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1 ˆ´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° �occ¨°¸±μ°  ± ¤¥³¨¨ ´ Ê±, Œμ¸±¢ 

2 �¥É¥·¡Ê·£¸±¨° ¨´¸É¨ÉÊÉ Ö¤¥·´μ° Ë¨§¨±¨ ¨³. 	. �. Šμ´¸É ´É¨´μ¢ 

� Í¨μ´ ²Ó´μ£μ ¨¸¸²¥¤μ¢ É¥²Ó¸±μ£μ Í¥´É·  ®ŠÊ·Î Éμ¢¸±¨° ¨´¸É¨ÉÊÉ¯, ƒ ÉÎ¨´ , �μ¸¸¨Ö

3 • ·Ó±μ¢¸±¨° ´ Í¨μ´ ²Ó´Ò° Ê´¨¢¥·¸¨É¥É ¨³. ‚. �. Š · §¨´ , • ·Ó±μ¢, “±· ¨´ 

�·μ¢¥¤¥´ ¶μ¨¸±  ±¸¨μ´μ¢ ¸ Ô´¥·£¨¥° 9,4 ±Ô‚, ¨§²ÊÎ ¥³ÒÌ ¢ M1-¶¥·¥Ìμ¤¥ Ö¤¥·
83Kr ´  ‘μ²´Í¥, ¸ ¶μ³μÐÓÕ ·¥ ±Í¨¨ ·¥§μ´ ´¸´μ£μ ¶μ£²μÐ¥´¨Ö A+ 83Kr → 83Kr� →
83Kr + γ, e (9,4 ±Ô‚). „²Ö ·¥£¨¸É· Í¨¨ γ-±¢ ´Éμ¢ ¨ Ô²¥±É·μ´μ¢ ¨¸¶μ²Ó§μ¢ ²¸Ö ¶·μ-
¶μ·Í¨μ´ ²Ó´Ò° ¸Î¥ÉÎ¨±, § ¶μ²´¥´´Ò° ±·¨¶Éμ´μ³ ¨ · §³¥Ð¥´´Ò° ¢ ´¨§±μËμ´μ¢μ°
Ê¸É ´μ¢±¥. �μ²ÊÎ¥´μ ´μ¢μ¥ μ£· ´¨Î¥´¨¥ ´  ±μ´¸É ´ÉÊ ¸¢Ö§¨  ±¸¨μ´  ¸ ´Ê±²μ´ ³¨:
|g3

AN − g0
AN| � 1,02 · 10−6. ‚ ³μ¤¥²¨  ¤·μ´´μ£μ  ±¸¨μ´  μ´μ ¶·¨¢μ¤¨É ± ´μ¢μ³Ê

μ£· ´¨Î¥´¨Õ ´  ³ ¸¸Ê  ±¸¨μ´ : mA � 79 Ô‚ (95% Ê·μ¢´Ö ¤μ¸Éμ¢¥·´μ¸É¨).

An experimental search for hadronic axions with energy of 9.4 keV emitted in M1-
transition of 83Kr in the Sun is held at the Baksan Neutrino Observatory (INR RAS).
We use a proportional counter ˇlled with 83Kr to detect axion via reaction of resonant
absorption A+ 83Kr → 83Kr� → 83Kr+ γ, e. An achieved upper limit on axionÄnucleon
coupling is |g3

AN − g0
AN| � 1.02 · 10−6. It provides an upper limit on mass of hadronic

axion at the level of mA � 79 eV (95% C.L.).

PACS: 14.80.Va
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� ¨¡μ²¥¥ ¥¸É¥¸É¢¥´´μ¥ ·¥Ï¥´¨¥ ‘�-¶·μ¡²¥³Ò ¸¨²Ó´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨°
¡Ò²μ ¶μ²ÊÎ¥´μ ¶ÊÉ¥³ ¢¢¥¤¥´¨Ö ´μ¢μ° ±¨· ²Ó´μ° ¸¨³³¥É·¨¨ [1], ¸¶μ´É ´-
´μ¥ ´ ·ÊÏ¥´¨¥ ±μÉμ·μ° ¶·¨ Ô´¥·£¨¨ fA ¶μ²´μ¸ÉÓÕ ±μ³¶¥´¸¨·Ê¥É CP-´¥¨´¢ -

∗E-mail: gangapsh@list.ru



164 ƒ�‚�ˆ‹	Š 	. Œ. ˆ „�.

·¨ ´É´Ò° Î²¥´ ¢ ² £· ´¦¨ ´¥ ±¢ ´Éμ¢μ° Ì·μ³μ¤¨´ ³¨±¨ (Š•„) ¨ ¶·¨¢μ¤¨É
± ¶μÖ¢²¥´¨Õ  ±¸¨μ´  [2, 3]. Œμ¤¥²Ó ®¸É ´¤ ·É´μ£μ¯, ¨²¨ PQWW- ±¸¨μ´ , ¢
±μÉμ·μ° §´ Î¥´¨¥ fA ¶μ² £ ²μ¸Ó · ¢´Ò³ ³ ¸ÏÉ ¡Ê Ô²¥±É·μ¸² ¡ÒÌ ¢§ ¨³μ¤¥°-
¸É¢¨°, ¡Ò²  ´ ¤¥¦´μ § ±·ÒÉ  ¸¥·¨¥° Ô±¸¶¥·¨³¥´Éμ¢ [4].


Ò²¨ · §¢¨ÉÒ ³μ¤¥²¨ ¤¢ÊÌ ±² ¸¸μ¢ ®´¥¢¨¤¨³μ£μ¯  ±¸¨μ´ . �Éμ ³μ¤¥²¨
 ¤·μ´´μ£μ, ¨²¨ KSVZ- ±¸¨μ´  [5,6], ¨ GUT-, ¨²¨ DFSZ- ±¸¨μ´  [7,8]. �£· -
´¨Î¥´¨Ö ´  ³ ¸¸Ê  ±¸¨μ´  ¢μ§´¨± ÕÉ ± ± ¸²¥¤¸É¢¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ μ£· -
´¨Î¥´¨° ´  ±μ´¸É ´ÉÒ ¸¢Ö§¨  ±¸¨μ´  ¸ ËμÉμ´ ³¨ (gAγ), Ô²¥±É·μ´ ³¨ (gAe) ¨
´Ê±²μ´ ³¨ (gAN), ±μÉμ·Ò¥, ¢ ¸¢μÕ μÎ¥·¥¤Ó, Ö¢²ÖÕÉ¸Ö ³μ¤¥²Ó´μ-§ ¢¨¸¨³Ò³¨
¢¥²¨Î¨´ ³¨. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ³μ¦´μ · ¸¸³ É·¨¢ ÉÓ ¡μ²¥¥ Ï¨·μ±¨° ±² ¸¸  ±-
¸¨μ´μ¶μ¤μ¡´ÒÌ Î ¸É¨Í (ALPs, axion-like particles), ¤²Ö ±μÉμ·ÒÌ ±μ´¸É ´ÉÒ
¸¢Ö§¨ ¨ ³ ¸¸Ò Î ¸É¨ÍÒ Ö¢²ÖÕÉ¸Ö ´¥§ ¢¨¸¨³Ò³¨ ¶ · ³¥É· ³¨. „·Ê£ Ö ¶·¨Î¨´ 
¨´É¥´¸¨¢´ÒÌ ¶μ¨¸±μ¢  ±¸¨μ´  μ¡Ê¸²μ¢²¥´  É¥³, ÎÉμ  ±¸¨μ´ ¨ ALPs Å ¶μ¶Ê-
²Ö·´Ò¥ ± ´¤¨¤ ÉÒ ´  ·μ²Ó Î ¸É¨Í, ¨§ ±μÉμ·ÒÌ ¸μ¸Éμ¨É É¥³´ Ö ³ É¥·¨Ö. ‘μ-
μÉ¢¥É¸É¢ÊÕÐ¨¥ ¶μ¤·μ¡´Ò¥ É¥μ·¥É¨Î¥¸±¨¥ ¨ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ μ¡§μ·Ò ¶·¥¤-
¸É ¢²¥´Ò ¢ [4].

…¸²¨  ±¸¨μ´ ¸ÊÐ¥¸É¢Ê¥É, Éμ ‘μ²´Í¥ ¤μ²¦´μ ¡ÒÉÓ μ¤´¨³ ¨§ ´ ¨¡μ²¥¥ ³μÐ-
´ÒÌ ¥£μ ¨¸ÉμÎ´¨±μ¢. �¥·¥Ìμ¤Ò ³ £´¨É´μ£μ É¨¶  ¸ ¢μ§³μ¦´Ò³ ¨¸¶Ê¸± ´¨¥³
 ±¸¨μ´μ¢ ¢μ§´¨± ÕÉ ¢ Ö¤· Ì 57Fe, 55Mn, 23Na ¨ É. ¶., ´¨§±μ²¥¦ Ð¨¥ Ê·μ¢´¨
±μÉμ·ÒÌ ¢μ§¡Ê¦¤ ÕÉ¸Ö §  ¸Î¥É ¢Ò¸μ±μ° É¥³¶¥· ÉÊ·Ò §¢¥§¤Ò [11]. �μ²´Ò° ¶μ-
Éμ± ¨§²ÊÎ ¥³ÒÌ ‘μ²´Í¥³  ±¸¨μ´μ¢ § ¢¨¸¨É μÉ Ô´¥·£¨¨ Ê·μ¢´Ö, É¥³¶¥· ÉÊ·Ò,
¢·¥³¥´¨ ¦¨§´¨ Ö¤¥·´μ£μ Ê·μ¢´Ö, · ¸¶·μ¸É· ´¥´´μ¸É¨ ¨§μÉμ¶  ´  ‘μ²´Í¥ ¨
μÉ´μÏ¥´¨Ö ¢¥·μÖÉ´μ¸É¨ Ö¤¥·´μ£μ ¶¥·¥Ìμ¤  ¸ ¨§²ÊÎ¥´¨¥³  ±¸¨μ´  ± ¢¥·μÖÉ´μ-
¸É¨ ³ £´¨É´μ£μ ¶¥·¥Ìμ¤  [11, 12]. –¥²ÓÕ ¤ ´´μ° · ¡μÉÒ Ö¢²Ö¥É¸Ö ¶μ¨¸± ³μ-
´μÌ·μ³ É¨Î¥¸±¨Ì  ±¸¨μ´μ¢ ¸ Ô´¥·£¨¥° 9,4 ±Ô‚, ¨§²ÊÎ ¥³ÒÌ ¢ M1-¶¥·¥Ìμ¤¥ ¢
Ö¤· Ì 83Kr ´  ‘μ²´Í¥. �  ‡¥³²¥  ±¸¨μ´Ò ³μ£ÊÉ ¡ÒÉÓ μ¡´ ·Ê¦¥´Ò ¢ μ¡· É´μ°
·¥ ±Í¨¨ ·¥§μ´ ´¸´μ£μ ¶μ£²μÐ¥´¨Ö ¶ÊÉ¥³ ·¥£¨¸É· Í¨¨ Î ¸É¨Í (γ ¨ ·¥´É£¥´μ¢-
¸±¨Ì ±¢ ´Éμ¢, ±μ´¢¥·¸¨μ´´ÒÌ ¨ μ¦¥-Ô²¥±É·μ´μ¢), ¢μ§´¨± ÕÐ¨Ì ¶·¨ · §·Ö¤±¥
¢μ§¡Ê¦¤¥´´μ£μ Ö¤¥·´μ£μ Ê·μ¢´Ö. �¦¨¤ ¥³ Ö ¸±μ·μ¸ÉÓ ·¥§μ´ ´¸´μ£μ ¶μ£²μÐ¥-
´¨Ö  ±¸¨μ´μ¢ Ö¤·μ³ 83Kr ¢ § ¢¨¸¨³μ¸É¨ μÉ ¢¥·μÖÉ´μ¸É¨ ¨§²ÊÎ¥´¨Ö  ±¸¨μ´ 
¢ ¤ ´´μ³ ¶¥·¥Ìμ¤¥ ωA/ωγ , ¶ · ³¥É·  (g3

AN − g0
AN)2, μ¶¨¸Ò¢ ÕÐ¥£μ  ±¸¨μ´-

´Ê±²μ´´μ¥ ¢§ ¨³μ¤¥°¸É¢¨¥, ¨ ³ ¸¸Ò  ±¸¨μ´  ¢ KSVZ-³μ¤¥²¨, · ¸¸Î¨É ´  ¢
· ¡μÉ¥ [13] ¨ ¨³¥¥É ¸²¥¤ÊÕÐ¨¥ §´ Î¥´¨Ö:

R[£−1 · ¸ÊÉ−1] = 4,23 · 1021

(
ωA

ωγ

)2

= (1)

= 8,53 · 1021(g3
AN − g0

AN)4
(

pA

pγ

)6

= (2)

= 2,41 · 10−10m4
A

(
pA

pγ

)6

, (3)
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£¤¥ pA ¨ pγ Å ¨³¶Ê²Ó¸Ò  ±¸¨μ´  ¨ ËμÉμ´  ¸μμÉ¢¥É¸É¢¥´´μ, ¢ ´ Ï¥³ ¸²Ê-
Î ¥ pA/pγ

∼= 1. Šμ²¨Î¥¸É¢μ § ·¥£¨¸É·¨·μ¢ ´´ÒÌ γ-±¢ ´Éμ¢, ¸²¥¤ÊÕÐ¨Ì § 
¶μ£²μÐ¥´¨¥³  ±¸¨μ´ , μ¶·¥¤¥²Ö¥É¸Ö ³ ¸¸μ° ³¨Ï¥´¨, ¢·¥³¥´¥³ ¨§³¥·¥´¨° ¨
ÔËË¥±É¨¢´μ¸ÉÓÕ ·¥£¨¸É· Í¨¨ ¤¥É¥±Éμ· , ¢ Éμ ¢·¥³Ö ± ± ¢¥·μÖÉ´μ¸ÉÓ ´ ¡²Õ-
¤¥´¨Ö ¶¨±  ¸ Ô´¥·£¨¥° 9,4 ±Ô‚ § ¢¨¸¨É μÉ Ê·μ¢´Ö Ëμ´  Ô±¸¶¥·¨³¥´É ²Ó´μ°
Ê¸É ´μ¢±¨.

1. �Š‘�…�ˆŒ…�’�‹œ��Ÿ “‘’���‚Š�

„²Ö ·¥£¨¸É· Í¨¨ ·¥´É£¥´μ¢¸±¨Ì ¨ γ-±¢ ´Éμ¢, ±μ´¢¥·¸¨μ´´ÒÌ ¨ μ¦¥-Ô²¥±-
É·μ´μ¢, ¢μ§´¨± ÕÐ¨Ì ¢ ·¥§Ê²ÓÉ É¥ · §·Ö¤±¨ ¢μ§¡Ê¦¤¥´´μ£μ Ê·μ¢´Ö ¸ Ô´¥·-
£¨¥° 9,4 ±Ô‚, ¨¸¶μ²Ó§μ¢ ²¸Ö ¡μ²ÓÏμ° ¶·μ¶μ·Í¨μ´ ²Ó´Ò° ¸Î¥ÉÎ¨±, § ¶μ²-
´¥´´Ò° ±·¨¶Éμ´μ³ (99,9 % 83Kr) [13]. � ¡μÎ¨° μ¡Ñ¥³ ¸Î¥ÉÎ¨±  ¸μ¸É ¢²Ö¥É
8,77 ². ‘Î¥ÉÎ¨± · ¡μÉ ¥É ¶·¨ ¤ ¢²¥´¨¨ 1,8 ¡ ·, ÎÉμ ¸μμÉ¢¥É¸É¢Ê¥É 58 £ ¨§μ-
Éμ¶  83Kr ¢ · ¡μÎ¥³ μ¡Ñ¥³¥. Š ³¥·  ¡Ò²  μ±·Ê¦¥´  ¶ ¸¸¨¢´μ° § Ð¨Éμ° ¨§
³¥¤¨ (20 ¸³), ¸¢¨´Í  (20 ¸³) ¨ ¶μ²¨ÔÉ¨²¥´  (8 ¸³). “¸É ´μ¢±  · ¸¶μ² £ -
² ¸Ó ¢ ¶μ¤§¥³´μ° ´¨§±μËμ´μ¢μ° ² ¡μ· Éμ·¨¨ 
�� ˆŸˆ ��� ´  £²Ê¡¨´¥
4900 ³. ¢. Ô. [14]. �μÉμ± ³Õμ´μ¢ ¢ ³¥¸É¥ · ¸¶μ²μ¦¥´¨Ö Ê¸É ´μ¢±¨ ¸μ¸É ¢²Ö¥É
(2,60 ± 0,09) ³−2 · ¸ÊÉ−1 [15].

�μ²´ Ö Ëμ·³  ¸¨£´ ²  ¸ ¶·μ¶μ·Í¨μ´ ²Ó´μ£μ ¸Î¥ÉÎ¨±  § ¶¨¸Ò¢ ² ¸Ó ¸
¶μ³μÐÓÕ Í¨Ë·μ¢μ£μ μ¸Í¨²²μ£· Ë . �·μÍ¥¤Ê·  μ¡· ¡μÉ±¨ ¸¨£´ ²μ¢ ¶μ¤·μ¡´μ
μ¶¨¸ ´  ¢ [16,17].

2. �…‡“‹œ’�’›

�´¥·£¥É¨Î¥¸±¨° ¨´É¥·¢ ² 5Ä28 ±Ô‚ ¶μ²ÊÎ¥´´μ£μ Ô´¥·£¥É¨Î¥¸±μ£μ ¸¶¥±-
É· , ¢ ±μÉμ·μ³ ¸²¥¤Ê¥É μ¦¨¤ ÉÓ ¶μÖ¢²¥´¨Ö ® ±¸¨μ´´μ£μ¯ ¶¨± , ¶μ± § ´ ´ 
·¨¸Ê´±¥. ‚ ¸¶¥±É·¥ ¤μ³¨´¨·ÊÕÉ ¤¢  ¶¨±  ¸ Ô´¥·£¨Ö³¨ � 12,6 ¨ � 8,0 ±Ô‚,
±μÉμ·Ò¥ ¸¢Ö§ ´Ò ¸ ·¥£¨¸É· Í¨¥° ·¥´É£¥´μ¢¸±¨Ì ±¢ ´Éμ¢ Kα1,2 ±·¨¶Éμ´  ¨
³¥¤¨. ‚¨¤´μ, ÎÉμ ¶¨± ¸ Ô´¥·£¨¥° 9,4 ±Ô‚ Ö¢´μ ´¥ ¶·μÖ¢¨²¸Ö. ‚¥·Ì´¨° ¶·¥¤¥²
´  ¸±μ·μ¸ÉÓ ¶μ£²μÐ¥´¨Ö  ±¸¨μ´μ¢ Ö¤· ³¨ 83Kr ¤²Ö 95 %-£μ Ê·μ¢´Ö ¤μ¸Éμ¢¥·-
´μ¸É¨ ¡Ò² · ¸¸Î¨É ´ ¶μ ¸²¥¤ÊÕÐ¥° Ëμ·³Ê²¥:

R � 1,96
√

2B

MT

1
ε

1
0,95

= 9,9 · 10−3 £−1 · ¸ÊÉ−1, (4)

£¤¥ M = 58 £ Å ³ ¸¸  ¨§μÉμ¶  83Kr ¢ ³¨Ï¥´¨; T = 274,3 ¸ÊÉ Å ¢·¥³Ö ¨§³¥-
·¥´¨°; ε = 0,91 Å ÔËË¥±É¨¢´μ¸ÉÓ ·¥£¨¸É· Í¨¨ ËμÉμ´μ¢ ¸ Ô´¥·£¨¥° 9,4 ±Ô‚;
B = 2424 Å ±μ²¨Î¥¸É¢μ Ëμ´μ¢ÒÌ ¸μ¡ÒÉ¨° ¢ μ±´¥ 8,5Ä10,3 ±Ô‚, ±Ê¤  ¤μ²¦´Ò
¶μ¶ ¸ÉÓ 95 % ¢¸¥Ì ® ±¸¨μ´´ÒÌ¯ ¸μ¡ÒÉ¨°. “¸²μ¢¨¥ (4) ¶μ§¢μ²Ö¥É Ê¸É ´μ¢¨ÉÓ
¢¥·Ì´¨¥ μ£· ´¨Î¥´¨Ö ´  ¢¥·μÖÉ´μ¸ÉÓ ¨§²ÊÎ¥´¨Ö  ±¸¨μ´  ωA/ωγ , ±μ³¡¨´ Í¨Õ
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Подгонка без учета линии 9,4 кэВ

Подгонка с учетом линии 9,4 кэВ

(�¨¸Ê´μ± Í¢¥É´μ° ¢ Ô²¥±É·μ´´μ° ¢¥·¸¨¨.) �´¥·£¥É¨Î¥¸±¨° ¸¶¥±É·

±μ´¸É ´É ¸¢Ö§¨  ±¸¨μ´  ¸ ´Ê±²μ´ ³¨ | g3
AN − g0

AN | ¨ ³ ¸¸Ê  ±¸¨μ´  mA. ˆ¸-
¶μ²Ó§ÊÖ ¸μμÉ´μÏ¥´¨Ö (1)Ä(3) ¶·¨ Ê¸²μ¢¨¨ (pA/pγ)6 ∼= 1, ÎÉμ ¸¶· ¢¥¤²¨¢μ ¶·¨
mA < 2 ±Ô‚, ¶μ²ÊÎ ¥³

ωA/ωγ � 1,51 · 10−12, (5)

|g3
AN − g0

AN| � 1,02 · 10−6, (6)

mA � 79 Ô‚. (7)

�£· ´¨Î¥´¨Ö (5) ¨ (6) Ö¢²ÖÕÉ¸Ö ³μ¤¥²Ó´μ-´¥§ ¢¨¸¨³Ò³¨ ¶·¥¤¥² ³¨. �£· -
´¨Î¥´¨¥ (7) ´  ³ ¸¸Ê  ¤·μ´´μ£μ  ±¸¨μ´  Å ´ ¨¡μ²¥¥ ¸É·μ£μ¥ μ£· ´¨Î¥´¨¥,
¶μ²ÊÎ¥´´μ¥ ¤²Ö  ±¸¨μ´μ¢ ¢ Ô±¸¶¥·¨³¥´É Ì ¶μ ¶μ¨¸±Ê ·¥§μ´ ´¸´μ£μ ¶μ£²μ-
Ð¥´¨Ö ¨  ±¸¨μÔ²¥±É·¨Î¥¸±μ£μ ÔËË¥±É . „ ´´Ò° ¶·¥¤¥² Ê²ÊÎÏ ¥É ´ Ï ¶·¥-
¤Ò¤ÊÐ¨° ·¥§Ê²ÓÉ É [18] ¨ ·¥§Ê²ÓÉ É, ¶μ²ÊÎ¥´´Ò° ¢ Ô±¸¶¥·¨³¥´É¥ ¶μ ¶μ¨¸±Ê
·¥§μ´ ´¸´μ£μ ¶μ£²μÐ¥´¨Ö 14,4 ±Ô‚  ±¸¨μ´μ¢ Ö¤·μ³ 57Fe [19].

‡�Š‹�—…�ˆ…

�·μ¢¥¤¥´ ¶μ¨¸± ·¥§μ´ ´¸´μ£μ ¶μ£²μÐ¥´¨Ö 9,4 ±Ô‚ ¸μ²´¥Î´ÒÌ  ±¸¨μ´μ¢
Ö¤· ³¨ 83Kr, ¶·¨¢μ¤ÖÐ¥£μ ± ¢μ§¡Ê¦¤¥´¨Õ ¶¥·¢μ£μ Ö¤¥·´μ£μ Ê·μ¢´Ö 83Kr.
‚ ·¥§Ê²ÓÉ É¥ ¶μ²ÊÎ¥´μ ´μ¢μ¥ μ£· ´¨Î¥´¨¥ ´  ±μ´¸É ´ÉÒ ¸¢Ö§¨  ±¸¨μ´  ¸ ´Ê-
±²μ´μ³: |g3

AN − g0
AN| � 1,02 · 10−6, ÎÉμ ¸μμÉ¢¥É¸É¢Ê¥É μ£· ´¨Î¥´¨Õ ´  ³ ¸¸Ê

 ¤·μ´´μ£μ  ±¸¨μ´  mA � 79 Ô‚ (S = 0,5, z = 0,56) ¤²Ö 95 %-£μ Ê·μ¢´Ö
¤μ¸Éμ¢¥·´μ¸É¨.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ �μ¸¸¨°¸±μ£μ Ëμ´¤  ËÊ´¤ ³¥´É ²Ó´ÒÌ
¨¸¸²¥¤μ¢ ´¨° (¶·μ¥±ÉÒ º14-02-00258 ¨ 15-02-02117).
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