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Ê,ã
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ñ + .�ã
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ÂÆ¾ÖÁxÂ�Ú�¾��C¿�×Ï½�ÃJÇPÃ�¾�À ���C×#Îx¿2ÂAã ½�À2Ó�Ú��ã
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 ÇPÇPÇ&ã ¿2È2ÃJÓ�ã ÁxÈ2Å�&ã
����+ � Ð ãcÊ[Ø£Õ�¾Ö¿�¿Ï¾�ÚÞÎCÓ�å ! ã øOã à À�Á���ËG¾�È2À#å � ã � Ë�ÃJÚJÚÞÎCË�Ó4¾cå Ð ã ú�ÎCÅ ¾�ì=Ê[ÚJÃwå ! ã ! ã � È�ÁxØAå øOã à Ãfîm¾�È2À#åí[ËG×�Úwã ð ÄG¿2À2È#ãGÎCÄGÕ Ð ¾�À2½AãGç5. ñ ß ���,� ñ â .�ã

�



� ��� �����&�)

0 5 10 15 20 25 30 35 40
Cu Energy (MeV)

0

50

100

150

200

250

Co
un

ts

∆Ε

w
ith

 st
op

pe
r

w
ith

ou
t s

to
pp

er

#OÃJÅcË�È�¾ � ãGûpÄG¾�È2ÅcÍé¿2ÂÆ¾Ö×�À2ÈÏÎ¥ÁCÉ%Ì(Ë�Ã�ÁxÄG¿PÇPÃJÀ2½sÎCÄGÕéÇPÃJÀ2½GÁxË�ÀMÀ2½G¾&ÊMË�¿�À�ÁxÂ�Â£¾�È?ÉbÁxÃJÚwã

�



0 20 40 60 80
Energy (MeV)

0

2

4

6

8

10

12

14

El
ec

tro
ni

c 
St

op
pi

ng
 P

ow
er

 (M
eV

.c
m

2 /m
g)

This work
ref. [18]
BT
UCA
0.53E0.83

#OÃJÅcË�È�¾ ñ ãxÌ0ÁxÓ�ÂEÎCÈ2Ã�¿�ÁxÄ¥ØÆ¾�À=Ç0¾Ö¾�Ä¥¾�ë�ÂÆ¾�È2ÃJÓ4¾�Ä�ÀÏÎCÚ�¾�Ú�¾Ö×�À2È�ÁxÄ�Ã�×?¿2À�ÁxÂ�Â�ÃJÄ�Å�Â£Á�Ç(¾�È9ßY¿�¾Ö¾�À�¾�ë�À â ÎCÄGÕÀ2½G¾ÖÁxÈ�¾�À2Ã�×#ÎCÚÔÂ�È�¾ÖÕ�Ã�×�À2Ã�ÁxÄG¿;ÉYÈ�ÁxÓtÀ2½G¾�ç(ÃJÄEÎCÈ2Í�¼?½G¾ÖÁxÈ2ÍWßYç0¼ â ÎCÄGÕsÀ2½G¾,è[Ä�ÃJÀÏÎCÈ2ÍsÌ0ÁxÄ�Û ÁxÚJË�À2Ã�ÁxÄÊ[Â�Â�È�ÁÖë�ÃJÓ�ÎCÀ2Ã�ÁxÄêßYè+Ì0Ê â ÉbÁxÈ(Ì(Ë�ÃJÄ�Ê[ËAãcÊMÚ�¿ÏÁ;¿�½GÁ#ÇPÄAåcÀ2½G¾PÓ4Á�Õ�Ã��E¾ÖÕ4ä à�à ¾�ë�Â�È�¾Ö¿�¿�Ã�ÁxÄ��GÀ2À�¾ÖÕ
À�Á�À2½G¾+¾�ë�ÂÆ¾�È2ÃJÓ4¾�Ä�ÀÏÎCÚrÕGÎCÀÏÎ�ã

�



0 10 20 30 40 50 60
Energy (MeV)

0

2

4

6

8

10

12

El
ec

tro
ni

c 
St

op
pi

ng
 P

ow
er

 (M
eV

.c
m

2 /m
g) This work

ref. [18]
NS table
SRIM code (v. 2003.26)

0 50 100 150 200
0

4

8

12

16

#OÃJÅcË�È�¾ ó ãCûÔë�ÂÆ¾�È2ÃJÓ4¾�Ä�ÀÏÎCÚq¾�Ú�¾Ö×�À2È�ÁxÄ�Ã�×P¿2À�ÁxÂ�Â�ÃJÄ�Å+Â£Á�Ç(¾�ÈÔÉbÁxÈ%Ì(Ë�ÃJÄ�Ê[Ë�×ÖÁxÓ�ÂEÎCÈ�¾ÖÕ¥À�Á;¿Ï¾�Ó�Ã�¾�Ó¥ìÂ�ÃJÈ2Ã�×#ÎCÚÔÂ�È�¾ÖÕ�Ã�×�À2Ã�ÁxÄG¿4ßYí à ÀÏÎCØ�Ú�¾�ÎCÄGÕ à�ïMð Ð ×ÖÁ�Õ�¾ â ã ð ÄG¿�¾�À#å£ÎCÄ^¾�ë�À�¾�ÄG¿2Ã�ÁxÄsÀ�Áj½�ÃJÅc½G¾�È�ÛcÎCÚJËG¾Ö¿ÁCÉÔÀ2½G¾+Â�Ú�ÁxÀ#ã

� � (�� 1 &�)

E dE/dxexp E dE/dxexp E dE/dxexp E dE/dxexp
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ûÔë�ÂÆ¾�È2ÃJÓ4¾�Ä�ÀÏÎCÚ+ÕGÎCÀÏÎ�ÁCÉ&À�ÁxÀÏÎCÚ;¿2À�ÁxÂ�Â�ÃJÄ�Å7ÂÆÁ#Ç0¾�ÈjÁCÉ�Ê[ËÒÉbÁxÈ4ÄEÎCÀ2Ë�ÈÏÎCÚ&Ì(ËRÃ�ÁxÄG¿^ß Ð�� � ó ãÿþcþÎCÓ,Ë â åPÃJÄG×�ÚJËGÕ�ÃJÄ�Å�À2½G¾'¿�ÁxÚJÃ�ÕÜÎCÄ�ÅcÚ�¾'×ÖÁxÈ2È�¾Ö×�À2Ã�ÁxÄAã E

Ã�¿jÅcÃJÛ ¾�ÄÜÃJÄ Ð ¾wÑ"ÎCÄGÕ dE/dxexp
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