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Bogoliubov Laboratory
of Theoretical Physics

;<=>? @A BC> DE<=F�G<HBF�I> ?>=�HFGBF@A @J BC> K0L

M>?FEM <B JFAFB> B>MG>H<BEH> <A? ?>A=FBN% O> J@HMEI<B> BC>

GC>A@M>A@I@PF�<I M@?>I J@H BC> >DE<BF@A @J =B<B> BC<B >Q�

CFRFB= �H@==@S>H @H BC> JFH=B�@H?>H ?>�@AJFA>M>AB GC<=> BH<A�

=FBF@A" TC> M@?>I= <H> �@A=BHE�B>? FA =E�C < O<N <= B@ R>

BC>HM@?NA<MF�<IIN �@A=F=B>AB <A? B@ =<BF=JN BC> GH@G>HBF>=

@J BC> PH@EA?�=B<B> AE�I><H M<BB>H% <= O>II <= B@ �@MGINOFBC

�@A=BH<FAB= JH@M FAB>HM>?F<B> C><SN�F@A �@IIF=F@A ?<B<" UEH

>DE<BF@A= @J =B<B>= =C@O DEFB> H><=@A<RI> <PH>>M>AB OFBC

BC> H>�>AB I<BBF�> JFA?FAP= @A B>MG>H<BEH> <A? R<HN@A �C>MF�

�<I G@B>ABF<I ?>G>A?>A�> @J H>I>S<AB BC>HM@?NA<MF�<I

DE<ABFBF>= FA BC> G<H<M>B>H H<AP> �@S>HFAP R@BC BC> C<?H@AF�

<A? DE<HVWPIE@A =>�B@H=" TC> M@?>I GH>?F�BF@A= @A BC>

F=>ABH@GF� BH<X>�B@HF>= FA BC> GC<=> ?F<PH<M <H> =C@OA B@ R>

�@A=F=B>AB OFBC BC> H>�>AB I<BBF�> H>=EIB=" UEH AE�I><H >DE<�

BF@A= @J =B<B>= <H> B@ R> �@A=F?>H>? <= <A FAGEB B@ BC> ?NA<MF�

�<I M@?>I= ?>=�HFRFAP BC> GH@?E�BF@A <A? BC> BFM> >S@IEBF@A

@J < BC>HM<IFY>?M>?FEM�H><B>? FA C><SN�F@A �@IIF=F@A= FA <

RH@<? >A>HPN H<AP> JH@M ,-, EG B@ ./0"
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Laboratory of Particle Physics

TC> ,Z.[,T?>SF�> C<= R>>A �H><B>? <B .\\J@H PIEFAP

GH>�F=F@A GI<A>�G<H<II>I <A@?>% �<BC@?> @H =G<�>H R<H= <A?

FAB>PH<I <A@?> <A? �<BC@?> JH<M>= @J BC> ]^\0= @H JI<B

=EHJ<�>= @J BC> I<HP>�<H>< �<BC@?> GI<A>= J@H BC>M OFBC BCFA

�@GG>H �I<? =B>=<IFB @H PI<==��I@BC�R<=> I<MFA<B> E=>? <= BC>

�<BC@?>% J@H >Q<MGI>% J@H BC> 0,0 �C<MR>H=" -A �@ABH<=B B@

E=E<I PIEFAP% FA BCF= ?>SF�> BC> PIEFAP �@MG@A>AB= <H> A@B

GH>==>? B@ ><�C @BC>H"

,Z.[,T <II@O= GH@?E�FAP CFPC�GH>�F=F@A GH@?E�B= FA

I<R@H<B@HN �@A?FBF@A= OFBC@EB GH>IFMFA<HN M<�CFAFAP @J

BC>FH �@MG@A>AB= <A? H>�>FSFAP < GH>�F=F@A FB>M GH<�BF�<IIN

J@H <AN <H>< <B BC> GI<A> G<H<II>IF=M JH@M �8"898 EG B@

�8"88: MM% E=FAP < A@A��<IFRH<B>? =C>>B @J BC> J@FI>?  @H

EAJ@FI>?! =B>=<IFB% PI<==��I@BC�R<=> I<MFA<B> @H @BC>H JI>QFRI>

M<B>HF<I= B@ < B@I>H<A�> J@H BC> BCF�VA>==�8"_W 8"` @H O@H=>"
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UA BC> RFPP>=B @J BC> >QF=BFAP ?>SF�>= FB F= G@==FRI> B@

J<RHF�<B> < GH@?E�B OFBC BC> M<QFM<I =FY>= _a88�_`8 MM�

<B BC> BCF�VA>== <��EH<�N  :�8"8b`! MM  M<QFMEM?>SF<�

BF@A!"

,FA�> BC> M<�CFAFAP @J RI<AV= B@ BC> BCF�VA>== @H <GGIF�

�<BF@A @J GH>�F=> RI<AV= <H> >Q�IE?>? JH@M BC> B>�CA@I@PF�<I

�N�I>% BC> M<AEJ<�BEHFAP GH@�>== R>�@M>= =FMGI>H <A? �@A�

=F?>H<RIN �C><G>H% >=G>�F<IIN J@H M<== GH@?E�BF@A"

#GHI+�J'+! K� $� � L���� )� %�� M+�"�! M� N�� M+�"�! N� K��
$H H"*'+!*O' )� P�� $H �'+H���!+! &� P�� Q�!+H*O' L� M� Z[\]Z^
_#`"�# a%� b"c����#�"�"%� d��"�c %a De��� �CBf ��#g�"��
_;<�=		��;�	�_� �h@ =		� �� !"��#$ �% �B���� C�����D#���E��

k �@MGEB>H FAJH<=BHE�BEH> M<?> <B BC> .<R@H<B@HN @J

\<HBF�I> \CN=F�=% GEHG@=>? J@H <�BFS> G<HBF�FG<BF@A @J l-gm

>QG>HB= FA @AP@FAP >QG>HFM>AB= @A G<HBF�I> <A? AE�I><H

GCN=F�=% F= GH>=>AB>?" TC> GHFA�FGI>= @J ?>=FPA <A? �@A=BHE��

BF@A @J < G>H=@A<I �@MGEB>H J<HM C<S> R>>A PFS>A <A? BC>

�@MGEB>H <A? FAJ@HM<BF@A =>HSF�>= E=>? J@H >JJ>�BFS> <GGIF�

�<BF@A @J ?F=BHFREB>? �@MGEB>H H>=@EH�>= C<S> R>>A ?>�

=�HFR>?"

L'+��+�*��'� (� #� '�� H+� �%!g��"�c a%� i�c%"�c �jg#�"�
!#��� %� b"c� ��#�c� ����"�� h� \��@ �CBf� �CBf ��#g�"��
Q;	�=		R�=	S� _� �h@ =		R �h��� B����@ \#��� =		
� k� <@
B%� RW;<<X� �� ;Y�

Dzhelepov Laboratory
of Nuclear Problems

TC> FAJIE>A�> @J < BEHREI>AB <FH M>?FEM@A < I<=>H R><M

=G<�> I@�<IFY<BF@AGH>�F=F@AO<= =BE?F>? >QG>HFM>AB<IIN" n@H

< C>IFEM�A>@A @A>�M@?> I<=>H .gf�98_ <A? < =@IF?�=B<B>

MEIBFM@?> I<=>H L,�:h8% BC> I<=>H H<N �@@H?FA<B> M><=EH>�

M>AB EA�>HB<FABF>= O>H> ?>B>HMFA>? OFBC b M =B>G J@H ?F=�

B<A�>= EG B@ i M JH@M BC> I<=>H =@EH�>" -B O<= J@EA? BC<B BC>

� S<IE>= <B i M ?F=B<A�> <H> >DE<I B@ b_ �M J@H .fg�98_

<A? _b �M J@H L,�:h8" T@ H>?E�> BC> BEHREI>AB <FH M>?FEM

FAJIE>A�> @A BC> I<=>H H<N =G<�> I@�<IFY<BF@A GH>�F=F@A% BC>

I<=>H R><M O<= G@=FBF@A>? FA=F?> < C><B�F=@I<BFAP BER>" o>HN

=FPAFJF�<AB ?>�H><=> @J � S<IE>= O<= <�CF>S>? <B i M JH@M

BC> =@EH�>p _ �M J@H L,�:h8% _"` �M J@H .fg�98_" TC>

O@HV C<= R>>A ?@A> FA BC> JH<M>O@HV @J GH>G<H<BF@A B@ BC>
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>I<R@H<BF@A @J BC> CFPC�GH>�F=F@A I<=>H M>BH@I@PN J@H I<HP>

?F=B<A�>= B@ R> G@==FRIN E=>? J@H I@AP IFA><H �@IIF?>H �@MG@�

A>AB <IIFPAM>AB"

LH����� %�� L�*HI�� T� '� H+� E ���$� %a E"��D#$"�! C�a���
#��# %� ��# f#��"�"�#h�"�� %a \h�#�fh� ��%�"a#�h�"%� �%  #]�#$ a%�
\h�c# _"��h��#� h�$ b"c� ��#�"�"%� D#��%�%c�� �CBf ��#g�"��
m;<�=		
�YS� _� �h@ =		
�

k H<?F@�CH@MF� JFIM  m0n! F= FAS>=BFP<B>? J@H E=> FA

GH@B@A R><M ?@=FM>BHN FA < O<B>H GC<AB@M" -AS>=BFP<BF@A=

C<S> R>>A G>HJ@HM>? B@ M><=EH> BC> =>A=FBFSFBN @J BC> m0n

<A? FB= ?>G>A?>A�> @A �C<HPFAP >A>HPN @J BC> R><M <A? @A

IFA><H >A>HPN BH<A=J>H  .rT!" rQG>HFM>AB= O>H> �<HHF>? @EB

OFBC R@BC EAM@?EI<B>? <A? M@?EI<B>? GH@B@A R><M"TC> H>�

=EIB= =C@O BC<B BC> =>A=FBFSFBN @J BC> m0n ?>�H><=>= OFBC FA�

�H><=FAP .rT <A? BCF= >JJ>�B PFS>= HF=> B@ >HH@H= @J M><=EH>�

M>AB= J@H I@O>H >A>HPF>= @J BC> R><M" g>S>HBC>I>==% BC> H<�

?F@�CH@MF� JFIM =>>M= B@ R> <A <?>DE<B> ?>B>�B@H J@H

?@=FM>BHN FA GC<AB@MM><=EH>M>AB=OC>H> CFPC =G<BF<I H>=�

@IEBF@A F= H>DEFH>?" TC> �@HH>�BF@A @J BC> JFIM =>A=FBFSFBN FA

BC> ;H<PP G><V H>PF@A F= <?SF=<RI>"

P�G�� P�� P!��!" M� %�� P�+� H"�� #� M� D#h���#!#��� %a
Zgh�"h� _%�# _"���" ��"%� %a ��%�%� o#h! p"�� ��# ]�# %a fh�
$"%���%!"� q"�!�� �CBf ��#g�"�� �;S�=		
�
=� _� �h@ =		
�

n@EH A>O S<HF<AB= @J BC> �C<AA>I J@H GH@B@A BC>H<GN @J

>N> BEM@H= <B BC> l-gm \C<=@BH@A <H> GH@G@=>? <A? �@A=F?�

>H>?" -B F= =C@OA RN �<I�EI<BF@A= BC<B J@H =>S>H<I S<HF<AB= FB F=

G@==FRI> B@ �C@@=> =E�C < M@?> @J �C<AA>I @G>H<BF@A BC<B

�IFAF�<I�GCN=F�<I H>DEFH>M>AB= @A BC> G<H<M>B>H= @J GH@B@A

R><M= J@H FHH<?F<BF@A @J >N> BEM@H= <H> =<BF=JF>?"

P���O�� K� #�� $H�,�'" �U� %� �%��" �#kh�"h��� %a ��h��#�
a%� ��%�%� ^�#�hg� %a ��# ^�!%�� h� ��# �CBf ��h�%��%�� �CBf
��#g�"�� m;S�=		
�S
� _� �h@ =		
�

TC> >JJ>�B= @A I>GB@A <A? DE<HV <APEI<H ?F=BHFREBF@A= FA

e e� � �@IIF=F@A= ?E> B@ BC> J@EH�J>HMF@A �@AB<�B FAB>H<�BF@A=

<H> �@A=F?>H>?" -B F= =C@OA BC<B EA?>H BC> R><M <A? ?>B>�B@H

�@A?FBF@A= <B Tr,.k BC>=> >JJ>�B= O@EI? R> ?F=�@S>H>? @H

BC> >A>HPN =�<I>��_`T>o J@H =E�C FAB>H<�BF@A= O@EI? R>
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Flerov Laboratory of Nuclear Reactions

Chemistry with two atoms of element 112

n@H M@H> BC<A JFS> N><H= =�F>ABF=B= <B BC> nI>H@S.<R@H<�

B@HN @J gE�I><H m><�BF@A= @J BC> l@FAB -A=BFBEB> J@H gE�I><H

m>=><H�C FA LERA< C<S> R>>A GH@?E�FAP FA AE�I><H JE=F@A

H><�BF@A= BC> F=@B@G>= BC<B BC>N <BBHFREB> <= R<=>? @A BC> GH@�

?E�BF@AM>�C<AF=M<A? BC>FH H<?F@<�BFS> ?>�<N GH@G>HBF>= B@

BC> F=I<A? @J =EG>HC><SN <B@M=% OCF�C O<= BC>@H>BF�<IIN

GH>?F�B>? M<AN N><H= <P@" TCF= F=I<A? F= =>G<H<B>? JH@M BC>

VA@OA >I>M>AB= A@B @AIN <��@H?FAP B@ BC> AEMR>H @J GH@�

B@A=  <B@MF� AEMR>H! REB <I=@ <��@H?FAP B@ BC> AEMR>H @J

A>EBH@A=  F=@B@G>=! FA BC>FH <B@MF� AE�I>F" ,@ J<H% =>S>H<I <B�

B>MGB= B@ H>GH@?E�> BC>=> @R=>HS<BF@A= FA GEH>IN GCN=F�= >Q�

G>HFM>AB= <B BC> .<OH>A�> ;>HV>I>N g<BF@A<I .<R@H<B@HN

 ;>HV>I>N% [,k! C<S> J<FI>?"

TC> @R=>HS>? I@O GH@?E�BF@A H<B>= @J =>S>H<I <B@M= G>H

O>>V J@H BC>=> A>O >I>M>AB= <HBFJF�F<IIN GH@?E�>? E=FAP <

C><SN F@A <��>I>H<B@H J@H FHH<?F<BF@A= @J H<?F@<�BFS> M<B>HF�

<I=% IFV> EH<AFEM% GIEB@AFEM% <M>HF�FEM% �EHFEM% @H �<IF�

J@HAFEM% OFBC CFPC�>A>HPN R><M= @J �<I�FEM H>GH>=>AB < RFP

B>�CAF�<I �C<II>AP> J@H BC> =�F>ABF=B=" o>HN H>�>ABIN% <A@BC>H

<BB>MGB B@ H>GH@?E�> BC> H>=EIB= JH@M LERA< C<= R>>A G>H�

J@HM>? <B BC> f>=>II=�C<JB J�H ,�CO>HF@A>AJ@H=�CEAP

L<HM=B<?B  f>HM<AN!" TC> ?>�<N @J @A> <B@M O<= @R�

=>HS>?% OCF�C O<= <BBHFREB>? B@ >I>M>AB bb_"

-A �@II<R@H<BF@A <M@AP BC> \<EI ,�C>HH>H -A=BFBEB>% BC>

[AFS>H=FBN @J ;>HA% BC> nI>H@S .<R@H<B@HN <A? BC> -A=BFBEB>

@J rI>�BH@A T>�CA@I@PN% FA < R><M BFM> @J BCH>>�O>>V ?EH<�

BF@A <B BC> LERA< [a88 �N�I@BH@A < GIEB@AFEM B<HP>B OFBC

BC> M<== AEMR>H _a_ O<= FHH<?F<B>? OFBC CFPCIN FAB>A=>

R><M= @J �<I�FEM OFBC BC> M<== AEMR>H a{" k��@H?FAP B@

><HIF>H @R=>HS<BF@A=% >I>M>AB bba F= J@HM>? RN AE�I><H JE�

=F@A" TC> GH@?E�>? F=@B@G> @J >I>M>AB bba OFBC BC> M<==

AEMR>H _{h ?>�<N= FA I>== BC<A < =>�@A? B@ BC> F=@B@G> _{9

@J >I>M>AB bb_% J@H OCF�C BC> C<IJ�IFJ> O<= H>G@HB>? B@ R>
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<R@EB a =" TCF= F= I@AP >A@EPC B@ G>HJ@HM �C>MF�<I FAS>=BF�

P<BF@A=" />A�>% BC> >QG>HFM>AB F= <FM>? <B BC> JFH=B FA?>G>A�

?>AB �@AJFHM<BF@A @J BC> GH@?E�BF@A @J >I>M>AB bb_ FA BCF=

AE�I><H H><�BF@A <A?% <??FBF@A<IIN% <B FB= �C>MF�<I

FAS>=BFP<BF@A"

TC>@H>BF�<I �<I�EI<BF@A= GH>?F�B J@H >I>M>AB bb_ <

�C>MF�<I R>C<SF@H R>BO>>A M>H�EHN% < S@I<BFI> C><SN M>B<I%

<A? H<?@A% < A@RI> P<=" TC>H>J@H>% BC>=> >I>M>AB=O>H> R@BC

=FMEIB<A>@E=IN FAS>=BFP<B>? FA BCF= >QG>HFM>AB"

-A?>>?% BC> ?>�<N @J BO@ <B@M= @J >I>M>AB bb_ O<= @R�

=>HS>? @A bb ]<N <B 8_pa8p`8 <A? @A _` ]<N <B 8{p9hpbb

 ]@=�@O BFM>!" TC>FH ?>�<N G<BB>HA= <H> EA<MRFPE@E=IN

�@A=F=B>AB OFBC ?>�<N GH@G>HBF>= H>G@HB>? ><HIF>Hp BC> @R�

=>HS>? <B@M= @J >I>M>AB bb_ ?>�<N>? RN <A <IGC<�G<HBF�I>

>MF==F@A OFBC <A >A>HPN @J i"` MFIIF@A >I>�BH@A S@IB= FAB@

BC> F=@B@G> @J >I>M>AB bb8 OFBC BC> M<== AEMR>H _hi% OCF�C

?>�<N>? <R@EB 8"` = I<B>H RN =G@AB<A>@E= JF==F@A" k= >QG>�B�

>?% BC> @R=>HS>? >A>HPF>= @J R@BC JF==F@A JH<PM>AB= O>H>

ME�C CFPC>H BC<A BC> >A>HPF>= @J BC> O>II�VA@OA JF==F@A @J

EH<AFEM OFBC BC> M<== AEMR>H _9`% <= FB F= E=>? <B AE�I><H

G@O>H GI<AB="
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-AB>H>=BFAPIN% BC>=> =FAPI> <B@M= @J >I>M>AB bb_ R>�

C<S>? FA BC> >QG>HFM>AB M@H> =FMFI<HIN B@ M>H�EHN H<BC>H

BC<A B@ H<?@A" TCF= FAJ@HM<BF@A F= ?>?E�>? JH@M BC> @R=>H�

S<BF@A <B BC@=> 9_ P@I?��@S>H>? ?>B>�B@H=% C>I? <B ?FJJ>H>AB

B>MG>H<BEH>=% OC>H> BC> ?>�<N @J >I>M>AB bb_ O<= H>PF=�
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TCF= >QG>HFM>AB A@B @AIN GH@SF?>? FAJ@HM<BF@A @A BC>
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<B@MF� AEMR>H= bba <A? bb: @J BC> ]>A?>I>>S G>HF@?F�
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AE�I><H M<BB>H F= BC> <FM @J BC> 0;] �@II<R@H<BF@A" -B F= <=�

=EM>? B@ �<HHN @EB BC> FAS>=BFP<BF@A <B BC> JEBEH> f,- <��>I�

>H<B@H @A BC> >S>AB�RN�>S>AB <A<IN=F= R<=F=" TC> >QG>�B>?

A@A�C@M@P>A>@E= M<PA>BF� JF>I? <A? I<HP> MEIBFGIF�FBN @J

GH@?E�>? G<HBF�I>= M<V> BC> H>�@A=BHE�BF@A @J >S>AB= >Q�

BH>M>IN �@MGIF�<B>?"T@ =@IS> BC> GH@RI>M% FB F= A>�>==<HN B@

JFA? <A? JFB G<HBF�I> BH<�V= FA S<HF@E= G<HB= @J BC> =>BEG  ,T,%

TmL% m-0/% TUn% r0k.!% B@ H>�@PAFY> HFAP= FA m-0/% H>�

�@A=BHE�B GHFM<HN <A? =>�@A?<HN S>HBF�>= <A? =@ @A" TC>
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M>BC@?= J@H >S>AB H>�@A=BHE�BF@A <A? C<= �H><B>? �@HH>�

=G@A?FAP �@MGEB>H �@?>= OCF�C >FBC>H <H> FMGI>M>AB>? FA

BC> 0;] �@MGEB<BF@A =N=B>M @H <H> B>=B>? A@O" -A G<HBF�E�

I<H% BO@ <IP@HFBCM= @J BH<�V H>�@A=BHE�BF@A FA BC> H>PF@A @J

BC> ,T, ?>B>�B@H C<S> R>>A GH>=>AB>?% BO@ <GGH@<�C>= B@

JFA? BC> 0C>H>AV@S HFAP= FA m-0/ C<S> R>>A GH@G@=>?%

M>BC@?= J@H �C<HP>? G<HBF�I> M@M>ABEM ?>B>HMFA<BF@A
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I>M @J >S@IEBF@A @J =GFA @J < G<HBF�I> FA < C>B>H@P>A>@E= T

G>HF@?F� M<PA>BF� JF>I?% < =G>�F<I �<=> @J OCF�C F= ?NA<MF�=

@J =GFA =B<B>= FA < C@M@P>A>@E= M<PA>BF� JF>I?% F= EA?>H

=BE?N" TC> M<BHF�>= @J BC> >S@IEBF@A @RB<FA>? FA <A >QGIF�FB

J@HM <H> E=>? B@ �@A=BHE�B < EAFS>H=<I =>B @J P<B>= A>>?>? J@H

DE<ABEM �@MGEB<BF@A=" g@A�<?F<R<BF� P>@M>BHF�<I GC<=>=

<H> ?>B>HMFA>? FA B>HM= @J BC> �N�IF� =@IEBF@A= @RB<FA>?" -A

BC> =EPP>=B>? <GGH@<�C% BC> P>@M>BHF�<I GC<=> >JJ>�B <B �@A�

=BHE�BF@A @J @A>��ERFB P<B>= F= A<BEH<IIN B<V>A FAB@ <��@EAB"

k O<N @J @RB<FAFAP >AB<APIFAP @G>H<B@H= ~b� F= ?F=�E==>?

B@@"

-B F= VA@OA BC<B BC> FAB>HOFAFAP @G>H<B@H B>�CAFDE>

 L<HR@EQ BH<A=J@HM<BF@A=!% <= O>II <= BC> M>BC@? @J =EG>H�

=NMM>BHN FA DE<ABEM M>�C<AF�=% GH@SF?>= < =>B @J >Q<�BIN

=@IERI> =B<BF@A<HN M@?>I=" r<�C @J BC>=> M@?>I= OFBC

BFM>�FA?>G>A?>AB /<MFIB@AF<A �<A R> P>A>H<IFY>? B@ @RB<FA

< �@HH>=G@A?FAP J<MFIN @J BFM>�?>G>A?>AB >Q<�BIN =@IERI>

/<MFIB@AF<A=" TC> M>BC@? @J FAB>HOFAFAP @G>H<B@H= GH@�

SF?>= < EAFS>H=<I <GGH@<�C J@H ?>HFSFAP A>O >Q<�BIN =@IERI>

>DE<BF@A= <A? �<A R> <GGIF>? B@ @G>H<B@H= @J P>A>H<I VFA?" -A

~_� BC> FAB>HOFAFAP @G>H<B@H B>�CAFDE> F= <GGIF>? B@ BC> P>A�

>H<IFY>? ,�CH�?FAP>H >DE<BF@A OFBC <A <??FBF@A<I JEA�BF@A<I

?>G>A?>A�> h r ! FA BC> HFPCB�C<A? =F?> @J BC> >DE<BF@A" TC>

=EPP>=B>? P>A>H<IFY>? BH<A=J@HM<BF@A= BEHA FAB@ BC> L<H�

R@EQ BH<A=J@HM<BF@A= J@H R@BC JFQ>? <A? S<HF<RI>= S<IE>= @J

>A>HPN <A? <APEI<H M@M>ABEM"k H>I<BF@A R>BO>>A BC> L<H�

R@EQ BH<A=J@HM<BF@A <A? =EG>H=NMM>BHN F= �@A=F?>H>?"
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Dh��#!h�"�� h�$ C�� Egg�"�h�"%���@ =		
�

=� $�O � #� #�� M!��IH*O' M� �� E�%!"� B���#"� =		
� k� 
�@
B%� ;	�

k H>SF>O @J M>BC@?= @J �@MGEB<BF@A<I GCN=F�= BC<B

O>H> ?>S>I@G>? <B l-gm B@ FAS>=BFP<B> S<HF@E= BC>@H>BF�<I

GCN=F�=M@?>I= @J �@MGI>Q GCN=F�<I GH@�>==>= C<= R>>A GH>�

G<H>?" k P>A>H<I M<BC>M<BF�<I J@HMEI<BF@A @J >DE<BF@A= J@H

BC> M@?>I= EA?>H =BE?N F= PFS>A" gEM>HF�<IM>BC@?= <H> ?>�

=�HFR>?" -AJ@HM<BF@A @A BC> ?>S>I@G>? �@MGEB>H �@?>= F=
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� ����������	
 ��������

�� ��� ������������ �� ����



'���(+
� ���	
��+
������� ������
� � ���	�����

������
� ��	�������� � 	��
�
���
 � 
	�����
� '��

���
���� ����� 
 ��
��&��
� � 	����� �������
� ���

	������� ����
���
������ ���	� ������� ��
������

���� 
��� ���
� ��� �������
� ����������
� �+����

������� '����

 ���������� 
��
	�+
� ��������� ���

����
� ���� ���
� ������
 '��������
" d	�����

'����
���� �������
���� �����
 ���&��� ������

��������
����
� �
���% ��
����($
� ������� �	�
�

�������
� � ������ ������'�����
����
� ��
��
&��

�
�" 7�������� 
���������
� �������� ���+����� �

���
������ ������% ���
+��������� ��	��&���
� �

������� �������
�������� ������
�% ���
������

��
�
% �&�	���������
� ��������� � ������������
�

��� 
 �����
	
�
" �������
��(�� ��	�����

�
�������� ����
	� ��������� �������"

B�6R
	
 @� �� 	 ��� u��������� � A>���� �TPU9��

7 ����� vz����
����
� ��
�� �	��� ��� ������

������
������ �������
��+

w ����� �����
�
���

���� ��*��
� ��������� ��� ��
��&��
� 
 ������

������ � ����
������ ����� 	����
 ��
�������

�������+

 ��
��� �� 	������� ���	��% � ������


$��� ��
������� ��	�
��
� ��% ���� �*
��� ���

���������
���
������ �������
��+

 �� ����������

��� ���� ���
�
�������"7 ��������
��
&��
� ���
�

����
� �������� '� 	����� ���� ���	��� � ��
�����

��� ������� ��� �	���"

��� ������&��
� �	����� ���� ��	������� ��
�

�
������� ���� 
 �����
� �����
������� ���&��

�
� 	� ���
����
� �������� ��
��� �� ������ ��
�

��
� ��������� ����� ���
	������ ���
������

�����
 
 ������������ ���
����
� �+���
 '�� ����


	������"

1�	��� ������ � ���
����

% �����
��� � �*
��

��� 
 ��
��
�������� �� ����� � ��&
�� ���������

������
 ����
���� �����
� ������&��
� �	�����

����" �� ������ '��� �����
�� ��	������� ], oF=E�

<I 0����������� 
 ^FA?@O=���
��&��
� k\0k kEB@�

BH<�VFAP \F>�>OF=> 0ERF� kGGH@QFM<BF@A!" x����
��

���� �����
�� ������&����� ��	������
 ���

����� ��
 �������
��+

 ���&��� ��
��� 


�������� ������"

�	���.� 1� ��� ����� 9� �� 5�(�F�(42�'1�� F�.��4�����
�4�� =		
� -� ;S@ V <� *� =<{R	�

8

RFI<B>H<I >=BFM<BF@A= @J BC> BH<A=FBF@A >A>HPN I>S>I=� F@AFY<�

BF@A @J < PH@EA?�=B<B> C>IFEM <B@M RN J<=B >I>�BH@A=" rJJ>��

BFS> BO@�G<HBF�I> M@?>I= @J �@MGI>Q DE<ABEM�M>�C<AF�

=N=B>M= J@H AE�I><H FAB>H<�BF@A= FA CFPC�>A>HPN <GGH@QFM<�

BF@A O>H> FAS>=BFP<B>?" m>=><H�C O<= �<HHF>? @EB @A O<S>

GH@�>==>= FA A@AIFA><H M>?F< <A? G<HBF�I>�IFV> >Q�FB<BF@A= FA

BC> M@?>I= @J �@A?>A=>? M<BB>H% A@AIFA><H @GBF�=% <=BH@�

GCN=F�=% <A? l@=>GC=@A XEA�BF@A= FA =EG>H�@A?E�B@H=" TC>

H>=EIB= @J BC> AEM>HF�<I <A<IN=F= <H> ?>M@A=BH<B>?"

Z�O["!" Y� %� '� H+� Z� !"��#$ �% ��h��"��#� h�$ B���#"��

TC> H>=><H�C O@HV @A BC> <EB@BH<�VFAP @J VA@B= J@H

GF>�>OF=> �ERF� <GGH@QFM<BF@A �<HHF>? @EB <B .-T PFS>= <A

<IP@HFBCMF� =@IEBF@A B@ BC> =>PM>AB <GGH@QFM<BF@A GH@RI>M

BC<B F= FMG@HB<AB J@H <GGIF�<BF@A= <A? F= S>HN ?FJJF�EIB JH@M <

BC>@H>BF�<I SF>OG@FAB" TC> M<FA P@<I F= B@ JFA? <A @GBFM<I

=ER?FSF=F@A =@ BC<B BC> >HH@H= @S>H BC> =ERFAB>HS<I= <H> <=

=M<II <= G@==FRI>" TCF= GH@RI>M F= �I@=>IN H>I<B>? B@ BC> @GBF�

MEM �C@F�> @J VA@B= FA <GGH@QFM<BF@A RN �ERF� =GIFA>"

kA @HFPFA<I M>BC@? <A? <A <IP@HFBCM J@H <EB@M<BF�
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@A BC> R<=F= @J BC> �HFB>HF@A @J EAFJ@HMFBN @J BC> BCFH? ?>HFS<�

BFS> @J BC> �ERF� M@?>I <A? < H>�EHH>AB �<I�EI<BF@A @J >=BF�

M<BF@A= @J BCF= ?>HFS<BFS>"

k H><I BFM>�@HF>AB>? <?<GBFS> <IP@HFBCM J@H VA@B ?>B>��
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�EHS>= <A? H><I ?<B<"

(! ����H�K� (�� &������� Q�� �� Dh��#!h�"�h�D%$#��"�c� =		
�
k� ;S@ B%�<� �� =<{R	�

University Centre

-A BC> _88: =GHFAP =>M>=B>H% B@B<I =BE?>AB >AH@IM>AB B@

BC> [AFS>H=FBN 0>ABH>  [0! O<= b_a" kM@AP BC> A>O �@M�

>H= O>H> =BE?>AB= @J BC> ]@=�@O ,B<B> [AFS>H=FBN% BC>

]@=�@O rAPFA>>HFAP \CN=F�= -A=BFBEB>% BC> ]@=�@O -A=BF�

BEB> @J \CN=F�= <A? T>�CA@I@PN% BC> ]@=�@O -A=BFBEB> @J m<�

� ����������	
 ��������

�� ��� ������������ �� ����



Ó÷åáíî-íàó÷íûé öåíòð

7 �������� ������� _88: �" � 5������������� +���

�� ������
�� b_a ������ #u5% #d3d% #36d%

#dqxz 
 ����
� ��	�� ����������
+ cded" 7 �����

��� ����
���
� 	���
� ����
�
 �����($
� �����

5�|p

� ���������
��+

 
 �
����� 
������+
����� ���

�����  7" 7" ���������!�

� ��
�
������ �
	
��  u" u" z�����!�

� �����
������ ��
�
��  7" 7" �������!�

� 
	������� ������� �
	
�
 '���������� ���
+

 ���
���!  �" z" 1�������
�!�

� ����� �����(������ �����
�����
� �
	
����
�

���+����� � �������� � 
�����	����
�� �����

f><ABa  z" 1" ��������% #" z" ���
���!�

� �������� ������
���
��  z" 7" �������!�

� 	���
� �� 1��  7" u" c��*����
�!�

� ����
���
� �	��  c" 7" 4��������!"

7 ���+� ��� �� ��
���*��
( 	����
��� �������

����� 1���� 3�����+

 #" �" �
������� �
�����

5�| �" 7" 3������ 
 �������
��� ����
������

������ 2eq 7" d" }�������� �����
�
 � e������

��
����
�� 
 d��
�� ������� 1�����  e����!

� ���+
��
 � �������
���� ������� ���������" 2���

+

 ���
 �����
��� �� *
���
� ���� ���*����� �

� ������� ������
��� �� ������� 
 *�����
���"

7 ���+� ��� �����
 5�| ���
 b` *�����
��� 
	

j���
��  �������
��� ������ � ������
� 263

7" �����
�!" q���� �	�����
�
�� � ����������(

5�������������� +���� cded% ����
�
 2eq% 2�3 


27x"

7 �������

 � ����
������ �����*��
�� � ���

����
����� ��&�� 5�| 
 5�
����
��� ��
�����

��� ����  q����������7��������% u�����
�! _` ���

��������� q" ������� ����
�� ��� ������� 
 ���
�

����� 5�| ���+

 �� �
���� v#����
��w � �
����

��� 
 ���
������ �������
��+

 �
������� ������"

b8 
(�� � 5������������� +���� ��������� 	��

$
� ���
�����
� ���� ������� :��� ����� #36d

 ������� ��$�� 
 ��
������� �
	
�
% ������� �
	
�

�
 �	�
�������
� ���
+ �����
� '����
�!% 	����*��

($
� ���� ����	����
� � 5�| cdedp u" 1" 7������

vq������
� ��
 �����
� '����
�� � ������
������



	�����
��
w  ������� �������
��� �" d" ��	����!�

9

?F@ rAPFA>>HFAP% rI>�BH@AF�= <A? kEB@M<BF�=% <A? @BC>H

CFPC>H >?E�<BF@A FA=BFBEBF@A= FA l-gm ]>MR>H ,B<B>="

TC> [0�= _88: =GHFAP =>M>=B>H �EHHF�EI< FA�IE?>? BC>

J@II@OFAP �@EH=>=p

� T>I>�@MMEAF�<BF@A= <A? @̂HI? -AJ@HM<BF@A m>=@EH�>=

 o" o" Z@H>AV@S!�

� ,B<BF=BF�<I \CN=F�=  f" f" k?<MF<A!�

� ]<BC>M<BF�<I ,B<BF=BF�=  o" o" ZEHR<B@S!�

� ,>I>�B>? -==E>= @J rI>M>AB<HN \<HBF�I> \CN=F�=

 �>" k" ,BH@V@S=VN% =>MFA<H �I<==>=!�

� ]>BC@?= @J 0@MGEB>H]@?>IIFAP @J \CN=F�<I \H@�>==>= FA

L>B>�B@H= [=FAP BC> frkgTa \<�V<P>  k" ," �C>M�

�CEP@S% ]" k" L>MF�C>S!�

� KE<ABEM 0CH@M@?NA<MF�=  k" o" �>JH>M@S!�

� 0��  o" f" UI=C>S=VN!�

� rAPIF=C  U" o" 0CEMR<I@S<!"

-A I<B>]<N% <B BC> FASFB<BF@A @J BC> L>GEBN0C<FHM<A@J

BC> mn n>?>H<BF@A 0@EA�FI ]" gFV@I<N>S% BC> [0 LFH>�B@H

LH L" nEH=<>S <A? BC> I><?>H @J < BC>@H>BF�<I B><M <B BC>

.<R@H<B@HN @J gE�I><H m><�BF@A=LH o" �<PH>R<N>S I>�BEH>?

<B �<VEB=V [AFS>H=FBN <A? BC> -A=BFBEB> @J BC> \H@RI>M= @J

BC> g@HBC  BC> �FBN @J �<VEB=V! @A GH@=G>�BFS> F==E>= @J =�F�

>A�>" TC> I>�BEH>= O>H> FAB>A?>? J@H OF?> <E?F>A�> FA�IE?�

FAP =�F>ABF=B=% =BE?>AB=% <A? =>�@A?<HN =�C@@I GEGFI="

-A I<B>]<N% < PH@EG @J b` =>�@A?<HN =�C@@I GEGFI= JH@M

;>HIFA% C><?>? RN < =�F>ABF=B <B BC> .<R@H<B@HN @J TC>@H>BF�

�<I \CN=F�= "̂ ZI>FAFP% SF=FB>? BC> [0" TC>N O>H> <�DE<FAB�

>? OFBC BC> [0�= <�BFSFBF>= <A? C<? >Q�EH=F@A= B@ BC> .<R@�

H<B@HF>= @J gE�I><H m><�BF@A=% g>EBH@A \CN=F�=% <A? /FPC

rA>HPF>="

UA _` ]<N% <��@H?FAP B@ BC> kPH>>M>AB @A 0@@G>H<�

BF@A =FPA>? R>BO>>A BC> [0 <A? BC> [AFS>H=FBN @J kGGIF>?

,�F>A�>=% m<S>A=REHPW >̂FAP<HB>A  f>HM<AN!% \H@J"

m" ZH<PI>H P<S> I>�BEH>= @A BC> ]<BC>M<BF�< =N=B>M% v.FA�

><H <A? g@AIFA><H nFB @J LF=�H>B> L<B<w% B@ BC> [0 =BE?>AB=

<A? G@=BPH<?E<B>="

UA b8 lEA> _88:% BC> J@II@OFAP ]<=B>H�= BC>=>= O>H>

?>J>A?>? <B BC> [0 RN BC> =FQBC�N><H =BE?>AB= @J BC>

]@=�@O -A=BFBEB> @J \CN=F�= <A? T>�CA@I@PN OC@ �@MGI>B�

>? BC>FH PH<?E<B> =BE?F>= <B BC> [0p ," �E" fHFP@HN>S% v0@H�

H>I<BF@A<I nEA�BF@A= FA BC> ,<A?GFI> ]@?>Iw  =EG>HSF=>? RN

� ����������	
 ��������

�� ��� ������������ �� ����



1" �" u�
������ v�������+
����� ����+

 � �����


v=<A?GFI>w  ������� �������
��� 7" j" )�
�	&��!�

�" 1" )�������v��������� �
���� �
�����
�
����

������������������� ��� ������������$
� �����
�

����
 �����
��������������� �����w  ������������

���
��� �" )" 3
�
����!� 6" 3" �
������ v)�������

�
� ���� � '�����
����� frmLk 
 fr]]k �

����$�( �+
�
���+
������ ���w  ������� �������

�
��� 7" u" ������!� z" q" ������
*�
�
 vc��������

�
� ���
 '����

% ���������� � �+
�
������� BFI>�

�����
���� ������� kT.k,w  ������� �������
�

��� d" z" #
��*�
�
!"7�� ������ �����
�
 	� ���


����� ��
���� �+���
"

d	���� ���� 9�� #�&���������� ����� ������

������ *���� ve�������
	
����
� ����� 
 �����
��

�
 � �
����

 
 ���
+
��w% ������
�*�� � 98 
(�� ��

bb 
(�� _88` �" � �����  q��
��!"

1 9 �� i 
(�� �
�
�� �dde3 #u5 ������
� �&��

�����( *��������
��� vd���������
� �����
��� 


����
���� � 
�����	����
�� ��������
	
����
� ����

10

LH" ,�F"  \CN="W]<BC"! o" ;" \HFN>YYC>S!� T" n" ZCFHN<A@S%

v;<�VPH@EA?,EGGH>==F@A FA BC> frmLk<A? fr]]krQ�

G>HFM>AB= [=FAP ,�FABFII<BF@A o>B@w  =EG>HSF=>? RN LH" ,�F"

 \CN="W]<BC"! o" f" �>P@H@S!� k" m" ZCEVCEA<F=CSFIF%

vrS<IE<BF@A @J BC> ,C<H> @J rA>HPN m>I><=>? FA BC> T-.r

,�FABFII<B@H= @J BC> kT.k, L>B>�B@H 0<I@HFM>B>H=w!  =EG>H�

SF=>? RN 0<A?" ,�F"  \CN="W]<BC"! -" k" ]FA<F=CSFIF!�

Z" ," \<AJN@H@S% v0@MG<�B ,N=B>M @J kA<INYFAP ]EIBF�

0@MG@A>AB ,BH><M= J@H ,EG>H�@A?E�BFAP k��>I>H<B@H= <A?

rQBH<�BF@A @J 0<HR@CN?H<B>=w  =EG>HSF=>? RN LH" ,�F"  T>�C�

A@I@PN! �E" \" nFIFGG@S!� <A? f" ," o<HB<A@S% v,�<BB>HFAP <B

/FPC rA>HPF>= OFBC k??FBF@A<ILFM>A=F@A=w  =EG>HSF=>? RN

LH" ,�F"  \CN="W]<BC"!L" -" Z<Y<V@S!" kII BC> BC>=>= P@B BC>

vrQ�>II>ABw PH<?>"

TC> \H@�>>?FAP= @J BC> TCFH? -AB>HA<BF@A<I ,EMM>H

,BE?>AB ,�C@@I @A gE�I><H \CN=F�= ]>BC@?= <A? k��>I>H<�

B@H= FA ;F@I@PN <A? ]>?F�FA>% OCF�C O<= C>I? @A 98 lEA> W

bb lEIN _88` FA LERA<  m<BMFA@!% C<S> R>>A GERIF=C>?

 rb{�_88`�bi`!"

UA 9Wi lEIN% BC> LERA< ;H<A�C @J BC> -A=BFBEB> @J gE�

�I><H \CN=F�=% BC> ]@=�@O,B<B>[AFS>H=FBN  ],[!% C>I? BC>

<AAE<I =>MFA<H =�C@@I v,BE?NFAP g<A@=N=B>M= <A? ]<B>HF�

<I= OFBC gE�I><H \CN=F�= ]>BC@?=w" TC> �I<==>= J@H M>?F�<I

� ����������	
 ��������

�� ��� ������������ �� ����

&2�?�����>2�0) N��(�@ < 4H�/� <�/ 5�A.>����.��/ ��(�// '(>.��2�'1�/ ���1(41� �� ���������4/F 4''��.����4) 7898

�CBf ]�"`#��"�� �#���#@ < ����� ^�# ^�"�$ C��#��h�"%�h� Z�!!#� Z��$#�� ��h��"�# "� �CBf q"#�$� %a f#�#h���



äîâ», à òàêæå ñ 3 ïî 11 èþëÿ — åæåãîäíóþ íàó÷íî-ïðî-
èçâîäñòâåííóþ ïðàêòèêó äëÿ ñòóäåíòîâ ôèçè÷åñêîãî
ôàêóëüòåòà ÌÃÓ ïî íàïðàâëåíèþ «Ìåäèöèíñêàÿ ôèçè-
êà». Çàíÿòèÿ ñòóäåíòîâ áûëè ÷àñòè÷íî âêëþ÷åíû â ìå-
æäóíàðîäíóþ ëåòíþþ ñòóäåí÷åñêóþ ïðàêòèêó 2006 ã.,
ïðîâîäèìóþ ÓÍÖ.

Ñî 2 ïî 22 èþëÿ â ÓÍÖ ïðîõîäèëà 3-ÿ Ìåæäóíàðîä-
íàÿ ëåòíÿÿ ñòóäåí÷åñêàÿ ïðàêòèêà ïî íàïðàâëåíèÿì èñ-
ñëåäîâàíèé ÎÈßÈ, âûçâàâøàÿ áîëüøîé èíòåðåñ ñðåäè
ìîëîäûõ ëþäåé èç ñòðàí-ó÷àñòíèö ÎÈßÈ. Â ýòîì ãîäó â
Äóáíó ïðèåõàëî ðåêîðäíîå ÷èñëî ñòóäåíòîâ (51 ÷åëî-
âåê) èç âóçîâ Ïîëüøè, Ðóìûíèè, Ñëîâàêèè è ×åõèè. Ïî-
äàííûõ çàÿâîê áûëî åùå áîëüøå, ïîýòîìó ó÷àñòíèêè
ïðîõîäèëè ïðåäâàðèòåëüíûé îòáîð. Íàèáîëåå ìíîãî÷è-
ñëåííûìè áûëè ãðóïïû èç Ïîëüøè è ×åõèè (20 è 14 ÷å-
ëîâåê), òàêæå óâåëè÷èëîñü êîëè÷åñòâî ó÷àñòíèêîâ èç
Ðóìûíèè (9 ÷åëîâåê) è Ñëîâàêèè (8 ÷åëîâåê).

Ïðîãðàììà ïðàêòèêè âêëþ÷àëà ëåêöèè âåäóùèõ
ó÷åíûõ ÎÈßÈ ïî ñïåöèàëüíûì äèñöèïëèíàì, ëåêöèè-
ïðåçåíòàöèè îò ëàáîðàòîðèé è òðàäèöèîííûå ó÷åáíûå

ëàáîðàòîðíûå ðàáîòû íà óñòàíîâêàõ ËßÐ, ËÍÔ, ËÂÝ,
ËßÏ è ËÐÁ. Òåìû ëàáîðàòîðíûõ ðàáîò áûëè îáúÿâëåíû
çàðàíåå, ïîýòîìó ïðè çàïîëíåíèè çàÿâîê íà ó÷àñòèå ñòó-
äåíòû óêàçûâàëè íå òîëüêî îáëàñòè ñâîèõ íàó÷íûõ
èíòåðåñîâ, íî è íàçâàíèÿ âûáðàííûõ ëàáîðàòîðíûõ
ðàáîò.

Ñðåäè ëåêòîðîâ áûëè: èç ËÒÔ — À. Ñ. Ñîðèí; èç
ËßÐ — Þ. Ï. Ãàíãðñêèé, À. Ã. Ïîïåêî; èç ËÍÔ —
À. Ì. Áàëàãóðîâ, Þ. Ì. Ãëåäåíîâ, À. Ï. Êîáçåâ,
Ì. Â. Ôðîíòàñüåâà, Â. Í. Øâåöîâ; èç ËÐÁ — Â. Å. Àëåé-
íèêîâ, Å. À. Êðàñàâèí, Õ. Ò. Õîëìóðîäîâ; èç ËßÏ —
È. Ä. Àëåêñàíäðîâ, À. Êîâàëèê, Ã. Â. Ìèöûí,
Ã. Â. Òðóáíèêîâ; èç ËÈÒ — Ã. Àäàì; èç ËÂÝ —
Ñ. Ô. Âîêàë, Þ. À. Âàñåíåâà, Ñ. Ñ. Øèìàíñêèé; èç
ËÔ× — È. À. Ñàâèí; èç ÓÍÖ — Ä. Â. Ôóðñàåâ, à òàêæå
Ê. Ãðàíüÿ, È. Øòåêë èç ×åøñêîãî ïîëèòåõíè÷åñêîãî
óíèâåðñèòåòà â Ïðàãå è Ñ. Â. Øåøóíîâà èç óíèâåðñèòå-
òà «Äóáíà».

Ïî îêîí÷àíèè ïðàêòèêè ñòóäåíòû ïîäãîòîâèëè íà-
ó÷íûå îò÷åòû è ïîëó÷èëè ñîîòâåòñòâóþùèå ñåðòèôè-
êàòû.
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physics students of MSU’s Physics Faculty were partly in-
cluded in the 2006 International Summer Student Practice
held by the UC.

On 2–22 July, the UC hosted the Third International
Summer Student Practice in JINR Fields of Research. The
Practice raised great interest among young people of JINR
Member States. This time, it was attended by a record 51
students of higher education institutions of the Czech Re-
public, Poland, Romania, and Slovakia. The number of ap-
plications was yet greater, so the Practice participants were
selected on a competitive basis. The most numerous were
the Polish and Czech groups (20 and 14 people, respective-
ly). More Practice participants than before came from Ro-
mania and Slovakia (9 and 8 people, respectively).

The Practice programme included lectures on special
fields by JINR’s leading specialists; presentation lectures
featuring specific Laboratories; and traditional practice
classes at a number of facilities of the Laboratory of Nuclear
Reactions, the Laboratory of Neutron Physics, the Labora-
tory of High Energies, the Laboratory of Nuclear Problems,
and the Laboratory of Radiation Biology. The subjects of
the practice classes had been announced in advance, so the

students, when filling the application forms for the Practice,
not only outlined their interests in science, but also chose
the specific laboratory exercises.

The following scientists lectured to the Practice:
A. S. Sorin of the Laboratory of Theoretical Physics;
Yu. P. Gangrsky and A. G. Popeko of the Laboratory of Nu-
clear Reactions; A. M. Balagurov, M. V. Frontasyeva,
Yu. M. Gledenov, A. P. Kobzev, and V. N. Shvetsov of the
Laboratory of Neutron Physics; V. Ye. Aleinikov,
Kh. T. Kholmurodov, and E. A. Krasavin of the Laboratory
of Radiation Biology; I. D. Aleksandrov, A. Kovalik,
G. V. Mitsyn, and G. V. Trubnikov of the Laboratory of Nu-
clear Problems; G. Adam of the Laboratory of Information
Technologies; S. S. Shimansky, Yu. A. Vaseneva, and
S. F. Vokal of the Laboratory of High Energies; I. A. Savin
of the Laboratory of Particle Physics; D. V. Fursaev of the
University Centre; C. Granja and I. Stekl of the Czech
Technical University in Prague; and S. Sheshunova of
Dubna University.

Upon the Practice, its participants prepared reports on
their work and were given the certificates of completing the
Practice.

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR



Ï. È. Çàðóáèí, Ã. È. Îðëîâà

Äèññîöèàöèÿ ðåëÿòèâèñòñêèõ ÿäåð
â ïåðèôåðè÷åñêèõ âçàèìîäåéñòâèÿõ

Ïåðèôåðè÷åñêèå ñòîëêíîâåíèÿ ÿäåð, ïðîòåêàþùèå
ïðè íà÷àëüíîé ýíåðãèè ñâûøå 1À ÃýÂ, ñîñòàâëÿþò îñî-
áûé òèï ÿäåðíûõ âçàèìîäåéñòâèé, â êîòîðûõ ðàçâàë
ïåðâè÷íûõ ÿäåð èíèöèèðóåòñÿ ýëåêòðîìàãíèòíûì è äè-
ôðàêöèîííûì âçàèìîäåéñòâèÿìè, à òàêæå ñîóäàðåíèÿ-
ìè íóêëîíîâ ïðè ìàëîì ïåðåêðûòèè ïëîòíîñòåé ýòèõ
ÿäåð. ßäåðíûå ýìóëüñèè, îáëó÷åííûå â ïó÷êàõ ðåëÿòè-
âèñòñêèõ ÿäåð, ïîçâîëÿþò ïîëó÷èòü èíôîðìàöèþ î çà-
ðÿæåííûõ ïðîäóêòàõ òàêèõ ñòîëêíîâåíèé, êîòîðàÿ óíè-
êàëüíà ïî äåòàëüíîñòè íàáëþäåíèÿ òðåêîâ ÷àñòèö è òî÷-
íîñòè èõ ïðîñòðàíñòâåííîé ìåòðîëîãèè. Îïèñàííûé
òèï âçàèìîäåéñòâèé ìîæåò ñëóæèòü «ëàáîðàòîðèåé»
äëÿ ãåíåðàöèè íåðåëÿòèâèñòñêèõ àíñàìáëåé èç íåñêîëü-
êèõ ÿäåð. Îïðåäåëåíèå «ïåðèôåðè÷åñêèé» íå ïåðåäàåò â
ïîëíîé ìåðå òå äðàìàòè÷åñêèå èçìåíåíèÿ, êîòîðûå ïðî-
èñõîäÿò íà ìèêðîñêîïè÷åñêîì óðîâíå. Ñòåïåíü äèññî-

öèàöèè ÿäðà ìîæåò äîñòèãàòü åãî ïîëíîãî ðàçðóøåíèÿ
íà îòäåëüíûå íóêëîíû è ëåã÷àéøèå ÿäðà, íå èìåþùèå
âîçáóæäåííûõ ñîñòîÿíèé, ò. å. ÿäðà 2,3H è 3,4He. Îòíî-
ñèòåëüíàÿ èíòåíñèâíîñòü èõ îáðàçîâàíèÿ ïîçâîëÿåò âû-
ÿâèòü çíà÷èìîñòü ðàçëè÷íûõ êëàñòåðíûõ ñòåïåíåé ñâî-
áîäû.

Ïðè ïåðèôåðè÷åñêèõ âçàèìîäåéñòâèÿõ ÿäðàì ïåðå-
äàåòñÿ ñïåêòð âîçáóæäåíèé âáëèçè ïîðîãîâ äèññîöèà-
öèè. Â êèíåìàòè÷åñêîé îáëàñòè ôðàãìåíòàöèè ðåëÿòè-
âèñòñêîãî ÿäðà âîçíèêàþò ñèñòåìû èç ÿäåðíûõ ôðàã-
ìåíòîâ, èìåþùèå ñóììàðíûé çàðÿä, áëèçêèé ê çàðÿäó
ðîäèòåëüñêîãî ÿäðà. Óãëîâîé ðàñòâîð êîíóñà ðåëÿòè-
âèñòñêîé ôðàãìåíòàöèè îïðåäåëÿåòñÿ ôåðìèåâñêèì
äâèæåíèåì íóêëîíîâ. Òàêèì îáðàçîì, ôðàãìåíòû îêà-
çûâàþòñÿ íà ïåðèôåðèè ðàñïðåäåëåíèÿ ÷àñòèö ïî áû-
ñòðîòå, ïîëó÷åííîãî ñóììèðîâàíèåì ïî âñåì êàíàëàì
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P. I. Zarubin, G. I. Orlova

Dissociation of Relativistic Nuclei
in Peripheral Collision

The peripheral collisions of nuclei proceeding at ener-
gy above 1A GeV are those of a special type in which the
breakup of the primary nuclei is provoked by electromag-
netic and diffraction interactions, as well as by nucleon col-
lisions for a minimal overlap of nuclear densities. Nuclear
emulsions exposed to beams of relativistic nuclei make it
possible to obtain information about the charged products of
such collisions which is unique as it concerns details of ob-
servation of particle tracks and the accuracy of their spatial
metrology. The interactions of the above-mentioned type
can serve as a «laboratory» for the generation of non-rela-
tivistic ensembles of several nuclei. The term «peripheral»
does not reflect in full measure dramatic changes that occur
at the microscopic level. The dissociation degree of a nucle-
us can reach its total destruction into separate nucleons and

lightest nuclei having no excited states, that is, 2,3H and 3,4H
nuclei. A relative intensity of their production permits one to
reveal the importance of different cluster degrees of free-
dom.

In peripheral interactions, nuclei are given an excita-
tion spectrum near the energy dissociation thresholds. In the
kinematical region of fragmentation of a relativistic nucle-
us, there arise systems consisting of nuclear fragments
whose total charge is close to the parent nucleus charge. The
opening angle of the relativistic fragmentation cone is de-
fined by the Fermi nucleon motion. Thus, the fragments find
themselves on the periphery of the particle rapidity distribu-
tion which is obtained by summing over all the channels of
the reaction in question. The values of the fragment momen-
ta normalized to the mass numbers are distributed about the
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äàííîé ðåàêöèè. Âåëè÷èíû èìïóëüñîâ ôðàãìåíòîâ,
íîðìèðîâàííûå íà ìàññîâûå ÷èñëà, ðàñïðåäåëåíû îêî-
ëî íîðìèðîâàííîãî èìïóëüñà ïåðâè÷íîãî ÿäðà ñ ðàçáðî-
ñîì â íåñêîëüêî ïðîöåíòîâ. Ïîýòîìó ðàñïðåäåëåíèå
ñêîðîñòåé ôðàãìåíòîâ â ñèñòåìå èõ öåíòðà ìàññ äîëæíî
áûòü íåðåëÿòèâèñòñêèì. Â ñîîòâåòñòâèè ñ óñòàíîâëåí-
íîé êàðòèíîé ïðåäåëüíîé ôðàãìåíòàöèè ÿäåð âåðîÿòíî-
ñòè çàñåëåíèÿ êîíå÷íûõ ñîñòîÿíèé ôðàãìåíòîâ ïðî-
ÿâëÿþò âûñîêóþ ñòåïåíü óíèâåðñàëüíîñòè. Îíè îêàçû-
âàþòñÿ â ñëàáîé çàâèñèìîñòè îò íà÷àëüíîé ýíåðãèè è
ñâîéñòâ ÿäðà-ìèøåíè. Ïðè îòáîðå ñîáûòèé ñ äèññîöèà-
öèåé íàëåòàþùåãî ÿäðà â óçêèé êîíóñ ôðàãìåíòàöèè íå-
ðåëÿòèâèñòñêèå ôðàãìåíòû ëèáî îòñóòñòâóþò, ëèáî ÷è-
ñëî èõ íåçíà÷èòåëüíî. Èñïóñêàíèå ýòèõ ôðàãìåíòîâ
ïðîèñõîäèò ïî âñåìó òåëåñíîìó óãëó. Ïîýòîìó èõ äîëÿ â
óãëîâîì êîíóñå ðåëÿòèâèñòñêîé ôðàãìåíòàöèè
íåçíà÷èòåëüíà. Ôðàãìåíòû ìèøåíè èìåþò
íåðåëÿòèâèñòñêèå èìïóëüñû, ÷òî ïîçâîëÿåò îòëè÷èòü èõ
îò ôðàãìåíòîâ ÿäðà-ñíàðÿäà â ýòîì êîíóñå.

Êîíå÷íî, ïðè ðåëÿòèâèñòñêîì ïîäõîäå ê èçó÷åíèþ
ôðàãìåíòàöèè âîçíèêàþò è îïðåäåëåííûå ìåòîäè÷å-
ñêèå òðóäíîñòè. Äëÿ ïåðâè÷íîãî ÿäðà ñ çàðÿäîì Z âåñü-
ìà æåëàòåëüíî îáåñïå÷èòü äåòåêòèðîâàíèå âïëîòü äî
îäíîçàðÿäíûõ ÷àñòèö. Ïðîèçâåäåííàÿ âñåìè ôðàãìåí-

òàìè èîíèçàöèÿ ìîæåò ñíèçèòüñÿ âïëîòü äî ôàêòîðà Z, à
èîíèçàöèÿ, ïðèõîäÿùàÿñÿ íà îäèí òðåê, — äî ôàêòîðà
Z 2 ïî ñðàâíåíèþ ñ èîíèçàöèåé îò ïåðâè÷íîãî ÿäðà. Ïî-
ýòîìó ýêñïåðèìåíòàëüíûé ìåòîä äîëæåí îáåñïå÷èòü
øèðî÷àéøèé äèàïàçîí äåòåêòèðîâàíèÿ, ó÷èòûâàþùèé
çíà÷åíèå Z 2. Äëÿ ðåêîíñòðóêöèè ñîáûòèÿ íåîáõîäèìà
ïîëíàÿ êèíåìàòè÷åñêàÿ èíôîðìàöèÿ î âòîðè÷íûõ ÷à-
ñòèöàõ â êîíóñå ðåëÿòèâèñòñêîé ôðàãìåíòàöèè, ÷òî, íà-
ïðèìåð, ïîçâîëÿåò âû÷èñëèòü èíâàðèàíòíóþ ìàññó ñè-
ñòåìû. Òî÷íîñòü åå îöåíêè â ðåøàþùåé ñòåïåíè çàâè-
ñèò îò òî÷íîñòè óãëîâîãî ðàçðåøåíèÿ òðåêîâ. Ïîýòîìó
äëÿ îáåñïå÷åíèÿ íàèëó÷øåãî ïðîñòðàíñòâåííîãî ðàçðå-
øåíèÿ òðåáóåòñÿ äåòåêòèðîâàíèå ðåëÿòèâèñòñêèõ ôðàã-
ìåíòîâ ñ íàèëó÷øèì ïðîñòðàíñòâåííûì ðàçðåøåíèåì.

Ýòèì òðåáîâàíèÿì íà íà÷àëüíîì ýòàïå óäîâëåòâî-
ðÿåò ìåòîä ÿäåðíûõ ôîòîýìóëüñèé. Ãëàâíîé çàäà÷åé
ýòîãî ìåòîäà ÿâëÿåòñÿ ïîèñê äîêàçàòåëüíûõ íàáëþäå-
íèé ñóùåñòâîâàíèÿ ðàçëè÷íûõ êàíàëîâ ôðàãìåíòàöèè
ïðè ñòàòèñòè÷åñêîé îáåñïå÷åííîñòè íà óðîâíå äåñÿòêîâ
ñîáûòèé è èõ ìåòðîëîãèÿ. Ýìóëüñèè îáåñïå÷èâàþò ðå-
êîðäíîå ïðîñòðàíñòâåííîå ðàçðåøåíèå (îêîëî 0,5 ìêì),
ïîçâîëÿþùåå ðàçäåëÿòü ñëåäû çàðÿæåííûõ ÷àñòèö â
òðåõìåðíîì îáðàçå ñîáûòèÿ â ïðåäåëàõ òîëùèíû îäíî-
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normalized momentum of the primary nucleus with a dis-
persion of a few percent. Therefore, the distribution of the
velocities of fragments in their c.m.s. must be a non-rela-
tivistic one. In accordance with the established pattern of the
nuclear limiting fragmentation, the probabilities of popula-
tion of the fragment final states reveal a very high degree of
universality. They are found to be weakly dependent of the
initial energy and target-nucleus properties. When selecting
events with the dissociation of a projectile into the fragmen-
tation cone, the non-relativistic fragments are either absent
or their number is insignificantly small. These fragments are
emitted all over the solid angle; therefore, their fraction in
the relativistic fragmentation angular cone is negligible.
The target fragments have non-relativistic momenta which
allow one to distinguish them from the projectile fragments
in this cone.

Of course, in the relativistic approach to the fragmenta-
tion study, there also arise its own methodical troubles. For a
primary nucleus with charge Z, it is very desirable to pro-
vide the detection up to single-charged particles. The ion-
ization produced by all fragments can be reduced down to a
factor Z; while the ionization per one track, to a factor of Z 2,

as compared with that from the primary nucleus. Therefore,
the experimental method should provide the widest detec-
tion range taking the Z 2 value into account. To reconstruct
an event, the full kinematical information about the sec-
ondary particles in the relativistic fragmentation cone is
needed, which, e.g., allows one to calculate the invariant
mass of the system. The accuracy of its estimation drastical-
ly depends on the accuracy of the track angular resolution.
Hence, to provide the best angular resolution the detection
of fragments with the best space resolution is needed.

At the initial stage of investigations, the nuclear emul-
sion method satisfies these requirements well. The major
task of it is to search for reliable proofs of the existence of
different fragmentation channels for a statistical provision
at the level of dozens of events and their metrology. Emul-
sions provide a record spatial resolution (about 0.5 �m),
which makes it possible to separate the charged particle
tracks in the three-dimensional image of an event within one
layer thickness (600 �m), as well as ensure a high accuracy
of measurement of the angles. The emulsion method allows
one to measure the particle charges, from the single-charged
particles up to the highest-charged ones, by combining the
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ãî ñëîÿ (600 ìêì), à òàêæå îáåñïå÷èòü âûñîêóþ òî÷-
íîñòü èçìåðåíèÿ óãëîâ. Ýìóëüñèîííûé ìåòîä ïîçâîëÿåò
èçìåðÿòü çàðÿäû ÷àñòèö íà÷èíàÿ ñ îäíîçàðÿäíûõ âïëîòü
äî ÿäåð ñ ñàìûìè áîëüøèìè çàðÿäàìè ïðè êîìáèíèðî-
âàíèè ñïîñîáîâ èîíèçàöèè (ñ÷åò ÷èñëà ðàçðûâîâ è ÷è-
ñëà �-ýëåêòðîíîâ íà åäèíèöó äëèíû ñëåäà). Ñëåäû ðåëÿ-
òèâèñòñêèõ ÿäåð H è He ðàçäåëÿþòñÿ âèçóàëüíî. Ïðè ïå-
ðèôåðè÷åñêîé ôðàãìåíòàöèè ëåãêîãî ÿäðà åãî çàðÿä
çà÷àñòóþ ìîæåò áûòü óñòàíîâëåí ïî çàðÿäîâîé òîïîëî-
ãèè ðåëÿòèâèñòñêèõ ôðàãìåíòîâ. Èçìåðåíèå ìíîãîêðàò-
íîãî ðàññåÿíèÿ íà ñëåäàõ ëåãêèõ ôðàãìåíòîâ ïîçâîëÿåò
ðàçäåëÿòü èçîòîïû 2,3H è 3,4He.

ßðêîé èëëþñòðàöèåé ýòèõ óòâåðæäåíèé ÿâëÿåòñÿ
ìèêðîôîòîãðàôèÿ ñîáûòèÿ ïîëíîãî ðàçðóøåíèÿ ÿäðà

Au ñ ýíåðãèåé 10,7À ÃýÂ ïðè åãî ïåðèôåðè÷åñêîì âçàè-
ìîäåéñòâèè ñ ÿäðîì ýìóëüñèè (ðèñ. 1). Îáëó÷åíèå
âûïîëíåíî íà ïó÷êå óñêîðèòåëÿ AGS â BNL (ÑØÀ) â
ðàìêàõ ñîòðóäíè÷åñòâà EMU. Íà ðèñ. 1 ïîêàçàí ñëåä
ïåðâè÷íîãî ÿäðà, êîòîðûé îêðóæåí ïëîòíûì îáëàêîì
�-ýëåêòðîíîâ. Âåðøèíà âçàèìîäåéñòâèÿ âûãëÿäèò íà
ðèñ. 1 êàê ñòóïåí÷àòîå ñíèæåíèå ïëîòíîñòè èîíèçàöèè,
â êîòîðîé ñëåäû îò ôðàãìåíòàöèè ÿäðà-ìèøåíè îòñóò-
ñòâóþò. Ðèñ. 2 ïîêàçûâàåò ïîñòåïåííîå îòäåëåíèå ñëå-
äîâ îäíî- è äâóõçàðÿäíûõ ÷àñòèö îò ñòâîëà ëèâíÿ.
Â ýòîì ñîáûòèè ñêðûòûì îò íàáëþäàòåëÿ ÿâëÿåòñÿ ìîù-
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ionization means (count of the number of breaks and the
number of delta electrons per track length unit). The tracks
of relativistic hydrogen and helium nuclei are distinguished
by vision. In the peripheral fragmentation of a light nucleus
its charge can often be established by the charge topology of
relativistic fragments. Multiple scattering measurements on
the light fragment tracks enable one to separate the 2,3H and
3,4He isotopes.

A vivid illustration of these assertions is the micropho-
tograph of the event of a total disintegration of Au nucleus
of energy 10.7A GeV in its peripheral interaction with an
emulsion nucleus (Fig. 1). The exposure was performed in
beams from the AGS accelerator at BNL (USA) in the
framework of the EMU collaboration. Figure 1 shows the
primary nucleus track which is surrounded by a dense cloud
of � electrons. The interaction vertex in Fig. 1 looks like a

stepped lowering of the ionization density in which there are
no tracks from the target-nucleus fragmentation. Figure 2
shows a gradual separation of the tracks of single- and
two-charged particles from the shower core. The observer
does not see in this event an intense outburst of dozens of
relativistic neutrons that have not to be able to bind the light-
est nuclei. The image of an event in emulsion is created by
microscopic crystals 1 �m thick; i.e., the latter are larger
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Ðèñ. 1. Ïåðèôåðè÷åñêîå âçàèìîäåéñòâèå ÿäðà Au ñ ýíåðãèåé
10,7A ÃýÂ â ÿäåðíîé ýìóëüñèè, íàáëþäàåìîå â ïîëå çðåíèÿ
100�100 ìêì: ñëåä ïåðâè÷íîãî ÿäðà è âåðøèíà âçàèìîäåé-
ñòâèÿ, íå ñîïðîâîæäàåìîãî ôðàãìåíòàìè ÿäðà-ìèøåíè, çà êî-
òîðîé ñëåäóåò ñòðóÿ ôðàãìåíòîâ ÿäðà-ñíàðÿäà

Fig. 1. Peripheral interaction of a 10.7A GeV Au nucleus in a nu-
clear track emulsion observed in 100�100 �m2 viewing fields:
primary nucleus track and interaction vertex not accompanied by
target fragments and followed by projectile fragment jet

Ðèñ. 2. Ñòðóÿ ôðàãìåíòîâ ÿäðà Au ñ ðàçëè÷èìûìè òðåêàìè îä-
íî- è äâóõçàðÿäíûõ ðåëÿòèâèñòñêèõ ÷àñòèö

Fig. 2. Projectile fragment jet with apparent tracks of single and
double charged relativistic particles



íûé âûáðîñ äåñÿòêîâ ðåëÿòèâèñòñêèõ íåéòðîíîâ, êîòî-
ðûå íå ñìîãëè ñâÿçàòü ëåã÷àéøèå ÿäðà. Îáðàç ñîáûòèÿ â
ýìóëüñèè ñîçäàåòñÿ ìèêðîñêîïè÷åñêèìè êðèñòàëëàìè
îêîëî 1 ìêì, ò. å. íà 9 ïîðÿäêîâ áîëüøèìè, ÷åì
äåéñòâèòåëüíûå ðàçìåðû ÿäåðíûõ ôðàãìåíòîâ. Òåì íå
ìåíåå ýòîò îáðàç äîñòàòî÷íî ïîëíî ïåðåäàåò äåòàëè
«êàòàñòðîôû», ïðîèñøåäøåé â ìàñøòàáå ìèêðîìèðà.

Ñîáûòèÿ ïîëíîãî ðàçðóøåíèÿ ñîñòàâëÿþò äîëþ â
íåñêîëüêî ïðîöåíòîâ îò âñåãî ðàçíîîáðàçèÿ êîíå÷íûõ
ñîñòîÿíèé òÿæåëûõ ÿäåð, êîòîðîå âêëþ÷àåò â ñåáÿ ïàð-
íîå äåëåíèå, îáðàçîâàíèå îäèíî÷íûõ îñêîëêîâ â ñîïðî-
âîæäåíèè ìíîæåñòâà ëåã÷àéøèõ ÿäåð, îáðàçîâàíèå
ãðóïï ëåãêèõ ÿäåð. Âîçáóæäåíèå, ïåðåäàííîå ÿäðó, â
çíà÷èòåëüíîé ñòåïåíè îïðåäåëÿåòñÿ ýíåðãåòè÷åñêèì
ïîðîãîì ìàññû êîíå÷íîãî ñîñòîÿíèÿ. Îí ðàñòåò ñ ðî-
ñòîì ìíîæåñòâåííîñòè ôðàãìåíòîâ. Â ýòîì ñìûñëå çà-
ðÿäîâàÿ òîïîëîãèÿ êîíå÷íîãî ñîñòîÿíèÿ óæå õàðàêòåðè-
çóåò âîçáóæäåíèå [1]. Â ñëîæíîì ïðîöåññå ðàñïðåäåëå-
íèÿ ïî ìíîæåñòâó ñòåïåíåé ñâîáîäû ïåðåäàâàåìîé
ýíåðãèè ÿäåðíûå ôðàãìåíòû âûõîäÿò íà ìàññîâóþ ïî-

âåðõíîñòü è ïîëó÷àþò âîçìîæíîñòü ïðåîáðàçîâàòü êó-
ëîíîâñêóþ ýíåðãèþ âçàèìíîãî îòòàëêèâàíèÿ â
êèíåòè÷åñêóþ ýíåðãèþ êàæäîãî èç ôðàãìåíòîâ.
Ïðîèñõîäèò ñâîåãî ðîäà êóëîíîâñêèé «âçðûâ» ÿäðà.

Ïðèâåäåííûé ïðèìåð ïîëíîãî ðàçðóøåíèÿ ÿäðà Au
ìîæíî èíòåðïðåòèðîâàòü êàê ñîáûòèå ôàçîâîãî ïåðåõî-
äà ÿäåðíîé ìàòåðèè èç ñîñòîÿíèÿ êâàíòîâîé æèäêîñòè â
ðàçðåæåííûé êâàíòîâûé ãàç íóêëîíîâ è ëåã÷àéøèõ
ÿäåð. Ìåòðîëîãèÿ òàêèõ ñîáûòèé âåñüìà òðóäîåìêà è
òðåáóåò âûñîêîé êâàëèôèêàöèè. Òåì íå ìåíåå òàêèå
ñîáûòèÿ èìåþò íåñîìíåííûé íàó÷íûé èíòåðåñ, è
ïîýòîìó èõ íàêîïëåíèå ïðîäîëæàåòñÿ ñîòðóäíè÷åñòâîì
BECQUEREL. Âèäåîêîëëåêöèþ ñîîòâåòñòâóþùèõ
ðåàêöèé ìîæíî íàéòè íà ñàéòå ñîòðóäíè÷åñòâà [2].
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than the real sizes of nuclear fragments by about nine orders
of magnitude. Nevertheless, this image reproduces rather
well details of a «catastrophe» that occurred at the mi-
croworld scale.

The events of a total disintegration make up a few per-
cent fraction of all the variety of the final states of heavy nu-
clei, which embraces pairing fission, formation of single
fragments accompanied by a great number of the lightest
nuclei, formation of groups of light nuclei. The excitation
transferred to the nucleus is, to a large extent, defined by the
energy threshold of the final-state mass. It grows with in-
creasing fragment multiplicity. In this sense, the charge
topology of the final state already defines the excitation [1].
In a complicated process of the energy distribution over the
multiplicity of the degrees of freedom, nuclear fragments go
onto the mass surface and get some possibility to realize the
Coulomb energy of mutual repulsion into the kinetic energy
of each fragment. Some kind of a Coulomb «explosion»
of a nucleus occurs.

The example of a total disintegration of a Pb nucleus
may be interpreted as an event of the phase transition of nu-
clear matter from the state of quantum liquid to the state of
quantum dilute gas of nucleons and the lightest nuclei. The
metrology of such events is laborious and requires a high
level of skill. Nevertheless, such events are of an undoubted
scientific interest; therefore, their accumulation continues
by the BECQUEREL collaboration. The ever rising collec-
tion of appropriate reaction images can be found in the
project web site [2].
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À. Ê. Êàìèíñêèé, Ñ. Í. Ñåäûõ

Óñòàíîâêà äëÿ èññëåäîâàíèé ýôôåêòà
òåïëîâûõ Â×-ïîâðåæäåíèé óñêîðÿþùèõ
ñòðóêòóð ëèíåéíûõ êîëëàéäåðîâ

Â Ëàáîðàòîðèè ôèçèêè ÷àñòèö ÎÈßÈ ñîçäàí
ÑÂ×-ñòåíä äëÿ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé íà ÷à-
ñòîòå 30 ÃÃö ïðîöåññà äåãðàäàöèè óñêîðÿþùèõ ñòðóê-
òóð êîëëàéäåðà ïîä äåéñòâèåì ìíîãîêðàòíûõ ìîùíûõ
ÑÂ×-èìïóëüñîâ.

Â êîëëàéäåðàõ ñ âûñîêèì òåìïîì óñêîðåíèÿ, ðàáî-
÷èå ÷àñòîòû êîòîðûõ ñîñòàâëÿþò äåñÿòêè ãèãàãåðö,
îäíî èç îñíîâíûõ îãðàíè÷åíèé ðåñóðñà íàñòóïàåò èç-çà
èìïóëüñíîãî öèêëè÷åñêîãî âûñîêî÷àñòîòíîãî íàãðåâà
ýëåìåíòîâ óñêîðÿþùèõ ñòðóêòóð. Ïðè âûäåëåíèè áîëü-
øîãî êîëè÷åñòâà ýíåðãèè çà âðåìÿ ÑÂ×-èìïóëüñà âîç-
íèêàþùèå òåïëîâûå íàïðÿæåíèÿ â ïîâåðõíîñòíîì ñëîå
ìåòàëëà ñðàâíèìû ñ ïðåäåëîì ýëàñòè÷íîñòè ìàòåðèàëà,
èçâåñòíûì êàê ïðåäåë òåêó÷åñòè. Â ðåçóëüòàòå íà ïî-

âåðõíîñòè ìàòåðèàëà ïîñëå ìíîãèõ èìïóëüñîâ ïîÿâëÿ-
þòñÿ ïîâðåæäåíèÿ â âèäå ìèêðîòðåùèí. Ïðè
äàëüíåéøåì óâåëè÷åíèè ÷èñëà èìïóëüñîâ ðîñò
ìèêðîòðåùèí ïðèâîäèò ê äåãðàäàöèè ìàòåðèàëà.

Íà ÷àñòîòàõ â äåñÿòêè ãèãàãåðö òîëùèíà ïîâåðõ-
íîñòíîãî ñëîÿ ìåäè, â êîòîðîé ïðîèñõîäèò âûäåëåíèå
ýíåðãèè â òå÷åíèå ÑÂ×-èìïóëüñà, ñîñòàâëÿåò äîëè ìè-
êðîíà. Ñëîæíîñòü ðàñ÷åòà òàêèõ ïðîöåññîâ ñîñòîèò â
òîì, ÷òî ãëóáèíà ñêèí-ñëîÿ ñðàâíèìà ñ ðàçìåðàìè êðè-
ñòàëëè÷åñêîé ðåøåòêè ìåäè. Ïîýòîìó äëÿ îïðåäåëåíèÿ
îãðàíè÷åíèé íà ðåñóðñ óñêîðÿþùèõ ñòðóêòóð íóæíû
äàííûå èçìåðåíèé, ïîëó÷åííûå íà ðàáî÷åé ÷àñòîòå
êîëëàéäåðà.
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A. K. Kaminsky, S. N. Sedykh

Facility for Investigation of Heating Effects
of RF Damage in Accelerating Structures
of Linear Colliders

An RF test facility has been created at LPP, JINR. The
facility is designed for experimental investigation of degra-
dation in the collider accelerating structure surface undergo-
ing multiple powerful 30 GHz RF pulses.

In colliders with a high acceleration gradient and oper-
ating frequency of tens of gigahertz, a major resource limit
occurs because of pulsed repetitive heating of the compo-
nents of accelerating structures. Upon discharge of a large
amount of energy during a relatively short time of RF pulse
duration, heat stresses, comparable to the limit of elasticity
(i.e., the yield point) of the material, occur in the surface lay-
er of the metal. As a result, damages in the form of microc-
racks appear on the metal surface after multiple pulses. The

growing number of the microcracks ultimately leads to
degradation of the material.

At the operating frequencies of the order of 10 GHz, the
thickness of copper surface layer subject to energy deposi-
tion during an RF pulse is of the order of a fraction of a mi-
cron. Simulation of such processes is complicated, since the
above skin-layer depth is comparable to the pitch of copper
lattice. Therefore, experimental measurements performed at
the operating frequency of the collider are required to
determine the resource limitations.

The first experimental results at various RF power
levels were obtained in SLAC, USA, at a frequency of
11.4 GHz (Pritzkau D. P., Siemann R. H. // Phys. Rev. ST —
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Ïåðâûå ýêñïåðèìåíòàëüíûå ðåçóëüòàòû ïðè ðàç-
ëè÷íûõ óðîâíÿõ ÑÂ×-ìîùíîñòè áûëè ïîëó÷åíû â
ÑØÀ íà ÷àñòîòå 11,4 ÃÃö (Pritzkau D. P., Siemann R. H. //
Phys. Rev. ST – Accel.&Beams. 2002. V. 5. P. 112002). Èí-
òåðïðåòàöèÿ ÷àñòîòíûõ è ìîùíîñòíûõ èíòåðïîëÿöèé
ðåçóëüòàòîâ èçìåðåíèé äîâîëüíî ñëîæíàÿ, è â íàñòîÿ-
ùåå âðåìÿ âåäåòñÿ ïîäãîòîâêà àíàëîãè÷íûõ èçìåðåíèé
íà ÷àñòîòå 34 ÃÃö â Íüþ-Õåéâåíå (ÑØÀ). Äëÿ ïîëó÷å-
íèÿ ýêñïåðèìåíòàëüíûõ ðåçóëüòàòîâ íà ÷àñòîòå 30 ÃÃö
(ðàáî÷åé ÷àñòîòå êîëëàéäåðà CLIC) ïî ïðåäëîæåíèþ
ÖÅÐÍ â ËÔ× ÎÈßÈ ñîâìåñòíî ñ ÈÏÔ ÐÀÍ (Íèæíèé
Íîâãîðîä) ñîçäàí ÑÂ×-ñòåíä. Îñíîâíûìè åãî ýëåìåíòà-
ìè (ðèñ. 1) ÿâëÿþòñÿ: óñêîðèòåëü ýëåêòðîíîâ ËÈÓ-3000
(0,8 ÌýÂ, 200 À, 250 íñ), ÌÑÝ-ãåíåðàòîð ñ áðýããîâñêèì
ðåçîíàòîðîì (20–25 ÌÂò, 150–200 íñ, 30 ÃÃö), òåñòîâûé
ðåçîíàòîð, êàíàë ïðåîáðàçîâàíèÿ è òðàíñïîðòèðîâêè

CÂ×-ïó÷êà è ñèñòåì äèàãíîñòèêè ýëåêòðîííîãî ïó÷êà è
ÑÂ×-èçëó÷åíèÿ. Ïðèðàùåíèå òåìïåðàòóðû èññëåäóå-
ìîé êðîìêè ìàòåðèàëà çà âðåìÿ èìïóëüñà â ýêñïåðèìåí-
òå âûáðàíî îêîëî 200 Ê, ÷òî ïðèìåðíî â ïÿòü ðàç ïðåâû-
øàåò èìïóëüñíûé íàãðåâ óñêîðÿþùåé ñòðóêòóðû ïðè
ðàáî÷èõ ðåæèìàõ. Ýòî ïîçâîëÿåò ïðè ìîäåëèðîâàíèè
óìåíüøèòü òðåáóåìîå ÷èñëî èìïóëüñîâ ïðèìåðíî íà
òðè ïîðÿäêà ïî ñðàâíåíèþ ñ ðàáî÷èì ðåæèìîì.

Ñ ó÷åòîì ýòîãî îáñòîÿòåëüñòâà â ýêñïåðèìåíòå íà
ñòåíäå òðåáóåòñÿ îïðåäåëèòü èçìåíåíèå ñâîéñòâ ìàòå-
ðèàëà òåñòîâîãî ðåçîíàòîðà ïîä äåéñòâèåì 10 6 èìïóëü-
ñîâ ÑÂ×-ìîùíîñòè íà ÷àñòîòå 30 ÃÃö. Äëÿ ïîëó÷åíèÿ
êîððåêòíûõ äàííûõ ýêñïåðèìåíòà íåîáõîäèìî îáåñïå-
÷èòü î÷åíü æåñòêèå òðåáîâàíèÿ íà ñòàáèëüíîñòü ÷àñòî-
òû, øèðèíó ñïåêòðà èçëó÷åíèÿ (îòêëîíåíèÿ îêîëî
0,15 %) è íà ïîâòîðÿåìîñòü ÑÂ×-ñèãíàëîâ ïî ìîùíîñòè
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Accel.&Beams. 2002. V. 5. P. 112002). Interpretation of fre-
quency and power interpolation of the results is rather com-
plicated, so R&D for a similar investigation at a frequency
of 34 GHz is being carried out in New Haven, USA. To ob-
tain experimental results at a frequency of 30 GHz (the op-
erating frequency of the CLIC collider), an RF test facility
has been created at LPP, JINR, jointly with IAP RAS (Nizh-
ni Novgorod), following a proposal by CERN. The basic
components of the facility (Fig. 1) are an electron linac
LIU-3000 (0.8 MeV, 200 A, 250 ns), a free electron maser
(FEM) oscillator with a Bragg resonator (20–25 MW,
150–200 ns, 30 GHz), a test cavity, a microwave beam
transmission and transformation line, and diagnostic sys-
tems controlling the electron beam and the microwave radi-
ation. The increase in the temperature of a tested layer of

material was chosen to be about 200 K, which exceeds the
heating of an accelerating structure in the operating mode
by roughly a factor of 5, thus allowing a decrease in the re-
quired number of pulses by about a factor of 1000 with re-
spect to the operating mode.

Taking into account the above considerations, the aim
of the experiments at the test facility is to determine changes
in the properties of the test cavity material after being sub-
jected to10 6 pulses at 30 GHz frequency. In order to obtain
reliable experimental data, strict requirements on frequency
stability, spectral band of the radiation (allowed deviation of
about 0.15%), and reproducibility of the microwave pulses
in terms of power and duration (allowed deviations are
within 10%) must be satisfied. The developed scheme of
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Ðèñ. 1. Îáùèé âèä óñêîðèòåëÿ è ýëåìåíòîâ ÑÂ×-ñòåíäà (ñëåâà) è ñõåìà ÑÂ×-ñòåíäà (ñïðàâà)

Fig. 1. The linac and the RF test facility components (left) and the scheme of the RF test facility (right)



è äëèòåëüíîñòè (îòëè÷èå — äî 10 %). Ðàçðàáîòàííàÿ
íàìè ñõåìà ÌÑÝ-ãåíåðàòîðà îáåñïå÷èâàåò ïîëó÷åíèå
âûõîäíîé ìîùíîñòè 20–25 ÌÂò ñ ôèêñàöèåé ðàáî÷åé
÷àñòîòû ñ òî÷íîñòüþ îêîëî 0,1 %, øèðèíîé ñïåêòðà
èçëó÷åíèÿ 0,1 % è âîçìîæíîñòüþ ïðåöèçèîííîé
ïåðåñòðîéêè ÷àñòîòû â èíòåðâàëå íåñêîëüêèõ
ïðîöåíòîâ.

Íàðÿäó ñ ðåøåíèåì îáøèðíîãî êîìïëåêñà ôèçè÷å-
ñêèõ è òåõíè÷åñêèõ çàäà÷ (íàëàäêîé ÌÑÝ-ãåíåðàòîðà,
çàïèòêîé òåñòîâîãî ðåçîíàòîðà, óñòðàíåíèåì ïðîáîåâ â
ÑÂ×-òðàêòå è â ñàìîì òåñòîâîì ðåçîíàòîðå) áûëè ðàçðà-
áîòàíû è âíåäðåíû ñèñòåìû ñòàáèëèçàöèè íàïðÿæåíèÿ
ýëåêòðîííîé ïóøêè, óñêîðÿþùåé è ôîêóñèðóþùåé
ñèñòåì.

Â òå÷åíèå 2004–2005 ãã. áûëè ïðîâåäåíû íåñêîëüêî
ñåàíñîâ ïî óëó÷øåíèþ ñèñòåì òðàíñïîðòèðîâêè ýëåê-
òðîííîãî ïó÷êà. Â ðåçóëüòàòå âåëè÷èíà òîêà íà âûõîäå
óñêîðèòåëÿ, à çàòåì è íà âûõîäå ÌÑÝ-ãåíåðàòîðà áûëà
óâåëè÷åíà ñ 65 äî 90 % ïî îòíîøåíèþ ê òîêó ýëåêòðîí-
íîé ïóøêè. Òîãäà æå ñîâìåñòíî ñ êîëëåãàìè èç Íèæíåãî
Íîâãîðîäà áûë ðàçðàáîòàí è ñîçäàí ïðåöèçèîííûé
ÑÂ×-êàëîðèìåòð, ïîçâîëÿþùèé èçìåðÿòü ýíåðãèþ
ÑÂ×-èçëó÷åíèÿ â êàæäîì èìïóëüñå èëè â ñåðèè èìïóëü-
ñîâ. Òàêèì îáðàçîì, ìû ïîëó÷èëè âîçìîæíîñòü íåçàâè-

ñèìîãî êîíòðîëÿ èçìåðÿåìîé ÑÂ×-ìîùíîñòè. Â 2005 ã.
áûëà çàâåðøåíà îòëàäêà ñîçäàâàâøåéñÿ â òå÷åíèå íå-
ñêîëüêèõ ëåò ñèñòåìû on-line èçìåðåíèé ïàðàìåòðîâ
ñèãíàëîâ ñ äàò÷èêîâ óñêîðèòåëÿ, ñ äåòåêòîðîâ
ÑÂ×-ìîùíîñòè è ñïåêòðà, à òàêæå îáðàáîòêà
ïîëó÷åííûõ ñèãíàëîâ çà êàæäûé èìïóëüñ. Â ýòî æå
âðåìÿ áûëà ñîçäàíà è îòëàæåíà íîâàÿ ñèñòåìà
ñèíõðîíèçàöèè ýëåìåíòîâ óñêîðèòåëÿ (ïóøêè è
ìîäóëÿòîðîâ).

Â íà÷àëå 2005 ã. â õîëîäíûõ èçìåðåíèÿõ óäàëîñü äî-
ñòè÷ü ïðîåêòíîãî çíà÷åíèÿ êîýôôèöèåíòà ïåðåäà÷è
ìîùíîñòè îò âûõîäà ãåíåðàòîðà äî âûõîäà òåñòîâîãî
ðåçîíàòîðà. Â íîÿáðå 2005 ã. òðåáóåìûé êîýôôèöèåíò
ïåðåäà÷è ìîùíîñòè áûë ïîëó÷åí â ýêñïåðèìåíòàõ ñ
ïó÷êîì. Ñ ïîìîùüþ ìîíèòîðà ïîëîæåíèÿ âîëíîâîãî
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FEM oscillator provides output power of 20–25 MW, while
the operating frequency is fixed with an accuracy of 0.1%,
the width of the spectral band is about 0.1%, and the fre-
quency can be precisely tuned in a range of a few percent.

Along with solving a number of physics and technical
problems (adjustment of the FEM oscillator, powering of
the test cavity, elimination of breakdowns in the RF line and
the test cavity), stabilization systems for the linac compo-
nents were developed. Stabilization systems for electron
gun voltage, accelerating and focusing modules were devel-
oped and put into operation, mostly at the expense of
nonbudget sources, during the last years.

In 2004–2005 several test runs aimed at the improve-
ment of the electron beam transportation were carried out.
As a result, the beam current at the linac output and conse-
quently at the FEM oscillator output has been increased
from 65 to 90% (in units of the electron gun current). At the
same time, a precision calorimeter was developed and man-
ufactured jointly with colleagues from Nizhni Novgorod,
allowing measurement of microwave radiation energy in
every pulse or series of pulses. Thus, a possibility of inde-
pendent control of microwave power has been provided. In

2005 an adjustment of the online diagnostic system (which
had been developed for several years) was completed. This
system is designed to read signals from linac sensors and
microwave power and spectrum detectors, and to process
these signals for every pulse. At the same time, a system of
synchronization of the linac modules (electron gun and
modulators) has been created and adjusted.

At the beginning of 2005, the design value of the power
transmission factor from the generator output to the test cav-
ity output was reached during a cold test. In November
2005, the required power transmission factor was obtained
in an experiment with the beam. An effective transforma-
tion of the incident-power mode (TE11) into the operating
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Ðèñ. 2. Èçîáðàæåíèå âîëíîâîãî ïó÷êà çà âûõîäîì áëîêà òåñòî-
âîãî ðåçîíàòîðà

Fig. 2. Image of the microwave beam behind the output of the test
cavity module



ïó÷êà áûëî çàôèêñèðîâàíî ýôôåêòèâ-
íîå ïðåîáðàçîâàíèå ìîäû ïàäàþùåé
âîëíû TE11 â ðàáî÷óþ ìîäó òåñòîâîãî
ðåçîíàòîðà TE01 (ðèñ. 2). Ýòî ïîçâîëè-
ëî ïðèñòóïèòü ê íàáîðó ñòàòèñòèêè. Ê
14 ÿíâàðÿ 2006 ã. çàðåãèñòðèðîâàíî
1,04·105 èìïóëüñîâ. Ïî ðåçóëüòàòàì
ðàñ÷åòà â êàæäîì èìïóëüñå òåìïåðàòó-
ðû òåñòîâîãî ðåçîíàòîðà â åãî êîí-
ñòðóêöèþ áóäóò âíåñåíû êîððåêöèè ñ
òåì, ÷òîáû â 2006 ã. ïðèñòóïèòü ê íàáî-
ðó ñòàòèñòèêè 1·106 èìïóëüñîâ â ðàáî-
÷åì ðåæèìå. Âìåñòå ñ òåì ïðîäîëæà-
þòñÿ ðàáîòû ïî óëó÷øåíèþ ñòàáèëü-
íîñòè âûõîäíûõ èìïóëüñîâ.

Ðàáîòû ïî äàííîé òåìå ïîääåðæè-
âàëèñü ÐÔÔÈ è INTAS. Ðåçóëüòàòû ðà-
áîò ïî ñîçäàíèþ è íàëàäêå óçëîâ ñòåí-
äà è ðåçóëüòàòû ïó÷êîâûõ ýêñïåðèìåí-
òîâ ðåãóëÿðíî äîêëàäûâàëèñü íà
ðîññèéñêèõ è ìåæäóíàðîäíûõ êîíôå-
ðåíöèÿõ. Ïî ýòèì âîïðîñàì çà ïÿòü ëåò
îïóáëèêîâàíî îêîëî 30 ðàáîò.

Â. Â. Êóõòèí

Æèäêîàðãîííûé àäðîííûé
êàëîðèìåòð äåòåêòîðà ATLAS

Äåòåêòîð ATLAS [1], ìîíòàæ êîòîðîãî çàêàí÷èâàåòñÿ íà LHC â
ÖÅÐÍ, ñîñòîèò èç ñëåäóþùèõ ïîäñèñòåì (â ïîñëåäîâàòåëüíîñòè îò îáëà-
ñòè ñòîëêíîâåíèÿ ïó÷êîâ ê ãðàíèöàì äåòåêòîðà): âíóòðåííåãî äåòåêòîðà
òðàññèðîâêè çàðÿæåííûõ ÷àñòèö, ýëåêòðîìàãíèòíîãî è àäðîííîãî êàëî-
ðèìåòðîâ ïîëíîãî ïîãëîùåíèÿ, ïðåäíàçíà÷åííûõ äëÿ èçìåðåíèÿ ýíåðãèè
÷àñòèö, è, íàêîíåö, ìþîííîé ñèñòåìû, èçìåðÿþùåé èìïóëüñû ïðîõîäÿ-
ùèõ ÷åðåç íåå ÷àñòèö, êîòîðàÿ ðàñïîëàãàåòñÿ íà ïåðèôåðèè äåòåêòîðà.
ÎÈßÈ ó÷àñòâóåò â ñîçäàíèè âñåõ ïîäñèñòåì äåòåêòîðà.

Êàëîðèìåòðàì ïðåäíàçíà÷åíî èãðàòü îïðåäåëÿþùóþ ðîëü ñðåäè äå-
òåêòîðîâ íà LHC. Â ïðîòèâîïîëîæíîñòü, íàïðèìåð, ìàãíèòíûì ñïåêòðî-
ìåòðàì îòíîñèòåëüíîå ðàçðåøåíèå êàëîðèìåòðîâ ñ ðîñòîì ýíåðãèè óëó÷-
øàåòñÿ, ÷òî äåëàåò èõ ïðèìåíåíèå âåñüìà ïðèâëåêàòåëüíûì íà
óñêîðèòåëÿõ ñ áîëüøèìè ýíåðãèÿìè óñêîðÿåìûõ ÷àñòèö.

Ãëàâíûìè çàäà÷àìè êàëîðèìåòðîâ íà àäðîííûõ êîëëàéäåðàõ [2]
ÿâëÿþòñÿ: òî÷íîå èçìåðåíèå ýíåðãèè è ïîëîæåíèÿ òî÷êè âõîäà ýëåêòðî-
íîâ è ôîòîíîâ â ïðèáîð; èçìåðåíèå ýíåðãèè è íàïðàâëåíèÿ àäðîííûõ
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mode of the test cavity (TE01) was
recorded using a wave-beam position
monitor (see Fig. 2). These results al-
lowed us to start the data acquisition. By
14 January 2006, 1.04·105 pulses were
recorded. We plan to start acquisition of
1·106 pulses in the standard operating
conditions in 2006, after some correc-
tions are made in the construction of the
test cavity. Work toward improvement of
output pulse stability is being continued
as well.

The work was supported by the
Russian Foundation for Basic Research
and INTAS. The results of construction
and setting up of the facility components
and beam measurements have been re-
ported regularly at Russian and interna-
tional conferences. About 30 publica-
tions on these subjects have been issued
for five years.

V. V. Kukhtin

Liquid Argon End-Cap Hadronic
Calorimeter of the ATLAS Detector

The ATLAS detector [1], being in the final stage of assembling at CERN’s
LHC, consists of the following subsystems (listed in the order from the beam
interaction point to the detector boundaries): an inner tracking detector for
measurement of momenta of charged particles, total absorption electromag-
netic and hadronic calorimeters designed to measure particle energies and, fi-
nally, a muon system measuring momenta of the particles, located at the
periphery of the detector.

JINR participates in construction of all the detector subsystems men-
tioned above. The issues concerning the liquid argon hadronic calorimeter are
briefly discussed in the current note.

Calorimeters are assigned to play an essential role among the detectors at
the LHC. Contrary to magnetic spectrometers, the relative resolution of
calorimeters improves at high energy, which makes the application of
calorimeters at high-energy accelerators very attractive.
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ñòðóé, èçìåðåíèå íåäîñòàþùåãî ïîïåðå÷íîãî èìïóëüñà
â ðð-ñòîëêíîâåíèÿõ; èäåíòèôèêàöèÿ ÷àñòèö, íàïðèìåð,
îòäåëåíèå ýëåêòðîíîâ è ôîòîíîâ îò àäðîíîâ è ñòðóé,
àäðîííûõ ðàñïàäîâ �-ëåïòîíîâ îò ñòðóé; îòáîð ñîáûòèé
íà óðîâíå òðèããåðà.

Ïîèñê ïðåäñêàçûâàåìîãî ñòàíäàðòíîé ìîäåëüþ áî-
çîíà Õèããñà, åñëè åãî ìàññà îêàæåòñÿ ïðåâîñõîäÿùåé
600 ÃýÂ, íàèáîëåå ïðåäïî÷òèòåëåí ïî äâóì êàíàëàì
ðàñïàäà, êîòîðûå âîçìîæíî áóäåò âûäåëèòü íà óðîâíå
ôîíà:

• H ZZ ll� � ��, òðåáóþùåìó î÷åíü õîðîøåãî èçìåðå-
íèÿ íåäîñòàþùåé ïîïåðå÷íîé ýíåðãèè ñ öåëüþ
óìåíüøåíèÿ ïîòåíöèàëüíî áîëüøîãî àïïàðàòóðíîãî
ôîíà,

• H WW l� � �� jet jet, êîòîðûé ìîæåò áûòü âûäåëåí
íàä óðîâíåì ôîíà òîëüêî â ñëó÷àå, åñëè èíâàðèàíòíàÿ
ìàññàW � jet jet äâóõ ñòðóé ìîæåò áûòü òî÷íî âîññòà-
íîâëåíà êàëîðèìåòðàìè.

Î÷åíü æåñòêèå òðåáîâàíèÿ íà ïàðàìåòðû è õàðàêòå-
ðèñòèêè êàëîðèìåòðîâ ñâÿçàíû ñ îñîáåííîñòÿìè êîë-
ëàéäåðà LHC — áîëüøîé ñâåòèìîñòüþ óñêîðèòåëÿ è
áîëüøîé ýíåðãèåé â ñèñòåìå öåíòðà ìàññ (14 ÒýÂ), êîòî-
ðàÿ òðåáóåò, ÷òîáû êàëîðèìåòðû îáåñïå÷èâàëè âûñîêîå

êà÷åñòâî ðàáîòû â áåñïðåöåäåíòíî áîëüøîì äèàïàçîíå
ýíåðãèé îò íåñêîëüêèõ ÃýÂ äî ìàñøòàáà ÒýÂ.

Ïðè ïðîåêòíîé ñâåòèìîñòè íà LHC

(10 34 ñì	



2 ñ	1) êàæäûå 25 íñ áóäóò ïðîèñõîäèòü îêîëî

20 «ìÿãêèõ» âçàèìîäåéñòâèé, êîòîðûå âûçûâàþò íàëî-
æåíèå ñîáûòèé (pile-up) â ïðîñòðàíñòâå è âî âðåìåíè.
×òîáû ìèíèìèçèðîâàòü âëèÿíèå íàëîæåíèÿ ñîáûòèé
ïðè ðåãèñòðàöèè èíòåðåñíûõ îáúåêòîâ, íåîáõîäèìî ñî-
çäàâàòü êàëîðèìåòðû ñ âûñîêèì áûñòðîäåéñòâèåì (ìå-
íåå 50 íñ) è âûñîêîé ñòåïåíüþ ãðàíóëèðîâàííîñòè. Â
äîïîëíåíèå ê ýòîìó äëèòåëüíàÿ ðàáîòà äåòåêòîðîâ íà
óñêîðèòåëå ñ âûñîêîé ñâåòèìîñòüþ ïðåäïîëàãàåò èõ âû-
ñîêóþ ðàäèàöèîííóþ ñòîéêîñòü ê âîçäåéñòâèþ ïîòîêîâ
÷àñòèö áîëüøîé èíòåíñèâíîñòè. Ïîñëåäíåå îáñòîÿòåëü-
ñòâî ïîâëèÿëî íà âûáîð â êà÷åñòâå àêòèâíîé ñðåäû äëÿ
âñåõ êàëîðèìåòðîâ, ðàñïîëîæåííûõ â îáåèõ òîðöåâûõ
÷àñòÿõ äåòåêòîðà ATLAS, æèäêîãî àðãîíà; â öåíòðàëü-
íîé ÷àñòè äåòåêòîðà ýëåêòðîìàãíèòíûé êàëîðèìåòð ðà-
áîòàåò íà æèäêîì àðãîíå, à àäðîííûé — íà ñöèíòèëëÿ-
òîðàõ. Æèäêîàðãîííûå êàëîðèìåòðû äåòåêòîðà ATLAS
ðàçìåùåíû â òðåõ êðèîñòàòàõ — äâóõ òîðöåâûõ (ECC è
ECA) è îäíîì öåíòðàëüíîì (EM-barrrel) (ðèñ.1).
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The main purposes of calorimeters at the hadron collid-
ers [2] are accurate measurements of energy and position of
electrons and photons, measurements of energy and direc-
tion of hadronic jets, measurements of missing transverse
momentum in pp collisions, particle identification including
separation of electrons and photons from hadrons and jets,
and separation of � decays from jets, event selection at trig-
ger level.

Search for the Standard Model Higgs boson, in case its
mass happens to exceed 600 GeV, would preferably proceed
via two decay channels expected to be observable above
background:

• H ZZ ll� � ��, requiring very precise measurement of
missing transverse energy to reduce the potentially large
instrumental background;

• H WW l� � �� jet jet, which can only be detected above
background only if theW � jet jet invariant mass is accu-
rately reconstructed by calorimeters.

Very strict requirements on the parameters and charac-
teristics of calorimeters are posed by the properties of the
LHC collider: high luminosity and large center-of-mass en-
ergy (14 TeV) require good performance over an unprece-

dented energy range extending from a few GeV to the TeV
scale.

The LHC design luminosity (10 34 cm	



2 s	1) corre-

sponds to about 20 soft collisions happening every 25 ns,
giving rise to the so-called «event pile-up» in both space and
time. Detectors with fast response (< 50 ns) and fine granu-
larity are required to minimize the effects of pile-up on the
physics performance. In addition, long operation of detec-
tors at high-luminosity accelerators requires high radiation
resistance. The latter circumstance influenced the choice of
liquid argon as an active medium of the calorimeters placed
in both end-caps of the ATLAS detector; in the central part
of the detector, the electromagnetic calorimeter uses liquid
argon, while the hadronic one uses scintillators as an active
medium.

Liquid argon calorimeters of the ATLAS detector are
accommodated in three cryostats — two in the end-caps
(ECC and ECA) and one in the centre (EM-barrel) (Fig. 1).

It is expedient to present here the main characteristics
of the hadronic calorimeters, which were motivated by
Monte-Carlo calculations and used as the guiding lines for
construction:
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Öåëåñîîáðàçíî ïðåäñòàâèòü çäåñü îñíîâíûå õàðàê-
òåðèñòèêè àäðîííûõ êàëîðèìåòðîâ, êîòîðûå áûëè ìî-
òèâèðîâàíû ìîíòå-êàðëîâñêèìè ðàñ÷åòàìè, çàëîæåíû â
êîíñòðóêòîðñêèå ïðîðàáîòêè äåòåêòîðîâ è
ðåàëèçîâàíû:

1) îáëàñòü ïåðåêðûòèÿ ïî ïñåâäîáûñòðîòå | |� � 5
äîëæíà îáåñïå÷èòü ýôôåêòèâíîå ìå÷åíèå àäðîííûõ
ñòðóé â íàïðàâëåíèè âïåðåä, àññîöèèðóåìûõ ñ ðîæäå-
íèåì òÿæåëûõ áîçîíîâ Õèããñà; â ýòîì æå äèàïàçîíå òðå-
áóåòñÿ õîðîøåå ðàçðåøåíèå ïî íåäîñòàþùåìó ïîïåðå÷-
íîìó èìïóëüñó PT ;

2) ãðàíóëèðîâàííîñòü — â öåíòðàëüíîé îáëàñòè
ïñåâäîáûñòðîò (| | ,� � 2 5) óãëîâîé ðàçìåð � �( ) ( )� �� �

� �0 1 32, /	 ñàìîñòîÿòåëüíîé ÿ÷åéêè êàëîðèìåòðà âû-
áðàí â ÷åòûðå ðàçà ìåíüøå, ÷åì â îñòàëüíîé ÷àñòè; çàëî-
æåíà òàêæå ïðîäîëüíàÿ ñåãìåíòàöèÿ äåòåêòîðîâ äëÿ äî-
ñòèæåíèÿ ëó÷øåãî ðàçðåøåíèÿ ïî ýíåðãèè è ëó÷øåé
èäåíòèôèêàöèè ÷àñòèö;

3) ðàçðåøåíèå ïî ýíåðãèè äëÿ ñòðóé â îáëàñòè
| |� � 3 
( ) / % / %E E E� �50 3 è â îáëàñòè 3 5� �| |�


( ) / % / %E E E� �100 10 (Å èçìåðÿåòñÿ â åäèíèöàõ

ÃýÂ);
4) ëèíåéíîñòü ïî ýíåðãèè íå äîëæíà ïðåâûøàòü

2 % âïëîòü äî 4 ÒýÂ ïîïåðå÷íîé ýíåðãèè;
5) ïîëíàÿ òîëùèíà (âêëþ÷àÿ ýëåêòðîìàãíèòíûé

êàëîðèìåòð) äîëæíà áûòü äî 10 äëèí ÿäåðíîãî âçàèìî-
äåéñòâèÿ, ÷òîáû îáåñïå÷èòü íàèëó÷øåå ïîãëîùåíèå
ëèâíÿ è óìåíüøèòü ôîí â êàìåðàõ ìþîííîé ñèñòåìû;

21

1) pseudorapidity range | |� � 5 should provide effi-
cient tagging of forward jets associated to production of
heavy Higgs boson; good resolution on missing transverse
momentum PT is required in this range;

2) granularity — in the central pseudorapidity re-
gion (| | .� � 2 5) the angular size of an individual readout cell
of � �( ) ( ) . /� � 	� � �0 1 32 has been chosen to be four
times smaller than in the remaining part; a longitudinal seg-
mentation is also foreseen to achieve better energy resolu-
tion and particle identification;

3) resolution in jet energy is 
( )/ %/ %E E E� �50 3

in the region | |� � 3, and 
( ) / % / %E E E� �100 10 in the

region 3 5� �| |� (E is expressed in GeV);
4) energy linearity is required to be better than 2% for

transverse energy up to 4 TeV;
5) total thickness (including the electromagnetic

calorimeter) is required to be within 10 interaction lengths
to provide the best shower absorption and to reduce back-
ground in the chambers of the muon system;

6) speed of response — signal peaking time should be
below 40 ns to minimize total noise at high luminosity;

7) time resolution at the trigger level should be of the
order of a few nanoseconds.

The features listed above have been realized in the con-
structed detectors.

Numerous experimental investigations of the charac-
teristics of the constructed calorimeter module prototypes
have been performed at accelerators. They permitted one to
achieve substantial improvement of the initial design and fi-
nalize the conditions which meet the requirements imposed
by the physics processes at the LHC and the features of the
accelerator [3].

The main parameters of the liquid argon hadronic
calorimeter and its constructional features are briefly pre-
sented below [4].

The main design element of the calorimeter is a mod-
ule, which constitutes a repeated set of the basic structure —
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Ðèñ.1. Ïåðâàÿ ÷àñòü LAr end-cap-êàëîðèìåòðà âî âðåìÿ ñïóñêà
â øàõòó íà C-ñòîðîíå

Fig. 1. The first LAr end-cap arriving safely in the shaft on the
C-side



6) áûñòðîòà îòêëèêà — âðåìÿ íàðàñòàíèÿ ñèãíà-
ëà äîëæíî ñîñòàâëÿòü íå áîëåå 40 íñ, ÷òîáû ìèíèìèçè-
ðîâàòü øóìû ïðè áîëüøîé ñâåòèìîñòè;

7) âðåìåííîå ðàçðåøåíèå â òðèããåðå äîëæíî áûòü
ïîðÿäêà íåñêîëüêèõ íàíîñåêóíä.

Áëàãîäàðÿ ïðîâåäåííûì íà óñêîðèòåëÿõ ìíîãî÷è-
ñëåííûì ýêñïåðèìåíòàëüíûì èññëåäîâàíèÿì õàðàêòå-
ðèñòèê ïðîòîòèïîâ ðàçðàáàòûâàâøèõñÿ ìîäóëåé êàëî-
ðèìåòðîâ áûëè ñóùåñòâåííî óëó÷øåíû ïåðâîíà÷àëü-
íûå ñõåìû; ïàðàìåòðû äåòåêòîðà îòâå÷àþò
òðåáîâàíèÿì ôèçè÷åñêèõ ïðîöåññîâ íà LHC è
îñîáåííîñòÿì óñêîðèòåëÿ [3].

Ïðèâåäåì íåêîòîðûå õàðàêòåðèñòèêè àäðîííîãî
æèäêîàðãîííîãî êàëîðèìåòðà è åãî êîíñòðóêöèîííûå
îñîáåííîñòè [4]. Îñíîâíûì êîíñòðóêöèîííûì ýëåìåí-
òîì êàëîðèìåòðà ÿâëÿåòñÿ ìîäóëü, êîòîðûé ïðåäñòàâëÿ-
åò ñîáîé ïîâòîðÿþùèéñÿ íàáîð îñíîâíîé ñòðóêòóðû —
ïëîñêèé ìåäíûé ïîãëîòèòåëü â ôîðìå óñå÷åííîãî êëèíà
è ñèñòåìó ýëåêòðîäîâ â æèäêîì àðãîíå (ðèñ. 2). Ìîäóëè
ñîáèðàþòñÿ â êîëåñà: ïåðåäíåå — HEC1 (ñîñòàâëåíî èç
ïåðåäíèõ ìîäóëåé) è çàäíåå — HEC2 (ñîñòàâëåíî èç
çàäíèõ ìîäóëåé), êîòîðûå ñîñòàâëÿþò ïîëíûé
àäðîííûé êàëîðèìåòð — HEC. Äåòåêòîð ATLAS âêëþ-
÷àåò â ñåáÿ äâà òîðöåâûõ àäðîííûõ êàëîðèìåòðà.

Îáà êîëåñà èìåþò ôîðìó öèëèíäðîâ ñ âíåøíèì ðà-
äèóñîì 2,03 ì è âíóòðåííèì ðàäèóñîì 0,372 ì äëÿ ïåð-
âûõ 9 ïëàñòèí ÍÅÑ1 è 0,475 ì äëÿ îñòàëüíûõ 16 ïëà-
ñòèí ÍÅÑ1 è âñåõ 17 ïëàñòèí ÍÅÑ2. Îáà ÍÅÑ-êîëåñà â
êàæäîì èç äâóõ êðèîñòàòîâ ñîñòîÿò èç 32 ìîäóëåé.

Ìîäóëè ïåðåäíåãî êîëåñà ñäåëàíû èç ìåäíûõ ïëèò
òîëùèíîé 25 ìì, òîëùèíà âñåõ ïëèò çàäíåãî êîëåñà ñî-
ñòàâëÿåò 50 ìì. Ïåðåäíèå ïëèòû êàê ïåðåäíèõ, òàê è
çàäíèõ ìîäóëåé ñäåëàíû ïîëîâèííîé òîëùèíû ïî ñðàâ-
íåíèþ ñ òîëùèíîé îñòàëüíûõ ïëèò ìîäóëåé.

Ðàññòîÿíèå ìåæäó ëþáûìè äâóìÿ ñîñåäíèìè ìåä-
íûìè ïëèòàìè â ïåðåäíåì è çàäíåì ìîäóëÿõ ñîñòàâëÿåò
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a flat copper absorber of the shape of a truncated wedge and
a system of electrodes in liquid argon (Fig. 2). The modules
are assembled in wheels, named the front wheel — HEC1
(composed of front modules) and the rear wheel — HEC2
(composed of rear modules). The two wheels constitute the
full hadronic calorimeter — HEC.

The ATLAS detector involves two end-cap hadronic
calorimeters.

Both the wheels have a cylindrical shape with the exter-
nal radius of 2.03 m and inner radius of 0.372 m for the first
9 plates of HEC1 and 0.475 m for the remaining 16 plates of

HEC1 and all the 17 plates of HEC2. Both the HEC wheels
in each of the two cryostats consist of 32 identical modules.

The modules of the front wheel are made of 25-mm-
thick copper plates, while those of the rear wheel are made
of 50-mm-thick plates. The front plates of the front and rear
modules have a thickness which equals half the thickness of
the rest of plates.

The distance between any two subsequent copper
plates in the front and rear modules is 8.5 mm. The gaps be-
tween the plates are filled with the electrodes, which form
the so-called electrostatic transformers. Three electrodes
placed in the gap perform two functions: formation of an
electric field in the gap (all the three electrodes contribute)
and readout of the ionization signal (from the central
electrode only).

Each of the central electrodes contains 24 independent
readout pads; the signals from the pads are amplified and
summed. Application of GaAs preamplifiers working at
cryogenic temperature inside the cryostats provides the op-
timal signal/noise ratio for the calorimeter. From the readout
point of view, each of the front and rear wheels is divided
into two parts, which may be presented in the units of liquid
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Fig. 2. Main design element of the calorimeter

Ðèñ. 2. Îñíîâíîé êîíñòðóêöèîííûé ýëåìåíò êàëîðèìåòðà



8,5 ìì. Ïðîñòðàíñòâî ìåæäó ïëèòàìè çàïîëíåíî ýëåê-
òðîäàìè, îáðàçóþùèìè ò. í. ýëåêòðîñòàòè÷åñêèé òðàíñ-
ôîðìàòîð. Òðè ýëåêòðîäà, ïîìåùåííûå â çàçîð, âûïîë-
íÿþò äâå ôóíêöèè: ôîðìèðîâàíèå ýëåêòðè÷åñêîãî ïîëÿ
â çàçîðå, â ÷åì ó÷àñòâóþò âñå òðè ýëåêòðîäà, è
ñ÷èòûâàíèå èîíèçàöèîííîãî ñèãíàëà òîëüêî ñ
öåíòðàëüíîãî ýëåêòðîäà.

Êàæäûé öåíòðàëüíûé ýëåêòðîä ñîäåðæèò 24 íåçà-
âèñèìûõ ýëåìåíòà ñ÷èòûâàíèÿ, ñèãíàëû ñ êîòîðûõ óñè-
ëèâàþòñÿ è ñóììèðóþòñÿ. Èñïîëüçîâàíèå GaAs-ïðåä-
óñèëèòåëåé, ðàáîòàþùèõ ïðè êðèîãåííîé òåìïåðàòóðå
âíóòðè êðèîñòàòà, îáåñïå÷èâàåò îïòèìàëüíîå îòíîøå-
íèå ñèãíàë/øóì äëÿ êàëîðèìåòðà. Ñ òî÷êè çðåíèÿ ñ÷è-
òûâàíèÿ èíôîðìàöèè êàæäîå ïåðåäíåå è çàäíåå êîëåñî
ïîäåëåíî íà äâå ÷àñòè, ÷òî â åäèíèöàõ ÷èñëà çàçîðîâ ñ
æèäêèì àðãîíîì ìîæåò áûòü ïðåäñòàâëåíî äëÿ
ïåðåäíèõ êîëåñ 8 + 16, à äëÿ çàäíèõ êîëå — 8 + 8.

Âî âðåìÿ ïðîèçâîäñòâà (25 ñåðèéíûõ ìîäóëåé áûëè
ïðîèçâåäåíû â Äóáíå ñîòðóäíèêàìè ËÔ× è ËßÏ) êà-
æäûé ìîäóëü ïðîõîäèë èñïûòàíèÿ â êðèîñòàòå ñ æèä-
êèì àðãîíîì è êàæäûé âîñüìîé èç âñåõ ñîáðàííûõ ìî-
äóëåé èññëåäîâàëñÿ íà óñêîðèòåëå SPS â ÖÅÐÍ íà ïó÷-
êàõ ÷àñòèö — ïèîíîâ, ýëåêòðîíîâ è ìþîíîâ äî ýíåðãèé
300 ÃýÂ. Ïîëó÷åííûå ðåçóëüòàòû ïî ýíåðãåòè÷åñêîé êà-

ëèáðîâêå àäðîííîãî êàëîðèìåòðà ñ îäèíî÷íûìè ÷àñòè-
öàìè ïðèìåíÿëèñü ñ ïîìîùüþ ìîäåëèðîâàíèÿ ìåòîäîì
Ìîíòå-Êàðëî ïðè ðåøåíèè ïðîáëåìû îïðåäåëåíèÿ
ýíåðãåòè÷åñêîãî ðàçðåøåíèÿ äåòåêòîðà ATLAS äëÿ
ñòðóé ïðè ýíåðãèÿõ LHC. Áûëî ïîêàçàíî, ÷òî òðåáóåìûå
âåëè÷èíû ñòîõàñòè÷åñêîãî ÷ëåíà â 50 % è ïîñòîÿííîãî
÷ëåíà â 3 % â èçâåñòíîé ýìïèðè÷åñêîé ôîðìóëå äëÿ
ðàçðåøåíèÿ êàëîðèìåòðà ïî ýíåðãèè áóäóò äîñòèãíóòû
ïðè ðàáîòå íà êîëëàéäåðå.

Â ïåðâîé ïîëîâèíå 2006 ã. òðåòèé è ïîñëåäíèé
êðèîñòàò (ECA), ñîäåðæàùèé âíóòðè ñåáÿ òðè êàëîðè-
ìåòðà, áûë ïåðåìåùåí èç ñáîðî÷íîãî ïàâèëüîíà ê øàõ-
òå ATLAS è â ñîîòâåòñòâèè ñ ãðàôèêîì çàíÿë ñâîå ìåñòî
â ñîñòàâå äåòåêòîðà ATLAS íà ïó÷êàõ LHC, ãäå óæå
íàõîäèëèñü ðàíåå îñíàùåííûå êàëîðèìåòðàìè êðèî-
ñòàòû.
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argon gaps as 8 + 16 for the front wheels and 8 + 8 for the
rear wheels.

During the production (25 serial modules were pro-
duced in Dubna by LPP and DLNP staff), each module
passed cold tests in the cryostat filled with liquid argon, and
every eighth assembled module was investigated at the
CERN SPS secondary beams — with pions, electrons and
muons of energies up to 300 GeV. The obtained experimen-
tal results for energy calibration of the hadronic calorimeter
with single particles were applied for Monte-Carlo simula-
tion aiming to calculate jet energy resolution of the ATLAS
detector at the LHC energy. It has been demonstrated that
the required values of 50% for the stochastic term and 3%
for the constant term in the empirical formula for
calorimeter energy resolution can be reached.

During the first six months of 2006, the third and the
last cryostat (ECA), accommodating three calorimeters,
were transferred from the assembly hall to the ATLAS pit
and according to the schedule it was lowered down to its
place in the ATLAS detector at the LHC beams, where the
two cryostats equipped with calorimeters were already
situated.
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Ìîäåëü ñïèí-ýõî-ñïåêòðîìåòðà íåéòðîíîâ
äëÿ èññëåäîâàíèé íàíîñòðóêòóð

Íåéòðîííàÿ ñïèí-ýõî (ÍÑÝ) ñïåêòðîìåòðèÿ ÿâëÿåò-
ñÿ îñîáûì ìåòîäîì èññëåäîâàíèé. Îñîáåííîñòü ìåòîäà
ñîñòîèò â òîì, ÷òî ñ ïîìîùüþ ïîëÿðèçîâàííûõ íåéòðî-
íîâ èçìåðÿåòñÿ ôóðüå-ïðåîáðàçîâàíèå ðàñïðåäåëåíèÿ
íåéòðîíîâ ïî ïåðåäàííîìó âîëíîâîìó âåêòîðó Q. Ïðè
ýòîì èçìåíåíèå âîëíîâîãî âåêòîðà íåéòðîíà ïðè åãî
ðàññåÿíèè íà èññëåäóåìîì îáðàçöå îïðåäåëÿåòñÿ èçìå-
íåíèåì ðàçíîñòè ôàç � �� -êîìïîíåíò âîëíîâîé ôóíê-
öèè íåéòðîíà-ñïèíîðà â ìàãíèòíîì ïîëå. Â äàííîì ìå-
òîäå íà÷àëüíîå è êîíå÷íîå çíà÷åíèÿ âîëíîâîãî âåêòîðà
íå ôèêñèðóþòñÿ. Ýòî îïðåäåëÿåò áîëüøîé ôàçîâûé îáú-
åì íåéòðîííîãî ïó÷êà è, êàê ñëåäñòâèå, âûñîêóþ ñâåòî-
ñèëó ìåòîäà.

Ìåòîä áûë ïðåäëîæåí âåíãåðñêèì ôèçèêîì Ô. Ìå-
çåè â 1972 ã. [1] è ïðåäíàçíà÷àëñÿ äëÿ ïðîâåäåíèÿ èññëå-
äîâàíèé íèçêî÷àñòîòíîé ÷àñòè ñïåêòðà êîëåáàíèé â

òâåðäîì òåëå. Â íàñòîÿùåå âðåìÿ äàííûé ìåòîä ïðèìå-
íÿåòñÿ òàêæå äëÿ èññëåäîâàíèé íåîäíîðîäíîãî ñîñòîÿ-
íèÿ âåùåñòâà. ÍÑÝ-ñïåêòðîìåòð âûïîëíÿåòñÿ â âèäå
êîìïåíñàòîðà ðàçíîñòè ôàç, ÷òî èñêëþ÷àåò çàòóõàíèå
ñèãíàëà çà ñ÷åò äèñïåðñèè ðàçíîñòè ôàç. Îñíîâíûì ýëå-
ìåíòîì ñïåêòðîìåòðà ÿâëÿåòñÿ ñïèí-ïðåöåññîð, â êîòî-
ðîì íåéòðîí íàáèðàåò ðàçíîñòü ôàç ��. Äëÿ óâåëè÷åíèÿ
÷óâñòâèòåëüíîñòè ê èçìåíåíèþ âîëíîâîãî âåêòîðà ñòðå-
ìÿòñÿ óâåëè÷èòü ïðîèçâîäíóþ ðàçíîñòè ôàç ïî âîëíî-
âîìó âåêòîðó � �� d dK( )/� . Ýòî ñîîòâåòñòâóåò, â çàâè-
ñèìîñòè îò òèïà ñïèí-ïðåöåññîðà, èëè ðîñòó íàïðÿæåí-
íîñòè ïîñòîÿííîãî ìàãíèòíîãî ïîëÿ (åå âåëè÷èíà
äîñòèãàåò 2 êÝ), èëè óâåëè÷åíèþ ÷àñòîòû ïåðåìåííîãî
ìàãíèòíîãî ïîëÿ (åå âåëè÷èíà äîñòèãàåò 6 ÌÃö), à òàê-
æå óâåëè÷åíèþ ðàçìåðîâ ôàçî÷óâñòâèòåëüíîé ÷àñòè
ñïåêòðîìåòðà (åå âåëè÷èíà äîñòèãàåò 10 ì). Ñïåêòðî-
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V. L. Aksenov, Yu. V. Nikitenko, A. A. Osipov

Model of the Spin Echo Neutron Spectrometer
for Investigation of Nanostructures

Neutron spin echo (NSE) spectrometry is a special
method of investigations. A peculiarity of the method is that
Fourier transformation of the neutron distribution on the
transferred wave vector Q is measured with the help of po-
larized neutrons. Simultaneously, change of the neutron
wave vector at its scattering on the sample under study is de-
termined by change of the phase difference of the � �� com-
ponents of wave function of the neutron spinor in the mag-
netic field. In the given method the initial and final values of
the wave vector are not fixed. This determines a large phase
volume of the neutron beam and, as a consequence, a high
luminosity of the method. The method was proposed by a
Hungarian physicist F. Mezei in 1972 [1] and was intended
for carrying out the investigations of low-frequency part of
the oscillation spectrum in a solid. At present the given

method is also applied to investigate the inhomogeneous
state of matter. The NSE spectrometer is performed as a
compensator of the phase difference, which eliminates the
signal attenuation owing to dispersion of the phase differ-
ence. The main element of the spectrometer is a spin preces-
sor, in which a neutron gains the �� phase difference. In or-
der to increase sensitivity to the wave vector change, we aim
at the increase of derivative of the phase difference on the
wave vector � �� d dK( )/� . This corresponds, depending
on the type of spin precessor, either to the increase in
strength of the constant magnetic field (its value amounts to
2 kOe) or to the increase in frequency of the alternating
magnetic field (its value amounts to 6 MHz), and also to the
increased size of the phase-sensitive part of the spectrome-
ter (its value amounts to 10 m). Therefore, the spectrometer
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ìåòð ïîýòîìó èìååò çíà÷èòåëüíûå ðàçìåðû è îáëàäàåò
áîëüøîé ýíåðãîåìêîñòüþ, à ìèíèìàëüíàÿ ãðàíèöà ÷à-
ñòîòíîãî äèàïàçîíà èçìåðåíèé äëÿ ëó÷øèõ ñïåêòðîìå-
òðîâ äîñòèãàåò 10 ÌÃö.

Ïðèíöèïèàëüíî íîâûé òèï íàíî-ñïèí-ïðåöåññîðà
(ÍÑÏ) ïðåäëîæåí ÿïîíñêèìè ó÷åíûìè [2]. ÍÑÏ ïðåä-
ñòàâëÿåò ñîáîé òðåõñëîéíóþ íàíîñòðóêòóðó, â êîòîðîé
ïåðâûé ñëîé ìàãíèòíûé, à òðåòèé ÿâëÿåòñÿ ïåðèîäè÷å-
ñêîé ñòðóêòóðîé, îòðàæàþùåé íåéòðîíû ïðè îïðåäå-
ëåííîì çíà÷åíèè âîëíîâîãî âåêòîðà. Íåéòðîíû ñ «+»- è
«–»-ïðîåêöèåé ñïèíà áëàãîäàðÿ ìàãíèòíîìó ñëîþ îòðà-
æàþòñÿ ñ ðàçëè÷íîé ôàçîé, îáðàçóÿ íåîáõîäèìóþ ðàç-
íîñòü ôàç. Íàíîñòðóêòóðà èìååò ðàçìåðû 1 ìêì�5 ñì
�10 ñì è ïîìåùàåòñÿ â íåáîëüøîå ìàãíèòíîå ïîëå
100 Ý, à ìàãíèòíàÿ èíäóêöèÿ â ìàãíèòíîì ñëîå äîñòèãà-
åò âåëè÷èíû 12,2 Òë. Ãëàâíûìè äîñòîèíñòâàìè ÍÑÏ
ÿâëÿþòñÿ âñå æå íå åãî íåáîëüøèå ðàçìåðû è íåáîëü-
øàÿ ïîòðåáëÿåìàÿ ìîùíîñòü. Ïðèíöèïèàëüíàÿ íîâèçíà
ñîñòîèò â åãî «ðàáîòå» ñ ïåðïåíäèêóëÿðíîé ê ñòðóêòó-
ðå êîìïîíåíòîé âîëíîâîãî âåêòîðà, ñîñòàâëÿþùåé
10 103 2� �

 ��1 (äëÿ òåïëîâîãî íåéòðîíà ñ � �1 8, �

âîëíîâîé âåêòîð ðàâåí 3,5 ��1 ). Â ðåçóëüòàòå, áëàãî-
äàðÿ êâàäðàòè÷íîé çàâèñèìîñòè � ~ /1 2K , ïðîèçâîäíàÿ

� çíà÷èòåëüíî âîçðàñòàåò. Äàííûé ÍÑÏ ðàçðàáàòûâàåò-
ñÿ äëÿ íåéòðîííûõ èñòî÷íèêîâ íåïðåðûâíîãî äåéñòâèÿ.

Äðóãîé òèï ÍÑÏ ïðåäëîæåí â ËÍÔ ÎÈßÈ [3]. Â
ýòîé òðåõñëîéíîé ñòðóêòóðå òðåòèé ñëîé âûïîëíåí
ñïëîøíûì è îò íåãî ðåàëèçóåòñÿ ïîëíîå îòðàæåíèå íåé-
òðîíîâ. Â ðåçóëüòàòå â ñðåäíåì ñëîå ñòðóêòóðû ñîçäàåò-
ñÿ ðåæèì óñèëåííûõ ñòîÿ÷èõ âîëí, õàðàêòåðèçóþùèéñÿ
äëÿ ðÿäà ðåçîíàíñíûõ çíà÷åíèé âîëíîâîãî âåêòîðà ïî-
âûøåííîé êðóòèçíîé �. Äàííûé ÍÑÏ ðàáîòàåò â äîñòà-
òî÷íî áîëüøîì äèàïàçîíå äëèí âîëí íåéòðîíîâ è ðàçðà-
áàòûâàåòñÿ äëÿ èìïóëüñíîãî èñòî÷íèêà íåéòðîíîâ, êà-
êèì ÿâëÿåòñÿ, íàïðèìåð, ÈÁÐ-2. Ïðè ýòîì ãðàíè÷íîå
çíà÷åíèå ÷àñòîòíîãî äèàïàçîíà äîñòèãàåò f min �1 êÃö,
÷òî íà òðè-÷åòûðå ïîðÿäêà ìåíüøå, ÷åì â ñëó÷àå ÍÑÝ-
ñïåêòðîìåòðà ñ ìàêðîñêîïè÷åñêèìè ñïèí-ïðåöåññîðà-
ìè (ÌÑÏ, MSP).

Â ðàáîòå [4] ñîîáùàåòñÿ î ïåðâûõ ðåçóëüòàòàõ èñ-
ñëåäîâàíèé ÍÑÏ, âûïîëíåííîãî èç íàíîñòðóêòóðû
Fe(150 �)/Si(1200 �)/Cu(1500 �), íàíåñåííîé íà ïîä-
ëîæêó èç ñòåêëà. Èçìåðåíèÿ âûïîëíåíû íà ðåôëåêòîìå-
òðå ÐÅÔËÅÊÑ, ðàñïîëîæåííîì íà ïó÷êå ¹ 9 ðåàêòîðà
ÈÁÐ-2. Èç òðåõ äîñòàòî÷íî óçêèõ ðåçîíàíñîâ â äàííîé
ñòðóêòóðå óäàëîñü ðàçðåøèòü äâà. Äëÿ íèõ ïîëó÷åíû
çíà÷åíèÿ êðóòèçíû 50	/� è 100	/�, ÷òî ñîîòâåòñòâóåò
çíà÷åíèÿì f min , ðàâíûì 10 è 5 êÃö.
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has considerable dimensions and large power intensity, and
the minimal limit of the frequency range of measurements
for best spectrometers amounts to 10 MHz.

A fundamentally new type of nano spin precessor
(NSP) has been proposed by Japanese scientists [2]. NSP is
a three-layered nanostructure, in which the first layer is
magnetic and the third one is a nanostructure reflecting neu-
trons at a certain value of the wave vector. The neutrons
with «+» and «–» spin projection owing to the magnetic lay-
er are reflected with various phase, forming the necessary
phase difference. The nanostructure has dimensions
1 �m�5 cm�10 cm and is placed into the small magnetic
field of 100 Îå, and the magnetic induction in the magnetic
layer amounts to 12.2 Ò. The essence of NSP is not, how-
ever, in its small dimensions and small power consumption,
though these are also its advantages. The essence is in its
«work» with the wave vector component, which is perpen-
dicular to the structure, and is 10 103 2� �

 ��1 (for a
thermal neutron with � �1 8. � the wave vector equals

3.5 ��1 ). As a result, the derivative of � increases signifi-

cantly due to the quadratic dependence � ~ /1 2K . The pre-

sent NSP is developed for steady-state neutron sources.

Another type of NSP has been proposed at FLNP,
JINR [3]. In this three-layered structure the third layer is
made continuous and a total reflection of neutrons is real-
ized from it. As a result, in the intermediate layer of the
structure the mode of enhanced coincident waves is created,
which is characterized by the increased magnitude of � for a
number of resonance values of the wave vector. The present
NSP operates in a rather wide range of neutron wavelengths
and is developed for a pulsed neutron source, such as, for
example, the IBR-2. Simultaneously, the boundary value of
frequency range amounts to f min �1 kHz, which is by the
order of three-fourths less than in case of the NSE spectrom-
eter with macroscopic spin precessors (MSP).

In [4] it is reported on the first results of in-
vestigating the NSP made of the nanostructure
Fe(150 �)/Si(1200 �)/Cu(1500 �) applied to the glass sub-
strate. The measurements are carried out on the reflectome-
ter REFLEX located on beam 9 of the IBR-2 reactor. In the
given structure we managed to resolve two out of three
rather narrow resonances. For them the values of steepness
50	/� and 100	/� have been obtained, which correspond
to the values of f min equal to 10 and 5 kHz.
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Â íàñòîÿùåå âðåìÿ ïðîâåäåíû ïåðâûå èññëåäîâà-
íèÿ äâóõ ìîäåëåé ñïèí-ýõî-ñïåêòðîìåòðîâ (ðèñ. 1).
Ïåðâàÿ ìîäåëü ïðåäñòàâëÿåò ñîáîé êëàññè÷åñêóþ ñõåìó
ñ ÌÑÏ, êîòîðûìè ÿâëÿþòñÿ îáëàñòè ñ ìàãíèòíûì ïî-
ëåì. Â ýòîì ÍÑÝ-ñïåêòðîìåòðå â ðàçíîñòè ôàç êîäèðó-
åòñÿ ïåðåäàííûé ìîìåíò â íàïðàâëåíèè âäîëü ïó÷êà
íåéòðîíîâ. Ïó÷îê ïîëÿðèçîâàííûõ íåéòðîíîâ èç ïîëÿ-
ðèçàòîðà Ð ïðîõîäèò ïîñëåäîâàòåëüíî äèàôðàãìó D1 ñå-
÷åíèåì 0,16�8,0 ñì, ñïèí-ôëèïïåð FL1, ðîòàòîð ïîëÿ-
ðèçàöèè RS1 íà óãîë 	/2, îáëàñòü ìàãíèòíîãî ïîëÿ
(MSP1), ñïèí-ôëèïïåð FL2 â öåíòðå ìåæäó ðîòàòîðàìè
ïîëÿðèçàöèè RS1 è RS2 (èññëåäóåìûé îáðàçåö ïîìåùà-
åòñÿ âáëèçè ñïèí-ôëèïïåðà), âòîðóþ îáëàñòü ìàãíèòíî-
ãî ïîëÿ (MSP2), âòîðîé ðîòàòîð RS2, àíàëèçàòîð ïîëÿ-
ðèçàöèè ÀP, äèàôðàãìó D2 è ðåãèñòðèðóåòñÿ äåòåêòî-
ðîì DET. Ïîëÿðèçàòîð íåéòðîíîâ âûïîëíåí â âèäå
ïàðû ïàðàëëåëüíûõ çåðêàë ñ ïîêðûòèåì Fe-Co/Ti-Gd. Â
ïîëÿðèçàòîðå äëÿ óâåëè÷åíèÿ ïîëÿðèçàöèîííîé ýôôåê-
òèâíîñòè ðåàëèçóåòñÿ äâóêðàòíîå îòðàæåíèå íåéòðî-
íîâ. Â ñïèí-ôëèïïåðàõ Êîðíååâà FL1 è FL2 íåéòðîíû
ïðîõîäÿò ÷åðåç òî÷êó íóëåâîãî çíà÷åíèÿ íàïðÿæåííîñòè
ìàãíèòíîãî ïîëÿ, â êîòîðîé íàïðàâëåíèå ìàãíèòíîãî

ïîëÿ ðåâåðñèðóåòñÿ. Ðîòàòîðû ïîëÿðèçàöèè RS1 è RS2
ïðåäñòàâëÿþò ñîáîé òîêîâûå ôîëüãè, ïîìåùåííûå â
ìàãíèòíîì ïîëå ïîñòîÿííîãî ìàãíèòà, ðàññòîÿíèå ìå-
æäó ðîòàòîðàìè ñîñòàâëÿåò 280 ñì. Íàïðÿæåííîñòü ìàã-
íèòíîãî ïîëÿ ïîñòîÿííîãî ìàãíèòà ðàâíà íàïðÿæåííî-
ñòè ìàãíèòíîãî ïîëÿ òîêîâîé ôîëüãè, à âåêòîðû íàïðÿ-
æåííîñòè ìàãíèòíûõ ïîëåé ìàãíèòà è òîêîâîé ôîëüãè
âçàèìíî ïåðïåíäèêóëÿðíû. Ìàêñèìàëüíîå çíà÷åíèå
íàïðÿæåííîñòè ìàãíèòíîãî ïîëÿ òîêîâîé ôîëüãè ñîñòà-
âëÿåò 20 Ý. Ìàãíèòíîå ïîëå â ÌÑÏ ñîçäàâàëîñü ýëåê-
òðîìàãíèòîì ñ ñå÷åíèåì ïîëþñîâ 40�40 ñì è ðàññòîÿ-
íèåì ìåæäó ïîëþñàìè 14,5 ñì. Àíàëèçàòîð ïîëÿðèçà-
öèè AP ïðåäñòàâëÿåò ñîáîé ñóïåðçåðêàëî ñ
îòðàæàþùåé ïëîñêîñòüþ ðàçìåðîì 8�80 ñì. Äåòåêòî-
ðîì íåéòðîíîâ ñëóæèë ñ÷åò÷èê ÑÍÌ-31; äèàôðàãìà D2
ïåðåä äåòåêòîðîì èìåëà ïëîùàäü ïîïåðå÷íîãî ñå÷åíèÿ
1�12 ìì.

Êàê óæå îòìå÷àëîñü, ñïèí-ýõî-ñïåêòðîìåòð ðåàëè-
çóåòñÿ ïî ñõåìå êîìïåíñàòîðà ðàçíîñòè ôàç. Äëÿ êëàññè-
÷åñêîãî ÍÑÝ ýòî ñîîòâåòñòâóåò êîìïåíñàöèè (çàíóëå-
íèþ) âåêòîðà ìàãíèòíîãî ïîëÿ íà âñåé ñîâîêóïíîñòè
òðàåêòîðèé ïó÷êà íåéòðîíîâ îò îäíîãî ðîòàòîðà ïîëÿ-
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At present, first investigations of two models of the
spin echo spectrometers have been carried out (Fig. 1). The
first model is a classical scheme with MSP, which are the re-
gions with magnetic field. In this NSE spectrometer in the
phase difference the transferred wave vector is coded in the
direction along the neutron beam. The beam of polarized
neutrons from the polarizer P passes in sequence the di-
aphragm D1 with the cross section area 0.16�8.0 cm, the
spin flipper FL1, the polarization rotator RS1 for the angle
	/2, the region of magnetic field (MSP1), the spin flipper
FL2 in the centre between the polarization rotators RS1 and
RS2 (the sample under investigation is placed near the spin
flipper), the second region of the magnetic field (MSP2), the
second rotator RS2, the polarization analyzer ÀP, the di-
aphragm D2 and is registered by the detector DET. The neu-
tron polarizer is made as a pair of parallel mirrors with the
Fe–Co/Ti–Gd coating. In the polarizer the twofold neutron
reflection is implemented to increase polarization efficien-
cy. In the Korneev spin flippers FL1 and FL2, neutrons pass
through the point of zero value of the magnetic field intensi-
ty, in which the direction of magnetic field is reversed. The
polarization rotators RS1 and RS2 are current foils placed
into the magnetic field of constant magnet, the distance be-

tween the rotators is 280 cm. The magnetic field intensity of
constant magnet equals the magnetic field intensity of cur-
rent foil, and the vectors of the magnetic field intensities of
the magnet and current foil are mutually perpendicular. The
maximal value of the magnetic field intensity of the current
foil is 20 Oe. The magnetic field in MSP has been created by
an electromagnet with the size of the poles 40�40 cm and
the distance between the poles of 14.5 cm. The polarization
analyzer AP is a supermirror with the size of the reflective
plane 8�80 cm. The counter ÑNM-31 has served as a neu-
tron detector; the diaphragm D2 in front of the detector has
had the cross section area of 1 �12 mm.

As has already been mentioned, the spin echo spec-
trometer is realized according to the scheme of the phase
difference compensator. For the classical NSE this corre-
sponds to a compensation (nulling) of the magnetic field
vector on all the aggregate of neutron beam paths from the
first polarization rotator to the second one. Figure 2 illus-
trates two dependences of the normalized polarization effi-
ciency of the spectrometer on the neutron wavelength at two
aggregates of field values in two shoulders of the spectrom-
eter before a sample and behind it. The first aggregate is
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Ðèñ. 1. Ñõåìà íàíî-ñïèí-ýõî-ñïåêòðîìåòðà
íåéòðîíîâ

Fig. 1. Scheme of nano spin echo spectrometer
of neutrons



ðèçàöèè äî âòîðîãî. Íà ðèñ. 2 ïðèâåäåíû äâå çàâèñèìî-
ñòè íîðìèðîâàííîé ïîëÿðèçàöèîííîé ýôôåêòèâíîñòè
ñïåêòðîìåòðà îò äëèíû âîëíû íåéòðîíîâ ïðè äâóõ ñîâî-
êóïíîñòÿõ çíà÷åíèé ïîëÿ â äâóõ ïëå÷àõ ñïåêòðîìåòðà äî
îáðàçöà è ïîñëå íåãî. Ïåðâàÿ ñîâîêóïíîñòü ðàâíà
H1 20� è H 2 30� Ý, âòîðàÿ H1 20� è H 2 20 2� , Ý.
Âèäíî, ÷òî ìåíüøåìó çíà÷åíèþ ðàçíîñòè
�H H H� �2 1 ñîîòâåòñòâóåò ìåíüøåå çíà÷åíèå ÷àñòî-
òû îñöèëëÿöèé. Ýòî îòðàæàåò ðåàëèçàöèþ ñõåìû êîì-
ïåíñàöèè. Äîñòèãíóòî óìåíüøåíèå ÷àñòîòû îñöèëëÿ-
öèé â 30 ðàç, ÷òî ïðèâîäèò ê ñîîòâåòñòâóþùåìó

óìåíüøåíèþ ñðåäíåêâàäðàòè÷íîãî îòêëîíåíèÿ äåé-
ñòâóþùåãî íà íåéòðîíû ìàãíèòíîãî ïîëÿ.

Âî âòîðîé ìîäåëè ÍÑÝ-ñïåêòðîìåòðà â êëàññè÷å-
ñêóþ ñõåìó äîáàâëåíû ÍÑÏ. Â ýòîì ÍÑÝ-ñïåêòðîìåòðå
â ðàçíîñòè ôàç êîäèðóåòñÿ ïåðåäàííûé ìîìåíò â íàïðà-
âëåíèÿõ êàê âäîëü, òàê è ïîïåðåê íàïðàâëåíèÿ íåéòðîí-
íîãî ïó÷êà. Â íàñòîÿùåå âðåìÿ èññëåäîâàíèÿ ÍÑÝ-
ñïåêòðîìåòðà ñ ÍÑÏ òîëüêî íà÷àòû. Íà ðèñ. 3 ïðèâåäå-
íà çàâèñèìîñòü íîðìèðîâàííîé ïîëÿðèçàöèîííîé ýô-
ôåêòèâíîñòè ñïåêòðîìåòðà îò äëèíû âîëíû íåéòðîíîâ
äëÿ ÍÑÝ-ñïåêòðîìåòðà ñ ÍÑÏ. Èç-çà ðàçëè÷èÿ óãëîâ
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equal to H1 20� Oe and H 2 30� Oe, the second one to
H1 20� Oe and H 2 20 2� . Oe. It can be seen that the small-
er value of the oscillation frequency corresponds to that of
the difference �H H H� �2 1. This reflects realization of
the compensation scheme. Decrease in the oscillation fre-
quency by a factor of 30 has been achieved, which leads to
the corresponding diminution of mean square deviation in-
fluencing the neutrons of the magnetic field.

In the second model of the NSE spectrometer the NSPs
are introduced into the classical scheme (Fig. 1, noted by in-
clined lines). In this NSE spectrometer in the phase differ-
ence the transferred wave vector is coded in the direction
both along and across the neutron beam. Currently, investi-
gations of the NSE spectrometer with NSP are just started.
Figure 3 illustrates dependence of the normalized polariza-
tion efficiency of the spectrometer on the neutron wave-
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Ðèñ. 2. Çàâèñèìîñòü íîðìèðîâàííîé ïîëÿðèçàöèîííîé ýôôåêòèâíîñòè ñïèí-ýõî-ñïåêòðîìåòðà ñ ÌÑÏ ïðè ðàçëè÷íûõ çíà÷åíèÿõ
ìàãíèòíûõ ïîëåé â ïëå÷àõ ñïåêòðîìåòðà H1 è H2: à) H1 20� , H2 30� Ý; á) H1 20� , H2 20 2� , Ý

Fig. 2. Dependence of the normalized polarization efficiency of the spin echo spectrometer with MSP at different values of magnetic fields
in the spectrometer shoulders H1 and H2: a) H1 20� , H2 30� Oe; b) H1 20� , H2 20 2� . Oe



ñêîëüæåíèÿ ïó÷êà íåéòðîíîâ íà äâóõ ÍÑÏ íàáëþäàåòñÿ
ñëîæíàÿ äëèííîâîëíîâàÿ çàâèñèìîñòü (çàøòðèõîâàí-
íûå êðóæêè). Òåì íå ìåíåå ýêñïåðèìåíòàëüíàÿ çàâèñè-
ìîñòü íåïëîõî îïèñûâàåòñÿ ðàñ÷åòíîé êðèâîé (ñïëîø-
íàÿ ëèíèÿ).

Â 2006 ã. ïðåäïîëàãàåòñÿ ïðîäîëæèòü èññëåäîâàíèÿ
ÍÑÝ-ñïåêòðîìåòðà ïðè ðàçëè÷íîé ñòåïåíè êîìïåíñà-
öèè ìàãíèòíîãî ïîëÿ è ðàçëè÷íûõ çíà÷åíèÿõ óãëà ñêîëü-
æåíèÿ íåéòðîíîâ, à òàêæå ïðîâåñòè ïðîáíûå èññëåäîâà-
íèÿ ñïåêòðà êîëåáàíèé ïîâåðõíîñòíîãî ñëîÿ íåéòðîí-
íîãî çåðêàëà ïðè âîçáóæäåíèè â íåì óëüòðàçâóêîâîé
âîëíû ñ ÷àñòîòîé â íåñêîëüêî ìåãàãåðö. Â äàëüíåéøèõ
ïëàíàõ òàêæå ñîçäàíèå íàíîñòðóêòóðû, êîòîðàÿ ïðåä-
ñòàâëÿëà áû ñîáîé ñïèí-ýõî-ñïåêòðîìåòð è èññëåäóå-
ìûé îáúåêò îäíîâðåìåííî. Î âîçìîæíîñòè ñîçäàíèÿ òà-
êîé íàíîñòðóêòóðû áûëî îòìå÷åíî åùå â ðàáîòå [3].

Òàêèì îáðàçîì, ïåðâûå èññëåäîâàíèÿ ïîäòâåðäèëè
íàøè ïðåäñòàâëåíèÿ êàê î âîçìîæíîñòè ðåàëèçàöèè

ñïèí-ýõî-ñïåêòðîìåòðèè íà èìïóëüñíîì èñòî÷íèêå íåé-
òðîíîâ, òàê è î âîçìîæíîñòè ïðèìåíåíèÿ íàíîñòðóêòóð
äëÿ ñîçäàíèÿ îñíîâíûõ ýëåìåíòîâ ñïèí-ýõî-òåõíèêè. À
ýòî, êàê ìû íàäååìñÿ, ïîçâîëèò â áëèæàéøåì áóäóùåì
ïðîâîäèòü àêòóàëüíûå èññëåäîâàíèÿ íèçêî÷àñòîòíîé
äèíàìèêè òàêèõ íàíîñòðóêòóð, êàê áèîëîãè÷åñêèå îáú-
åêòû, ìàêðîìîëåêóëû, ïîëèìåðíûå öåïè è ò. ï.

Ðàáîòà âûïîëíÿëàñü ïðè ïîääåðæêå ÐÔÔÈ è
INTAS.
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length for the NSE spectrometer with NSP. Due to the dif-
ference of glancing angles of the neutron beam on two
NSPs, a complicated long-wave dependence is observed
(full circles). Nevertheless, the experimental dependence is
described quite well by the calculation (solid line).

In 2006 it is proposed to continue investigations of the
NSE spectrometer at various compensation degrees of the
magnetic field and the neutron glancing angle and also to
carry out a pilot study of the oscillation spectrum of the sur-
face layer of the neutron mirror at the excitation in it of an
ultrasonic wave with a frequency of several megahertz. Fur-
ther plans also include the creation of a nanostructure that
would be a spin echo spectrometer and the studied object si-

multaneously. A possibility to create such a nanostructure
has been mentioned already in [3].

Thus, the first investigations have confirmed our ideas
on the possibility of implementation of the spin echo spec-
trometry at a pulsed neutron source and also on the possibil-
ity of application of nanostructures to create main elements
of the spin echo equipment. And this, we hope, will allow
one in the nearest future to conduct investigations of current
importance into low-frequency dynamics of such nanos-
tructures as biological objects, macromolecules, polymer
chains, etc.
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Fig. 3. Dependence of the polarization efficiency of the spin echo spectrometer with NSP at the glancing angles �1 000263� . mrad and
�2 000324� . mrad: the points — experimental data, the solid line — calculation

Ðèñ. 3. Çàâèñèìîñòü ïîëÿðèçàöèîííîé ýôôåêòèâíîñòè ñïèí-ýõî-ñïåêòðîìåòðà ñ ÍÑÏ ïðè óãëàõ ñêîëüæåíèÿ �1 000263� , è
�2 000324� , ìðàä: òî÷êè — ýêñïåðèìåíòàëüíûå äàííûå, ñïëîøíàÿ ëèíèÿ — ðàñ÷åò
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Ì. Â. Àëòàéñêèé1, Â. Í. Ãîðáà÷åâ2

Ñåò÷àòêà ãëàçà êàê êâàíòîâûé ïðîöåññîð
1Ëàáîðàòîðèÿ ðàäèàöèîííîé áèîëîãèè ÎÈßÈ
2Ëàáîðàòîðèÿ êâàíòîâîé èíôîðìàöèè è âû÷èñëåíèé Ñàíêò-Ïåòåðáóðãñêîãî óíèâåðñèòåòà

àýðîêîñìè÷åñêîãî ïðèáîðîñòðîåíèÿ

Âîñïðèÿòèå åäèíè÷íûõ ôîòîíîâ ñåò÷àòêîé ãëàçà
ÿâëÿåòñÿ îäíèì èç óäèâèòåëüíûõ ýôôåêòîâ ôîòîáèîëî-
ãèè. Ñîçäàíèå èñêóññòâåííûõ óñòðîéñòâ ñ ïîäîáíîé
÷óâñòâèòåëüíîñòüþ òðåáóåò ðåøåíèÿ çàäà÷, ñâÿçàííûõ ñ
ðåãèñòðàöèåé ñëàáîãî ñèãíàëà, â ÷àñòíîñòè âûäåëåíèÿ
ñèãíàëà íà óðîâíå øóìîâ. Ïðè ðåàëèçàöèè ýòèõ çàäà÷
íåîáõîäèìû áîëüøèå çàòðàòû íà äîðîãîñòîÿùèå ïðèåì-
íèêè èçëó÷åíèÿ, îõëàæäåíèå, ñòàáèëèçàöèþ âñåõ òåõíè-
÷åñêèõ ïàðàìåòðîâ. Îäíàêî òàêîå óñòðîéñòâî, êàê ÷åëî-
âå÷åñêèé ãëàç, ðàáîòàåò áåç âñÿêîãî îõëàæäåíèÿ è ïðå-
êðàñíî ñïðàâëÿåòñÿ ñî âñåìè òðóäíîñòÿìè ðåãèñòðàöèè
ñëàáûõ ñèãíàëîâ; îí îñóùåñòâëÿåò îáðàáîòêó
çðèòåëüíîé èíôîðìàöèè è ïåðåäàåò åå äàëåå â
çðèòåëüíóþ çîíó êîðû ãîëîâíîãî ìîçãà.

Ïðèíèìàÿ âî âíèìàíèå ÷óâñòâèòåëüíîñòü ê îòäåëü-
íûì ôîòîíàì, ïðîöåññ çðèòåëüíîãî âîñïðèÿòèÿ ìîæíî
ðàññìàòðèâàòü ñ òî÷êè çðåíèÿ êâàíòîâûõ âû÷èñëåíèé
êàê ïðîöåññ ïåðåäà÷è, õðàíåíèÿ è ìàíèïóëÿöèè êâàíòî-
âûìè ñîñòîÿíèÿìè. Â êà÷åñòâå âõîäíûõ äàííûõ âûñòó-
ïàþò ôîòîíû, êîòîðûå ïðåîáðàçóþòñÿ â íåðâíûé èì-
ïóëüñ. Ïðè ýòîì, õîòÿ îêîí÷àòåëüíîå ôîðìèðîâàíèå
íåðâíîãî èìïóëüñà ñâÿçàíî ñ õèìè÷åñêèì ñèãíàëîì —
îñâîáîæäåíèåì òðàíñäóöèíà, — çàïóñê ýòîãî ïðîöåññà
îñóùåñòâëÿåòñÿ íà êâàíòîâîì óðîâíå, ïóòåì
âçàèìîäåéñòâèÿ ôîòîíà, êâàíòà ýëåêòðîìàãíèòíîãî
ïîëÿ, ñ ìîëåêóëàìè ðåòèíàëÿ.

×òîáû ìîäåëèðîâàòü ïðîöåññ ïðåîáðàçîâàíèÿ ñâå-
òà, ðåòèíàëü ìîæíî îïèñûâàòü òðåõóðîâíåâîé ñèñòåìîé
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Retina as Quantum Processor
1Laboratory of Radiation Biology, JINR, Dubna
2Laboratory of Quantum Information and Calculations, St.Petersburg University

of Aerospace Instrument Engineering

Perception of single photons by human retina is one of
the most exciting phenomena in photobiology. The con-
struction of artificial devices of comparable sensitivity re-
quires the solution of problems related to the detection of
weak signal and its separation from the noise. The technical
solution of such tasks demands high expenses for radiation
detectors, cooling and stabilization of all technical parame-
ters. In contrast to that, the human eye works without any
special cooling and perfectly manages the weak signal reg-
istration problem; it performs the preliminary processing of
visual information and transmits the message further to the
visual cortex.

Taking into account the sensitivity of the eye to single
photons, the process of visual perception may be studied
from the standpoint of quantum computations — as a
process of information transfer, storage and manipulations
on quantum states. The input signals are photons; those are
finally transformed into a nerve impulse. Although the final
formation of nerve pulse is related to a chemical signal —
release of transducin, the initiation of this process has quan-
tum nature: it goes via the interaction of photon, a quantum
of electromagnetic field, with retinal molecules.

For modeling of the light transformation the retinal
molecules may be described in terms of a three-level system
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ëÿìáäà-êîíôèãóðàöèè cis-S1-trans, ãäå âåðõíèé óðîâåíü
S1 — âîçáóæäåííîå ñîñòîÿíèå ìîëåêóëû ðåòèíàëÿ —
ÿâëÿåòñÿ îáùèì. Ïàäàþùèé ôîòîí ïîãëîùàåòñÿ íà ïå-
ðåõîäå cis-S1, çà ñ÷åò ÷åãî íà âòîðîì ïåðåõîäå S1-trans
ôîðìèðóåòñÿ âîçáóæäåíèå, êîòîðîå, çà ñ÷åò âçàèìîäåé-
ñòâèÿ ñ ðîäîïñèíîâûì îêðóæåíèåì, ïðèâîäèò ê èçìåíå-
íèþ êîíôîðìàöèè ìîëåêóëû ðåòèíàëÿ ñ 11-cis íà
all-trans (ñì. ðèñóíîê) è â êîíå÷íîì èòîãå ïîðîæäàåò
íåðâíûé èìïóëüñ. Â êâàíòîâîé îïòèêå òàêèå òðåõóðîâ-
íåâûå ñèñòåìû õîðîøî èçâåñòíû, îíè ðàññìàòðèâàëèñü
â îñíîâíîì äëÿ çàäà÷ ëàçåðíîé ãåíåðàöèè, îñòàíîâêè
ñâåòà, à òàêæå äëÿ çàïèñè ñîñòîÿíèé ñâåòà íà àòîìû. Íå-
îæèäàííîé îñîáåííîñòüþ òàêîé òðåõóðîâíåâîé ñèñòå-
ìû ÿâëÿåòñÿ åå âûñîêàÿ ÷óâñòâèòåëüíîñòü, êîòîðàÿ îáó-
ñëîâëåíà ïðîöåññîì óñèëåíèÿ. Ýòî óñèëåíèå âîçíèêàåò
åñòåñòâåííûì îáðàçîì, áëàãîäàðÿ âçàèìîäåéñòâèþ ìî-

ëåêóë ðåòèíàëÿ ñ áîëüøèì ÷èñëîì ìîëåêóë ðîäîïñèíî-
âîãî îêðóæåíèÿ, èãðàþùèõ ðîëü ýôôåêòèâíîé íàêà÷êè,
àíàëîãè÷íî íàêà÷êå â ëàçåðå. Òàê, åñëè èñïîëüçîâàòü äëÿ
ðàñ÷åòà äàííûå ðåòèíàëÿ, îêàçûâàåòñÿ, ÷òî ïðè
ïîãëîùåíèè óæå îäíîãî ôîòîíà íà âûõîäå âîçíèêàåò
ñèãíàë ïîðÿäêà 0,1 ìêÀ. Ýòî î÷åíü ìàëåíüêèé ñèãíàë,
îäíàêî îí ÿâëÿåòñÿ âïîëíå äîñòóïíûì äëÿ ðåãèñòðàöèè.

Äëÿ èíôîðìàöèîííûõ ïðîöåññîâ âàæíî, ÷òîáû ñî-
ñòîÿíèÿ, êîòîðûìè êîäèðóåòñÿ èíôîðìàöèÿ, ñîõðàíÿëè
ñâîþ öåëîñòíîñòü. Ôèçè÷åñêîé ïðè÷èíîé ðàçðóøåíèÿ
ñîñòîÿíèé ÿâëÿåòñÿ äåêîãåðåíöèÿ, êîòîðàÿ âîçíèêàåò
ïðè âçàèìîäåéñòâèè ñ îêðóæåíèåì. Èìåííî òàêèå âçàè-
ìîäåéñòâèÿ ïðèâîäÿò ê äèññèïàöèè, èëè ïîòåðÿì, è ñëó-
æàò îñíîâíîé ïðè÷èíîé îøèáîê, âîçíèêàþùèõ ïðè ïå-
ðåäà÷å èíôîðìàöèè. Äëÿ ðåøåíèÿ ïðîáëåìû ìîæíî
îáðàòèòüñÿ ê ïîäïðîñòðàíñòâàì, ñâîáîäíûì îò äåêîãå-
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in lambda-configuration cis-S1-trans, where the top level
(S1) — the excited state of retinal — is common. The inci-
dent photon is absorbed on cis-S1 transition; by virtue of
this, the second transition S1-trans results in excitation,
which, being in interaction with rhodopsin environment,
initiates the change of retinal conformation from 11-cis to
all-trans (see figure). The final result of all these processes
is the formation of nerve impulse. Such three-level systems
have long been known in quantum optics: they were consid-
ered in laser generation problems, light stopping, light state
recording on atoms. An unexpected feature of such three-
level systems is their high sensitivity, related to the amplifi-
cation process. The amplification naturally arises from the
interaction of retinal molecules with a big number of mole-

cules of rhodopsin environment that play the role of effec-
tive pumping like in lasers. In this way, using the ab-initio
calculations on retinal configurations, it turns out that ab-
sorption of a single photon may yield an output signal of
0.1 �A order. This is a very weak signal, but still accessible
for registration.

It is important for information processing that the states
coding the information keep their integrity. The physical
reason for the decay of states is the decoherence caused by
the interaction with environment. Such interactions lead to
dissipation and are the main source of errors in information
transfer. This problem may be solved using the decoher-
ence-free subspaces (DFS), which are spanned on states not
sensitive to the interaction with environment. Such states

Â ËÀÁÎÐÀÒÎÐÈßÕ ÈÍÑÒÈÒÓÒÀ
AT THE LABORATORIES OF JINR

Ñîñòîÿíèÿ 11-cis è all-trans ìîëåêóëû ðåòèíàëÿ. Ïðè ïîãëîùåíèè êâàíòà ñâåòà ìîëåêóëà ðåòèíàëÿ ïåðåõîäèò èç ñîñòîÿíèÿ 11-cis
(ñëåâà) â all-trans ñîñòîÿíèå (ñïðàâà). Ñóïåðïîçèöèÿ ýòèõ ñîñòîÿíèé ìîæåò âûñòóïàòü â êà÷åñòâå êóáèòà. Ñòðåëêîé ïîêàçàíî íàïðà-
âëåíèå äèïîëüíîãî ìîìåíòà. Ðèñóíîê èç ðàáîòû Ì. Àëòàéñêîãî, Â. Ãîðáà÷åâà, Ô. Ïè÷åððè «Óñèëåíèå êîãåðåíòíîãî ñèãíàëà â ðî-
äîïñèíîâîé ñðåäå» (Ïèñüìà â Ý×Àß (â ïå÷àòè))

11-cis and all-trans configurations of retinal molecule. Absorption of photon results in conformation change of the retinal molecule from
11-cis configuration (left) into all-trans configuration (right). Superposition of these states may play a role of qubit. The arrows in the pic-
tures show the direction of dipole moments. The picture is taken from the paper by M. Altaisky, V. Gorbachev, F. Pichierri «Coherent Signal
Amplification in Rhodopsin Media» (to be published in «Part. Nucl., Lett.»)



ðåíöèè (decoherence-free subspaces), êîòîðûå ñîäåðæàò
ñîñòîÿíèÿ, íå÷óâñòâèòåëüíûå ê âçàèìîäåéñòâèþ ñ îêðó-
æåíèåì. Òàêèå ñîñòîÿíèÿ ìîãóò âîçíèêàòü â êîëëåêòèâ-
íûõ ïðîöåññàõ. Âïåðâûå îíè áûëè ðàññìîòðåíû äëÿ
âçàèìîäåéñòâèÿ àíñàìáëÿ äâóõóðîâíåâûõ àòîìîâ ñ
ýëåêòðîìàãíèòíûì ïîëåì (Zanardi P., Rasetti M. // PRL.
1997. V. 79. P. 3306). Ñîñòîÿíèÿ, ñâîáîäíûå îò äåêîãå-
ðåíöèè, ìîãóò âîçíèêàòü è â äàííîì ñëó÷àå.

Ïóñòü íà ñåò÷àòêó ïàäàåò îäèí ôîòîí, îí ìîæåò ïî-
ãëîòèòüñÿ îäíîé è òîëüêî îäíîé èç N ìîëåêóë ðåòèíàëÿ.
Òîãäà îäíî âîçáóæäåíèå ïåðåðàñïðåäåëÿåòñÿ ñðåäè N

ìîëåêóë ðåòèíàëÿ, êîòîðûå îêàçûâàþòñÿ â êâàíòîâîé
ñóïåðïîçèöèè. Â ðåçóëüòàòå âûõîäíîé ñèãíàë îò ýòèõ
ìîëåêóë òàêæå áóäåò ïðåäñòàâëÿòü ñîáîé êâàíòîâóþ ñó-
ïåðïîçèöèþ. Òî÷íûé âèä âîçíèêàþùåãî N-÷àñòè÷íîãî
ñîñòîÿíèÿ çàïèñàòü íåòðóäíî, îäíàêî áîëåå âàæíûì
îêàçûâàåòñÿ åãî íå÷óâñòâèòåëüíîñòü ê ïðîöåññó êîëëåê-
òèâíîé ðåëàêñàöèè (Áàøàðîâ À. Ì., Ãîðáà÷åâ Â. Í., Çíà-

ìåíñêèé Í. Â. // Êâàíòîâàÿ ýëåêòðîíèêà. 2006. Ò. 37.

Ñ. 785). Â äàííîì ñëó÷àå ðå÷ü èäåò î êîëëåêòèâíîé ðå-
ëàêñàöèè, îáóñëîâëåííîé âçàèìîäåéñòâèåì ðåòèíàëÿ ñ
ðîäîïñèíîì, èãðàþùèì ðîëü êîëëåêòèâíîãî òåðìîñòà-
òà. Â èòîãå îêàçûâàåòñÿ, ÷òî îêðóæåíèå, êîòîðîå, ñ îä-
íîé ñòîðîíû, ïðèâîäèò ê äåãðàäàöèè êâàíòîâûõ ñîñòîÿ-
íèé, ñ äðóãîé ñòîðîíû, ìîæåò óäåðæèâàòü èõ îò ðàçðó-
øåíèÿ.

Íàëè÷èå áîëüøîãî ÷èñëà ìîëåêóë ðåòèíàëÿ, âçàè-
ìîäåéñòâóþùèõ ñ ðîäîïñèíîâûì îêðóæåíèåì, ìîæåò
ñîçäàâàòü ñëîæíûå êîãåðåíòíûå ýôôåêòû «êâàíòîâûõ
âû÷èñëåíèé», èñïîëüçóåìûõ ïðè ïåðâè÷íîé îáðàáîòêå
çðèòåëüíîé èíôîðìàöèè è îáåñïå÷èâàþùèõ îãðîìíûé
êîýôôèöèåíò óñèëåíèÿ ïðè âîñïðèÿòèè åäèíè÷íûõ ôî-
òîíîâ. Ïðè ýòîì äèññèïàöèÿ, âûçâàííàÿ âçàèìîäåéñòâè-
åì ðåòèíàëÿ ñ ðîäîïñèíîâûì îêðóæåíèåì, ñêîðåå ïî-
ëåçíà, ÷åì âðåäíà: ïîñòîÿííî «íàáëþäàÿ» ìîëåêóëó
ðåòèíàëÿ, ðîäîïñèí ïîääåðæèâàåò åå â íåêîòîðîì
êâàíòîâîì ñîñòîÿíèè.
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may emerge in collective interaction processes. For the first
time they were considered for the interaction of two-level
atoms with electromagnetic field (Zanardi P., Rasetti M. //
PRL. 1997. V. 79. P. 3306). The decoherence-free sub-
spaces might also arise in our case.

Let a single photon incident to a retina be absorbed by
one of the N molecules of retinal. Then the excitation is re-
distributed among N retinal molecules, which are in quan-
tum superposition. The output signal of these molecules will
be a quantum superposition as well. The exact equation for
such N -particle state is not difficult to write; however, its in-
sensitivity to the collective relaxation process is more im-
portant (Basharov A. M., Gorbachev V. N., Znamen-

sky N. V. // Quantum Electronics. 2006. V. 36. P. 785). In our
case that means the collective relaxation constrained by the

retinal interaction with rhodopsin that plays the role of col-
lective thermostat. As a result, it turns out that the environ-
ment that may lead to decoherence may also keep them from
decay.

The presence of a large number of retinal molecules in-
teracting with rhodopsin environment can produce intricate
coherent effects of «quantum calculations» used in prelimi-
nary processing of visual information and providing
tremendous amplification for single photon detection. The
dissipation caused by the interaction of retinal molecules
with rhodopsin environment seems to be more helpful than
harmful; here the retinal molecule being permanently «ob-
served» by rhodopsin environment is kept in a given quan-
tum state.
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24-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä ñîñòîÿ-

ëàñü 3–4 àïðåëÿ ïîä ïðåäñåäàòåëüñòâîì ïðîôåññî-

ðà Â. Íàâðîöèêà.

Ãëàâíûé ó÷åíûé ñåêðåòàðü ÎÈßÈ Í. À. Ðóñàêîâè÷
ïðîèíôîðìèðîâàë ÏÊÊ î ðåêîìåíäàöèÿõ 99-é (ÿíâàðü
2006 ã.) è 100-é (ìàðò 2006 ã.) ñåññèé Ó÷åíîãî ñîâåòà Èí-
ñòèòóòà è ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâè-
òåëåé (ìàðò 2006 ã.).

ÏÊÊ ïîáëàãîäàðèë Â. Ã. Êàäûøåâñêîãî, Ö. Âûëîâà è
Â. Ì. Æàáèöêîãî çà óñïåøíóþ ðàáîòó â äèðåêöèè Èíñòè-
òóòà è îñîáåííî çà áîëüøóþ ïîääåðæêó, êîòîðóþ â òå÷å-
íèå 1992–2005 ãã. îíè îêàçûâàëè èññëåäîâàíèÿì ïî ôè-
çèêå êîíäåíñèðîâàííûõ ñðåä â ÎÈßÈ.

ÏÊÊ ïîçäðàâèë Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ
èññëåäîâàíèé ñ 50-ëåòíèì þáèëååì è ïîæåëàë åãî ìå-
æäóíàðîäíîìó êîëëåêòèâó ñîòðóäíèêîâ íîâûõ íàó÷íûõ
äîñòèæåíèé.

×ëåíû ÏÊÊ âûðàçèëè áëàãîäàðíîñòü çàìåñòèòåëþ
äèðåêòîðà ËÂÝ Í. Í. Àãàïîâó çà îðãàíèçàöèþ ïîñåùåíèÿ
íóêëîòðîíà è çà ñäåëàííûå èì ïîÿñíåíèÿ.

Ðåàêòîð ÈÁÐ-2. Çàñëóøàâ ñîîáùåíèå ãëàâíîãî èí-
æåíåðà ËÍÔ Â. Ä. Àíàíüåâà î ñîñòîÿíèè äåë ñ ìîäåðíè-
çàöèåé ðåàêòîðà ÈÁÐ-2, ÏÊÊ ðåêîìåíäîâàë äèðåêöèè
ÎÈßÈ è ËÍÔ ïðåäïðèíÿòü âñå íåîáõîäèìûå ìåðû äëÿ
ïðîäîëæåíèÿ ðàáîò ïî ìîäåðíèçàöèè ðåàêòîðà â ñîîò-
âåòñòâèè ñ ïëàíîì.

Ïðîãðàììà èññëåäîâàíèé ïî ôèçèêå êîíäåíñè-

ðîâàííûõ ñðåä íà âðåìÿ îñòàíîâêè ðåàêòîðà

ÈÁÐ-2. Îáñóäèâ äîêëàä À. Ì. Áàëàãóðîâà î ïëàíèðóåìîé
ïðîãðàììå íàó÷íûõ èññëåäîâàíèé, ðàçâèòèè ýêñïåðè-
ìåíòàëüíîé áàçû ðåàêòîðà ÈÁÐ-2 è îáðàçîâàòåëüíîé
ïðîãðàììå íàó÷íî-ýêñïåðèìåíòàëüíîãî îòäåëà íåéòðîí-
íûõ èññëåäîâàíèé êîíäåíñèðîâàííûõ ñðåä ËÍÔ ÎÈßÈ
íà ïåðèîä îñòàíîâêè ðåàêòîðà ÈÁÐ-2 â 2007–2010 ãã.,
ÏÊÊ îòìåòèë, ÷òî äëèòåëüíàÿ îñòàíîâêà ðåàêòîðà ïðåäî-
ñòàâëÿåò õîðîøóþ âîçìîæíîñòü äëÿ ñîçäàíèÿ íîâûõ è
ñîâåðøåíñòâîâàíèÿ ñóùåñòâóþùèõ ñïåêòðîìåòðîâ. ÏÊÊ
ðåêîìåíäîâàë ðàçðàáîòàòü ñòðàòåãè÷åñêóþ ïðîãðàììó
ðàçâèòèÿ ýêñïåðèìåíòàëüíîé áàçû ðåàêòîðà ñ ó÷åòîì
îãðàíè÷åíèé áþäæåòà ÎÈßÈ è îáîñíîâàòü ïðåäïîëàãàå-
ìûå ìåðû ïî ñîâåðøåíñòâîâàíèþ ýêñïåðèìåíòàëüíîé
áàçû ñ òî÷êè çðåíèÿ ñòðàòåãè÷åñêîé ïðîãðàììû íàó÷íûõ
èññëåäîâàíèé, çàïðîñîâ ïîëüçîâàòåëåé è òåõíè÷åñêèõ
ïàðàìåòðîâ ÈÁÐ-2.

Ïåðñïåêòèâû ðàçâèòèÿ èñòî÷íèêîâ ñèíõðî-

òðîííîãî èçëó÷åíèÿ è íåéòðîíîâ â Ðîññèè. ÏÊÊ ñ
èíòåðåñîì çàñëóøàë äîêëàä Â. Ë. Àêñåíîâà î ðàçðàáà-
òûâàåìîé íàöèîíàëüíîé íàó÷íîé ïðîãðàììå «Èññëåäî-
âàíèå íàíîñèñòåì è ìàòåðèàëîâ ñ èñïîëüçîâàíèåì ñèí-
õðîòðîííîãî èçëó÷åíèÿ è íåéòðîíîâ» è î ñèòóàöèè ñ èñ-
òî÷íèêàìè ñèíõðîòðîííîãî èçëó÷åíèÿ è íåéòðîíîâ â
Ðîññèè â öåëîì è â ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò» â ÷àñò-
íîñòè è îòìåòèë, ÷òî âîçìîæíîñòè ñóùåñòâóþùåé è ñî-
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The 24th meeting of the PAC for Condensed Matter

Physics was held on 3–4 April. It was chaired by Profes-

sor W. Nawrocik.

JINR Chief Scientific Secretary N. Russakovich in-
formed the PAC about the resolutions of the 99th (January
2006) and 100th (March 2006) sessions of the Scientific
Council and about the decisions of the Committee of
Plenipotentiaries (March 2006).

The PAC thanked V. Kadyshevsky, Ts. Vylov and
V. Zhabitsky for their successful work as members of the
JINR Directorate, in particular for the support which was giv-
en during 1992–2005 to the condensed matter physics re-
search at the Institute.

The PAC congratulated the Joint Institute for Nuclear
Research on its 50th anniversary and wished its international
staff continuing scientific success in the future.

The PAC appreciated the visit to the Nuclotron and the
explanations given by VBLHE Deputy Director N. Agapov.

IBR-2 reactor. The PAC was informed by V. Ananiev
about the status of the modernization of the IBR-2 reactor.
The PAC expects that the JINR and FLNP directorates will
take all necessary measures to ensure the continuation of
the work for IBR-2 modernization according to schedule.

Programme of condensed matter physics research

for the period of IBR-2 shut-down. The PAC took note of

the report by A. Balagurov on the planned scientific investi-
gations, instrument developments and educational pro-
gramme in the FLNP Condensed Matter Department for
2007–2010 during the shut-down of the IBR-2 reactor. The
PAC noted that the shut-down of the reactor gives an oppor-
tunity for the development of new spectrometers and the up-
grade of the existing ones. The PAC recommended that a
strategic programme of instrument development and up-
grade for the reactor be established, taking into account the
constraints of the JINR budget, and that the rationale for the
proposed upgrades be defined in terms of strategic scientific
developments, user requirements and suitability for the
IBR-2 operational parameters.

Prospects for the development of synchrotron radi-

ation and neutron sources in Russia. The PAC heard with
interest the report by V. Aksenov about the national research
programme «Investigations of Nanosystems and Materials
with the Use of SR and Neutrons» being developed in Russia
and about the situation with synchrotron and neutron
sources in Russia, in particular at the RRC «Kurchatov Insti-
tute». The PAC noted that the opportunities for condensed
matter research with in-development and existing instrumen-
tation at the synchrotron and neutron sources of the «Kur-
chatov Institute» would be useful for the realization of the
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çäàþùåéñÿ èíñòðóìåíòàëüíîé áàçû èñòî÷íèêîâ ñèíõðî-
òðîííîãî èçëó÷åíèÿ è íåéòðîíîâ â ÐÍÖ «Êóð÷àòîâñêèé
èíñòèòóò» áóäóò ïîëåçíû äëÿ ðåàëèçàöèè «äîðîæíîé
êàðòû» ÎÈßÈ â îáëàñòè ôèçèêè êîíäåíñèðîâàííûõ ñðåä
âî âðåìÿ îñòàíîâêè ðåàêòîðà ÈÁÐ-2.

Ðåêîìåíäàöèÿ ïî çàâåðøàþùåéñÿ òåìå. Ïî
òåìå «Ðàçâèòèå ìåòîäîâ è ñðåäñòâ ëó÷åâîé òåðàïèè è ñî-
ïóòñòâóþùåé äèàãíîñòèêè íà ìåäèöèíñêèõ àäðîííûõ
ïó÷êàõ», ðàíåå îäîáðåííîé äëÿ çàâåðøåíèÿ â 2006 ã.,
ÏÊÊ ðåêîìåíäîâàë åå ïðîäëåíèå íà òðè ãîäà, ïîä÷åðê-
íóâ, ÷òî ïðîãðàììà ëó÷åâîé òåðàïèè ÎÈßÈ ñîîòâåòñòâó-
åò âûñøèì ìåæäóíàðîäíûì ñòàíäàðòàì êàê â îáëàñòè
ðàçðàáîòîê è èññëåäîâàíèé, òàê è â ñôåðå êëèíè÷åñêîãî
ïðèìåíåíèÿ.

Íàó÷íûå äîêëàäû. ÏÊÊ ñ èíòåðåñîì çàñëóøàë íà-
ó÷íûå äîêëàäû Ì. Â. Àëòàéñêîãî «Êîãåðåíòíîå óñèëåíèå
ñâåòà â ðîäîïñèíîâîé ñðåäå», Ì. Â. Àâäååâà «Íåéòðîí-
íûå èññëåäîâàíèÿ íàíîñèñòåì â ËÍÔ» è Â. Ô. Ðåóòîâà
«Ðàáîòû ïî ñîçäàíèþ è èññëåäîâàíèþ íàíîñòðóêòóðíûõ
îáúåêòîâ».

Èññëåäîâàíèÿ ìåòîäîì íåéòðîííîãî àêòèâà-

öèîííîãî àíàëèçà â ËÍÔ. Çàñëóøàâ äîêëàä
Ì. Â. Ôðîíòàñüåâîé «Ðàáîòû ïî íåéòðîííîìó àêòèâà-
öèîííîìó àíàëèçó â ËÍÔ: 10 ëåò ñîòðóäíè÷åñòâà ñ
ÌÀÃÀÒÝ», ÏÊÊ îäîáðèë ðåçóëüòàòû ñîòðóäíè÷åñòâà, à
òàêæå ïðåäëàãàåìûå ïëàíû èññëåäîâàíèé â îáëàñòè
íàóê î æèçíè íà ïåðèîä îñòàíîâêè ÈÁÐ-2 â 2007–2010 ãã.

ÏÊÊ ïîääåðæàë èäåþ ñîçäàíèÿ àíàëèòè÷åñêîãî öåíòðà â
ËÍÔ, îñíîâàííîãî íà ÿäåðíî-ôèçè÷åñêèõ àíàëèòè÷åñêèõ
ìåòîäàõ: èíñòðóìåíòàëüíîì íåéòðîííîì àêòèâàöèîííîì
àíàëèçå, àòîìíîé àáñîðáöèîííîé ñïåêòðîìåòðèè è èîí-
íî-ýìèññèîííîé ìàññ-ñïåêòðîìåòðèè ñ èíäóêòèâíî ñâÿ-
çàííîé ïëàçìîé.

Ïðåçåíòàöèÿ ïîñòåðîâ ìîëîäûõ ó÷åíûõ ËÍÔ.
ÏÊÊ ñ óäîâëåòâîðåíèåì îçíàêîìèëñÿ ñ ñåìíàäöàòüþ ïî-
ñòåðàìè â îáëàñòè èññëåäîâàíèé ïî ôèçèêå êîíäåíñèðî-
âàííûõ ñðåä, ðàçðàáîòîê ñïåêòðîìåòðîâ è òåõíèêè ýêñïå-
ðèìåíòà, ïðåäñòàâëåííûìè ìîëîäûìè ó÷åíûìè ËÍÔ, è
îòìåòèë øèðîêèé äèàïàçîí íàó÷íîé ïðîáëåìàòèêè è âû-
ñîêèé óðîâåíü ðàáîò.

24-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ÿäåðíîé ôèçèêå ñîñòîÿëàñü 6–7 àïðåëÿ

ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Í. ßíåâîé.

×ëåíû ÏÊÊ çàñëóøàëè îò÷åò î âûïîëíåíèè ðåêîìåí-
äàöèé 23-é ñåññèè ÏÊÊ, èíôîðìàöèþ î ðåçîëþöèÿõ 99-é
è 100-é ñåññèé Ó÷åíîãî ñîâåòà ÎÈßÈ (ÿíâàðü, ìàðò
2006 ã.) è ðåøåíèÿõ Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòå-
ëåé ÎÈßÈ (ìàðò 2006 ã.).

ÏÊÊ ñåðäå÷íî ïîçäðàâèë Îáúåäèíåííûé èíñòèòóò
ÿäåðíûõ èññëåäîâàíèé ñ 50-ëåòèåì è ïîæåëàë åìó
óñïåøíîãî ðàçâèòèÿ â áóäóùåì. ÏÊÊ ïðèíÿë ê ñâåäåíèþ
ñîîáùåíèå îá óòâåðæäåíèè íà ñåññèè ÊÏÏ Ì. Ã. Èòêèñà è
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JINR road map in condensed matter physics during the
IBR-2 shut-down.

Recommendation for the expiring theme. The PAC
took note of the report on the theme previously approved for
completion in 2006 «Further Development of Methods and
Instrumentation for Radiotherapy and Associated Diagnos-
tics with JINR Hadron Beams», presented by G. Mitsin, and
recommended extension of this activity for three years. The
PAC considers the JINR Radiotherapy Programme to be of
the highest international standard, both with respect to re-
search and development and with respect to clinical applica-
tions.

Scientific reports. The PAC noted with interest the sci-
entific reports: «On Coherent Light Amplification in Rhodo-
psin Media» presented by M. Altaisky, «Neutron Research of
Nanosystems at FLNP» presented by M. Avdeev, and «De-
velopment and Research of Nanostructured Objects» pre-
sented by V. Reutov.

Neutron activation analysis studies at FLNP. The
PAC appreciated the cooperation between the FLNP Sector
of Neutron Activation Analysis and the International Atomic
Energy Agency presented by M. Frontasyeva in her report
«Neutron Activation Analysis at FLNP: 10 Years’ Experience
of Collaboration with IAEA», as well as the plans for research
in the field of life sciences proposed for the shut-down period

of the IBR-2 reactor in 2007–2010. The PAC supported the
idea of establishing an Analytical Centre of Excellence at
FLNP based on nuclear and related analytical techniques: in-
strumental neutron activation analysis, atomic absorption
spectrometry, and ion-coupled emission mass spectrometry.

Poster presentations by FLNP young scientists. The
PAC appreciated the poster presentations of scientific re-
search and instrumentation development in condensed
mater physics by seventeen FLNP young scientists, and not-
ed the wide range and the high quality of these activities.

The 24th meeting of the Programme Advisory Com-

mittee for Nuclear Physics was held on 6–7 April. It was

chaired by Professor N. Janeva.

The PAC was informed about the implementation of rec-
ommendations taken at the previous meeting, about the res-
olutions of the 99th (January 2006) and 100th (March 2006)
sessions of the JINR Scientific Council, and about the deci-
sions of the Committee of Plenipotentiaries (March 2006
meeting).

The PAC extended cordial congratulations to the Joint
Institute for Nuclear Research on its 50th anniversary and
best wishes for the successful development in the future. It
noted the appointment, by the Committee of Plenipoten-
tiaries, of M. Itkis and R. Lednick� as Vice-Directors of JINR,
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Ð. Ëåäíèöêîãî â äîëæíîñòÿõ âèöå-äèðåêòîðîâ ÎÈßÈ,
Í. À. Ðóñàêîâè÷à — ãëàâíîãî ó÷åíîãî ñåêðåòàðÿ ÎÈßÈ è
Ã. Ä. Øèðêîâà — ãëàâíîãî èíæåíåðà ÎÈßÈ íà ñðîê ïîë-
íîìî÷èé íîâîãî äèðåêòîðà ÎÈßÈ À. Í. Ñèñàêÿíà äî 1 ÿí-
âàðÿ 2011 ã.

ÏÊÊ ïîáëàãîäàðèë Â. Ã. Êàäûøåâñêîãî, Ö. Âûëîâà è
Â. Ì. Æàáèöêîãî çà èõ óñïåøíóþ ðàáîòó â äèðåêöèè
ÎÈßÈ â òå÷åíèå 1992–2005 ãã. è ïðîôåññîðà Í. Ðîóëè
çà åãî íåîöåíèìûé âêëàä â äåÿòåëüíîñòü ÏÊÊ ïî ÿäåð-
íîé ôèçèêå è ðàáîòó â êà÷åñòâå ïðåäñåäàòåëÿ ýòîãî êî-
ìèòåòà.

ÏÊÊ ðàññìîòðåë îò÷åòû ïî òðåì òåìàì, çàâåðøàþ-
ùèìñÿ â 2006 ã.; çàñëóøàë èíôîðìàöèþ î ïåðñïåêòèâàõ
íàó÷íî-òåõíè÷åñêîãî ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è Äå-
ïàðòàìåíòîì íàóêè è òåõíîëîãèé Ïðàâèòåëüñòâà Þæíî-
Àôðèêàíñêîé Ðåñïóáëèêè, èíôîðìàöèþ î ïîñëåäíèõ ðå-
çóëüòàòàõ ýêñïåðèìåíòîâ ïî ãàììà-ñïåêòðîñêîïèè òÿæå-
ëûõ ÿäåð â ËßÐ, î ñòàòóñå ýêñïåðèìåíòà GEMMA, î íàó÷-

íîé ïðîãðàììå èññëåäîâàíèé íà óñòàíîâêå ÈÐÅÍ (ïåð-
âàÿ î÷åðåäü ïðîåêòà), à òàêæå îäèí íàó÷íûé äîêëàä. Ïî
âñåì ðàññìîòðåííûì âîïðîñàì ÏÊÊ ïðèíÿë ñëåäóþùèå
ðåêîìåíäàöèè.

Ïðîäëåíèå òåì, çàâåðøàþùèõñÿ â 2006 ã. Çàñëó-
øàâ îò÷åò ïî òåìå «Èññëåäîâàíèå ôóíäàìåíòàëüíûõ
âçàèìîäåéñòâèé â ÿäðàõ ïðè íèçêèõ ýíåðãèÿõ», ÏÊÊ ñ
óäîâëåòâîðåíèåì îòìåòèë ïðîãðåññ, äîñòèãíóòûé â èñ-
ñëåäîâàíèÿõ â îáëàñòè äâîéíîãî áåçíåéòðèííîãî áåòà-
ðàñïàäà, ìàãíèòíîãî ìîìåíòà íåéòðèíî, ïîèñêà òåìíîé
ìàòåðèè, ÿäåðíîé àñòðîôèçèêè, à òàêæå ÿäåðíîé ñïåê-
òðîñêîïèè êàê èõ ìåòîäîëîãè÷åñêîé áàçû. ÏÊÊ ïîä÷åðê-
íóë âàæíîñòü ðàáîò ïî íåóñêîðèòåëüíîé ôèçèêå, â êî-
òîðûå èññëåäîâàòåëüñêèå ãðóïïû ÎÈßÈ âíîñÿò èñêëþ-
÷èòåëüíî âàæíûé âêëàä.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë äîêëàäû «Ðàçâèòèå öè-
êëîòðîíîâ ËßÐ äëÿ ïîëó÷åíèÿ èíòåíñèâíûõ ïó÷êîâ óñêî-
ðåííûõ èîíîâ ñòàáèëüíûõ è ðàäèîàêòèâíûõ èçîòîïîâ» è
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N. Russakovich as Chief Scientific Secretary of JINR, and
G. Shirkov as Chief Engineer of JINR for the term of office of
the new Director of JINR, A. Sissakian, till 1 January 2011.

The PAC thanked V. Kadyshevsky, Ts. Vylov and
V. Zhabitsky for their successful work as members of the
JINR Directorate during 1992–2005 and Professor N. Row-
ley for his outstanding contribution to the activity of the PAC
for Nuclear Physics and for his successful work as its Chair-
person.

The PAC considered three themes previously approved
for completion in 2006, heard information about the future
trends of the scientific and technical cooperation between
JINR and the Department of Science and Technology of the
Government of the Republic of South Africa, information
about latest results on �-spectroscopy experiments with
heavy nuclei at FLNR, status of the GEMMA experiment, the
scientific programme for the 1st stage of the IREN facility,
and a scientific report.

The PAC made the following recommendations on the
considered questions:

Extension of themes previously approved for com-

pletion in 2006. Concerning the theme «Investigation of
Fundamental Interactions in Nuclei at Low Energies», the
PAC was impressed by the progress obtained and by the
wide range of DLNP investigations of neutrinoless double
beta decay, neutrino magnetic moment, dark matter search,
nuclear astrophysics as well as nuclear spectroscopy as
their methodological basis. The PAC stressed the impor-
tance of the non-accelerator physics to which the Dubna
groups contribute in an absolutely significant way.

The PAC heard with interest a report on the themes
«Development of the FLNR Cyclotron Complex for Produc-
ing Intense Beams of Accelerated Ions of Stable and Ra-
dioactive Isotopes» and «Development and Construction of
an Accelerator Complex for Producing Radioactive Ion
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Äóáíà, 6 àïðåëÿ. 24-ÿ ñåññèÿ
Ïðîãðàììíî-êîíñóëüòàòèâíîãî êîìèòåòà
ïî ÿäåðíîé ôèçèêå ïîä ïðåäñåäàòåëüñòâîì
ïðîôåññîðà Í. ßíåâîé (âòîðàÿ ñïðàâà)

Dubna, 6 April. The 24th meeting of the
Programme Advisory Committee for
Nuclear Physics presided over by Professor
N. Janeva (second from right)



«Ñîçäàíèå óñêîðèòåëüíîãî êîìïëåêñà ðàäèîàêòèâíûõ
ïó÷êîâ (ïðîåêò DRIBs)». Îòìåòèâ ïðîãðåññ â ðåàëèçàöèè
ïðîåêòà DRIBs (ïåðâàÿ ôàçà), â ÷àñòíîñòè îïòèìèçàöèþ
ïó÷êà 6He, ÏÊÊ îáðàòèëñÿ ê ËßÐ ñ ïðîñüáîé ïðåäñòàâèòü
íà ñëåäóþùåé ñåññèè äîêëàä, ïðîÿñíÿþùèé ñèòóàöèþ ñ
ðåàëèçàöèåé âòîðîé ôàçû ïðîåêòà DRIBs, ñ ðàññìîòðå-
íèåì âñåõ çàòðàò, âêëþ÷àÿ è çàòðàòû íà ðàäèàöèîííóþ
çàùèòó. ÏÊÊ òàêæå õîòåë áû ïîëó÷èòü èíôîðìàöèþ î ñó-
ùåñòâóþùèõ íà ñåãîäíÿøíèé äåíü âîçìîæíîñòÿõ ñèíòå-
çà ñâåðõòÿæåëûõ ýëåìåíòîâ ñ ïîìîùüþ ðàäèîàêòèâíûõ
ïó÷êîâ òÿæåëûõ èîíîâ.

Ïî òåìå «Ñîâåðøåíñòâîâàíèå è ðàçâèòèå ôàçîòðî-
íà ËßÏ (ÎÈßÈ) äëÿ ôèçè÷åñêèõ è ïðèêëàäíûõ èññëåäî-
âàíèé» ÏÊÊ ïîä÷åðêíóë îñîáóþ âàæíîñòü ïîääåðæàíèÿ
ôàçîòðîíà â ðàáî÷åì ñîñòîÿíèè è åãî ñîâåðøåíñòâîâà-
íèÿ äëÿ ïðîåêòà SAD è ïðîòîííîé òåðàïèè.

ÏÊÊ ðåêîìåíäîâàë ïðîäîëæèòü ýòè òðè òåìû â
2007–2009 ãã. ñ ïåðâûì ïðèîðèòåòîì.

Ñîòðóäíè÷åñòâî ñ Þæíî-Àôðèêàíñêîé Ðåñïóá-

ëèêîé. ÏÊÊ çàñëóøàë èíôîðìàöèþ, ïðåäñòàâëåííóþ
Ä. Â. Êàìàíèíûì, î ïåðñïåêòèâàõ íàó÷íî-òåõíè÷åñêîãî
ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è Äåïàðòàìåíòîì íàóêè è
òåõíîëîãèé Ïðàâèòåëüñòâà Þæíî-Àôðèêàíñêîé Ðåñïó-
áëèêè, êîòîðîå îñíîâûâàåòñÿ íà Ìåìîðàíäóìå î âçàèìî-
ïîíèìàíèè, ïîäïèñàííîì ñòîðîíàìè â îêòÿáðå 2005 ã.

Ýêñïåðèìåíòû ïî ãàììà-ñïåêòðîñêîïèè òÿæå-

ëûõ ÿäåð. ÏÊÊ ñ óäîâëåòâîðåíèåì çàñëóøàë äîêëàä

«Ïîñëåäíèå ðåçóëüòàòû ýêñïåðèìåíòîâ ïî ãàììà-ñïåê-
òðîñêîïèè òÿæåëûõ ÿäåð â ËßÐ», ïðåäñòàâëåííûé Ê. Õî-
øèëüäîì (CSNSM, Îðñå, Ôðàíöèÿ), è îòìåòèë, ÷òî
ðåçóëüòàòû, ïîëó÷åííûå â ëàáîðàòîðèè ñîâìåñòíî ñ ôè-
çèêàìè èç Îðñå è Ñòðàñáóðãà, ÿâëÿþòñÿ ïåðñïåêòèâíûìè
è âåñüìà îáíàäåæèâàþò. ÏÊÊ ðåêîìåíäîâàë âûäåëèòü
äëÿ ýòèõ ýêñïåðèìåíòîâ â 2006 ã. îäèí ìåñÿö ðàáîòû íà
ïó÷êå èîíîâ, à òàêæå íàñòîÿòåëüíî ïîääåðæàë äàëüíåé-
øåå ðàçâèòèå ðàáîò ïî ãàììà-ñïåêòðîñêîïèè â ËßÐ.

Ñòàòóñ ýêñïåðèìåíòà GEMMA. ÏÊÊ ñ áîëüøèì
èíòåðåñîì çàñëóøàë äîêëàä î ïåðâûõ ðåçóëüòàòàõ èçìå-
ðåíèé ìàãíèòíîãî ìîìåíòà íåéòðèíî (ïðîåêò GEMMA-1)
íà ïîòîêå íåéòðèíî ðåàêòîðà Êàëèíèíñêîé ÀÝÑ. Âåðõíèé
ïðåäåë, äîñòèãíóòûé ãðóïïîé ÎÈßÈ–ÈÒÝÔ, äåìîíñòðè-
ðóåò çíà÷èòåëüíûé ïîòåíöèàë ýòîãî ìåòîäà äëÿ áóäóùèõ
ðàçðàáîòîê ïðîåêòîâ GEMMA-2 è GEMMA-3. ÏÊÊ ïîä-
÷åðêíóë íåîáõîäèìîñòü ïîääåðæàòü ñîçäàíèå íîâîé
íåéòðèííîé ëàáîðàòîðèè íà Êàëèíèíñêîé ÀÝÑ è åå ðàñ-
øèðåíèå â êà÷åñòâå ñóùåñòâåííîãî øàãà ïî ðàçâèòèþ â
ÎÈßÈ ýòîãî îðèãèíàëüíîãî íàïðàâëåíèÿ â ôèçèêå ðåàê-
òîðíûõ íåéòðèíî. ÏÊÊ ðåêîìåíäîâàë ïðîäîëæåíèå ýòîãî
ýêñïåðèìåíòà â òå÷åíèå ñëåäóþùèõ òðåõ ëåò ñ ïåðâûì
ïðèîðèòåòîì.

Ïðîåêò ÈÐÅÍ (ïåðâàÿ î÷åðåäü). ÏÊÊ ïðèíÿë ê ñâå-
äåíèþ èíôîðìàöèþ äèðåêöèè ËÍÔ îá óñïåøíîì õîäå
ðàáîò ïî äåìîíòàæó ðåàêòîðà ÈÁÐ-30, à òàêæå ïî ñîçäà-
íèþ è íàëàäêå óçëîâ ëèíåéíîãî óñêîðèòåëÿ äëÿ óñòàíîâ-
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Beams». It was pleased to note the satisfactory progress of
the DRIBs-I project, specifically the optimization of the 6He
beam. The PAC wishes the Flerov Laboratory to present at
the next meeting a report clarifying the situation with Phase II
of the DRIBs project, in particular the considerations of costs
including those related to the radiation protection. The PAC
would also appreciate to be informed about the present situ-
ation concerning the possibility to synthesize superheavy el-
ements with heavy radioactive beams.

The PAC heard with interest a report «Improvement and
Development of the JINR Phasotron for Fundamental and
Applied Research» and emphasized that development and
maintenance of the Phasotron is especially important for the
SAD project and the proton therapy.

The PAC recommended extension of these three
themes for the years 2007–2009 with first priority.

Cooperation with the Republic of South Africa. The
PAC was informed by D. Kamanin about the future trends of
the scientific and technical cooperation between JINR and
the Department of Science and Technology of the Govern-
ment of the Republic of South Africa, based on the Memo-
randum of Understanding between the two parties signed in
October 2005.

Latest results on �-spectroscopy experiments with

heavy nuclei at FLNR. The PAC was pleased to hear the re-

port «Latest Results on �-Spectroscopy Experiments with
Heavy Nuclei at FLNR», presented by K. Hauschild
(CSNSM, IN2P3-CNRS, Orsay, France). It was noted that
the first results obtained by the FLNR physicists in coopera-
tion with Orsay and Strasbourg are very promising, and that
this line of research deserves a strong support. The PAC rec-
ommended allocation of one month of beam time for these
experiments in 2006. The PAC also strongly encouraged fur-
ther developments in � spectroscopy at the Flerov Labo-
ratory.

Status of the GEMMA experiment. The PAC heard
with great interest a report on first GEMMA-1 results on neu-
trino magnetic moment measurements in the neutrino beam
of the Kalinin reactor. The upper limit reached by the
JINR–ITEP group demonstrates the significant potential
of this method for future developments of GEMMA-2 and
GEMMA-3. The PAC stressed that construction of the new
neutrino laboratory at the Kalinin NPP and its extension
should be supported by JINR as an essential step in the de-
velopment of this original approach in reactor neutrino
physics. The PAC recommended continuation of this experi-
ment in the next three years with first priority.

Scientific programme for the 1st stage of the IREN

facility. The PAC was pleased to hear the FLNP Direc-
torate’s information concerning the successful finishing of

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACS



êè ÈÐÅÍ è îäîáðèë ïðåäëîæåííóþ íàó÷íóþ ïðîãðàììó
äëÿ ïåðâîé î÷åðåäè ÈÐÅÍ è ïëàí ðàáîò ñ îöåíêàìè çà-
òðàò ïðè ñîçäàíèè ïåðâîé î÷åðåäè ýòîé óñòàíîâêè.

ÏÊÊ ðåêîìåíäîâàë äèðåêöèÿì ÎÈßÈ è ËÍÔ ðàñøè-
ðÿòü ñîòðóäíè÷åñòâî ñ äðóãèìè ëàáîðàòîðèÿìè è èíñòè-
òóòàìè â ïðîöåññå ñîçäàíèÿ ïåðâîé î÷åðåäè óñòàíîâêè
ÈÐÅÍ äî êîíöà 2007 ã., âêëþ÷àÿ óñêîðèòåëü ýëåêòðîíîâ,
ñòåíä äëÿ ïðèêëàäíûõ èññëåäîâàíèé è íåéòðîííî-ïðî-
èçâîäÿùóþ ìèøåíü.

Íàó÷íûé äîêëàä. ÏÊÊ ñ èíòåðåñîì çàñëóøàë íàó÷-
íûé äîêëàä «Ïñåâäîñïèíîâàÿ ñèììåòðèÿ â ñòðóêòóðå
ñâåðõòÿæåëûõ ÿäåð», ïðåäñòàâëåííûé Ð. Â. Äæîëîñîì.

25-ÿ ñåññèÿ Ïðîãðàììíî-êîíñóëüòàòèâíîãî êî-

ìèòåòà ïî ôèçèêå ÷àñòèö ñîñòîÿëàñü 20–21 àïðåëÿ

ïîä ïðåäñåäàòåëüñòâîì ïðîôåññîðà Ò. Õîëëìàíà.

ÏÊÊ ñ îäîáðåíèåì ïðèíÿë ê ñâåäåíèþ èíôîðìàöèþ,
ïðåäñòàâëåííóþ ãëàâíûì ó÷åíûì ñåêðåòàðåì ÎÈßÈ
Í. À. Ðóñàêîâè÷åì, î ðåêîìåíäàöèÿõ 99-é è 100-é ñåññèé
Ó÷åíîãî ñîâåòà ÎÈßÈ (ÿíâàðü, ìàðò 2006 ã.) è ðåøåíèÿõ
Êîìèòåòà ïîëíîìî÷íûõ ïðåäñòàâèòåëåé ãîñóäàðñòâ-÷ëå-
íîâ ÎÈßÈ (ìàðò 2006 ã.). ÏÊÊ ïîæåëàë íîâîìó ñîñòàâó
äèðåêöèè, èçáðàííîìó íà ñåññèè ÊÏÏ, óñïåøíîé äåÿ-
òåëüíîñòè â äåëå ñîõðàíåíèÿ è óêðåïëåíèÿ íàó÷íûõ ïî-
çèöèé Èíñòèòóòà êàê ïåðâîêëàññíîãî ìåæäóíàðîäíîãî
íàó÷íîãî öåíòðà, â êîòîðîì àêòóàëüíûå ôóíäàìåíòàëü-

íûå ôèçè÷åñêèå èññëåäîâàíèÿ èíòåãðèðîâàíû ñ ðàçâè-
òèåì è ïðèìåíåíèåì ïåðåäîâûõ òåõíîëîãèé è
óíèâåðñèòåòñêèì îáðàçîâàíèåì.

Â ñâÿçè ñ ðåøåíèåì ÊÏÏ îá óâåëè÷åíèè áþäæåòà
ÎÈßÈ íà÷èíàÿ ñ 2007 ã. ÏÊÊ ïðèçâàë ñòðàíû-ó÷àñòíèöû
ê îáÿçàòåëüíîìó âûïîëíåíèþ ôèíàíñîâûõ îáÿçàòåëüñòâ
êàê â íàñòîÿùåå âðåìÿ, òàê è â áóäóùåì ñ òåì, ÷òîáû
ïðîãðàììà àêòóàëüíûõ íàó÷íûõ èññëåäîâàíèé ìèðîâîãî
óðîâíÿ, çàïëàíèðîâàííàÿ â ÎÈßÈ, ìîãëà áûòü ïîëíî-
ñòüþ ðåàëèçîâàíà.

Ïî ñëó÷àþ 50-ëåòèÿ ÎÈßÈ ÏÊÊ îòìåòèë âûäàþùèé-
ñÿ âêëàä â ðàçâèòèå íàóêè è òåõíèêè, âíåñåííûé Èíñòèòó-
òîì ñ ìîìåíòà îáðàçîâàíèÿ, è ïîçäðàâèë åãî êîëëåêòèâ ñ
þáèëååì, ïîæåëàâ åìó óñïåõîâ â îñóùåñòâëåíèè íàó÷-
íîé ïðîãðàììû áóäóùèõ èññëåäîâàíèé, îñíîâàííîé íà
øèðîêîì ìåæäóíàðîäíîì ñîòðóäíè÷åñòâå.

ÏÊÊ ïîçäðàâèë ïðîôåññîðà Â. Ä. Êåêåëèäçå ñ ïåðå-
èçáðàíèåì íà íîâûé ñðîê ðóêîâîäèòåëåì ýêñïåðèìåíòà
NA-48/2 â ÖÅÐÍ.

Çàñëóøàâ äîêëàä çàìåñòèòåëÿ ãëàâíîãî èíæåíåðà
ÎÈßÈ Ã. Â. Òðóáíèêîâà î ñîñòîÿíèè äåë íà áàçîâûõ óñòà-
íîâêàõ Èíñòèòóòà, ÏÊÊ âûñîêî îöåíèë èõ ñòàáèëüíóþ ðà-
áîòó â 2005 ã., òàê æå êàê è ðàáîòó ïî èõ äàëüíåéøåìó
ðàçâèòèþ.

Çíà÷èòåëüíîå âíèìàíèå ÏÊÊ óäåëèë âîïðîñàì, ñâÿ-
çàííûì ñ òåêóùèìè ýêñïåðèìåíòàìè íà íóêëîòðîíå è ñ
ïðîãðàììîé áóäóùèõ ôèçè÷åñêèõ èññëåäîâàíèé íà íåì,
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dismantling IBR-30 and the recent progress in the creation
and adjustment of LINAC components for IREN. The PAC
appreciated the high quality of the proposed scientific pro-
gramme and the work plan with cost assessments for the 1st
stage of the IREN facility. The PAC recommended that the
JINR and FLNP directorates maintain the momentum of the
project implementation, extend cooperation with other labo-
ratories and institutions to construct by the end of 2007 the
1st stage of IREN, including the electron accelerator, the
stand for applied research, and the neutron production tar-
get.

Scientific report. The PAC heard with interest the sci-
entific report «Pseudospin Symmetry in the Structure of Su-
perheavy Nuclei», presented by R. Jolos.

The 25th meeting of the Programme Advisory Com-

mittee for Particle Physics was held on 20–21 April. It

was chaired by Professor T. Hallman.

The PAC for Particle Physics tîîk note of the informa-
tion presented by JINR Chief Scientific Secretary N. Rus-
sakovich on the resolutions of the 99th and 100th sessions of
the JINR Scientific Council (January, March 2006) and on the
decisions of the JINR Committee of Plenipotentiaries (CP)
(March 2006 meeting). The PAC wished the members of the
new Directorate, elected at the CP session, success in their

efforts to preserve and strengthen the position of JINR as an
international scientific centre of excellence in which frontier
physics research is integrated with the development and ap-
plication of advanced technologies and with university edu-
cation.

The PAC was pleased to note the decision taken by the
CP to increase the JINR budget beginning in 2007 and urged
that the Member States work diligently to meet their planned
commitments now and in the future so that the exciting pro-
gramme of world-leading science planned at JINR can be ful-
ly carried out.

On the occasion of the 50th anniversary of JINR, the
PAC congratulated the Institute on its outstanding contribu-
tions to the advancement of science and technology made
since its foundation and wished its staff success in imple-
menting its future research programme based on the exten-
sive international scientific cooperation.

The PAC congratulated Professor V. Kekelidze on his
re-election for a new term as Spokesperson of the NA48/2
experiment at CERN.

The PAC took note of the report presented by JINR
Deputy Chief Engineer G. Trubnikov on the status of the
JINR basic facilities and appreciated their stable operation in
2005 according to schedule as well as their further develop-
ment.
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âûðàçèâ ãëóáîêóþ îçàáî÷åííîñòü îòñóòñòâèåì èíòåíñèâ-
íîãî ïó÷êà ïîëÿðèçîâàííûõ äåéòðîíîâ è èíòåíñèâíûõ
ïó÷êîâ òÿæåëûõ ÿäåð, íåîáõîäèìûõ äëÿ ïðîâåäåíèÿ çà-
ïëàíèðîâàííûõ ýêñïåðèìåíòîâ. ÏÊÊ ðåêîìåíäîâàë çà-
êðûòü òàêèå ïðîåêòû, êàê «Äåëüòà–Ñèãìà» è «Ñïèí» â
ñëó÷àå, åñëè âîïðîñû, ñâÿçàííûå ñ ñîçäàíèåì èíòåíñèâ-
íîãî ïó÷êà ïîëÿðèçîâàííûõ äåéòðîíîâ, íå áóäóò ðåøåíû
â òå÷åíèå ãîäà.

Ïðèíèìàÿ âî âíèìàíèå ðåêîìåíäàöèþ Ó÷åíîãî ñî-
âåòà â àäðåñ ÏÊÊ ïî ôèçèêå ÷àñòèö ðàññìîòðåòü ïðåäëî-
æåíèÿ î âîçìîæíîñòè ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé
ñìåøàííîé ôàçû ñèëüíîâçàèìîäåéñòâóþùåé ìàòåðèè
íà íóêëîòðîíå, ÏÊÊ ðåêîìåíäîâàë äèðåêöèè ËÂÝ èçó-
÷èòü ýòîò âîïðîñ è ïðåäñòàâèòü ïîäðîáíûé äîêëàä íà
ñëåäóþùåé ñåññèè.

ÏÊÊ ñ èíòåðåñîì âîñïðèíÿë èíôîðìàöèþ î ïîäãî-
òîâêå ÕÕÕIII Ìåæäóíàðîäíîé êîíôåðåíöèè ïî ôèçèêå
âûñîêèõ ýíåðãèé (Ìîñêâà, 26 èþëÿ – 2 àâãóñòà 2006 ã.),
ïðåäñòàâëåííóþ äèðåêòîðîì ÎÈßÈ, çàìåñòèòåëåì
ïðåäñåäàòåëÿ îðãêîìèòåòà êîíôåðåíöèè À. Í. Ñèñàêÿ-
íîì. ÏÊÊ âûñîêî îöåíèë óñèëèÿ ÎÈßÈ ïî îðãàíèçàöèè
ýòîé êîíôåðåíöèè è åãî îñîáóþ ðîëü â åå ïðîâåäåíèè â
Ðîññèè ïîñëå äîëãîãî ïåðåðûâà ñî âðåìåíè ïðåäûäóùåé
Ðî÷åñòåðñêîé êîíôåðåíöèè â Äóáíå â 1964 ã. ÏÊÊ îòìå-
òèë òàêæå çíà÷èòåëüíîå êîëè÷åñòâî äîêëàäîâ, çàïëàíè-
ðîâàííûõ ê ïðåäñòàâëåíèþ ó÷åíûìè ÎÈßÈ.

ÏÊÊ ïðèíÿë ê ñâåäåíèþ äåòàëüíûé ïëàí ó÷àñòèÿ
ãðóïïû ÎÈßÈ â ïîëó÷åíèè ôèçè÷åñêèõ ðåçóëüòàòîâ â
ýêñïåðèìåíòå ATLAS íà ýòàïå çàïóñêà LHC, îòìåòèâ, ÷òî
ãðóïïà ÎÈßÈ/ATLAS ïðåäëîæèëà èíòåðåñíóþ íàó÷íóþ
ïðîãðàììó èññëåäîâàíèé äëÿ ðåøåíèÿ ðÿäà êëþ÷åâûõ
çàäà÷ ôèçèêè âûñîêèõ ýíåðãèé êàê â ïåðâûõ ýêñïåðèìåí-
òàõ íà LHC, òàê è â äàëüíåéøåé ïåðñïåêòèâå, è íàñòîÿ-
òåëüíî ðåêîìåíäîâàë ýòîé ãðóïïå ïîëíîñòüþ èíòåãðèðî-
âàòü ðàçðàáîòêè ïðîãðàììíîãî îáåñïå÷åíèÿ, ìåòîäîâ
àíàëèçà è èìåþùóþñÿ èíôðàñòðóêòóðó â àíàëîãè÷íûå
ðàáîòû, öåíòðàëèçîâàííî ïðîâîäèìûå êîëëàáîðàöèåé
ATLAS â ÖÅÐÍ.

ÏÊÊ îòìåòèë çíà÷èòåëüíûé âêëàä ôèçèêîâ ËÂÝ â ñî-
çäàíèå è çàïóñê ñïåêòðîìåòðà HADES, â ðàçðàáîòêó ìà-
òåìàòè÷åñêîãî îáåñïå÷åíèÿ è îáðàáîòêó ïîëó÷åííûõ
äàííûõ.

Íà ñåññèè áûëè ðàññìîòðåíû îò÷åòû ïî ðÿäó òåì è
ïðîåêòîâ, çàâåðøàþùèõñÿ â 2006 ã., è ïðåäëîæåíèÿ ïî
ïðîäëåíèþ ðÿäà èç íèõ. Ïðîåêòû ÎÏÅÐÀ, NA-48, E391a
íà PS-KEK, «Äåëüòà-2», ÁÎÐÅÊÑÈÍÎ, SANC, HERMES,
«Ô-Êëàñòåð», ÑÒÐÅËÀ, Í1, à òàêæå òåìà «Ôèçèêà è òåõ-
íèêà óñêîðèòåëåé» áûëè ðåêîìåíäîâàíû ê ïðîäëåíèþ äî
êîíöà 2009 ã. ÏÊÊ îòìåòèë çíà÷èòåëüíûå óñïåõè â âûïîë-
íåíèè êàæäîãî èç ýòèõ ïðîåêòîâ.

ÏÊÊ îòìåòèë âàæíîñòü ïðîåêòà «Íóêëîòðîí äëÿ
ìåäèöèíû» äëÿ ðàçðàáîòêè ýôôåêòèâíûõ ìåòîäîâ òåðà-
ïèè îíêîëîãè÷åñêèõ çàáîëåâàíèé è íàñòîÿòåëüíî ðåêî-
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Much attention at the meeting was given to the current
experiments and the programme of future physics studies at
the Nuclotron. The PAC expressed its deep concern about
the absence of the intense beams of polarized deuterons
and heavy nuclei, needed for the planned experiments. The
PAC recommended closure of projects like DELTA–SIGMA
and SPIN if the necessary accelerator performance cannot
be achieved within a year.

Taking into account the recommendation of the JINR
Scientific Council to study the experimental feasibility of the
mixed phase of strongly interacting matter at the Nuclotron,
the PAC recommended that the VBLHE Directorate investi-
gate this subject and present a detailed report on this topic at
the next meeting.

The PAC noted with interest the information on the
preparation of the XXXIII International Conference on High
Energy Physics (Moscow, 26 July – 2 August 2006), present-
ed by A. Sissakian, vice-chairman of the Conference Orga-
nizing Committee. The PAC appreciated the effort of JINR
and its special role in hosting this large conference in Russia
again after a long period of time since the previous
Rochester Conference in Dubna in 1964. The PAC also not-
ed the significant number of contributions planned to be pre-
sented by JINR scientists to this conference.

The PAC took note of the detailed plan of the participa-
tion of JINR’s group in obtaining physics results in the ATLAS
experiment at the time of the LHC start-up. The PAC noted
that the JINR/ATLAS team had proposed an exciting re-
search programme for addressing a number of key high-en-
ergy physics problems in first LHC experiments and in a
longer-term perspective. The PAC strongly encouraged the
JINR/ATLAS team to fully integrate their analysis and soft-
ware developments and infrastructure with the core ATLAS
analysis effort based at CERN.

The PAC noted the significant contribution made by
VBLHE physicists to the construction and commissioning of
the HADES spectrometer, to the software development and
data analysis.

Several projects and themes, previously approved for
completion in 2006, were considered at the session. The pro-
jects OPERA, NA48, E391a at PS KEK, DELTA-2, BOREXI-
NO, SANC, HERMES, F-cluster, STRELA, H1, as well as the
theme «Particle Accelerator Physics and Engineering»,
were recommended to be extended until the end of 2009.
Significant achievements in each of these activities were
noted.

The PAC noted the importance of the Med-Nuclotron
project for developing effective protocols for the treatment of
cancer and urged that a strong effort be made by the JINR

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACS



ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION

ÑÅÑÑÈÈ ÏÊÊ ÎÈßÈ
MEETINGS OF THE JINR PACS

ìåíäîâàë äèðåêöèè ÎÈßÈ ïðåäïðèíÿòü
ýíåðãè÷íûå óñèëèÿ ïî èçûñêàíèþ âíåáþä-
æåòíûõ ñðåäñòâ ñ òåì, ÷òîáû îáåñïå÷èòü
ñîçäàíèå íîâîé óñòàíîâêè, ïëàíèðóåìîé
äëÿ ýòèõ öåëåé.

ÏÊÊ ñ èíòåðåñîì çàñëóøàë íàó÷íûå
ñîîáùåíèÿ: «Ïîèñê ñìåøàííîé ôàçû
ñèëüíîâçàèìîäåéñòâóþùåé ìàòåðèè íà
íóêëîòðîíå ÎÈßÈ», «Óñòàíîâêà äëÿ èñ-
ñëåäîâàíèé íà ïó÷êàõ àíòèïðîòîíîâ è èî-
íîâ (FAIR) â Äàðìøòàäòå (Ãåðìàíèÿ)»,
«Íåêîòîðûå ðåçóëüòàòû, ïîëó÷åííûå â
ýêñïåðèìåíòå PHENIX (âêëàä ËÂÝ)»,
«Ïðèìåíåíèå ÿäåðíî-ôèçè÷åñêèõ ìåòî-
äîâ äëÿ èäåíòèôèêàöèè ñëîæíûõ õèìè÷å-
ñêèõ âåùåñòâ», «Î ïðîåêòå ìîäåðíèçàöèè
óñêîðèòåëÿ DAFNE (Ôðàñêàòè, Èòàëèÿ) è
åãî íàó÷íîé ïðîãðàììå» è ïîáëàãîäàðèë
äîêëàä÷èêîâ À. Ñ. Ñîðèíà, Õ. Ãóòáðîäà,
À. Ã. Ëèòâèíåíêî, Ì. Ã. Ñàïîæíèêîâà è
Ï. Ðîññè.

3 àïðåëÿ â ÖÅÐÍ ïðîõîäèëî 19-å ñîâåùàíèå ñîâìåñòíîé ðàáî-

÷åé ãðóïïû ÖÅÐÍ–Ðîññèÿ (JWG) ïî ýêñïåðèìåíòàì íà áîëüøîì

àäðîííîì êîëëàéäåðå (LHC). ÎÈßÈ áûë ïðåäñòàâëåí äèðåêòîðîì

Èíñòèòóòà À. Í. Ñèñàêÿíîì, êîòîðûé ÿâëÿåòñÿ íàáëþäàòåëåì JWG.

Ñîïðåäñåäàòåëè — çàìåñòèòåëü ãåíåðàëüíîãî äèðåêòîðà

ÖÅÐÍ É. Ýíãåëåí è ñîâåòíèê ïðåäñòàâèòåëüñòâà ÐÔ ïðè Æåíåâñêîì

îòäåëåíèè ÎÎÍ À. À. Ïåòðîâ — îòìåòèëè âûñîêèé óðîâåíü ñîòðóä-

íè÷åñòâà ïî ïîäãîòîâêå ýêñïåðèìåíòîâ íà LHC, à òàêæå áîëüøîé

âêëàä ñïåöèàëèñòîâ ðîññèéñêèõ öåíòðîâ è ÎÈßÈ â ïîäãîòîâêó ñî-

âìåñòíûõ ýêñïåðèìåíòîâ. Áûëè çàñëóøàíû äîêëàäû î ñòàòóñå ýêñ-

ïåðèìåíòîâ CMS (È. À. Ãîëóòâèí, Ò. Âèðäè), ATLAS (À. Ì. Çàéöåâ,

Ñ. Ñòàéíåñ), ALICE (Â. È. Ìàíüêî, É. Øóêðàôò), LHC-b (À. Ãîëó-

òâèí, Ò. Íàêàäà), à òàêæå ïî êîìïüþòèíãó.

17 àïðåëÿ â êîíôåðåíö-çàëå Ëàáîðàòîðèè âûñîêèõ ýíåðãèé

èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà ïðîøëî âûåçäíîå çàñåäàíèå

Íàó÷íî-òåõíè÷åñêîãî ñîâåòà ÎÈßÈ ïîä ïðåäñåäàòåëüñòâîì ïðî-

ôåññîðà È. À. Ñàâèíà. Îíî áûëî ïîñâÿùåíî ñîñòîÿíèþ è ïåðñïåê-

òèâàì ðàçâèòèÿ íóêëîòðîíà è ýêñïåðèìåíòàëüíîé ïðîãðàììû íà

áàçå ýòîãî óñêîðèòåëÿ. Ñ äîêëàäàìè íà çàñåäàíèè âûñòóïèëè çàìå-

ñòèòåëü äèðåêòîðà, ãëàâíûé èíæåíåð ËÂÝ À. Ä. Êîâàëåíêî, äèðåê-

òîð ëàáîðàòîðèè À. È. Ìàëàõîâ, çàìåñòèòåëü äèðåêòîðà ËÒÔ

À. Ñ. Ñîðèí. Ïðåäñåäàòåëü êîìèññèè ÍÒÑ ïî ñîñòîÿíèþ è ïåðñïåê-

òèâàì ðàçâèòèÿ íóêëîòðîíà È. Í. Ìåøêîâ ïîçíàêîìèë ó÷àñòíèêîâ

çàñåäàíèÿ ñ ðåçóëüòàòàìè åå ðàáîòû.
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Directorate to secure non-budgetary re-
sources so that the construction of the new
facility planned for this purpose can be
achieved.

The PAC noted with interest the reports
presented at the session: «Search for a
Mixed Phase of Strongly Interacting Matter at
the Nuclotron», «The Facility for Antiproton
and Ion Research (FAIR) at Darmstadt (Ger-
many)», «Some Results Obtained in the
PHENIX Experiment (VBLHE’s Contribu-
tion)», «Application of Nuclear Physics Meth-
ods for Identification of Complex Chemical
Substances», «Project of Upgrade of the
DAFNE Accelerator (Frascati, Italy) and the
Associated Programme».

On 3 April the 19th meeting of the Joint Working Group of

CERN–Russia (JWG) was held at CERN on the experiments at the

Large Hadron Collider (LHC). JINR was represented by the Institute

Director A. Sissakian, who is an observer at JWG.

The co-chairmen — CERN Deputy Director General J. Engelen and

Adviser of the RF representative board in the UN European Office in

Geneva A. Petrov — marked the high level of cooperation in the

preparation of experiments at the LHC and large contribution made by

specialists from Russian centres and JINR in joint experiments genera-

tion. The reports were listened to on the status of the experiments:

CMS (I. Golutvin, T. Virdi), ATLAS (A. Zaitsev, S. Stines), ALICE

(V. Manko, J. Schukraft), LHC-b (A. Golutvin, T. Nakada). There were

also presentations on computing.

On 17 April a visiting session of the JINR Scientific-Technical

Council, presided by Professor I. Savin, was held in the conference

hall of the Veksler and Baldin Laboratory of High Energies. It was ded-

icated to the issues of the status and prospects of the Nuclotron de-

velopment and experimental programme on the basis of this accelera-

tor. LHE Deputy Director and Chief Engineer A. Kovalenko, LHE Di-

rector A. Malakhov and LTP Deputy Director A. Sorin made reports at

the session. Chairman of the STC board on the status and prospects

for the Nuclotron I. Meshkov addressed the participants with a pre-

sentation on the results of the board activities.



Ïî èòîãàì çàñåäàíèÿ ÍÒÑ ÎÈßÈ áûëè ïðèíÿòû

ðåêîìåíäàöèè, ãäå, â ÷àñòíîñòè, îòìå÷àëñÿ äîñòèãíó-

òûé â 2002–2005 ãã. çíà÷èòåëüíûé ïðîãðåññ â ñîâåð-

øåíñòâîâàíèè ïàðàìåòðîâ íóêëîòðîíà è óñêîðåííûõ

ïó÷êîâ; íà÷àëî ýêñïåðèìåíòîâ íà ïó÷êàõ ïîëÿðèçî-

âàííûõ äåéòðîíîâ, ÿäåð àðãîíà è æåëåçà; ïîëó÷åíèå

ðÿäà íîâûõ ôèçè÷åñêèõ ðåçóëüòàòîâ ìèðîâîãî óðîâ-

íÿ. Áûëè îäîáðåíû ïðåäëîæåíèÿ ËÂÝ â «Ïåðñïåê-

òèâíóþ äîëãîñðî÷íóþ íàó÷íóþ ïðîãðàììó Èíñòèòó-

òà» â ÷àñòè ðàçâèòèÿ èññëåäîâàíèé íà óñêîðèòåëüíîì

êîìïëåêñå íà ïåðèîä 2006–2015 ãã., â òîì ÷èñëå ïî

èññëåäîâàíèþ ñìåøàííîé ôàçû â ñòîëêíîâåíèÿõ òÿ-

æåëûõ ðåëÿòèâèñòñêèõ ÿäåð è èññëåäîâàíèþ ïîëÿðè-

çàöèîííûõ ýôôåêòîâ.

ÍÒÑ ðåêîìåíäîâàë äèðåêöèè Èíñòèòóòà ðàññìî-

òðåòü âîïðîñ öåíòðàëèçîâàííîãî ôèíàíñèðîâàíèÿ çà-

òðàò ïî ýêñïëóàòàöèè íóêëîòðîíà â ãîäîâîì îáúåìå

äî 3000 ÷àñîâ íà÷èíàÿ ñ 2007 ã., à äèðåêöèè ËÂÝ —

ñêîíöåíòðèðîâàòü ðåñóðñû íà ðåøåíèè ïåðâîî÷åðåä-

íûõ çàäà÷ ïî ðàçâèòèþ óñêîðèòåëüíîãî êîìïëåêñà

ËÂÝ è çàâåðøåíèþ êîìïëåêñà ðàáîò ïî îáåñïå÷åíèþ

óñêîðåíèÿ, âûâîäà è èñïîëüçîâàíèÿ ïó÷êîâ ñ ìàêñè-

ìàëüíîé ïðîåêòíîé ýíåðãèåé è èíòåíñèâíîñòüþ â ñî-

îòâåòñòâèè ñ çàêëþ÷åíèåì êîìèññèè Íàó÷íî-òåõíè÷å-

ñêîãî ñîâåòà ÎÈßÈ.

3–6 ìàÿ â Ñàðîâå ñ ðàáî÷èì âèçèòîì íàõîäè-

ëèñü äèðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí è

ñîâåòíèê äèðåêöèè ÷ëåí-êîððåñïîíäåíò ÐÀÍ

È. Í. Ìåøêîâ. Âî âðåìÿ âèçèòà îíè âñòðåòèëèñü è

ïðîâåëè ïåðåãîâîðû ñ ãåíåðàëüíûì äèðåêòîðîì

ÂÍÈÈ ýêñïåðèìåíòàëüíîé ôèçèêè àêàäåìèêîì

Ð. È. Èëüêàåâûì, çàìåñòèòåëåì íàó÷íîãî ðóêîâîäèòå-

ëÿ ÂÍÈÈÝÔ àêàäåìèêîì Þ. À. Òðóòíåâûì, çàìåñòè-

òåëåì äèðåêòîðà Èíñòèòóòà ïðèêëàäíîé ôèçèêè ÐÀÍ

(Íèæíèé Íîâãîðîä) ÷ëåíîì-êîððåñïîíäåíòîì ÐÀÍ

À. Í. Ñåðãååâûì, äèðåêòîðîì Èíñòèòóòà ÿäåðíîé è

ðàäèàöèîííîé ôèçèêè ÂÍÈÈÝÔ ïðîôåññîðîì

Â. Ã. Ïóíèíûì, ïåðâûì çàìåñòèòåëåì ãåíåðàëüíîãî

äèðåêòîðà ÂÍÈÈÝÔ ïðîôåññîðîì Â. Ï. Íåçíàìîâûì

è äðóãèìè ó÷åíûìè. Êëþ÷åâàÿ òåìà ïåðåãîâîðîâ —

ðàñøèðåíèå ïðîãðàììû ñîòðóäíè÷åñòâà â ðÿäå ìå-

æäóíàðîäíûõ ïðîåêòîâ, âêëþ÷àÿ ïðîåêòû ILC è ìåäè-

öèíñêîãî ðàäèàöèîííîãî öåíòðà.

21 ìàÿ â ÎÈßÈ ñîñòîÿëàñü âñòðå÷à äèðåêòîðà

Èíñòèòóòà ïðîôåññîðà À. Í. Ñèñàêÿíà ñ ÷ðåçâû÷àé-

íûì è ïîëíîìî÷íûì ïîñëîì Ñëîâàêèè â ÐÔ À. ×èñà-

ðîì. Âî âðåìÿ âñòðå÷è, â êîòîðîé òàêæå ó÷àñòâîâàëè

âèöå-äèðåêòîð Ì. Ã. Èòêèñ è ðóêîâîäèòåëü ñëîâàöêî-

ãî çåìëÿ÷åñòâà çàìåñòèòåëü äèðåêòîðà ËßÐ ß. Êëè-
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Recommendations were adopted on the results of

the STC meeting where, in particular, the considerable

progress achieved in 2002–2005 in improving the Nu-

clotron and accelerated beams’ parameters was marked

together with the start of experiments at the beams of

polarized deuterons, argon and iron nuclei and the ac-

quisition of a number of new world-standard results in

physics. Proposals made by LHE to the «Forward-Look-

ing Long-Term Scientific Programme of the Institute»

were approved regarding the aspects of research devel-

opment at the accelerator complex for the period of

2006–2015, including the studies of the mixed phase in

heavy relativistic nuclei collisions and polarization ef-

fects.

The Scientific-Technical Council recommended that

the Institute’s Directorate should consider the issue of

the centralized financing of the expenses of running the

Nuclotron up to 3000 hours per year starting in 2007; it

also recommended that the LHE Directorate should

concentrate the resources on solving first-priority tasks

in developing the LHE accelerator complex and com-

pleting work to provide acceleration, beam extraction

and use with maximal design energy and intensity, in ac-

cordance with the decision of the JINR Scientific-Tech-

nical Council board.

On 3-6 May, JINR Director Professor A. Sissakian

and JINR Directorate Adviser RAS Corresponding Mem-

ber I. Meshkov stayed in Sarov with a working visit.

They had negotiations with General Director of the

All-Russian Scientific Research Institute of Experimen-

tal Physics (ARSRIEP) Academician R. Ilkaev, the Insti-

tute’s Deputy Scientific Leader Academician Yu. Trut-

nev, Deputy Director of the RAS Institute of Applied

Physics (Nizhni Novgorod) RAS Corresponding Mem-

ber A. Sergeev, Director of the ARSRIEP Institute of

Nuclear and Radiation Physics Professor V. Punin, first

Deputy General Director of ARSRIEP Professor V. Nez-

namov and other scientists. The key discussion topic at

the negotiations was the extension of the cooperation

programme in a number of international projects, in-

cluding those of ILC and a medical radiation centre.

On 21 May JINR Director Professor A. Sissakian

had a meeting at JINR with the Ambassador Extraordi-

nary and Plenipotentiary of Slovakia to RF, A. Eis�r.

JINR Vice-Director M. Itkis and head of the Slovak com-

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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ìàí, îáñóæäàëèñü âîïðîñû ñîòðóäíè÷åñòâà ÎÈßÈ ñ

íàó÷íûìè è îáðàçîâàòåëüíûìè öåíòðàìè Ñëîâàêèè.

26 ìàÿ â Ìîñêâå ñîñòîÿëàñü ðàáî÷àÿ âñòðå÷à

ïðåäñåäàòåëÿ ÊÏÏ ÎÈßÈ, ìèíèñòðà îáðàçîâàíèÿ è

íàóêè ÐÔ À. À. Ôóðñåíêî è äèðåêòîðà ÎÈßÈ ÷ëå-

íà-êîððåñïîíäåíòà ÐÀÍ À. Í. Ñèñàêÿíà. Ãëàâíîé òå-

ìîé îáñóæäåíèÿ áûë âîïðîñ î âûïîëíåíèè ñòðàíàìè

è äèðåêöèåé Èíñòèòóòà ðåøåíèé Êîìèòåòà ïîëíîìî÷-

íûõ ïðåäñòàâèòåëåé ãîñóäàðñòâ-÷ëåíîâ ÎÈßÈ, çàñå-

äàíèå êîòîðîãî ïðîõîäèëî â ìàðòå 2006 ã. Âî âñòðå-

÷å ïðèíÿë ó÷àñòèå ïîìîùíèê äèðåêòîðà ÎÈßÈ ïî

ýêîíîìè÷åñêèì è ôèíàíñîâûì âîïðîñàì Â. Â. Êàòðà-

ñåâ.

Â èþíå ñ ðàáî÷èì âèçèòîì Îáúåäèíåííûé èíñòè-

òóò ÿäåðíûõ èññëåäîâàíèé ïîñåòèë ïîëíîìî÷íûé

ïðåäñòàâèòåëü Ïðàâèòåëüñòâà Ïîëüøè â ÎÈßÈ àêàäå-

ìèê À. Õðûíêåâè÷. 15 èþíÿ íà âñòðå÷å ñ äèðåêòîðîì

Èíñòèòóòà À. Í. Ñèñàêÿíîì è âèöå-äèðåêòîðîì
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munity of JINR LNR J. Kliman also took part in the meet-

ing. Issues of JINR cooperation with scientific and edu-

cational centres in Slovakia were discussed.

On 26 May a working meeting of JINR CP Chair-

man, RF Minister of Education and Science A. Fursenko

and JINR Director RAS Corresponding Member A. Sis-

sakian was held in Moscow. The main issue of the dis-

cussion was the implementation of the resolutions of

the Committee of Plenipotentiaries of the JINR Member

States adopted at the CP session in March 2006 by the

Member States and the Institute’s Directorate. JINR As-

sistant Director on economic and financial issues V. Ka-

trasev took part in the meeting.

Plenipotentiary of the Government of Poland to

JINR Academician A. Hrynkiewicz visited the Joint Insti-

tute for Nuclear Research in June. Issues of technical

operation at JINR were discussed on 15 June at the

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
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24 ìàÿ íà îáùåì ñîáðàíèè Àêàäåìèè íàóê áûëè óòâåðæäåíû ðå-

çóëüòàòû ãîëîñîâàíèÿ ïî âûáîðàì â ÷ëåíû-êîððåñïîíäåíòû ÐÀÍ ïî

ñåêöèè «ßäåðíàÿ ôèçèêà» Îòäåëåíèÿ ôèçè÷åñêèõ íàóê. Â ðåçóëüòàòå

òàéíîãî ãîëîñîâàíèÿ íà ñåêöèè èç 49 êàíäèäàòîâ íà îäíî ìåñòî áûë èç-

áðàí äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí. Êðîìå òîãî, ïî ýòîé æå ñåêöèè ïî

êàòåãîðèè ñ îãðàíè÷åíèåì âîçðàñòà äî 51 ãîäà áûëè èçáðàíû ÷ëåíàìè-

êîððåñïîíäåíòàìè ñîòðóäíèêè ÈÔÂÝ (Ïðîòâèíî) Ñ. Â. Èâàíîâ è ÈßÈ

ÐÀÍ (Òðîèöê) È. È. Òêà÷åâ. Àêàäåìèêîì ïî ýòîé æå ñåêöèè áûë èçáðàí

äèðåêòîð ÏÈßÔ ÐÀÍ (Ãàò÷èíà) Â. À. Íàçàðåíêî.

Èçáðàíèå À. Í. Ñèñàêÿíà â Àêàäåìèþ íàóê ÿâèëîñü îòðàæåíèåì êàê

åãî íàó÷íûõ çàñëóã, òàê è åãî ðåøàþùåé ðîëè, ñîâìåñòíî ñ Â. Ã. Êàäû-

øåâñêèì, â ñîõðàíåíèè è óïðî÷åíèè ïîëîæåíèÿ Îáúåäèíåííîãî èíñòè-

òóòà â ìèðîâîé è îòå÷åñòâåííîé íàóêå â ïîñëåäíèå 15 ëåò. Â íàñòîÿ-

ùåå âðåìÿ ÎÈßÈ èìååò øåñòü ïðåäñòàâèòåëåé â ÐÀÍ (íà óðîâíå ïðåä-

ñòàâèòåëüñòâà â ÀÍ ÑÑÑÐ â 1960–80-å ãã.). Â àäðåñ À. Í. Ñèñàêÿíà

ïðèøëî ìíîæåñòâî ïîçäðàâëåíèé îò íàó÷íûõ öåíòðîâ, ó÷åíûõ, ãîñó-

äàðñòâåííûõ äåÿòåëåé, êîëëåã è äðóçåé.

On 24 May, the general meeting of the Academy of Sciences confirmed

the voting results on the elections of the RAS Corresponding Members, «Nu-

clear Physics» section of the Department of Physics sciences. As a result of

the secret ballot at the section, JINR Director A. Sissakian was elected for one place among 49 candidates. In addition,

at the section in the category of the age limit up to 51, S. Ivanov (IHEP, Protvino) and I. Tkachev (INP RAS, Troitsk)

were elected Corresponding Members. Director of PINP RAS (Gatchina) V. Nazarenko was elected Academician in the

same section.

The election of A. Sissakian to the Academy of Sciences has demonstrated the acknowledgment of his service to sci-

ence and his decisive role, together with V. Kadyshevsky, in maintaining and consolidating the position of the Joint Insti-

tute in the international and Russian science over the last 15 years. There are six representatives of JINR at RAS at pre-

sent (it is the representation level at AS USSR in the 1960s–80s). Numerous addresses of congratulations from scientific

centres, scientists, public figures, colleagues and friends arrived for A. Sissakian on the occasion.



Ì. Ã. Èòêèñîì ñîñòîÿëîñü îáñóæäåíèå ðÿäà âîïðîñîâ

òåõíè÷åñêîé äåÿòåëüíîñòè ÎÈßÈ. À. Õðûíêåâè÷ âðó-

÷èë þáèëåéíûå ìåäàëè «50 ëåò ó÷àñòèÿ Ïîëüøè â

ÎÈßÈ» ãðóïïå ñîòðóäíèêîâ Èíñòèòóòà.

19 èþíÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí âðó÷èë

äèïëîìû ó÷èòåëÿì äóáíåíñêèõ øêîë — ïîáåäèòåëÿì

åæåãîäíî ïðîâîäèìîãî â Äóáíå êîíêóðñà íà ãðàíòû

ÎÈßÈ.

Òðàäèöèîííî ýòà öåðåìîíèÿ ïðîâîäèòñÿ â Äåíü

îñíîâàíèÿ ÎÈßÈ — 26 ìàðòà, îäíàêî â ýòîì ãîäó

ïðîãðàììà þáèëåéíîãî äíÿ áûëà î÷åíü íàñûùåííà,

ïîýòîìó íàãðàæäåíèå áûëî ïåðåíåñåíî. Îáðàùàÿñü

ê ïåäàãîãàì, À. Í. Ñèñàêÿí îòìåòèë, ÷òî ïîäâîäèòü

èòîãè êîíêóðñà ÷ðåçâû÷àéíî òðóäíî, îäíàêî ïîáåäè-

òåëè åãî, äåéñòâèòåëüíî, îëèöåòâîðÿþò çîëîòîé

ôîíä äóáíåíñêîé ïåäàãîãèêè.

22 èþíÿ â Ìîñêâå ñîñòîÿëîñü ñîâìåñòíîå çàñå-

äàíèå íàó÷íî-ýêñïåðòíûõ ñîâåòîâ ÀÔÊ «Ñèñòåìà»

(ïîä ðóêîâîäñòâîì àêàäåìèêà Ñ. Â. Åìåëüÿíîâà) è

ÎÀÎ «Äóáíà-ñèñòåìà» (åãî âîçãëàâëÿåò ïðîôåññîð

À. Ã. Îëüøåâñêèé). Íà çàñåäàíèè áûëî ïðèíÿòî ðåøå-

íèå ïîääåðæàòü êîíöåïöèþ ñîçäàíèÿ «ÿäðà» ïðàâî-

áåðåæíîãî ó÷àñòêà ÎÝÇ òåõíèêî-âíåäðåí÷åñêîãî

òèïà, ïîäãîòîâëåííóþ ÎÈßÈ ñîâìåñòíî ñ «Äóáíà-ñè-

ñòåìà» ïîä ðóêîâîäñòâîì äèðåêòîðà Èíñòèòóòà

À. Í. Ñèñàêÿíà. Â îáñóæäåíèè êîíöåïöèè ïðèíÿëè

ó÷àñòèå Í. Â. Ìèõàéëîâ (÷ëåí Ñîâåòà äèðåêòîðîâ

êîðïîðàöèè), À. Â. Ðóçàåâ (ïîìîùíèê äèðåêòîðà Èí-

ñòèòóòà) è äð. Ñîâåò ðåêîìåíäîâàë ðóêîâîäñòâó ÀÔÊ

«Ñèñòåìà» ïðèíÿòü ó÷àñòèå â åå ðåàëèçàöèè. Òàêèì

îáðàçîì, äèðåêöèÿ ÎÈßÈ ïðîäîëæàåò àêòèâíóþ ðà-

áîòó ïî ïîäãîòîâêå óñëîâèé äëÿ ðàçâèòèÿ îñîáîé

ýêîíîìè÷åñêîé çîíû â Äóáíå.

23 èþíÿ â Îáúåäèíåííîì èíñòèòóòå ïðîøëî î÷å-

ðåäíîå çàñåäàíèå Ñîâåòà äèðåêòîðîâ ïðåäïðèÿòèé è

îðãàíèçàöèé Äóáíû, íà êîòîðîì À. Í. Ñèñàêÿí ïðåä-

ñòàâèë ïåðå÷åíü êîíêðåòíûõ äåéñòâèé ïî ñîçäàíèþ

îñîáîé ýêîíîìè÷åñêîé çîíû íà ïðàâîì áåðåãó. Â çà-

ñåäàíèè ïðèíÿëè ó÷àñòèå Â. Ý. Ïðîõ, Â. Í. Òðóñîâ,

È. Í. Ôåäîðîâ, Î. Ã. Óñïåíñêèé, È. Á. Áàðñóêîâ,

Â. Í. Áîáðîâ, À. Í. Ñèñàêÿí, Ì. Ã. Èòêèñ, Ã. Ä. Øèð-

êîâ, À. Â. Ðóçàåâ, Â. Â. Êàòðàñåâ.

Ñîãëàñíî ïðåäëîæåííîé ðóêîâîäñòâîì Èíñòèòó-

òà êîíöåïöèè ïðèîðèòåò â ðàçâèòèè ÎÝÇ â Äóáíå

äîëæíû ïîëó÷èòü òåõíîëîãèè ÿäåðíî-ôèçè÷åñêîé íà-

ïðàâëåííîñòè, òåñíî ñâÿçàííûå ñ ÎÈßÈ è åãî ñòðàíà-

ìè-ó÷àñòíèöàìè, ïðè ýòîì ðàçìåùåíèå êîìïàíèé-ðå-
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meeting with JINR Director A. Sissakian and JINR

Vice-Director M. Itkis. A. Hrynkiewicz presented the ju-

bilee medals «50 Years of Poland at JINR» to a group

of the Institute’s staff members.

On 19 June JINR Director A. Sissakian presented

diplomas and flowers to Dubna school teachers who be-

came winners of the annual Dubna competition for JINR

grants.

The ceremony is traditionally held on the day of the

foundation of JINR, 26 March, but this year the agenda

of the jubilee day was so heavy that the awarding cere-

mony was decided to be put off. Addressing the teach-

ers, A. Sissakian emphasized that it was not at all easy

to sum up the results of the competition, but its win-

ners indeed became representatives of the outstanding

cohort of the Dubna school education.

On 22 June a joint meeting of the scientific exper-

tise councils of the SFC Sistema (headed by Academi-

cian S. Emelianov) and the OSS Dubna-sistema (headed

by Professor A. Olchevski) was held in Moscow. A deci-

sion was taken at the meeting to support the strategy

of establishing «the core» of the right-bank special

economic zone site of the technical-innovation type.

The concept was jointly worked out by JINR and Dubna-

sistema under the direction of JINR Director A. Sis-

sakian. N. Mikhailov (member of the corporation direc-

tors’ council), A. Ruzaev (JINR Assistant Director) and

other specialists took part in the discussion of the is-

sue. The council recommended that the SFC Sistema’s

management participate in the strategy implementation.

In this way, JINR Directorate continues active work to

ground the terms for the development of a special eco-

nomic zone in Dubna.

On 23 June a regular meeting of the Council of

Dubna enterprises’ and organizations’ directors was

held at the Joint Institute for Nuclear Research, where

A. Sissakian announced a list of specific activities to

develop a special economic zone in the right-bank part

of Dubna. V. Prokh, V. Trusov, I. Fedorov, O. Uspensky,

I. Barsukov, V. Bobrov, A. Sissakian, M. Itkis,

G. Shirkov, A. Ruzaev, V. Katrasev took part in the

meeting.

According to the strategy proposed by the Insti-

tute’s Directorate, nuclear-physics oriented technology,

which is closely connected with JINR and its Member

States, should be given the priority in the establishment

ÈÍÔÎÐÌÀÖÈß ÄÈÐÅÊÖÈÈ
JINR DIRECTORATE’S INFORMATION
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çèäåíòîâ ÎÝÇ ïëàíèðóåòñÿ íà òåððèòîðèè ïðà-

âîáåðåæíîãî ó÷àñòêà çîíû. Â êîíöåïöèè

ïðåäëàãàåòñÿ àðõèòåêòóðíî-ñòðîèòåëüíîå ðåøå-

íèå äëÿ ýòîãî ó÷àñòêà, ïðåñëåäóþùåå íå òîëüêî

öåëè ñîçäàíèÿ îôèñíûõ è ïðîèçâîäñòâåííûõ

ìîäóëåé âûñîêîãî ìèðîâîãî óðîâíÿ, íî è çàäà-

÷ó ïðîïàãàíäû íàóêè è ïðèâëå÷åíèÿ â íåå

ìîëîäåæè.

Êîíöåïöèÿ ñîäåðæèò ÿñíóþ ñòðàòåãèþ ðåà-

ëèçàöèè ïèëîòíûõ èííîâàöèîííûõ ïðîåêòîâ,

ñâÿçàííûõ ñ ñîçäàíèåì öåíòðà ðàäèàöèîííîé

ìåäèöèíû, öåíòðà èîííî-ïëàçìåííûõ òåõíîëî-

ãèé è äð., êîòîðûå íàèáîëåå ïðîðàáîòàíû ñ íà-

ó÷íî-òåõíè÷åñêèõ ïîçèöèé è ãîòîâû ê êîììåð-

öèàëèçàöèè. Êðîìå òîãî, â êîíöåïöèè ïðåäó-

ñìîòðåíû ñîâìåñòíûå äåéñòâèÿ ÎÈßÈ, ÀÔÊ

«Ñèñòåìà» è òåððèòîðèàëüíîãî óïðàâëåíèÿ ïî

Ìîñêîâñêîé îáëàñòè ïî óïðàâëåíèþ îñîáûìè

ýêîíîìè÷åñêèìè çîíàìè â îáëàñòè ñîçäàíèÿ

ôèíàíñîâîé èííîâàöèîííîé èíôðàñòðóêòóðû,

ïðåæäå âñåãî ñèñòåìû âåí÷óðíûõ ôîíäîâ. Â öå-

ëîì êîíöåïöèÿ ÎÈßÈ–«Äóáíà-ñèñòåìà» áûëà

ïðèçíàíà îáîñíîâàííîé è ïåðñïåêòèâíîé, ó÷àñò-

íèêè îáñóäèëè êîíêðåòíûå øàãè ïî åå

ðåàëèçàöèè.
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of the special economic zone in Dubna. At the

same time, the allocation of the companies–SEZ

residents is planned to be in the right-bank part

of the zone. An architectural and building plan for

that part is given in the concept; it is meant not

only to develop office and industrial modules of

high international standard but to popularize sci-

ence and attract young people to it.

The concept contains clear strategy of imple-

mentation of pilot innovation projects connected

with the development of a medical radiation cen-

tre, an ion-plasma technology centre and other

projects which are most soundly worked out in

scientific and technical parameters and are ready

to be commercialized. In addition, the concept

makes provision for joint activities of JINR, SFC

Sistema and the territorial administration of the

Moscow region of the management of special

economic zones in establishing a financial innova-

tion infrastructure, and a system of venture funds

in particular. On the whole, the strategy

JINR–Dubna-sistema was admitted well-grounded

and prospective. The participants discussed spe-

cific actions to implement it.

29 èþíÿ èñïîëíèëîñü 70 ëåò êðóïíîìó ðîññèéñêîìó

ôèçèêó-òåîðåòèêó, ñîâåòíèêó äèðåêöèè ÎÈßÈ, ïðî-

ôåññîðó Àëåêñàíäðó Òèõîíîâè÷ó Ôèëèïïîâó.

À. Ò. Ôèëèïïîâó ïðèíàäëåæàò îñíîâîïîëàãàþùèå

ðåçóëüòàòû âî ìíîãèõ îáëàñòÿõ òåîðåòè÷åñêîé è ìà-

òåìàòè÷åñêîé ôèçèêè, êîòîðûå õîðîøî èçâåñòíû è

ïðèçíàíû â Ðîññèè è âî âñåì ìèðå.

Äèðåêöèÿ è êîëëåãè ñåðäå÷íî ïîçäðàâèëè Àëåêñàí-

äðà Òèõîíîâè÷à ñ þáèëååì.

�

On 29 June Professor Aleksandr T. Filippov, JINR Di-

rectorate Advisor, a prominent theorist and physicist, cele-

brated his 70th birthday.

A. T. Filippov has achieved basic results in many fields

of theoretical and mathematical physics, which are

well-known and acknowledged internationally.

The Directorate and colleagues cordially congratulat-

ed A. T. Filippov on his jubilee.

ÞÁÈËÅÈ
JUBILEES



Â þáèëåéíûå äíè ó÷åíûå è ñïåöèàëèñòû ÎÈßÈ
áûëè îòìå÷åíû ãîñóäàðñòâåííûìè íàãðàäàìè, çíàêàìè
íàó÷íîãî îòëè÷èÿ, ïî÷åòíûìè ãðàìîòàìè íàó÷íûõ îðãà-
íèçàöèé è óíèâåðñèòåòîâ ðÿäà ñòðàí-ó÷àñòíèö Èíñòè-
òóòà. Ïðåäñòàâëÿåì âàøåìó âíèìàíèþ ñïèñîê èíî-
ñòðàííûõ íàãðàä, âðó÷åííûõ ñîòðóäíèêàì ÎÈßÈ â ñâÿ-
çè ñ çîëîòûì þáèëååì Èíñòèòóòà.

Îðäåíîì «Ïîëÿðíàÿ çâåçäà» Ìîíãîëèè íàãðà-
æäåíû Âëàäèìèð Ãåîðãèåâè÷ Êàäûøåâñêèé, Àëåêñåé
Íîðàéðîâè÷ Ñèñàêÿí.

Îðäåíîì Äðóæáû ÊÍÄÐ íàãðàæäåí Àëåêñåé
Íîðàéðîâè÷ Ñèñàêÿí.

Ìåäàëüþ èì. Àíàíèè Øèðàêàöè Ðåñïóáëèêè
Àðìåíèè íàãðàæäåí Àëåêñåé Íîðàéðîâè÷ Ñèñàêÿí.

Ïî÷åòíîé ãðàìîòîé Ãîñêîìèòåòà ïî íàóêå è
òåõíîëîãèÿì Ðåñïóáëèêè Áåëîðóññèè íàãðàæäåíû
Âëàäèìèð Ãåîðãèåâè÷ Êàäûøåâñêèé, Âèêòîð Âàñèëüå-
âè÷ Êàòðàñåâ, Þðèé Àëåêñàíäðîâè÷ Êóëü÷èöêèé, Íèêî-
ëàé Àðòåìüåâè÷ Ðóñàêîâè÷, Àëåêñåé Íîðàéðîâè÷ Ñè-
ñàêÿí.

Ïî÷åòíîé ãðàìîòîé Íàöèîíàëüíîé àêàäåìèè
íàóê Ðåñïóáëèêè Áåëîðóññèè íàãðàæäåíû Âèêòîð
Ëàçàðåâè÷ Àêñåíîâ, Âëàäèìèð Ãåîðãèåâè÷ Êàäûøåâ-
ñêèé, Þðèé Öîëàêîâè÷ Îãàíåñÿí, Äìèòðèé Âàñèëüåâè÷
Øèðêîâ.

Ïî÷åòíîé ãðàìîòîé Ìèíèñòåðñòâà îáðàçî-
âàíèÿ Ðåñïóáëèêè Áåëîðóññèè íàãðàæäåíû Þëèàí
Àðàìîâè÷ Áóäàãîâ, Èãîðü Àíàòîëüåâè÷ Ãîëóòâèí, Ñâå-
òëàíà Ïåòðîâíà Èâàíîâà, Èãîðü Àëåêñååâè÷ Ñàâèí, Ñåð-
ãåé Ãðèãîðüåâè÷ Øóëüãà.

Ïî÷åòíîé ãðàìîòîé Áåëîðóññêîãî Ðåñïóáëè-
êàíñêîãî ôîíäà ôóíäàìåíòàëüíûõ èññëåäîâàíèé
íàãðàæäåíû Àëåêñàíäð Âëàäèñëàâîâè÷ Áåëóøêèí, Ìè-
õàèë Ãðèãîðüåâè÷ Èòêèñ, Àëåêñàíäð Èâàíîâè÷ Ìàëà-
õîâ, Àëåêñàíäð Ãðèãîðüåâè÷ Îëüøåâñêèé, Ñåðãåé Èâà-
íîâè÷ Òþòþííèêîâ.

Ìåäàëüþ èì. Äìèòðèÿ Êàíòåìèðà Àêàäåìèè
íàóê Ðåñïóáëèêè Ìîëäîâû íàãðàæäåíû Âëàäèìèð
Ãåîðãèåâè÷ Êàäûøåâñêèé, Àëåêñåé Íîðàéðîâè÷ Ñèñà-
êÿí.

Ïî÷åòíîé ãðàìîòîé Àêàäåìèè íàóê Ðåñïó-
áëèêè Ìîëäîâû íàãðàæäåíû Êîíñòàíòèí Ãóäèìà,Ñâå-
òëàíà Ïåòðîâíà Èâàíîâà, Âñåâîëîä Àíàòîëüåâè÷ Ìîñêà-
ëåíêî, Äìèòðèé Âàñèëüåâè÷ Øèðêîâ.

Ìåäàëüþ «Äðóæáà» Ìîíãîëèè íàãðàæäåíû
Þðèé Ïåòðîâè÷ Ãàíãðñêèé, Àëåêñàíäð Èâàíîâè÷ Ìàëà-
õîâ, Èãîðü Âèêòîðîâè÷ Ïóçûíèí.

Çíàêîì Ìîíãîëèè «Ïî÷åòíûé ðàáîòíèê íàó -
êè» íàãðàæäåíû Âèêòîð Âàñèëüåâè÷ Âîðîíîâ, Ãóð-
æàâ Ãàíáîëä, Âëàäèìèð Ãåííàäüåâè÷ Êàëèííèêîâ, Åâãå-

43

During the festive days of the jubilee, JINR scientists
and specialists were presented with state prizes, medals
for achievements in science, diplomas of scientific organi-
zations and universities from the Institute Member
States. Below, the reader will find a list of foreign decora-
tions presented to JINR staff members on the occasion of
the golden jubilee of the Institute.

The Order «Polar Star» of Mongolia was pre-
sented to Vladimir Georgievich Kadyshevsky, Alexei No-
rairovich Sissakian.

The Order of Friendship of the People’s Demo -
cratic Republic of Korea was presented to Alexei No-
rairovich Sissakian.

The Medal named after Ananya Shirakatsi of
the Republic of Armenia was presented to Alexei No-
rairovich Sissakian.

The Diploma of the State Committee on Science
and Technology of the Republic of Belarus was pre-
sented to Vladimir Georgievich Kadyshevsky, Viktor
Vasilievich Katrasev, Yurii Aleksandrovich Kulchitsky,
Nikolai Artemievich Russakovich, Alexei Norairovich Sis-
sakian.

The Diploma of the National Academy of Sci -
ences of the Republic of Belarus was presented to Vik-
tor Lazarevich Aksenov, Vladimir Georgievich Kady-
shevsky, Yurii Tsolakovich Oganessian,Dmitrii Vasilievich
Shirkov.

The Diploma of the Ministry of Education of
the Republic of Belarus was presented to Yulian
Aramovich Budagov, Igor Anatolievich Golutvin, Svetlana
Petrovna Ivanova, Igor Alekseevich Savin, Sergei Grig-
orievich Shulga.

The Diploma of the Republican Foundation for
Basic Research of Belarus was presented to Aleksandr
Vladislavovich Belushkin, Mikhail Grigorievich Intkis,
Aleksandr Ivanovich Malakhov, Aleksandr Grigorievich
Olchevski, Sergei Ivanovich Tyutyunnikov.

The Dmitrie Kantemir Medal of the Academy
of Sciences of the Republic of Moldova was present-
ed to Vladimir Georgievich Kadyshevsky, Alexei No-
rairovich Sissakian.

The Diploma of the Academy of Sciences of the
Republic of Moldova was presented to Konstantin Gudi-

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
PRIZES. HONORARY TITLES



íèÿ Íèêîëàåâíà Êëàäíèöêàÿ, Àëåêñàíäð Ïàâëîâè÷ Êîá-
çåâ, Ìèõàèë Ãåîðãèåâè÷ Ëîùèëîâ, Íèêîëàé Àðòåìüåâè÷
Ðóñàêîâè÷.

Çíàêîì Ìîíãîëèè «Ïî÷åòíûé ðàáîòíèê
îáðàçîâàíèÿ» íàãðàæäåíû Þðèé Àëåêñàíäðîâè÷ Áà-
òóñîâ, Àíàòîëèé Ãåîðãèåâè÷ Áåëîâ, Ïàâåë Ãåîðãèåâè÷
Áîíäàðåíêî, Áîðèñ Íèêîëàåâè÷ Ñàâåíêî.

Ìåäàëüþ «50 ëåò ó÷àñòèÿ Ïîëüøè â ÎÈßÈ»
(âðó÷åíèå 25–26 ìàðòà 2006 ã.) íàãðàæäåíû Âèêòîð Ëà-
çàðåâè÷ Àêñåíîâ, Àíàòîëèé Ãðèãîðüåâè÷ Àðòþõ, Àëåê-
ñàíäð Âëàäèñëàâîâè÷ Áåëóøêèí, Ïàâåë Íèêîëàåâè÷ Áî-
ãîëþáîâ, Öâåòàí Âûëîâ, Áîðèñ Ãðèíåâ, Ñòàíèñëàâ Äóá-
íè÷êà, Âÿ÷åñëàâ Ìèõàéëîâè÷ Æàáèöêèé, Ñâåòëàíà
Ïåòðîâíà Èâàíîâà, Ìèõàèë Ãðèãîðüåâè÷ Èòêèñ, Âëàäè-
ìèð Ãåîðãèåâè÷ Êàäûøåâñêèé, Âèêòîð Àëåêñàíäðîâè÷
Êàðíàóõîâ, Âèêòîð Âàñèëüåâè÷ Êàòðàñåâ, Âëàäèìèð
Äèìèòðèåâè÷ Êåêåëèäçå, Åâãåíèé Àëåêñàíäðîâè÷ Êðà-
ñàâèí, Àëåêñàíäð Èâàíîâè÷ Ìàëàõîâ, Ðîñòèñëàâ Ìàõ,
Èãîðü Íèêîëàåâè÷ Ìåøêîâ, Âëàäèìèð Íåäèëüêî, Þðèé
Öîëàêîâè÷ Îãàíåñÿí, Àëåêñàíäð Ãðèãîðüåâè÷ Îëüøåâ-
ñêèé, Àëåêñàíäð Âàñèëüåâè÷ Ðóçàåâ, Íèêîëàé Àðòåìüå-
âè÷ Ðóñàêîâè÷, Èãîðü Àëåêñååâè÷ Ñàâèí, Àëåêñåé Íî-
ðàéðîâè÷ Ñèñàêÿí, Áîðèñ Ìèõàéëîâè÷ Ñòàð÷åíêî, Ãåí-
íàäèé Íèêîëàåâè÷ Òèìîøåíêî, Þðèé Àëåêñàíäðîâè÷

Òóìàíîâ, Àíäðåé Àëåêñàíäðîâè÷ Ôóðñåíêî, Âëàäèñëàâ
Õìåëüîâñêè, Äìèòðèé Âàñèëüåâè÷ Øèðêîâ, Íèêîëàé
Ìàêñèìîâè÷ Øóìåéêî.

Ìåäàëü «50 ëåò ó÷àñòèÿ Ïîëüøè â ÎÈßÈ»
âðó÷àë àêàäåìèê Àíäæåé Õðûíêåâè÷ 15 èþíÿ 2006 ã.
Âëàäèìèðó Äìèòðèåâè÷ó Àíàíüåâó, Âàäèìó Âàñèëüåâè-
÷ó Âîëêîâó, Ãåîðãèþ Ãåðàñèìîâè÷ó Ãóëüáåêÿíó, Ñåðãåþ
Íèêîëàåâè÷ó Äìèòðèåâó, Èâî Çâàðå, Íàäåæäå Ñåðãååâ-
íå Èñàåâîé, Âëàäèìèðó Ãåííàäüåâè÷ó Êàëèííèêîâó,
Äìèòðèþ Äìèòðèåâè÷ó Êðþêîâó,Ìèõàèëó Ãåîðãèåâè÷ó
Ëîùèëîâó, Åâãåíèþ Ìàêàðüåâè÷ó Ìîë÷àíîâó, Àíàòî-
ëèþ Åìåëüÿíîâè÷ó Íàçàðåíêî, Òàòüÿíå Ãðèãîðüåâíå Ðå-
áðèêîâîé, Ëþäìèëå Íèêîëàåâíå Ðîìàíîâîé, Àëüáåðòó
Íèêèôîðîâè÷ó Òàâõåëèäçå, Àëåêñàíäðó Òèõîíîâè÷ó
Ôèëèïïîâó, Ìàðèè Ãåîðãèåâíå Øàôðàíîâîé.

Ìåäàëüþ Óíèâåðñèòåòà Ìàðèè Ñêëîäîâñêîé-
Êþðè â Ëþáëèíå íàãðàæäåíû Âëàäèìèð Ãåííàäüåâè÷
Êàëèííèêîâ, Àëåêñàíäð Ïàâëîâè÷ Êîáçåâ.

Çíàêîì «Çà íàó÷íûå äîñòèæåíèÿ» Ìèíè-
ñòåðñòâà îáðàçîâàíèÿ è íàóêè Óêðàèíû íàãðà-
æäåíû Þëèàí Àðàìîâè÷ Áóäàãîâ, Âëàäèìèð Ãåîðãèå-
âè÷ Êàäûøåâñêèé, Àëåêñåé Íîðàéðîâè÷ Ñèñàêÿí.

Çíàêîì «Ïåòðî Ìîãèëà» Ìèíèñòåðñòâà
îáðàçîâàíèÿ è íàóêè Óêðàèíû íàãðàæäåíû Âèêòîð
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ma, Svetlana Petrovna Ivanova, Vsevolod Anatolievich
Moskalenko, Dmitrii Vasilievich Shirkov.

The Medal «Friendship» of Mongolia was pre-
sented to Yurii Petrovich Gangrsky, Aleksandr Ivanovich
Malakhov, Igor Viktorovich Puzynin.

The Decoration «Honorary Worker of Science»
of Mongolia was presented to Gurzhav Ganbold,
Vladimir Gennadievich Kalinnikov, Evgenia Nikolaevna
Kladnitskaya, Aleksandr Pavlovich Kobzev, Mikhail
Georgievich Loshchilov, Nikolai Artemievich Russakovich,
Viktor Vasilievich Voronov.

The Decoration «Honorary Worker of Educa -
tion» of Mongolia was presented to Yurii Aleksan-
drovich Batusov, Anatolii Georgievich Belov, Pavel
Georgievich Bondarenko, Boris Nikolaevich Savenko.

The Medal «50 Years of Poland at JINR» (pre-
sented on 25–26 March 2006) was presented to Viktor
Lazarevich Aksenov, Ànatolii Grigorievich Artyukh, Alek-
sandr Vladislavovich Belushkin, Pavel Nikolaevich Bo-
golyubov,Wladislaw Chmeliovski, Stanislav Dubni�ka, An-
drei Aleksandrovich Fursenko, Boris Grinev, Mikhail Grig-
orievich Itkis, Svetlana Petrovna Ivanova, Vladimir
Georgievich Kadyshevsky, Viktor Aleksandrovich Kar-

naukhov, Viktor Vasilievich Katrasev, Vladimir Dimitrie-
vich Kekelidze, Evgenii Aleksandrovich Krasavin, Rostislav
Mach, Aleksandr Ivanovich Malakhov, Igor Nikolaevich
Meshkov, Vladimir Nedilko, Yurii Tsolakovich
Oganessian, Aleksandr Grigorievich Olchevski, Nikolai
Artemievich Russakovich, Aleksandr Vasilievich Ruzaev,
Igor Alekseevich Savin, Dmitrii Vasilievich Shirkov, Niko-
lai Maksimovich Shumeiko, Alexei Norairovich Sissakian,
Boris Mikhailovich Starchenko,Gennadii Nikolaevich Tim-
oshenko, Yurii Aleksandrovich Tumanov, Tsvetan Vylov,
Vyacheslav Mikhailovich Zhabitsky.

On 15 June 2006 Academician A. Hrynkiewicz pre-
sented Vladimir Dmitrievich Ananiev, Sergei Nikolaevich
Dmitriev, Aleksandr Tikhonovich Filippov, Georgii Gerasi-
movich Gulbekyan, Nadezhda Sergeevna Isaeva, Vladimir
Gennadievich Kalinnikov, Dmitrii Dmitrievich Kryukov,
Mikhail Georgievich Loshchilov, Evgenii Makarievich
Molchanov, Anatolii Emelianovich Nazarenko, Tatiana
Nikolaevna Rebrikova, Lyudmila Nikolaevna Romanova,
Mariya Georgievna Shafranova, Albert Nikiforovich
Tavkhelidze,Vadim Vasilievich Volkov, Ivo Zvara with the
Medal «50 Years of Poland at JINR».

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
PRIZES. HONORARY TITLES



Âàñèëüåâè÷ Êàòðàñåâ, Âëàäèìèð Âàñèëüåâè÷ Êîðåíüêîâ,
Àëåêñàíäð Ãðèãîðüåâè÷ Îëüøåâñêèé.

Ïî÷åòíîé ãðàìîòîé Ìèíèñòåðñòâà îáðàçî-
âàíèÿ è íàóêè Óêðàèíû íàãðàæäåíû Èãîðü Àíàòî-
ëüåâè÷ Ãîëóòâèí, Âèêòîð Èâàíîâè÷ Æåìåíèê, Àëåê-

ñàíäð Èâàíîâè÷ Ìàëàõîâ, Íèêîëàé Ìèõàéëîâè÷
Ïèñêóíîâ, Ãåîðãèé Ñåðãååâè÷ Ñàìîñâàò.

Ãåîðãèåâñêîé ìåäàëüþ «×åñòü. Ñëàâà. Òðóä»
(IV ñòåïåíè) Ìåæäóíàðîäíîé àêàäåìèè ðåéòèí-
ãîâûõ òåõíîëîãèé è ñîöèîëîãèè «Çîëîòàÿ ôîð-
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The Medal of the Marie Sklodowska-Curie Uni-
versity, Lublin, was presented to Vladimir Gennadievich
Kalinnikov, Aleksandr Pavlovich Kobzev.

The Decoration «For Achievements in Science»
of the Ministry of Education and Science of
Ukraine was presented to Yulian Aramovich Budagov,
Vladimir Georgievich Kadyshevsky, Alexei Norairovich
Sissakian.

The Decoration «Petro Mogila» of the Ministry
of Education and Science of Ukraine was presented
to Viktor Vasilievich Katrasev, Vladimir Vasilievich Ko-
renkov, Aleksandr Grigorievich Olchevski.

The Diploma of the Ministry of Education and
Science of Ukraine was presented to Igor Anatolievich
Golutvin, Aleksandr Ivanovich Malakhov, Nikolai Mikhai-
lovich Piskunov,Georgii Sergeevich Samosvat,Viktor Iva-
novich Zhemenik.

The George Medal «Honour. Glory. Labour»
(IV class) of the International Academy of Rating
Technologies and Sociology «Golden Fortune» was
presented to Yulian Aramovich Budagov, Igor Anato-
lievich Golutvin, Nadezhda Segeevna Isaeva, Yurii Tso-
lakovich Oganessian, Igor Alekseevich Savin, Maria Geor-

ÍÀÃÐÀÄÛ. ÏÎ×ÅÒÍÛÅ ÇÂÀÍÈß
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Äóáíà, 15 èþíÿ. Ïîëíîìî÷íûé ïðåäñòàâèòåëü Ïðàâèòåëüñòâà Ïîëüøè â ÎÈßÈ àêàäåìèê À. Õðûíêåâè÷
è ñîòðóäíèêè Èíñòèòóòà, íàãðàæäåííûå ìåäàëüþ «50 ëåò ó÷àñòèÿ Ïîëüøè â ÎÈßÈ»

Dubna, 15 June. Plenipotentiary of the Government of Poland to JINR Academician A. Hrynkiewicz
and the Institute staff members awarded with the Medal «50 Years of Poland at JINR»
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òóíà» íàãðàæäåíû Þëèàí Àðàìîâè÷ Áóäàãîâ, Âàäèì
Âàñèëüåâè÷ Âîëêîâ, Èãîðü Àíàòîëüåâè÷ Ãîëóòâèí, Âà-
ëåíòèí Ãðèãîðüåâè÷ Çèíîâ, Íàäåæäà Ñåðãååâíà Èñàåâà,
Þðèé Öîëàêîâè÷ Îãàíåñÿí, Èãîðü Àëåêñååâè÷ Ñàâèí,
Ìàðèÿ Ãåîðãèåâíà Øàôðàíîâà.

Ìåäàëüþ Äðóæáû ÊÍÄÐ íàãðàæäåíû Àëåê-
ñàíäð Âëàäèñëàâîâè÷ Áåëóøêèí, Ïàâåë Íèêîëàåâè÷ Áî-
ãîëþáîâ, Ìèõàèë Ãðèãîðüåâè÷ Èòêèñ, Âèêòîð Âàñèëüå-
âè÷ Êàòðàñåâ.

Ìåäàëüþ Ìåæäóíàðîäíîé àññîöèàöèè àêàäå-
ìèé íàóê «Çà ñîäåéñòâèå ðàçâèòèþ íàóêè» íàãðà-
æäåí Ïàâåë Íèêîëàåâè÷ Áîãîëþáîâ.

Äèïëîì Âûñøåãî ñîâåòà ïî íàóêå è òåõíèêå
ÀÍ Ðåñïóáëèêè Ìîëäîâû âðó÷åí Ñâåòëàíå Ïåòðîâíå
Èâàíîâîé.

Ïðåìèÿ Èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé è
ÿäåðíîé ýíåðãåòèêè Áîëãàðñêîé àêàäåìèè íàóê
çà ëó÷øóþ ðàáîòó â îáëàñòè òåîðåòè÷åñêîé ôèçèêè çà
2005 ã. ïðèñóæäåíà 24 ìàÿ Ó÷åíûì ñîâåòîì è äèðåêöè-
åé èíñòèòóòà ïðîôåññîðàì Ä. Ñòàìåíîâó (ÈßÈßÝ ÁÀÍ,
Ñîôèÿ), Å. Ëèäåðó (Èìïåðèàë êîëëåäæ, Ëîíäîí) è
À. Ñèäîðîâó (ËÒÔ ÎÈßÈ) çà öèêë èññëåäîâàíèé «Èçó-
÷åíèå êâàðê-ïàðòîííîé ñòðóêòóðû ñïèíà íóêëîíà â
êâàíòîâîé õðîìîäèíàìèêå».

5 àïðåëÿ â ÖÅÐÍ ñîñòîÿëàñü ðàáî÷àÿ âñòðå÷à äèðåê-
òîðà ÎÈßÈ À. Í. Ñèñàêÿíà è ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ
Ð. Ýìàðà ñ ó÷àñòèåì çàìåñòèòåëÿ ãåíåðàëüíîãî äèðåêòîðà
ÖÅÐÍ É. Ýíãåëåíà è ðóêîâîäèòåëÿ ãðóïïû ÎÈßÈ â ÖÅÐÍ
Â. Þ. Êàðæàâèíà. Íà âñòðå÷å áûëè îáñóæäåíû âîïðîñû
ðàçâèòèÿ ñîòðóäíè÷åñòâà ìåæäó ÖÅÐÍ è ÎÈßÈ. Òàêæå áûëà
äîñòèãíóòà äîãîâîðåííîñòü î äàòàõ ïðîâåäåíèÿ â
øòàá-êâàðòèðå Æåíåâñêîãî îòäåëåíèÿ ÎÎÍ âûñòàâêè «Íàó-
êà ñáëèæàåò íàðîäû», ïîñâÿùåííîé 50-ëåòèþ ÎÈßÈ è ïî-
ëóâåêîâîìó ñîòðóäíè÷åñòâó ÖÅÐÍ è ÎÈßÈ.

19 àïðåëÿ äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí ïîñåòèë ïî-
ñîëüñòâî Èíäèè â Ðîññèéñêîé Ôåäåðàöèè, ãäå áûë ïðèíÿò
÷ðåçâû÷àéíûì è ïîëíîìî÷íûì ïîñëîì Èíäèè â Ðîññèè
ã-íîì Ê. Ñèáàëîì. Â ñîñòîÿâøåéñÿ áåñåäå áûëè çàòðîíóòû
âîïðîñû ðàñøèðåíèÿ ñîòðóäíè÷åñòâà ìåæäó ÎÈßÈ è íàó÷-
íûìè öåíòðàìè è óíèâåðñèòåòàìè Èíäèè, îáñóæäàëñÿ âî-
ïðîñ î âîçìîæíîì âñòóïëåíèè Èíäèè â ÷èñëî àññîöèèðî-
âàííûõ ÷ëåíîâ ÎÈßÈ.

Ïîñîë ïîçäðàâèë êîëëåêòèâ ÎÈßÈ ñ 50-ëåòèåì ñî äíÿ
îñíîâàíèÿ Èíñòèòóòà. À. Í. Ñèñàêÿí ïðèãëàñèë ã-íà Ê. Ñè-
áàëà ïîñåòèòü ÎÈßÈ, è ïðèãëàøåíèå áûëî ñ áëàãîäàðíî-
ñòüþ ïðèíÿòî. Âî âñòðå÷å ó÷àñòâîâàëè ñîâåòíèê ïîñîëüñòâà
ã-í Ï. Øóêëà è çàìåñòèòåëü ãëàâíîãî ó÷åíîãî ñåêðåòàðÿ
ÎÈßÈ Ä. Â. Êàìàíèí.
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gievna Shafranova, Vadim Vasilievich Volkov, Valentin
Grigorievich Zinov.

The Medal «Friendship» of PDRK was presented
to Aleksandr Vladislavovich Belushkin, Pavel Nikolaevich
Bogolyubov, Mikhail Grigorievich Itkis, Viktor Vasilievich
Katrasev.

The Medal «For Promotion of the Development
of Science» of the International Association of the
Academies of Sciences was presented to Pavel Nikolae-
vich Bogolyubov.

The Diploma of the Supreme Council on Sci -
ence and Technology of the Academy of Sciences of
the Republic of Moldova was presented to Svetlana
Petrovna Ivanova.

On 24 May, the Scientific Council and the Directorate
of the Institute for Nuclear Research and Nuclear Ener-
gy, Bulgarian Academy of Sciences awarded Professors
D. Stamenov (INRNE BAS, Sofia), E. Lider (Imperial Col-
lege, London) and A. Sidorov (BLTP, JINR) with the 2005
Prize for the research series «Study of the Spin Quark-
Parton Structure of Nucleon in Quantum Chromodynam-
ics» as the best work in theoretical physics.

On 5 April a working meeting of JINR Director A. Sis-
sakian and CERN Director-General R. Aymar was held at CERN.
It was also attended by CERN Deputy Director-General J. Enge-
len and JINR group leader at CERN V. Karzhavin. Issues of the
development of cooperation between CERN and JINR were
discussed. An agreement was achieved on dates to organize
at the Headquarters of the UN European Office in Geneva the
exhibition «Science Bringing Nations Together» dedicated to
JINR’s 50th anniversary and 50 years of CERN–JINR coopera-
tion.

On 19 April JINR Director A. Sissakian visited the Em-
bassy of India in the Russian Federation, where he was re-
ceived by Ambassador Extraordinary and Plenipotentiary of In-
dia to Russia Mr K. Sibal. In the discussion, they touched upon
issues of widening cooperation between JINR and scientific
centres and universities of India, and considered the topic of
possible accepting India to JINR as an associate member.

The Ambassador congratulated the community of JINR on
the 50th anniversary of the Institute’s foundation. A. Sissakian
invited Mr K. Sibal to visit JINR and the invitation was accepted
with gratitude. The Embassy Adviser Mr P. Shukla and JINR
Deputy Chief Scientific Secretary D. Kamanin took part in the
meeting.



24–26 àïðåëÿ â ÖÅÐÍ ïðîõîäèëè çàñåäàíèÿ îáçîð-
íûõ ðåñóðñíûõ ñîâåòîâ (RRB) ïî ïîäãîòîâêå ýêñïåðèìåíòîâ
íà áîëüøîì àäðîííîì êîëëàéäåðå (LHC). Â êà÷åñòâå ïðåä-
ñòàâèòåëÿ Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâà-
íèé â çàñåäàíèÿõ ïðèíÿë ó÷àñòèå äèðåêòîð Èíñòèòóòà ïðî-
ôåññîð À. Í. Ñèñàêÿí, à â êà÷åñòâå ýêñïåðòîâ îò ÎÈßÈ —
ïðîôåññîð È. À. Ãîëóòâèí, À. Ñ. Âîäîïüÿíîâ, Ì. Þ. Êàçà-
ðèíîâ.

Íà ïëåíàðíîì çàñåäàíèè ñ äîêëàäàìè î ñòàòóñå ïðî-
åêòîâ è õîäå ðàáîò ïî ñîçäàíèþ óñêîðèòåëÿ âûñòóïèëè ãå-
íåðàëüíûé äèðåêòîð ÖÅÐÍ Ð. Ýìàð è ðóêîâîäèòåëü ïðîåêòà
LHC Ë. Ýâàíñ. Íà ïÿòè çàñåäàíèÿõ ïîä ïðåäñåäàòåëüñòâîì
çàìåñòèòåëÿ ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ É. Ýíãåëåíà
áûëè ðàññìîòðåíû èòîãè ðàáîòû è ïëàíû íà 2006–2007 ãã.
ïî ñîçäàíèþ óñòàíîâîê è ïîäãîòîâêå ýêñïåðèìåíòîâ ïî
ïðîãðàììàì ATLAS, ALICE, CMS, LHC-B, à òàêæå ïî êîìïüþ-
òèíãó íà LHC.

11–12 ìàÿ îôèöèàëüíàÿ äåëåãàöèÿ ÎÈßÈ â ñîñòàâå
çàìåñòèòåëÿ ãëàâíîãî èíæåíåðà À. Â. Âèíîãðàäîâà, çàìå-
ñòèòåëÿ ãëàâíîãî ó÷åíîãî ñåêðåòàðÿ Ä. Â. Êàìàíèíà è çàìå-
ñòèòåëÿ äèðåêòîðà ËÍÔ Â. Í. Øâåöîâà ïðèíÿëà ó÷àñòèå â
òîðæåñòâåííîì çàñåäàíèè Íàó÷íî-òåõíè÷åñêîãî ñîâåòà
Íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà àòîìíûõ ðåàêòîðîâ
(ÃÍÖ ÐÔ ÍÈÈÀÐ), ïîñâÿùåííîãî 50-ëåòèþ îñíîâàíèÿ ýòîãî
èíñòèòóòà. Â ïîçäðàâèòåëüíûõ ðå÷àõ áûëà îòìå÷åíà äîëãàÿ

è ïëîäîòâîðíàÿ èñòîðèÿ ñîâìåñòíîé ðàáîòû ÎÈßÈ è
ÍÈÈÀÐ.

Â õîäå âèçèòà äåëåãàöèè ÎÈßÈ â Äèìèòðîâãðàä ñîñòî-
ÿëèñü ðàáî÷èå âñòðå÷è ñ ðóêîâîäèòåëÿìè è âåäóùèìè ñïå-
öèàëèñòàìè ÍÈÈÀÐ, íà êîòîðûõ îáñóæäàëñÿ ðÿä ñóùå-
ñòâåííûõ âîïðîñîâ, â ÷àñòíîñòè, îá óòèëèçàöèè îáëó÷åííî-
ãî òîïëèâà ðåàêòîðîâ ÈÁÐ-30 è ÈÁÐ-2 è âîçìîæíîñòÿõ
îáìåíà îïûòîì â ñâåòå ïðåäñòîÿùåãî ïðîäëåíèÿ ðåñóðñà
ðåàêòîðíîãî îáîðóäîâàíèÿ ÎÈßÈ. Ó÷àñòíèêè ïåðåãîâîðîâ
ïðèøëè ê âûâîäó, ÷òî êîîïåðàöèÿ ÎÈßÈ ñ ÍÈÈÀÐ â äàëü-
íåéøåì áóäåò íå ìåíåå ïëîäîòâîðíîé.

18–19 ìàÿ îôèöèàëüíàÿ äåëåãàöèÿ ÎÈßÈ âî ãëàâå ñ
äèðåêòîðîì Èíñòèòóòà À. Í. Ñèñàêÿíîì íàõîäèëàñü â Ñî-
ôèè è ïðèíèìàëà ó÷àñòèå â ìåðîïðèÿòèÿõ ïî ïðàçäíîâà-
íèþ þáèëåÿ Îáúåäèíåííîãî èíñòèòóòà. Â ñîñòàâ äåëåãà-
öèè âõîäèëè Â. Ã. Êàäûøåâñêèé, È. À. Ãîëóòâèí, Ä. Â. Êàìà-
íèí, Þ. À. Òóìàíîâ.

18 ìàÿ â Íàöèîíàëüíîì àãåíòñòâå ïî ÿäåðíîìó ðåãó-
ëèðîâàíèþ ïîä ïðåäñåäàòåëüñòâîì çàìåñòèòåëÿ äèðåêòî-
ðà àãåíòñòâà Ë. Êîñòîâà ïðîøëà ðàáî÷àÿ âñòðå÷à, â ðàìêàõ
êîòîðîé ñîñòîÿëñÿ îáìåí ìíåíèÿìè ñ áîëãàðñêèìè êîëëå-
ãàìè ïî øèðîêîìó êðóãó âîïðîñîâ. Â õîäå äèñêóññèè
À. Í. Ñèñàêÿí ðàññêàçàë î íûíåøíåì ïîëîæåíèè ÎÈßÈ,
îñíîâíûõ íàïðàâëåíèÿõ ðàçâèòèÿ è ïåðñïåêòèâíûõ ïðîåê-
òàõ, â ÷àñòíîñòè SAD, îòìåòèâ ïðè ýòîì íåîáõîäèìîñòü ïðè-
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On 24–26 April meetings of the LHC Resource Review
Boards were held at CERN. JINR was represented by its Direc-
tor Professor A. Sissakian and JINR experts Professor I. Go-
lutvin, A. Vodopianov and M. Kazarinov.

At the plenary session, CERN Director-General R. Aymar
and LHC project leader L. Evans made reports on the project
status and progress in the accelerator development. Five
meetings presided by CERN Deputy Director-General J. Enge-
len considered the results of work and plans for 2006–2007 in
the development of facilities and design of experiments in the
programmes ATLAS, ALICE, CMS, LHC-B and in computing at
the LHC.

On 11–12 May an official delegation from JINR including
Deputy Chief Engineer A. Vinogradov, Deputy Chief Scientific
Secretary D. Kamanin and FLNP Deputy Director V. Shvetsov
took part in the ceremonial meeting of the scientific-technical
council of the Scientific Research Institute of Atomic Reactors
(SSC RF SRIAR) dedicated to the 50th anniversary of the founda-
tion of this centre. Long-standing fruitful history of the joint
JINR–SRIAR work was marked in congratulation reports.

The JINR delegation visited Dimitrovgrad and had working
meetings with managers and leading specialists of SRIAR; they
discussed very important issues, like the disposal of irradiated
fuel from the IBR-30 and IBR-2 reactors and opportunities to in-

terchange the experience from the standpoint of the coming
extension of the operating resources of the JINR reactor equip-
ment. The participants of the discussions came to the conclu-
sion the JINR–SRIAR cooperation would be no less fruitful in the
future.

On 18–19 May an official delegation from JINR headed
by JINR Director A. Sissakian was in Sofia to take part in the cel-
ebration events on the jubilee of the Joint Institute. The delega-
tion included V. Kadyshevsky, I. Golutvin, D. Kamanin, Yu. Tu-
manov.

A working meeting was held on 18 May at the National
Agency on Nuclear Regulation under the chairmanship of the
Agency Deputy Director L. Kostov. The guests from JINR dis-
cussed a wide range of topics with their Bulgarian colleagues.
During the discussion A. Sissakian talked on the present status
of JINR, the main trends of its development and prospective
projects, SAD in particular, marking the urgency to attract
young people and ensuring of sound financing. In this aspect,
he mentioned opportunities to construct an international linear
collider in Dubna and gave an outline of a special economic
zone in Dubna and prospects for technical cooperation with in-
dustrial companies of Bulgaria in this field.

L. Kostov declared that the Government of Bulgaria is full
of willingness to back up the JINR strategy to increase financ-
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âëå÷åíèÿ ìîëîäåæè è îáåñïå÷åíèÿ ñîëèäíîãî ôèíàíñè-
ðîâàíèÿ, óïîìÿíóë î âîçìîæíîñòè ñòðîèòåëüñòâà ìåæäóíà-
ðîäíîãî ëèíåéíîãî êîëëàéäåðà â Äóáíå, à òàêæå
îõàðàêòåðèçîâàë ñèòóàöèþ âîêðóã äóáíåíñêîé îñîáîé ýêî-
íîìè÷åñêîé çîíû è îòêðûâàþùèåñÿ â ñâÿçè ñ ýòèì âîçìîæ-
íîñòè òåõíè÷åñêîé êîîïåðàöèè ñ áîëãàðñêèìè ïðîìû-
øëåííûìè êîìïàíèÿìè.

Ë. Êîñòîâ ñîîáùèë î ãîòîâíîñòè áîëãàðñêîãî ïðàâè-
òåëüñòâà ïîääåðæàòü êóðñ ÎÈßÈ íà ïîâûøåíèå ôèíàíñè-
ðîâàíèÿ, â ÷àñòíîñòè, âûðàçèë çàèíòåðåñîâàííîñòü Áîëãà-
ðèè â ïðîåêòå SAD. Îí îòìåòèë òàêæå ñóùåñòâåííóþ ðîëü
ÎÈßÈ â ñáëèæåíèè Áîëãàðèè ñ ÖÅÐÍ. Äèðåêòîð Èíñòèòóòà
ÿäåðíûõ èññëåäîâàíèé è ÿäåðíîé ýíåðãåòèêè ÁÀÍ É. Ñòà-
ìåíîâ ïðåäëîæèë ðÿä ìåð, íàïðàâëåííûõ íà ïðèâëå÷å-
íèå ìîëîäûõ áîëãàðñêèõ ñïåöèàëèñòîâ â Äóáíó è â ÿäåð-
íóþ ôèçèêó âîîáùå.

19 ìàÿ â êîíôåðåíö-çàëå Áîëãàðñêîé àêàäåìèè íàóê
â Ñîôèè ñîñòîÿëîñü òîðæåñòâåííîå ñîáðàíèå, ïîñâÿùåí-
íîå çîëîòîìó þáèëåþ ÎÈßÈ. À. Í. Ñèñàêÿí îòêðûë ñîáðà-

íèå äîêëàäîì «ÎÈßÈ: â÷åðà, ñåãîäíÿ, çàâòðà».
Âèöå-ïðåçèäåíò Áîëãàðñêîé àêàäåìèè íàóê Í. Ñóáîòèíîâ
âðó÷èë ïî÷åòíûå çíàêè àêàäåìèè, êîòîðûõ áûë óäîñòîåí
Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé, À. Í. Ñè-
ñàêÿí, Â. Ã. Êàäûøåâñêèé è Ö. Âûëîâ.

13 èþíÿ Äóáíó ïîñåòèëà äåëåãàöèÿ Ìèíèñòåðñòâà
ïðîìûøëåííîñòè è òîðãîâëè ×åøñêîé Ðåñïóáëèêè âî ãëàâå
ñ ñîâåòíèêîì çàìåñòèòåëÿ ìèíèñòðà Â. Ãåéäîøåì. Â ñîñòàâ
äåëåãàöèè âõîäèë òàêæå ïåðâûé ñåêðåòàðü ïîñîëüñòâà
×åøñêîé Ðåñïóáëèêè â Ðîññèè ß. Ôèíãåðëàíä. Ïîñëå
âñòðå÷è ñ ðóêîâîäèòåëåì òåððèòîðèàëüíîãî óïðàâëåíèÿ
ÐîñÎÝÇ ïî Ìîñêîâñêîé îáëàñòè À. Ðàöåì ãîñòè èç ×åõèè
ïîñåòèëè Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé.

Â äèðåêöèè ÎÈßÈ ÷åøñêóþ äåëåãàöèþ ïðèíÿëè âè-
öå-äèðåêòîð Èíñòèòóòà Ð. Ëåäíèöêè, ïîìîùíèê äèðåêòîðà
ÎÈßÈ À. Â. Ðóçàåâ, ðóêîâîäèòåëü ãðóïïû ÷åøñêèõ ñîòðóäíè-
êîâ Èíñòèòóòà À. Êîâàëèê. Ó÷àñòíèêè âñòðå÷è îáñóäèëè âî-
ïðîñû ðàñøèðåíèÿ è óãëóáëåíèÿ íàó÷íî-òåõíè÷åñêîãî ñî-
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ing. In particular, he expressed the interest of Bulgaria in the
SAD project. He also stressed the considerable role of JINR in
promoting closer contacts of Bulgaria with CERN. Director of
the Institute of Nuclear Research and Nuclear Energy, BAS,
J. Stamenov suggested a number of measures to attract young
Bulgarian specialists to Dubna and to nuclear physics as a
whole.

A ceremonial meeting dedicated to the golden jubilee of
JINR was held on 19 May in the conference hall of the Bulgari-
an Academy of Sciences. A. Sissakian opened the meeting
with his report «JINR: Yesterday, Today, Tomorrow». Vice-Presi-

dent of the Bulgarian Academy of Sciences N. Subotinov pre-
sented the Academy plaques to A.Sissakian, V. Kadyshevsky
and Ts. Vylov to mark the jubilee of the Joint Institute for Nu-
clear Research.

On 13 June a delegation of the Ministry of Industry and
Trade of the Czech Republic visited Dubna. It was headed by
Deputy Minister Adviser V. Hejdo�. The delegation also includ-
ed First Secretary of the Czech Embassy in Russia J. Fingerland.
The members of the delegation had a meeting with the leader
of the Russian SEZ territorial administration in the Moscow Re-

Ñîôèÿ (Áîëãàðèÿ), 19 ìàÿ. Íà òîðæåñòâåííîì ñîáðàíèè, ïîñâÿùåííîì þáèëåþ ÎÈßÈ,
âûñòóïàåò äèðåêòîð Èíñòèòóòà À. Í. Ñèñàêÿí

Sofia (Bulgaria), 19 May. JINR Director A. Sissakian is speaking at the ceremonial meeting dedicated to the jubilee of JINR
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òðóäíè÷åñòâà ÎÈßÈ ñ íàó÷íûìè öåíòðàìè è ïðåäïðèÿòèÿ-
ìè ×åõèè.

Êàê îòìåòèë Â. Ãåéäîø, âèçèò â Äóáíó îðãàíèçîâàí â
ðàìêàõ ðàáîòû Ìåæïðàâèòåëüñòâåííîé ðîññèéñêî-÷åø-
ñêîé ñìåøàííîé êîìèññèè, ñîçäàííîé â ñîîòâåòñòâèè ñ ñî-
ãëàøåíèåì ìåæäó ïðàâèòåëüñòâàìè äâóõ ñòðàí äëÿ ðàçâè-
òèÿ ýêîíîìè÷åñêèõ, ïðîèçâîäñòâåííûõ è íàó÷íî-òåõíè÷å-
ñêèõ ñâÿçåé. Ãëàâà ÷åøñêîé äåëåãàöèè ïîä÷åðêíóë, ÷òî
óâèäåë â äóáíåíñêîé ÎÝÇ ìíîãî èíòåðåñíûõ ìîìåíòîâ äëÿ
áóäóùèõ ïðåäëîæåíèé. Äåëåãàöèÿ ïîñåòèëà Ëàáîðàòîðèþ
ÿäåðíûõ ðåàêöèé èì. Ã. Í. Ôëåðîâà è Òîðãîâî-ïðîìûøëåí-
íóþ ïàëàòó ãîðîäà Äóáíû.

26 èþíÿ â ÎÈßÈ ïîáûâàëà ãðóïïà ñïåöèàëèñòîâ èç
ÍÀÑÀ (ÑØÀ) è Ãîñóäàðñòâåííîãî íàó÷íîãî öåíòðà «Èíñòèòóò
ìåäèêî-áèîëîãè÷åñêèõ ïðîáëåì ÐÀÍ» (ÈÌÁÏ) (Ìîñêâà).
Îäíà èç öåëåé âèçèòà — èçó÷èòü âîçìîæíîñòü èñïîëüçîâà-
íèÿ óñëîâèé, òåõíè÷åñêèõ ñðåäñòâ è ðàçðàáîòîê Äóáíû äëÿ
èññëåäîâàíèÿ êîìáèíèðîâàííîãî ýôôåêòà ðàäèàöèè è
íåâåñîìîñòè.

Â õîäå âèçèòà àìåðèêàíñêèå ñïåöèàëèñòû ïîçíàêîìè-
ëèñü ñ èññëåäîâàíèÿìè, ïðîâîäèìûìè â Ëàáîðàòîðèè ðà-
äèàöèîííîé áèîëîãèè ÎÈßÈ, ñ âîçìîæíîñòÿìè óñêîðè-
òåëüíîé áàçû Èíñòèòóòà, ïîáûâàëè íà íóêëîòðîíå. Äèðåê-
òîð ËÐÁ ïðîôåññîð Å. À. Êðàñàâèí ðàññêàçàë î
ñîðîêàëåòíåé èñòîðèè ïðîâîäèìûõ â ÎÈßÈ ðàäèîáèîëî-

ãè÷åñêèõ èññëåäîâàíèé, ïîçíàêîìèë ãîñòåé ñ îñíîâíûìè
íàïðàâëåíèÿìè ñîâðåìåííûõ ðàáîò, îòìåòèâ, ÷òî óñêîðè-
òåëüíàÿ áàçà Èíñòèòóòà ïðåäîñòàâëÿåò øèðîêèå âîçìîæ-
íîñòè äëÿ ðåøåíèÿ çàäà÷, ñòîÿùèõ ïåðåä êîñìè÷åñêîé
ðàäèîáèîëîãèåé.

11 èþëÿ â Æåíåâå ïðîøëà ðàáî÷àÿ âñòðå÷à ãåíå-
ðàëüíîãî äèðåêòîðà ÖÅÐÍ Ð. Ýìàðà ñ äèðåêòîðîì ÎÈßÈ
À. Í. Ñèñàêÿíîì. Â íåé ïðèíÿëè ó÷àñòèå çàìåñòèòåëü ãåíå-
ðàëüíîãî äèðåêòîðà ÖÅÐÍ ïî íàóêå É. Ýíãåëåí è ðóêîâîäè-
òåëü ãðóïïû ÎÈßÈ â ÖÅÐÍ Â. Þ. Êàðæàâèí. Îáå ñòîðîíû
êîíñòàòèðîâàëè óñïåøíîå âûïîëíåíèå ãðóïïàìè ñîòðóä-
íèêîâ ÎÈßÈ âñåõ îáÿçàòåëüñòâ ïî ó÷àñòèþ Èíñòèòóòà êàê â
ðàçðàáîòêå óçëîâ LHC, òàê è â ïîäãîòîâêå ýêñïåðèìåíòîâ íà
áîëüøîì àäðîííîì êîëëàéäåðå (ATLAS, ALICE, CMS).
À. Í. Ñèñàêÿí ïðîâåë òàêæå ðÿä âñòðå÷ ñ ðóêîâîäèòåëÿìè
êîëëàáîðàöèé, â êîòîðûõ ó÷àñòâóþò ãðóïïû ñîòðóäíèêîâ èç
ÎÈßÈ è åãî ñòðàí-ó÷àñòíèö.

Â ñîîòâåòñòâèè ñ ïëàíàìè ÖÅÐÍ çàïóñê óñêîðèòåëÿ LHC
íà÷íåòñÿ â àâãóñòå 2007 ã. Â ÎÈßÈ â íàñòîÿùåå âðåìÿ ïðî-
ðàáàòûâàþòñÿ ìåìîðàíäóìû î âçàèìîïîíèìàíèè, â ñîîò-
âåòñòâèè ñ êîòîðûìè áóäåò îðãàíèçîâàíî ó÷àñòèå ãðóïï
ÎÈßÈ â ïîëó÷åíèè ôèçè÷åñêèõ ðåçóëüòàòîâ íà LHC.
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gion, A. Rats, and then visited the Joint Institute for Nuclear Re-
search.

At the JINR Directorate, the Czech delegation was re-
ceived by JINR Vice-Director R. Lednick�, JINR Assistant Director
A. Ruzaev and leader of the Czech staff members at JINR
A. Kovalik. The participants of the meeting discussed issues of
broadening and deepening scientific and technical coopera-
tion of JINR with scientific centres and enterprises of Czechia.

V. Hejdo� marked that their visit to Dubna was organized
in the framework of the activities of the Intergovernmental
Russian–Czech Joint Committee established in accordance
with the agreement between the governments of the two
countries to develop economic, industrial and scientific-techni-
cal ties. The leader of the Czech delegation laid the emphasis
on the fact that he saw many interesting points in the Dubna
SEZ model for the prospects of the cooperation. The delegation
visited the Flerov Laboratory of Nuclear Reactions and the Dub-
na Chamber of Commerce and Industry.

On 26 June a group of specialists from NASA, USA, and
the State Scientific Centre — the Institute of Medicobiological
Problems RAS (IMBP), Moscow, visited JINR. One of the aims of
the visit was to scrutinize possibilities to use the environment,
technical equipment and elaborations of Dubna for the re-
search in the combined effect of radiation and weightlessness.

During the visit, the American specialists were acquaint-
ed with the studies conducted at the JINR Laboratory of Radia-
tion Biology and the Institute accelerator basis resources; they
also visited the Nuclotron. LRB Director Professor E. Krasavin
talked about the forty-year history of radiobiological research
at JINR and acquainted the guests with the main trend of the
current studies, marking that the Institute accelerator basis
provides wide opportunities to solve tasks in space radio-
biology.

On 11 July a working meeting of CERN Director-General
R. Aymar and JINR Director A. Sissakian was held in Geneva. It
was also attended by CERN Deputy Director-General Chief Sci-
entific Secretary J. Engelen and JINR team leader at CERN
V. Karzhavin. Both sides confirmed the successful implementa-
tion of all responsibilities by the JINR teams in participation of
the Institute both in the work-out of LHC parts and in prepara-
tion of experiments at the Large Hadron Collider (ATLAS, ALICE,
CMS). A. Sissakian also had meetings with the leaders of those
collaborations where JINR teams take part.

According to CERN plans, the launching of the LHC will
start in August 2007. At present JINR is working at Memoran-
dums of Understanding which will envisage the organization
of JINR participation in obtaining physics results at the LHC.
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Òðàäèöèîííàÿ ìåæäóíàðîäíàÿ âûñòàâêà «Íàóêà ñáëè-

æàåò íàðîäû», ïîñâÿùåííàÿ 50-ëåòèþ ÎÈßÈ, ïðîâîäè-
ëàñü ñ 25 ïî 28 àïðåëÿ âî Äâîðöå Íàöèé Æåíåâñêîãî îòäå-
ëåíèÿ ÎÎÍ (Øâåéöàðèÿ). Îíà áûëà îðãàíèçîâàíà Åâðî-
ïåéñêîé îðãàíèçàöèåé ÿäåðíûõ èññëåäîâàíèé è
Îáúåäèíåííûì èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé ïîä ïà-
òðîíàæåì ãåíåðàëüíîãî äèðåêòîðà Æåíåâñêîãî îòäåëåíèÿ
ÎÎÍ. Íà âûñòàâêå áûë ïðåäñòàâëåí øèðîêèé èñòîðè÷å-
ñêèé ñïåêòð íàó÷íîé äåÿòåëüíîñòè äâóõ ìåæäóíàðîäíûõ
öåíòðîâ, ÖÅÐÍ è ÎÈßÈ, èõ ñîòðóäíè÷åñòâà â ãëîáàëüíûõ
ïðîåêòàõ ñîâðåìåííîé ôèçèêè ýëåìåíòàðíûõ ÷àñòèö è
ïðèìåíåíèè äîñòèæåíèé ôóíäàìåíòàëüíîé ôèçèêè âûñî-
êèõ ýíåðãèé â ðàçëè÷íûõ æèçíåííûõ ñôåðàõ.

Ïåðåä îòêðûòèåì âûñòàâêè ñîñòîÿëàñü ïðåññ-êîíôå-
ðåíöèÿ, â êîòîðîé ïðèíÿëè ó÷àñòèå ãåíåðàëüíûé äèðåêòîð
ÖÅÐÍ ä-ð Ð. Ýìàð, äèðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñè-
ñàêÿí, çàìåñòèòåëü ãåíåðàëüíîãî äèðåêòîðà ÖÅÐÍ ïî íàó-
êå ïðîôåññîð É. Ýíãåëåí, íàó÷íûé ðóêîâîäèòåëü ÎÈßÈ
àêàäåìèê ÐÀÍ Â. Ã. Êàäûøåâñêèé, ñîâåòíèê ãåíåðàëüíîãî
äèðåêòîðà ÖÅÐÍ Í. Êóëüáåðã, ñîâåòíèê ïðåäñòàâèòåëüñòâà
ÐÔ ïðè Æåíåâñêîì îòäåëåíèè ÎÎÍ À. À. Ïåòðîâ.

Â ñâîèõ âûñòóïëåíèÿõ íà ïðåññ-êîíôåðåíöèè ïðîôåñ-
ñîð À. Í. Ñèñàêÿí è ä-ð Ð. Ýìàð ðàññêàçàëè î íàó÷íûõ èñ-
ñëåäîâàíèÿõ, ïðîâîäèìûõ â ÎÈßÈ è ÖÅÐÍ, â òîì ÷èñëå
ñîâìåñòíûõ, à òàêæå î áóäóùèõ ýêñïåðèìåíòàõ, ãëàâíûì

îáðàçîì ïî ôèçèêå âûñîêèõ ýíåðãèé íà ñòðîÿùåìñÿ óñêî-
ðèòåëå LHC — áîëüøîì àäðîííîì êîëëàéäåðå â ÖÅÐÍ.

Ïî çàâåðøåíèè ïðåññ-êîíôåðåíöèè â îäíîì èç çàëîâ
Äâîðöà Íàöèé ñîñòîÿëîñü îôèöèàëüíîå îòêðûòèå ïîñòåð-
íîé âûñòàâêè «Íàóêà ñáëèæàåò íàðîäû». Íà öåðåìîíèè
îòêðûòèÿ ïåðåä ñîáðàâøèìèñÿ ãîñòÿìè è ïîñåòèòåëÿìè
âûñòàâêè âûñòóïèëè ãåíåðàëüíûé äèðåêòîð Æåíåâñêîãî
îòäåëåíèÿ ÎÎÍ Ñ. Îðäæîíèêèäçå, ïîñòîÿííûé ïðåäñòà-
âèòåëü ÐÔ â Æåíåâñêîì îòäåëåíèè ÎÎÍ Â. Ëîùèíèí, ãå-
íåðàëüíûé äèðåêòîð ÖÅÐÍ äîêòîð Ð. Ýìàð, äèðåêòîð
ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí.

Ãîñòè è ïîñåòèòåëè ïðîÿâèëè áîëüøîé èíòåðåñ ê òåìà-
òè÷åñêîìó ñîäåðæàíèþ âûñòàâêè, îòðàæåííîìó íà ïî-
ñòåðíûõ ñòåíäàõ. Âî âðåìÿ ðàáîòû âûñòàâêè äåìîíñòðèðî-
âàëñÿ äîêóìåíòàëüíûé ôèëüì, ïîñâÿùåííûé ñîâìåñòíîé
íàó÷íîé ïðîãðàììå ÎÈßÈ è ÖÅÐÍ â îáëàñòè èññëåäîâà-
íèÿ ñòðóêòóðû ìèêðîìèðà. Ãîñòÿì âûñòàâêè áûëè ïðåäëî-
æåíû èíôîðìàöèîííûå áóêëåòû è ñóâåíèðû, âûïóùåííûå
ê 50-ëåòèþ ÎÈßÈ.

Âûñòàâêà íàãëÿäíî ïðîäåìîíñòðèðîâàëà èñòîðèþ
ðàçâèòèÿ è ñîâðåìåííûå äîñòèæåíèÿ èññëåäîâàíèé â ôè-
çèêå ýëåìåíòàðíûõ ÷àñòèö, ïðîâîäèìûõ ñîâìåñòíî ÖÅÐÍ
è ÎÈßÈ, à òàêæå äîñòèæåíèÿ â ÿäåðíîé ôèçèêå, ôèçèêå
êîíäåíñèðîâàííîãî ñîñòîÿíèÿ âåùåñòâà, â îáëàñòè ïðè-
êëàäíûõ èññëåäîâàíèé.
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The traditional international exhibition «Science Bring-

ing Nations Together» was held on 25–28 April in the Palais
des Nations of the United Nations Office in Geneva (UNOG),
Switzerland. This time it was the exhibition dedicated to the
50th anniversary of the establishment of JINR (26 March
1956), which was organized by the European Organization for
Nuclear Research (CERN, Geneva) and the Joint Institute for
Nuclear Research (JINR, Dubna), under the auspices of the
UNOG Director-General. Scientific activities of the two inter-
national centres, CERN and JINR, their joint collaboration in
global projects of modern elementary particle physics and ap-
plication of the achievements in fundamental high energy
physics in various aspects of life were widely demonstrated at
the event with a historical background.

A press conference was held before the opening of the ex-
hibition. CERN Director-General Dr R. Aymar, JINR Director
Professor A. Sissakian, CERN Chief Scientific Officer Professor
J. Engelen, JINR Scientific Leader RAS Academician V. Kady-
shevsky, Adviser to CERN Director-General N. Kulberg, and
Adviser to the RF Ambassador in UNOG A. Petrov participat-
ed in it.

Addressing the press conference, Professor A. Sissakian
and Dr R. Aymar spoke on the scientific research at JINR and
CERN, including the joint projects and future experiments,

mainly in high energy physics at the new Large Hadron Collid-
er (LHC) which is under construction at CERN.

Following the press conference, the official opening of
the poster exhibition «Science Bringing Nations Together»
was held in one of the halls of the Palais des Nations. At the
ceremony the guests and visitors were addressed by UNOG
Director-General S. Ordzhonikidze, RF Ambassador to
UNOG V. Loshchinin, CERN Director-General Dr R. Aymar,
and JINR Director Professor A. Sissakian.

The guests and visitors showed much interest in the the-
matic programme of the exhibition reflected in the posters. A
documentary film was shown during the days of the exhibition
about the joint scientific programmes of JINR and CERN in re-
search into the micro world structure. Booklets and souvenirs
issued to the date of JINR’s 50th anniversary were also avail-
able.

The exhibition revealed the history of development and
modern achievements in the research on elementary particle
physics conducted jointly by CERN and JINR, as well as the
progress in nuclear physics, condensed matter physics and ap-
plied research.

A presentation of technologies and devices developed

at the Scientific Centre for Applied Research (SCAR), JINR,

ÂÛÑÒÀÂÊÈ
EXHIBITIONS



51

ÂÛÑÒÀÂÊÈ
EXHIBITIONS

Æåíåâà (Øâåéöàðèÿ), 25–28 àïðåëÿ.
Âûñòàâêà ÖÅÐÍ–ÎÈßÈ

«Íàóêà ñáëèæàåò íàðîäû»

Geneva (Switzerland), 25–28 April.
CERN–JINR exhibition

«Science Bringing Nations Together»



25 ìàÿ â êîíôåðåíö-çàëå Ëàáîðàòîðèè èíôîðìàöèîí-
íûõ òåõíîëîãèé ñîñòîÿëàñü ïðåçåíòàöèÿ òåõíîëîãèé è

óñòðîéñòâ, ðàçðàáîòàííûõ â Íàó÷íîì öåíòðå ïðèêëàä-

íûõ èññëåäîâàíèé (ÍÖÏÈ) ÎÈßÈ. Ñðåäè ïðèãëàøåííûõ
áûëè ïðåäñòàâèòåëè ðîññèéñêèõ ïðåäïðèÿòèé è îðãàíèçà-
öèé, çàèíòåðåñîâàííûå â äàííûõ ðàçðàáîòêàõ, êîððåñïîí-
äåíòû ðîññèéñêèõ è èíîñòðàííûõ ñðåäñòâ ìàññîâîé èí-
ôîðìàöèè.

Ñ ïðèâåòñòâèåì îò èìåíè äèðåêöèè ÎÈßÈ âûñòóïèë
ãëàâíûé ó÷åíûé ñåêðåòàðü Í. À. Ðóñàêîâè÷. Ïðîôåññîð
Î. À. Çàéìèäîðîãà ïîçíàêîìèë ñîáðàâøèõñÿ ñ âîçìîæíî-
ñòÿìè íîâîãî âåùåñòâà — ãåòåðîýëåêòðèêà, ðàññêàçàë î
ïðèíöèïàõ åãî ïðèìåíåíèÿ â îïòèêå, õèìè÷åñêîì àíàëèçå,
ñîçäàíèè íåíàâåñíûõ ýëåìåíòîâ èíòåãðàëüíûõ ñõåì ðàç-
íîãî íîìèíàëà, ôîòîýëåìåíòîâ è ò. ä. Îñîáûé àêöåíò áûë
ñäåëàí íà «çâåçäíîé áàòàðåå», êîòîðàÿ ñîñòîèò èç ãåòåðî-

ýëåêòðè÷åñêîãî ôîòîýëåìåíòà ñ âûñîêîé ýôôåêòèâíî-
ñòüþ ðàáîòû â âèäèìîì è èíôðàêðàñíîì ñïåêòðàõ è ãåòå-
ðîýëåêòðè÷åñêîãî êîíäåíñàòîðà áîëüøîé åìêîñòè â ìàëîì
îáúåìå.

Ãåòåðîýëåêòðèê — ãåòåðîãåííàÿ ñóáñòàíöèÿ, ñîñòîÿ-
ùàÿ èç íîñèòåëÿ è àêòèâíîãî íà÷àëà — íàíî÷àñòèö âåùå-
ñòâà, îòëè÷íîãî îò âåùåñòâà íîñèòåëÿ. Ïðè ýòîì ðàçìåðû
íàíî÷àñòèö è ðàññòîÿíèå ìåæäó íèìè ìåíüøå äëèíû âîë-
íû âîçäåéñòâóþùåãî ýëåêòðîìàãíèòíîãî ïîëÿ. Ýòî çàïà-
òåíòîâàííîå èçîáðåòåíèå ó÷åíûõ ÍÖÏÈ îõâàòûâàåò 24
íàïðàâëåíèÿ íàóêè è òåõíèêè, ïîçâîëÿåò îñóùåñòâëÿòü
óïðàâëåíèå ìàãíèòíûì ïîëåì è åãî ïðåîáðàçîâàíèå, ñî-
çäàâàòü ïðèáîðû è óñòðîéñòâà ñ ïðîãíîçèðóåìûìè îïòè-
÷åñêèìè, ýëåêòðè÷åñêèìè è ìàãíèòíûìè ñâîéñòâàìè.

Íà ïðåçåíòàöèè áûë ïðîäåìîíñòðèðîâàí îáðàçåö ãå-
òåðîýëåêòðè÷åñêîãî ôîòîýëåìåíòà (ÃÝÔ), ÿâëÿþùåãîñÿ
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was held on 25 May in the conference hall of the Laboratory of
Information Technologies. It was attended by representatives
from Russian enterprises and organizations interested in such
elaborations, journalists from the central, regional and local
mass media.

On behalf of the JINR Directorate, Chief Scientific Secre-
tary N. Russakovich greeted the guests. Professor O. Zaimi-
doroga described to the audience the properties and potential
of a new substance — heteroelectric. He also spoke about the
basics of its application in optics and in chemical analysis, the
development of unhinged elements of integral schemes of var-
ious types, photoelements, etc. The «stellar battery» was par-

ticularly discussed in the report. It consists of a heteroelectric
photoelement with high operation efficiency in the visible and
infrared spectra and a heteroelectric capacitor of large capaci-
ty in a small volume.

A heteroelectric is a kind of heterogeneous substance
which consists of a carrier and an active core — nanoparticles
of a substance different from the core substance. The dimen-
sions of nanoparticles and the distance between them are less
than the wavelength of the induced electromagnetic field. This
patented invention of the scientists from SCAR overlaps 24
branches of science and technology and makes it possible to
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Ëàáîðàòîðèÿ èíôîðìàöèîííûõ òåõíîëîãèé, 25 ìàÿ.
Ïðåçåíòàöèÿ «çâåçäíîé áàòàðåè», ñîçäàííîé íà îñíîâå
ãåòåðîýëåêòðèêà — èçîáðåòåíèÿ ó÷åíûõ ÍÖÏÈ ÎÈßÈ

Laboratory of Information Technologies, 25 May.
Presentation of the «stellar battery» produced on the basis of

heteroelectric — an invention by scientists from SCAR, JINR
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îñíîâíûì êîìïîíåíòîì «çâåçäíîé áàòàðåè». ÃÝÔ
èìååò ìàññó ïîëóïðîâîäíèêîâîãî âåùåñòâà íà âàòò
ýíåðãèè â òûñÿ÷ó ðàç ìåíüøå, ÷åì ó ôîòîýëåìåíòîâ
ñîâðåìåííûõ ñîëíå÷íûõ áàòàðåé. Ðàñ÷åòû óêàçûâà-
þò íà òî, ÷òî ñåáåñòîèìîñòü ãåòåðîýëåêòðè÷åñêîãî
ôîòîýëåìåíòà «çâåçäíîé áàòàðåè» áóäåò íèæå ñåáå-
ñòîèìîñòè ôîòîýëåìåíòà ñîëíå÷íîé áàòàðåè.

Îòâå÷àÿ íà âîïðîñû, äèðåêòîð ÍÖÏÈ ïðîôåñ-
ñîð Â. Í. Ñàìîéëîâ ïîä÷åðêíóë, ÷òî ðàáîòà ïî ñî-
çäàíèþ «çâåçäíîé áàòàðåè» åùå íå çàâåðøåíà è èñ-
ñëåäîâàòåëè çàèíòåðåñîâàíû â ïàðòíåðàõ. Ñ êîí-
êðåòíûì ïðåäëîæåíèåì î ñîòðóäíè÷åñòâå è
ïîääåðæêå ó÷åíûõ âûñòóïèë îòâåòñòâåííûé ñåêðå-
òàðü Êîìèòåòà ïî ïðîìûøëåííîìó ðàçâèòèþ è âûñî-
êèì òåõíîëîãèÿì Òîðãîâî-ïðîìûøëåííîé ïàëàòû
ÐÔ Â. Í. Þðòååâ. Îí ïîä÷åðêíóë, ÷òî ïàëàòà ãîòîâà
ïðåäîñòàâèòü ñâîþ ïëîùàäêó äëÿ äèàëîãà ó÷å-
íûõ-ðàçðàáîò÷èêîâ è ïðîìûøëåííèêîâ, áèçíåñìå-
íîâ, à òàêæå ïðîâåñòè ñåðèþ ìåðîïðèÿòèé ïî ïðî-
äâèæåíèþ èçîáðåòåíèé.

22 ìàðòà â êîíôåðåíö-çàëå Ëàáîðàòîðèè òåîðåòè÷åñêîé

ôèçèêè èì. Í. Í. Áîãîëþáîâà ïðîøåë ñåìèíàð, ïîñâÿùåí-
íûé 50-ëåòèþ ÎÈßÈ. Îòêðûë è âåë ñåìèíàð äèðåêòîð Èíñòè-
òóòà è Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè ïðîôåññîð
À. Í. Ñèñàêÿí. Åãî âûñòóïëåíèå áûëî ïîñâÿùåíî èñòîðèè è
äîñòèæåíèÿì ËÒÔ, à òàêæå ïåðñïåêòèâàì äåÿòåëüíîñòè äóá-
íåíñêèõ òåîðåòèêîâ. Îí âðó÷èë âåòåðàíàì ËÒÔ ôåäåðàëüíûå,
ãîðîäñêèå, îáëàñòíûå è èíñòèòóòñêèå íàãðàäû.

Àêàäåìèê Ä. Â. Øèðêîâ ïîäåëèëñÿ âîñïîìèíàíèÿìè î
Í. Í. Áîãîëþáîâå è Ä. È. Áëîõèíöåâå, ðàññêàçàë îá èõ ðîëè â
ñîçäàíèè è ñòàíîâëåíèè ËÒÔ, îá óñïåõàõ ëàáîðàòîðèè, ïðî-
äåìîíñòðèðîâàë ðÿä èñòîðè÷åñêèõ ôîòîäîêóìåíòîâ.

Âûñòóïëåíèå íàó÷íîãî ðóêîâîäèòåëÿ Èíñòèòóòà àêàäå-
ìèêà Â. Ã. Êàäûøåâñêîãî, êîòîðûé ñìåíèë â 1987 ã. íà ïîñòó
äèðåêòîðà ËÒÔ àêàäåìèêà Í. Í. Áîãîëþáîâà, áûëî ïîñâÿùå-
íî ïàìÿòè òåõ, êîãî óæå íåò ñðåäè æèâûõ, íî êòî îñòàâèë ñâîé
ñëåä â èñòîðèè ëàáîðàòîðèè è â ñåðäöàõ êîëëåã.

Ïðîôåññîð À. Ò. Ôèëèïïîâ, âñïîìèíàÿ î ïåðâûõ ãîäàõ
ëàáîðàòîðèè, ïîä÷åðêíóë, ÷òî âî âðåìåíà Í. Í. Áîãîëþáîâà
ðàáîòû ñîòðóäíèêîâ ËÒÔ îòëè÷àëèñü âûñîêèì ìàòåìàòè÷å-
ñêèì óðîâíåì, è îáðàòèëñÿ ñ ïðèçûâîì ê ñîòðóäíèêàì ëàáîðà-
òîðèè óäåëÿòü ýòîìó áîëüøå âíèìàíèÿ.

Ñ 1989 ïî 1992 ã. âèöå-äèðåêòîðîì ÎÈßÈ áûë èçâåñòíûé
íåìåöêèé ó÷åíûé-òåîðåòèê — ïðîôåññîð Ä. Ýáåðò. Îí ðàñ-
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control the magnetic field and transform it, to develop
devices with properties projected optically, electrically
and magnetically.

A sample of a heteroelectric photoelement (HEPh),
which is the main component of the «stellar battery»,
was demonstrated at the presentation. HEPh has a mass
of semiconductor substance per watt a thousand times
less than that of photoelements in modern solar batter-
ies. Calculations show that the prime cost of a het-
erolectric photoelement in a «stellar battery» will be
lower than that of a photoelement of the modern solar
battery.

Answering the questions after the report, SCAR Di-
rector V. Samoilov stressed the fact that the work toward
the development of the «stellar battery» is not finished
yet and the researchers are eager to find partners. Exec-
utive Secretary of the Committee on Industrial Develop-
ment and High Technology of the RF Chamber of Com-
merce and Industry V. Yurteev made an acute sugges-
tion to cooperate with and support the scientists. He
especially indicated that the Chamber is ready to grant
their environment for a dialogue of scientists-designers
with industrialists and businessmen and to promote the
inventions.

A seminar dedicated to the 50th anniversary of JINR was held
on 22 March in the conference hall of the Bogoliubov Laborato-

ry of Theoretical Physics. JINR and BLTP Director Professor
A. Sissakian opened and presided over the seminar. He spoke in
his speech about the history and achievements of the Laboratory
of Theoretical Physics and prospects for Dubna theoreticians. He
also presented LTP veterans with federal, local, regional and JINR
awards.

Academician D. Shirkov told the audience about his reminis-
cences of N. Bogoliubov and D. Blokhintsev. He also talked about
their role in establishing and developing the Laboratory of Theo-
retical Physics, successful achievements of the laboratory staff
members and showed the audience a number of historical photo
documents.

JINR Scientific Leader Academician V. Kadyshevsky, who
superseded Academician N. Bogoliubov in 1987 as LTP director,
spoke about those scientists who had passed away, but left remark-
able records in the history of the laboratory and in the memory of
their colleagues.

Remembering first years of research at the laboratory, Profes-
sor A. Filippov stressed the fact that at the time of N. Bogoli-
ubov’s leadership LTP staff members possessed quite a high math-



ñêàçàë î âðåìåíè ñâîåé ðàáîòû â ËÒÔ, êîñíóâøèñü òåõ
òðóäíîñòåé, ñ êîòîðûìè ïðèøëîñü ñòîëêíóòüñÿ äèðåê-
öèè Èíñòèòóòà âî ãëàâå ñ Ä. Ä. Êèøåì â íà÷àëå 1990-õ.
Ä. Ýáåðò âðó÷èë À. Í. Ñèñàêÿíó ïàìÿòíûé ïîäàðîê è
ïðèâåòñòâèå Áåðëèíñêîãî óíèâåðñèòåòà èì. Â. ôîí Ãóì-
áîëüäòà.

Òîðæåñòâåííîå ñîáðàíèå ñîòðóäíèêîâ Ëàáîðàòî-

ðèè âûñîêèõ ýíåðãèé, ïîñâÿùåííîå þáèëåþ Èíñòèòó-
òà, ñîâïàëî ñ 45-ëåòèåì ïåðâîãî ïîëåòà ÷åëîâåêà â êîñ-
ìîñ. 12 àïðåëÿ ìíîãèì âåòåðàíàì, ó÷åíûì, èíæåíåðàì,
ñïåöèàëèñòàì, âíåñøèì áîëüøîé âêëàä â ñòàíîâëåíèå è
ðàçâèòèå ëàáîðàòîðèè, áûëè âðó÷åíû äèïëîìû è ïî÷åò-
íûå ãðàìîòû. Ñîòðóäíèêîâ ëàáîðàòîðèè ïîçäðàâèëè äè-
ðåêòîð ÎÈßÈ ïðîôåññîð À. Í. Ñèñàêÿí, äèðåêòîð ËÂÝ
ïðîôåññîð À. È. Ìàëàõîâ, äèðåêòîð ËÔ× Â. Ä. Êåêåëè-
äçå, ïðåäñåäàòåëü ÎÊÏ-22 Å. À. Ìàòþøåâñêèé è äðóãèå
ãîñòè è ó÷àñòíèêè ïðàçäíèêà. Ñâîèìè âîñïîìèíàíèÿìè
î ñîçäàíèè ñèíõðîôàçîòðîíà, ïåðâûõ ýêñïåðèìåíòàõ íà
ýòîì óñêîðèòåëå, ÿðêèõ ýïèçîäàõ ñòàíîâëåíèÿ ëàáîðàòî-
ðèè ïîäåëèëèñü âåòåðàíû.

Â ýòîò æå äåíü äèðåêòîð ÎÈßÈ À. Í. Ñèñàêÿí, âè-
öå-äèðåêòîð Ì. Ã. Èòêèñ, ïîìîùíèê äèðåêòîðà
À. Â. Ðóçàåâ â Äîìå ìåæäóíàðîäíûõ ñîâåùàíèé ïîçäðà-

âèëè ñ þáèëååì Èíñòèòóòà ñîòðóäíèêîâ îòäåëîâ è
ñëóæá Óïðàâëåíèÿ ÎÈßÈ è âðó÷èëè èì ïàìÿòíûå ïî-
äàðêè, ïî÷åòíûå ãðàìîòû è äèïëîìû.

Äâóõäíåâíûé ñåìèíàð ïî êîìïüþòåðíîé àëãåáðå

ñîñòîÿëñÿ â ËÈÒ ÎÈßÈ 23–24 ìàÿ. Â íåì ïðèíÿëè ó÷à-
ñòèå áîëåå 30 ó÷åíûõ, ïðåäñòàâëÿþùèõ Ëèíö (Àâñò-
ðèÿ), Òóðêó (Ôèíëÿíäèÿ), Ìîñêâó, Ñàíêò-Ïåòåðáóðã,
Áåëãîðîä, Ñàìàðó, Ñàðàòîâ, Òàìáîâ, Òâåðü è Äóáíó.
Áûëî ïðåäñòàâëåíî 27 äîêëàäîâ.

Ýòîò ñåìèíàð — äåñÿòûé èç ñåðèè ñîâìåñòíûõ ñå-
ìèíàðîâ, ïðîâîäèìûõ ñ 1997 ã. ÎÈßÈ, ôàêóëüòåòîì
ÂÌÊ ÌÃÓ è ÍÈÈßÔ èì. Ä. Â. Ñêîáåëüöûíà ÌÃÓ.
Îñíîâíàÿ öåëü ñåìèíàðîâ — îáåñïå÷èòü ôîðóì äëÿ îá-
ñóæäåíèÿ ñîâðåìåííûõ ìåòîäîâ, àëãîðèòìîâ è ñèñòåì
êîìïüþòåðíîé àëãåáðû êàê ñïåöèàëèñòàìè â îáëàñòè
èíôîðìàòèêè, òàê è ìàòåìàòèêàìè è ôèçèêàìè, óñïåø-
íî ïðèìåíÿþùèìè êîìïüþòåðíóþ àëãåáðó â ñâîèõ èñ-
ñëåäîâàíèÿõ. Îñíîâíûìè òåìàìè ñåìèíàðà áûëè ñëåäó-
þùèå: èññëåäîâàíèå è ðåøåíèå íåëèíåéíûõ ïîëèíîìè-
àëüíûõ óðàâíåíèé è äèôôåðåíöèàëüíûõ óðàâíåíèé ñ
ïîìîùüþ ñèñòåì êîìïüþòåðíîé àëãåáðû; ÷èñëåí-
íî-àíàëèòè÷åñêèå ìåòîäû; ðàçðàáîòêà è ðàçâèòèå íîâûõ
àëãîðèòìîâ êîìïüþòåðíîé àëãåáðû è èõ ðåàëèçàöèÿ;
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ematical level in their work, and addressed the present staff
members to focus more attention on this aspect.

In the period from 1989 to 1992 Professor D. Ebert, a
famous German theoretician, was JINR vice-director. At the
seminar, he spoke about the time of his work at LTP, touch-
ing upon those problems which the JINR Directorate head-
ed by D. Kiss had to face at the beginning of the 1990s.
D. Ebert presented A. Sissakian with a memorable gift and
greetings of the Humboldt University in Berlin.

The ceremonial meeting of the staff members of the
Laboratory of High Energies, dedicated to the jubilee of
the Institute, was held on the day of the 45th anniversary of
the first flight of a man to space. On 12 April many veterans,
scientists, engineers, and specialists who contributed much
to the establishment and development of the laboratory
were presented with diplomas. JINR Director Professor
A. Sissakian, LHE Director Professor A. Malakhov, LPP
Director V. Kekelidze, Head of the Joint Trade Union Com-
mittee E. Matyushevsky and other guests and participants of
the event congratulated the laboratory staff members. Veter-
ans spoke at the seminar about the construction of the Syn-

chrophasotron, first experiments at this accelerator and
bright moments in the laboratory development.

The same day JINR Director A. Sissakian, JINR Vice-
Director M. Itkis, JINR Assistant Director A. Ruzaev con-
gratulated staff members of the Institute administration

departments on the jubilee of JINR and presented them with
memorable gifts and diplomas.

A traditional two-day Workshop on Computer Alge-

bra was held at the Laboratory of Information Technologies
(JINR) on 23–24 May. Attending were more than 30 scien-
tists from Linz (Austria), Turku (Finland), Moscow, St. Pe-
tersburg, Belgorod, Samara, Saratov, Tambov, Tver and
Dubna. Twenty-seven reports were presented.

The workshop was the 10th in a series of joint seminars
on computer algebra conducted since 1997 by the Joint In-
stitute for Nuclear Research, the MSU Faculty of Comput-
ing Mathematics and SRINP MSU. The main goal of the
workshops is to provide a forum for researchers on comput-
er algebra methods, algorithms and software and for those
who use this tool in theoretical, mathematical and experi-
mental physics. The workshop programme covered the fol-
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ïðèìåíåíèå ñèñòåì êîìïüþòåðíîé àëãåáðû äëÿ âû÷è-
ñëåíèé â òåîðåòè÷åñêîé è ìàòåìàòè÷åñêîé ôèçèêå.

Íàèáîëüøèé èíòåðåñ âûçâàëè äîêëàäû À. Ìþëëÿ-
ðè èç Óíèâåðñèòåòà Òóðêó (ñîâìåñòíî c Í. Ä. Ãîãèíûì)
«Ïîñëåäîâàòåëüíîñòü Ôèáîíà÷÷è–Ïàäîâàíà è ìàòðèöû
ïðåîáðàçîâàíèÿ Ìàê-Âèëüÿìñ», À. È. Îâ÷èííèêîâà
(ÌÃÓ, Óíèâåðñèòåò øòàòà Ñåâåðíàÿ Êàðîëèíà; ñîâìåñò-
íî ñ Ì. Â. Êîíäðàòüåâîé, Î. Ä. Ãîëóáèöêèì, Ì. Ìîðåíî
Ìàçà) «Î íåêîòîðûõ îöåíêàõ â àëãîðèòìå Ðîçåíôåëüäà–
Ãðåáíåðà», Â. Ï. Ãåðäòà (ÎÈßÈ; ñîâìåñòíî c
Þ. À. Áëèíêîâûì) «Î ñòðàòåãèè âûáîðà íåìóëüòèïëè-
êàòèâíûõ ïðîäîëæåíèé ïðè âû÷èñëåíèè áàçèñîâ
Æàíå», Â. Â. Êîðíÿêà (ÎÈßÈ) «Ñèììåòðè÷íûå êëåòî÷-
íûå àâòîìàòû», Í. Í. Âàñèëüåâà (Ñàíêò-Ïåòåðáóðãñêîå
îòäåëåíèå Ìàòåìàòè÷åñêîãî èíñòèòóòà èì. Â. À. Ñòå-
êëîâà ÐÀÍ) «Âûïóêëûå ìîíîìèàëüíûå óïîðÿäî÷åíèÿ,
ìíîãîìåðíûå äèàãðàììû Þíãà è áàçèñû Ãðåáíåðà»,
Ñ. À. Ìèõååâà èç Òâåðñêîãî óíèâåðñèòåòà (ñîâìåñòíî ñ
Å. Â. Áåñïàëüêî, È. Â. Ïóçûíèíûì, Â. Ï. Öâåòêîâûì)
«Àíàëèòè÷åñêèå ìåòîäû â òåîðèè ãðàâèòèðóþùèõ
ñâåðõïëîòíûõ êîíôèãóðàöèé ñ ðåàëèñòè÷åñêèìè óðàâ-
íåíèÿìè ñîñòîÿíèÿ».

Â. Ï. Ãåðäò, À. À. Áîãîëþáñêàÿ

Â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áî-
ãîëþáîâà ñ 1 ïî 30 àïðåëÿ ïðîõîäèëî 10-å ðàáî÷åå ñîâå-
ùàíèå «Òåîðèÿ íóêëåàöèè è åå ïðèìåíåíèÿ». Â åãî ðà-
áîòå ó÷àñòâîâàëè îêîëî 60 ó÷åíûõ èç Ðîññèè, Áåëîðóñ-
ñèè, Áîëãàðèè, Ãåðìàíèè, Óçáåêèñòàíà, Óêðàèíû è
ÎÈßÈ.

Â òå÷åíèå íåäåëè ó÷àñòíèêè çàñëóøàëè è îáñóäèëè
îêîëî 50 îáçîðíûõ äîêëàäîâ, ïîñâÿùåííûõ èññëåäîâà-
íèÿì, âûïîëíåííûì ïîñëå îêîí÷àíèÿ ïðåäûäóùåãî ñî-
âåùàíèÿ, à òàêæå ðåçóëüòàòàì, ïîëó÷åííûì ïî ñîâìåñò-
íûì ïðîåêòàì. Âïåðâûå íà ñîâåùàíèè îáñóæäàëèñü
ïðèìåíåíèÿ òåîðèè ôàçîâûõ ïåðåõîäîâ â ôèçèêå àòìî-
ñôåðû è ãåîëîãèè, à òàêæå òåõíîëîãèÿ ïîëó÷åíèÿ ñïåöè-
àëüíûõ ñòåêîë.

Òðè íåäåëè ñîâåùàíèÿ îòâîäèëèñü ïðîäîëæåíèþ
ðàáîòû ïî ñîâìåñòíûì ïðîåêòàì è ïëàíèðîâàíèþ íî-
âûõ ïðîåêòîâ. Ïî ðåçóëüòàòàì ðàáîòû â Äóáíå ïîäãîòî-
âëåíû ê ïóáëèêàöèè òðè ñòàòüè. Ñëåäóåò îòìåòèòü, ÷òî
çà ïîñëåäíèå ãîäû ïîñòîÿííûìè ó÷àñòíèêàìè ñîâåùà-
íèÿ îïóáëèêîâàíû ñëåäóþùèå ìîíîãðàôèè: Â. Ï. Ñêðè-
ïîâ, Ì. Ç. Ôàéçóëèí «Ôàçîâûå ïåðåõîäû òâåðäîå òå-
ëî – æèäêîñòü – ïàð è òåðìîäèíàìè÷åñêîå ïîäîáèå»
(WILEY-VCH, 2006); Á. Ì. Ñìèðíîâ «Ïðèíöèïû ñòàòè-
ñòè÷åñêîé ôèçèêè» (WILEY-VCH, 2006); Â. Ýáåëèíã,
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lowing topics: algebraic methods for nonlinear polynomial
and differential equations, symbolic-numeric methods,
computer algebra algorithms and software packages;
application to theoretical and mathematical physics.

The greatest interest was attracted by the reports «Fi-
bonacci–Padovan Sequences and MacWilliams Transform
Matrices» by A. Myllari (University of Turku, in coopera-
tion with N. Gogin), «Bounding Orders in Rosen-
feld-Groebner Algorithm» by Alexei Ovchinnikov (MSU
and North Carolina State University, in collaboration with
M. Kondratieva, O. Golubitsky, M. Moreno Maza), «On
Selection Strategy for Non-multiplicative Prolongations in
Computing Janet Bases» by V. Gerdt (LIT, JINR; in cooper-
ation with Yu. Blinkov), «Symmetric Cellular Automata»
by V. Kornyak (LIT, JINR), «Convex Monomial Orderings,
Multidimensional Young Diagrams and Groebner Bases»
by N. Vasiliev (Steklov Institute of Mathematics, St. Peters-
burg, RAS), «Analytical Methods in Theory of Gravitating
Superdense Configurations with Realistic State Equation»
by S. Mikheev (Tver State University, in cooperation with
E. Bespalko, I. Puzynin, V. Tsvetkov).

V. Gerdt, A. Bogolubskaya

X Workshop «Nucleation Theory and Its Application»

was held on 1–30 April at the Bogoliubov Laboratory of
Theoretical Physics. About 60 scientists from Russia, Be-
larus, Bulgaria, Germany, Uzbekistan, Ukraine and JINR
took part in it.

For a week the workshop participants listened to and
discussed about 50 review reports on the research conduct-
ed after the previous workshop and the results obtained in
joint projects. For the first time one of the discussion topics
was the application of the phase transition theory in at-
mosphere physics and geology, as well as the technology of
special glass production.

For three more weeks joint research was continued and
new projects were planned. Three papers are prepared on
the results of the work in Dubna. It should be noted that the
following permanent participants of the workshop have
published their monographs: V. Skripov, M. Faizulin
«Phase Transitions Solid Body – Liquid – Vapour and
Thermodynamic Similarity» (WILEY-VCH, 2006);
B. Smirnov «Principles of Statistical Physics» (WILEY-
VCH, 2006); W. Ebeling, R. Feistel «Chaos and Space,
Evolution Synergy» (Moscow–Izhevsk, 2005). The JINR



Ð. Ôåéñòåë «Õàîñ è êîñìîñ, ñèíåðãåòèêà ýâîëþöèè»
(Ìîñêâà–Èæåâñê, 2005). Èçäàòåëüñêèì îòäåëîì ÎÈßÈ
îïóáëèêîâàí 3-é òîì òðóäîâ ñîâåùàíèÿ, â êîòîðîì ïîä-
âîäÿòñÿ èòîãè ðàáîòû çà ïîñëåäíèå òðè ãîäà.

Ñîâåùàíèå ïðîâîäèëîñü ïðè ôèíàíñîâîé ïîääåðæ-
êå Ðîññèéñêîãî ôîíäà ôóíäàìåíòàëüíûõ èññëåäîâàíèé
è ïðîãðàììû «Ãåéçåíáåðã–Ëàíäàó». Ïëàíèðóåòñÿ ïðî-
äîëæèòü òàêóþ ýôôåêòèâíóþ ôîðìó ñîòðóäíè÷åñòâà è â
äàëüíåéøåì.

Ñ 22 ïî 27 ìàÿ â Ñëîâàêèè â ìåñòå÷êå Ìîäðà-Ãàðìî-
íèÿ (â 30 êèëîìåòðàõ îò Áðàòèñëàâû) ïðîõîäèëî òðàäè-
öèîííîå ìåæäóíàðîäíîå ñîâåùàíèå «Ðåëÿòèâèñòñêàÿ

ÿäåðíàÿ ôèçèêà: îò ñîòåí ÌýÂ äî ÒýÂ», â ýòîì ãîäó
ïîñâÿùåííîå 50-ëåòèþ ÎÈßÈ. Ñîâåùàíèå áûëî îðãà-
íèçîâàíî Ôèçè÷åñêèì èíñòèòóòîì Ñëîâàöêîé àêàäåìèè
íàóê (ÔÈ ÑÀÍ) è ÎÈßÈ. Íà îòêðûòèè âûñòóïèë ïðåä-
ñòàâèòåëü Ñëîâàöêîãî ôèçè÷åñêîãî îáùåñòâà ïðîôåñ-
ñîð Þ. Áîãà÷åê. Îò èìåíè äèðåêöèè ÎÈßÈ ó÷àñòíèêîâ
ñîâåùàíèÿ ïðèâåòñòâîâàë âèöå-äèðåêòîð Èíñòèòóòà
ïðîôåññîð Ð. Ëåäíèöêè, ïðåäñòàâèâøèé äîêëàä îá
èñòîðèè ÎÈßÈ, ñîâðåìåííîì ñîñòîÿíèè è ïëàíàõ íà áó-
äóùåå. Ñîâåùàíèå ïðèâåòñòâîâàë ïîëíîìî÷íûé ïðåä-
ñòàâèòåëü Ïðàâèòåëüñòâà Ñëîâàêèè â ÎÈßÈ ïðîôåññîð

Ñ. Äóáíè÷êà, êîòîðûé ïðèíÿë àêòèâíîå ó÷àñòèå â åãî ðà-
áîòå. Â îòêðûòèè òàêæå ó÷àñòâîâàë ñîïðåäñåäàòåëü îðã-
êîìèòåòà ñîâåùàíèÿ ñî ñòîðîíû Ñëîâàêèè ïðîôåññîð
Ø. Ãìóöà èç ÔÈ ÑÀÍ.

Â ðàáîòå ñîâåùàíèÿ ïðèíÿëè ó÷àñòèå ôèçèêè èç
ÎÈßÈ, Ñëîâàêèè, ×åõèè, Ïîëüøè, Èòàëèè è Ãåðìàíèè,
êîòîðûå ïðåäñòàâèëè îêîëî 40 äîêëàäîâ. Ðÿä äîêëàäîâ
êàñàëñÿ òåîðèè ÿäåðíûõ âçàèìîäåéñòâèé ïðè âûñîêèõ
ýíåðãèÿõ, äðóãèå áûëè ïîñâÿùåíû íîâûì ýêñïåðèìåí-
òàëüíûì ðåçóëüòàòàì â ýòîé îáëàñòè, à òàêæå ïðèêëàä-
íûì âîïðîñàì èñïîëüçîâàíèÿ óñêîðåííûõ ÿäåðíûõ ïó÷-
êîâ. Ïîäðîáíî îáñóæäàëñÿ âîïðîñ ðàçâèòèÿ óñêîðèòåëü-
íîé áàçû ÎÈßÈ íà îñíîâå íóêëîòðîíà, ðåçóëüòàòû,
ïîëó÷åííûå íà óñêîðèòåëüíîì êîìïëåêñå, è ïðåäñòîÿ-
ùèå ïëàíû â ðàìêàõ ïåðñïåêòèâíîé ïðîãðàììû ðàçâè-
òèÿ ÎÈßÈ. Îáñóæäàëèñü ðåçóëüòàòû, ïîëó÷åííûå, â
òîì ÷èñëå è ñ ó÷àñòèåì ñîòðóäíèêîâ ÎÈßÈ, â ÖÅÐÍ
(Øâåéöàðèÿ), BNL è Ëàáîðàòîðèè Äæåôåðñîíà (ÑØÀ),
Ôðàñêàòè (Èòàëèÿ), GSI (Ãåðìàíèÿ). Ñëåäóåò îòìåòèòü,
÷òî â ðàáîòå ñîâåùàíèÿ ïðèíÿëî ó÷àñòèå çíà÷èòåëüíîå
÷èñëî ìîëîäûõ ó÷åíûõ è ñïåöèàëèñòîâ.

Äèðåêòîð Ëàáîðàòîðèè âûñîêèõ ýíåðãèé
èì. Â. È. Âåêñëåðà è À. Ì. Áàëäèíà ïðîôåññîð
À. È. Ìàëàõîâ ïîäðîáíî ðàññêàçàë î äîëãîñðî÷íîé ïðî-
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Publishing Department issued the third volume of the
Workshop Proceedings where the results of the last three
years are presented.

The workshop was financially supported by the
Russian Foundation for Basic Research and the Heisen-
berg–Landau programme. The efficient form of cooperation
is planned to be continued in the future.

On 22–27 May in Modra-Harm�nia in Slovakia (30 km
from Bratislava) the traditional international workshop
«Relativistic Nuclear Physics: from Hundreds of MeV to

TeV» devoted to the 50th anniversary of JINR was held. The
workshop was organized by the Physical Institute of the
Slovak Academy of Sciences (PI SAS) and the Joint Insti-
tute for Nuclear Research (JINR). At the opening ceremony,
a representative of the Slovac Physical Society Professor
Yu. Boga�ek gave a speech of welcome. On behalf of the
JINR Directorate the participants of the workshop were
greeted by JINR Vice-Director Professor R. Lednick�, who
also gave a report on the history of JINR, modern status and
plans for the future. The workshop was welcomed by
Plenipotentiary of the Slovak Government to JINR S. Dub-

ni�ka, who took an active part in the workshop. The
co-chairman of the Organizing Committee of the workshop
from the Slovak side Professor S. Gmuca (PI SAS) also took
part in the opening ceremony of the workshop.

Physicists from JINR, Slovakia, the Czech Republic,
Poland, Italy and Germany made about 40 presentations. A
number of reports were devoted to the theory of nuclear in-
teractions at high energies; others were devoted to new ex-
perimental results in this field and problems of application
of accelerated nuclear beams. The issue of the development
of the JINR accelerator complex on the basis of the Nu-
clotron, obtained results and plans in the framework of the
programme of JINR development were discussed in detail.
The results obtained at CERN (Switzerland), BNL and JLab
(USA), Frascati (Italy), GSI (Germany), including those ob-
tained with the participation of the JINR researchers, were
discussed. It should be noted that a considerable number of
young researchers took part in the workshop.

Director of the Veksler and Baldin Laboratory of High
Energies Professor A. Malakhov described in detail the
long-term research programme of the laboratory. Deputy
Directors Professor N. Agapov and Professor S. Vokal in-
formed the participants on the plans of the development of
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Ìîäðà-Ãàðìîíèÿ (Ñëîâàêèÿ), 22–27 ìàÿ.
Ìåæäóíàðîäíîå ñîâåùàíèå
«Ðåëÿòèâèñòñêàÿ ÿäåðíàÿ ôèçèêà: îò ñîòåí ÌýÂ äî ÒýÂ»

Modra-Harm�nia (Slovakia), 22–27 May.
International meeting «Relativistic Nuclear Physics:

from Hundreds of MeV to TeV»



ãðàììå èññëåäîâàíèé ëàáîðàòîðèè. Çàìåñòèòåëè äèðåê-
òîðà ëàáîðàòîðèè ïðîôåññîð Í. Í. Àãàïîâ è ïðîôåññîð
Ñ. Âîêàë ïðîèíôîðìèðîâàëè ñîîòâåòñòâåííî î ïëàíàõ
ðàçâèòèÿ óñêîðèòåëüíîãî êîìïëåêñà íóêëîòðîí è ýêñïå-
ðèìåíòàõ ñ ÿäåðíûìè ïó÷êàìè íà íåì.

Áîëüøîé èíòåðåñ âûçâàë äîêëàä çàìåñòèòåëÿ äè-
ðåêòîðà Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà ïðîôåññîðà À. Ñ. Ñîðèíà, ñîäåð-
æàùèé èíèöèèðîâàííîå äèðåêòîðîì ÎÈßÈ ïðîôåññî-
ðîì À. Í. Ñèñàêÿíîì ïðåäëîæåíèå ïî ïîèñêó ñìåøàí-
íîé ôàçû ñèëüíîâçàèìîäåéñòâóþùåé ìàòåðèè íà íóêëî-
òðîíå. Ïðîôåññîð Â. Â. Áóðîâ (ËÒÔ ÎÈßÈ) ñäåëàë
ñîäåðæàòåëüíûé äîêëàä íà òåìó «Ýëåêòðîìàãíèòíûå
ñâîéñòâà äåéòðîíà â ïîäõîäå Áåòå–Ñîëïèòåðà», âûçâàâ-
øèé æèâóþ äèñêóññèþ ó÷àñòíèêîâ ñîâåùàíèÿ. Î÷åíü
èíôîðìàòèâíûì áûë äîêëàä ïðîôåññîðà Ï. Ðîññè èç
Èòàëèè, ïîñâÿùåííûé èçó÷åíèþ ôîðìôàêòîðîâ íóêëî-
íîâ íà íàêîïèòåëüíîì ýëåêòðîí-ïîçèòðîííîì êîëüöå
DANAE âî Ôðàñêàòè.

Î ðåçóëüòàòàõ, ïîëó÷åííûõ íà óñòàíîâêå NA-49 â
ÖÅÐÍ, ñäåëàë ñîîáùåíèå äîêòîð Ò. Øóñòåð èç Ãåðìà-
íèè. Áûëè ïðèâåäåíû óíèêàëüíûå äàííûå, ïîëó÷åííûå
â øèðîêîé îáëàñòè ýíåðãèè îò 20 äî 158 À ÃýÂ äëÿ
ñòîëêíîâåíèé ÿäåð ñâèíöà, êàëüöèÿ è óãëåðîäà, à òàêæå

äàíà èíôîðìàöèÿ î äàëüíåéøèõ ïëàíàõ êîëëàáîðàöèè.
Îòìå÷àëàñü çíà÷èòåëüíàÿ ðîëü äóáíåíñêîé ãðóïïû èç
ËÂÝ (ðóêîâîäèòåëü ïðîôåññîð Ë. Ã. Ìåëêóìîâ) â ñîçäà-
íèè óñòàíîâêè è ïîëó÷åíèè ðåçóëüòàòîâ.

Èíòåðåñíóþ äèñêóññèþ âûçâàë äîêëàä ïðîôåññîðà
À. Ñ. Äóáíè÷êîâîé èç Óíèâåðñèòåòà èì. ß. Êîìåíñêîãî
(Áðàòèñëàâà), êàñàþùèéñÿ òåîðåòè÷åñêèõ âîïðîñîâ
ñòðàííûõ íóêëîííûõ ôîðìôàêòîðîâ è ñîäåðæàùèé
ñðàâíåíèå ñ äàííûìè Ëàáîðàòîðèè Äæåôåðñîíà
(ÑØÀ).

Ïðîôåññîð Ë. Ìàéëèíã èç ×åõèè ñäåëàë äîêëàä íà
òåìó «Íåéòðîííî-èçáûòî÷íûå ÿäðà íà íóêëîòðîíå.
Î ÷åì îíè íàì ãîâîðÿò?», ïðîôåññîð Ø. Ãìóöà
(ÔÈ ÑÀÍ) — íà òåìó «Óðàâíåíèå ñîñòîÿíèÿ ãèïåðîííî-
èçáûòî÷íîé ÿäåðíîé ìàòåðèè», ïðîôåññîð Á. Ñëîâèí-
ñêè (Âàðøàâñêèé òåõíè÷åñêèé óíèâåðñèòåò, Ïîëüøà) —
íà òåìó «Ðåëÿòèâèñòñêèå ìîäåëè àäðîí-ÿäåðíûõ âçàè-
ìîäåéñòâèé ïðè ïðîìåæóòî÷íûõ ýíåðãèÿõ».

Âûçâàëè áîëüøîé èíòåðåñ äîêëàäû ïðîôåññîðà
ß. Óðáàíà èç Óíèâåðñèòåòà èì. Ï. Øàôàðèêà (Êîøèöå,
Ñëîâàêèÿ) íà òåìó «Ðàçðóøåíèå ëåãêèõ ÿäåð ïðè ïðîìå-
æóòî÷íûõ ýíåðãèÿõ», ïðîôåññîðà Ñ. Á. Ãåðàñèìîâà
(ÎÈßÈ) «Ýêçîòè÷åñêèå óçêèå äèáàðèîííûå ýôôåêòû â
ðåàêöèÿõ ñ äâóìÿ íóêëîíàìè è äâóìÿ ãàììà-êâàíòàìè
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the Nuclotron accelerator complex and experiments with
nuclear beams at this complex, respectively.

The report of Deputy Director of the Bogoliubov Labo-
ratory of Theoretical Physics Professor A. Sorin concerning
the proposal initiated by JINR Director Professor A. Sis-
sakian on the search for the mixed phase of strongly inter-
acting matter at the Nuclotron raised great interest. Profes-
sor V. Burov (BLTP, JINR) presented a very interesting re-
port «Electromagnetic Properties of Deuteron in the Bethe–
Salpeter Approach», which caused a vivid discussion. The
report of Professor P. Rossi (Italy) devoted to the investiga-
tion of nucleon form factors in the storage electron-positron
ring DANAE in Frascati was very informative.

The results obtained at the NA49 setup at CERN were
reported by Dr T. Schuster (Germany). Unique data ob-
tained in the wide energy range between 20 and 158A GeV
for collisions of lead, calcium and carbon ions were present-
ed, and information on further plans of the collaboration
was given. The essential role of the LHE Dubna group (un-
der the leadership of Professor L. Melkumov) in the devel-
opment of the setup and acquisition of the results was noted.

The presentation by Professor A. Dubni�kova (Come-
nius University, Bratislava) on theoretical problems of

strange nucleon form factors and comparison with the data
of the JLab raised an interesting discussion.

Professor L. Majling (Czech Republic) presented the
report «Neutron-Rich Nuclei at the Nuclotron. What Do
They Tell Us?», as well as Professor S. Gmuca (PI SAS)
made the report «Equation of State of the Hyperon-Rich
Nuclear Matter», and Professor B. Slowinski (Warsaw
Technical University, Poland) the report «Relativistic Mod-
els of Hadron-Nuclear Interactions at Intermediate Ener-
gies».

The reports by Professor Ya. Urban (Safarik Universi-
ty, Ko�ice, Slovakia) «Decay of Light Nuclei at Intermedi-
ate Energies», Professor S. Gerasimov (JINR) «Exotic Nar-
row Dibaryon Effects in Reactions with Two Nucleons and
Two Gamma-Ray Photons at Intermediate Energies», Pro-
fessor M. Tokarev «Z-Scaling in Collisions of Heavy Ions
at RHIC», Dr P. Stavina (Comenius University, Bratislava)
«Experiment ATLAS: Calibration of Calorimetric Systems»
were met with interest.

Special attention was drawn to the reports made by
PI SAS researchers M. Morha� and V. Matou�ek, which
were devoted to the problems of processing experimental
data using modern mathematical methods and to the system
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ïðè ïðîìåæóòî÷íûõ ýíåðãèÿõ», ïðîôåññîðà Ì. Â. Òîêà-
ðåâà (ÎÈßÈ) «Z-ñêåéëèíã â ñòîëêíîâåíèÿõ òÿæåëûõ èî-
íîâ íà RHIC», äîêòîðà Ï. Øòàâèíà (Óíèâåðñèòåò
èì. ß. Êîìåíñêîãî, Áðàòèñëàâà) «Ýêñïåðèìåíò ATLAS:
êàëèáðîâêà êàëîðèìåòðè÷åñêèõ ñèñòåì».

Îñîáîå âíèìàíèå ïðèâëåêëè äîêëàäû, ñäåëàííûå
ñîòðóäíèêàìè ÔÈ ÑÀÍ Ì. Ìîðõà÷åì è Â. Ìàòîóøåêîì,
ïîñâÿùåííûå âîïðîñàì îáðàáîòêè ýêñïåðèìåíòàëüíûõ
äàííûõ ñîâðåìåííûìè ìàòåìàòè÷åñêèìè ìåòîäàìè è
ñèñòåìå ëàçåðíîé êàëèáðîâêè, ñîçäàâàåìîé ñîâìåñòíî ñ
ÎÈßÈ äëÿ óñòàíîâêè «Äåëüòà», â òîì ÷èñëå äëÿ èçó÷å-
íèÿ ñìåøàííîé ôàçû ñèëüíîâçàèìîäåéñòâóþùåé
ìàòåðèè íà íóêëîòðîíå.

Î ôèçè÷åñêèõ ðåçóëüòàòàõ, ïîëó÷åííûõ íà óñòàíîâ-
êå STAR (BNL, ÑØÀ), è âêëàäå â ýòîò ýêñïåðèìåíò
ãðóïïû ÎÈßÈ ðàññêàçàë ïðîôåññîð Þ. À. Ïàíåáðàòöåâ
(ÎÈßÈ).

Èíòåðåñíûå äàííûå ïðåäñòàâèë äîêòîð Ï. È. Çàðó-
áèí (ÎÈßÈ) â äâóõ ñâîèõ ñîîáùåíèÿõ, ïîñâÿùåííûõ
ïåðèôåðè÷åñêîé ôðàãìåíòàöèè ëåãêèõ ÿäåð â ÿäåðíîé
ýìóëüñèè è òîïîëîãèè «áåëûõ» çâåçä â ýòèõ ïðîöåññàõ.

Äîêòîð Â. Ì. Ãîëîâàòþê (ÎÈßÈ) ðàññêàçàë î ïðî-
ãðàììå ïðèìåíåíèÿ èîííûõ ïó÷êîâ â ìåäèöèíå è áèî-
ëîãèè (ïðîåêò «Íóêëîòðîí äëÿ ìåäèöèíû», êîòîðûé

áûë èíèöèèðîâàí ïðîôåññîðàìè Ñ. Äóáíè÷êîé è ß. Ðó-
æè÷êîé èç Ñëîâàêèè).

Ñðåäè äðóãèõ äîêëàäîâ ñëåäóåò îñîáî îòìåòèòü ñî-
îáùåíèÿ, ñäåëàííûå ìîëîäûìè ñîòðóäíèêàìè èç ÎÈßÈ
À. Â. Åëèñååâûì, À. Ìîðîçîâûì, Ä. À. Àðòåìåíêîâûì,
Â. Àíäðååâûì, Ä. Ê. Äðÿáëîâûì, Ñ. Áîíäàðåíêî è èç
Ñëîâàêèè — Ì. ßíåêîì, Ì. Âåñåëñêèì, ß. Ëåÿ è ß. Ôå-
äîðøèíûì.

Îðãêîìèòåòîì êîíôåðåíöèè áûëè îðãàíèçîâàíû
èíòåðåñíûå ýêñêóðñèè. Îäíà èç íèõ ïðîâîäèëàñü â ðàé-
îíå Êðàñíûõ êàìíåé, ãäå íàõîäèòñÿ öåðêîâü XIII â. è ãäå
ñîñòîÿëàñü äåìîíñòðàöèÿ êîðìëåíèÿ õèùíûõ ïòèö.
Ó÷àñòíèêè ñîâåùàíèÿ ïîñåòèëè ñòîëèöó Ñëîâàêèè ÷ó-
äåñíûé ãîðîä Áðàòèñëàâó, à òàêæå âèííûå ïîäâàëû â
Ìîäðå, ãäå ïðîõîäèëà äåãóñòàöèÿ ïðåêðàñíûõ ñëîâàö-
êèõ âèí ýòîãî ðàéîíà.

Ðàáîòà ñîâåùàíèÿ áûëà âåëèêîëåïíî îðãàíèçîâàíà
áëàãîäàðÿ àêòèâíîñòè îðãêîìèòåòà â ñîñòàâå
Þ. Ñ. Àíèñèìîâà (ñîïðåäñåäàòåëü), Í. Í. Àãàïîâà,
Ø. Ãìóöû (ñîïðåäñåäàòåëü), Â. Ìàòîóøåêà, Ì. Ìîðõà-
÷à, À. Ñ. Ñîðèíà, Ñ. Âîêàëà è ðÿäà äðóãèõ ñîòðóäíèêîâ
ÎÈßÈ è ÔÈ ÑÀÍ.

Â îäèí èç äíåé ñîâåùàíèÿ ñîñòîÿëàñü âñòðå÷à äè-
ðåêòîðà ËÂÝ ïðîôåññîðà À. È. Ìàëàõîâà, çàìåñòèòåëÿ
äèðåêòîðà ËÂÝ ïðîôåññîðà Í. Í. Àãàïîâà, íà÷àëüíèêà
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of laser calibration created in collaboration with JINR for
the DELTA setup and planned for investigation of the mixed
phase of strongly interacting matter at the Nuclotron.

The physics results obtained at STAR and the contribu-
tion of the JINR group to this experiment were reported by
Professor Yu. Panebratsev (JINR).

Interesting data were presented by Dr P. Zarubin
(JINR) in two reports devoted to the peripheral fragmenta-
tion of light nuclei in the nuclear emulsion and the topology
of «white» stars in these processes.

Dr V. Golovatyuk (JINR) presented the program of ap-
plication of ion beams in medicine and biology (project
Med-Nuclotron initiated by Professors S. Dubni�ka and
J. Ru�i�ka (Slovakia)).

Special note should be taken of the reports made by
young JINR researchers A. Eliseev, A. Morozov, D. Arte-
menkov, V. Andreev, D. Dryablov, S. Bondarenko and Slo-
vak researchers M. Janek, M. Veselsky, Ya. Leja and
Yu. Fedor�in.

Excursions organized by the Organizing Committee of
the workshop were also very interesting. One of them was to
Red Stones where a church built in the 13th century is situat-

ed. During this excursion feeding of wild birds was demon-
strated. The next excursion was to the capital of Slovakia, a
nice city of Bratislava, and finally the participants of the
workshop visited wine cellars in Modre with testing of fine
Slovak wines produced in this region.

The workshop was well organized thanks to the activity
of the Organizing Committee: Yu. Anisimov (co-chair),
N. Agapov, S. Gmuca (co-chair), V. Matou�ek, M. Morha�,
A. Sorin, S. Vokal and a number of other JINR and PI SAS
staff members.

During one of the days of the workshop the meeting of
VBLHE Director Professor A. Malakhov, Deputy Director
Professor N. Agapov, Group Leader Dr V. Golovatyuk and
Professor J. Ru�i�ka (Slovakia) with president of the Slovak
Committee of Standardization and Metrology A. Gonda and
member of European Parliament A. Duka-Zajomi took
place. During the workshop, meetings in the Russian Em-
bassy in Slovakia with Ambassador Extraordinary and
Plenipotentiary Yu. Tsingovatov and Chief Counselor of the
Russian Embassy in the Slovak Republic A. Veta also took
place. The topic of these meetings was the discussion of the
programme of application of ion beams in medicine, and the
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ñåêòîðà ËÂÝ äîêòîðà Â. Ì. Ãîëîâàòþêà è ïðîôåññîðà
ß. Ðóæè÷êè (Ñëîâàêèÿ) ñ ïðåäñåäàòåëåì Ãîñêîìèòåòà ïî
ìåòðîëîãèè, íîðìàëèçàöèè è ñòàíäàðòàì À. Ãîíäîé è
äåïóòàòîì Åâðîïåéñêîãî ïàðëàìåíòà îò Ñëîâàêèè
À. Äóêà-Çîéîìè, à òàêæå âñòðå÷à â ïîñîëüñòâå Ðîññèè â
Ñëîâàêèè ñ ÷ðåçâû÷àéíûì è ïîëíîìî÷íûì ïîñëàííè-
êîì Þ. Ë. Öèíãîâàòîâûì è ñòàðøèì ñîâåòíèêîì ïî-
ñîëüñòâà ÐÔ â Ñëîâàöêîé Ðåñïóáëèêå À. È. Âåòîé. Òå-
ìîé ýòèõ âñòðå÷ ÿâèëîñü îáñóæäåíèå ïðîãðàììû èñ-
ïîëüçîâàíèÿ èîííûõ ïó÷êîâ â ìåäèöèíå, ñîçäàíèå
ñïåöèàëèçèðîâàííûõ óñêîðèòåëåé äëÿ òåðàïèè çëîêà÷å-
ñòâåííûõ îïóõîëåé è ñîçäàíèå ñïåöèàëüíîãî öåíòðà äëÿ
ýòèõ öåëåé. Ñëîâàöêàÿ ñòîðîíà êðàéíå çàèíòåðåñîâàíà â
ýòîé ïðîãðàììå è ãîòîâà â íåé ó÷àñòâîâàòü. Ïîñëå ýòèõ
âñòðå÷ íàøè ñîòðóäíèêè ïîñåòèëè ìåäèöèíñêèé öåíòð
èì. Ñâÿòîé Ýëèçàáåòû â Áðàòèñëàâå, ñïåöèàëèçèðóþ-
ùèéñÿ íà äèàãíîñòèêå è òåðàïèè ðàêîâûõ çàáîëåâàíèé ñ
ïîìîùüþ ñîâðåìåííûõ ñðåäñòâ, âêëþ÷àÿ ëó÷åâóþ òåðà-
ïèþ, ãäå îçíàêîìèëèñü ñ àïïàðàòóðîé è äîñòèãíóòûìè
ðåçóëüòàòàìè â ëå÷åíèè îíêîëîãè÷åñêèõ çàáîëåâàíèé.

À. È. Ìàëàõîâ

Ñ 24 ïî 27 ìàÿ Ëàáîðàòîðèÿ íåéòðîííîé ôèçèêè
èì. È. Ì. Ôðàíêà ïðîâîäèëà Ìåæäóíàðîäíîå ñîâåùà-

íèå ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè

(ISINN-14). Ñîâåùàíèå ÿâëÿëîñü ÷åòûðíàäöàòûì â ðÿäó
òðàäèöèîííûõ åæåãîäíûõ âñòðå÷, ïîñâÿùåííûõ ýêñïå-
ðèìåíòàëüíûì è òåîðåòè÷åñêèì èññëåäîâàíèÿì âçàè-
ìîäåéñòâèÿ íåéòðîíîâ ñ ÿäðàìè, ôóíäàìåíòàëüíûì
ñâîéñòâàì ñàìîãî íåéòðîíà, ìåòîäè÷åñêèì àñïåêòàì
íåéòðîííîé ÿäåðíîé ôèçèêè.

Â ðàáîòå ñîâåùàíèÿ ïðèíÿëè ó÷àñòèå 115 ÷åëîâåê,
â òîì ÷èñëå 72 ñîòðóäíèêà ÎÈßÈ èç ËÍÔ, ËßÐ, ËÂÝ;
22 ÷åëîâåêà èç Áåëîðóññèè, Áîëãàðèè, Âüåòíàìà, Ãåðìà-
íèè, Ðåñïóáëèêè Êîðåè, Ðóìûíèè, ÑØÀ, Ôðàíöèè
è ßïîíèè; 21 ÷åëîâåê èç Ðîññèè (ÐÍÖ ÊÈ, ÈÒÝÔ,
ÍÈÈßÔ ÌÃÓ, ÌÈÔÈ, Èíñòèòóòà ãëîáàëüíîãî êëèìàòà
è ýêîëîãèè ÐÀÍ, Ðàäèåâîãî èíñòèòóòà, ÏÈßÔ, ÃÍÖ
ÔÝÈ, ÎÈÀÝ).

Áûëî ïðåäñòàâëåíî 63 óñòíûõ è 22 ñòåíäîâûõ äî-
êëàäà, ïîñâÿùåííûõ ðàçëè÷íûì àñïåêòàì íåéòðîííîé
ÿäåðíîé ôèçèêè, ôóíäàìåíòàëüíûì ñâîéñòâàì íåéòðî-
íà, ïðèìåíåíèþ ÿäåðíûõ ìåòîäèê â ýêîëîãè÷åñêèõ
èññëåäîâàíèÿõ.

Ñîâåùàíèå, êàê è â ïðåæíèå ãîäû, ïîñëóæèëî òðè-
áóíîé äëÿ ïðåäñòàâëåíèÿ íîâûõ ðåçóëüòàòîâ, ìåñòîì íå-
ôîðìàëüíîãî îáùåíèÿ ôèçèêîâ èç ðàçëè÷íûõ íàó÷íûõ
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Äóáíà, 24 ìàÿ. Ó÷àñòíèêè XIV Ìåæäóíàðîäíîãî ñåìèíàðà
ïî âçàèìîäåéñòâèþ íåéòðîíîâ ñ ÿäðàìè (ISINN-14)

Dubna, 24 May. Participants of XIV International Seminar
on Interactions of Neutrons with Nuclei (ISINN-14)



öåíòðîâ, ñïîñîáñòâîâàëî ñîçäàíèþ íîâûõ íàó÷íûõ
êîëëàáîðàöèé.

Â. Í. Øâåöîâ

Ñ 13 ïî 17 èþíÿ â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôè-
çèêè èì. Í. Í. Áîãîëþáîâà ïðîøëà òðàäèöèîííàÿ ìå-
æäóíàðîäíàÿ êîíôåðåíöèÿ «Ñòðóêòóðà ÿäðà è ñâÿçàí-

íûå âîïðîñû» (NSRT’06). Êîíôåðåíöèÿ ñîáèðàåòñÿ â
Äóáíå êàæäûå òðè ãîäà, ïðîøåäøàÿ áûëà ÷åòâåðòîé ïî
ñ÷åòó. Â êîíöå 1990-õ ãã. êîíôåðåíöèè NSRT ïðèíÿëè

ýñòàôåòó êîíôåðåíöèé è øêîë ïî èçáðàííûì ïðîáëå-
ìàì ñòðóêòóðû ÿäðà, êîòîðûå îðãàíèçîâûâàëèñü ÎÈßÈ
íà÷èíàÿ ñ 1968 ã. Îðãêîìèòåò «NSRT’06» âîçãëàâëÿëè
ïðîôåññîðà Â. Â. Âîðîíîâ è Ð. Â. Äæîëîñ.

Ïðîãðàììà êîíôåðåíöèè, ñôîðìèðîâàííàÿ ïðè àê-
òèâíîì ó÷àñòèè ïðåäñòàâèòåëüíîãî ìåæäóíàðîäíîãî
êîìèòåòà ñîâåòíèêîâ, áûëà òåñíî óâÿçàíà ñ òåìàòèêîé
èññëåäîâàíèé ïî ôèçèêå ÿäðà ïðè íèçêèõ ýíåðãèÿõ, âå-
äóùèõñÿ â ÎÈßÈ, â ÷àñòíîñòè â ËÒÔ è ËßÐ. Â ïðîãðàì-
ìå â ðàâíîé ìåðå áûëè ïðåäñòàâëåíû è òåîðåòè÷åñêèå, è
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construction of a specialized centre for this purpose. The
Slovak part is very interested in this programme and is ready
to participate in it. After these meetings the JINR partici-
pants visited the St. Elizabeth medical centre in Bratislava,
which specializes in cancer diagnostics and therapy using
modern tools including beam therapy. There they were ac-
quainted with the equipment and results achieved in treat-
ment of cancer.

A. Malakhov

On 24–27 May the Frank Laboratory of Neutron
Physics held the traditional annual International Seminar

on Interaction of Neutrons with Nuclei (ISINN-14). It was
the fourteenth seminar in the series of traditional annual
meetings covering experimental and theoretical investiga-
tions of the interaction of neutrons with nuclei, fundamental
properties of the neutron itself, methodical aspects of nu-
clear physics with neutrons.

The seminar was attended by 115 participants, includ-
ing 72 JINR scientists from FLNP, DLNP, VBLHE; from
the JINR Member States and other countries — 22 partici-
pants from Belarus (JINER), Bulgaria, Vietnam, Germany,
Republic of Korea, Russia (21 participants from RRC KI,
ITEP, SINP MSU, MEPI, Institute of Global Climate and
Ecology of RAS, Khlopin Radium Institute, PNPI, IPPE,
OINPE), Romania, the USA, France and Japan.

Sixty-three oral and poster papers concerning various
aspects of nuclear physics with neutrons, fundamental prop-
erties of the neutron, application of nuclear techniques in
ecological studies were presented at the seminar.

As in the previous years, the seminar served as a tribune
to present new results and also as a place of informal con-
tacts among physicists from different scientific centres. It
also contributed to the establishing new scientific collabora-
tions.

V. Shvetsov
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Ëàáîðàòîðèÿ òåîðåòè÷åñêîé ôèçèêè èì. Í. Í. Áîãîëþáîâà, 13 èþíÿ.
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ñòðóêòóðà ÿäðà è ñâÿçàííûå âîïðîñû»

Bogoliubov Laboratory of Theoretical Physics, 13 June. International conference «Nuclear Structure and Related Topics»



ýêñïåðèìåíòàëüíûå ðàáîòû. Áîëüøàÿ ÷àñòü äîêëàäîâ
áûëà ïîñâÿùåíà ñâîéñòâàì ÿäåð, äàëåêèõ îò äîëèíû
ñòàáèëüíîñòè. Çàìåòíàÿ äîëÿ òåîðåòè÷åñêèõ ðàáîò áûëà
ïîñâÿùåíà ñîâåðøåíñòâîâàíèþ è ïðèìåíåíèþ ìèêðî-
ñêîïè÷åñêèõ ìîäåëåé ñ ñàìîñîãëàñîâàíèåì, òàê êàê îíè
ïîçâîëÿþò áîëåå íàäåæíî ïðåäñêàçûâàòü ñâîéñòâà íî-
âûõ íóêëèäîâ. Ñîëèäíî áûëî ïðåäñòàâëåíî åùå îäíî
ïîïóëÿðíîå íàïðàâëåíèå òåîðåòè÷åñêèõ èññëåäîâàíèé â
îáëàñòè ñòðóêòóðû ÿäðà — àëãåáðàè÷åñêèé ïîäõîä ê
îïèñàíèþ ÿäåðíûõ ñïåêòðîâ. Íåñêîëüêî îáñòîÿòåëüíûõ
ýêñïåðèìåíòàëüíûõ äîêëàäîâ áûëè ïîñâÿùåíû ñïåê-
òðîñêîïèè êîðîòêîæèâóùèõ ÿäåðíûõ óðîâíåé, ñâîéñò-
âàì íåéòðîííî-èçáûòî÷íûõ ÿäåð, íîâûì èçìåðåíèÿì
èçîâåêòîðíîãî ìîíîïîëüíîãî è èçîñêàëÿðíîãî
äèïîëüíîãî ðåçîíàíñîâ.

Íå áûëà îáîéäåíà âíèìàíèåì è òàêàÿ ïîïóëÿðíàÿ
è èíòåðåñíàÿ òåìà, êàê ñòðóêòóðà ãàëî-ÿäåð è ðåàê-
öèè ñ èõ ó÷àñòèåì. Åå ðàçëè÷íûå àñïåêòû ðàññìà-
òðèâàëèñü è ñ ýêñïåðèìåíòàëüíîé, è ñ òåîðåòè÷åñêîé
òî÷êè çðåíèÿ. Îòäåëüíîå çàñåäàíèå áûëî ïîñâÿùåíî
ñòðóêòóðå ñâåðõòÿæåëûõ ÿäåð. Â äîêëàäàõ ýêñïåðèìåí-
òàòîðîâ áûëè ïðåäñòàâëåíû äîñòèæåíèÿ ôèçèêîâ ËßÐ è
GSI, â òîì ÷èñëå ó÷àñòíèêè áûëè ïðîèíôîðìèðîâàíû
î íåäàâíåì óñïåõå ËßÐ — õèìè÷åñêîé èäåíòèôèêàöèè

àòîìîâ 112-ãî ýëåìåíòà. Òåîðåòè÷åñêèé äîêëàä ïî ñïåê-
òðîñêîïèè ÿäåð ñ çàðÿäîì Z � 96 áûë ïðåäñòàâëåí îò
ËÒÔ.

Â òîé ÷àñòè ïðîãðàììû, êîòîðóþ íåñêîëüêî óñëîâ-
íî ìîæíî ðàññìàòðèâàòü êàê «ñâÿçàííûå âîïðîñû», îá-
ñóæäàëèñü ïðîáëåìû «ÿäåðíîé àñòðîôèçèêè» (ñòðóêòó-
ðà íåéòðîííûõ çâåçä, r-ïðîöåññ íóêëåîñèíòåçà ñ ó÷à-
ñòèåì òÿæåëûõ ÿäåð), ñòðóêòóðà ãèïåðúÿäåð ñ áîëüøèì
èçáûòêîì íåéòðîíîâ, èñïîëüçîâàíèå ñïåöèôè÷åñêèõ
÷åðò ñòðóêòóðû îòäåëüíûõ ÿäåð äëÿ îöåíêè ñòåïåíè íà-
ðóøåíèÿ T -èíâàðèàíòíîñòè â ÿäåðíûõ âçàèìîäåéñò-
âèÿõ.

Âñåãî íà êîíôåðåíöèè áûëî ïðåäñòàâëåíî 48 äî-
êëàäîâ. Â åå ðàáîòå ïðèíÿëè ó÷àñòèå áîëåå 100 ó÷åíûõ
èç 17 ñòðàí Åâðîïû, Àçèè è Àìåðèêè, â òîì ÷èñëå îêîëî
30 ÷åëîâåê èç ñòðàí-ó÷àñòíèö ÎÈßÈ (âêëþ÷àÿ Ðîññèþ).
Êîíôåðåíöèÿ ïîëó÷èëà ôèíàíñîâóþ ïîääåðæêó îò
ÐÔÔÈ, ïðîãðàìì «Ãåéçåíáåðã–Ëàíäàó» è «Âîòðóáà–
Áëîõèíöåâ». Ó÷åíûìè ÎÈßÈ áûëî ïðåäñòàâëåíî 8 äî-
êëàäîâ (ËÒÔ, ËÍÔ, ËßÐ). Âàæíîé îñîáåííîñòüþ êîí-
ôåðåíöèè ÿâèëîñü áîëüøîå ÷èñëî äîêëàäîâ ìîëîäûõ
ó÷åíûõ (îêîëî 40 % îò ïîëíîãî èõ ÷èñëà). Ñðåäè ìîëî-
äûõ äîêëàä÷èêîâ áûëè êàê ñîòðóäíèêè ËÒÔ (îíè ïðåä-
ñòàâèëè ïîëîâèíó äîêëàäîâ îò ËÒÔ), òàê è ó÷àñòíèêè èç
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The traditional International Conference «Nuclear

Structure and Related Topics» (NSRT’06) was held at the
Bogoliubov Laboratory of Theoretical Physics from 13–17
June. The conference is organized every three years and the
latest one was the fourth. At the end of the 1990s the NSRT
conference maintained the tradition of the conferences and
schools on selected topics in nuclear structure organized by
the Joint Institute for Nuclear Research since 1968. The
co-chairmen of the Organizing Committee of NSRT’06
were Professors V. Voronov and R. Jolos.

The conference programme, composed with an active
participation of the impressive International Advisory Com-
mittee, was closely correlated with the current studies in the
field of low-energy nuclear physics at JINR, specifically at
the Bogoliubov and Flerov Laboratories. The conference
programme contained equally experimental as well as theo-
retical talks. The main conference subject was physics of
nuclei far from stability valley. Many of theoretical talks
were devoted to an enhancement and applications of
self-consistent microscopic models of nuclear structure be-
cause these models have strong predictive power. One more
popular branch of contemporary theoretical studies — the
algebraic approach in studying nuclear spectra — was pre-

sented in a solid piece of theoretical talks. The spectroscopy
of short-lived excited states, properties of neutron-rich nu-
clei and new data on isovector monopole as well as isoscalar
dipole giant resonances were discussed in several detailed
experimental talks.

Such an interesting and hot theme as the structure of ha-
lo-nuclei and reactions with them focused attention as well.
Both the theoretical and experimental aspects of the subject
were under discussion. Properties of very heavy and super-
heavy nuclei were discussed at a special session. The recent
achievements of physicists from the Flerov Laboratory, as
well as from GSI, were presented in the experimental talks.
Especially, the participants were informed in short that very
recently physicists of FLNR have identified atoms of the el-
ement Z �112 by means of chemical reactions, thus con-
firming their previous findings. Theoreticians from BLTP
presented a talk on spectroscopy of nuclei with Z � 96.

In the other part of the programme, which was condi-
tionally named «related topics», problems of nuclear astro-
physics (structure of neutron stars, r-process of nucleosyn-
thesis with heavy nuclei), hypernuclei with large neutron
excess, an estimation of the nuclear Schiff moment related
to the T -invariance breaking were discussed.
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Ãðåöèè, Èòàëèè, Ëèòâû, Ðîññèè, Òóðöèè, Ôðàíöèè, ×å-
õèè. Ó÷àñòèå â ðàáîòå êîíôåðåíöèè áîëüøîãî êîëè÷å-
ñòâà ìîëîäåæè ïðåäñòàâëÿåòñÿ ÷ðåçâû÷àéíî âàæíûì —
âçàèìíûå íàó÷íûå è ÷åëîâå÷åñêèå êîíòàêòû ìîëîäûõ
ó÷åíûõ ãàðàíòèðóþò ïðååìñòâåííîñòü ìåæäóíàðîäíîãî
ñîòðóäíè÷åñòâà è äîñòîéíîå áóäóùåå ÿäåðíîé ôèçèêè.

À. È. Âäîâèí

15-é Ìåæäóíàðîäíûé êîëëîêâèóì «Êâàíòîâûå

ñèììåòðèè è èíòåãðèðóåìûå ñèñòåìû» ïðîõîäèë ñ
15 ïî 17 èþíÿ â ×åøñêîì òåõíè÷åñêîì óíèâåðñèòåòå
(Ïðàãà). Îí áûë îðãàíèçîâàí ×åøñêèì òåõíè÷åñêèì
óíèâåðñèòåòîì è Ëàáîðàòîðèåé òåîðåòè÷åñêîé ôèçèêè
èì. Í. Í. Áîãîëþáîâà. Òàêèå êîëëîêâèóìû ïðîõîäÿò â
Ïðàãå åæåãîäíî ñ 1992 ã. è ïîñâÿùåíû ïðîáëåìàì ìàòå-
ìàòè÷åñêîé ôèçèêè, ñâÿçàííûì ñ òåîðèåé èíòåãðèðóå-
ìûõ ñèñòåì, êâàíòîâûìè ãðóïïàìè è êâàíòîâûìè ñèì-
ìåòðèÿìè. Â íèõ ïðèíèìàþò ó÷àñòèå îêîëî 60 ó÷åíûõ
èç íàó÷íûõ öåíòðîâ ìíîãèõ ñòðàí.

Êîëëîêâèóì ïðîõîäèë â ðàìêàõ ïðîãðàììû «Áëî-
õèíöåâ–Âîòðóáà». Ìàòåðèàëû êîëëîêâèóìà, êàê è â ïðå-
äûäóùèå ãîäû, áóäóò îïóáëèêîâàíû â «×åõîñëîâàöêîì
ôèçè÷åñêîì æóðíàëå».

Ñ 15 ïî 17 èþíÿ â ôèëèàëå ÍÈÈßÔ ÌÃÓ ïðîõîäè-
ëî î÷åðåäíîå, ïÿòîå ïî ñ÷åòó, ðàáî÷åå ñîâåùàíèå ïî èñ-

ñëåäîâàíèÿì íà ðåàêòîðå ÈÁÐ-2. Ýòî ñîâåùàíèå —
ïîñëåäíåå ïåðåä äëèòåëüíîé îñòàíîâêîé ðåàêòîðà
ÈÁÐ-2 íà ìîäåðíèçàöèþ — îòëè÷àëî íàèáîëüøåå çà âñå
ãîäû ÷èñëî ó÷àñòíèêîâ — áîëåå 100 ñïåöèàëèñòîâ èç
Ãåðìàíèè, Ëàòâèè, Ïîëüøè, Ðîññèè, Ðóìûíèè, Ñëîâà-
êèè, ×åõèè è ÎÈßÈ. Ìíîãî÷èñëåííûå ãðóïïû ïðåäñòà-
âëÿëè ðîññèéñêèå èññëåäîâàòåëüñêèå öåíòðû: ÏÈßÔ
(Ãàò÷èíà), ÔÝÈ (Îáíèíñê), ÐÍÖ «Êóð÷àòîâñêèé èíñòè-
òóò», ÌÃÓ, Ôèçèêî-òåõíè÷åñêèé èíñòèòóò (Ñàíêò-Ïå-
òåðáóðã), Èíñòèòóò ôèçèêè òâåðäîãî òåëà (×åðíîãîëîâ-
êà), Èíñòèòóò ôèçèêè ìåòàëëîâ è Èíñòèòóò ìåòàëëóð-
ãèè (Åêàòåðèíáóðã), Òóëüñêèé ãîñóíèâåðñèòåò,
Íèæåãîðîäñêèé óíèâåðñèòåò, Ïåäàãîãè÷åñêèé óíèâåð-
ñèòåò Ñòåðëèòàìàêà, ÓÍÖ ÐÀÍ (Óôà).

Îòêðûâàÿ âñòðå÷ó ó÷åíûõ è ñïåöèàëèñòîâ, íàó÷íûé
ðóêîâîäèòåëü ËÍÔ, ïåðâûé çàìåñòèòåëü äèðåêòîðà
ÐÍÖ «Êóð÷àòîâñêèé èíñòèòóò» ïî íàó÷íîé ðàáîòå ïðî-
ôåññîð Â. Ë. Àêñåíîâ îòìåòèë, ÷òî ó äàííîãî ñîâåùàíèÿ
âïîëíå îïðåäåëåííîå öåëåâîå íàçíà÷åíèå. Ïîìèìî íà-
ó÷íûõ ðåçóëüòàòîâ, ïîëó÷åííûõ íà ðåàêòîðå ñ îêòÿáðÿ
2005 ã., íåîáõîäèìî îáñóäèòü ïðîåêòû ìîäåðíèçàöèè,
ðàçâèòèÿ è ñîçäàíèÿ ñïåêòðîìåòðîâ äëÿ íîâîãî ðåàêòîðà

63

The total number of the presented talks was 48. More
than 100 physicists from 17 countries of Europe, Asia and
America took part in NSRT’06. Among them there were 30
participants from the JINR Member States, including Rus-
sia. The conference was supported by the Russian Founda-
tion for Basic Research, the Heisenberg–Landau Pro-
gramme and the Votruba–Blokhintsev Programme. JINR
scientists from BLTP, FLNR, FLNP presented eight oral
talks.

A distinctive feature of the conference was a large num-
ber of young reporters. They gave about 40% of the total
number of talks. Half of the BLTP speakers were young
physicists, others were from Czechia, France, Greece, Italy,
Lithuania, Russia, Turkey. This feature seems to be of great
importance because mutual scientific and human contacts of
young investigators guarantee a continuity of international
cooperation and thus a promising future for nuclear science.

A. Vdovin

The XV International Colloquium «Quantum Symme-

tries and Integrable Systems» was organized by the Depart-
ment of Mathematics, Faculty of Nuclear Sciences and
Physical Engineering, Czech Technical University, Prague,

and by the Bogoliubov Laboratory of Theoretical Physics of
the Joint Institute for Nuclear Research. It was held in
Prague, Czech Republic, from 15–17 June. The XV Interna-
tional Colloquium on Integrable Systems belongs to the se-
ries of annual meetings held at Czech Technical University
since 1992 and is devoted to problems of mathematical
physics related to the theory of integrable systems, quantum
groups and quantum symmetries. During the last 14 years
each of the conferences gathered around 60 scientists from
all over the world. Plenary lectures and contributions pre-
sented at these conferences were published in the
«Czechoslovak Journal of Physics».

The participants from JINR were supported by the
Blokhintsev–Votruba Programme.

The 5th Workshop on Research at IBR-2 was held on
15–17 June at the department of the MSU SRINP. The
workshop was the last one after which the reactor IBR-2
will be shut down for a long term to be modernized. It was a
remarkable event from the standpoint of the greatest num-
ber of participants — more than 100 specialists from Ger-
many, Latvia, Poland, Russia, Romania, Slovakia, Czechia
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ÈÁÐ-2Ì. Ðàáîòà íàä ïðîåêòàìè âåäåòñÿ â íàó÷íî-ýêñïå-
ðèìåíòàëüíîì îòäåëå íåéòðîííûõ èññëåäîâàíèé êîí-
äåíñèðîâàííûõ ñðåä ËÍÔ ñ 2001 ã., è òåïåðü íàñòóïèë
çàâåðøàþùèé ýòàï. Âî âðåìÿ îñòàíîâêè ðåàêòîðà â
2007–2010 ãã. äîëæíû áûòü ðåàëèçîâàíû êîíêðåòíûå
ïðîåêòû. Äëÿ èõ îáñóæäåíèÿ è îïðåäåëåíèÿ
êîíêðåòíîãî ïåðå÷íÿ ïðîåêòîâ áûëè ïðèâëå÷åíû
ýêñïåðòû èç âåäóùèõ ðîññèéñêèõ íàó÷íûõ öåíòðîâ.

Â. Ë. Àêñåíîâ òàêæå ïðîèíôîðìèðîâàë ó÷àñòíèêîâ
î òîì, ÷òî â íàñòîÿùåå âðåìÿ â Ïðàâèòåëüñòâå ÐÔ íàõî-
äèòñÿ íà óòâåðæäåíèè Ôåäåðàëüíàÿ öåëåâàÿ ïðîãðàììà,
îðèåíòèðîâàííàÿ íà íàíîíàóêè, íàíîòåõíîëîãèè è ìàòå-
ðèàëîâåäåíèå. Ïðîãðàììîé áóäóò ôèíàíñèðîâàòüñÿ íà-
ó÷íûå èññëåäîâàíèÿ, ïîääåðæèâàòüñÿ îáðàçîâàòåëüíàÿ
êîìïîíåíòà è ìîëîäûå ó÷åíûå. Ñåãîäíÿ çàäà÷à íàó÷íî-
ãî ñîîáùåñòâà, çàíèìàþùåãîñÿ ôèçèêîé òâåðäîãî
òåëà, — ïðåäñòàâèòü ýêñïåðòíîìó ñîâåòó ïðîãðàììû
êîíêóðåíòîñïîñîáíûå ïðîåêòû.

Äèðåêòîð ËÍÔ À. Â. Áåëóøêèí, ïðèâåòñòâóÿ ñî-
áðàâøèõñÿ, íàïîìíèë, ÷òî ñòðàòåãè÷åñêàÿ ïðîãðàììà,
ðàçðàáàòûâàåìàÿ â ÎÈßÈ, íàðÿäó ñ ôèçèêîé ýëåìåíòàð-
íûõ ÷àñòèö è ÿäåðíîé ôèçèêîé âêëþ÷àåò è ôèçèêó êîí-
äåíñèðîâàííûõ ñðåä. Ïîýòîìó è ïåðåä íàó÷íûì êîëëåê-
òèâîì Èíñòèòóòà, è ïåðåä ó÷àñòíèêàìè ñîâåùàíèÿ ñòî-

èò âàæíàÿ çàäà÷à — îòîáðàòü íàèáîëåå àìáèöèîçíûå
ïðîåêòû. À êîëëåãè èç íåéòðîííûõ öåíòðîâ
ñòðàí-ó÷àñòíèö ïîìîãóò ïîääåðæàòü â ïåðèîä
îñòàíîâêè ðåàêòîðà ÈÁÐ-2 åãî íàó÷íóþ ïðîãðàììó, —
âûðàçèë íàäåæäó äèðåêòîð ëàáîðàòîðèè.

Ñ ïðåäâàðèòåëüíûìè èòîãàìè ðàáîòû ðåàêòîðà â
2005–2006 ãã. è ïëàíàìè ïðåäñòîÿùåãî âòîðîãî ýòàïà
åãî ìîäåðíèçàöèè ó÷àñòíèêîâ ñîâåùàíèÿ ïîçíàêîìèë
ãëàâíûé èíæåíåð ðåàêòîðà À. Â. Âèíîãðàäîâ. Íà 1 èþíÿ
2006 ã. ðåàêòîð íàðàáîòàë 48 090 ÷àñîâ íà ýêñïåðèìåíò.
Ïðîäîëæàåò áåñïîêîèòü ðóêîâîäñòâî ðåàêòîðà ñòàðåíèå
ïåðñîíàëà: ñðåäíèé âîçðàñò ñîòðóäíèêîâ ñîñòàâëÿåò
53 ãîäà, à âîçðàñò âåäóùèõ ñïåöèàëèñòîâ ÈÁÐ-2 — îò 60
äî 80 ëåò.

Îáùóþ êàðòèíó ïðåäïîëàãàåìîãî ðàçâèòèÿ ñïåê-
òðîìåòðîâ íà ðåàêòîðå ÈÁÐ-2 ïðåäñòàâèë À. Ì. Áàëàãó-
ðîâ: âìåñòî 12 ðàáîòàþùèõ íûíå ñïåêòðîìåòðîâ â ïðî-
åêòå ðàññìàòðèâàþòñÿ 16 ìîäåðíèçèðîâàííûõ, èç êîòî-
ðûõ 6 — íîâûå óñòàíîâêè. Î ðàçâèòèè ñóùåñòâóþùèõ
ñïåêòðîìåòðîâ äîëîæèëè ðóêîâîäèòåëè ñîîòâåòñòâóþ-
ùèõ ïðîåêòîâ.

Ó÷àñòíèêè ñîâåùàíèÿ íå ðàç îòìå÷àëè, ÷òî áàçà
ËÍÔ íå òîëüêî áëèçêà ê ìèðîâîìó óðîâíþ, íî è â
÷åì-òî åãî ïðåâîñõîäèò. Íàìå÷åííàÿ ìîäåðíèçàöèÿ ðå-
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and JINR attended it. Large groups represented Russian re-
search centres, such as INP (Gatchina), PEI (Obninsk),
RRC «The Kurchatov Institute», MSU, the Physics-Techni-
cal Institute (St.Petersburg), the Institute of Solid Matter
Physics (Chernogolovka), the Institute of Physics of Metals
and the Metallurgy Institute (Yekaterinburg), Tula Universi-
ty, Nizhni Novgorod University, Sterlitamak Pedagogical
University, UC RAS (Ufa).

Opening the meeting, FLNP Scientific Leader, First
Deputy Director on science of the Russian Research Centre
«The Kurchatov Institute» Professor V. Aksenov indicated
that this workshop has a definite purpose. Besides scientific
results obtained at the reactor since October 2005, projects
of modernization, development and construction of spec-
trometers for the new IBR-2M reactor should be discussed.
The scientific-experimental department of neutron research
in condensed matter of FLNP has been working on the pro-
jects since 2001; now the activities have come to the final
stage. Specific projects should be implemented during the
shutdown of the reactor in 2007–2010. Experts from lead-
ing Russian scientific centres were invited to discuss them
and to define their actual number.

V. Aksenov also informed the participants about the
Federal Target Programme which is discussed now in the
Government to be approved. It is oriented at nanosciences,
nanotechniques and material engineering. The programme
will finance scientific research, support educational courses
and young scientists. The task for today of the scientific
community involved in solid matter physics research is to
deliver competitive projects to the programme advisory
panel.

FLNP Director A. Belushkin greeted the participants
and stressed the fact that the strategic programme of JINR
includes condensed matter physics, together with elemen-
tary particle physics and nuclear physics. Thus, the scientif-
ic community of JINR and the participants of the workshop
face an important task — to choose the most ambitious pro-
jects. The laboratory director expressed hope that col-
leagues from neutron research centres in JINR Member
States would assist in maintaining the scientific programme
of the IBR-2 reactor in the period of its shutdown.

Chief engineer of the reactor A. Vinogradov spoke at
the meeting on preliminary results of the operation of the re-
actor in 2005–2006 and plans for the forthcoming second
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àêòîðà è åãî ýêñïåðèìåíòàëüíîé áàçû íåîáõîäèìà, ñòðà-
íàì-ó÷àñòíèöàì ÎÈßÈ íóæåí ìîùíûé öåíòð. Ïî îá-
ùåìó óáåæäåíèþ, ÈÁÐ-2Ì áóäåò åùå áîëüøå ïðèâëå-
êàòü çàðóáåæíûõ ñïåöèàëèñòîâ, ÷òî, â ñâîþ î÷åðåäü,
ïîäíèìåò ïðåñòèæ ðîññèéñêîé íàóêè. Íî êðîìå óëó÷-
øåíèÿ õàðàêòåðèñòèê ðåàêòîðà íàäî äóìàòü î ïðèâëå÷å-
íèè ìîëîäåæè, î ñîçäàíèè øêîëû íåéòðîííûõ èññëåäî-
âàíèé.

Ïîìèìî âûñòóïëåíèé ïî ïðîåêòàì ðàçâèòèÿ êîì-
ïëåêñà ñïåêòðîìåòðîâ íà ñîâåùàíèè áûëè ñäåëàíû íà-
ó÷íûå äîêëàäû, à â çàâåðøåíèå åãî ðàáîòû ýêñïåðòû
ïðåäñòàâèëè ñâîè çàêëþ÷åíèÿ ïî ðåçóëüòàòàì îáñóæäå-
íèÿ ïðîåêòîâ. Íî âñå ýòî ëèøü ïåðâûé ýòàï êîíñòðóê-
òèâíîãî îáñóæäåíèÿ ïðåäëîæåíèé, îêîí÷àòåëüíîå ðå-
øåíèå áóäóò ïðèíèìàòü ÷ëåíû Ïðîãðàììíî-êîíñóëüòà-
òèâíîãî êîìèòåòà ïî ôèçèêå êîíäåíñèðîâàííûõ ñðåä íà
îñåííåé ñåññèè.

Ñ 17 ïî 30 èþíÿ â Àðîíñáîðãå áëèç Ñòîêãîëüìà
ïðîõîäèëà Åâðîïåéñêàÿ øêîëà ïî ôèçèêå âûñîêèõ

ýíåðãèé, îðãàíèçîâàííàÿ ÖÅÐÍ è ÎÈßÈ. Â íåé ïðèíÿëè
ó÷àñòèå îêîëî ñòà ìîëîäûõ ôèçèêîâ èç ñòðàí-ó÷àñòíèö
ÎÈßÈ è ÖÅÐÍ. Â ñîñòàâ ëåêòîðîâ è ðóêîâîäèòåëåé äèñ-
êóññèé âîøëè âèäíûå ó÷åíûå èç ÎÈßÈ, ÖÅÐÍ,

Øâåöèè, Èòàëèè, Ðîññèè è äðóãèõ ñòðàí, â òîì ÷èñëå
àêàäåìèê Â. À. Ðóáàêîâ (Èíñòèòóò ÿäåðíûõ èññëåäîâà-
íèé, Òðîèöê), À. Á. Àðáóçîâ (ÎÈßÈ).

Ëåêöèþ î íàó÷íîé ïðîãðàììå ÎÈßÈ ïðî÷èòàë äè-
ðåêòîð Èíñòèòóòà ÷ëåí-êîððåñïîíäåíò ÐÀÍ À. Í. Ñè-
ñàêÿí. Î íàó÷íûõ ïëàíàõ ÖÅÐÍ ðàññêàçàë çàìåñòèòåëü
ãåíåðàëüíîãî äèðåêòîðà ïî íàóêå É. Ýíãåëåí.

Â çàêëþ÷èòåëüíûé äåíü ó÷àñòíèêîâ øêîëû ïðèâåò-
ñòâîâàëè âèöå-ïðåçèäåíò Êîðîëåâñêîé àêàäåìèè íàóê
Øâåöèè Ñ. Êóëàíäåð, ÷ëåí Êîìèòåòà ïî íîáåëåâñêèì
ïðåìèÿì Ñ. ßðëñêîã è äðóãèå ïðåäñòàâèòåëè øâåäñêèõ
íàó÷íûõ è âëàñòíûõ ñòðóêòóð. Ñëåäóþùàÿ øêîëà ñîñòî-
èòñÿ â àâãóñòå 2007 ã. â ×åõèè.

II Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ «Ðàñïðåäåëåííûå

âû÷èñëåíèÿ è ãðèä-òåõíîëîãèè â íàóêå è îáðàçîâà-

íèè» ïðîõîäèëà â Ëàáîðàòîðèè èíôîðìàöèîííûõ òåõ-
íîëîãèé ÎÈßÈ ñ 26 ïî 30 èþíÿ. Ïåðâàÿ êîíôåðåíöèÿ,
ïðîâåäåííàÿ äâà ãîäà íàçàä ýòîé æå ëàáîðàòîðèåé, ñòàëà
ïåðâûì ïîäîáíûì ôîðóìîì â Ðîññèè è ñîáðàëà ïðåä-
ñòàâèòåëåé ðîññèéñêèõ öåíòðîâ è öåíòðîâ ñòðàí-ó÷àñò-
íèö ÎÈßÈ, ðàáîòàþùèõ â ýòîé îáëàñòè. Íà âòîðóþ êîí-
ôåðåíöèþ ïðèåõàëè óæå áîëåå 200 ñïåöèàëèñòîâ èç
17 ñòðàí — Àðìåíèè, Áåëîðóññèè, Áîëãàðèè, Âåëèêî-
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stage of its modernization. By 1 June 2006, the reactor has
operated for 48 090 hours in experiments. Aging of the per-
sonnel is still an issue of anxiety for the administration, as
the age of leading specialists at IBR-2 is from 60 to 80.

A. Balagurov gave an outline on the development of
spectrometers at IBR-2. Instead of 12 spectrometers operat-
ing today, the project considers 16 modernized devices,
among which 6 devices are new. Other project leaders re-
ported on the development of the existing spectrometers.
The workshop participants marked that the present FLNP
facility base is not only close to the international level but in
some parameters it even excels it. The plans to modernize
the reactor and its experimental base are a necessary mea-
sure as JINR Member States need a powerful centre. It was
mutually confirmed that IBR-2M would attract even more
foreign specialists, which would in its turn enhance the
prestige of the Russian science. But improving the reactor
characteristics is not the only task; it is vital to think of new
ways of attracting young scientists and establishing a school
of neutron research.

In addition to the presentations on the development of
the spectrometer complex, scientific reports were delivered

at the meeting. As a conclusion of the event, the experts pre-
sented their analysis of the discussion results. The discus-
sions of the proposals at the workshop are the first part of
the constructive dialogue which will be continued and con-
cluded in final decisions by the members of the Programme
Advisory Committee for Condensed Matter Physics at the
autumn session.

The European School on High Energy Physics, orga-
nized by CERN and JINR, was held on 17–30 June in
Aronsborg near Stockholm. About a hundred young physi-
cists from JINR and CERN Member States took part in it.
Among the lecturers and discussion leaders were famous
scientists from JINR, CERN, Sweden, Italy, Russia and oth-
er countries, including Academician V. Rubakov (the Insti-
tute of Nuclear Research, Troitsk) and A. Arbuzov (JINR).

JINR Director RAS Corresponding Member A. Sis-
sakian gave a lecture about the scientific programme of
JINR. CERN Deputy Director-General J. Engelen spoke
about scientific plans at CERN.

On the final day of the school Vice-President of the
Royal Academy of Sciences of Sweden S. Kulander, mem-
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áðèòàíèè, Ãåðìàíèè, Èíäèè, Ïîëüøè, Ðóìûíèè, ÑØÀ,
×åõèè, Ñëîâàêèè, Øâåéöàðèè, Øâåöèè, Óçáåêèñòàíà,
Óêðàèíû è äð., à òàêæå èç ÖÅÐÍ è 46 óíèâåðñèòåòîâ è
èññëåäîâàòåëüñêèõ öåíòðîâ Ðîññèè, ñðåäè êîòîðûõ Ìî-
ñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì. Â. Ëî-
ìîíîñîâà, ÍÈÈßÔ èì. Ä. Â. Ñêîáåëüöûíà ÌÃÓ, Íàó÷-
íî-èññëåäîâàòåëüñêèé âû÷èñëèòåëüíûé öåíòð ÌÃÓ,
Èíñòèòóò ïðèêëàäíîé ìàòåìàòèêè èì. Ì. Â. Êåëäûøà
ÐÀÍ, Èíñòèòóò ñèñòåìíîãî ïðîãðàììèðîâàíèÿ ÐÀÍ,
Èíñòèòóò ïðîáëåì èíôîðìàòèêè ÐÀÍ, Èíñòèòóò îðãà-

íè÷åñêîé õèìèè èì. Í. Ä. Çåëèíñêîãî ÐÀÍ, Èíñòèòóò
ïðîáëåì õèìè÷åñêîé ôèçèêè ÐÀÍ, Èíñòèòóò õèìè÷å-
ñêîé ôèçèêè èì. Í. Í. Ñåìåíîâà ÐÀÍ, ÍÈÈ «Êâàíò»,
Èíñòèòóò òåîðåòè÷åñêîé è ýêñïåðèìåíòàëüíîé ôèçèêè,
Èíñòèòóò òåïëîôèçèêè ýêñòðåìàëüíûõ ñîñòîÿíèé
ÎÈÂÒ ÐÀÍ, Ìîñêîâñêèé ãîñóäàðñòâåííûé èíñòèòóò
ýëåêòðîíèêè è ìàòåìàòèêè, Ðîññèéñêèé óíèâåðñèòåò
äðóæáû íàðîäîâ, Ñàíêò-Ïåòåðáóðãñêèé ãîñóäàðñòâåí-
íûé óíèâåðñèòåò, Èíñòèòóò âûñîêîïðîèçâîäèòåëüíûõ
âû÷èñëåíèé è èíôîðìàöèîííûõ ñèñòåì, ôèëèàë ÇÀÎ
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ber of the Nobel Prize committee S. Jarlskog and other rep-
resentatives of Swedish scientific and administrative struc-
tures greeted the participants of the school. The next school
will be held in August 2007 in Czechia.

The second international conference «Distributed

Computing and Grid Technologies in Science and Educa-

tion» was held at the JINR Laboratory of Information Tech-
nologies from 26–30 June. The first conference, organized
two years ago by LIT, became the first forum in Russia that
brought together representatives of Russian centres and
JINR Member State institutes working in this field. The sec-
ond conference was attended by more than 200 specialists
from 17 countries (Armenia, Belarus, Bulgaria, Great
Britain, Germany, India, Poland, Romania, the USA, the
Czech Republic, Slovakia, Switzerland, Sweden, Uzbek-
istan, Ukraine, etc.) and from 46 universities and research

centres of Russia (Dubna: the Joint Institute for Nuclear Re-
search, University «Dubna»; Moscow: the Moscow State
University, the Skobeltsyn Scientific Research Institute of
Nuclear Physics of MSU, Russian University of People’s
Friendship, MSU Research Computer Center, the Keldysh
Institute of Applied Mathematics of RAS, the Institute of
Systems Programming of RAS, the RAS Institute of Prob-
lems in Informatics, the Zelinsky Institute of Organic
Chemistry of RAS, the Institute of Problems in Chemical
Physics of RAS, the Semenov Institute of Chemical Physics
of RAS, the Scientific Research Institute «Quant», the Insti-
tute of Theoretical and Experimental Physics, the Institute
of Thermophysics of Extreme Conditions of RAS, the
Moscow State Institute of Electronics and Mathematics;
St. Petersburg: the St. Petersburg State University, the Insti-
tute of High-Performance Computations and Information
Systems, the Branch of Joint Stock Company Intel A/O; the
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Ëàáîðàòîðèÿ èíôîðìàöèîííûõ òåõíîëîãèé, 26 èþíÿ. Ó÷àñòíèêè II Ìåæäóíàðîäíîé êîíôåðåíöèè
«Ðàñïðåäåëåííûå âû÷èñëåíèÿ è ãðèä-òåõíîëîãèè â íàóêå è îáðàçîâàíèè»

Laboratory of Information Technologies, 26 June. Participants of second international conference
«Distributed Computing and Grid Technologies in Science and Education»



«Èíòåë À/Î», Ñàíêò-Ïåòåðáóðãñêèé èíñòèòóò ÿäåðíîé
ôèçèêè, Èíñòèòóò äèíàìèêè ñèñòåì è òåîðèè óïðàâëå-
íèÿ (Èðêóòñê), Íèæåãîðîäñêèé óíèâåðñèòåò, Èíñòèòóò
âû÷èñëèòåëüíûõ òåõíîëîãèé ÑÎ ÐÀÍ, Èíñòèòóò âû÷è-
ñëèòåëüíîé ìàòåìàòèêè è ìàòåìàòè÷åñêîé ãåîôèçèêè
ÑÎ ÐÀÍ (Íîâîñèáèðñê), Èíñòèòóò ôèçèêè âûñîêèõ
ýíåðãèé (Ïðîòâèíî), Ñàìàðñêèé ãîñóäàðñòâåííûé àýðî-
êîñìè÷åñêèé óíèâåðñèòåò, Èíñòèòóò ñèñòåì îáðàáîòêè
èçîáðàæåíèé ÐÀÍ, Èíñòèòóò ìàòåìàòè÷åñêèõ ïðîáëåì
áèîëîãèè ÐÀÍ (Ïóùèíî), Þæíî-Óðàëüñêèé ãîñóäàð-
ñòâåííûé óíèâåðñèòåò (×åëÿáèíñê). Â êîíôåðåíöèè
òàêæå ïðèíÿëè ó÷àñòèå ïðåäñòàâèòåëè êîììåð÷åñêèõ
ñòðóêòóð, â ÷àñòíîñòè êîìïàíèé «Cisco» è «Craftway».

Íàó÷íàÿ ïðîãðàììà êîíôåðåíöèè, ïðåäñòàâëåííàÿ
96 äîêëàäàìè è ñîîáùåíèÿìè, âêëþ÷àëà: 1) ïðîáëåìû
ñîçäàíèÿ è îïûò ýêñïëóàòàöèè ãðèä-èíôðàñòðóêòóð â
ðàçëè÷íûõ îáëàñòÿõ íàóêè è îáðàçîâàíèÿ; 2) ìåòîäû è
òåõíîëîãèè ðàñïðåäåëåííûõ âû÷èñëåíèé, âîïðîñû àð-
õèòåêòóðû, àëãîðèòìû; 3) âîïðîñû ðàñïðåäåëåííîé îá-
ðàáîòêè è õðàíåíèÿ äàííûõ; 4) îðãàíèçàöèþ ñåòåâîé
èíôðàñòðóêòóðû äëÿ ðàñïðåäåëåííîé îáðàáîòêè äàí-
íûõ; 5) àëãîðèòìû è ìåòîäû ðåøåíèÿ ïðèêëàäíûõ çàäà÷
â ðàñïðåäåëåííûõ âû÷èñëèòåëüíûõ ñðåäàõ; 6) òåîðèþ,
ìîäåëè è ìåòîäû ðàñïðåäåëåííîé îáðàáîòêè äàííûõ;

7) ðàñïðåäåëåííûå âû÷èñëåíèÿ â ðàìêàõ ïðîåêòîâ LHC;
8) òåõíîëîãèè ïîñòðîåíèÿ è îïûò èñïîëüçîâàíèÿ
ðàñïðåäåëåííûõ èíôîðìàöèîííûõ ãðèä-ñèñòåì. Â
ðàìêàõ êîíôåðåíöèè ïðîøëè äâà îáó÷àþùèõ çàíÿòèÿ
ïî ñèñòåìå gLite è NorduGrid.

Ó÷àñòèå ÎÈßÈ è ðîññèéñêèõ öåíòðîâ â ýêñïåðè-
ìåíòàõ íà LHC â ÖÅÐÍ òðåáóåò òàêèõ âû÷èñëèòåëüíûõ
ðåñóðñîâ, êîòîðûå íå ìîæåò ïðåäîñòàâèòü ñàìîñòîÿ-
òåëüíî íè îäíà îðãàíèçàöèÿ. Â êîíöå 1990-õ ãðèä-òåõ-
íîëîãèè ñòàëè èíòåíñèâíî èñïîëüçîâàòüñÿ â ôèçèêå âû-
ñîêèõ ýíåðãèé. Ðîññèéñêèå ó÷åíûå ïîëó÷èëè îïûò ðà-
áîòû ñ íîâåéøèì ïðîãðàììíûì îáåñïå÷åíèåì
áëàãîäàðÿ ó÷àñòèþ â åâðîïåéñêèõ ïðîåêòàõ EU Data-
Grid è EGEE. Ñ 2003 ã. ÎÈßÈ è ðîññèéñêèå öåíòðû ïðè-
íèìàþò ó÷àñòèå â ïðîåêòå LCG ïî ñîçäàíèþ ãëîáàëüíîé
èíôðàñòðóêòóðû ðåãèîíàëüíûõ öåíòðîâ îáðàáîòêè,
õðàíåíèÿ è àíàëèçà äàííûõ ýêñïåðèìåíòîâ íà LHC. Ðîñ-
ñèéñêèé Ãðèä äëÿ èíòåíñèâíûõ îïåðàöèé ñ äàííûìè
(RDIG) áûë îáðàçîâàí êàê äåéñòâóþùèé ñåãìåíò
ãëîáàëüíîé ãðèä-èíôðàñòðóêòóðû EGEE.

Â Äóáíå, áëàãîäàðÿ àêòèâíîñòè ÎÈßÈ, óíèâåðñèòå-
òà «Äóáíà» è àäìèíèñòðàöèè ãîðîäà, ñëîæèëàñü óíè-
êàëüíàÿ ñèòóàöèÿ — ïðîëîæåíà ãèãàáèòíàÿ ìàãèñòðàëü,
îáúåäèíÿþùàÿ Èíñòèòóò, óíèâåðñèòåò è øêîëû ãîðîäà.
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St. Petersburg Institute of Nuclear Physics; the Irkutsk Insti-
tute of System Dynamics and Management Theory; Nizhni
Novgorod University; the Novosibirsk Institute of Comput-
ing Technologies of the Siberian Branch of RAS, the Insti-
tute of Computational Mathematics and Mathematical Geo-
physics of the Siberian Branch of RAS; the Institute of
High-Energy Physics (Protvino); the Samara State Space
University, the Institute of Image Processing Systems of
RAS; the Institute of Mathematical Problems in Biology of
RAS (Pushchino); the South Urals State University). Repre-
sentatives of commercial enterprises, in particular CISCO
and Craftway, took part in the conference.

The scientific programme of the conference, which in-
cluded 96 reports and presentations, covered the following
topics: 1) creation and operating experience of Grid in-
frastructures in various areas of science and education;
2) methods and techniques of distributed computing; archi-
tecture, algorithms; 3) distributed processing and data stor-
age; 4) organization of the network infrastructure for dis-
tributed data processing; 5) algorithms and methods of
solving applied problems in distributed computing environ-
ments; 6) theory, models and methods of distributed data

processing; 7) distributed computing within LHC projects;
8) design techniques and experience of using distributed in-
formation Grid systems. In the framework of the conference
two tutorials on Grid — gLite system and NorduGrid —
were organized.

The participation of JINR and Russian centres in the
LHC experiments at CERN requires such enormous com-
puting resources that no organization can provide them on
its own. At the end of the 1990s, Grid technologies were
used intensively in high energy physics. Due to participa-
tion in the European projects EU DataGrid and EGEE,
Russian scientists have gained experience of work with the
newest software. Since 2003, JINR and Russian centres
have been participating in the LCG project aimed at the cre-
ation of a global infrastructure of regional centres for
processing, storage and analysis of data from the LHC ex-
periments. Russian Grid for intensive operation with data
(RDIG) has been formed as a working segment of the global
Grid infrastructure.

In Dubna, due to the activities of JINR, University
«Dubna» and the city administration, a unique situation has
arisen — a gigabit highway that integrates the Institute, the
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Íà åå áàçå â ðàìêàõ ïðîåêòà «Äóáíà-Ãðèä» óæå òðåòèé
ãîä âåäóòñÿ ðàáîòû ïî ñîçäàíèþ ãîðîäñêîãî ìåòàêëàñòå-
ðà ðàñïðåäåëåííûõ âû÷èñëåíèé äëÿ íàó÷íûõ è îáðàçî-
âàòåëüíûõ öåëåé. Ýòà èíôðàñòðóêòóðà âîéäåò â ðîññèé-
ñêèé ãðèä-ñåãìåíò, âçÿâ íà ñåáÿ ÷àñòü îáÿçàòåëüñòâ
ÎÈßÈ è Ðîññèè ïî îáðàáîòêå äàííûõ áóäóùèõ ýêñïåðè-
ìåíòîâ íà LHC. Ïåðñïåêòèâàì ðàçâèòèÿ öåíòðàëüíîãî
èíôîðìàöèîííî-âû÷èñëèòåëüíîãî êîìïëåêñà ÎÈßÈ è
ñîñòîÿíèþ äåë ïî ïðîåêòó «Äóáíà-Ãðèä» áûëè
ïîñâÿùåíû äîêëàäû Â. Â. Èâàíîâà è Ï. Â. Çðåëîâà
(ËÈÒ ÎÈßÈ).

Îäèí èç äíåé êîíôåðåíöèè áûë ïîëíîñòüþ ïîñâÿ-
ùåí ïðîáëåìàì ïðèìåíåíèÿ ãðèä-òåõíîëîãèé â ñèñòå-
ìàõ îáðàáîòêè äàííûõ ýêñïåðèìåíòîâ íà LHC. Ýòîé
òåìå áûëè ïîñâÿùåíû äîêëàäû Ë. Ðîáåðòñîíà (ÖÅÐÍ),
Â. Ëèòâèíà (ÑØÀ), Â. Ëèíäåíøòðóòà (Ãåðìàíèÿ),
È. Õóäîáû (×åõèÿ), À. Ê. Êèðüÿíîâà (Ãàò÷èíà),
Â. À. Èëüèíà (ÍÈÈßÔ ÌÃÓ), Ï. Âåãíåðà (Ãåðìàíèÿ),
Â. Â. Êîðåíüêîâà, Ã. Ñ. Øàáðàòîâîé, Â. Ä. Ïîçå,
È. Ì. Òêà÷åâà (ÎÈßÈ) è äð.

Ïîìèìî ôèçèêè âûñîêèõ ýíåðãèé â Ãðèä âñå áîëü-
øå âîâëåêàþòñÿ è äðóãèå íàóêè. Êàê ïîêàçàëà êîíôåðåí-
öèÿ, ýòîò ïðîöåññ èäåò è â Ðîññèè: ïîäêëþ÷àþòñÿ õèìè-
êè, ìàòåðèàëîâåäû, ãåîôèçèêè. Àêòèâíî èñïîëüçóåòñÿ

Ãðèä â áèîìåäèöèíå è ôàðìàêîëîãèè. Ñòàíîâÿòñÿ äî-
ñòóïíûìè î÷åíü ñëîæíûå çàäà÷è, â ÷àñòíîñòè çàäà÷è
ìîäåëèðîâàíèÿ êëåòêè.

Áîëüøîé èíòåðåñ âûçâàëè äîêëàäû Ë. Ðîáåðòñîíà
(ÖÅÐÍ) î äîëãîñðî÷íûõ ïåðñïåêòèâàõ ðàçâèòèÿ
ãðèä-èíôðàñòðóêòóðû â Åâðîïå, Ð. Ãàðäíåðà (ÑØÀ) î
ïðîåêòå OSG (Open Science Grid), Â. Ä. Ëàõíî (ÈÌÏÁ
ÐÀÍ) î ïðîåêòå ìîäåëèðîâàíèÿ êëåòêè «Mathcell.ru»,
Î. Ã. Ñìèðíîâîé (Óíèâåðñèòåò Ëóíäà, Øâåöèÿ) î ïðî-
åêòå NorduGrid, Â. Â. Âîåâîäèíà (ÍÈÂÖ ÌÃÓ
èì. Ì. Â. Ëîìîíîñîâà) î ðåøåíèè áîëüøèõ çàäà÷ â ðàñ-
ïðåäåëåííûõ âû÷èñëèòåëüíûõ ñðåäàõ, À. Â. Æó÷êîâà
(Òåëåêîììóíèêàöèîííûé öåíòð «ÞÌÎÑ», Ìîñêâà) è
Í. Â. Òâåðäîõëåáîâà (Èíñòèòóò õèìè÷åñêîé ôèçèêè
èì. Í. Í. Ñåìåíîâà ÐÀÍ) î íîâûõ âîçìîæíîñòÿõ äëÿ
ðàçðàáîòêè ñåðâèñîâ è èííîâàöèîííîé äåÿòåëüíîñòè íà
îñíîâå ðàçäåëåíèÿ ðîëåé â ïðåäîñòàâëåíèè ãðèä-óñëóã,
Â. Ì. Âîëîõîâà (Èíñòèòóò ïðîáëåì õèìè÷åñêîé ôèçèêè
ÐÀÍ) î ðîññèéñêîì ñåãìåíòå Ãðèä â îáëàñòè âû÷èñëè-
òåëüíîé õèìèè, Ä. Íèëüñåíà (Ãåðìàíèÿ) î ïðîåêòå
D-Grid (íåìåöêàÿ ãðèä-èíèöèàòèâà), Â. Õàãåíà
(«Cisco») î ðåøåíèÿõ êîìïàíèè «Cisco» â îáëàñòè
âûñîêîïðîèçâîäèòåëüíûõ âû÷èñëåíèé è äð.
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University and Dubna secondary schools, has been routed.
On its basis within the Dubna-Grid project, work has been
progressing for three years toward the creation of a city
metacluster of distributed computing for scientific and edu-
cational purposes. This infrastructure will be the integral
part of the Russian Grid segment and take a share of JINR
and Russia obligations on data processing of the future LHC
experiments. The reports of V. Ivanov and P. Zrelov (LIT,
JINR) were devoted to perspectives of the development of
the JINR central information complex and the status of the
Dubna-Grid project.

One of the conference days was dedicated to the prob-
lems of using Grid technologies for LHC experimental data
processing. They were discussed in the reports delivered by
L. Robertson (CERN), V. Litvin (USA), V. Lindenstruth
(Germany), J. Chudoba (Czech Republic), A. Kiryanov
(Gatchina), V. Ilyin (SINP MSU), P. Wegner (Germany),
V. Korenkov, G. Shabratova, V. Pose, I. Tkachev (JINR).

In addition to high energy physics, more and more sci-
ences have been drawn into Grid. As the conference has
shown, this process is in progress in Russia too: chemistry,
material studies, geophysics have been involved. Grid is ac-

tively used in biomedicine and pharmacology. Extremely
complicated problems are getting accessible, for example,
cell modeling.

Great interest was generated by the reports delivered by
L. Robertson (CERN) about long-term prospects of the de-
velopment of the Grid infrastructure in Europe, R. Gardner
(USA) on the OSG (Open Science Grid) project, V. Lakhno
(Institute of Mathematical Problems of Biology of RAS,
Pushchino) on cell modeling Mathcell.ru, O. Smirnova
(University of Lund, Sweden) on the NorduGrid project,
V. Voevodin (Research Computer Center, MSU) about the
solution of large tasks in the distributed computing environ-
ments, A. Zhuchkov (Telecommunication Centre YUMOS,
Moscow) and N. Tverdokhlebov (Institute of Chemical
Physics, RAS) on fresh opportunities for the development
of services and innovative activities based on dividing roles
in granting Grid services, V. Volokhov (Institute of Prob-
lems of Chemical Physics, RAS) about the Russian Grid
segment in the field of computing chemistry, D. Nilsen
(Germany) about the D-Grid project (German Grid Initia-
tive) and its integration project (DGI), V. Hagen (CISCO)
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Ñëåäóåò îòìåòèòü áîëüøîå êîëè÷åñòâî èíòåðåñíûõ
äîêëàäîâ îá îïûòå ïîäãîòîâêè ñïåöèàëèñòîâ ïî èíôîð-
ìàöèîííûì è ãðèä-òåõíîëîãèÿì â ðàçëè÷íûõ öåíòðàõ
Ðîññèè: Ñàíêò-Ïåòåðáóðãå, Ìîñêâå, Äóáíå. Ñðåäè íèõ
äîêëàä Â. À. Ñóõîìëèíà (ÌÃÓ) î ñîñòîÿíèè è ïåðñïåê-
òèâàõ ðàçâèòèÿ íàöèîíàëüíîé ñèñòåìû îáðàçîâàíèÿ â
îáëàñòè èíôîðìàöèîííûõ òåõíîëîãèé, Þ. Ï. Ãàëþêà
(Ïåòðîäâîðöîâûé èíôîðìàöèîííî-òåëåêîììóíèêàöè-
îííûé öåíòð ÑïáÃÓ, ÍÈÈ ôèçèêè èì. Â. À. Ôîêà
ÑïáÃÓ, Öåíòð âûñîêîïðîèçâîäèòåëüíûõ âû÷èñëåíèé è
èíôîðìàöèîííûõ ñèñòåì) îá îïûòå ðàáîòû ñ ãðèä-òåõ-
íîëîãèÿìè â Ñàíêò-Ïåòåðáóðãñêîì óíèâåðñèòåòå,
Ê. Þíãà (Ãåðìàíèÿ) îá îïûòå è óðîêàõ èñïîëüçîâàíèÿ â
Ãðèä ðàñïðåäåëåííîãî ãåòåðîãåííîãî óíèâåðñèòåòñêîãî
êëàñòåðà è äðóãèå äîêëàäû.

Ïî îáùåìó ìíåíèþ ó÷àñòíèêîâ, ñåðèþ ïîäîáíûõ
êîíôåðåíöèé ñëåäóåò ïðîäîëæèòü. Ýòî ïîçâîëèò ðàñøè-
ðèòü äèàëîã âåäóùèõ ñïåöèàëèñòîâ èç Åâðîïû, ÑØÀ è
Ðîññèè, áîëüøå âîâëå÷ü öåíòðû Ðîññèè è ñòðàí ÑÍÃ, êî-
òîðûå åùå àêòèâíî â ýòîì ïðîöåññå íå ó÷àñòâóþò. Êàê
ïîêàçàëà êîíôåðåíöèÿ, ñåãîäíÿ ãðèä-òåõíîëîãèè â Ðîñ-
ñèè ðåàëüíî ñóùåñòâóþò òîëüêî â ìîñêîâñêîì è ñàíêò-
ïåòåðáóðãñêîì ðåãèîíàõ. Â äðóãèõ ðåãèîíàõ ðàáîòû â

ýòîì íàïðàâëåíèè âåäóòñÿ, íî îáåñïå÷èòü ñòàáèëüíîñòü
ïðåäîñòàâëåíèÿ ãðèä-ðåñóðñîâ ïîêà íå ìîãóò.

Óñïåøíîå ïðîâåäåíèå êîíôåðåíöèè ñòàëî âîçìîæ-
íûì áëàãîäàðÿ ôèíàíñîâîé ïîääåðæêå ÎÈßÈ, ÐÔÔÈ è
êîìïàíèè «Cisco Systems». Ñ àííîòàöèÿìè äîêëàäîâ è
ïðåçåíòàöèÿìè ìîæíî îçíàêîìèòüñÿ íà ñàéòå
êîíôåðåíöèè http://grid2006.jinr.ru.

27 èþëÿ â áîëüøîì çàëå Ðîññèéñêîé àêàäåìèè íàóê
â Ìîñêâå ñîñòîÿëîñü òîðæåñòâåííîå îòêðûòèå XXXIII

Ìåæäóíàðîäíîé (Ðî÷åñòåðñêîé) êîíôåðåíöèè ïî ôè-

çèêå âûñîêèõ ýíåðãèé (ICHEP’06), îðãàíèçîâàííîé ïðè
àêòèâíîì ó÷àñòèè Îáúåäèíåííîãî èíñòèòóòà ÿäåðíûõ
èññëåäîâàíèé.

Èçâåñòíàÿ âñåìó íàó÷íîìó ìèðó Ðî÷åñòåðñêàÿ êîí-
ôåðåíöèÿ ÿâëÿåòñÿ êðóïíåéøèì ôîðóìîì ó÷åíûõ-ôè-
çèêîâ, çàíÿòûõ â ìàñøòàáíûõ íàó÷íûõ ïðîåêòàõ â âåäó-
ùèõ ëàáîðàòîðèÿõ âûñîêèõ ýíåðãèé â ìèðå; çäåñü ñîîá-
ùàåòñÿ î íîâûõ âàæíåéøèõ äîñòèæåíèÿõ, îöåíèâàåòñÿ
ñîñòîÿíèå ñîâðåìåííûõ èññëåäîâàíèé è îáñóæäàþòñÿ
âîçìîæíîñòè áóäóùèõ ýêñïåðèìåíòîâ. Íà ýòîò ðàç â
êîíôåðåíöèè ïðèíÿëè ó÷àñòèå îêîëî òûñÿ÷è ó÷åíûõ èç
ìíîãèõ ñòðàí ìèðà. Òåìàòèêà êîíôåðåíöèè òðàäèöèîí-
íî îõâàòûâàëà ñàìûå àêòóàëüíûå âîïðîñû ôèçèêè âû-
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about resolutions of the CISCO company in the field of
high-performance computing, etc.

It is necessary to note a large number of interesting re-
ports on the experience of training specialists of information
and Grid technologies in various Russian centres: St. Pe-
tersburg, Moscow, and Dubna. Among them were the re-
ports presented by V. Sukhomlin (MSU) about the status
and perspectives of the development of the national educa-
tion system in the area of information technologies,
Yu. Galyuck (St. Petersburg) about experience of working
with Grid technologies at St. Petersburg University,
Ch. Jung (Germany) about experience and lessons of using
the distributed heterogeneous university cluster in Grid, etc.

In general opinion of the conference attendees, such
conferences should be continued. This will allow one to ex-
tend the dialogue of leading experts from Europe, the USA
and Russia, to attract those Russian and CIS centres which
have not actively participated in this process yet. As the con-
ference has shown, today the real Russian Grid technologies
only exist in the Moscow and St. Petersburg Regions. In
other regions some work is conducted in this direction but it
cannot provide stable service of Grid resources.

The successful organization of the conference became
possible due to the financial support of JINR, the Russian
Foundation for Basic Research and the CISCO Systems
company. The abstracts of reports and presentations of the
conference are available at http://grid2006.jinr.ru.

On 27 July the XXXIII International (Rochester)

Conference on High Energy Physics (ICHEP’06) was cer-
emonially opened in the large hall of the Russian Academy
of Sciences in Moscow. The Joint Institute for Nuclear Re-
search took an active part in the organization of the confer-
ence.

The Rochester conference, well-known in the scientific
world, is a major forum of physicists who are involved in
large-scale scientific projects at leading world centres for
high energy research. New vital achievements are reported
here, modern status of research is evaluated and prospects
for future experiments are discussed. This time, about a
thousand scientists from many countries of the world took
part in it. The topics of the conference traditionally dealt
with most urgent issues in high energy physics, its accelera-
tor and instrumental basis. Besides, for the first time a new
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ñîêèõ ýíåðãèé, åå óñêîðèòåëüíîé, èíñòðóìåíòàëüíîé
áàçû. Êðîìå òîãî, âïåðâûå áûëà ââåäåíà ñåêöèÿ,
ïîñâÿùåííàÿ ãðèä-òåõíîëîãèÿì è ðàñïðåäåëåííûì
âû÷èñëåíèÿì â ôèçèêå âûñîêèõ ýíåðãèé.

Îòêðûâàÿ êîíôåðåíöèþ, ïðåäñåäàòåëü îðãêîìèòåòà
÷ëåí ïðåçèäèóìà ÐÀÍ, äèðåêòîð Èíñòèòóòà ÿäåðíûõ èñ-
ñëåäîâàíèé àêàäåìèê Â. À. Ìàòâååâ íàïîìíèë ñîáðàâ-
øèìñÿ, ÷òî â 1964 ã. Ðî÷åñòåðñêàÿ êîíôåðåíöèÿ ñ áîëü-
øèì óñïåõîì ïðîõîäèëà â Äóáíå è òî, ÷òî òåïåðü îíà
âíîâü îðãàíèçîâàíà íà ðîññèéñêîé çåìëå, ãîâîðèò îá
îãðîìíîì íàó÷íîì ïîòåíöèàëå ðîññèéñêèõ ó÷åíûõ è
ïðèçíàíèè èõ âûäàþùåãîñÿ âêëàäà â ðàçâèòèå òàêîé
âàæíîé îáëàñòè ñîâðåìåííîãî åñòåñòâîçíàíèÿ, êàê ôè-
çèêà ÷àñòèö. Ñ ïðèâåòñòâåííûì ñëîâîì ê ó÷àñòíèêàì

êîíôåðåíöèè îáðàòèëèñü ÷ëåí ïðåçèäèóìà ÐÀÍ, äèðåê-
òîð Èíñòèòóòà ÿäåðíîé ôèçèêè ÑÎ ÐÀÍ àêàäåìèê
À. Í. Ñêðèíñêèé, ïðîðåêòîð Ìîñêîâñêîãî ãîñóäàð-
ñòâåííîãî óíèâåðñèòåòà èì. Ì. Â. Ëîìîíîñîâà ïðîôåñ-
ñîð Â. Â. Áåëîêóðîâ. Äèðåêòîð ÎÈßÈ ÷ëåí-êîððåñïîí-
äåíò ÐÀÍ À. Í. Ñèñàêÿí â ñâîåì âûñòóïëåíèè ðàññêàçàë
îá èñòîðèè ïðîâåäåíèÿ Ðî÷åñòåðñêîé êîíôåðåíöèè íà
òåððèòîðèè áûâøåãî Ñîâåòñêîãî Ñîþçà, îòìåòèâ, ÷òî
ïðåäëîæåíèå ïðîâåñòè íûíåøíþþ êîíôåðåíöèþ â Ðîñ-
ñèè èñõîäèëî îò Ìåæäóíàðîäíîãî ñîþçà ÷èñòîé è
ïðèêëàäíîé ôèçèêè (IUPAP), ñëåäîâàòåëüíî, ðîññèé-
ñêèå ôèçèêè èçâåñòíû è âîñòðåáîâàíû â ìèðå, à òàêæå
ïîáëàãîäàðèë îðãàíèçàòîðîâ è ÷ëåíîâ îðãêîìèòåòà
êîíôåðåíöèè.
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section was introduced which covered GRID technologies
and distributed calculations in high energy physics.

At the opening of the conference, Chairman of the Or-
ganizing Committee Member of the RAS Presidium, Direc-
tor of the Institute for Nuclear Research Academician
V. Matveev reminded the audience that in 1964 the Ro-
chester conference was successfully held in Dubna and this
time it was organized in Russia again. This fact demon-
strates immense scientific potential of Russian scientists
and the acknowledgement of their outstanding contribution
to the development of such an important field of modern
natural sciences as particle physics. The participants of the

conference were greeted by Member of the RAS Presidium,
Director of the Institute of Nuclear Physics, SD RAS Acad-
emician A. Skrinsky, Pro-Rector of the Moscow State Uni-
versity Professor V. Belokurov. JINR Director Corres-
ponding Member of RAS A. Sissakian spoke in his report
about the history of holding the Rochester conference in the
former Soviet Union, marking that it was the International
Union of Pure and Applied Physics that initiated the organi-
zation of the present conference in Russia. Thus, Russian
physicists are well known and in demand in the world.
A. Sissakian also thanked the organizers and members of
the conference Organizing Committee for their work.
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Moscow, 27 July. A press conference upon the opening of XXXIII International Conference on High Energy Physics (ICHEP’06)



Ñðàçó ïîñëå öåðåìîíèè îòêðûòèÿ êîíôåðåíöèè äëÿ
ðîññèéñêèõ è èíîñòðàííûõ æóðíàëèñòîâ áûëà îðãàíè-
çîâàíà ïðåññ-êîíôåðåíöèÿ, â êîòîðîé ïðèíÿëè ó÷àñòèå
ïðîôåññîð Ê. Ïàòðèíüÿíè (Îòäåëåíèå ôèçèêè INFN, Ãå-
íóÿ, Èòàëèÿ), ïðîðåêòîð ÌÃÓ ïðîôåññîð Â. Â. Áåëîêó-
ðîâ, ïðåäñåäàòåëü Êîìèññèè ïî ïîëÿì è ÷àñòèöàì
IUPAP Ã. Õåðòåí, àêàäåìèê ÐÀÍ Â. À. Ðóáàêîâ (ÈßÈ
ÐÀÍ, Òðîèöê), äèðåêòîð ÍÈÈßÔ ÌÃÓ ïðîôåññîð
Â. È. Ñàâðèí, ïðåäñåäàòåëü Ñîâåòà äèðåêòîðîâ DESY
(Ãàìáóðã, Ãåðìàíèÿ) ïðîôåññîð À. Âàãíåð, äèðåêòîð
ÎÈßÈ ÷ëåí-êîððåñïîíäåíò ÐÀÍ À. Í. Ñèñàêÿí, äèðåê-
òîð Èíñòèòóòà ÿäåðíîé ôèçèêè ÑÎ ÐÀÍ àêàäåìèê
À. Í. Ñêðèíñêèé, äèðåêòîð Èíñòèòóòà ÿäåðíûõ èññëå-
äîâàíèé ÐÀÍ àêàäåìèê Â. À. Ìàòâååâ, äèðåêòîð Èíñòè-
òóòà ôèçèêè âûñîêèõ ýíåðãèé (Ïåêèí, Êèòàé) ïðîôåñ-
ñîð ×åí Õåøåíã, ðóêîâîäèòåëü êîëëàáîðàöèè STAR
Áðóêõåéâåíñêîé íàöèîíàëüíîé ëàáîðàòîðèè (ÑØÀ)
Ò. Õîëëìàí, ó÷åíûé ñåêðåòàðü êîíôåðåíöèè Ã. À. Êîç-
ëîâ (ÎÈßÈ, Äóáíà).

Äèàëîã ó÷åíûõ è æóðíàëèñòîâ áûë ïîñâÿùåí êàê
íàó÷íîé, âåñüìà îáøèðíîé ïðîãðàììå êîíôåðåíöèè,
òàê è ïðîãíîçàì ó÷åíûõ ïî ïîâîäó íîâûõ ðåâîëþöèîí-
íûõ îòêðûòèé, â ÷àñòíîñòè â ñâÿçè ñî ñêîðûì çàïóñêîì
áîëüøîãî àäðîííîãî êîëëàéäåðà LHC â ÖÅÐÍ. Îñíîâ-

íûå îðãàíèçàòîðû êîíôåðåíöèè è èõ èíîñòðàííûå êîë-
ëåãè åäèíîäóøíî ïðèçíàëè çíà÷èòåëüíûé âêëàä
ðîññèéñêèõ ó÷åíûõ è ó÷åíûõ ÎÈßÈ â ðàçâèòèå ôèçèêè
÷àñòèö, â ñîçäàíèå LHC, èõ âåñîìóþ ðîëü â ñîòðóäíè÷å-
ñòâå ñ âåäóùèìè íàó÷íûìè öåíòðàìè ìèðà. È íå ñëó-
÷àéíî ñòðàíà-îðãàíèçàòîð êîíôåðåíöèè íà ýòîì ôîðóìå
áûëà ãåîãðàôè÷åñêè è òåìàòè÷åñêè øèðîêî ïðåäñòàâëå-
íà, â ðîññèéñêîé äåëåãàöèè áûëî ìíîãî ìîëîäûõ
ôèçèêîâ. Î ðîëè è çíà÷åíèè ïîäãîòîâêè ìîëîäîé ñìåíû
òàêæå øëà ðå÷ü íà ïðåññ-êîíôåðåíöèè.

Â õîäå êîíôåðåíöèè íà çàñåäàíèÿõ ïàðàëëåëüíûõ è
ïëåíàðíûõ ñåêöèé áûëî ïðåäñòàâëåíî áîëåå 300 äîêëà-
äîâ è 100 ïîñòåðíûõ ïðåçåíòàöèé. Îäíîäíåâíàÿ êóëü-
òóðíàÿ ïðîãðàììà âêëþ÷àëà â ñåáÿ ýêñêóðñèè ïî çíàìå-
íèòûì èñòîðè÷åñêèì ìåñòàì Ìîñêâû è Ïîäìîñêîâüÿ.
Â çàêëþ÷èòåëüíûé äåíü ðàáîòû êîíôåðåíöèè àêàäåìèê
Â. À. Ðóáàêîâ (ÈßÈ, Òðîèöê) âûñòóïèë ñ èòîãîâûì
äîêëàäîì «Ðåçóëüòàòû è ïåðñïåêòèâû».

Ïîäðîáíûé îò÷åò î XXXIII Ìåæäóíàðîäíîé êîíôå-
ðåíöèè ïî ôèçèêå âûñîêèõ ýíåðãèé ÷èòàéòå â ñïåöèàëü-
íîì âûïóñêå «Íîâîñòåé ÎÈßÈ».
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After the opening ceremony, a press conference for
Russian and foreign journalists was organized. It was at-
tended by Professor K. Patriniani (INFN Physics Depart-
ment, Genoa, Italy), MSU Pro-Rector Professor V. Be-
lokurov, Chairman of the IUPAP Commission on Particles
and Fields G. Herten, RAS Academician V. Rubakov (INP
RAS, Troitsk), Director of MSU SRINP Professor
V. Savrin, Chairman of the Board of Directors at DESY Pro-
fessor A. Wagner (Hamburg, Germany), JINR Director
RAS Corresponding Member A. Sissakian, Director of the
Institute of Nuclear Physics, SD RAS Academician
A. Skrinsky, Director of the RAS Institute for Nuclear Re-
search Academician V. Matveev, Director of the Institute of
High Energy Physics (Beijing, China) Professor Chen Hes-
heng, STAR Collaboration leader of the Brookhaven Na-
tional Laboratory (USA) T. Hallman, the conference scien-
tific secretary G. Kozlov (JINR, Dubna).

The dialogue of scientists and journalists covered the
wide scientific programme of the conference and predic-
tions made by scientists about new revolutionary discover-
ies, particularly those connected with the coming launching
of the LHC at CERN. The conference organizers and their

foreign colleagues were unanimous in acknowledging a
considerable contribution of Russian and JINR scientists to
the development of particle physics, the LHC, their mighty
role in cooperation with leading world centres of science. It
is not by chance that the country organizing the conference
was widely represented at the forum, both geographically
and topically. There were a lot of young physicists in the
delegation of Russian scientists. The importance of training
a young generation of physicists was also discussed at the
press conference.

More than 300 reports and 100 poster presentations
were made at the plenary and parallel sections of the confer-
ence. The one-day cultural programme included excursions
about famous historical places in Moscow and localities
near it. On the final day of the conference Academician
V. Rubakov (INP, Troitsk) made a concluding review «Re-
sults and Prospects».

A detailed report on the XXXIII International Confer-
ence on High Energy Physics will be published in a special
issue of the journal «JINR News».

ÊÎÍÔÅÐÅÍÖÈÈ. ÑÎÂÅÙÀÍÈß
CONFERENCES. MEETINGS



Äîðåë Áàëëè
29.07.1923–9.12.2005

9 äåêàáðÿ 2005 ã. â Áóõàðåñòå
ñêîí÷àëñÿ ðóìûíñêèé ó÷åíûé Äîðåë
Áàëëè, èíèöèàòîð èññëåäîâàíèé ïî
ðàññåÿíèþ íåéòðîíîâ â Ðóìûíèè.
Ïðîôåññîð Äîðåë Áàëëè ðîäèëñÿ â
Áóõàðåñòå 29 èþëÿ 1923 ã. Â 1946 ã.
îí îêîí÷èë ôàêóëüòåò õèìè÷åñêîé
òåõíîëîãèè â Ïîëèòåõíè÷åñêîì èí-
ñòèòóòå â Áóõàðåñòå, à äâóìÿ ãîäàìè
ïîçæå — ôèçèêî-ìàòåìàòè÷åñêèé
ôàêóëüòåò â Áóõàðåñòñêîì óíèâåð-
ñèòåòå. Â 1953 ã. Äîðåë Áàëëè ñòàë
êàíäèäàòîì ôèçèêî-ìàòåìàòè÷å-
ñêèõ íàóê â ÌÃÓ, à â 1968 ã. — äîêòî-
ðîì íàóê Áóõàðåñòñêîãî óíèâåðñè-
òåòà.

Ïðîôåññîð Ä. Áàëëè ïðåïîäà-
âàë â Áóõàðåñòñêîì óíèâåðñèòåòå íà
êàôåäðå ôèçè÷åñêîé õèìèè õèìè÷å-
ñêîãî ôàêóëüòåòà è êàôåäðå ñòðóêòóðû ìàòåðèàëîâ ôà-
êóëüòåòà ôèçèêè, à òàêæå âåë èññëåäîâàòåëüñêèå ðàáîòû
â Èíñòèòóòå ÿäåðíîé ôèçèêè â Áóõàðåñòå, Èíñòèòóòå
ÿäåðíûõ ðåàêòîðîâ (Ìèîâåíè) è â Èíñòèòóòå ôèçèêè è
òåõíîëîãèè ìàòåðèàëîâ (Áóõàðåñò).

Áóäó÷è íàó÷íûì ñîòðóäíèêîì Èíñòèòóòà ÿäåðíîé
ôèçèêè â Áóõàðåñòå, îí ïîëó÷èë âàæíûå ðåçóëüòàòû, îò-
íîñÿùèåñÿ ê âëèÿíèþ ëîêàëüíîãî ïîðÿäêà íà ñïåêòðû
ðåíòãåíîâñêîãî èçëó÷åíèÿ, ïîäòâåðæäåííûå ïîçäíåå ðå-
çóëüòàòàìè ìåòîäà EXAFS è êðèòè÷åñêèì ðàññåÿíèåì â
ôåððîìàãíèòíûõ ìàòåðèàëàõ. Åãî ðåçóëüòàòû, îòíîñÿ-
ùèåñÿ ê ãëóáèíå ïðîíèêíîâåíèÿ íåéòðîíîâ ïðè ïîëíîì
îòðàæåíèè, çàíåñåíû â ìåæäóíàðîäíûå òàáëèöû, èçäà-
âàåìûå Áðóêõåéâåíñêîé íàöèîíàëüíîé ëàáîðàòîðèåé
(ÑØÀ).

Ñðàçó ïîñëå Âòîðîé ìèðîâîé âîéíû íåéòðîííàÿ ôè-
çèêà áûëà îäíèì èç íîâåéøèõ íàïðàâëåíèé èññëåäîâà-
íèé. Ïðîôåññîð Ä. Áàëëè ó÷àñòâîâàë â ðàçâèòèè â Ðóìû-
íèè íîâûõ íåðàçðóøàþùèõ ìåòîäîâ êîíòðîëÿ, îñíîâàë
Ëàáîðàòîðèþ ôèçèêè íåéòðîíîâ íèçêèõ ýíåðãèé â Èíñòè-
òóòå ÿäåðíîé ôèçèêè è ðóêîâîäèë åþ ìíîãî ëåò. Îí áûë
ýêñïåðòîì Ìåæäóíàðîäíîãî àãåíòñòâà ïî àòîìíîé ýíåð-
ãèè (ÌÀÃÀÒÝ) è Ïðîãðàììû ðàçâèòèÿ Îðãàíèçàöèè îáú-
åäèíåííûõ íàöèé (ÏÐÎÎÍ), ÷ëåíîì Ïðîãðàììíî-êîí-
ñóëüòàòèâíîãî êîìèòåòà ÎÈßÈ ïî íåéòðîííîé ôèçèêå
(1968–1975), ÷ëåíîì Ó÷åíîãî ñîâåòà ÎÈßÈ (1990–1992),
÷ëåíîì ðåäàêöèîííîé êîëëåãèè «Ðóìûíñêîãî æóðíàëà
ôèçèêè».

Äîðåë Áàëëè ó÷èë è âäîõíîâëÿë ìíîãèå ïîêîëåíèÿ
ñòóäåíòîâ, ñïåöèàëèçèðóþùèõñÿ â êðèñòàëëîãðàôèè,
äèôðàêöèè ðåíòãåíîâñêîãî èçëó÷åíèÿ è íåéòðîííîé
îïòèêå, à òàêæå áûë íàó÷íûì ðóêîâîäèòåëåì ó àñïèðàí-
òîâ â îáëàñòè íåéòðîííîãî ðàññåÿíèÿ.

Âñå ìû, åãî êîëëåãè, äðóçüÿ è ñòóäåíòû, íàâñåãäà ñî-
õðàíèì ïàìÿòü î íåì êàê îá î÷åíü äîáðîì è ìóäðîì ÷å-
ëîâåêå.
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Dorel Bally
29.07.1923–9.12.2005

Dorel Bally, a Romanian pioneer-
ing scientist in the field of neutron
scattering, passed away in Bucharest
on 9 December 2005. He was born in
Bucharest on 29 July 1923. In 1946 he
graduated from the Polytechnic Insti-
tute of Bucharest in industrial chem-
istry; two years later he also graduated
from Bucharest University in physics
and mathematics. He became Doctor
in Physics (candidate of physics and
mathematics of the Moscow State
University) in 1953, and Doctor Assis-
tant Professor of Bucharest University
in 1968. Professor Bally taught in the
University of Bucharest at the Faculty
of Chemistry’s Department of Physical
Chemistry and at the Faculty of
Physics’ Department of Materials

Structure, and also carried out research work at the Institute
of Atomic Physics in Bucharest, the Institute of Nuclear Re-
actors (Mioveni), and the Institute of Materials Physics and
Technology (Bucharest).

As associate researcher of the Institute of Atomic
Physics in Bucharest, he obtained important results con-
cerning the influence of the local order on the X-ray spectra,
confirmed later by the results of EXAFS method, and the crit-
ical scattering on the ferromagnets. His data relevant to the
penetration depth of the neutrons, in the total reflection, ap-
peared in the International Table of the Brookhaven National
Laboratory.

The physics of neutrons was at that time one of the
newest research directions just after the Second World War.
Professor Bally was involved in the development of new non-
destructive control methods in Romania, set up and led for
many years the Laboratory of Physics of Low Energy Neu-
trons at IFA-Magurele/Bucharest. He was an expert of the In-
ternational Atomic Energy Agency (IAEA) and United Na-
tions Development Programme (UNDP), member of the Pro-
gramme Advisory Committee for Neutron Physics of JINR
(1968–1975), member of the Scientific Council of JINR
(1990–1992), member of the Editorial Board of the «Romani-
an Journal of Physics».

As Professor on Experimental Methods in Physics,
Dorel Bally taught Crystallography, X-ray Diffraction Tech-
niques and Neutron Optics to many generations of students
and also supervised PhD students in the field of neutron
scattering.

We all, his colleagues, friends and students, will keep in
our hearts the memory of this very kind and wise man.

ÏÀÌßÒÈ Ó×ÅÍÎÃÎ
IN MEMORY OF THE SCIENTIST



×èëè. Ñåððî-Ïà÷îí, ãîðà âûñîòîé 2 682 ì íà ñå-
âåðå ×èëè, ñòàíåò ïëîùàäêîé äëÿ áîëüøîãî îáçîðíîãî
òåëåñêîïà (LSST). «Ïåðâûé ñâåò» 8-ìåòðîâûé òåëåñêîï
óâèäèò â 2012 ã. Îí ñìîæåò îñóùåñòâëÿòü îáçîð íî÷-
íîãî íåáà ñ ïîìîùüþ öèôðîâîé êàìåðû (3 ìèëëèàðäà
ïèêñåëåé) è ïîâîðà÷èâàòüñÿ ñâîèì îêíîì ðàçìåðîì ñ
êèíîýêðàí ê îáúåêòàì, êîòîðûå ìåíÿþòñÿ èëè äâèãà-
þòñÿ î÷åíü áûñòðî: âçðûâàþùèåñÿ ñóïåðíîâûå, ïî-
òåíöèàëüíî îïàñíûå îêîëîçåìíûå àñòåðîèäû ðàçìå-
ðîì äî ñòà ìåòðîâ è äàëåêèå îáúåêòû ïîÿñà Êàéïåðà.
Òåëåñêîï òàêæå áóäåò èñïîëüçîâàòüñÿ â èçó÷åíèè
òåìíîé ìàòåðèè è òåìíîé ýíåðãèè. Â ðàçðàáîòêå
ïðîåêòà ó÷àñòâîâàëè ðàçëè÷íûå èññëåäîâàòåëüñêèå
öåíòðû ÑØÀ.

Ñòýíôîðä, ÑØÀ/Öóêóáà, ßïîíèÿ. Â ýêñïåðèìåí-
òàõ íàB-ìåçîííîé ôàáðèêå â Ñòýíôîðäñêîì ëèíåéíîì
óñêîðèòåëüíîì öåíòðå (SLAC) è Öåíòðå èññëåäîâàíèé
íà óñêîðèòåëå âûñîêèõ ýíåðãèé (KEK) â ßïîíèè ïîëó-
÷åíû íîâûå âàæíûå äàííûå ïî èçó÷åíèþ äèñïðîïîð-
öèè âåùåñòâà è àíòèâåùåñòâà â íàøåé Âñåëåííîé. Îò
ãèïîòåç è óìîçàêëþ÷åíèé ýêñïåðèìåíòàòîðû ïðèøëè
ê íåïîñðåäñòâåííûì çíàíèÿì î ïðîïîðöèÿõ B-óíèòàð-
íîãî òðåóãîëüíèêà. Ýòîò òðåóãîëüíèê íå òîëüêî îáëà-
äàåò ïðîñòîé ãåîìåòðè÷åñêîé ôîðìîé, íî è ïîçâîëÿåò
îáúåäèíèòü äàííûå ïî ðåäêèì ïðîöåññàì, êîòîðûå ñî-
äåðæàò äîïîëíèòåëüíóþ èíôîðìàöèþ î ïðåîáëàäàíèè
âåùåñòâà íàä àíòèâåùåñòâîì âî Âñåëåííîé.

Ó÷åíûå ñìîãëè èçìåðèòü âñå òðè óãëà òðåóãîëüíè-
êà, ïîëó÷èâ ñîòíè ìèëëèîíîâB- è àíòè-B-÷àñòèö â îáî-

èõ èññëåäîâàòåëüñêèõ öåíòðàõ, ÷òîáû èçìåðèòü ðàç-
íèöó â ïðîïîðöèè âåùåñòâî–àíòèâåùåñòâî.

Îê-Ðèäæñêàÿ íàöèîíàëüíàÿ ëàáîðàòîðèÿ, ÑØÀ.
Ïîëó÷åíû ïåðâûå íåéòðîíû íà íîâîé èññëåäîâàòåëü-
ñêîé óñòàíîâêå (SNS) â Îê-Ðèäæñêîé íàöèîíàëüíîé
ëàáîðàòîðèè. Ñ åå çàïóñêîì îòêðûâàþòñÿ íîâûå âîç-
ìîæíîñòè â èçó÷åíèè ìàòåðèàëîâ, áóäü òî ïîëóïðî-
âîäíèêè èëè ôåðìåíòû ÷åëîâåêà. Ïÿòü íàöèîíàëüíûõ
ëàáîðàòîðèé Ìèíèñòåðñòâà ýíåðãåòèêè ÑØÀ áûëè çà-
íÿòû ðàçðàáîòêîé è ñòðîèòåëüñòâîì óñòàíîâêè: â êà-
æäîé èç íèõ ñîçäàâàëèñü îòäåëüíûå êîìïîíåíòû SNS,
êîòîðûå çàòåì áûëè ñîáðàíû è çàïóùåíû â Îê-Ðèäæå.

Ïîëó÷åííûå íà óñòàíîâêå SNS íåéòðîíû ñìîãóò
âîññîçäàòü ïîäðîáíûå õàðàêòåðèñòèêè ñòðóêòóðû ìà-
òåðèàëîâ, îò êðèñòàëëîâ äî ìîëåêóë ÄÍÊ; ñ èõ ïîìî-
ùüþ ìîæíî áóäåò äåëàòü «êèíî», ïîêàçûâàþùåå ìîëå-
êóëû â äâèæåíèè. Íåéòðîíû äîïîëíÿþò ðåíòãåíîâ-
ñêèå ëó÷è â èçó÷åíèè ïðîòåèíîâ â ôàðìàêîëîãèè,
ñåëüñêîì õîçÿéñòâå è áèîòåõíîëîãèè. Îïðåäåëåíèå
ñòðóêòóðû ôåðìåíòîâ â îðãàíèçìå ÷åëîâåêà, íàïðè-
ìåð, óñêîðèò ïðîèçâîäñòâî áîëåå ýôôåêòèâíûõ
ëåêàðñòâ.

ÖÅÐÍ, Æåíåâà. Â òî âðåìÿ, êîãäà âû ïîñûëàåòå
ýëåêòðîííîå ñîîáùåíèå èëè áëóæäàåòå â ñåòè, âàø
êîìïüþòåð ìîã áû ïîìîãàòü áîðîòüñÿ ñ îäíèì èç ñà-
ìûõ òÿæåëûõ çàáîëåâàíèé, êîòîðîå â Àôðèêå ñîçäàåò
íàñòîÿùóþ ãóìàíèòàðíóþ ïðîáëåìó, — ìàëÿðèåé.
Africa@home, ïðîåêò, êîòîðûé áûë çàäóìàí è ðàçðàáî-
òàí â ÖÅÐÍ, íà÷àë ñâîþ ðàáîòó â èþëå. Ïîëüçîâàòåëè
äîìàøíèõ è îôèñíûõ êîìïüþòåðîâ ïî æåëàíèþ ïðåäî-
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Chile. Cerro Pach�n, an 8,800-foot (2,682-meter)
mountain peak in northern Chile, has been selected as the
site for the proposed Large Synoptic Survey Telescope
(LSST). Scheduled to see «first light» in 2012, the 8.4-me-
ter LSST will be able to survey the entire visible sky every
three nights with its three-billion pixel digital camera,
probing the mysteries of Dark Matter and Dark Energy,
and opening a movie-like window on objects that change
or move on rapid timescales: exploding supernovae, po-
tentially hazardous near-Earth asteroids as small as 100
meters, and distant Kuiper Belt Objects. Various research
centres of USA have taken part in this project.

Stanford, USA/Tsukuba, Japan. B factory experi-
ments at the Department of Energy’s Stanford Linear Ac-
celerator Center (SLAC) and at the High Energy Acceler-
ator Research Organization (KEK) in Japan have reached
a new milestone in the quest to understand the matter-an-
timatter imbalance in our universe. Experimenters have
leaped from inference to direct knowledge of the propor-
tions of theBunitarity triangle. Not just a simple geometric
shape, this triangle summarizes knowledge of the rare
processes that contribute to the universe’s partiality for
matter over antimatter.

Scientists have been able to measure all three angles
of the triangle from measurements of matter–antimatter
differences.

Oak Ridge National Laboratory, USA. A new re-
search facility at Oak Ridge National Laboratory has pro-
duced its first neutrons, presenting new opportunities for
studying materials from semiconductors to human en-
zymes. Five DOE national laboratories were involved in
the design and construction of the project. Each laborato-
ry designed and built a key SNS component. Oak Ridge,
the home base, put them all together and made it work.

The SNS will provide neutrons that are bright enough
to create detailed characterizations of material structures,
from crystals to DNA molecules; and to make «movies» of
molecules in motion. Neutrons complement X-rays in
studying proteins for critical information in pharmacolo-
gy, agriculture and biotechnology. Determining the struc-
ture of enzymes in the human body, for example, will
speed the development of more effective drugs.

CERN, Geneva. While you are sending an email or
surfing the web, your computer could be helping to tackle
one of Africa’s major humanitarian challenges, malaria.
Africa@home, a project conceived and coordinated by
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ñòàâëÿþò ñâîè ìàøèíû äëÿ èíòåíñèâíîé êîìïüþòåð-
íîé ñèìóëÿöèîííîé ïðîãðàììû, êîòîðàÿ íàçûâàåòñÿ
MalariaControl.net, ñîçäàííîé èññëåäîâàòåëÿìè Èí-
ñòèòóòà òðîïèêîâ â Øâåéöàðèè (STI).

Ìàëÿðèÿ ÿâëÿåòñÿ ïðè÷èíîé ìèëëèîíà ñìåðòåé
â Öåíòðàëüíîé Àôðèêå åæåãîäíî; îíà òàêæå ïðèâî-
äèò ê ñàìîé âûñîêîé ñìåðòíîñòè ñðåäè äåòåé ìëàä-
øå ïÿòè ëåò. Ïðîãðàììà MalariaControl.net èñïîëüçó-
åòñÿ äëÿ ìîäåëèðîâàíèÿ ïðîöåññîâ òîãî, êàê ìàëÿ-
ðèÿ ðàñïðîñòðàíÿåòñÿ ïî òåððèòîðèè Àôðèêè.
Èñïîëüçîâàíèå òûñÿ÷ êîìïüþòåðîâ äîáðîâîëüöåâ
ïîìîæåò ó÷åíûì ëó÷øå ïîíÿòü ïðîáëåìó è ñîâåð-
øåíñòâîâàòü ëå÷åíèå ñ ïîìîùüþ íîâûõ ëåêàðñòâ.

×òîáû èíñòàëëèðîâàòü ïðîãðàììó MalariaCon-
trol.net, äîáðîâîëüöû ïðîñòî äîëæíû çàãðóçèòü íå-
îáõîäèìîå ïðîãðàììíîå îáåñïå÷åíèå ñ ñàéòà
Africa@home (www.africaathome.org), êîòîðîå áóäåò
ïðîâîäèòü ðàñ÷åòû íåçàìåòíî, ïîêà ïîëüçîâàòåëè
çàíÿòû ñâîåé îáû÷íîé ðàáîòîé. Ðåçóëüòàòû ðåãó-
ëÿðíî îòïðàâëÿþòñÿ íà ñåðâåð Óíèâåðñèòåòà Æåíå-
âû äëÿ îáðàáîòêè. Çà ïåðâûå íåñêîëüêî ìåñÿöåâ
ïðîáíîãî ýòàïà ñ 500 äîáðîâîëüöàìè Africa@home
ñìîãëà ïðîâåñòè ìîäåëèðîâàíèå, êîòîðîå â ñëó÷àå
ðàáîòû íà îäíîì êîìïüþòåðå çàíÿëî áû 150 ëåò. Ýòè
èññëåäîâàíèÿ ïðîâîäÿòñÿ ïðè ôèíàíñîâîé ïîä-
äåðæêå Æåíåâñêîé ìåæäóíàðîäíîé àêàäåìè÷åñêîé
ñåòè (GIAN).

� Neutron Spectroscopy, Nuclear Structure, Related Topics,
XIII International Seminar on Interaction of Neutrons with
Nuclei (ISINN-13), Dubna, May 25–28, 2005: Proc. of the
Seminar. — Dubna: JINR, 2006. — 359 p.: ill. — (JINR;
E3-2006-7). — Bibliogr.: end of papers.

� Áîãîëþáîâ Í. Í. Ñîáðàíèå íàó÷íûõ òðóäîâ: Â 12 ò.
Ò. 1–3. / Îòâ. ðåä.: À. Ä. Ñóõàíîâ. — Ì.: Íàóêà, 2005. —
(Êëàññèêè íàóêè).
Bogoliubov N. Collection of Scientific Works: in 12 v.
V. 1–3 / Exec. Editor: A. Sukhanov. — M.: Nauka,
2005. — (Scholars of Science).

� Äóáíà íàó÷íàÿ ãëàçàìè Þðèÿ Òóìàíîâà: Ôîòîàëüáîì /
Ñîñò.: Á. Ì. Ñòàð÷åíêî. — Äóáíà: ÎÈßÈ, 2006. — 176
ñ.: èë. — Ïîñâÿùåí 50-ëåòèþ ÎÈßÈ è ãîðîäà Äóáíû.
Scientific Dubna Seen by Yuri Tumanov: Photo Album /
Comp. by B. Starchenko. — Dubna: JINR, 2006. —
176 p.: ill. — Dedicated to the 50th anniversary of JINR
and the town of Dubna.

� Íàó÷íàÿ êîíôåðåíöèÿ ìîëîäûõ ó÷åíûõ è ñïåöèàëè-
ñòîâ ÎÈßÈ (9; 2005; Äóáíà), Äóáíà, 31 ÿíâ. – 6 ôåâð.
2005 ã.: Òåçèñû äîêëàäîâ. — Äóáíà, 2006. — 331 ñ.:
èë. — Áèáëèîãð. â êîíöå äîêë.
Scientific Conference of JINR Young Scientists and Spe-
cialists (9; 2005; Dubna), Dubna, Jan. 31 – Feb. 6, 2005:
Reports Theses. — Dubna, 2006. — 331 p.: ill. — Bibli-
ogr.: end of papers.

� Isomers and Quantum Nucleonics. 7th AFOSR Workshop:
Proceedings of the Workshop ..., Dubna, June 26 – July 1,
2005 / Eds.: S. A. Karamian, J. J. Carroll and
E. A. Cherepanov. — Dubna: JINR, 2006. — 224 p.: ill. —
(JINR; E15,18-2006-24). — Bibliogr.: end of papers.

� Neutron Spectroscopy, Nuclear Structure, Related Topics:
XIV International Seminar on Interaction of Neutrons with
Nuclei (ISINN-14), Dubna, May 24–27, 2006: Abstracts
of the Seminar. — Dubna: JINR, 2006. — 80 p. — (JINR;
E3-2006-53). — Bibliogr.: end of papers.

� Nucleation Theory and Applications: Contributions which
have been presented and discussed in the course of the re-
search workshops «Nucleation Theory and Applications»
at JINR in Dubna (2003–2005) / Eds.: J. W. P. Schmelzer,
G. R�pke and V. B. Priezzhev. — Dubna: JINR, 2005. —
XIV, 480 p.: ill. — (JINR; E7,17-2005-174). — Bibliogr.:
end of papers.

� Relativistic Nuclear Physics: from Hundreds of MeV to
TeV: 8th International Workshop, Dubna, May 23–28,
2005: Proceedings of the Workshop. — Dubna: JINR,
2006. — 316 p.: ill. — (JINR; E1,2-2006-30). — Bibliogr.:
end of papers.

� Nuclear Physics Methods and Accelerators in Biology and
Medicine: Third International Summer Student School,
Dubna (Ratmino), June 30 – July 11, 2005: Proceed-
ings. — Dubna: JINR, 2005. — 174 p.: ill. — (JINR;
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CERN, was launched publicly in July. It is recruiting vol-
unteer computers in homes and offices to run a com-
puter-intensive simulation program called MalariaCon-
trol.net, developed by researchers at the Swiss Tropical
Institute (STI).

Malaria is responsible for about a million deaths
every year in sub-Saharan Africa, and is the single
biggest killer in children under five. The MalariaCon-
trol.net program is being used to simulate how malaria
spreads through Africa. Running the simulations on
thousands of volunteer computers will enable re-
searchers to better understand and improve the impact
of introducing new treatments.

To install MalariaControl.net, volunteers just need
to download the necessary software from the
Africa@home website (www.africaathome.org), which
will do the scientific calculations in the background,
while they are doing something else. The results are
regularly returned to a server at the University of Gene-
va, so that the researchers can evaluate them. Already,
in a first test phase over several months with 500 volun-
teers, Africa@home was able to run simulations equiva-
lent to 150 years of processing time on a single comput-
er. The research is funded by the Geneva International
Academic Network (GIAN).



E18-2005-195). — Bibliogr.: end of papers. — Upper ti-
tle: University Centre, JINR.

� Nuclear Structure and Related Topics: Contributions of
the International Conference, Dubna, June 13–17,
2006. — Dubna: JINR, 2006. — 76 p. — (JINR;
E4-2006-65). — Bibliogr.: end of papers. — Upper title:
JINR, Bogoliubov Lab. of Theoretical Physics.

� Ïðåäëîæåíèÿ â ïðîãðàììó ðàçâèòèÿ êîìïëåêñà ñïåê-
òðîìåòðîâ íà ðåàêòîðå ÈÁÐ-2Ì / Îáúåäèíåííûé èí-
ñòèòóò ÿäåðíûõ èññëåäîâàíèé. Ëàáîðàòîðèÿ íåé-
òðîííîé ôèçèêè èì. È. Ì. Ôðàíêà; Ñîñò.: À. Ì. Áà-
ëàãóðîâ; Ðåä.: Â. Ë. Àêñåíîâ. — Äóáíà: ÎÈßÈ,
2006. — 104 ñ.: èë. — (ÎÈßÈ; Ð3,13-2006-73). — Â
íàäçàãë.: Ëàá. íåéòðîííîé ôèçèêè èì. È. Ì. Ôðàíêà.
Íàó÷íî-ýêñïåðèìåíòàëüíûé îòäåë íåéòðîííûõ èñ-
ñëåäîâàíèé êîíäåíñèðîâàííûõ ñðåä.
Proposals to the Programme of the Spectrometer Com-
plex Development at IBR-2M / The Joint Institute for
Nuclear Research. Frank Laboratory of Neutron Physics;
Comp. by A. Balagurov; Ed.: V. Aksenov. — Dubna:
JINR, 2006. — 104 p.: ill. — (JINR; P3, 13-2006-73). —
Upper title: Frank Laboratory of Neutron Physics. Scien-
tific-experimental department of neutron research in
condensed matter.

� International Workshop on Space Radiation Research (4;
2006; Moscow–St.Petersburg), 4th International Work-
shop on Space Radiation Research and 17th Annual
NASA Space Radiation Health Investigator’s Workshop,
Moscow–St.Petersburg, June 5–9, 2006: Book of Ab-
stracts. — Dubna: JINR, 2006. — 174 p. — (JINR;
E19-2006-61).

� Workshop on Investigations at the IBR-2 Pulsed Reactor
(5; 2006; Dubna), V Workshop on Investigations at the
IBR-2 Pulsed Reactor, Dubna, June 14–17, 2006: Pro-
gramme and Abstracts. — Dubna: JINR, 2006. — 79 p.:
ill. — (JINR; D9,17-2006-81). — Bibliogr.: end of pa-
pers.

� Ìåæäóíàðîäíûé óíèâåðñèòåò ïðèðîäû, îáùåñòâà è
÷åëîâåêà «Äóáíà». Íàó÷íàÿ êîíôåðåíöèÿ ñòóäåíòîâ,
àñïèðàíòîâ è ìîëîäûõ ñïåöèàëèñòîâ (10; 2003; Äóá-
íà). Ìàòåðèàëû 10-é íàó÷íîé êîíôåðåíöèè ñòóäåí-
òîâ, àñïèðàíòîâ è ìîëîäûõ ñïåöèàëèñòîâ, Äóá-
íà,16–19 àïð. 2003 ã. — Äóáíà: Ìåæäóíàðîäíûé óíè-
âåðñèòåò ïðèðîäû, îáùåñòâà è ÷åëîâåêà «Äóáíà»,
2005. — 221 ñ.: èë. — Áèáëèîãð. â êîíöå äîêë.
International University of Nature, Society and Man
«Dubna». Scientific Conference for Students, Postgrad-
uates and Young Specialists (10; 2003; Dubna). Proceed-
ings of X Scientific Conference for Students, Postgradu-
ates and Young Specialists, Dubna, 16–19 Apr. 2003. —
Dubna: International University of Nature, Society and
Man «Dubna», 2005. — 221 p.: ill. — Bibliogr.: end of
papers.

� Êâàíòîâûå ñèñòåìû ñî ñêðûòîé ñèììåòðèåé. Ìåæáà-
çèñíûå ðàçëîæåíèÿ / Ë. Ã. Ìàðäîÿí, Ã. Ñ. Ïîãîñÿí,
À. Í. Ñèñàêÿí è Â. Ì. Òåð-Àíòîíÿí. — Ì.: Ôèçìàò-
ëèò, 2006. — 240 ñ. — Áèáëèîãð.: ñ. 223–236.
Quantum Systems with Hidden Symmetry. Interbase Ex-
pansions / L. Mardoyan, G. Pogosyan, A. Sissakian and
V. Ter-Antonyan. — M.: Fizmatlit, 2006. — 240 p. —
Bibliogr.: pp. 223–236.

� Distributed Computing and GRID-Technologies in Sci-
ence and Education: Book of Abstracts of the 2nd Inter-
national Conference, Dubna, June 26–30, 2006. — Dub-
na: JINR, 2006. — 158 p. — (JINR; D11-2006-84). —
Upper title: Joint Institute for Nuclear Research. Lab. of
Information Technologies.

� International Symposium on Exotic Nuclei
(EXON-2006), Khanty-Mansiysk, Russia, July 17–22,
2006: Abstracts. — Dubna: JINR, 2006. — 87 p.: ill. —
(JINR; E7-2006-92).

� Ãðîçèí À. Ëåêöèè ïî ÊÝÄ è ÊÕÄ. — Äóáíà: ÎÈßÈ,
2006. — 109 ñ.: èë. — (ÎÈßÈ; Å2-2006-33: Ëåêöèè
äëÿ ìîëîäûõ ó÷åíûõ; Âûï. 63). — Áèáëèîãð.:
ñ.106–107.
Grozin A. Lectures on QED and QCD. — Dubna: JINR,
2006. — 109 p.: ill. — (JINR; E2-2006-33: Lectures for
young scientists; Issue 63). — Bibliogr.: pp. 106–107.

� Ëþáèìîâ À. Ë. Ìãíîâåíèÿ, ñïàñøèå íàøó Âñåëåí-
íóþ. — Äóáíà: ÎÈßÈ, 2006. — 32 ñ.: èë. — (ÎÈßÈ;
Ð1-2006-28: Ëåêöèè äëÿ ìîëîäûõ ó÷åíûõ; Âûï. 62).
Lyubimov A. Split Seconds That Saved Our Universe. —
Dubna: JINR, 2006. — 32 p.: ill. — (JINR; P1-2006-28:
Lectures for young scientists; Issue 62).

� Äóõîâíîå âîçðîæäåíèå Äóáíû è Òàëäîìñêîãî ðàéî-
íà. Äóõîâíîå íàñëåäèå ó÷åíûõ Äóáíû / Ñîñò.:
Å. Ì. Ñáîåâ. — Äóáíà, 2006. — 174 ñ.: èë. — Áè-
áëèîãð.: ñ. 174. Ïîñâÿùàåòñÿ 50-ëåòèþ Äóáíû è Îáú-
åäèíåííîãî èí-òà ÿäåðíûõ èññëåäîâàíèé.
Cultural Rebirth of Dubna and the Taldom Region. Cul-
tural Heritage of Dubna Scientists / Comp. by
E. Sboev. — Dubna, 2006. — 174 p.: ill. — Bibliogr.:
p. 174. Dedicated to the 50th anniversary of Dubna and
the Joint Institute for Nuclear Research.

� ×å÷åëüíèöêèé À. Ì. Òàéíà íàõîäèòñÿ â öåíòðå Ãàëàê-
òèêè. — Äóáíà: Ôåíèêñ+, 2006. — 77 ñ.: èë. — Áè-
áëèîãð.: ñ. 58–60.
Chechelnitsky A. The Mystery Is in the Centre of
Galaxy. — Dubna: Feniks+, 2006. — 77 p.: ill. — Bibli-
ogr.: pp. 58–60.

� Ïèñüìà â Ý×Àß. 2006. Ò. 3, ¹ 3(132), ¹ 4(133).
Particles and Nuclei, Letters. 2006. V. 3, No. 3(132),
No. 4(133).
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Âûøëè â ñâåò î÷åðåäíûå âûïóñêè æóðíàëà «Ôèçè-
êà ýëåìåíòàðíûõ ÷àñòèö è àòîìíîãî ÿäðà».

� Âûïóñê 2 (2006. Ò. 37) âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Êàðíàóõîâ Â. A. Tåïëîâàÿ ìóëüòèôðàãìåíòàöèÿ ÿäåð
è ôàçîâûå ïåðåõîäû â ãîðÿ÷èõ ÿäðàõ.

Ãàìáè È. Ê., Áõàãâà À. Ðåëÿòèâèñòñêîå ñðåäíåå ïîëå
è íåêîòîðûå èç åãî ïîñëåäíèõ ïðèìåíåíèé.

Ïåíèîíæêåâè÷ Þ. Ý., Ëóêüÿíîâ Ñ. Ì. ßäðà âáëèçè
çàìêíóòûõ îáîëî÷åê N � 20 è N � 28.

Êóçüìèí Â. A., Òåòåðåâà Ò. Â. Ñòðóêòóðà ñïèí-èçî-
ñïèíîâûõ âîçáóæäåíèé è çàõâàò ìþîíîâ àòîìíûìè
ÿäðàìè.

Êàðïåøèí Ô. Ô. Ðåçîíàíñíàÿ âíóòðåííÿÿ êîíâåðñèÿ
êàê ïóòü óñêîðåíèÿ ÿäåðíûõ ïðîöåññîâ.

� Âûïóñê 3 (2006. Ò. 37) âêëþ÷àåò ñëåäóþùèå ñòàòüè:

Ìàòâååâ Â. À., Òàâõåëèäçå À. Í. Êâàíòîâîå ÷èñëî
öâåò, öâåòíûå êâàðêè è ÊÕÄ (Ê 40-ëåòèþ îòêðûòèÿ
öâåòà).

Êèñåëåâ Â. Â., Ëîãóíîâ À. À., Ìåñòâèðèøâèëè Ì. À.
×åðíûå äûðû: ïðåäñêàçàíèå òåîðèè èëè ôàíòàçèÿ?

Ãíèíåíêî Ñ. Í., Êðàñíèêîâ Í. Â., Ìàòâååâ Â. À., Ðóá-

áèà À. Íåêîòîðûå àñïåêòû ôèçèêè ïîçèòðîíèÿ.

Óðûñîí À. Â. Êîñìè÷åñêèå ëó÷è ïðåäåëüíî âûñîêèõ
ýíåðãèé: îòîæäåñòâëåíèå âîçìîæíûõ èñòî÷íèêîâ,
ýíåðãåòè÷åñêèé ñïåêòð, ðàñïðîñòðàíåíèå.

Ãðîøå Õ. Èíòåãðèðîâàíèå ïî ïóòÿì â ïðîñòðàíñòâå
Äàðáó.

Çîòîâ À. Â. Êëàññè÷åñêèå èíòåãðèðóåìûå ñèñòåìû è
èõ òåîðåòèêî-ïîëåâûå îáîáùåíèÿ.

Øèøîâ Þ. À. Ñâåðõïðîâîäÿùèå ìàãíèòû â ñïåêòðî-
ìåòðàõ ÷àñòèö âûñîêèõ ýíåðãèé.
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Regular issues of the journal «Physics of Elementary
Particles and Atomic Nuclei» have been published.

� Issue 2 (2006. V. 37) includes:

Karnaukhov V. A. Nuclear Multifragmentation and
Phase Transitions in Hot Nuclei.

Gambhir Y. K., Bhagwat A. The Relativistic Mean Field
and Some of Its Recent Applications.

Penionzhkevich Yu. E., Lukyanov S. M. Nuclei Close to
the N � 20 and N � 28 Shells.

Kuz’min V. A., Tetereva T. V. Structure of Spin–Isospin
Excitations and Muon Capture by Atomic Nuclei.

Karpeshin F. F. Resonance Internal Conversion as a Way
of Accelerating Nuclear Processes.

� Issue 3 (2006. V. 37) includes:

Matveev V. À., Tavkhelidze A. N. The Quantum Number
Color, Colored Quarks and QCD (Dedicated to the 40th
anniversary of the discovery of cîlîr).

Kiselev V. V. , Logunov A. A., Mestvirishvili M. A. Black
Holes: Prediction of the Theory or Fantasy?

Gninenko S. N., Krasnikov N. V., Matveev V. À., Rub-

bia A. Some Aspects of Positronium Physics.

Uryson A. V. Ultrahigh Energy Cosmic Rays: Identifica-
tion of Possible Sources, Energy Spectra, and Propaga-
tion.

Grosche Ch. Path Integration on Darboux Spaces.

Zotov A. V. Classical Integrable Systems and Their
Field-Theoretical Generalizations.

Shishov Yu. A. Superconducting Magnets in Spectrome-
ters of High Energy Particles.
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