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Beenenue

Jna npeomoneHnsa orpaHMdeHMi Ha NPeeIbHYI0O HHTEHCUBHOCTD B LIEHTPAIBHOI
30He (asoTrpona OVIAM 6bul mpemioXkeH CIOCO6 YBENMYEHHS MHTEHCHBHOCTH
IMPOTOHHOTO Iy4Ka A0 ~ 50 MKA ITyTeM BHEINHEH MH)KEKIUH M II0C/IE0BaTeNIbHOM
IBYXCTyTIeHYaTO# mepe3apsaaky myaka H- cHauana B H', a satem B HY, [1]+1[2].

B kxayecTBe OZHOTO M3 BAPUAHTOB MH)KEKTOPA PacCMATPUBAETCH CHIILHOTOYHBIHA
IMKIOTPOH Ha 3Hepruio H™ ~ 5 MbB, HHTeHCHBHOCTBIO BBIBENCHHOIO ITy4Ka
10 MA+50 MA 1 COOTBETCTBYIOIIEr0O pagHanbHOro Kadectsa (20m MM+ Mpan), [3].

Llensro naHHOH paGoTHl ABNILeTCA (HOPMHPOBAHHME KAPThI MAHUTHOTO IMOJA B
MEIMaHHOW  IUIOCKOCTH  ycKopuTens (pabodmii OWama3’oH pagdycoB) i
MOCIIEYIOLIET0 aHAIN3a TUHAMUKY IyYKa YCTAHOBKH.

Hcxonnble naHHbIe A1 pacyeTa

Jns  XapaKTepHCTHKM MAarHUTHOM CHCTEMBI HCIIOJB30BAJICA B KadecTBe
OTHpPaBHOW TOYKH Ha0Op IapaMeTpoB MarHWTa LUKIOTPOHA, ONKCAHHOrO B pabore
[4]. Omnaxo B CBA3M C TPYAHOCTAMH PEATH3ALUN CHCTEMBI HEXKEKIMH GBLIO HPHHATO
pelieHre CHU3UTh YPOBEHb MAarHMTHOTO IIOJI1 LMKIOTPOHA M HCIIOJIb30BaTh
yckopenue Ha 8- rapmonuke BU. Kpome Toro, B HoBoM HaGope mapameTpoB Gbina
NpeanpHHATa IIONBITKA MNOAHATH 3HAa4YeHWe (UiaTrepa MArHUTHOTO IONA 11O
CPaBHEHHIO C TpeNbIIyIled CTPYKTYpod ¢ TeM, 4YTOOBI OGECIIEYMTh 3HAUCHHUE
aKCHAJIbHOM 4acTOTHI OeTaTpOHHBIX Kojebanuit Qz ua yposHe 1,4. Heo6xomumocTs
cToib Gonbmoro 3HayeHHs Qz JUKTYeTCA ITOBBIUICHHOW WHTEHCHBHOCTBIO MydKa
LUKJIOTPOHA U CBA3aHHON C 3THUMM 3(d{eKTaMH IPOCTPAHCTBEHHOTO 3apsAia YACTHI
[5]. B paccmaTprBaemo#i CTpyKType OBUIM Take yYTEHBI KOHCTPYKTHBHBIE
0COGEHHOCTH PacCMaTPUBAEMOrO YCKOPHUTEIIS.

CooTBeTCTBYIOIME HOBBIE 3HAYEHHA [aPaMETPOB IUI1 3TOTO BAapHAaHTA
npuBeieHsl B Tabmuie. CxeMaTHUecKOe pAacIONOKEHHE OCHOBHBIX CTPYKTYPHBIX
3JIEMEHTOB YCKOPHTESIA laHo Ha Puc. 1, rie mokasaHsl: A-a5eKTpox (YrioBoi pasmep
COOTBETCTBYET CPeIHHUM JIMHHAM B YCKOPSIOIIMX IPOMEXYTKax), 06MOTKA, IOJIOC
MAarHuTa, BEPTUKAIBHOE APMO MarHUTA.

ITapameTpsl

ITapametp 3HayeHue Enuaum
H3MEpEHHs

Yucno cekTopoB 4
VIJ10Bast IPOTSKEHHOCTH CEKTOpa 24 rpag
MeXIomOCHSBIH 3a30p 30 MM
PajuanpHas NpoTsHKEHHOCTH TIOJOCA 18,8 + 83,9 cM
CpenHee MarHATHOE I10JIE 0,414 + 0,412 Tn
ODnarrep 1,1 +1,9
KomriecTBo aMIiepBUTKOB 37,4 KAXB




PesyabTaThl pacueron

TIpoBesieHHbIe pacueTs I CTPYKTYPH! MArHATHOM CHCTEMBI U3 paGoTsI [4]
IIpH yIJIOBOM pa3Mmepe momoca = 30° MoKa3alud, YTO He yaeTcsl TIOMYYHTh Hy)KHOE
3HadeHue puarrepa F>1 B nentpanbHoii o6nactu ycranosku (Puc. 2 u 3).

B ceasu ¢ sTHM s mocnenyromero BapuaHTa GbUI YMEHBIIEH YIJIOBOR
pasmep mojoca o = 24°. OcTanbHble pa3sMepsl 3TOM CTPYKTypHI JaHbl Ha Puc. 1.
Pacyetst mst aToro BapuaHTa MArHUTHOM CHCTEMBI ITUKIOTPOHA TAKIKE MTOKA3ANIH, UTO
Hy)XHOe 3Ha4eHne (uartepa F>1 B nentpe Bee ewme He ob6ecneunBaercs (Puc. 4 u 5).
Takoii pesynbrar cBS3aH C JOCTATOYHO GOJBIIMM MOTOKOM “BBINYMBAHHS” gepes
GOKOBBIE MOBEPXHOCTH MOJIOCA BONM3H MEIHAHHOM IIOCKOCTH (Puc. 6 u 7).

Jns ucKImoYeHus 3Toro 3G ¢eKTa TOKOBbIE OOMOTKM OBUIH YCTaHOBJIEHBI Ha
YPOBHE BHYTPEHHEH MOBEPXHOCTH momoca. COOTBETCTBYIOIIME pacHpeseeHus
MariuTHOTO TMOJIA JUIA IIPOCTPAHCTBEHHOW CTPYKTYphl MAarHUTAa IPHBEICHbI HA
Puc. 8 u 9. UnrerpanmbHple XapakTepucTHKM TONs (CpeaHee Tojie, ¢dnarrep)
npencrasiens Ha Puc. 10 u 11. Bugso, 4To B HOBOM cTpyKType obecreunBaeTcs
ycrnosue F>1 B nieHTpansHOM 06/1aCTH yCTAHOBKH.

Hanbuetimee ypemmdenue duiaTrepa B 3Toit 30He IPENCTABIAETCS BOIMOKHBIM
3a CHeT yMCHBIIEHHS YTJIOBOTO pasMepa mosmoca. [Ipu 3ToM Takke GyneT JOCTUTHYTO
HYXHOE CHIDKEHHE CPE/IHEro IOJIA 110 ero U30XPOHHOTO 3HAYEHHMS B IIEHTPE.

Cosnannas TakuM 06pa3soM pacdyeTHas KapTa TOCNE COOTBETCTBYFOLIEH
H30XPOHH3allMH CPEIHEro I0JIi HMCIONB30Balach B JadbHEHMIIEM IS AaHajM3a
NUHAMHKH ITy9Ka MUKJIOTPoHa [5].

B 3axmouenne aBTOpBI BEIpaXaloT INy6OKYIO IPH3HATEIBHOCTD E.M.Cripecuny
32 HHULHMATH3AIHIO PaGOTBL, 06CYXKIEHHE Pe3yTBTATOB M IIOCTOSHHYIO TIOIICPIKKY.
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Puc. 2. Bapuant 30° yriosoro pasmepa nonroca. Cpearee MarHuTHOE one. Crimommsas
JTHHUS — PACUET AN 33JaHHOU CTPYKTYPbl MATHATA, IyHKTHPHAS THHHS — H30XPOHHOE HOJE
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Puc. 3. Bapuant 30° yriosoro pasmepa nonroca. draTrep MarHATHOrO MO
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Puc. 4. Bapuanr 24° yrnosoro pasmepa momoca. Cpennee marauTHOE moste. ClutomHas
THHHS — PACUET I 33JaHHOH CTPYKTYPBI MATHHTA, ITyHKTUPHAS JTHHMESA — HM30XPOHHOE TOJIE
AL pacueTHoro marrepa
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Puc. 5. Bapuant 24° yrnosoro pasmepa mommoca. ®narTep MATHHTHOTO IO
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Puc. 6. Pacnpeaeneﬂne MAarHuTHOrO T0/4 B BCPTHKATTBHOM CEYEHUH

BAOJb CEKTOPHOIO MarHuTa
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Puc. 7. Pacnpeueneﬂne Mar{uTHOIO noJjs B BCPTUKATIBHOM CCUECHHH

ITONEPEK MOJIrca CEKTOPHOI'O MarHuTa
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Puc. 9. PacnpezeneHue MarHHTHOTO TOMA 1O a3HMYTY 4TS Pa3iIuYHBIX

paanycos
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Bopoxuos A.C. u np. P9-2001-194
Pacyer MarHMUTHOrO 1MOJ LMKJIOTPOHA-UHXEKTOPA ‘
g ¢azorpona OMAU

OnHUM M3 BapUaHTOB YBEIMYEHUS Ha IMOPAJOK HMHTEHCHBHOCTH IIPOTOHHOTO
my4ka ¢a3oTpoHa SBJISETCS BHELIHAS MHXEKIMS YacCTHL U3 CEKTOPHOIO CHJIBHO-
TOYHOTO LMKJIOTPOHAa Ha 3Hepruio 3-5 MbB. Llenslo maHHOM paboThl sABISETCH
(hopMupoBaHHe KapThl MAarHUTHOIO NOJIS B MEQUAaHHOH IUIOCKOCTH YCKOPHUTENS
B Ipenenax paboyero auama3oHa paguycoB. PacueT MarHUTHOTO mons I Ipo-
CTPaHCTBEHHOH CTPYKTYPBI MarHUTA BBIIIOHSUICS IIPH IIOMOLUM NIPOrPaMMBbI pacye-
Ta 3-MEpHBIX MArHUTHBIX MoJiel. B HOBOM Habope napameTpoB GbUIa IpeIIpUHATa
HONBITKA MOAHATH 3Ha4€HHE (praTTepa MarHUTHOTO IO/ IO CPABHEHUIO C NPEbI-
IyLeH CTPYKTYpOi ¢ TeM, 4To6bl 0OeCIIeYUuTh 3HaYeHHE aKCHAIBHON 4acToThI Ge-
TaTPOHHBIX KojiebaHuii Ha ypoBHe 1,4. Co3naHHad TakuM 0Opa3oM pacueTHas Kap-
Ta IOCJE COOTBETCTBYIOLUEH H30XPOHM3ALMU CPEJHEro Iojsd HCIOIb30Balach
B JaJIbHEHIIEM Ul aHaIM3a IMHAMUKHU ITyYKa LUKJIOTPOHA.

Pa6ora BeimonHeHa B Jlabopatopuu suepHbix nmpobiem uM. B.I1JIXenemnoBa
OHMIN.

Coobenre OGbeIMHEHHOTO HHCTUTYTA SAEPHBIX HccnegoBanuii. yona, 2001

HCPCBOJI aBTOPOB

Vorojtsov A.S. et al. P9-2001-194
Magnetic Field Simulation for Cyclotron-Injector
of the JINR Phasotron

One of the methods for increasing the proton beam intensity in the JINR pha-
sotron is an external particle injection from a high-current sector cyclotron
for the proton energy of 3-5 MeV. The goal of the study was magnetic field shap-
ing in the air-gap of the magnet within the range of the working radii. A 3D-mag-
netic field calculation code was used. An attempt to increase the flutter value as
compared with the previous magnet structure to provide the axial betatron oscilla-
tion value at the level of 1.4 was made for the new set of the magnet parameters.
After its isochronization, the thus produced field map was used for the beam dy-
namics analysis in the cyclotron.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2001




Penaxrop M.1.3apy6una. Maker H.A.KuceneBoit

IToamucano B neyars 02.11.2001
®opmar 60 X 90/16. Odcernas neuars. Yu.-u3z, i 0,7
Tupax 285. 3aka3 52934. Ilena 70 k.

N3 patensckuii otaen OObeIMHEHHOIO HHCTUTYTA AASPHBIX UCCIEIOBAHMIMA
Jy6na MockoBckoii o6nacti



