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Á� éuHERMESî�4zíN�q, pU>få6¤-u�pª^|¬Úu��ò4z. �©Ò

T4zÝeü��)Å�?1ïÄ, ¿�Ñσ24 ��:u) ��ÿþ(J, ¿�ò4zq^|�rÝ

­½3�l��:?, �£
êâ¼��4zÝC3%�����.

'�c �� 4zíNq 4zÝ

1 Úó

�IDESY¢�¿HERMESÜ�||^HERA

;��¥�4z>fåñÂ�4z½4zíNq5ï

ÄØf�g^(�. T¢�¦^�q¿´å6+��

�Ü© (¡��íNSq). 4zq�íN�f²L8

4^N�çÀÚpªg^�=�ì�=�, ¤�·�

I��?uA½g^��4z�f, ,�5\?u^

|¥�q¿
[1—4]

. T	^|��¡Jøqg^�ë�

��, ,��¡k�/�Ø�fØ�Ø	>f�m�

g^ÍÜ, ò�ò4z�Ý, l
�±q�4zÝ
[5]

.

éuØfg^(��¢�ïÄ, q�4zÝ´�

�­�ëþ. �3êâ¼����L§¥, ëY|^

4zÝiÿXÚBRP(Breit-Rabi Polarimeter)?1

ÿþ. ¢S$1w«: q�4zÝó�¬eü2%—

3%�m. ?�Ú&ÄL², Teü´d27.6GeV�>

få6-u�pª^|¤�. �©ÒT4zÝeü�

�)Å�?1ïÄ, ¿�Ñσ24 ��:u) ��ÿ

þ(J9k�;��{.

2 4z�q��ò4z�n

å6Úu��q��ò4z�3«Ï�k':

a) >få6-u�pª^|�ªÌA5; b) ^|¥�

�fU?3�G¹�	^|^aArÝ�'X; c) 	

\^|�rÝ�­½5.

?u^|¥���f, duÙØf�g^9Ø	

>f�g^�	^|�m�ÍÜ9g^–g^ÍÜ, ?

uÄ���f�U?ò3��4^�°[(��. �

°[(���m�U?må�	^||rk'(ã1).
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ã 1 ^|¥��f�°[(�U? |1〉, |2〉, |3〉Ú

|4〉�é��	^|^aArÝ�Cz

HERA;��¥27.6GeV�>få�¹220�å

ì(Bunches), z�åì¹∼ 3.6×1010�>f±�C1

��7�Ý6.3km�;��+��1. ÏLHERMES

íNq���üåì�mm�� τ = 96ns. åì>6

��m©Ù�^pd¼ê£ã�

I(t) = I0 exp

[

−
t2

2σ2
t

]

, (1)

Ù¥ I0 �ü�åì�¸�>6; �m«m�: −
τ

2
6

t 6
τ

2
. éuHERAå6, Ù°Ýσt = 37.7ps.

é (1)ª?1Fp�C���ÙªÌ©Ù¼ê�

an = 2Itot exp

[

−
ν2

n

2σ2
ν

]

, (2)

Ù ¥ Itot � å 6 ¼ ê � È © �. νn =
n

τ
� � A u

n = 1,2,3, · · · ���Å�ªÇ.

���Å�m�m��

∆ν =
1

τ
= 10.42MHz, (3)

ªÌ©Ù¼ê�°Ý�

σν =
1

2πσt

= 4.22GHz, (4)

3T°Ý��S, �Åê8�405
(

|^
σν

∆ν
O

�
)

, ÙÌÝ�±�ÄÅ�ÌÝ�'[.

å6�ªÌ©Ù�ã2.

éuHERMESî�4zíNq, ��q¿5\

?u|1〉, |4〉����f�, ���fØ���4z�

q; �5\ |2〉, |3〉����f��K�4zq. ��

fØ�üU? |a〉, |b〉���HERAå6-u��Å

�ªÇ÷ve�^��:

νn =
|Ea−Eb|

2π~
= νab (n = 1,2, · · ·), (5)

Ò ¬ Ú u � f Ø � � � ò 4 z: = U ? m � �

[. 3�U��[¥, UUC�fØ4z����

|2〉⇔ |4〉 (·¶�σ24 �[), |1〉⇔ |2〉 (·¶�π12 �[)

9 |3〉⇔ |4〉 (·¶�π34 �[)��m��[. Ù¥σ24

�[QUC�fØ�g^��, Ó�qUCØ	>f

�g^��; π12 9π34 �[=UC�fØ�g^��.

HERMES¢�^�e, ���: ��	^|^aA

rÝ�©ÙnØO��Xã3¤«.

ã 2 HERA å6¥ü�>fåì�>6�©Ù

(a); |^Fp�C�ò��=��ª���åì

��Å©Ùã (b)

ã 3 HERAå6�UÚu�HERMESî�4z

�q��: ��	^|�Cz (nØO��)

éuπ12 Úπ34 ��, ã¥ó�:NC(�297mT), �

�:�m�±�ß«©; éuσ24 , du����:m

å�0.37mT, :�:�m3ã¥Ã{«©.

�	^|^aArÝ��297mT(ó�:)�, d

uπ12 Úπ34 ��:�m�må'��, �Nó�>6

�±ò	^|k���3��ü��:�m, ;��

��u). �éuσ24 ��, du����:må�

0.37mT, �(�k�/ò	^|^aArÝ��3ü

��:�m, 7Lä�ü�^�:

1) ² ( � � σ24 � � � : ¤ é A � 	 ^ | |

r(��: �);

2) 	 ^ | � ­ ½ Ý � p, C z � A � � u

0.37mT.
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3 σ24 ��ÿþ9;�

HERMESî�4zq�	^|dü�\k545A

���Jø. 3�CÌ��?, SCkü�9Ï��.

(��ã4.

ã 4 HERMESî�4zq>^c�Ì��9?���

éuT>^c, ÿþuyÙ^aArÝ��m�

m�O\
Åìeü. ÄÙ�Ï�: T>^c�c�

9Ù|e3Ì��\1>6�, Ù§Ý35—7���

S¬Åìþ, (¦+Ì��¥�, �ke%Y6Ï, c

��§Ý�,�d¿§þ,�70◦C�m). Éc^Ô

�¥�f9$Ä�K�, 3Ì>6ð½��¹e, ü

^43ØÓ§Ýe¤UJø�^|�^aArÝ%Ø

Ó. ����­½�^|, �ó�¥SC
�@d9

Ï��Ú^aArÝÿþXÚ|¤��gÄK�"^

|­½XÚ.

¼�êâ�, TXÚ|^�C4zíNqq¿?

�&Þ, ëYiÿ^|�^aArÝ. �âÿþÑ�

|rê�, N!9Ï��¥�>6�, å�­½^|

��^. 9Ï��¥>6N!���−10—10A, >

6���d12 êi�ê=�ì°Ä, ��°Ý�

10/1024A. |^TXÚ, �±ò^|­½3:

±0.004(Stat.)±0.048(Syst.)mT

��S
[6]

.

�;�4zq��ò4z, 7L��σ24 �� 

�, |^T^|­½XÚ, ò^|�rÝ­½3��

ü��:�m.

�ó�|^T^|­½XÚ, ÏL×£^|¼�

σ24 �� �:

1) �½>^cÌ��¥�>6�êâ¼���

ê�.

2) 3ó�:NC, ×£^|�Ó�|^BRPÿ

þq�4zÝ.

Ï4zq���ò4zÌÝ�HERAå6¤�

''X, �3HERAå6�r, Ï~�u25mA�?

1ö�. ×£L§¥, d���^SUC^|���

8I�. K�"^|gÄ­½XÚ¬�â^|�8I

�Ú¢Sÿþ���, N!9Ï��¥�Ö�>6,

3��°Ý��S (±0.005mT)�±^aArÝ�8

I���.

ã5�Ñ×£(J. dum©×£�HERAå

6�r, �X×£�?1, ü���å6d�Ð�

32.5mA(éA×£å©:341.2mT)�êP~�×£

(å��24.5mA(éA×£(å:340.2mT), �q�

4zÝ3Øu)²w���ÏÉ5gå6�K��

5�f
ÅìUõ (ã5¥����q�4zÝdm

��Åì,p). Tãw«å6Úu���ò4zÌ

Ý�C3%. ü��:¤éA�ÿþ �?�^aA

rÝ����0.45mT. dl�ÿþêâ: Ì��\1

545A>6�, ¥mq¿?^|ê��297mT, i� 

��340mT, �í�Ñü��:?¤éA�¢S^a

ArÝ���∼0.39mT, nØO�� (0.37mT)��

�Î.

ã 5 HERAå6�3�HERMESî�4z�q

�4zÝ�	\^|�Cz

^aArÝ��Cq¿?ê�, 4zÝ�BRPÿþ(

J. ^|×£dr�f. ÙmHERAå6d32.5mA

�êP~�24.5mA.

3T4z�q�$1¥, |^×£(J, ò	^

|�^aArÝ��3ü��:�m. ¦�U;�


���u).

�ó��HERMES4zq��Z$1G¹Jø


kå�Eâ�æ.
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4 (Ø

�©«Ñ�ÏL×£ÿþ9ÏLÄ�­½^|~

�å6Úu�4zq��ò4��{, �^uaq¢

�¥, ±Jøp�þ¢�êâ.
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Research on Depolarization of Transversely Polarized Gas

Target Induced by High Energy e-Beam *

WANG Si-Guang1 ZHOU Shu-Hua2 YE Yun-Xiu3 YE Zhen-Yu3 MAO Ya-Jun1;1)

M. Bouwhuis4 Y. Holler5 P. Lenisa6 D. Reggiani7 H. Marukyan8 P. Tait7

1 (School of Physics, Peking University, Beijing 100871, China)

2 (China Institute of Atomic Energy, Beijing 102413, China)

3 (University of Science and Technology of China, Hefei 230026, China)

4 (Department of Physics, University of Illinois, Urbana, Illinois 61801, USA)

5 (Desy, Deutsches Elektronen-Synchrotron, 22603 Hamburg, Germany)

6 (Istituto Nazionale di Fisica Nucleare,

Sezione di Ferrara and Dipartimento di Fisica, Università di Ferrara, 44100 Ferrara, Italy)
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Abstract High frequency electromagnetic fields induced by high-energy e-beam can cause resonance depolarization

of the HERMES transversely polarized gas target. This paper presents the research results on the mechanism of

depolarization and the position where resonance σ24 takes place. About 3% depolarization has been saved after avoiding

such resonance by fixing the magnet field far from resonance position according to the measured results.

Key words resonance, polarized gas target, polarization

Received 5 December 2005, Revised 6 February 2006

* Supported by National Science Foundation of China (10375002), the Key Grant Project of Chinese Ministry of Education

(305001) and Specialized Research Fund for the Doctoral Program of Higher Education

1) E-mail:maoyj@hep.pku.edu.cn


