
����� ���	��
���
�� 
���
���������
�����
�
��! "�#
�� $ �&%'���(


)+*-,/.1032546,87:96;=<+>?<A@B7:2�C54D*EC
F�*HG-.=I1J�.=>�K=L5M�NAOPO+Q

R SPT8UWV5X�Y�Z:[�U]\^X_T

`+acbedgfihkj�jldgmHnHoqpsr3t'fAu/vqtwdxuzyct�{1h|{}dga�uc~�~�aqmH{�d&d�fit8h|{}dgt�bguc~^dgh|ac{ijeac��dgfit8{it�mHdgblh|{iacj
r�hkdgf:�'uc�q{it^d�uc{in:jla8r�t&fAu/vqt�j�hk��mi��u�dgt�n�{it�mHd�b�aq{Hj��ct�{it�bguzd�t�n�ucb�aqmH{in�dgfit��'uc�z�
{it�d��

� ��V�X�[3���]�!UP�'���

`+acb�����h|�k�|h|ac{�t�vqt�{}dgj�pWr�t�fAu/vqtwac�Hdxuchk{it�n��c�q�}�c��t�vct�{}dgj�dgfiuzde�qt�{it�b�uzdgt��Aucbld�h|~��|t�j
h|{ijlh|nit'ac��dgfit jl~�hk{�d�h|�k��uzd�aqb���¡¢�q�£�k�	¤¥ac�(d�fit�jlt:ucb�t �kt��Hd�aq{ij�uc{in¦fAucnHb�aq{ij�p§uz{in¨u
�q�§�q¤©fAu/vqt�aq{i�ªo fAucnHb�aq{«�

¬(fit�{�mi���Pt�b&ac�3�Aucbld�h|~��|t�j��ct�{it�bguzd�t�n­uzb�t:�?�}�c�c®q®H�¯¬(fitwd°o£�Pt�ac���Auzbldghk~��kt�j&ucblt
t��|t�~�d�b�aq{ij�p��iblacdgaq{Hj'uz{in±�ifHacdgaq{Hj�²³dgfit�j�t�ucb�t�nimit:dga´t�{it�b��co¦d�fib�t�j�fiac�|nµuz{in¶jla
r3t�r�hk�|�W{iazd�~�aq{ij�hknit�b�dgfHt��·h|{�dgfit�jld�minHoH¸^�s¹ºt�fAu/vqt8�c»£�½¼�¤¾az�¿�iblacdgaq{Hj�p½»q�H�½®}¤¢ac�
t��|t�~�d�b�aq{ij�uc{Hn�d�fit&b�t�jÀdÁucb�t&�ifiazdgaq{ij��

Â SPT:\#U]\�Ã�Ä¦ÅÆ��VÇU]�3È

É°{¶dgfHh|jwj�t�~�d�h|aq{«p�r3t�fAu/vqt�uc{Auz�ko=Ê�t�n¶dgfHt��Hb�a=nimi~�d�h|aq{¨�Paqj�hªdghkaq{¦ac��d�fit:{it�m£dgb�ac{ij
r�fih|~xfË�qt�{Ht�bgu�dgt��AucbÀdghk~��|t�j�dgfiuzd:t�{}dgt�b:h|{µdgfHt�j�~�hk{}dgh|�k��uzd�aqb��¯¬(fit��qbguc�Hfih|~�j �Et��|a?r
b�t��Hb�t�jlt�{}dgj&dgfHt�h|{ihªdgh|uc�«vqt�bldgt#ÌÍac��d�fitw{it�m£dgb�ac{ije�ÎaqbÁd�fitwnihªÏ-t�b�t�{}d&u	ÌHhkj�ac��d�fit�nit#�
dgt�~^dgaqb��½É°{B�qt�{it�bguc�6pir3t�~/uz{Bj�t�t_d�fAuzdÁuc�|��aqjÀd�uc�|�-d�fit�{it�mHd�b�aq{Hj�ucblt_~�b�t�uzdgt�nBh|{:dgfHt
��uc�c{it�d��

�



htemp
Entries  20978
Mean    -2936
RMS      6078

X-axis(mm)
-20000 -15000 -10000 -5000 0 5000 10000

n
u

m
b

er
 o

f 
p

ar
ti

cl
es

0

200

400

600

800

1000

1200

1400

1600

1800

htemp
Entries  20978
Mean    -2936
RMS      6078

InitVtx[0] {nparticles!=0} htemp
Entries  20978
Mean    60.47
RMS      5760

Y-axis(mm)
-20000 -15000 -10000 -5000 0 5000 10000 15000 20000

n
u

m
b

er
 o

f 
p

ar
ti

cl
es

0

200

400

600

800

1000

1200

1400

htemp
Entries  20978
Mean    60.47
RMS      5760

InitVtx[1] {nparticles!=0} htemp
Entries  20978
Mean   -711.1
RMS      5715

Z-axis (mm)
-20000 -15000 -10000 -5000 0 5000 10000 15000 20000

n
u

m
b

er
 o

f 
p

ar
ti

cl
es

0

100

200

300

400

500

600

700

800

900

htemp
Entries  20978
Mean   -711.1
RMS      5715

InitVtx[2] {nparticles!=0}

É°{ihkd�h�uc�Pvqt�bldgt#Ì�ac�Çdgfit&{it�mHdgblaq{ij(dgfAu�dÁ�ct�{it�bguzd�t��iucbld�h|~��kt�j�hk{ij�hknit�ac�Çdgfit
� ~�hk{}dgh|�k��uzd�aqb��¯É°{'d�fit&�|t^�³d��i�|acd�p¯r�t�~/uz{�aq�Hj�t�bÀvqt�dgfit&j�ach|�-�cb�aqmi{HnBuzd&�/�8�¢uc{in:dgfit

r3uc�|�kj(ac�5d�fit&��uz�q{it�d��

� ��V�X�Y:Z:[�U]\^X�T Å���V5U]�3È

¬(fit8�ib�a=nimi~^dgh|ac{Ívct�bÀdgt^Ì´hkj�dgfHt��Paqjlhkdghkaq{Br�fit�b�t8dgfitw�iucbld�h|~��ktcp-d�fAuzd�r�hk�|��t�{}dgt�b&hk{
dgfit�j�~�hk{}dgh|�k��uzd�aqb�p�h|j�~�blt/uzd�t�n«�¯É°{µdgfHtB�qb�uc�ifihk~�j��Et��|a?r&p�r3t�j�t�tBdgfAu�d�uc�k�(�Aucbld�h|~��|t�j
fAu/vqt dgfHt�h|b&vqt�bld�t^Ì£t�j8h|{Hj�h|nHt'dgfHt�j�~�h|{}dghk�|�|uzdgaqb�²Îb�t��'t����Et�b_d�fAuzd�d�fit nihk�'t�{ij�hkaqj�ac�
dgfit&j�~�h|{}dghk�|�|uzdgaqb3ucb�t�Ì��e¼q��p¯o��e¼q� uz{in:Ê���»H�§���z��¸^�

gvtxprX
Entries  28451
Mean   -218.8
RMS      1536

X-axis(mm)
-2000 -1000 0 1000 2000 3000

n
u

m
b

er
 o

f 
p

ar
ti

cl
es

0

20

40

60

80

100

120

140

160

180

200

220

gvtxprX
Entries  28451
Mean   -218.8
RMS      1536

Generation Vertex(Proton) gvtxprY
Entries  28451
Mean    6.657
RMS      1549

Y-axis(mm)
-4000 -3000 -2000 -1000 0 1000 2000 3000 4000

n
u

m
b

er
 o

f 
p

ar
ti

cl
es

0

20

40

60

80

100

120

140

160

180

gvtxprY
Entries  28451
Mean    6.657
RMS      1549

Generation Vertex(Proton)
gvtxprZ

Entries  28451
Mean   -1.936
RMS      2146

Z-axis(mm)
-4000 -3000 -2000 -1000 0 1000 2000 3000 4000

n
u

m
b

er
 o

f 
p

ar
ti

cl
es

0

10

20

30

40

50

60
gvtxprZ

Entries  28451
Mean   -1.936
RMS      2146

Generation Vertex(Proton)

gvtxeX
Entries  74777
Mean   -94.94
RMS      1384

X-axis (mm)
-3000 -2000 -1000 0 1000 2000 3000

n
u

m
b

er
 o

f 
p

ar
ti

cl
es

0

10

20

30

40

50

60

gvtxeX
Entries  74777
Mean   -94.94
RMS      1384

Generation Vertex (electron)
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Generation Vertex (electron)
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Generation Vertex (electron)
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Red: Proton

Orange: Electron

Grey: Photon
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