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Ar: DeltaP2a vs V1a&V2a opening time
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CO2: DeltaP2a vs V1b&V2b opening time

2 ¯r3
;�<:RSij[`AGb58Y�5é 2 F43�>�R)²4249¬T	PQ9;³SR):8±H:89JI)2b<;:SDGDGF�M=R):83�3�57249;:�9E:8DJR):8³857M;5G:S9�I):a<;5J±H:83�³82/DGF/±H:89JI)2 2 l4:83�3�:8D�G31579�àáCE9;6857249E:g<;:8DaI):8±HM�2-<=5�FOM�:SR�I)C;RKF-<;:SDGD7:gl/F/D7lm2/D7:W¶L»8Fú:d¶
¼/F-F�lm:89E<;2RFN3�3)FOI)2oFo¼�±ú3H57DI):S±HM�2�<;5�F/M�:SR�I)C=RKFH<;:8D7DGF�l/F/D7lm24DGF�¶G�4F65 2 ¯r3�>�9;5ß<�R)5G<;:
³�F|R)¯�249E57³�F�T�PQ9;³SR):8±H:89JI)2�<=:8D7DGF�M;R):83�3�57249;:9;:8DkR):8³857ME57:89JI):1<;5¬±H:83�³82/DßFO±H:89JI)2 2 lm:83�3�:SD/�Ñ3a579Wà C;9E68572/9E:1<;:8D¬I):8±HM�2�<=5�FOM�:SR�I)C;RKFH<=:8D7D7:1l/F/D7lm2/D7:¶1»8¯d:
¶
¼O¯WF�lm:89N<=2�FE3�3)FOI)2iFH¼�±$3�5GDkI):8±HM�2$<;5¬F/M�:SR�I)C=RKF�<;:SDGDGF�l/F/D7lm2/DßFL¶B�/¯¬T
�%¨Ã<:]m@U[?Z�VDZ�]1^_TÉC.<ty.[?Z�=`=?<uTS]jZz].Z�st[`Z�@B<uym<uZ�]1^_Z�C.<�VDZ�=?@UTSs>A2VDZ�]�^_T =?<�VWA2]1^?<uZ�]jZ

@UTS=_^?A2]�^_Zh<:VDy0TS=_^?A2]mCjTDy0ZB[QsuZLk9A2suk2TSsuZL÷h7LZM÷GXgi.]�^_Z�VDy0TgC.<fA9y
ZB[`^?ij[`AD<:]j­�ZB[`<uT2[`Z



��O ·+UWV%´�X�ï�î«ï¯{¬[\]J´ °t´¾µDñ
Ahb�=¯VDZ�]1^_[?ZK=?<
Ï.AMim]¿A2i.VWZ�]�^_TD]jZ�s:s>AMú5i.A2]�^?<:^3áA{C.<mRSA2=�^_[`A2=_­�ZB[`<u^?A�<:VDy0TS=_^?A2].C.TM<:s
^_Z�VDy0TWC.<fA9y
ZB[`^?ij[`AhAgbD=B8
½�ZB[ws:Z¯k9A2suk2TSsuZ�÷h7BA���÷KX9A���÷h7Uv��2÷GX�vJáZ�=?^?A9^_TLA2s:suT2[`AG=?@UZ�su^_TKi.]�^_Z�VDy0TKC.<�A9y0ZB[_±

^?ij[\ALymA9[`<�A�X{=B81�GijZ�=?^_T{y0ZB[`VDZB^_^_Z�C.<.^_[\A2=_­(ZB[\<u[?ZtA2sm[?Z�@B<uym<:Z�]�^_Z�C.<mVDZ�=`@UTSs:A2VDZ�]1^_T	�
AD=_ZBRSim<u^_TDC.<
T2RS].<�<:].<uZB��<:TS]jZ��5im].A{ú5i.A2]1^?<u^3áADC.<�RSA2=�=?ij¥¿@B<uZ�]�^_Z�VWZ�]�^_ZKym<>@B@UTSs:Ah@UTS= á ~
C.AzA�k2ZB[?Z³i.]àVWA9R2RS<uT2[?Z³@UTS]�^_[`TSs:suTJ]jZ�s:sÌ¨ÃA2i.VDZ�]1^_TJC.<ey.[?Z�=`=?<uTS]jZDCjZ�s:s>A³Vg<:=?@UZ�s:A��$s:<Ò±
VW<:^?A9[?Z�s©¨Ã<>].@U[?Z�VDZ�]1^_T�C.<Qy.[?Z�=?=`<uTS]jZzCjT3k5i.^_TÉAÉ@B<:A2=?@Bi.]mA+<:].<:ZB��<uTS]jZJy0ZB[`VDZB^_^_ZIC.<
[`A9R2RS<>i.]jR2ZB[?ZLsuZKym[?T2y0T2[?��<uTS].<0CjZ�=?<>CjZB[`A9^_ZL]jZ�s:s>A�Vg<:=?@UZ�s:Ah@UTS]zim].AhVWA9R2RS<uT2[?ZLym[?Z�@B<Ò±
=?<:TS]jZgZ�CÉi.]+Vg<:]jT2[M]5i.VDZB[?TIC.<w<>].<uZB��<uTS].<Ì8¿�¾]j­�A9^_^?<���@UTSVWZ¿[`<>=?i.su^?A�C.A2<¯R2[`A9lm@B<¯<:]
l.RSi.[`ADb58Y���mAD=_ZBRSi.<u^_TWCm<�i.].Ah<:].<uZB��<:TS]jZ��1Z�=?ZBRSi.<u^?AD=?@UZBRSs:<:Z�].CjTWi.]³^_Z�VDy0TWC.<0A9y0ZB[_±
^?ij[\AzC.<«XJ={y
ZB[{suZgk9A2suk2TSsuZ¿÷�7gZ¿÷KX��$y
ZB[�s:A � �GöD=?<wÏmAM�D½~Õ � �2�58YX2����½�A�Z
y0ZB[¬s©¨ÃEt[?R2TS]!=?<�ÏmAP�W½�Õ��âp�X58��9�h��½$A��.CjT�k2ZR�D½~Õ [`A9ymy.[?Z�=_Z�]1^?Ahs©¨Ã<:].@U[?Z�VWZ�]�^_ThC.<
y.[`Z�=?=?<uTS]jZD]jZ�s�[?Z�@B<:ym<uZ�]1^_ZWC.<$VDZ�=?@UTSs:A2VDZ�]1^_Tj8W½�TS<:@`Ï$ìZ¿y0ZB[�T2^_^_Z�].ZB[?Zgi.].A�Vg<:=?@UZ�s:A
�9O�éYX9Oh[`<>=_y0ZB^_^?A2].CjTMs:A{suZBR2R2ZGCjZ�s:suZ�ym[?Z�=?=?<uTS]m<jymA9[?��<:A2s><.s©¨Ã<:].@U[`Z�VDZ�]�^_T�C.<.ym[?Z�=?=?<uTS].ZQA
=_ZBRSim<u^_T{CjZ�s>suZQ<:].<:ZB��<uTS].<jC.<�EQ[?R2TS]³CjZBk2Z�Z�=?=_ZB[?Z�ymA9[`<mA{ú5i.A9^_^_[?T{k2TSsu^_Z�sÌ¨Ã<:].@U[?Z�VDZ�]1^_T
@BA2i.=`A9^_TMC.A2s:suZ�<:].<:ZB��<uTS].<�Cm< � �Gö=��Z�ChZ�=?=_Z�].CjTK<:s+�D½~Õ�[?Z�s>A9^?<uk2TKA2s:s©¨ÃEt[?R2TS]D<:]j­�ZB[`<uT2[?Z
AIú1i.Z�s:suTz[`Z�s:A9^?<uk2T�A2s:s:A � �GöE�%=_Z³A�k2Z�=?=?<:VWT�im]+Z�@B@UZ�=?=`<uk2TàA2i.VDZ�]1^_T�Cm<%y.[?Z�=`=?<uTS]jZ
A!=_ZBRSi.<:^_T³CjZ�s>s©¨Ã<:].<uZB��<:TS]jZLC.< � �GöM=`<�CjT3k1[`ZBv.v0Z{ZUd0ZB^_^?i.A9[?ZDi.]�R2[`A2].CjZh]5i.VDZB[?T!C.<
<:]m<uZB��<uTS].<0C.<�Et[?R2TS]�y0ZB[QVWA2]1^_Z�]jZB[?Z{suZKy.[?T2y0T2[?��<uTS]m<©8
;$<:=`=?A9^_T <:sQ^_Z�VWy
T�C.<�A9y0ZB[?^?ij[`A�y0ZB[³suZIk9A2suk2TSsuZ�÷�7IZI÷GXÉ=?<G=_TS].T�Z�=_ZBRSim<u^_Z

VW<>=?ij[?Zhk9A9[`<:A2].CjTJ<>s$^_Z�VDy0TzC.<eA9y0ZB[?^?ij[`A�C.Z�s:suZhk�A2s:k2TSsuZW÷Kb58g�¾]àymA9[?^?<:@UTSs>A9[?Z��fy0ZB[
s:Agy.[`<:VgAW<:].<uZB��<:TS]jZM=_TS]jT³=_^?A9^_ZDA9y0ZB[?^_Z�s:ZMk9A2suk2TSsuZM÷h7{Z{÷KXWy0ZB[�7{=�<:]zVWT5CjT³C.A
^_[`A2=?­(ZB[`<:[?ZD<:s�RSA2=L]jZ�s$=_Z�@UTS].CjT�k2TSs>i.VDZWC.<�Z�=_ymA2]m=?<uTS]jZ���@U­([�8{ymA9[\A9R2[`A9­(TzX58qpj8:7��KZ�C
<:]�=_ZBRSi.<u^_T+áZ³=_^?A9^?AIA9y0ZB[?^?Azs>A�k�A2s:k2TSs:AJ÷Kb58J½�ZB[�suZ¿<:].<uZB��<uTS]m<e=?i.@B@UZ�=?=?<:k2Z�áZ¿=?^?A9^?A
A9y0ZB[?^?A¿=_TSs:A2VDZ�]1^_Z�s>ADk�A2s:k2TSs:AW÷KbDk9A9[`<:A2].C.TS]jZM<:s�^_Z�VWy
T¿C.<fA9y0ZB[?^?ij[\A�8«��[`<>=?i.su^?A9^?<
T2^_^_Z�]5ij^?<f=?TS]jTgVDTS=_^_[\A9^?<»<:]!l.RSij[\AWb58Yo58

Time(s)
0 2 4 6 8 10 12 14 16 18 20

P
re

ss
ur

e(
kP

a)

110

120

130

140

150

160

 / ndf 2χ   3.13 / 8
Prob   0.926
Po          1.2± 156.2 
Pa-Po     1.551± 52.59 
Tau       0.4135± 4.807 

 / ndf 2χ   3.13 / 8
Prob   0.926
Po          1.2± 156.2 
Pa-Po     1.551± 52.59 
Tau       0.4135± 4.807 

Ar: D pressure vs V3a opening time
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CO2: D pressure vs V3b opening time
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MCA calibration: ADC channel vs input voltage
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MCA calibration: ADC channel vs input voltage
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Mean    50.08
RMS     2.544

 / ndf 2χ  49.83 / 14
Constant  9.6± 397.9 
Mean      0.05± 50.14 
Sigma     0.032± 2.446 
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 / ndf 2χ  49.83 / 14
Constant  9.6± 397.9 
Mean      0.05± 50.14 
Sigma     0.032± 2.446 

Pedestal position channel 1
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Mean    49.93
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 / ndf 2χ  49.16 / 14
Constant  9.2± 365.7 
Mean      0.1±    50 
Sigma     0.034± 2.425 
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Mean    49.93
RMS     2.537

 / ndf 2χ  48.63 / 15
Constant  9.2± 360.9 
Mean      0.1±    50 
Sigma     0.034± 2.425 
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Pedestal position channel 3
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Mean    49.92
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 / ndf 2χ  47.66 / 15
Constant  9.0± 345.5 
Mean      0.06± 49.96 
Sigma     0.035± 2.427 
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Pedestal position channel 4
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Tube # 1, Amp ch 1: rate vs HV

�ªDNTM@CPxR�cCa�Hb¡XS�ÜUÒÇÑSÐ�Ï~Ül×ÙØ�ÒµÏ~Ó¼Ó Ñ7^ ÖÀÑaWlÝÇÏ¬Ü_YOÑ�ÒµÛnÍ¬Ø�Ül×ÙÏ~Þ�ÞxÛ¼Ø�ÖÙÏ¬Þ�Û¼ÚZ×�ÖÀÑS×ÙÛ�ÑSÓGÚ�Ï~Í¬Ø�ÜUÒµØ�Û¼Ü�^ ÝtÜ_Y~Û¼ØxÜÇÏÒtÏ~Ó¼ÓNÔ ÑxÓd×ÀÑ^×ÙÏ~ÜÇÚ�Û¼ØxÜÇÏ?ÑxÕtÕÇÓ¼Û¼ÍOÑS×ÀÑhÑxÓbÕµÖÙÛ¼Ð�Ø<×ÙÝÇàQØµá

,³omLHgADNJMLHo`W �qf F¾RU>Oo�W�2¾ktf
¥l M�U KJ »Q_ _�J ¥
¥Q¥l Q KJ »Q» �Q_�J ¥
¥Q¥m�U KJ »Q� ¥m_IHÇcKJ�H
¥m_U Q KJ »IH _Q_IHQ��J �
¥m_Q_Q�LJ »MÆ _Çc¢�U LJ �
¥m_Q�U KJ »Q� _IHMÆ�H�J �
¥m_MÆU�LJ »Q� _MÆQÆb¥NJ ¥l 
¥m»U Q KJ »Q� _Q�ÇcpÆ�J ¥l 
¥m»Q_Q�LJ�cM  _Q�U M_LJ ¥l 
¥m»Q�U KJ�cH¥ _Q�Q»�¥NJ ¥l 
¥m»MÆU�LJ�cH¥ _Q�Q�Çc/J ¥l 

,�RUBzomiViVR�cCae_b¡L�tÖÙÏZWmÝtÏ~Ü_Y~ÑqÒtÛGÍ¬Ø�Ül×ÙÏ~Þ�ÞxÛ¼Ø�ÕQÏ¬Ö<ÛGßxÑxÓ¼ØSÖÙÛ�ÒtÏ~Ó¼ÓNÔ ÑxÓd×ÀÑq×ÙÏ~ÜÇÚ�Û¼Ø�ÜtÏ¾ÑxÕÇÕtÓ¼ÛeÍ~ÑS×ÀÑ½ÑxÓzÕµÖÙÛeÐ�Ø×ÙÝÇàQØ°ÖÙÛeÕQØSÖ�×ÀÑS×ÙÛpÜÇÏ~Ó¼ÓeÑ^ÕtÖÙÛ¼Ð�Ñ<Í¬Ø�Ó¼Ø�ÜtÜUÑµá
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Tube # 2, Amp ch 2: rate vs HV

��DVTM@CPSR4cCa Æp¡�S³ÜUÒtÑxÐ�Ï~Ül×ÙØ�ÒtÏ~Ó¼ÓeÑL^ ÖÙÏZWmÝtÏ~Ü_Y~ÑXÒtÛ°Í~Ø�Ül×ÙÏ~ÞxÞ�Û¼Ø�ÛeÜ�^ ÝÇÜ�Y~Û¼Ø�ÜtÏ�ÒµÏ~Ó¼ÓNÔ ÑSÓd×ÀÑX×ÙÏ¬ÜÇÚ�Û¼Ø�ÜtÏÑSÕÇÕtÓeÛ¼ÍOÑA×ÀÑ^ÑxÓpÚ�Ï~Í~ØxÜUÒtØ<×ÙÝÇàQØtá

,³omLHgADVJMLCo`W �qf F�RU>Oo�W�2¾ktf
¥l M�U LJ »Q_ ¥�J ¥
¥Q¥l Q LJ »Q» »U �J ¥
¥Q¥m�U LJ »Q� ¥l C¥l /J�H
¥m_U Q LJ »IH _�¥MHÇctJ �
¥m_Q_Q��J »MÆ _Çc¢»�¥XJ �
¥m_Q�U LJ »Q� _Q�Q��¥XJ �
¥m_MÆU��J »Q� _MÆtcH¥�J ¥l 
¥m»U Q LJ »Q� _Q�Q»�¥�J ¥l 
¥m»Q_Q��J�cM  _Q�IHQ»�J ¥l 
¥m»Q�U LJ�cH¥ _Q�Q»�¥�J ¥l 
¥m»MÆU��J�cH¥ _Q�Q�IH�J ¥l 

,³RUBzomiViVRvcCae»b¡<�tÖÙÏZWmÝtÏ~Ü_Y~Ñ�ÒtÛbÍ¬Ø�Ül×ÙÏ~Þ�ÞxÛ¼Ø�ÕQÏ¬Ö³Û�ßxÑxÓ¼ØxÖÙÛ�ÒtÏ~Ó¼ÓNÔ ÑxÓd×ÀÑ�×ÙÏ¬ÜÇÚ�Û¼Ø�ÜtÏhÑSÕÇÕÇÓ¼Û¼ÍOÑA×ÀÑ�ÑSÓ�Ú�Ï~Í~ØxÜUÒtØ×ÙÝtàQØ<ÖÙÛ¼ÕQØxÖ�×ÀÑA×ÙÛbÜtÏ~Ó¼Ó Ñ<ÕtÖÙÛ¼Ð�Ñ<Í~ØxÓ¼Ø�ÜÇÜÇÑµá

=�PSDVgS@HiN>ARU>ADpPAomiVRU>ADNw�DpRQib>OolPAklJqo�RQi r @HRUPA>OJ�>A@CBzJC£UPSDN]zJQPA>ARU>ADbLComiViNoh´HTM@CPSo<cCae�îo^cCae�b£
IKJMgO>OPSRQLCJyYS�CouRQLHYx�Co�DjL r @ComgO>OJ�YlRQgOJygSD�PSRUTQTMDj@HLCTQo�ijRvPAolTMDNJMLHo�FHD�]EiVRU>OomRQ@­gOJQ]HPSR
D�¥m»Q�U Á��£?>A@H>O>ARmw�DVRù]zolPv>ARQijD�>A@CBED¾DVL r @ComgO>ARÂklJMLER¸iVRÂ[®PAo r @ComLCkmRùFHD�Y\JMLp>OolTQTMDNJ
PSDVgA@HiV>AR�omgAgOolPAo�iVDNolwQomIKomLp>Oo�DjLC[®olPxDNJQPAovPSDjgO]zol>O>OJ|R r @ComiVijRX]HPAomgOomLp>ARU>AR±FHRQi?]HPxDVIKJ�o
FHRQi�gOomY\JMLHFCJ`>A@CBzJ|WZYlDNPSYlRK@CTM@HRQiVo�R`_bae»K��2¾ktfxa
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Tube # 3, Amp ch 1: rate vs HV

�ªDNTM@CPxR4cCae�b¡�S³ÜÇÒÇÑSÐ�Ï~Ül×ÙØ�ÒtÏ¬ÓeÓeÑL^ ÖÙÏ9WlÝÇÏ~Ü�YOÑ�ÒtÛ<Í~Ø�Ül×ÙÏ~ÞxÞ�Û¼ØXÛ¼Ü�^ ÝtÜ_Y~Û¼Ø�ÜtÏvÒtÏ~Ó¼ÓNÔ ÑxÓd×ÀÑ�×ÙÏ~ÜÇÚ�Û¼ØxÜÇÏÑxÕtÕÇÓ¼Û¼ÍOÑS×ÀÑ�ÑSÓ¢×ÙÏ¬Ö(Y¬Øh×ÙÝÇàQØµá

,�omLEgADNJMLCo`W ��f F¾RU>Oo�W�2¾ktf
¥l M�U LJ »Q_ »�J ¥
¥Q¥l Q LJ »Q» »Q��J ¥
¥Q¥m�U LJ »Q� �IHQ��J �
¥m_U Q LJ »IH ¥MHIHÇcKJ Æ
¥m_Q_Q��J »MÆ ¥m�Q»�¥�J �
¥m_Q�U LJ »Q� ¥m�MÆU��J �
¥m_MÆU��J »Q� _U ¢ÆU��J �
¥m»U Q LJ »Q� _�¥\c¢��J �
¥m»Q_Q��J cM  _Q_U M_�J �
¥m»Q�U LJ cM  _Q_�¥\cKJ �
¥m»MÆU��J cH¥ _Q_Q_Q��J �

,�RUBzomiViVR�cCadcC¡x�tÖÙÏ9WlÝÇÏ~Ü�YOÑ�ÒµÛtÍ¬Ø�Ül×ÙÏ~Þ�ÞxÛ¼Ø3ÕQÏ¬ÖEÛtßxÑxÓ¼ØxÖÙÛtÒtÏ¬ÓeÓNÔ ÑxÓd×ÀÑª×ÙÏ~ÜtÚ�ÛeØxÜÇÏ�ÑSÕÇÕÇÓ¼Û¼ÍOÑA×ÀÑ3ÑxÓm×ÙÏ¬Ö(Y~Ø�×ÙÝtàQØÖÙÛ¼ÕQØxÖ�×ÀÑS×ÙÛpÜÇÏ~Ó¼ÓeÑhÕµÖÙÛeÐ�Ñ°Í~Ø�Ó¼ØxÜÇÜUÑmá
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Tube # 4, Amp ch 2: rate vs HV

��DVTM@CPSR4cCae�b¡�S³ÜUÒtÑxÐ�Ï~Ül×ÙØ�ÒtÏ~Ó¼ÓeÑL^ ÖÙÏZWmÝtÏ~Ü_Y~ÑXÒtÛ°Í~Ø�Ül×ÙÏ~ÞxÞ�Û¼Ø�ÛeÜ�^ ÝÇÜ�Y~Û¼Ø�ÜtÏ�ÒµÏ~Ó¼ÓNÔ ÑSÓd×ÀÑX×ÙÏ¬ÜÇÚ�Û¼Ø�ÜtÏÑSÕÇÕtÓeÛ¼ÍOÑA×ÀÑ^ÑxÓ3WlÝUÑSÖ�×ÙØ°×ÙÝÇàQØµá

,³omLHgADNJMLHoKW ��f F�RU>Oo�W�2¾ktf
¥l M�U KJ »Q_ »�J ¥
¥Q¥l Q KJ »Q» »Q��J ¥
¥Q¥m�U KJ »Q� �Q_Q��J �
¥m_U Q KJ »IH ¥m�MÆQÆLJ Æ
¥m_Q_Q�LJ »MÆ ¥µÆQÆtctJ �
¥m_Q�U KJ »Q� ¥m�U M_KJ �
¥m_MÆU�LJ »Q� _U Q ¢ÆLJ �
¥m»U Q KJ »Q� _U ¢ÆU�KJ �
¥m»Q_Q�LJ�cM  _�¥m»IHKJ �
¥m»Q�U KJ�cM  _�¥µÆÇ /J �
¥m»MÆU�LJ�cH¥ _Q_U M�KJ �

,³RUBzomiViVR�cCae�b¡N�tÖÙÏ9WlÝtÏ~Ü_YOÑ¾ÒtÛEÍ~ØxÜm×ÙÏ¬Þ�Þ�Û¼ØqÕQÏ¬Ö?ÛEßxÑxÓ¼ØxÖÙÛnÒtÏ~Ó¼ÓNÔ ÑxÓd×ÀÑî×ÙÏ~ÜtÚ�ÛeØxÜÇÏ�ÑSÕÇÕÇÓ¼Û¼ÍOÑA×ÀÑ�ÑxÓ�WmÝÇÑSÖ�×ÙØ×ÙÝtàQØ<ÖÙÛ¼ÕQØxÖ�×ÀÑA×ÙÛbÜtÏ~Ó¼Ó Ñ<ÕtÖÙÛ¼Ð�Ñ<Í~ØxÓ¼Ø�ÜÇÜÇÑµá



�Q� â3ã�ä°ålæ�ç�èhç¿ébê�æ�ë�ìhåhíîå�ï¦ç^ð¾åmæ�ç^ñ�ã½ò�òhåmç
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Mean    255.9
RMS     99.55

 / ndf 2χ  14.45 / 180
p0        45.27± -30.83 
p1        44.34± 45.28 
p2        914.3± 628.2 
const1    1.773± 3.735 
mean1     12.0± 198.5 
sigma1    13.3±  29.6 
const2    3.31± 24.97 
mean2     4.6± 329.6 
sigma2    10.26± 73.87 
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Mean    255.9
RMS     99.55

 / ndf 2χ  14.45 / 180
p0        45.27± -30.83 
p1        44.34± 45.28 
p2        914.3± 628.2 
const1    1.773± 3.735 
mean1     12.0± 198.5 
sigma1    13.3±  29.6 
const2    3.31± 24.97 
mean2     4.6± 329.6 
sigma2    10.26± 73.87 

Fe spectrum. Tube # 1, Amp ch 1, HV:  1350 V
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Mean    235.5
RMS     89.01

 / ndf 2χ   10.8 / 160
p0        2.9± -102.7 
p1        2.9± 117.5 
p2        311.5±  1969 
const1    1.47±  4.07 
mean1     12.3± 180.5 
sigma1    10.76± 30.68 
const2    1.65± 25.38 
mean2     3.6±   300 
sigma2    6.34± 61.07 

ADC channel
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 / ndf 2χ   10.8 / 160
p0        2.9± -102.7 
p1        2.9± 117.5 
p2        311.5±  1969 
const1    1.47±  4.07 
mean1     12.3± 180.5 
sigma1    10.76± 30.68 
const2    1.65± 25.38 
mean2     3.6±   300 
sigma2    6.34± 61.07 

Fe spectrum. Tube # 2, Amp ch 2, HV:  1350 V
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�U  â3ã�ä°ålæ�ç�èhç¿ébê�æ�ë�ìhåhíîå�ï¦ç^ð¾åmæ�ç^ñ�ã½ò�òhåmç

Mean    234.6
RMS     100.4

 / ndf 2χ  11.66 / 176
p0        2.33± -96.46 
p1        2.3± 109.6 
p2        379.3±  2948 
const     1.288± 1.431 
mean      16.0±   199 
sigma     19.58± 16.82 
const2    0.88± 11.99 
mean2     4.9±   312 
sigma2    8.79± 62.81 

ADC channel
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Mean    234.6
RMS     100.4

 / ndf 2χ  11.66 / 176
p0        2.33± -96.46 
p1        2.3± 109.6 
p2        379.3±  2948 
const     1.288± 1.431 
mean      16.0±   199 
sigma     19.58± 16.82 
const2    0.88± 11.99 
mean2     4.9±   312 
sigma2    8.79± 62.81 

Fe spectrum. Tube # 3, Amp ch 1, HV:  1350 V
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Mean    233.8
RMS     100.1

 / ndf 2χ  12.58 / 176
p0        2.657± -2.029 
p1        25.14± 13.97 
p2        157.19± 31.08 
const     23.573± 9.014 
mean      147.8± 121.8 
sigma     80.6±  57.7 
const2    2.84± 18.21 
mean2     12.3± 294.5 
sigma2    16.6±  78.8 
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p0        2.657± -2.029 
p1        25.14± 13.97 
p2        157.19± 31.08 
const     23.573± 9.014 
mean      147.8± 121.8 
sigma     80.6±  57.7 
const2    2.84± 18.21 
mean2     12.3± 294.5 
sigma2    16.6±  78.8 

Fe spectrum. Tube # 4, Amp ch 2, HV:  1350 V
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Pedestal subtracted photopeak position tube 1

Voltage (V)
1240 1260 1280 1300 1320 1340 1360 1380

E
sc

ap
e 

pe
ak

 p
os

iti
on

 (A
D

C
 c

h)

20

40

60

80

100

120

140

160

180

200

220
Pedestal subtracted escape peak position tube 1
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Pedestal subtracted photopeak position tube 2
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Pedestal subtracted escape peak position tube 2
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Pedestal subtracted photopeak position tube 3
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Pedestal subtracted escape peak position tube 3
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Pedestal subtracted photopeak position tube 4
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²°ºdJQPSDNTMDVLCo^FHD r @HomgO>OJqgAY\JMgO>ARQIKomLp>OJ½FHDN]zomLHFHo<FHR�[ RU>O>OJQPxDCIKomYlYlRQLHDVYlD�£MY\JMIvo�RQF�omgAomIu}
]EDVJ�FHD ¹zolPAomLCklo�LComiVijR�TQolJMIKol>OPSDjR�FHomDE>A@CBnDEJ�wÇRUPxDVRUkmDNJMLHDGFHDnTM@HRQFHRUTMLCJKFCJtwb@C>Oo�RuFHD }
gARQijiVDVLComRQIKomLp>OJKFComDG´EiVD�£bJQ]H]E@HPAoqFHR�[ RU>O>OJQPSD�iNolTMRU>AD�RQiViVRuFHDNwQolPxgAR�]HPAomRQIK]EijDN´EYlRUkmDNJMLCo
FComi�gOolTMLHRQiVo�]HPSJµwQomLHDNomLp>OouFHR`JQTMLED³YlRQLHRQiVo�FCJtwb@H>ARyRyFHD ¹zolPAomLCklo�FHD�TM@ERQFHRUTMLCJXFComD
YlRQLHRQijD�FComiVi�ºdomiVol>O>OPAJMLHDVYlRuFHD�iNol>O>A@HPSR�a

©�olP?YlDVRQgSYl@HLuYlRQLHRQiNo�FHDbiNol>O>A@CPSR�£M]zolPªYlDVRQgAYl@HL�olwQomLp>OJ½R�gADVLCTQJMijR�>OPSRQYlYlDVR�£Eso^gA>ARU>OJ
TQomLColPxRU>OJ�@HL�DVgO>OJQTQPSRQI`IvR½FComiji�º¼RQIK]EDNolklkmR½FComiEgOolTMLERQiNoQ£pY\JML�]EDNomFHDjgO>ARQiViNJqgOJQ>O>OPSRU>O>OJC£
PAomijRU>ADNwÇR�RQDngAJMiVDE�HDV><gA@HijiVR�>OPSRQYlYlDVR�a"¯îLCJuFColTMiVDngO]zol>O>OPSDEFHDE>A@CBzJ�gADjLCTQJMiNJ�JQ>O>OomLb@C>ADzDVL
r @ComgO>OJ`IvJbFCJXso�IKJMgO>OPSRU>OJ`DjL�´HTM@CPSRv�ba Æpa

Entries  6763
Mean    202.9
RMS       169

 / ndf 2χ    497 / 108
Constant  48.3±  2681 
MPV       1.15± 98.64 
Sigma     0.52± 38.57 
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Entries  6763
Mean    202.9
RMS       169

 / ndf 2χ    497 / 108
Constant  48.3±  2681 
MPV       1.15± 98.64 
Sigma     0.52± 38.57 

Layer 3, tube 8
Run 896

�ªDNTM@CPSRv�ba Æp¡^ËmÕQÏ¬×�×�ÖÙØ^ÒµÏ~Ó¼ÓNÔ Ï¬ÜÇÏ¬ÖÙÞxÛ Ñ�ÒµÏ~ÕQØ�Ú�Ûd×ÀÑS×ÀÑ^Û¼Ü�ÝÇÜîÚ�Û¼ÜtÞ�Ø�Ó¼Ø�×ÙÝÇàQØµá

¯îL«´H>�Y\JMLù@HLHR�FHDVgO>OPxDNBE@CkmDNJMLHo�FHD3²³RQLHFHRQ@ so`gO>ARU>OJ|]GJMDªomgAolTM@HDN>OJ�gA@ÂYlDjRQgAYl@HL
DVgA>OJQTQPSRQIvIvRK]zolP�FCol>OolPxIvDVLHRUPAo�DjizwÇRQiNJQPSoq]EDAs@�]HPAJQBnRUBEDViNoKW�{|©°�qf�FComiViNJKgO]zol>O>OPAJCa

=h[ZRU>O>OJQPSD�FHDzDVLp>OolPSYlRQiVDNBEPSRUkmDNJMLCoqgOJMLCJvgA>ARU>AD�JQ>O>OomLp@H>AD�]zolP�YlDVRQgAYl@HLXYlRQLHRQiVo�Y\JMIKo
DVipPSRU]H]zJQPA>OJî>OPSR�iVR�IKomFHDjR�gA@�>A@C>O>AD�D�HÇc�YlRQLHRQiVD�FComipwURQiNJQPAo^]EDAs@�]HPAJQBERUBnDViNo°o�DVipwURQiNJQPAo
]EDAs@�]HPAJQBERUBEDjiNoîFHomiViNJKgO]zol>O>OPAJKPAomiVRU>ADVwQJ`RQi�gADVLHTQJMiNJK>A@CBzJC£�JMgAgADVRK]zolP�DVi�YlRQLERQiNo��A¡

��� � ¡ !#"%$
!#"%$ ��&

W��baV¥µf
²³RÁFEDVgO>OPSDNBn@CkmDNJMLCo|FHomD�[ZRU>O>OJQPSD�FED�DVLp>OolPSYlRQiVDVBHPSRUkmDNJMLCo¸soÂIKJMgO>OPSRU>AR DjL4´ETM@CPSR �bae�b�
i�ºdolPSPAJQPAo�YlRQiVY\JMiVRU>OJyRK]ERUPA>ADVPAoqFHRQiVi�ºdolPAPSJQPAoqgA@HizwURQiNJQPAo�]EDAs@�]EPAJQBERUBEDViVoîFComijiNJvgO]zol>O>OPAJC£
JQ>O>OomLb@C>OJ¤FERQi3´H>�FHD3²³RQLHFHRQ@ÂFComijiNJXgO]zol>O>OPAJ�FHD3YlDVRQgAYl@EL«>A@CBzJC£�gAD?I`RQL¢>ADNomLHovRQi?FHD
gOJQ>O>OJ�FComiH_#°ya?©�olP°DVLp>OolPSYlRQiVDVBHPSRUPAo�DVi�PSDVwQomiVRU>OJQPAoQ£pDjipwURQiNJQPAo�FComiVi�ºdomLColPSTMDVR�FCol]zJMgADN>ARU>AR
]zolP�JQTMLHD°YlRQLHRQiNo`FHD°iNol>O>A@CPSRXFColwQo�omgAgOolPAo�IKJMiN>ADN]EijDVYlRU>OJX]zolP�DVi3[ZRU>O>OJQPAo�Y\JQPAPSol>O>ADNwQJ
PAomijRU>ADNwQJ`RQi�]ERUPS>ADVY\JMiVRUPAo�YlRQLHRQiVoQa

©�olP3FCol>OolPSI`DVLHRUPAo°DjiMwURQiNJQPAoh]EDAs@q]HPSJQBERUBEDViNo?FHomiVi�ºdomLColPATMDjR�FCol]zJMgADN>ARU>ARîLColTMiVD¢olwQomL�}
>ADbPAolTMDVgA>OPSRU>ADpDjL½JQTMLHDbRQY r @HDVgADNkmDVJMLCo<FHDbFHRU>AD�£�so�gO>ARU>OJ�PSDNomIK]nDN>OJ�@HL�DVgO>OJQTQPxRQIvIvRîFComiViNo
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Entries  64
Mean    1.001
RMS    0.04505

 / ndf 2χ  1.397 / 3
Constant  4.65± 28.85 
Mean      0.0046± 0.9935 
Sigma     0.0034± 0.0341 

Correction factor
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Entries  64
Mean    1.001
RMS    0.04505

 / ndf 2χ  1.397 / 3
Constant  4.65± 28.85 
Mean      0.0046± 0.9935 
Sigma     0.0034± 0.0341 

Correction factor

�ªDNTM@CPSRK�bae�b¡nU�ÛeÚZ×�ÖÙÛ¼àtÝ_Y~Û¼Ø�ÜtÏ?ÒtÏ~Û#^NÑA×�×ÙØxÖÙÛbÒtÛ¢ÛeÜl×ÙÏ¬ÖÙÍ~ÑxÓ¼Û¼àtÖÀÑµY¬ÛeØxÜÇÏ?ÕQÏ¬Ö�Û�ùµúh×ÙÝtàÇÛMÕtÖÙØxÕQØxÖ(Y~Û¼Ø�ÜÇÑxÓ¼ÛNá

RQIK]EDNolklkmR�F�º¼DVIK]E@EiVgOJC£QY\JML`]nDNomFHDVgO>ARQijiNJqgOJQ>O>OPSRU>O>OJ�o�Y\JQPAPAol>O>Oo�IKomFHDjRQL¢>OoîDC[ RU>O>OJQPxDnFHD
DVL¢>OolPxYlRQiVDNBHPSRUkmDVJMLCoQ£¢FHDC>A@H>O>ADETMiVDE�HDN>°gA@EiViVR�>OPSRQYlYlDVR�PAolTMDVgA>OPSRU>ADELColTMijDHolwQomLp>ADnR�gADVLCTQJMiVR
>OPSRQYlYlDVR�a ¯ @±>ARQiNoKDVgO>OJQTQPxRQIvIvR¤sougA>ARU>OJX]GJMD³omgOolTM@HDV>OJ�@EL¤´E>îRQiVijR�²³RQLHFHRQ@±YS�CoK�HR
[®JQPSLEDN>OJ½DViEwÇRQiNJQPSo¾]EDAs@`]HPAJQBERUBnDViNo�]zolP<iVR½]ERUPA>ADVY\JMijRUPAo�RQY r @HDVgADVkmDNJMLCoQa\¯�L�omgOomIK]nDNJ�FHD
>ARQiNoq´H>�so�PSDV]GJQPS>ARU>OJvDVL�´HTM@CPSRv�bae�ba

=^wÇRQiNJQPxD�FComiVi�º¼RQiV>ARu>OomLHgADNJMLCo�RU]H]EiVDVYlRU>AR`RQD�´EiVDÙ£HFComiViVRu]HPSomgAgADNJMLCoqo�FComiViVRu>OomIK]zo\}
PSRU>A@CPSR�YlRUPSRU>O>OolPSDVgO>ADjYlD�FED�YlDVRQgAYl@ELHR`RQY r @HDVgADVkmDNJMLCo�FED�FHRU>AD³omgOolTM@HDN>ARygOJMLCJyPSDN]zJQPA>ARU>AD
LComiViVR½>ARUBGomijiVR��bae_uDjLHgADNomIKoîRQizwÇRQiVJQPAo�]EDAs@�]HPAJQBERUBEDjiNo¾FComiViÙºdomLColPATMDVR�FCol]zJMgADN>ARU>AR�a?©�olP
iVR�IvDVgS@CPSR�FComijiVRq]HPAomgSgADNJMLCo�gOJMLHJ�gO>ARU>ADG@HgARU>ADngOomLHgOJQPxDH[Z@HLCkmDNJMLHRQLp>ADEDjL`@HL�DVL¢>OolPSwÇRQiViVJ
FHDC]HPAomgSgADNJMLHDHY\JMIv]HPAomgOJ�>OPSR½ �oî_U ¢Æ���©�R��HijR�iNol>O>A@CPSR½wbDVomLCo¾omgOolTM@EDN>AR�>OPSRQI`DN>OoîgAJQ[®>~}
¶hRUPAo�o¾wbDNomLHo^FEDNTMDN>ARQiVDNklkmRU>ARqFERq@HLKIKJ�FH@HiNJ�E�¯7@���{ HU C¥m�qDVLKDVLp>OolPAwURQiViVD�FHD�cM q©ªR��
gAD�soqgAY\omiN>OJuRQiViNJQPxR r @ComgO>OJ�wÇRQiVJQPAoîY\JMIvoîolPSPAJQPAo�gA@HiViVR½iNol>O>A@CPSR�a<�hJMIvoîFCol>O>OJKDVL�]HPAo\}
Y\omFComLCkmR�£�iVR�>OomIv]GolPxRU>A@CPSRywbDVomLCoKDVL¢wQomY\oviVol>O>AR�IKomFHDVRQLp>Oou>OolPSIKJMIKol>OPxD?RQiª]EiVRU>ADVLHJ
W PAomgADVgO>OJQPxD�RQi?]EiVRU>ADVLCJ�FHR«¥l Q ¤�q�HI�f�DViªYl@HDªolPAPAJQPSovFHDªIvDVgA@CPxR¤sovRU]H]EPAJMgAgADVI`RU>ADNwÇRÇ}
IKomL¢>OoK]nRUPSDªRX �aV¥('m�î�z]GJMDjYS�CBoK]zolPqiVR�IvDVgA@CPxR�FComijiVR`>OomIv]GolPxRU>A@CPSR�FComiª]HPAJQ>OJQ>ADV]GJ
gAD�so�@H>ADViVDNklkmRU>OJ±@HLÂ@HLHDjY\J|gOomLHgOJQPSo`]zJMgO>OJ¤RQF¸@HLùijRU>OJ¤FComi°]HPAJQ>OJQ>ADN]zJ|gO>OomgSgOJC£3gAD¾so
RU>O>OPSDNBE@HDV>OJ|RQiViVR�I`DVgA@CPSR|FComiViVRX>OomIv]GolPxRU>A@CPSR|FHomiVi�º¼DVLp>OolPAJ�PSDVwQomiVRU>OJQPAo�@ELÂolPAPAJQPSoyFHD
 �ae» ' � Ä¼Æb¥\ÈÙa
êx�wvx�wv �������� "!#�%$&��'])�+¾��) +-)�+-!#�]�(�
²�RKYlRQiVDNBEPSRUkmDNJMLCo�DVL�omLHolPATMDVRKFComi�PxDNwQomiVRU>OJQPAovso�gO>ARU>ARvomgOolTM@EDN>ARKPAolTMDVgA>OPSRQLHFCJvgO]zol>O>OPSD
FHD?omIvDjgAgADNJMLCo�FHD<@ELHR|gOJQPSTQomL¢>OoXFHDh�O�\�CoQa ¿�@ComgO>Oo�IvDVgA@HPAo`gOJMLCJ­gO>ARU>Oo�o\¹zol>O>A@HRU>Oo
@C>ADViVDNklkmRQLEFCJ`@HL¤>OPSDNTQTQolPqYlRQgA@HRQiVo�oKFH@HL r @Co½TMiVD³gA]Gol>O>OPxD�JQ>O>OomLb@C>ADªLCJML±]HPAomgOomLp>ARQLCJ
@HL�[ JQ>OJQ]EDVYlY\JXYS�EDVRUPSRQIKomLp>Oo�DjFComL¢>ADV´EYlRUBEDViNoQ£nIvR�@ELHR`FHDjgO>OPSDNBE@HkmDNJMLCoqY\JML¢>ADjLp@HR�´ELCJ
RQF�@HLER¾gO]ERQijiVR�Y\JQPAPSDjgO]zJMLHFComLp>Oo°RQiVi�ºdomLColPSTMDVR¾LCJMI`DVLHRQiNo°FHomiM[ JQ>OJMLCoQ�¢>ARQiNo^RQLHFHRQIvomL¢>OJ
so^FCJtwb@C>OJ�RQib[ RU>O>OJ�YS�HoQ£M@C>ADViVDNklkmRQLEFCJ¾@HL½>OPSDNTQTQolP3YlRQgA@HRQiNoQ£QLCJMLysoh]GJMgSgADNBEDViVo�omgSYliV@HFColPAo
DViEY\JMLp>OPSDNBE@H>OJ�FComDGY\JMgAIvDVYlDGRQiViNJ�gO]zol>O>OPAJCa�¯îL`omgOomIv]EDNJuFHDH>ARQiNo�gO]zol>O>OPAJysoîIvJMgO>OPSRU>OJ
DVL�´HTM@CPSRv�baV¥l �a



¥l M� âªãîä?åmæ�ç^è^çÕÔ¢ê æx;¶l�æÁí�;?å�ïÁç�íyë�è�å^íîå½æªñ¾í
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Run 896 Entries  421767
Mean    202.1
RMS     165.4

 / ndf 2χ  31.66 / 23
Constant  181± 5.772e+04 
MPV       0.4± 112.9 
Sigma     0.53± 51.74 

Run 896

�ªDNTM@CPxR��bae�b¡½ËµÕQÏ¬×�×�ÖÙØ�ÒtÏ~ÞxÓ¼ÛEÛ¼Ð�ÕtÝÇÓ¼Ú�Û�ÖÙÏ~Þ�Û¼ÚZ×�ÖÀÑA×ÙÛnÜtÏ~Û�úîÐ�ØmÒµÝÇÓ¼ÛCÒtÛEó%á]U¸Í¬Ø�Ü�ÝtÜpÔ ÑxÓd×ÀÑ�×ÙÏ~ÜÇÚ�Û¼ØxÜÇÏÑxÕtÕÇÓ¼Û¼ÍOÑS×ÀÑ<ÑxÛI`UÓ¼Û¢ÒtÛ�g[ú�cac"enVmÝtÜUÑ?ÕtÖÙÏ~Ú�Ú�Û¼Ø�ÜtÏªÕUÑAÖÙÛ¢ÑÀgZc�b*)má ú,+kg9c ­ öCÑ<Ñ�Ò�ÝÇÜUÑ3×ÙÏ~Ð�ÕQÏ¬ÖÀÑA×ÙÝtÖÀÑ?ÒtÛ±bµbmá h- Q³á

2¾� W ��f © W¬§V¥l  � ©ªR¢f , W ' ��f {|©°� WZYlRQL�a°��@���f olwQomL¢>ADhW¬§V¥l  ¨ f
¥\cM Q KJ ¥ ¥l M�U �ae�KJ  �adc _�¥UaV¥�J  �ae» �MÆpae�Q�LJ  �ae�Çc �U 
¥m»Q�U KJ ¥ ¥l M�Q_baV¥XJ  �adc _U �ae��J  �ae» c¢�bae�Q»LJ  �aV¥µÆ ¥m_U 
¥m»U Q KJ ¥ ¥l M��¥UadctJ  �adc _�¥Ua¼ LJ  �ae» _Q�bae�Q�LJ  �aV¥MH �U 
¥m»Q�U KJ ¥ �Q�Q�bae»�J  �adc _�¥UaV¥�J  �ae» ÆU»ba�HÇc/J  �adc¢_ ¥m_U 
¥m»U Q KJ ¥ �Q�Q�bae��J  �adc _�¥UaV¥�J  �ae» cH¥Uae�Çc/J  �aV¥m� �U 
¥m_Q�U KJ ¥ �Q�Q_bae��J  �adc _U �aV¥�J  �ae» _Q_bae»Q_LJ  �ae_Q» �U 
¥\cM Q KJ ¥ ¥l M_Q�badctJ  �adc _Q_ba Æ�J  �ae» ¥Q¥m_bae�U KJ  �adcM  _Q�U 
¥m»Q�U KJ ¥ ¥l M»U �ae�KJ  �adc _�¥UaV¥�J  �ae» HU �a ÆU�LJ  �ae_Çc _Q�U 
¥m»U Q KJ ¥ ¥l M»Q_ba�HKJ  �adc _�¥Uae»�J  �ae» »ÇcCadcM KJ  �aV¥l  ¥m�U 

,�RUBzomiViVR:�bae_b¡ S�Ód×ÀÑ ×ÙÏ~ÜÇÚ�Û¼Ø�ÜtÏaV|ÕtÖÙÏ~Ú�Ú�Û¼ØxÜÇÏ Ï ×ÙÏ¬Ð�ÕQÏ¬ÖÀÑS×ÙÝµÖÀÑ¿ÍOÑSÖÀÑA×�×ÙÏ¬ÖÙÛ¼ÚZ×ÙÛeÍ¬Û�ÒtÛyÍ¬Û ÑSÚ�Í~ÝÇÜÇÑÑxÍ9WlÝtÛeÚ�ÛkY~Û¼ØxÜÇÏaVUÒtÏ~ÕQØxÚ�Û¼×ÙØ�ÒµÛpÏ¬ÜÇÏ¬ÖÙÞxÛ Ñ°ÖÙÏ~Þ�Û¼ÚZ×�ÖÀÑS×ÙØ�ÏªÜmÝtÐ�Ï¬ÖÙØ<×ÙØS×ÀÑxÓ¼Ï?ÒtÏ~ÞxÓ¼ÛbÏ~ß\Ï¬Üm×ÙÛ¢ÒµÏ~Ó¼ÓVÔ ÑSÍ9WlÝÇÛ¼Ú�ÛkY~Û¼Ø�ÜÇÏxá
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ADC channel
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Iron55 Calibration Entries    3.020636e+08
Mean    1.797
RMS     8.058

 / ndf 2χ  90.31 / 30
p0        6.0± 522.2 
p1        2.2±  1004 
p2        1.39± 43.92 

Iron55 Calibration

��DVTM@CPSR`�baV¥l �¡�ËµÕQÏ¬×�×�ÖÙØ^ÖÙÏ~ÞxÛ¼ÚZ×�ÖÀÑS×ÙØ¾ÕQÏ¬Ö�ÓeÑ�ÍOÑSÓeÛ¼àµÖÀÑµY~Û¼Ø�ÜtÏhÛ¼ÜqÏ~ÜtÏ¬ÖÙÞ�ÛeÑ�ÒtÏ~Ó¢ÖÙÛ¼ß\Ï~ÓeÑS×ÙØSÖÙÏhÝt×ÙÛ¼Ó¼ÛkYZYOÑSÜUÒtØÝtÜUÑ°Ú�ØxÖÙÞ�Ï¬Üm×ÙÏ?ÒµÛ ²³² �tÏ�á

=¬L r @ComgO>OJ�YlRQgAJ|DVi�[ RU>O>OJQPSo`FHDªYlRQiVDNBHPxRUkmDNJMLCoKDVL±omLColPATMDVR­so`gA>ARU>OJ|FColPSDNwURU>OJ�omgOo\}
TM@ComLHFCJ�gA@EiViVR�gO]ERQijiVR^FComiViVR�FHDjgO>OPSDNBE@HkmDNJMLCoª@HLq´H>�R�>OPAo°]ERUPxRQIKol>OPSDMY\JML�@HLHR�[Z@HLCkmDNJMLHo
FHD��ColPSIvD � W� �f\¡ .§õ ±¢�Waª�/102 f�¥¿¥ & W��bae_Mf

¯ D�]E@�sJvFHDVIKJMgO>OPxRUPAo½YS�Ho�iVRK]zJMgADVkmDNJMLCoqFComi�[ JQ>OJQ]EDVYlY\J�]E@³sJvomgSgOolPAo½FCol>OolPxIvDVLHRU>AR
FHRQDG]ERUPSRQIKol>OPSD�FHomin´E>^@H>ADViVDNklkmRQLHFHJ�iVRuY\JQPAPSomiVRUkmDNJMLCo�omgADVgA>OomL¢>Ooq>OPSRKDjin]nRUPSRQIKol>OPAJ��
o�iVR3�ÂFComiz´H>¾TMRQ@HgAgADVRQLHJvYS�Co½gSD�FCJµwbPAolBHBzoqo\¹zol>O>A@HRUPAo�gS@Hiz[®JQ>OJQ]nDVYlY\J¤Ä¼ÆU»ÇÈÙa

²�R¦PAomijRUkmDNJMLCo­>OPSR DVi�YlRQLHRQiVoÂFHDq��@�� oÂiÙºdomLColPATMDVR FComD�[ JQ>OJMLHD�omIKomgSgAD�FHRQiVijR
gOJQPATQomLp>Oo�W���¡ �bae�u�Qol�qf�PSDVgA@EiN>AR�omgAgOolPAo

.54 � ¡76 ©ù_ & �Q_q§ � ¥¦  &  Q ¢Æ�§ � �
& W��bae»Mf

©�olP�iÙº¼RQLHRQiVDVgAD³FComD�FHRU>AD³gAJMLCJXgO>ARU>OouomgOolTM@HDN>Oouc�RQY r @HDjgADNkmDNJMLHD³gAY\olTMiVDNomLEFCJ`wURQiNJQPSD
FHDpRQiV>AR�>OomLEgADNJMLCoQ£U]HPAomgSgADNJMLCo<oh>OomIv]GolPxRU>A@CPSR�>ARQiVD�YS�Co�DVibFCol]zJMgADN>OJ�IKomFHDNJîFHDpomLColPATMDVR
PSDVgA@HiV>ARvFHDªYlDNPSYlR±¥l Q XYlRQLHRQiVDªFHD���@���gA@H]GolPxDNJQPAo½RQiª]EDVomFHDVgO>ARQiViVJ¤W [ RUPSo�PxDN[®olPxDVIKomLp>OJ
RQiViVR�>ARUBzomiViVRv�bae_Mfxa

=¬i¾´H>|so±gO>ARU>OJ¸omgAolTM@HDN>OJÁ]GolPyYlDVRQgAYl@HLERÂR r @EDVgADNkmDNJMLHo�FHD¾FHRU>AD¾omF �HRù[®JQPxLHDN>OJùD
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Entries  421914
Mean    1.198
RMS    0.9835

 / ndf 2χ  78.94 / 47
Constant  92± 2.927e+04 
MPV       0.0023± 0.6696 
Sigma     0.0030± 0.3038 
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Ä ¥�È���{ ¯ Y\JMiViVRUBzJQPSRU>ADVJML�a�±�²<³;´�µ·¶*³�³1¸%¹Q´�µhºy»¡¼y½
¾v»¡¿8´�µ7´NÀOÁ9ÂkÁ�¼§»¡¿¡¾vÃlÄ=Â�Å{Æ�ºy¿¡¾Fº
Ç Äv»jÄa¾v»È´�¼É´�µ<»	ÅkÄ�¶*µ�»jÄF¼*µ�Á�»¡¿¡´�µ1Á�Ã�³�ÂkÁ�¾yÄ%³�»ÈÁ�»¡¿8´�µH£G_U Q M_ba

Äd_tÈÉ
îa3��iN]nRU>laÊ±5Ã Â�ÅËÁB²ÌÁvÍ�µ�ÄF»¡¿8¾O³�Â
Äa¾v»¡¼N´�Î¬ÄF»jÄF¼fÏ	±5²B³�Ð�ÑFÒfÄaÓyÂ
Ä§¼y¿bÎ¬Ä§µ1»%´�µÔ»	ÅkÄ
¶*µ�»jÄF¼*µ1Á�»¡¿¡´�µ�Á�Ã�³�ÂhÁ�¾*ÄÉ³1»ÈÁ�»¡¿¡´�µ�Ï	¶*³
³�ÒÇa<RQgO>OPSJU}Ù]E�n�Ç M»U M�Çc¢�MÆp£�_U Q M»ba

Äd»tÈ���a�
^RUPAPSRQ@�aO±�²<³1ÕY±ÖÂkÁ�¼§»¡¿8¾FÃ×ÄO´{ØyºvÄ§¼yÙ�Á�»È´�¼*ÆB¿	µ�ºjÂkÁ�¾yÄ\aXRQgO>OPAJU}Ù]E�G�Ç C¥l M»Çc¢�Q»b£
_U Q C¥Ua

Ä cUÈ���aÚ
hJM@HYx�Col>�ol>�RQiÙa�³
¿	Î=½kÃHÁ�»¡¿8´�µ#´NÀB¾*´�º*Î=¿8¾@ÛmÄ@¿qºF´�»È´*ÂhÄ§º Ç ÄF»jÄa¾>»jÄ Ç Ø§Æ·»	ÅkÄ
Üp¶�¹KÝÞ¿bµ�±�²<³�´�µÔ»	ÅkÄo¶*³�³Haù=~L;ß�½
¾vÃlÄDÁ�¼¬àÚÅ{Æ�º*¿8¾§º�£°wQJMiV@EIKoX�7HQ�Q�b£h]ERUTQomg
cH¥µÆvá¢c¢_U �£�_U Q C¥Ua

Äd�tÈ�F�aK
^RU>O>ADVgA>OJML�a·â�ÅkÄ9¾*Á*ÂkÁ{ØF¿bÃã¿¡»¡¿8Ä§ºä´«À¬»	ÅkÄ3±mÃ Â�ÅkÁ9²fÁvÍ�µ�ÄF»¡¿8¾¬³�ÂhÄa¾>»¡¼«´�Î¬Äv»jÄ§¼OÁ�º
å Ä
æ<Í�Á�Î=Î(Á�ç^¼NÁ�Æ�º Ç ÄF»jÄa¾>»È´�¼�a<RQgO>OPAJU}Ù]n�n�U�Q��¥Q¥m_ÇcH¥U£�_U Q C¥Ua

Ä¸HtÈK�îa&@�aH�îLHFColPSgOJML�a%â�ÅkÄ�Âk´�º*¿¡»¡¿	Ù�Ä(ÄFÃlÄD¾v»¡¼N´�µHa°=~LèàÚÅ�Æ,ºy¿¡¾*Á�Ã�ÜSÄ§Ù>¿ÈÄ§é3£CwQJMij@HIKoqc¢»b£
]ERUTQomg�c¢��¥*á¢c¢�ÇcC£3¥m�Q»Q»ba

Ä¼ÆµÈ ¯ a�2½aIE�omFHFColPSIvoFiQolP?RQLHF`�îa�@�aM�îLHFColPxgOJML�a�ßê´�»jÄS´�µ9»	ÅkÄ�ß%Á�»¡½k¼NÄ5´«Àê¹Q´�ºyÎ=¿¡¾vç
Ü�Á�Æ�ÂkÁ�¼§»¡¿¡¾vÃlÄ§ºxah=¬Lèà�Å{Æ�º*¿8¾DÁ�Ã�ÜpÄ§Ù,¿8ÄFé3£HwQJMiV@HIvo½��¥U£E]ERUTQomg¾�Q�Çc�áb�Q�IHb£3¥m�Q»MÆpa

Äd�tÈ=�Ca?�îa ¯ >OPAolol>KRQLHF1��a°�îa ¯ >OolwQomLHgAJML�a�ß%ÄFé#ë�Ù,¿ Ç ÄFµ1¾*Äè´«À9»	ÅkÄ¬ë~Ó�¿bºy»ÈÁ�µ1¾yÄè´NÀ
ÁoàSÁ�¼§»¡¿¡¾vÃlÄo´«Àê²ÌÁ�º*º%¶*µ�»jÄ§¼yÎ¬Ä Ç ¿8Á�»jÄ=ÛmÄF»¡é­ÄDÄFµÊ»	ÅhÄ%à�¼«´�»È´�µ·Á�µ Ç ë�ÃlÄD¾v»¡¼N´�µHa�=¬L
àÚÅ�Æ,ºy¿¡¾*Á�Ã�ÜpÄFÙ>¿ÈÄ§é3£HwQJMij@HIKo½�Q_b£E]nRUTQomg½¥l Q M»>án¥l Q UcC£3¥m�Q»MÆpa

Äd�tÈ�@�a]2�a³©�olPA��DVLHglaäß�½
¾FÃ×ÄaÁ�¼=ì�¿bº*¿	µ�»jÄjÍ�¼NÁ�»¡¿¡´�µÔØ§Æä²�ÄyºF´�µí¹QÁ*Â�»¡½k¼NÄla�=¬L·ßêÁ�»¡½k¼aÄ\£
wQJMiV@HIvov¥m�Q�b£E]ERUTQomg�¥m_IH>án¥m_MÆp£�¥m�ÇcpÆpa

Ä ¥l ÇÈ�²?az²�ol]EPSDVLHY\o\}�F�DVLCTM@Col>îRQLHF«{Âaz²��ColPxDN>ADNolPma�ëYÓ�¿qº§»jÄ§µ1¾yÄ�Â1¼N´{ØaÁ�Ø§Ã×Ä ÇKî ½kµ�Ä5ÂkÁ�¼§»¡¿bç
¾F½kÃ×Ä Ç ÄSÎ3Á�ºDºFÄ�ï�ï{Ð%ÎR¤ Ç Á�µhºSÃ×Äp¼NÁ�Æ�´�µ
µ�Ä§Î¬Ä§µ�»Y¾*´�º*Î=¿8ðF½�Ä\an=¬L¬±�¾D¾*Á Ç ÄFÎÉ¿ÈÄ Ç Ä§º
³1¾v¿8ÄFµ1¾*Ä§ºx£C]ERUTQomg�¥Q¥m�>án¥m_U �£ª¥m�ÇcQcCa

Ä ¥Q¥�È D a#@�a±F¾JbYx�ComgO>OolPmaKë�Ù,¿ Ç ÄFµ1¾*Ä�ÀF´�¼�»	ÅhÄ�ÄaÓ�¿bºy»ÈÁ�µ1¾*Ä�´NÀpµ�Ä§éÊ½kµhºy»ÈÁ�Ø§Ã×Ä�Ä§Ã×Ä§Î¬Ä§µ�»ÈÁ�¼*Æ
ÂkÁ�¼§»¡¿8¾FÃ×Äyºxa<=¬Lèß%Á�»¡½k¼aÄ\£EwQJMij@HIKov¥MHU �£E]nRUTQomg��Q�Q�>áb�Q�MÆp£ª¥m�ÇcpÆpa

Ä ¥m_tÈÉ
îa�{ùa�@�omI`DNPA�QJQkQa�±ñ»¡¼«Á�µhº*¿¡»¡¿¡´�µª¼NÁ Ç ¿8Á�»¡¿8´�µ Ç ÄF»jÄD¾v»È´�¼êÁ�µ Ç Í{Á�ºSº*½,Â�Â�ÃòÆ3ºyÆ�ºy»jÄ§Î
ÀF´�¼5±5²B³Ha?{¤RQgO>OolPmº¼g�>A�ComgADVgl£E{|=Z,q£

hJMgO>OJML�£zÆu{¤RUTQTMDNJ�_U Q UcCa

¥m_Q�



¥m_IH ìhå~ìhè�ålç½ò^ñ¾ã5��å¬ã
Ä ¥m»tÈN,qa�}Ka D RQDVgAgOolPÂRQLEF�,qa ¯ >ARQLColwGa ¹Q´�ºyÎÉ¿8¾·Ü�Á�Æ�ºxaóàÚÅ{Æ�ºy¿¡¾*Á�ÃêÜpÄ§Ù,¿8ÄFé�ì%Õ

àpÁ�¼§»¡¿¡¾vÃlÄ§º%Á�µ Ç(ô ¿ÈÄ§Ã Ç ºx£�HIHCW~¥�}Ù=Afx£z²�@CTMiVDVJK_U Q M_ba
Ä ¥\cUÈ3�Ca]E�a 
^RQ�HYlRQiVi<RQLHF �¾a�|ÂR_ÓCIvRQL�a@Ý%Á�º¬»	ÅkÄ åÚõ�ö ¾v½k»È´N÷øØ*ÄDÄFµ Ç ¿qºF¾D´�Ù�Ä§¼aÄ Ç�ù

àÚÅ{Æ�º§¸ ú�ÄF»8»È¸j£�
��Q�IHb£G_U Q M»ba
Ä ¥m�tÈ3�Ca:2îRQL�aä²ÌÁ>Í�µ�Äv»¡¿¡¾SûÚÄ§Ã Ç º(¿	µ·´�½Ë¼ å Á�ÃHÁ>Ó�Æ�Õ¬Ý%´�éüÎ=½
¾§Å Ç ´@é­Ä(ý,µ1´�é ù Ï¡¶N¶jÒ

ÝêÁ�Ãl´�ûÚÄ§Ã Ç ºÉÁ�µ Ç »	ÅkÄmÍ�Ãl´{ØaÁ�Ã{ûÚÄFÃ Ç º�º§»¡¼*½
¾>»¡½Ë¼aÄ\ahRQgO>OPAJU}Ù]E�G�Ç C¥Q¥l M»�¥m�b£�_U Q C¥Ua
Ä ¥MHtÈNF�a 
homYS�na@²fÁvÍ�µ�Äv»¡¿¡¾5û�Ä§Ã Ç º¬¿	µ�»	ÅkÄ3²B¿	Ãþý�Æ�ÿèÁ�ÆBÁ�µ Ç ´�»	ÅkÄ§¼oºÈÂ�¿b¼NÁ�ÃQÍ{Á�ÃlÁvÓ�¿ÈÄyº�a

RQgO>OPAJU}Ù]E�n�Ç M»�¥l M_Q�MÆp£�_U Q M»ba
Ä ¥µÆµÈN@�a�2½au©�olPA��DVLHgla ¶*µ�»¡¼N´ Ç ½
¾v»¡¿8´�µ�»È´eÝ�¿HÍ�Åíë�µ�Ä§¼8Í�ÆÔà�Å{Æ�º*¿8¾§º�a �^RQI½BEPSDVFCTQo¯�LHDVwQolPSgADN>^iy©°PAomgAgl£E_U Q C¥Ua
Ä ¥m�tÈu�½a��^JM�ComLÂol>½RQiÙa9± ²ÌÁ�»8»jÄ§¼yç8±5µ1»¡¿bçÈ²ÌÁ�»8»jÄF¼�� µ�¿bÙ�Ä§¼*ºFÄ ù RQgA>OPAJU}Ù]E�n�U�MÆÇ ¢ÆÇ M�MÆp£

¥m�Q�MÆpa
Ä ¥m�tÈ3�CaC��ijYlRUPSRUk�ol>^RQiÙa­³�ÄDÁ�¼N¾§ÅmÀ§´�¼êÁ�µ�»¡¿qÅhÄ§Ãã¿b½kÎø¿	µª¾*´�º*Î=¿8¾�¼NÁ�Æ�ºxa­à�Å{Æ�º*¿8¾§ºSú�ÄF»8»jÄF¼Dº�£


<c±H�¥U£�¥m�Q�Q�ba
Äd_U ÇÈv�îaE²?a1
<omLELCol>�ol>�RQiÙa ô ¿b¼*ºy»��1ÄDÁ�¼@ÿ ¿bÃòý,¿	µhº§´�µ ²<¿¡¾v¼«´�é~Á�Ù�Ä�±mµ
¿qºF´�»¡¼N´*Â1Æ¬à�¼N´{ØDÄ

Ï>ÿo²@±�à�Ò��SØyºvÄ§¼yÙ�Á�»¡¿8´�µhºFÕÔà�¼NÄFÃò¿	Î=¿bµ�Á�¼*Æ�²ÌÁ*Â1ºÌÁ�µ Ç Û�Á�º*¿8¾ªÜpÄ§º*½kÃH»	ºxa â�ÅhÄ
±mº§»¡¼«´*Â1Å{Æ�º*¿8¾DÁ�Ã��h´�½k¼*µ1Á�ÃK³
½,Â�Â1Ã×Ä§Î¬Ä§µ1»Z£G_U Q M»ba

Äd_�¥�ÈN@�a�E�a ¯ ]zolPATQomiGol>^RQiÙa ô ¿	¼Dº§»	�1ÄaÁ�¼ ÿO¿bÃòý,¿	µhºF´�µ9²<¿¡¾v¼«´�é~Á�Ù�Äm±5µ
¿bº§´�»¡¼N´*Â1Æ3à�¼N´{ØDÄ
Ï>ÿo²@±�à�Ò
�SØyºvÄ§¼yÙ�Á�»¡¿8´�µhºFÕ�ì=ÄF»jÄF¼*Î=¿	µ1Á�»¡¿8´�µ ´«À�¹Q´�ºyÎ(´�ÃH´DÍ�¿8¾DÁ�Ã�àpÁ�¼NÁ�Î¬ÄF»jÄF¼Dº�a
â�ÅkÄ�±mº§»¡¼«´yÂ�Å{Æ�º*¿8¾DÁ�Ã��h´�½k¼*µ1Á�Ã�³
½,Â�Â1Ã×Ä§Î¬ÄFµ�»Z£G_U Q M»ba

Äd_Q_tÈNF�a�2½aM�ÚibBE@CPA>�ol>ªRQi�aQ¹Q´�µhº§»¡¼«Á�¿	µ
¿	µ�Íêºy»¡¼N´�µ�Í3ØaÁ�¼*Æ�´�µ Ç Á�¼*ý5Î(Á�»8»jÄF¼�¿bµ1»jÄ§¼NÁ�¾v»¡¿8´�µhº
éQ¿	»	Å�Â�¼*¿	Î(´�¼ Ç ¿¡Á�Ã�µ
½
¾FÃ×Äa´�ºyÆ�µ1»	ÅkÄyºy¿qºpÁ�µ Ç ¾D´�ºyÎÉ¿8¾�¼NÁ�Æ�ºxa
àÚÅ�Æ,ºy¿¡¾*Á�Ã{ÜpÄ§Ù,¿8ÄFé3£M_U Q M_ba

Äd_Q»tÈN@�a7��a D PAJbJMIXaÒF�olw�DNol¶ JQ[K]nRUPA>ADVYliNoÂ]n�{i�gADVYlglaóâ�ÅkÄ<ë�½Ë¼N´*ÂhÄDÁ�µ à�Å{Æ�º*¿8¾DÁ�Ã
�k´�½k¼yµ1Á�Ã £z��¥m�b£G_U Q Q �a

Äd_ÇcUÈv�îaE©�aG{¤R�RQLEFt��a�
<olPS>AgAYS�HDjLCTQolPmaS±°¹Q´�ºyÎ3´�ÃH´aÍ�¿¡¾*Á�Ã ö ¿	µ�ÄF»¡¿8¾ â�ÅkÄa´�¼*ÆmÀF´�¼%»	ÅkÄ
ë�Ù�´�Ãò½h»¡¿8´�µf´«Àä¹Q´�Ã Ç ìÉÁ�¼*ýÉ²ÌÁ�»8»jÄ§¼mÝ%Á�Ãl´�º%éQ¿¡»	Å ³
½�Øyº§»¡¼*½
¾>»¡½Ë¼aÄvÕ
��½
Á�º*¿	ç8úQ¿bµ�ÄaÁ�¼
â�ÅkÄa´�¼yÆUa<RQgO>OPSJU}Ù]E�n�Ç M»�¥Q¥l Uc¢�b£�_U Q M»ba

Äd_Q�tÈv�îa?{|@HLHJQkQa�ìÉÁ�¼*ýªÎ(Á�»8»jÄF¼ Ç ÄF»jÄD¾v»¡¿8´�µÔ¿bµ;»	ÅhÄ Ãã¿lÍ�Å�»ê´NÀä¼aÄa¾yÄ§µ�»=ÄaÓ§ÂhÄ§¼y¿bÎ¬ÄFµ�»ÈÁ�Ã
¼NÄ§º*½kÃã»	º�a<�Col]H}Ù]E�n�Ç M»U M�Q»Çc±Hb£�_U Q M»ba

Äd_IHtÈN2½a¢�îaM�^�ComLCTC£{�HaÇ²°aQ�ComLCTC£¢RQLHF=}Ka�,qaQ{|RU>AYx�ColwGa ö Á�Ãã½��>Á�ç ö ÃlÄF¿bµ Ç Á�¼*ý�Î3Á�»8»jÄ§¼�a
àÚÅ{Æ�º*¿8¾DÁ�Ã�ÜpÄFÙ>¿ÈÄ§é�ú�ÄF»8»jÄF¼Dº�£n_U Q M_ba

Äd_MÆµÈÉ| aHFCo�
hJbolP�ol>�RQi�a~àp´�ºy¿	»¡¼N´�µ=Ày¼«Á�¾>»¡¿¡´�µª¿	µB»	ÅkÄä¹K²B³
³Ë²«a�RQgA>OPAJU}Ù]E�n�Ç M_�¥m_Q»Q�Q�b£
_U Q M_ba

Äd_Q�tÈ D ah²°a­}�RQLHoQ£�²?an,�a~|ÂRQLCTC£¾RQLEFÔ�Han@�a~|«omiVijgla¦³
½,ÂhÄ§¼*º*Æ�Î=Î¬ÄF»¡¼yÆ;Á�µ Ç »	ÅkÄ
Âk´�º*¿¡»¡¼N´�µÊÄaÓ�¾*Ä§ºDº�¿	µ<¾*´�º*Î=¿8¾É¼«Á�Æ,º�a<�Col]H}Ù]E�n�Ç C¥l M��¥m»Q�b£�_U Q C¥Ua



ì<å~ì^è�åmç�ò^ñ�ã���å~ã ¥m_MÆ
Äd_Q�tÈu{ùau�îYlYlDVRUPAPxD�ol>¦RQiÙa ³�ÄDÁ�¼«¾FÅ�ÀF´�¼e¾§ÅËÁ�¼8Í�¿	µ1´�ºíÁ�µ Ç µ�Ä§½h»¡¼NÁ�Ãã¿bµ1´�ºÔ¿	µ ÄaW�Ä /

¾D´�ÃbÃã¿qºy¿¡´�µhº%Á�»�� �������{ï å Ä
æ�a­àÚÅ{Æ�ºy¿¡¾*Á�Ã�ú ÄF»8»jÄ§¼*ºx£1
<cpÆU_b£z_U Q Q �a
Äd»U ÇÈ=�CaH²°aH�ComLCTC£�}Ka-,qaE{¤RU>AYS�ColwG£zRQLHF��ha
|¿DViNolklol�GaÚàpÁ�¼§»¡¿8¾FÃ×Ä=Á�µ Ç ±�ºy»¡¼N´*ÂkÁ�¼§»¡¿¡¾vÃlÄ

³�ÄDÁ�¼«¾FÅkÄyº­À§´�¼ê³
½,ÂhÄ§¼*º*Æ�Î=Î¬ÄF»¡¼yÆÇa�ÅkÄ Â1ç×Â1Å���Ð�������Ñ�ï��U£�_U Q C¥Ua
Äd»�¥�È�=�a���a¾{|JMgO�URQiNomLC�QJ RQLHF �½a�|�a ¯ >OPAJMLHTCaøàS´�º*¿¡»¡¼N´�µhº(Ày¼«´�Î ÂkÁ�¼§»¡¿¡¾vÃlÄ Ç Á�¼Dý�ç

Î(Á�»8»jÄ§¼pÁ�µ�µ
¿qÅ�¿bÃlÁ�»¡¿8´�µo¿	µ¬»	ÅkÄ å Á�ÃlÁ�¾v»¡¿8¾�ÅkÁ�ÃH´{Õ�Â1¼N´*ÂkÁvÍ�Á�»¡¿8´�µ å ¼NÄ*Ä§µ î º�À*½kµ1¾>»¡¿¡´�µhºxa
Á�º§»¡¼«´�çqÂ�Å���ï�ï{Ð���Ñ����Q£°¥m�Q�Q�ba

Äd»Q_tÈ���av��a¬
^RQiN>Ok RQLEFø�Cak�°FEg �~JCa àS´�º*¿¡»¡¼N´�µ à�¼«´yÂkÁvÍ{Á�»¡¿¡´�µ�Á�µ Ç#ô Ãã½�ÓËÄyºBÀ*¼N´�Î
ßÉÄ§½h»¡¼«Á�Ãò¿	µ1´3±5µ
µ
¿bÅ{¿	ÃHÁ�»¡¿¡´�µ<¿	µB»	ÅkÄ�ÝêÁ�ÃH´UamÁ�ºy»¡¼N´�çqÂ�Å���ï���Ð!��Ñ#"$�Q£°¥m�Q�Q�ba

Äd»Q»tÈu{ùaG��a�@î@­�3olPxLCJMDVgîol>qRQi�a ¹Q´�º*Î=¿8¾FçÈÜ�Á�Æ�º%ë�Ã×Äa¾v»¡¼N´�µhº¬Á�µ Ç àp´�º*¿¡»¡¼«´�µ
º�Ày¼N´�Î%�
»È´���Ð�Ð å Ä�æ ÕQ²�ÄaÁ�ºy½Ë¼aÄ§Î¬ÄFµ�»	º3éQ¿	»	ÅèÝ�ë­±�â7Á�µ Ç »	ÅkÄF¿b¼%¶*µ�»jÄF¼ÈÂ�¼NÄv»ÈÁ�»¡¿¡´�µHafâ�ÅkÄ
±�ºy»¡¼N´*Â�Å{Æ�º*¿8¾DÁ�Ã&�h´�½k¼*µ�Á�Ã £z�Q�Q�b£G_U Q C¥Ua

Äd»ÇcUÈ ¯ aÚ| a�
^RUPA¶¾DjYA� ol>XRQi�adâ�ÅhÄèë�µ�Ä§¼8Í�Æ·³�ÂhÄD¾v»¡¼NÁ�Á�µ Ç ÜpÄFÃHÁ�»¡¿	Ù�Ä@±�Ø§½kµ Ç Á�µ1¾*Ä§º
´«À¬ë�Ã×Äa¾>»¡¼«´�µhºèÁ�µ Ç àp´�ºy¿	»¡¼N´�µhº ¿	µ�»	ÅkÄ å Á�ÃlÁ�¾v»¡¿8¾·¹Q´�º*Î=¿8¾OÜ�Á Ç ¿8Á�»¡¿8´�µHaüÁ�º§»¡¼«´�ç
Â�Å���ï('#��Ñ���Ñ#"C£?¥m�Q�MÆpa

Äd»Q�tÈ ¯ a3�hJM@C>A@¸ol>�RQi�a7¹Q´�º*Î=¿8¾FçÈÜ�Á�Æ@àS´�º*¿¡»¡¼«´�µhº§ÕO±5¼aÄÌâ�ÅkÄF¼NÄoà�¼y¿bÎ(Á�¼yÆ<³1´�½k¼N¾*Äyº ù
Á�º§»¡¼«´�çqÂ�Å���ï�ï{Ð�Ñ���)�ÑM£°¥m�Q�Q�ba

Äd»IHtÈ�@�a\2¾JbJQ]zolPm£­�Cax��a\,�Rvi�iNJQPm£hRQLHF��Ca ¯ DViN�Gae¹QÁ�µ;³
½,ÂhÄF¼DºyÆ�ÎÉÎ¬Äv»¡¼*Æ<ßêÁ�»¡½k¼NÁ�Ã	ÃòÆ
ëYÓ§Â1ÃlÁ�¿bµ<»	ÅkÄ�àS´�º*¿¡»¡¼N´�µ@ëYÓ�¾*Äyº*º ù ÅkÄ^Â�ç×Â�Å#��Ð!����ÑkÐ*'+)Ç£³_U Q UcCa

Äd»MÆµÈ=�Ca ¯ DjiN� RQLHF8��a ¯ >OolBHBEDVL�a ¹�Ãò½kÎ�Â1Æü¹Q´�Ã Ç ìÉÁ�¼*ý<²fÁ�»8»jÄ§¼�a ô Ä§¼yÎ=¿bÃlÁ{ØFç8à�½
ØFç
ï��,��Ð!����çÈ±q£�¥m�Q�Q»ba

Äd»Q�tÈ ¯ aÀ,�DjLCTCa â�ÅkÄB±5Ã Â�ÅËÁ·²ÌÁvÍ�µ�ÄF»¡¿8¾Ì³�ÂhÄa¾>»¡¼«´�Î¬Äv»jÄ§¼�aÌ�p>O>O]�¡ �Q�t]HTCa¼DjLC[ L�a¼DN>x�ÇRQIvg~}
DN>ARQiliH�t]E@CBz�tcCa¼�¢>AIX£�¥m�Q�Q�ba

Äd»Q�tÈÉ
îa,
hJQPATMDVR�aQâ�ÅkÄY±5Ã Â�ÅËÁ5²ÌÁvÍ�µ�ÄF»¡¿8¾�³�Â
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