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�·μ¥±É FAMA ¸¢Ö§ ´ ¸μ ¸É·μ¨É¥²Ó¸É¢μ³ ´¨§±μÔ´¥·£¥É¨Î´μ° Î ¸É¨ Ê¸±μ·¨É¥²Ó´μ° Ê¸É ´μ¢±¨
TESLA (TAI) ¢ ˆ´¸É¨ÉÊÉ¥ Ö¤¥·´ÒÌ ´ Ê± ®‚¨´Î ¯ (	¥²£· ¤) ¨ ¶·¥¤´ §´ Î¥´ ¤²Ö ³μ¤¨Ë¨± Í¨¨ ¨
 ´ ²¨§  ³ É¥·¨ ²μ¢ ¶ÊÎ± ³¨ ¨μ´μ¢. FAMA ¢±²ÕÎ ¥É ¢ ¸¥¡Ö É·¨ ³ Ï¨´Ò ¨ Ï¥¸ÉÓ Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ± ´ ²μ¢. Œ Ï¨´Ò: ¨¸ÉμÎ´¨± ÉÖ¦¥²ÒÌ ¨μ´μ¢ Å ³ Ï¨´  M1, ¨¸ÉμÎ´¨± ²¥£±¨Ì ¨μ´μ¢ Å
³ Ï¨´  M2 ¨ ´¥¡μ²ÓÏμ° ¨§μÌ·μ´´Ò° Í¨±²μÉ·μ´ Å ³ Ï¨´  M3. �·μ¢¥¤¥´Ò · ¸Î¥ÉÒ ¶μ μ¶É¨³¨§ -
Í¨¨ ´¨§±μÔ´¥·£¥É¨Î´ÒÌ ± ´ ²μ¢. ‚Ò¡· ´Ò μ¶É¨³ ²Ó´Ò¥ ·¥¦¨³Ò É· ´¸¶μ·É¨·μ¢±¨ ¶ÊÎ±μ¢ ¨μ´μ¢,
£¥´¥·¨·Ê¥³ÒÌ ¨¸ÉμÎ´¨± ³¨ Œ1 ¨ Œ2. ‘ Í¥²ÓÕ Ê³¥´ÓÏ¥´¨Ö ¶μÉ¥·Ó ¢ ± ´ ²¥ ¶·¥¤²μ¦¥´μ μ£· ´¨-
Î¨ÉÓ Éμ±¨ μÉ ¨¸ÉμÎ´¨±  ¨μ´μ¢ Œ2. „²Ö Ê¢¥²¨Î¥´¨Ö ¨´É¥´¸¨¢´μ¸É¨ ´  ³¨Ï¥´¨ ¶ÊÎ±μ¢ ¨¸ÉμÎ´¨± 
¨μ´μ¢ Œ1 ¶·¥¤²μ¦¥´μ ¢³¥¸Éμ É·¨¶²¥É  ±¢ ¤·Ê¶μ²¥° ¨¸¶μ²Ó§μ¢ ÉÓ ¸μ²¥´μ¨¤ ¨ ¤Ê¡²¥É. �¡μ¸´μ-
¢ ´  ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¤¨ Ë· £³¨·μ¢ ´¨Ö ¶ÊÎ±μ¢ ÉÖ¦¥²ÒÌ ¨μ´μ¢. �ËË¥±É¨¢´μ¸ÉÓ É· ´¸¶μ·É¨·μ¢±¨
¢μ ¢¸¥Ì §´ Î¨É¥²Ó´ÒÌ ¸²ÊÎ ÖÌ ¡²¨§±  ± 100%.

Project FAMA is related to the construction of the low energy part of TESLA Accelerator Installation
(TAI) in the Vin
ca Institute of Nuclear Sciences (Belgrade) and is intended for modiˇcation and analysis
of materials by ion beams. FAMA includes three machines and six experimental channels. The machines
are: a heavy ion source Å the M1 machine, a light ion source Å the M2 machine, and a small
isochronous cyclotron Å the M3 machine. The calculations for optimization of low energy channels
are carried out. Optimum modes of transportation of the ion beams generated by sources Œ1 and Œ2
are ˇtted. For the purpose of reduction of losses in the channel it is offered to limit currents from the
ion source Œ2. For increase in intensity at target of beams from ion source Œ1 it is offered to use the
solenoid and a doublet of quadrupoles instead of a triplet. Necessity of a masking of beams of heavy
ions is proved. Transportation efˇciency is close to 100% in all considerable cases.

PACS: 29.20.-c
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‚ ˆ´¸É¨ÉÊÉ¥ Ö¤¥·´ÒÌ ´ Ê± ®‚¨´Î ¯ (	¥²£· ¤) ¶·μ¤μ²¦ ¥É¸Ö ¸μ§¤ ´¨¥ Ê¸±μ·¨É¥²Ó´μ°
Ê¸É ´μ¢±¨ TESLA (’AI). �¨§±μÔ´¥·£¥É¨Î´ Ö Î ¸ÉÓ Ê¸É ´μ¢±¨ ’AI Å FAMA [1, 2] Å
¢±²ÕÎ ¥É ¢ ¸¥¡Ö É·¨ ³ Ï¨´Ò ¨ Ï¥¸ÉÓ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ± ´ ²μ¢ ¨ ¶·¥¤´ §´ Î¥´  ¤²Ö
³μ¤¨Ë¨± Í¨¨ ¨  ´ ²¨§  ³ É¥·¨ ²μ¢ ¶ÊÎ± ³¨ ¨μ´μ¢. Œ Ï¨´Ò: ¨¸ÉμÎ´¨± ÉÖ¦¥²ÒÌ ¨μ-
´μ¢ Å ³ Ï¨´  M1, ¨¸ÉμÎ´¨± ²¥£±¨Ì ¨μ´μ¢ Å ³ Ï¨´  M2 ¨ ´¥¡μ²ÓÏμ° ¨§μÌ·μ´´Ò°
Í¨±²μÉ·μ´ Å ³ Ï¨´  M3. „ ´´ Ö · ¡μÉ  ¶μ¸¢ÖÐ¥´  ¢Ò¡μ·Ê μ¶É¨³ ²Ó´ÒÌ ¶ · ³¥É·μ¢
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�¨¸. 1. ‘Ì¥³  · ¸¶μ²μ¦¥´¨Ö ± ´ ²μ¢: M1 ¨ M2 Å ¨¸ÉμÎ´¨±¨ ¨μ´μ¢; �Œ1, �Œ2 ¨ ‘2-Œ� Å
 ´ ²¨§¨·ÊÕÐ¨¥ ³ £´¨ÉÒ

± ´ ²μ¢ ‘1 ¨ ‘2 (·¨¸. 1) ¶·¨ · ¡μÉ¥ ¸ ¨¸ÉμÎ´¨± ³¨ Œ1 ¨ Œ2 ¤²Ö · §²¨Î´ÒÌ ¸μ·Éμ¢ ¨
Ô´¥·£¨° ¨μ´μ¢. Œμ¤¥²¨·μ¢ ´¨¥ É· ´¸¶μ·É¨·μ¢±¨ ³´μ£μ±μ³¶μ´¥´É´ÒÌ ¶ÊÎ±μ¢ ¶·μ¨§¢μ¤¨-
²μ¸Ó ¸ ¶μ³μÐÓÕ ¶·μ£· ³³Ò MCIB04 [3] (particle-in-cell code). �¶É¨³¨§ Í¨Ö ± ´ ²μ¢ ¶·μ-
¢μ¤¨² ¸Ó ¶·μ£· ³³μ° OPTIMA ´  μ¸´μ¢¥ ³¥Éμ¤  ³μ³¥´Éμ¢ ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö [4].
�¡¥ ¶·μ£· ³³Ò ÊÎ¨ÉÒ¢ ÕÉ  ¶¥·ÉÊ·Ê ± ´ ²  ¨ ÔËË¥±ÉÒ ¸μ¡¸É¢¥´´μ£μ § ·Ö¤  ¶ÊÎ± .

1. Š���‹ Œ1-‘1

Š ´ ² ¨¸ÉμÎ´¨±  ÉÖ¦¥²ÒÌ ¨μ´μ¢ Œ1 (·¨¸. 2) ¢±²ÕÎ ¥É ¢ ¸¥¡Ö 14,5 ƒƒÍ mVINIS �–�-
¨¸ÉμÎ´¨± [5], ¸μ²¥´μ¨¤ M1-SL, ±¢ ¤·Ê¶μ²Ó´ÊÕ ²¨´§Ê M1-QL ¨  ´ ²¨§¨·ÊÕÐ¨° ³ £-
´¨É �Œ1. �´ ²¨§¨·ÊÕÐ¨° ³ £´¨É ¸²Ê¦¨É ± ± ¤²Ö · §¤¥²¥´¨Ö ±μ³¶μ´¥´É ¶ÊÎ± , É ± ¨
¤²Ö · §¢¥¤¥´¨Ö ¶ÊÎ±μ¢ ¶μ ± ´ ² ³ ‘1 ¨ ‘2. �·¨ ³μ¤¥²¨·μ¢ ´¨¨ ´ Î ²Ó´Ò¥ ¶ · ³¥É·Ò
¶ÊÎ±μ¢ ´  ¢ÒÌμ¤¥ ¨¸ÉμÎ´¨±  Œ1 ¶·¨´¨³ ²¨¸Ó ¸²¥¤ÊÕÐ¨³¨: Ô³¨ÉÉ ´¸ 250 π·³³ ·³· ¤,

�¨¸. 2. ‘Ì¥³  ± ´ ²  ¨¸ÉμÎ´¨±  Œ1
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�¨¸. 3. ‡ ·Ö¤μ¢Ò° ¸¶¥±É· ¶ÊÎ±  ±·¨¶Éμ´ 

· ¸Ìμ¤¨³μ¸ÉÓ α = 0, · ¤¨Ê¸ 5 ³³. � Î ²Ó´μ¥ · ¸¶·¥¤¥²¥´¨¥ Î ¸É¨Í ¢ Ë §μ¢μ³ ¶·μ¸É· ´-
¸É¢¥ Å ‚² ¤¨³¨·¸±μ£μ-Š ¶Î¨´¸±μ£μ. Šμ²¨Î¥¸É¢μ ³ ±·μÎ ¸É¨Í Å ¤μ 10 000. �·¨³¥·
§ ·Ö¤μ¢μ£μ ¸¶¥±É·  ¶ÊÎ±  ±·¨¶Éμ´  ¶μ± § ´ ´  ·¨¸. 3.

Š ´ ² ‘1 ¶μ± § ´ ´  ·¨¸. 4, £¤¥ C1-SM Å ±μ··¥±É¨·ÊÕÐ¨° ³ £´¨É; ‘1-S‚ Å ¤¨ Ë-
· £³ ; ‘1-SL Å ¸μ²¥´μ¨¤. �μ²´ Ö ¤²¨´  ± ´ ²  Œ1-‘1 ¸μ¸É ¢²Ö¥É 5116,5 ³³.

�·¨³¥·Ò μ£¨¡ ÕÐ¨Ì ¨ É· ¥±Éμ·¨° ¨μ´μ¢ ´¥±μÉμ·ÒÌ ¶ÊÎ±μ¢ ¶μ± § ´Ò ´  ·¨¸. 5, 6.
�¥§Ê²ÓÉ ÉÒ μ¶É¨³¨§ Í¨¨ ¶μ²¥° ¨ £· ¤¨¥´Éμ¢ ¤²Ö É· ´¸¶μ·É¨·μ¢±¨ · §²¨Î´ÒÌ ¶ÊÎ±μ¢
¨¸ÉμÎ´¨±  Œ1 ¨ ÔËË¥±É¨¢´μ¸ÉÓ Éμ±μ¶·μÌμ¦¤¥´¨Ö ¶·¨¢¥¤¥´Ò ¢ É ¡². 1.

�¨¸. 4. ‘Ì¥³  ± ´ ²  C1

�¨¸. 5. ’· ¥±Éμ·¨¨ ¨μ´μ¢ ¶ÊÎ±   §μÉ  (80 ±Ô‚ ¤²Ö 14N4+) ¢ ± ´ ²¥ Œ1-‘1
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�¨¸. 6. �£¨¡ ÕÐ¨¥ ¶ÊÎ±  4He2+ (30 ±Ô‚) ¢ ± ´ ²¥ Œ1-‘1 ¨ ³ £´¨É´μ¥ ¶μ²¥

’ ¡²¨Í  1. �ËË¥±É¨¢´μ¸ÉÓ Éμ±μ¶·μÌμ¦¤¥´¨Ö ¢ ± ´ ²¥ ‘1

‚ÒÌμ¤ Œ1 � · ³¥É·Ò Ô²¥³¥´Éμ¢ �  ³¨Ï¥´¨
’¨¶

¨μ´μ¢
�´¥·£¨Ö,

±Ô‚
ˆμ´´Ò°

Éμ±,
e ·³±�

B
M1-SL,

’²

B
C1-SL,

’²

G
M1-QL,
’²/³

ˆμ´´Ò°
Éμ±,

e ·³±�

�ËË¥±-
É¨¢´μ¸ÉÓ,

%

� §³¥·Ò,
XMF/YMF,

³³
4He+ 15 760 0,33 0,28 Ä 0,32 494 65 10/12
4He+ 20 760 0,38 0,33 Ä 0,57 692 91 14/14
4He2+ 30 410 0,25 0,20 Ä 0,35 82 20 12/16
4He2+ 40 410 0,28 0,22 Ä 0,29 123 30 10/15
14N4+ 60 230 0,31 0,27 Ä 0,13 110 48 10/20
14N4+ 80 230 0,35 0,31 Ä 0,15 161 70 10/20

86Kr12+ 180 130 0,46 0,41 Ä 0,14 77 59 18/20
86Kr12+ 240 130 0,54 0,43 Ä 0,22 115 89 6/19
136Xe19+ 285 43 0,45 0,41 Ä 0,19 35 82 21/26
136Xe19+ 380 43 0,53 0,43 Ä 0,28 43 100 7/20

2. Š���‹ ‘2 „‹Ÿ ’Ÿ†…‹›• ˆ���‚ (ˆ‘’�—�ˆŠ Œ1)

ˆ¸Ìμ¤´ Ö ¸Ì¥³  ´ Î ²Ó´μ° Î ¸É¨ ± ´ ²  ‘2 (³¥¦¤Ê ³ £´¨É ³¨ M1-AM1 ¨ ‘2-Œ�):
³ £´¨É´Ò¥ É·¨¶²¥É QT1 ¨ ¤Ê¡²¥É QD1 ±¢ ¤·Ê¶μ²¥° Å ¶μ± § ´  ´  ·¨¸. 7, a. ‚ ¶·μÍ¥¸¸¥
· ¸Î¥Éμ¢ ¡Ò²μ Ê¸É ´μ¢²¥´μ, ÎÉμ ¢ É·¨¶²¥É¥ QT1 ¡Ê¤ÊÉ ´ ¡²Õ¤ ÉÓ¸Ö ¶μÉ¥·¨ ¶·¨ ²Õ¡ÒÌ
´ ¸É·μ°± Ì ¨ ²Õ¡ÒÌ Éμ± Ì ¶ÊÎ± . ‡ ³¥´  ¶¥·¢μ£μ ±¢ ¤·Ê¶μ²Ö É·¨¶²¥É  QT1 ´  ¸μ²¥´μ¨¤

�¨¸. 7. � Î ²Ó´ Ö Î ¸ÉÓ ± ´ ² : a) ¨¸Ìμ¤´Ò° ¢ ·¨ ´É, ¡) Ê²ÊÎÏ¥´´Ò°
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C2-SL (·¨¸. 7, ¡) ¶μ§¢μ²¨²  ¸ÊÐ¥¸É¢¥´´μ Ê²ÊÎÏ¨ÉÓ Éμ±μ¶·μÌμ¦¤¥´¨¥ ¢ ± ´ ²¥ ‘2. ‚Éμ· Ö
Î ¸ÉÓ ± ´ ²  ¶μ± § ´  ´  ·¨¸. 8. �·¨³¥·Ò É· ¥±Éμ·¨° ¨μ´μ¢ ¨ μ£¨¡ ÕÐ¨Ì ¶μ± § ´Ò
´  ·¨¸. 9, 10. �¸´μ¢´Ò¥ É¨¶Ò ¶ÊÎ±μ¢ ¨ ·¥§Ê²ÓÉ ÉÒ μ¶É¨³¨§ Í¨¨ ¶·¨¢¥¤¥´Ò ¢ É ¡². 2.

�¨¸. 8. ‘Ì¥³  ¢Éμ·μ° Î ¸É¨ ± ´ ²  ‘2: ±μ··¥±Éμ· SM2, Ô²¥±É·μ¸É É¨Î¥¸±¨¥ É·¨¶²¥ÉÒ QT2 ¨ QT3,
¸± ´¥·Ò SC1 ¨ SC2

�¨¸. 9. ’· ¥±Éμ·¨¨ ¨μ´μ¢ ¶ÊÎ±  ±·¨¶Éμ´  (240 ±Ô‚ ¤²Ö 86Kr12+) ¢ ± ´ ²¥ Œ1-‘2. ˆ´É¥·Ë¥°¸

¶·μ£· ³³Ò MCIB04

�¨¸. 10. ‘·¥¤´¥±¢ ¤· É¨Î´Ò¥ μ£¨¡ ÕÐ¨¥ ¶ÊÎ±  86Kr12+ (240 ±Ô‚) ¢ ± ´ ²¥ ‘2. ˆ´É¥·Ë¥°¸

¶·μ£· ³³Ò OPTIMA
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’ ¡²¨Í  2. �ËË¥±É¨¢´μ¸ÉÓ Éμ±μ¶·μÌμ¦¤¥´¨Ö μÉ ¨¸ÉμÎ´¨±  ¨μ´μ¢ Œ1

‚ÒÌμ¤ AŒ1 ‚Ìμ¤ C2-MA ‚ÒÌμ¤ C2-MA
’¨¶

¨μ´μ¢
�´¥·£¨Ö,

±Ô‚
ˆμ´´Ò°

Éμ±,
e ·³±�

�ËË¥±-
É¨¢´μ¸ÉÓ,

%

ˆμ´´Ò°
Éμ±,

e ·³±�

�ËË¥±-
É¨¢´μ¸ÉÓ,

%

ˆμ´´Ò°
Éμ±,

e ·³±�

�ËË¥±-
É¨¢´μ¸ÉÓ,

%

ˆμ´´Ò°
Éμ±,

e ·³±�
14N4+ 60 230 49 113 47 108 47 108
14N4+ 80 230 70 160 68 156 62 142

86Kr12+ 180 130 59 76 50 65 45 58
86Kr12+ 240 130 89 115 88 114 84 109

4He+ 15
760
380

65
75

494
285

32
62

243
235

28
59

213
220

4He+ 20
760
380

87
96

660
365

43
78

327
296

32
76

243
290

4He2+ 30 410 20 82 20 82 20 82
4He2+ 40 410 28 116 28 116 28 116

136Xe23+ 345 25 72 18 70 17,5 63 16
207Pb16+ 400 30 98 29 84 25 84 25

3. Š���‹ Œ2-‘2 (‹…ƒŠˆ… ˆ��›)

� Î ²Ó´ Ö Î ¸ÉÓ ± ´ ²  ¸μ¸Éμ¨É ¨§ ¨¸ÉμÎ´¨±  Œ2 ¨ ³ £´¨É  �Œ2. �¸É ²Ó´ Ö Î ¸ÉÓ
± ´ ²  ‘2, ´ Î¨´ Ö ¸ ±¢ ¤·Ê¶μ²Ö C2-QD1, É  ¦¥, ÎÉμ ¶·¨ É· ´¸¶μ·É¨·μ¢±¥ ÉÖ¦¥²ÒÌ
¨μ´μ¢. ‚ ·¥§Ê²ÓÉ É¥ · ¸Î¥Éμ¢ Ê¸É ´μ¢²¥´μ, ÎÉμ ¶·¨ É· ´¸¶μ·É¨·μ¢±¥ ¶ÊÎ±μ¢ ²¥£±¨Ì ¨μ´μ¢
¶·μ¨¸Ìμ¤ÖÉ ¡μ²ÓÏ¨¥ ¶μÉ¥·¨ ¨μ´μ¢ μ¸´μ¢´μ° § ·Ö¤´μ¸É¨ ¢ ± ´ ²¥ Œ2 ¢ μ¸μ¡¥´´μ¸É¨
¤²Ö ³´μ£μ±μ³¶μ´¥´É´ÒÌ ¶ÊÎ±μ¢ �2, �3, D2, D3, £¤¥ É¥·Ö¥É¸Ö ∼ 90% ¨μ´μ¢ μ¸´μ¢´μ°
§ ·Ö¤´μ¸É¨.

’ ± ± ± ³¥¦¤Ê ¨¸ÉμÎ´¨±μ³ Œ2 ¨ ³ £´¨Éμ³ �Œ2 ´¥ ¶·¥¤¶μ² £ ¥É¸Ö Ê¸É ´μ¢±  Ëμ±Ê-
¸¨·ÊÕÐ¨Ì Ô²¥³¥´Éμ¢, ¡Ò² ¶·μ¨§¢¥¤¥´ ¶μ¤¡μ· Éμ±μ¢ ¶ÊÎ±μ¢, ¶·¨ ±μÉμ·ÒÌ ¶·μÌμ¤¨É 100%
Éμ±  ¶ÊÎ±  μ¸´μ¢´μ° § ·Ö¤´μ¸É¨ ¢μ ¢¸¥³ ± ´ ²¥ Œ2-‘2. �¸´μ¢´Ò¥ É¨¶Ò ¶ÊÎ±μ¢ ¨ ·¥-
§Ê²ÓÉ ÉÒ ¶·¨¢¥¤¥´Ò ¢ É ¡². 3.

’ ¡²¨Í  3

’¨¶ ¨μ´μ¢
�μ³¨´ ²Ó´μ¥ §´ Î¥´¨¥ Éμ±  ¶ÊÎ±  “³¥´ÓÏ¥´´Ò¥ Éμ±¨

Itot, ³� Itot, ³� Ispice, ³�

H− 3,30 1,16 1,16

H+
2 10,25 1,03 0,46

H+
3 10,28 1,03 0,77

D− 2,58 0,77 0,77

D+
2 7,91 0,79 0,40

D+
3 11,62 0,58 0,41
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�¨¸. 11. ’μ±μ¶·μÌμ¦¤¥´¨¥ Ë· ±Í¨° ¶ÊÎ±  c D+
3 ¢¤μ²Ó ± ´ ²  M2-‘2

�¨¸. 12. ’· ¥±Éμ·¨¨ Î ¸É¨Í ¶ÊÎ±  c D+
3

�·¨³¥·Ò Éμ±μ¶·μÌμ¦¤¥´¨Ö Ë· ±Í¨° ¨ É· ¥±Éμ·¨° ¨μ´μ¢ ¶ÊÎ±  c D+
3 ¢¤μ²Ó ± ´ ² 

M2-‘2 ¶μ± § ´Ò ´  ·¨¸. 11, 12.

‚›‚�„›

�μÉ¥·Ó ¢ ³ £´¨É¥ Œ1-�Œ1 ¨ ¢ ± ´ ²¥ ‘1 ¤²Ö ¢¸¥Ì ¶ÊÎ±μ¢ ³μ¦´μ ¨§¡¥¦ ÉÓ. �· ±É¨Î¥-
¸±¨ ¤²Ö ¢¸¥Ì É¨¶μ¢ ¶ÊÎ±μ¢ ¥¸ÉÓ ¶μÉ¥·¨ ¢ ´ Î ²¥ ± ´ ²  M1. �·¨ Ê¢¥²¨Î¥´¨¨ Éμ±  ¶ÊÎ±  ¨
Ê³¥´ÓÏ¥´¨¨ ¥£μ Ô´¥·£¨¨ ¶μÉ¥·¨ · ¸ÉÊÉ (£¥²¨° ¨ N4+

14 ¶·¨ Ô´¥·£¨¨ 60 ±Ô‚) ¨ ¤μ¡ ¢²ÖÕÉ¸Ö
¶μÉ¥·¨ ¢ ¶Ê²²¥·¥. „²Ö Ô²¥³¥´Éμ¢ ¸ A < 100 ¢ · °μ´¥ ³¨Ï¥´¨ μ¸É ¥É¸Ö Éμ²Ó±μ μ¸´μ¢´ Ö
§ ·Ö¤´μ¸ÉÓ, ¶μ¸Éμ·μ´´¨¥ É¥·ÖÕÉ¸Ö ´   ¶¥·ÉÊ·¥ ± ´ ² . „²Ö ¡μ²¥¥ ÉÖ¦¥²ÒÌ Ô²¥³¥´Éμ¢, ¢
Î ¸É´μ¸É¨ ¤²Ö ±¸¥´μ´ , É·¥¡Ê¥É¸Ö ¤¨ Ë· £³¨·μ¢ ´¨¥ ¶ÊÎ± .

�ËË¥±É¨¢´μ¸ÉÓ É· ´¸¶μ·É¨·μ¢±¨ ¢ ± ´ ²¥ ‘2 ´ Ìμ¤¨É¸Ö ¢ ¨´É¥·¢ ²¥ 80Ä100%.
�  ¶·¨³¥·¥ 4He+ ¶μ± § ´μ, ÎÉμ ÔËË¥±É¨¢´μ¸ÉÓ É· ´¸¶μ·É¨·μ¢±¨ ³μ¦´μ Ê¢¥²¨Î¨ÉÓ ¤²Ö
³¥´ÓÏ¨Ì ´ Î ²Ó´ÒÌ Éμ±μ¢ ¶ÊÎ± .

‚ ± ´ ²¥ Œ2-‘2 ³μ¦´μ μ¡¥¸¶¥Î¨ÉÓ 100 %-¥ Éμ±μ¶·μÌμ¦¤¥´¨¥, ¥¸²¨ ´ Î ²Ó´Ò¥ Éμ±¨
¶ÊÎ±μ¢ Ê³¥´ÓÏ¨ÉÓ ¤μ ¢¥²¨Î¨´, ¶·¨¢¥¤¥´´ÒÌ ¢ É ¡². 3. �¤´ ±μ É·¥¡Ê¥É¸Ö Ê¢¥²¨Î¨ÉÓ
¤μ 2 ±‚ ´ ¶·Ö¦¥´¨Ö ´  ±¢ ¤·Ê¶μ²ÖÌ C2-QT21 ¨ C2-QT22.
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