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×já^ì)Ú�àUàE×já^ÝlÖhÚ	Ü�ØAãzÛ�åhß�Ú\Û�álÚ�ß�ã;âhÛh×xØAè�Ü�Ølã;Ýlãjâhá Ê Õ)ã;âÂÝlØAÞUíhåÅÝlÞªã;âhá�êÔØlãjäæÝlÖhÚ	ä¥ã;ØAÚ'Û�Þ.,?åhálÞUãjâ
áAß�×xÝ_ÝlÚ�ØlÚ\ÛºÜ�ØAãxÝlãjâhá�ëc×xØAÚô×;àUä¥ãjá_Ý�álã;àªÚ�àªè ß�ãjØlØAÚ�àp×%ÝAÚ�Ûºì�ÞUÝlÖ ÝAÖ�ÚôÝlØ�×xâhálÜ¾ãjØ_Ý�ãxê�álÚ�ß�ã;âhÛ�×;Ølè
Ü�ØAãxÝAã;âhá.×xâ¾Û�ÝAÖ�Ú	×;áAá_ãÅß�Þª×xÝlÚ�Û�ÛÅÚ�ÜÅÝAÖ�ÛÅÚ�ÜLÚ�âhÛ�Ú�âhß�Ú�ã;êEÝAÖ�Ú("hå�Ú�âhß�Ú'ì.Ú�ÞªÙ;ÖÂÝlÚ\Û�ß�ãÂá_Þªâ�Ú �%×xàªå�Ú;ë
ß�ê Ê 1 É O�6 Ê=ç Ö�Ú)í�Þ��eÜh×;Ø_ÝAÞÀÝAÞUãjâ�ä¥ãzÛ�Ú�àeë\ì�ÞUÝlÖ�ØlÚ�ÝA×xÞªâ�Ú\Û'Ú�â�Ú�ØlÙjè�á_ÝlØ�×xÙ;ÙjàUÞªâ�Ù.ÝlÚ�Ølä�ë%ß�ãjå�àpÛ�ÝlÖ�Ú�â	í¾Ú
×(ß�ã;ä¥Ü�àªÞªä4Ú�âÂÝ.ÝAã(ã;ÝlÖ�Ú�Ø^Üh×xØlÝlÞpß�àªÚYÝAØA×;âhá_ÜLã;ØlÝ^ä4ãÅÛÅÚ�àªá)ÝAã(ÞpÛÅÚ�âÂÝAÞÀêÔè�ÝAÖ�Ú;ëÅä¥ãjØlÚ�ÞªálãxÝAØlãjÜ�Þªß�×xàªàUè
áAß�×xÝ_ÝlÚ�ØlÚ\Û�ÙjÚ�â�Ú�ØA×xÝlÚ�Û�ë�á_Ú\ß�ã;â¾Û�×xØAè�Ü�ØAãxÝlãjâhá.ÞUâ�ÝAÖ�Ú�Ø�×xÜLÚ�åÅÝAÞªß'ÖhÞUÙjÖ�Ú�â�Ú�ØAÙ;è�ÜhØlã;Ýlã;â�íLÚ�×xä�á Ê

0

1

2

4

5

3

D(z)/D (0), T Φ (z)/Φ (0)T

70, 202 M eV /u H
Shield- HIT

+ 

 

D   T

D   1H

Φ  ,Φ
1H 1H ,p

Φ      1H Sec

D   T

0 15 20 255 10  z/gcm -2

Φ   +Φ
1H ,p 1H ,Sec p

FFÞªÙ ÊóÉ 7 &cò � k j � &Yò�ç d lôÕ á_Þªä�å�àp×%ÝAÞUãjâñãxê.ÝlÖ�Ú�ÝAãxÝ�×xàO×;íhá_ãjØlíLÚ�ÛîÛÅãÂá_Ú � ! ëEêÔåhàUÚ�âhß�Ú � ë
Ü�àp×xâhÚ�Ø�êÔå�àªÚ�â¾ß�Ú ��� ãxê?ÝAÖ�ÚYÜ�ØAÞUä�×;Ølè�×;âhÛ�álÚ�ß�ãjâhÛ�×;Ølè	ÜhØlã;Ýlã;â¾á8Ù;Ú�âhÚ�Ø�×%ÝlÚ\Û4ÞUâ�×�ÝAÖ�Ú�Ø�×xÜLÚ�åÅÝAÞªß354B35� ��� ��� � c ÞUãjâ íLÚ�×;ä Þªâ ì^×%ÝAÚ�Ø Ê ç Ö�Ú�ß�å�Ø��jÚ�á¥×xØAÚ�â�ã;ØAä�×xàªÞ-@�Ú�ÛïÝlãîÝlÖ�Ú�ØAÚ�álÜ¾Ú\ßSÝAÞ��jÚ
�%×xàªå�Ú\á^ãxêEÝAÖ�Ú	ÛÅÞ-,LÚ�ØlÚ�âÂÝ�ÝlØ�×xâhálÜ¾ãjØ_Ý�Üh×;ØA×;ä¥Ú�ÝlÚ�ØAá^×xÝ.ÝAÖ�Ú�Ü�Öh×;âÂÝlã;ä á_å�Ølê�×;ß�Ú;ë�@ u 4 Ê



� 9 ���������
	����	��������������
�������������
	��������������

0 10 20 30 40

10
-3

10
-2

10
-1

1

 z/gcm -2

D(z)/D (0), T Φ (z)/Φ (0)T

 70  M eV /u H
Shield- HIT

+ 

 

D   T

Φ ,
1HΦ      1H Sec, p

Φ      1H Sec

Φ      1H Sec, p

FFÞªÙ Ê 3 � ß�àªãjálÚ.å�Ü(ã;êhÝAÖ�Ú.ÝlãxÝ�×xà�×;íhá_ãjØlíLÚ�Û(ÛÅãjálÚ � ! ë="¾å�Ú�âhß�Ú � ëxÜ�àp×xâh×;Ø "¾å�Ú�âhß�Ú ��� ãxê¾ÝlÖ�Ú
Ü�ØAÞªä¥×;Ølè�×;âhÛ�álÚ�ß�ã;âhÛh×xØAè4ÜhØlã;Ýlã;â¾á)ÙjÚ�â�Ú�ØA×xÝlÚ\Û�ÞUâ�×�ÝlÖ�Ú�ØA×;Ü¾Ú�åÅÝlÞpßDM=49� ��� ��� � c Þªã;â�í¾Ú\×xä
Þªâ	ì^×%ÝlÚ�ØEåhálÞªâ�Ù 7 &cò � k j � &Yò�ç d lôÕîálÞUä(å�àp×%ÝlÞªã;â¾á ÊEç ÖhÚ)ß�åhØ��jÚ�á�Ö¾×��;Ú�íLÚ�Ú�â(â�ã;ØAä�×xàªÞ-@�Ú�Û�ÝAã
ÝAÖ�Ú�ØAÚ�álÜLÚ�ßSÝAÞ��jÚ]�%×xàªå�Ú\á)ã;ê�ÝlÖhÚ�ÛÅÞ-,?Ú�ØAÚ�âÂÝ)ÝAØA×;âhálÜ¾ãjØ_Ý.Üh×xØ�×xä¥Ú�ÝAÚ�Ø�áO×xÝ)ÝAÖ�Ú'Ü�Öh×xâÂÝAã;ä á_åhØ_ê�×jß�Ú;ë@ u 4 Ê

 ��$
��� ����
 � �G% 
 ��� � ��: Ú	×;ØlÚ'Ù;Ø�×%ÝAÚ�êÔå�à?ÝAã � ã;å�Õ)Ö�Ú�âhÙ0<�åhâ�êÔãjØY×xàªà�ÛÅÞpálß�åhálálÞªã;âhá�×;âhÛ�ÖhÞªá
ÞªâX�6×;àUå¾×xí�àªÚ�ß�ã;ä¥ä¥Ú�âÂÝ�á Ê

� &)* &�Î	&�ÌEÒ4& -
¬ ( ¯ 5 �����S�¦��§ I%3 5O3 @ B ��}_�6� 243 7;3 @ ���6� > �S�S���e���S� J.3 C�36o�ZSk%WXN@.hV�`>/ Z.o�NlWU[\Z_P=d�ZS` .hZS].])R�)2)eRªZSk%RÀk�m��Q/ NQTln
Wp`�ZSk��=NQVS] ) @ �Â¿ ��3�7 �Q|6��}��S}��\���\�O{ 3AB �S�����ª}����^�U}��6�b¤ 3 {�|6}��=��}L��� Æ �S��~6���e}��e�Â��� C ���6�¦�A�����S��{E|\}_�e��~�� @
~6~ 3 818 °A� 8   ( @ B }��e�����ÂÁ 7 ~6�����6�S}����p£¾}��e�¦��� @ S¡S¡S¡ 3

¬ A¯ 5 �e���6�_���6}�| @ 243 @ 7 �S~6���Q��§���� @ 5)3	�Dk�
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¬ �A¯ 5 �e���6�_���6}�| @ 243 @�� [\N�
zZ����SNl`bn�Q/ VSkxT����	<�Nl`�VSWXZS`)V�)OVSk�� )QaS]#<xWXZSWpRªT�fhRU])RUWLRUk��Fk%R�)QZ�Wª`�Z><xRUT)o�NQPSRªV @
2 �A��| 3 Æ �S��~6�\� 3%2 ���6}��������6� @ �S c�pS¡S¡S�¤�~6~ (1(1( °A� (1( ��� 3

¬ 8 ¯ @ � <\Z1)QWXN_`bRªZS`bR�N_`b`�ZS`)N�)QWªRU].V�WpN�)hdbZS`)WU[\N�
zZ����SNl`bn�Q/ VSkxT��cVSkxP�
zN_`b].R�<�NlkxT_R�/0,�NQVS] N �lg\V�WªRªZSk�) @
2 �A��|6}��Y�A�e���_��� 2 ���6}����F���\� 2 }b�e|\���6�E��� 5 ~6~6����}�� 7 ����}_�\�_} @ ( ¡\�ªS¡S¡S¡�¤ @ ~\~ 3 ®!��®#"\® � °

¬  A¯ @ *;Wp`�NQVS] / RÀkxN�P�R $EgL)QRªZSk(]^NlWÀ[6Z_P1)DdbZS`.WU[\N�
zN_`b].RDVSkxP%
zZ����SNl`bn�Q/ V�kxT&�'�(�_g6VSWpRUZ�k�) @ {Å�e���6�e~x�S���
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¬ ®l¯ B }���§���� @ 9 ���\� B }_��§���� @ J.3 @ MONQT_R�)QR.-�N)`�Z1/ NcZ�dO].VSWU[\Nl]^VSWpRUTQV1/�]^N_WU[\ZlP1).RÀk(NQVS`>/ a�TQVSkxTQNl`.P�RUVlm�kxZ1)QWpRUT�)&/
Z><xWpRU])R10_NQP2EV�P�Nln�,eV1)bNQP�]^VlmSkxNlWpRUT�`�NU)bZSkxVSkxTQN=) <�NQT_Wp`�Z�)QTQZ><;a @ I �S�\�e�%���h��� 2 �A��|6}��Y�A�e���_��� Æ |6}������������ @
8 ��ªS¡S¡�®S¤ @ ~6~ ( �3�S  3

¬ 6 ¯ B �Q��|\��} @ 5O36H �����e�e�S� @ I%3 @ B }���§���� @ 9)3 @ �ERªZ1/ ZQmSRªTQV1/M/ aYZ><xWpRÀ].R 0lNQPY`�V�PSRUV�WªRªZSk�WU[\Nl`�V><xa @ 5 ���e�'4F�\�_�S���S�S���_� @
8 ¡��ªS¡S¡ ( ¤E~6~'®�S A��®!� 8 3
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¬ ( ¡A¯ * �S���¦���6� @;Ç 3%BF3 @ 
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