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 / ndf 2χ  9.438 / 9
Constant  7.7± 187.2 
Mean      0.03± -47.05 
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Entries  235

 / ndf 2χ  33.69 / 26

Constant  1.60± 14.57 

Mean      0.22± 17.18 

Sigma     0.246± 2.731 

measured time - theoretical time [ns]
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Entries  235

 / ndf 2χ  33.69 / 26

Constant  1.60± 14.57 

Mean      0.22± 17.18 

Sigma     0.246± 2.731 

a) no corrections Entries  235

 / ndf 2χ  20.16 / 25

Constant  1.62± 16.72 

Mean      0.19± -9.94 

Sigma     0.188± 2.573 

measured time - theoretical time [ns]
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 / ndf 2χ  20.16 / 25

Constant  1.62± 16.72 

Mean      0.19± -9.94 

Sigma     0.188± 2.573 

b) path length corrections

Entries  235

 / ndf 2χ  34.86 / 22

Constant  1.77± 17.84 

Mean      0.16± -4.34 

Sigma     0.159± 2.172 

measured time - theoretical time [ns]
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Entries  235

 / ndf 2χ  34.86 / 22

Constant  1.77± 17.84 

Mean      0.16± -4.34 

Sigma     0.159± 2.172 

c) path length & upper module corrections Entries  235

 / ndf 2χ  17.88 / 18

Constant  2.1±    22 

Mean      0.142± -4.873 

Sigma     0.14±  1.96 

measured time - theoretical time [ns]
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 / ndf 2χ  17.88 / 18

Constant  2.1±    22 

Mean      0.142± -4.873 

Sigma     0.14±  1.96 

d) all corrections

�2CFVMP:?I9,�²[O¾M¾M­b687:9¦ADCFU.9{?B9"HIKRGXPQAICXKML]KR�'=)68CXGX9 £ =RG ADK�a�9"?tCFH�HB7:K�a$L3a$CFAD7ch:C '}9"?B9"LkA�E"KM?��
?I9WEWAICXKML:H�=R;:;:GFCX9Wh�[$687:9¦HNA~=@AICXHBAICXE"=RG�9"?I?BKM?IH�=R?I9,VMCFnR9"L�[�=k^ » KJEWKM?I?B9"ETADCXKRL:Ht=R?B9�=R;Q;:GXCF9"h�[
� ^b687:9y?B9r=RG|;>=@AD7gGF9"L:V@AD7gCXH§AD=R¤R9WL�CXLkADKw=REWE"KMPQL�A"e:a$7:CXE~7�CFL:E"?B9r=RHB9"H§a$CFAI7gCXL:EW?I9"=RHICFL:V 
}[
E�^t687:9);>=@AI7�GX9"LQVRAD7q=RL:h<AD7Q9.P:;Q;}9W?5U)Koh:P:GX9¦E"KM?B?I9"ETADCFKML�CXH5=R;:;:GFCX9Wh�[ �>KM?tAD7Q9)PQ;:;}9W?
U)K²h:PQGX9.AI7:9lU�PQKML:Hw=R?B?ICFnR9J��?IKRU�AI7:9la$?IKRL:V<h:CX?B9"ETADCXKRL�e2a$7:CFE~7�7:=RH�ADK �f9gE"KR?I?I9WEWAI9"h
��KM?W[8h ^³687:9,;>=@AI73GX9WL:VRAD7|efPQ;:;}9W?�U)K²hQP:GX95=RL:hcADCXU)CXLQV¥E"KM?B?I9"ETADCFKML:Ht=@?I9,=R;:;:GFCX9"h|[8687:9
ADCFU.CFL:V3EWKM?I?B9"EWAICXKML�E"KR?I?I9WEWAIH)��KM?�AI7:9��Z=REWAwAD7:=@A¥AD7:9���¾rµ HICFVML>=RG8=@?I?ICOnM9WH.=mA.hQC '}9"?I9WLkA
ADCFU.9WH$=@A$h:C('|9W?I9"LkA�h:CXVRCFADCF�"9W?IH"[2µ��¹AD9W?³=RGXG�EWKM?I?B9"ETADCXKRL:H³=R?I95=R;:;QGXCX9WhlAD7:9{ADCFU.9�?I9"HBKMGXP²ADCXKRL
��KM?$=�ADK�a�9"?³CXH � � ¾M[ ���yL:Hr[

¾����



 / ndf 2χ  4.962 / 6
p0        0.2357± -4.312 

η
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

m
ea

su
re

d
 f

lig
h

t 
ti

m
e 

[n
s]

22

24

26

28

30

32

34

 / ndf 2χ  4.962 / -1
p0        0.2357± -4.312 

 / ndf 2χ  4.962 / -1
p0        0.2357± -4.312 

 / ndf 2χ  4.962 / 6
p0        0.2357± -4.312 

�2CFVMP:?I9 �o[F¾��o­�687Q9qEWP:?BnR9q?B9";:?B9"HI9WLkADHdAI7:9<AD7:9WKM?I9TADCXE"=RGtADCFU.9<K@� �>CFVM7kA]KR��=°;>=R?NADCFE"GX9
�f9WA�a�9"9"LqP:;:;f9"?5=RL:h�GFKºa�9"?y68CFGX9 £ =RG2U)K²hQP:GX9@[@<¶A{CXH �:AIAI9"h�ADKgAD7:9¥h:=@A~=gU)9r=RHBP:?I9Wh���KR?
9r=@E~7�ADK�a�9"?W[ 687:9�E"P²AcPQHI9"h ADK�HI9WGX9"ETA]VMK²Koh 9WnR9"LkADHc?I9 ��P:CF?I9WHq¾��y9�� CXLSAD7Q9qU)KMHBA
9"LQ9"?IVR9WADCFE.AIKºa�9"?We�=@A,GX9"=RHBA@�Q[ F �y9�� CXL�AD7:9)HI9WE"KML:h�AIK�ab9W?¥=RL:h�=Rh:h:COADCXKRL>=RGXGOj3=mA¦GF9r=RHNA
�Q[O¾��{9�� CFL�9r=RE~7�ADK�a�9"?N� �:P:CFGXh:CFL:Vw��½c6y[

AD7Q9lh>=@AD=Q[3687:9J��?B9"9l;:=R?D=RU)9WAI9"?¦=RGXGFKºa$H{AD7Q9JAD7:9WKM?I9TADCFEr=RG�E"P:?NnM9gADK �}9.HI7:CO�¹AD9"h�CFL�AD7Q9
jk��h:CF?I9WEWADCFKML�[�687:CXH�CXH'h:KMLQ9��f9"E"=RP:HI9³AD7:9$ADCFU.CFL:VyKR�}AD7:9³U.Koh:P:GF9"H'CXH'L:K@Ab9��oP:=RGXCF�"9"hwa$CFAI7
?I9WHI;f9"ETA�ADKw9"=RE~73KRAI7:9"?W[ &tL:GOjlAD7:9,��½c68H�CFL:HICFh:9{=wU.Koh:P:GF9{=R?I9{9 ��P>=@GXCX�W9"h�[�687:9"?B9W��KM?B9
AD7Q9,=A�:HIKMGFPQAD9tAICXU)9yh:C '}9"?B9"L:EW9��}9TA�ab9W9"LcA�a�KJU)Koh:P:GX9WH§Er=@Lc7>=rnR9¦=RL]K�'}HI9TAr[

�>KM?�AD7:9³h>=@AD=5HB7:K�a$LlCXL �>VMP:?B9��²[F¾��5=5HIGXCFVM7kADGOj¦HNAD?IKRL:VM9"?�E"P²AbCFH�PQHI9"h.ADK5HI9"GF9"ETAbVMKoKoh
9WnR9"LkADHW[ &yLQ98KR�}AI7:9 �>=RE~¤�AIK �>=RE~¤¦AIK�ab9W?IH�7>=RH�ADK{7>=rnR9�=mA'GX9r=@HBA$¾��{9�� =RL:h¥AD7Q9³HB9"EWKML:h
ADK�a�9"?�=@A$GX9"=RHBA��Q[ F��{9���[�µ�h:hQCFADCFKML>=RGFGFj)CFA$CFH8?I9��oPQCX?I9WhcAIK)7:=�nR9¦=mA�U)CXLQCXU�P:U �Q[O¾��{9��
CXL�9"=RE~7 AIK�ab9W? �QP:CXGFh:CXL:V3��½]6y[�687:CXHwE"P²Aw?I9"hQP:E"9WH)AI7:9�HBA~=mADCXHNADCFE"H �:PQA)=@GXHIK<VRCFnM9WH)=RL
9T·²EW9"GXGF9"LkA�=RVM?B9"9"U)9"LkA³KR��h>=@AD=)=@L:h]AI7:9"KR?BjM[

� ���8�� � " %t��  �t¡:� "&%t¡
687:9yADCFU.9y?B9"HBKMGXPQAICXKMLgK@�268CFGX9 £ =@G =RE~7:CF9WnM9Whca$COAD7gAD7:9{9WL:9"?BVRjgab9WCXVM7kAI9"h�ADK�ab9W?�U)9WAI7:Koh
ab=RHt��KMP:L:hcADK9�f9 � �tL:Hr[t687:9¥EWPQAyP:HB9"h3AIKgHI9"GF9"ETAyU�P:KMLQHt;>=RHBHICXLQVJAD7:?BKMP:VM7G�:=RE~¤]AIK
�>=RE~¤cADK�ab9W?IHyab=RH5=RL<9"L:9W?IVRj3h:9";fKMHICOADCFKML3KR�b=@AyGF9r=RHNA¥¾M[ F,�t9�� CFL<9r=RE~7�ADK�a�9"?W[�687:?I9W9
E"KR?I?I9WEWAICXKML:H�7>=Rh¦AIK#�f9§=R;:;QGXCX9Wh,AIK�AD7:9bh>=@A~=²e@AD7Q9§E"KM?B?I9WEWADCFKML,��KR?�AD7Q9bh:9W;}9WL:h:9"LQE"9$KR�>AD7Q9
;>=@AI7lGX9WL:VRAI7lKML 
feoAI7:9tEWKM?I?B9"EWAICXKML.��KM?�AI7:9�P:;Q;}9W?§U.Koh:P:GF9�=mA�a$7:CFE~7lAD7:9�U�P:KML:Hb=R?I?BCFnR9
��?IKRU AD7:95a$?IKML:VJh:CX?B9"EWAICXKMLc=RL:hcAD7:9,E"KM?B?I9"ETADCFKMLc��KM?$AD7Q9���¾rµ ;:?IKM;:=RVk=@AICXKML]CXL:HBCXh:9{AD7Q9
68CXGF9 £ =RG 9WGX9"ETAD?BKML:CXEWH"[ � COAD7JHNAD?BKML:VM9W?bE"P²ADH8=¦HBGXCFVM7kADGFj��}9TAIAD9W?bADCFU.9$?B9"HIKRGXPQAICXKML.E"KMP:GFh9�f9
=RE~7:CF9WnR9"h �QPQA�=@A8AD7:9{GFKMHIH8KR��HBAD=@ADCFHBAICXE"HW[
687:CXH$ADCFU.9{?B9"HIKRGXPQAICXKML�CXH³HIP²±.EWCX9WL�A�ADK)9 ��P>=RGFCX�W95AI7:9 � µ�?�E"=RGXKM?BCXU)9WAI9"?§EW9"GXGFH"e �:PQA�CFA

¾��Q¾



7>=RH§AIK �}9tAD=R¤R9WL�CXLkADKw=REWE"KMPQL�A8AI7>=@A$=mA$GX9r=@HBA8HB9WnM9W?D=RG 7�P:LQh:?I9Whc9TnM9"LkAIH�;f9"?bAIK�ab9W?³7:=�nR9
ADKH�f9w?I9"EWKM?IhQ9"hqAIKd=@E~7:CX9TnM9w9"L:KRP:VM7�HNA~=@AICXHNADCXEWH"[K�>?IKRU`KMP:?{9¸·Q;f9"?BCX9WL:E"9wAD7:9¥AICXU)9"HIE"=RGX9
��KM?§AI7:CXH§a$CFGXG|A�jo;:CFEr=RGFGFj��}9{HI9TnM9W?D=RG�h>=rjoH�K@�2h>=mA~=�A~=R¤�CFL:V:[
zt9"HB;:CFAI9{AI7:9"CF?§GXK�a�?D=@AI9{CFA§ab=RH³HI7:K�a$L�AD7>=@A³EWKMHIU)CXEtU¦P:KML:H³=R?B9{=wPQHI9W��PQG¢HBKMP:?BE"9{KR�

h>=@AD=���KM?§AD7:9{EWKMU.U)CXHBHICFKML:CXLQV�KR�¢AD7:9{Er=@GXKM?BCXU)9WAD9W?IHW[

¾��	�



� � � � �q� � �

� �
	 ������� ��� � � � � � � � � � � �`� � � �`�q�
� ����� � 	���� � �	� �
� � �

» K�ab=Rh>=rjoHtAD7:9,HICFU�P:Gp=mADCXKRLcKR��;>=R?BAICXEWGX95CXLkAD9W?D=RETADCXKRL:H³a$COAD73U.=@ABAD9"?�=RL:h<9"=RE~73KRAI7:9"?We|CFH=RL.CXU);}KM?NA~=RLkA�AIK²KMG>LQKRA�KML:GFjwCFL.7QCXVM7)9"L:9W?IVRj);:7kjoHICFE"H �:PQA�CXL)UJ=RLkjwKRAI7:9"? �>9WGXh:H�KR� HBE"CO�
9"LQE"9{=RL:hlAI9"E~7:LQKMGXKMV@jM['u2·²CXHBAICXL:V¦HICXU¦P:Gp=@AICXKMLQH�=@L:hgU.Koh:9WGXH�Er=RL �f9tCXU);:?BKºnR9"hgKM?�ADP:LQ9"h
�kj)E"KMU);>=R?BCXL:V{AD7:9WU AIK¦?B9r=RGfU.9"=RHIPQ?I9"U)9"LkAIH§=RL:hl=Rh>=R;QAICXL:V{AD7Q9"U CXLJ=RLlCFAI9"?I=@ADCOnM9³;:?IK@�
E"9WHIHW[ &yL¥AI7:98KRAD7Q9"?�7>=RLQh)KRL:E"9$=tHBCXU�P:GX=@ADCFKML¦CFL:E"KR?I;fKM?D=@AI9"H2AI7:9$U.CFE"?BKMHIEWKM;:CXE�;:?IKoE"9WHIHB9"H
=RL:hqh:9"HBE"?BC �f9"H,AI7:9"CF?{KMPQADEWKMU)9.HI=@ADCFHB�Z=RETADKM?BCXGFjcCFA5E"=RL�EWKMLkAD?IC �:PQAI9)AIKdKMP:?5U.=RE"?BKMHIEWKM;:CXE
P:L:hQ9"?IHNA~=RLQh:CXL:V)KR��L>=@AIP:?I9@[

����� �g&�
R#|4 *�% ! ! - � � %�&)-<( ! -l#
�8�B���B� ���t� ���´� � " � �����:� %t��
�� �N�
u2·oAD9"LQHICFnR9,HBCXU�PQGp=@AICXKML:H�L:9W9"h�;}K�a�9"?N��P:G E"KMU);:PQAICXL:V¦Er=R;>=A�:CXGFCFADCF9"HW[2687:9 � � £ £ KMU);:PQAB�
CXLQV3��?IK 
B9WEWA]Y � £ �,^{CXH5E"P:?B?I9"LkAIGFj>�}9WCXL:V3hQ9WnM9WGXKM;f9"h°=mA £ u<� » ¨ �R©@¬x[ <¶A¦a$CFGXG';:?IK�noCXhQ9
AD7Q9tL:9"EW9"HBHD=R?Njg;:?IKoE"9WHIHBCXL:V¥;fK�ab9W?$=RL:hgh>=@AD=¦HBAIKM?D=@VM9���KM?�AD7:9t;Q?IK 
B9WEWAD9Wh�¾�F¦U.CFGXGFCXKML �yCO�
Vk=��kj�AD9WH¥KR�³=RL:L�P>=@Gbh>=@AD=c��?IKRU�AI7:9 � � £ [�687:9lCFh:9r= �f9"7QCXL:h �y?ICFh £ KMU);:PQAICXL:VcCXH,AIK
=rnMKMCFhg;:?IKoE"9WHIHBCXL:V¦AI7:9yh>=@AD=¦GXKoEr=@GXGFj��:PQA§AIK�h:CXHNAD?BC �:PQAI9�AI7:9"U K�nM9"?$=�;fK�ab9W?B��P:G}L:9WA�a�KM?B¤
=RL:h.HI7>=@?I9$AD7:9$;:?BK²EW9"HIHBCXL:V5ADCFU.9 �f9WA�a�9"9WLgUJ=RLkj¥EWKMU);:PQAD9W?'E"GXPQHBAD9W?IH�CXLwh:C '}9"?B9"LkA�E"KMP:Lo�
AD?BCX9WH"[#<�L3AI7:CXH�ab=rjdAI7:9�E"KRU.;:P²ADCXLQVJ?I9WHIKMPQ?IE"9WH{KR�,��L:COnM9W?IHICOA�jdCFL:HBAICFAIPQAD9WHt=RL:h<L:=@ADCFKML>=RG
KM?BVk=RL:CF�r=@AICXKML:H$E"=RLG�}9¦HI7>=R?B9"h<CFL3=RL<KM;²ADCXU.=RG�ab=rjM[yµ�GFHIKlhQP:9¦ADK.AD7:9�hQCXHBAI?IC �:PQAD9Wh<=R;²�
;:?BKk=RE~7<=JHBCXL:VRGX95;}KMCFLkA�KR�2�Z=RCXGFP:?I95Er=RL �}9,9T·²E"GFP:h:9"h|[t687:9�� £ � CXH�L:KRA³AD7:9�KRL:GFj �y?ICFh
;:?BK 
B9"ETA,EWP:?I?B9"LkADGOj<CXL�h:9TnM9WGXKM;:U)9"LkA,=RL:hq=RCFU.H�AIK�E"KoKM;}9W?D=@AI9w=RL:h�CXLkAD9W?N�¶KM;}9W?D=@AI9¦a$CFAI7
KRAI7:9"?$U.=�
BKM?D�y?ICFh]hQ9WnM9WGXKM;QU.9WL�A³;:?BK 
B9"ETADH�=R?IKRP:L:hgAD7:9{VMGFK��f9R[
�2=R?NADH�K@�8AD7:9.HICXU¦P:Gp=@AI9"hqh>=@A~=]CXL�AD7:CFH,AD7Q9"HICFH,a�9"?B9g;:?IKoE"9WHIHI9Wh�KML�AI7:9 � � £ �y?ICFh

�f9"Er=@P:HI9³=t7:CFVM7¥;:?IKoE"9WHIHBCXL:V{;fKºa�9"?�ab=RH�L:9W9"h:9WhJCXL¦KM?Ih:9W?�ADK{=RE~7QCX9WnR9$9"L:KMPQVM7wHBA~=mADCXHNADCFE"H"[

¾��M©



�8�B��� � 	 � �
	 � ¡$"��~�)�����>�
� � � � � �

687:9�HBKR�¹A�ab=R?I9�K@��µ�6 � µ �dCXH �>=RHB9"h<KMLdµ§AD7:9WL>=Qe}AI7:9¦µ�6 � µ �dK �)CXL:95HIKR�¹A�ab=R?B9¦��?D=RU)9T�
a�KM?I¤ [ <¶AgCFHl=RLSK���
B9"EWAN��KM?BCX9WL�AI9"h £ � � �>=RHI9Wh ��?D=RU)9Wa�KM?B¤�AI7>=@AlCFHJEWP:?I?B9"LkADGOj �f9"CXLQV
h:9TnM9"GFKM;f9"hG�kjdAI7:9¦µ�6 � µ �dEWKMGXGX=��fKM?D=@AICXKML|[ <¶A�;:?IK�noCXhQ9"H#�>=@HICXE¦HI9"?NnoCXE"9WH{=RL:hda�KM?B¤oH{=@H
=¥HI¤@9"GX9TADKMLcKR�2=RL]=R;:;:GFCXEr=mADCXKRLlCXLkADK¥a$7:CFE~7chQ9WnM9WGXKM;f9"?BH�E"=RL];:GXP:V¥AI7:9"CF?8E"Koh:9R[

<�L�µ§AD7:9WL>=lHIK@�¶Er=RGFGX9Wh 
 
BK��3KR;QADCFKML �>GF9"H �)�$E"Koh:9¦a$?BCFAIAI9"L<CFLdAD7:9¦;�j�AI7:KML�HIEW?ICX;²ADCXLQV
Gp=@L:VMP>=RVR9¥�t=R?B9.P:HB9"h�AIKdEWKML �>VMPQ?I9.AI7:9)HIKR�¹A�ab=R?I9)ADKc9T·²9"EWPQAD9g=]E"9W?BA~=@CXLqAD=RHI¤ [�687:KMHB9
�>GF9"HbhQ9��>L:9³a$7:CXE~7gU)Koh:P:GX9WH"e�GXCF¤R9³HI9W?BnoCXEW9"H"eQ=RGXVRKM?ICOAD7:U)H"ek9TADER[Oe:=@?I9�AIK@�f9�P:HB9"hg=@L:hl;>=RHBH
;>=R?I=RU)9WAD9W?IH8ADK¥AI7:9"HB9,U)K²hQP:GX9WH"[
687:9¥HICFU�P:GX=@ADCFKMLcHBP:CFAI9�CXH�9"U��f9"h:hQ9"h�CXLdAI7:9¥µ§AD7Q9"L>=J��?I=RU.9TabKR?I¤c=RL:h�CXH��>=RHI9Wh�KML

�y9r=RLkAD«Q[
5 1,� 	 /��

�y9r=RLkAD«¥CFH§=¦AIK²KMGF¤�CFA'��KM?bAI7:9tHICFU�P:GX=@ADCFKML.K@� AD7:9y;>=@HIHD=@VM9tKR�¢;>=R?NADCFE"GX9WH�AI7:?IKMPQVM7gUJ=mAIAD9W?"[
<¶A³CXH$P:HB9"h3CFL]AI7:95=R?I9"=RH�K@��7:CFVM7c9WL:9"?BVRjMe L�P:EWGX9r=@?�=RLQhd=REWE"9WGX9"?I=@ADKR?³;Q7�joHBCXE"HWe�=RH8a�9"GFG�=@H
CXL�U)9"h:CFEr=RG�=@L:hcHB;>=REW9,HBE"CX9WL:E"9J¨ �R«R¬¶¨ �	Fº¬�¨ ���m¬®[ �y9r=@L�AI«.CFH8L:KRA³KML:GOjgP:HB9"hc��KR?³HBCXU�PQGp=@AICXKML
CXL�µ�6 � µ �fe.�QPQA�=@GXHIK�CFL�AI7:9)KRAD7:9W? � � £ 9¸·Q;f9"?BCXU)9"LkADHW[9�>KM?tAI7:CXH{HBAIP:hQj�AD7Q9 �y9r=@L�AI«
nM9W?IHBCXKML �¦a§=RH³P:HB9"h�[
687:9�½cKMLkAI9 £ =R?IGFK�HICFU�P:GX=@ADCFKML CFL:E"GFP:h:9WH.AD7Q?I9"9 �>=RHICFE3;:?BK²EW9"HIHB9"HgKR�{U¦P:KMLSCXLkAI9"?N�

=RETADCXKRL:H"­cCXKML:CF�r=@AICXKML�Y�CXL:EWGXP:h:CFL:V<AD7:9];:?BK²h:PQEWADCFKML¼K@� & ��9"GF9"ETAD?IKRL:H~^¸e§9"GF9"EWAI?IKMLo��;fKMHICOAD?IKRL;>=RCF?N�¶;:?IKoh:P:ETADCXKRLc=@L:h �:?B9"U)HIHNAD?D=@7:GXP:LQV:[ <�LcAI7:9¦P:HB9"hdnR9"?BHICXKRLdHBAI?IKMLQVJCXLQ9"Gp=@HBADCFE{U�P:KML²�
L�P:E"GF9"C>CFL�AI9"?I=REWAICXKML:H�=R?I98L:K@A'CXL:EWGXP:h:9Wh�[2µ§A�9WL:9"?BVMCX9WH��}9WGXK�a ©���� �{9��SAD7:CFH�E"KMLkAD?BC �:P²ADCXKRL
Er=@L �f9{L:9"VMGF9"ETAD9"h|[
687:98AD7:9WKM?I9TADCFEr=RGQ��KR?IU�P:GX=R9bPQHI9"h)��KM?�?B9"Gp=mADCFnoCFHBADCFEbU�PQKML:H�CXL �y9r=@L�AI«5=R?I9$=REWE"P:?I=@AD9§AIK

=��fKMPQA#��% ��KM?$AD7:95h:C('|9W?I9"LkAICp=RG�E"?BKMHIH���HB9"EWAICXKMLd=RL:hdAI7:9,=�nR9"?I=RVM9¦9WL:9"?BVRjcGXKMHBH³��KM?$U�PQKML
9"LQ9"?IVRCX9"H8��?BKMU =���9Wa �{9�� ADKwHI9TnM9W?D=RG¢��9���[ <¶A$7>=RHD�f9"9WL]nR9"?IC �>9"h�AD7:=@A8AD7:9{?B9"HIPQGFA$KR�2=
�y9r=RLkAD«gHBCXU�PQGp=@AICXKMLcCXHy=��QGX9¦AIKg?I9";Q?IKoh:P:E"9 �:?IHBA{;Q?ICXLQE"CX;QGX9"H�Er=RGFE"P:GX=@ADCFKML:H³KR�'AD7:9¥U�PQKML
9"LQ9"?IV@j�GXKMHBH§ADK �Q[ F�% CXLlAI7:9{9"L:9W?IVRj�?I=RL:VM9{EWKML:HICFh:9"?B9"h]7:9"?B9.¨ �	�º¬x[
� � 1-	 / 
 7�	 5 1,� 	 /�� � 
§=RHI9Wh KML AD7:9dU.KMHNAl?B9"E"9WLkAc;Q7:9"L:KRU.9WL:KMGXKRVMCXE"=RG$U.Koh:9"GFH.KR?
;>=R?I=RU)9WAD9W?ICF�r=@AICXKML:H�KR��;:7kjoHICFE"H8CFL�AI9"?I=REWAICXKML:HWeoAI7:9t;:?BK��>=��QCXGXCOA�j¥KR� AI7:9tKoE"E"PQ?I?I9WL:E"9yK@�¢=RL
CXLkAI9"?D=@EWADCFKML �f9WA�a�9"9"L3=w;:=R?BAICXE"GF9{=RL:hgAD7Q9{AI?D=rnM9W?IHB9"h3U.=@AIAI9"?8CFH8Er=RGFE"P:GX=@AD9Wh�[
µ ;>=R?BAICXEWGX9lHB7:K�ab9W?JCXL �y9r=RLkAI«�CFHwHI9";:=R?D=@AI9"h�CXLkADK<AI?D=RE~¤�H"eb9r=RE~7°AD?I=RE~¤B�}9WGXKMLQVMCXL:V

ADKd=RL�CFL:h:COn²CFh:P>=RG2;>=R?BAICXEWGX9w=RL:h�h:9"HBE"?IC �:CXLQV]AI7:CXH5;>=R?NADCXEWGX9���?BKMU CFAIH,;:?BK²hQP:EWAICXKML�ADK]CFAIH
=��:HBKM?I;²ADCXKRL�[�687:9�AI?D=RE~¤�H�AD7:9WU.HB9"GOnM9"H¢=R?B9'HI9";:=R?D=@AI9"h5CXLkADK$HNAD9";QH"e@a$7QCXE~7,=R?I9�AD7Q9�HIU.=RGXGF9"HBA
P:L:COADH)CXL°AD7:9]HICFU�P:GX=@ADCFKML�[�µ HNAD9";¼CXH¥AD7:9];>=@AI7 �f9WA�a�9"9WL A�abK�;fKMCFL�AIHwCXL¼HB;>=REW9Re§AD7Q9
��?I9 �oAD9W;>��KMCFLkA]=RL:h¼AI7:9<��KRHBA ��AD9";:��KMCFL�A"[ 
b9WA�a�9"9WL AI7:9"HB9<;}KRCXLkADHJ=RL CXLkAI9"?D=@EWADCFKML¼KR?
;:?BK²EW9"HIH$A~=@¤R9"H³;:GX=RE"9@[

<�L5AI7:9�HICXU¦P:Gp=@AICXKML�CFA CFH¢;fKMHBHIC �QGX9�ADK³=REWE"9WHIH�AI7:9���P:GXGR?D=RL:VR9�KR�:;:?BKM;f9"?BAICX9WH KR�>=8;>=R?NADCFE"GX9
=@A$9"=RE~7dHNAD9";|[�687Q9,U)KMHBA$CFU.;fKM?NA~=RLkA§;Q?IKM;f9"?NADCX9WH³=R?I9@­

¾��R«



¯ 6¢?IP:9{9WL:9"?BVRj�h:9";fKMHBCFAD9Whd=mA³=)��?B9 �oAI9";>�¢KMCXLkA�KM?$=w��KMHNA �oAI9";>�¢KMCXLkA
¯ 6¢?IP:9{9WL:9"?BVRj�h:9";fKMHBCFAD9Whd=@GXKML:Vw=¥HNAD9";
¯ �¢KMHICOADCXKRLgKR�2AI7:95�'?B9 �oAI9";>�¢KMCXLkA³KM?8AD7Q9,�¢KMHBA �oAD9W;>��KRCXLkA
¯ 6'jo;}9gKR�$CFLkAD9"?I=REWAICXKML�;:?IKoE"9WHIH�Y��:?I9WU.HBHBAD?I=R7:GFP:L:V:e�;>=@CX?¦;Q?IKoh:P:EWAICXKML|e�CXKMLQCX�r=mADCXKRL�e9TADER[ ^
¯ 6'jo;}95KR��;:?IKoh:P:EW9"h];>=R?BAICXEWGX9
¯ u�L:9W?IVRj�KR��;:?BK²h:PQE"9"h];>=R?NADCFE"GX9
¯ &�AD7Q9"?$;:?IKR;}9W?BADCF9"H8KR�¢AD7Q95;:=R?BAICXE"GF9)YZU.=RHIHWe:E~7>=R?BVM9Re>9TADE@[_^
µ�GFG�AD7Q9"HI9]=rn@=RCXGX=��:GF9.h>=mA~=3Er=@L�7Q9"GX;�AIK<P:L:h:9W?IHNA~=RL:h°AD7Q9ghQjoL>=RU)CXE"H¦CXL°=3;>=R?NADCFE"GX9

HI7QKºa�9"?W[
� -�� � 7�	.1-" �&1-
�/ ��1,� � 
 1	/ $�� 7�	 5 1,� 	 /�� � ztC('|9W?I9WL�A5VM9WKMU)9WAD?BCX9WH,=@?I9)=rnR=@CXGp=A�:GX9
ADK �f9yP:HB9"h�a$CFAD7I�y9r=@L�AI«:[<
b9WHICXhQ9"H8AD7:9t��PQGXG|µ�6 � µ �gVR9"KMU)9WAI?BjJa$7QCXE~7�CXH§U.=RCFL:GFj)P:HB9"h
ADK)HBAIP:hQj�;:7kjoHICFE"H³;:?IKoE"9WHIHB9"Ht=@L:hcHB;}9WE"C �>E{h:9"E"=�joH�CXLgAD7:9 �>L>=@G E"KML �:VMP:?D=mADCXKRL�eQAD7Q9"?I9{CFH
=RGFHIKwAD7:9,VM9"KMU)9WAI?Bj�KR�2AD7:9 £ 6�
�HI9TADP:;<=rn@=RCFGp=��:GF9Re:a$7:CFE~7cab=RHtP:HB9"h3CFLcAI7:CXH8AD7Q9"HICFH"[ <�L
�>VMPQ?I9�
Q[F¾J=RL�KºnR9"?Nn²CF9Wa KR�bAD7:CFH5VR9"KMU)9WAI?Bj�CXH{HB7:K�a$L�[�687:9.;:=R?BAICXE"GF9"H{9"LkAI9"?,��?BKMUvAD7Q9
�fKRAIAIKMU GF9W�¹AwE"KR?IL:9W?"e �:?IHBA);>=@HIHICFL:V�AD7:9�CXLQL:9"?wh:9TAD9"ETADKM?We�AI7:9"L�AD7:9�Er=@GXKM?BCXU)9WAD9W?IH¥=@L:h
�>L>=@GXGFj)AD7Q95U¦P:KML]E~7>=RU��f9"?BH"[

����
 � ! *¦-g# � � &.-l# ! � *�% � & � ! / ��% � � # � &)-
µ U�PQKML3h:Ko9"HtLQKRA �f9"7>=rnM9¥GFCX¤@9�=�½ <�� =RL:h3AI7:9"?B9W��KM?B9�CFAIHt9"L:9W?IVRjch:9W;}KMHBCFAICXKML3E"=RL:L:K@A
�f9)E"=RGXEWP:Gp=mAD9"h�9"=RHICFGFjM[¥µ�h:h:COADCXKRL>=RGXGOjMefAD7:9)Er=RGFKM?ICFU.9TAD9W?�VM9WKMU.9TAD?BCX9"H{=@?I9¥nM9W?Bj�E"KRU.;:GF9T·
=RL:hlAI7:9t?B9"HI;fKML:HB9yh:9";f9"LQh:H8KMLJAI7:9tCXU);>=RETAb;fKMCFL�A§=RL:hgCFU.;>=@EWAb=RL:VMGF9�KR� AI7:9t;>=R?NADCFE"GX9WH"[
�>KM?¦AI7:9]=RE"EWP:?D=RETj�?I9���P:CX?B9"h°��KM?�KMP:?¥HNADP:hQCX9"H)=�½cKMLkAI9 £ =@?IGXK<HBCXU�PQGp=@AICXKMLq7>=RH¥ADK��f9
P:HB9"hcAIKwEr=RGFE"P:GX=@AD9�AI7:9{h:9";fKMHBCFAD9Whc9WL:9"?BVRj�KR��U�P:KMLQH³CFLlAD7:9{E"=RGXKM?BCXU)9WAI9"?§HNj²HNAD9WUc[

�8� �§�B� ��� � �y N�2�:� "&% "��g�:�t� ���B ������' )�>��¡:�@" %t¡Q�
687:9K�y9r=@L�AI«l;>=RE~¤m=RVR9¦;:?BKºnoCFh:9"H�AI7:9¦HBCXU�PQGp=@AICXKML�KR�';:7kjoHICFEr=RG�;:?IKoE"9WHIHB9"H"[ � 7:=@AtCFH�L:K@A
CXLQE"GXPQh:9"h�CXL>�y9r=RLkAI«cCFHtAD7:9wHICFU�P:GX=@ADCFKML3KR��AD7:9wh:9TAD9"ETADKM?{?B9"HI;fKML:HB9R[.687:CXH{;>=R?NA{CXHyAD7Q9
?I9WHI;fKML:HBC �:CFGXCFA�j�K@�§AD7:9J?I9"HB;}9WEWAICFnM9gHBP �fh:9WAI9"EWAIKM?�EWKMGXGX=��}KR?D=@AICXKML�[���=R?BA�KR�§AD7Q9lE"Koh:9.��KR?
68CXGF9 £ =RG®e@U)KM?B9b;:?B9"E"CFHI9WGFj5AD7:9§HBCXU�PQGp=@AICXKML5KR�>AD7Q9§;:7:KRAIKMHBAD=@ADCFHBAICXE"H�KR�>AD7Q9§GXCFVM7kA2EWKMGXGF9"EWAICXKML
KR�¢AD7:9{HBE"CXLkAICXGXGX=@ADCFL:V,AICXGF9"H"e²a§=RH$h:9TnM9WGXKM;f9"h]a$CFAD7QCXLlAD7Q95EWKMLkAD9¸·²A�KR�¢AD7:CFH§AD7:9WHICFH"[
687:9§KMP²AD;:PQA2KR� �y9r=RLkAI«�CXH¢AD7:9�h:9";fKMHBCFAD9Wh¦9WL:9"?BVRj¦CFL,AI7:9bh:9TAD9WEWADKR?�UJ=mAD9"?BCp=RG®eº=RE"EWKM?Iho�

CXLQV,ADK,AD7:9t;Q7�joHBCXEr=@G�U.Koh:9WGXH'AD7>=@A§=R?I9�P:HI9Wh ��j)AD7Q9tHICFU�P:Gp=mADCXKRL�[ <�L�=@h:h:CFAICXKML|eohQ9WAD9WEWAIKM?

¾��	F



�2CFVMP:?I9�
²[F¾M­�687Q9qVM9WKMU)9WAD?NjSKR�5AD7:9 £ 6�
 �}9"=RU.GFCXL:93=RH�CFA�CXHgPQHI9"h�CXLSAD7Q9 �y9r=@L�AI«
HICFU�P:GX=@ADCFKML�[$687:9��f9r=RU	CXLQHBAD?BP:U)9"LkA~=@AICXKMLcCXH�CXL:EWGXP:h:9Wh3CXLc7:CXVR73h:9WAD=RCXG®[�687Q9�VMKk=RG�ab=RH
ADK)=RE~7QCX9WnR9¦=@H³?B9r=RGFCXHNADCXE�=)hQ9"HIEW?ICF;QADCFKML�KR��AI7:9 £ 6�
 �f9r=@U.GFCXL:9y=@H³;fKMHBHIC �QGX9R[

¾����



9�'}9"ETADH�HBP:E~7°=RH,9"GX9WEWAI?IKML:CFEJL:KRCXHI9@e2GFCXVM7kA,=@AIAI9"L�P>=@AICXKML�=RL:h�AI7:9J?B9"E"KRL:HBAI?IP:ETADCXKRL�KR�8AD7Q9
HICFVML>=RG|U�P:HBA �f9yCXL:EWGXP:hQ9"h�[
687:959�'}9"EWAIH�K@��AI7:9{h:9WAI9"EWAIKM?$?I9WHI;fKML:HI9,=R?B95;Q?I9"HB9"LkAD9Wh �f9"GXK�a{[

�H7�� 7 /�7����$/�7�-�	 � 	�" 6�145�-�	�
�/�6 $.5�/�7�-�	

<�L°AD7:9�HICFU�P:GX=@ADCFKML�AD7Q9ch:9W;}KRHICFAI9"h°AD?BP:9�9"L:9W?IVRj°CFL°AI7:9]=REWAICFnR9]U.=@AI9"?ICX=RG§CFH¥h:CXVMCOADCF�"9"h
CXL>��FyL:H��:CFL:H"e�=RH{CFA5CXHyCFLqµ�6 � µ �}[�687:9.HBCXVML:=RG�CXHyAI7:9"Lq?I9"EWKML:HNAD?IPQEWAD9Wh�a$CFAI7�AI7:9 �2CFA
½c9TAD7:Koh «Q[F¾M[O¾Me'a$7:CXE~7°ab=RH)AI7:9�?I9WE"KML:HNAD?BP:EWAICXKML =RGXVRKM?ICOAD7:U�P:HB9"h¼CFL�AD7:9 £ 6�
�['687:CFH
9"LQHIP:?B9"H§AD7:=@A8=5;}KMHBHIC �:GX9��:Cp=RH�CXLkAI?IKoh:P:E"9Wh9�kj.AI7:9t?B9"E"KRL:HBAI?IP:ETADCXKRLlKR��AI7:9tHICFVML>=RG CFH�a�9"GXG
U)K²h:9WGX9Wh�[
� 3�145�/�6�-�	.7 5 	.- 7�
 1

zt9WAD=RCXGF9"h5HBAIP:h:CX9WH�K@�:AD7:9�;}9Wh:9"HNA~=RGoL:KMCFHI9'ab9W?I9§E"=R?I?BCX9Wh¦KMPQA�CXL{AD7Q9 £ 6�
�P:HBCXL:V�?D=RLQh:KMU)GFj
AD?BCXVMVR9"?I9Wh�9WnM9WLkADH"[J6�K �>?IHNA¦KR?Ih:9W?5COA{CXHyHBPQ±)E"CX9WLkA,AIKd=RHBHIP:U)9¥AD7>=mA¦=@GXG�E~7>=@L:L:9"GFH,7:=�nR9
AD7Q9¦HD=@U.9,L:KMCXHB9Re}HICXLQE"9,AI7:9��:CFVMVM9WHBA�E"KMLkAD?BC �:P²ADCXKRLdE"KRU.9WH���?IKRU AI7:9¦9WGX9WEWAD?BKML:CFE"H�CFLdAD7Q9
?I9"=Rh:KMP²A�E~7:=RCXL�e>a$7:CFE~7cCFH8AD7:95HD=RU)9y��KM?$=RGFG�E~7>=RL:LQ9"GXHW[bµ�h:h:CFAICXKML:=RG�HBAIP:h:CF9"H$��KMP:L:h�AD7>=mA
AD7Q95EWKMLkAD?BC �:PQAICXKMLghQP:95AIKwE"KM7:9W?I9WL�A�L:KMCFHI9yCFH8?I9"GX=@ADCOnM9WGFjlHBUJ=@GXGx[
687:9<L:KMCFHI93CFHg=Rh:hQ9"h �kj EWKMLknMKMGFPQADCFL:V�AD7:9d9"L:9W?IVRj ��?IKMU AD7:9dHICXU¦P:Gp=@AICXKML�a$CFAI7S=

�{=RP:HIHBCp=RLJh:CXHNAD?IC �:PQAICXKML)7>=rnoCXL:V¦AI7:9tHI=RU.9�HBAD=RL:h>=R?Bhlh:9Tn²CX=@ADCFKMLl=@HbAD7:9�L:KMCFHI9�U)9r=@HIP:?B9"h
CXLwAD7Q9 £ 6�
�[ �²CFL:E"9$AD7:9³?I9WE"KMLQHBAD?BP:EWAICXKML.KR�|AI7:9�9WL:9"?BVRjwCXLwAD7Q9�HICFU�P:GX=@ADCFKML¥CXH'h:KMLQ9�=RH�CFA
CXH�hQKML:9$CXL¥AD7Q9 £ 6�
�eMAI7:9³L:KMCXHB98CXH 
 ;Q?IKM;>=@Vk=@AD9Wh��5E"KM?B?I9"ETADGOj¦ADK{AD7Q9 �:L>=RG>?I9WE"KMLQHBAD?BP:EWAI9"h
HICFVML>=RG®[

<�L �>VMP:?B9H
Q[ �cAI7:9g;f9"h:9WHBA~=@G8L:KMCXHB9lKR��=<?I9W;:?I9WHI9"LkAD=@ADCOnM9�E"9WGXG§KR�³68CFGX9 £ =@GbCXH¦HI7:K�a$L
=RL:h �:AIAI9"hca$COAD7<= �5=@P:HIHBCp=RL�[8687Q9�?I9WHIP:GOA���?BKMU AD7:9 £ 6�
�CXH³HIPQ;}9W?ICXU);fKMHI9Whca$CFAI7dAD7Q9
?I9WHIP:GOA8��?IKMU AD7:9{HBCXU�P:GX=@ADCFKML�Y�h>=RHI7Q9"h]GXCXLQ9�^T[2687:9yA�abK)h:CXHNAD?BC �:PQAICXKMLQH8=RVM?B9"9yab9WGXG|a$7QCXE~7
HI7QKºa$H8AI7>=@A8AD7Q9yL:KMCXHB9tCXH8HBCXU�PQGp=@AI9"hlEWKM?I?B9"EWAIGFjR[�687:9{L:KMCXHB9tKR��=RGFG|68CXGF9 £ =RG}E"9WGXGXHbP:HI9WhcCFL
AD7QCXH{=RL>=@GFjoHICFHy7>=RH �f9"9"L�E~7:9WE~¤R9"h°=@L:h�CFAyab=RH{UJ=RhQ9¥HIP:?B9wAI7>=@AyAI7:9wL:KMCXHB9¥CXHyEWKM?I?B9"EWAIGFj
HICFU�P:GX=@AD9Wh�[

�2CXVRP:?I9H
Q[ ©<HI7:K�a$HwAD7:9g;f9"hQ9"HBAD=RG$L:KMCFHI9gKR�³A�abK � µ�?¥EW9"GXGFH���KM?�AD7Q9 £ 6�
 =RL:h°AD7Q9
HICFU�P:GX=@ADCFKML�[2µ �{=RP:HBHICp=@L �QA$CXH³=R;:;:GFCX9WhlADK¥AD7:9{h:CFHBAI?IC �QPQADCFKML:H$=RL:h�COADH8;>=R?I=RU)9WAD9W?IH³=R?B9
VMCOnM9"L|[�µ A�jo;:CXE"=RG:E"9WGXGQ��?BKMU AI7:9$HBAI?ICX;QH�CXH�HI7QKºa$L)CXL �>VRP:?I9D
Q[ ©M={=RL:h)=tA�jo;:CXE"=RG:EW9"GXG²��?IKMU
AD7Q9¦U)CXh:h:GF9yGp=rjM9W?�CFL	�>VRP:?I9@
Q[ ©A��[$687:9¦L:KRCXHI95CXL �}K@AD7dE"=RHI9WHtCXH$a�9"GXG�h:9WHIEW?IC �f9"h ��j]AD7Q9
HICFU�P:GX=@ADCFKML�[
� 7�6 ��
 3�� �

<�LJHBE"CFL�AICXGFGp=@AIKM?IHWekHD=@AIP:?D=@AICXKML)9�'}9"ETADH�?I9"HBP:GFA�CXLJ=,GFKºa�9"?�GXCFVM7kA'KMPQAI;:PQAb��KR?�HNAD?BKML:VMGOjwCXKML:CF�T�
CXLQV.;>=@?BADCFE"GF9"H"[�µia$CXh:9WGFjgP:HB9"h3HB9"U)CO�¶9"U);:CX?BCXEr=@G|U)K²h:9WG���KM?8AD7:CFH$9�'}9"EWA�CXH$Er=@GXGX9Wh 
 
bCX?B¤�H
Gp=ra �<=@L:h�a§=@H�h:9WnR9"GFKM;}9Wh ��j

bCF?I¤�H�CXL ¾����R«�¨ ��
m¬x[ 
�CX?I¤�H�GX=ra HBA~=mAD9"H,AD7>=@A¦AD7:9lGFCXVM7kA
?I9Wh:P:ETADCXKRL3h:9";f9"LQh:HtKMLdAI7:9�� �

���
KR��AI7:9�;>=@HIHICFL:VJ;:=R?BAICXE"GF9R[$687:9�68CFGX9 £ =RG �{9"=RLkAD«lHBCXU�P²�

Gp=mADCXKRLg7>=RH 
bCX?B¤oH$GX=�a�CXL:EWGXP:hQ9"h�CXL�AD7:9{EWK²h:9@[b6¢K.9WHBAICXU.=@AD9{CFAIH89�'}9"ETA�A�a�KJHBCXU�P:GX=@ADCFKML:H
a�9"?I9c;}9W?B��KM?BU.9Wh��¦KML:9�a$CFAI7 =RL:h KML:9�a$CFAI7:KMPQA 
bCX?B¤�H.GX=�a =REWAICFn@=@AI9"h�[S687:9c9"L:9W?IVRj

¾��	�



Simulation
Entries  20000

 / ndf 2χ  53.79 / 43
Constant  12.1±  1348 
Mean      0.1633± 0.1264 
Sigma     0.13± 23.03 
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 / ndf 2χ  100.4 / 44
Constant  12.6±  1399 
Mean      0.1572± 0.2733 
Sigma     0.12± 22.13 
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Simulation
Entries  4000

 / ndf 2χ  24.43 / 13
Constant  14.5± 739.1 
Mean      0.2046± 0.5306 
Sigma     0.15± 12.88 
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 / ndf 2χ  24.43 / 13

Constant  14.5± 739.1 
Mean      0.2046± 0.5306 
Sigma     0.15± 12.88 
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Entries  4000

 / ndf 2χ  19.72 / 12
Constant  15.3± 777.6 
Mean      0.1958± 0.4496 
Sigma     0.14± 12.26 
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Entries  4000

 / ndf 2χ  19.72 / 12
Constant  15.3± 777.6 
Mean      0.1958± 0.4496 
Sigma     0.14± 12.26 
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Entries  4000
 / ndf 2χ  48.23 / 38

Constant  5.9± 297.3 
Mean      0.508± 1.008 
Sigma     0.38± 31.83 
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Entries  4000

 / ndf 2χ  48.23 / 38
Constant  5.9± 297.3 
Mean      0.508± 1.008 
Sigma     0.38± 31.83 
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 / ndf 2χ  29.79 / 32
Constant  6.1± 312.8 
Mean      0.487± 1.606 
Sigma     0.4±  30.4 
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 / ndf 2χ  29.79 / 32
Constant  6.1± 312.8 
Mean      0.487± 1.606 
Sigma     0.4±  30.4 
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Entries  5000

Mean   0.01505±  2.936 

LG-MOP    1.321e-02±   2.401e+00 

FWHM    1.572e-02±   1.006e+00 
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Mean   0.01505±  2.936 

LG-MOP    1.321e-02±   2.401e+00 

FWHM    1.572e-02±   1.006e+00 

Entries  5000

Mean   0.01495±  2.996 

LG-MOP    1.075e+00±   2.445e+00 

FWHM    1.510e+00±   1.020e+00 
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p0        0.00004± 0.02926 
p1        0.0019± 0.2474 
p2        0.05± 16.44 
p3        0.0084± -0.3512 

z coordinate [mm]
-15 -10 -5 0 5 10 15

S
am

p
lin

g
 F

ra
ct

io
n

0.02

0.025

0.03

0.035

0.04

0.045 p0        0.00004± 0.02926 
p1        0.0019± 0.2474 
p2        0.05± 16.44 
p3        0.0084± -0.3512 

A cell
p0        0.00003± 0.03033 
p1        0.00141± -0.03613 
p2        0.18± 16.73 
p3        0.035± -4.773 

z coordinate [mm]
-15 -10 -5 0 5 10 15

S
am

p
lin

g
 F

ra
ct

io
n

0.026

0.028

0.03

0.032

0.034

0.036

0.038

0.04 p0        0.00003± 0.03033 
p1        0.00141± -0.03613 
p2        0.18± 16.73 
p3        0.035± -4.773 

BC cell

p0        0.00004± 0.02725 
p1        0.00208± 0.04713 
p2        0.18± 15.96 
p3        0.041± -1.487 

z coordinate [mm]
-15 -10 -5 0 5 10 15

S
am

p
lin

g
 F

ra
ct

io
n

0.022

0.024

0.026

0.028

0.03

0.032

0.034

0.036
p0        0.00004± 0.02725 
p1        0.00208± 0.04713 
p2        0.18± 15.96 
p3        0.041± -1.487 

D cell
p0        0.00002± 0.02913 
p1        0.00109± 0.06235 
p2        0.09± 16.42 
p3        0.0171± -0.8341 

z coordinate [mm]
-15 -10 -5 0 5 10 15

S
am

p
lin

g
 F

ra
ct

io
n

0.024

0.026

0.028

0.03

0.032

0.034

0.036

0.038
p0        0.00002± 0.02913 
p1        0.00109± 0.06235 
p2        0.09± 16.42 
p3        0.0171± -0.8341 
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