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~fGHSfk@Î¼eɐq~{Hi�¶ªȓƍňLɮļ

ɆǇeF~Sf�ǰěX~A�¶�µ�µ¶ƍňjšŜk@

ĿŁȓɷļjȒɥfǯĬeƺt~AǯĬLšQ�l@ƷɌ

ǤŋɥjĿŁȓɷļexƍňšŜkĵMOh~ASjfM@

ēWɷļɆǇjɓ�¶¥�¶ƏÃ�¶ªȓjšŜkĉȉi

ɷļjȒɥiƷÛX~jeƞOhadVtHAłɥǤik@

ɓ�¶¥�¶ƍňjǶîļLĿŁª��µƾȚƝƍňjĬ

Ē@F~ʆ��³�¸ɷļi{~�¶�µ�µ¶ƍňšŜ

�480fɓ�¶¥�¶ƏÃjƍňšŜ ���jƷkǯĬšŜ_Q

eƺt}@�

Psyn/PIC = 9x102(B / 0.1 mG)2 ������ʑ��

fh~AVKV@SSteĵMhƷ�ǰXɇƓƙƵʅkh

GAŪad@šǯĬfɷļɆǇjɓ�¶¥�¶ƏÃ�¶ª

ȓƍňkĉȉikÀǽVhGjeF~At^@ȟGɇƓƙ

ƵʅjĘĠj�¸���ńŜǵŜekɷļjúāƍňk¹

ȞikƞGA�

� fS�e@�¶�µ�µ¶ % ȓ£�±­¶�jĶǜɺ»

ejĢơəā�ǆłX~SfLeM~AƐřjɪɯ�FQ

dēWɡö�ȲǆX~f@ɇƓƙƵʅjȜŠiÓad£�

±­¶�jÕȗxĲæiǴāVdG~jeF~ASjSf

K|ȨƊƾɕŜ �4�Ȱǹx~SfLeM@šGȨƊƾiŇ

X~ȨƊƾƆȑƦÐ�

kTd = (3/16)mnus
2 ����ʒ��

�ǟGdȨƊƾ¼ǀjǅŜ�ƇłeM~ASSe@�k©³

�ª¶łƐ@�0k��¶jɄɥeF~A �$��� fGHɇƓ

ƙƵʅiŇVdS��ȥHf kTd ~ 42 keV fh~A¹Ɣe@

S�fkǘǽi@đȱî¡³ª¸ɍȓj��¥±¸ŗK|

ŃɰjȨƊƾ¼ǀjǅŜ�ƹw~SfLeM@kTd ~ 2 keV
ǵŜeF~AȾƑ&�'ek@SjŒkȨƊƾj��³�¸L

ĿŁȓÿɕiÚ��^^wi¼ǀ¥±�ªjǅŜL¼La

^^wfȳɣV@ĿŁȓjƿïĀǚLƫǿiʆGfȎȾÌ

Q^AVKV@SjȿȾek@ȨƊƾL¹Ʈh»ǀĻɄÁ

�ǜŇǳiȜŠX~SfLƞiÏłU�dG~AŃɰjɹ

¹ƮhĻɄÁ�ÒƋX~ȨƊƾekƾɺkz|N@rsX

qdjɡöiJGdhhwȨƊƾfh~Sf�ȘŷX~f@

�ʒ�ŞkɟǟeMhG^wi»ɐjȎȾkȯ~đțűLF

~&�'A�

�

�������35/	��"#3�9�
2 �

�

SSekÂi�¶ªȓ�§��³jǆłȎƨf\SK|ū

|�~ǰěibGdǛǗ�tfw~Aȸȋh�¶ªȓ�§

��³�xfiV^ȿȾLđțiha^jk@����!�!�y

����� ȁjĦ»��´¶�£Ƣɞɧ��

� řɽǷéɩĺ�y

£�³«ȧƙ��

� řŻ`»R�j�¸�LīėU�~{H

ihadK|eF~AÎ¼ekŚbKjÍȩǤhɇƓƙƵ

ʅibGdȲǆȎƨf\��xfiV^ȿȾ�ȌÊX~A�

�


������(4���

� tYkřʈ �

 řǵŜjɇƓƙƵʅeF~ �(4�� j�¶

ªȓ�§��³�ġʎiǰX&�'A
����*# Î¼i:
Őİi

ǕŭǤh����£jìäLF~SfK|ɮļɆǇj�¶

ªȓeF~SfLǰěU�@£±���jȐŇåK|ɮļ

ĿŁȓjȒ��³�¸kɇƓƙǒǢj��³�¸jƐʉǵ

ŜeF~fƇłU�~A�(4�� kðĶeƠxƘ~G�¶�µ

�µ¶ɷƾƍňǇj¹beF}@U|i@�¶�µ�µ¶ %

ȓjƛɪıāxǰXSfK|@įŗU�^ǯĬjxfeȅ

ļÿɕLɆSadJ}@ɮļjƠʆùɝ��³�¸�/(7 x

.0** ��³�¸iŌOfƣŨU�dG^AfS�L@�¶

ªȓ�§��³k ��"*# Î»i����£jìä�xb^



Department of Physics and Mathematics, Aoyama Gakuin University� � � � � � � � � � �    � � � �  

w@ɮļj �/(7k �
�"*# ǵŜeF~fƇłU�~At_ř

ʈLȟO@.0** ��³�¸iùɝX~jikxHŋVƛɪ

LKK~jKxV�hGAxVOk@.0** ��³�¸te

ÿɕU�^ĿŁȓɮļ^`kȨƊƾÌɎK|XeiɒRõ

V^ũeF~fGHđțűxF~&�'A�

� �


����� %�����
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����

� řʈ �


 řǵŜjɇƓƙƵʅ  %�����
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��� k % ȓy

�¶ªȓjȸȋȲǆLɗ�eG~ƐŋhGĶ×j¹beF

~ASjɇƓƙƵʅj�¶ªȓjɆǇkɨ|OȿȾjǤe

Fa^L@£�³«ȧƙL ���

��*# ŕĩeνFν∝ ν0.5 fG

HÅųĲj�§��³�īėV^SfeU|iǃƻfX~

Sfiha^&�
'AīėU�^�¶ªȓ�§��³k ����

��
 �xbɷļjɓ�¶¥�¶ƏÃi{~xjiɎKa^

jeF~AxVƥŢi�¶ªȓLɷļjɓ�¶¥�¶ƏÃ

ɆǇ_fX~f@ǆłU�^ �480	����Ʒf���ŞK| ����10 
µG ǵŜfGHSfih~A¹Ɣe@SjɇƓƙƵʅK|x

�¶�µ�µ¶ X ȓjȋG£�±­¶�yƛɪıāLȲǆ

U�dJ}@B > 0.1 mG Î»jǯĬšŜLǰěU�~[5]A 
� SjǪǩ�ȳƺX~¹bjƔƽkɹ¹ƮhĻɄÁ�ÒƋ

X~ȨƊƾ�ȘI~SfeF~[11]AŃɰ@SjɇƓƙƵʅ

kĳOjöļɶ(ʆńŜĭ)iĠt�dG~AŃk@(4)Şj

�§��³kĿŁȓɮļifadȨǼjƯǤfh~��L

¹ƮöŔVdG~fMijuƴVGjeF~Aöļɶj{

HiÁŮiɎcOib�dńŜLįÿX~{HhƯǤjĬ

ĒkÆŲLSfh~A��³�¸jʆGĿŁȓɮļrgö

ļɶjòɡteÞïX~SfLeM~^w@ŃĀǤi�¸

���ńŜLĵMOh}@ȎƨfVd£�³«ȧƙeȲǆ

U�^�¶ªȓ�§��³kɮļɆǇj:
 Őİ�¶ªȓ

eȻƘđțfh~AU|iɹ¹ƮĻɄÁ�ÒƋX~ȨƊƾ

ek  -),5/8*3;�*4,.16 ½ŀłi{}ǯĬxįŗU�~^

w@�¶�µ�µ¶ % ȓjȲǆȎƨxēƛiȻƘeM~A�

� VKV@�¶ªȓ�§��³k �(4�� fēƮi �
�"*# Ì

Ɏe����£�xb^w@�¶ªȓLɮļɆǇ_fX~

f@SjɇƓƙƵʅix .0** ��³�¸jƩļĿŁȓLĽ

ĥVhGSfih~AU|i@ǯĬL 
�����/� fšGĬĒ@

�¶�µ�µ¶ƍňšŜK|ĿŁȓɷļjȒɥ�Ȱǹx~

f@ĿŁȓɮļj �
 ºöj � Î¼ǵŜfɹŖiŋhOha

dVtG@Ħǜiɬ}ƿPĿŁȓɷļj£±����ȻƘ

eMhOhadVtHAĿŁȓɮļjĽĥjȶƀ�ū^f

^�iĿŁȓɷļjĽĥjȶƀ�ĹadVtHjkǥșh

xjeF~&
'A�
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������
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� řʈʌºřǵŜjȭƐjɇƓƙƵʅj�¶ªȓ�§��

³xȸȋiȲǆU�dG~A\�|jH`@�����
 y $��

fGa^Ķ×ek 
����*# Î¼i:
ŐİǕơj����£

�xb^w@�¶ªȓƍňkɮļɆǇeF~SfLǮłǤ

eF~&��'AfS�L@S�|jɇƓƙƵʅj�¶ªȓ�

§��³K|x@ɮļjƠʆùɝ��³�¸L .0** iŌG

dG~fGHȶƀkū|�dGhGAt^@�¶ªȓLɮ

ļɆǇ_fGH_Qek@S�|jɇƓƙƵʅeɮļLÿ

ɕU�dG~fkȴIhGSfiƿŴV^GAh[h|l@

S�|jɇƓƙƵʅkʆńŜjöļɶfȨǼVdJ}@ɇ

ƓƙƵʅȨƊƾLùɝX~üK|ƙɪǻɪiǉadG^Ŀ

ŁȓɮļLȨƊƾi{adƅMɲw|�@ńŜjʆGƯǤ

iȨǼVd�¶ªȓ�ƍňV^fVdx�¶ªȓšŜ�Ȼ

ƘđțhjeF~&�
'A�

�
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����&
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CȟGɇƓƙƵʅL.0**��³�¸teƩļ�ÿɕVdɦ

ƼĿŁȓjɆǇihadG~DfGH¢±��¬k@ƠɎ

jȣVGȲǆǤɗōixKK�|Y@t_ƪȶU�dGh

GfGHjLǛǗeF~A\jÂhǝǠk@ȨƊƾejĿ

ŁȓÿɕpjƿïĀǚL½ƘhSf@ÿɕ·ƍňǛĬiJ

Q~ǯĬjåL½ƘǮeF~^wiɷļjȒɥLłt|Y@

ɷļɆǇj�¶ªȓŸöjöɴL½ĆöhSfi{~AɎ

GŉƧ@Ʋ¿ÍjģɰĦ»��´¶�£ƢɞɧȲǆȵǡ �"�
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