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I MpeannmcTBa Ha SIPM

* PaboTaT npm No-HNCKM HanpexeHns oT OEY

* Bucoka akTUBHOCT 3a pervcrpaunsa Ha @OTOHNY
* [onamo ycunsaHe ~ 1076

* BpemeBa cTabuviHOCT

° HenyBCTBI/ITEIIHI/I Cd KbM MalrHUTHW TOJ1€TA
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[MfpeamcTBa B geTeKTopuTe 3a
3apegeHun 4YacTULM Ha
ekcnepnmeHTa PADME

* [1lpy NpeaBapuUTenHnTe TeCcToBe BCUYKK SIPM
paboTexa npu e4HoO 1 CbLLO HanpexeHne ~ 57V

* [1py NnpoBeAeHUTE CTPeCc-TecToBe,
YMHOXNTENNTE Cce AbpXKaxa CTabuiHO

* [locTnrHaxme BpemeBa-pesontoumsa ot ~ 300ps
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I BpemeBa pe3sonounsa

Time resolution
sigmas
[ Entries 256
70 — Mean 0.2787
- Std Dev  0.04486
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All channel resolutions below 500 ps (actually ~300 ps) 4714

Individual SiPM resolution spread — within 5-7 %



I Heaoctatbuum Ha SIPM

* TbMeH TOK (Cb3AaBaHe Ha ABOVKAa 3apeaeHn
YaCTULM B pe3ynTaT Ha TEPMUYHK NMpoLecn 1 B
OCTCbTBVE Ha Najall, @OTOH)

* BTOPUYHU MMNyNCK (3apaanTe He penakcmpar
HaMNb/IHO)

* ONTUYHO NpenanTaHe (CcUrHan B e4Ha
MUKPOCTPYKTYpPa Cb3A4aBa NapasmTHO
cpaboTBaHe B Apyra)
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MexaHYHaA 4yacCT




AeTeKTopbT € MOHTUPAH - HO
He e KaninépupaH




PeKOHCTPYyKLUNA Ha
eKcrnepyumeHTa

= Applications [ITHE O @ bg Tewsse T 4B st Applications  Places  ¢1_n3 O @ by wed173se T 4 B
( clna _ o x pware/padme-fw/PadmeReco - = x
Home Type to search, =
v erminal  Tabs Help Eile Edit Yiew Options Tools Help
D
ocuments radoslav@guest282 ~/padme/soft ference in Ume 282 tware/f o A -
Dovnloads EXT PARAVETER -
Music NO.  NAME VALUE ERROR “ cln6 - o
1 Constant 1.01122e+02  4.83853e+00 e = |
] [ 2 Mean 3.54749e-01  2.40615e-02 E cln3 - o x |Elle Edt View Options Tools t
ptrps 3 Sigma 8.73319e-01  3.50727e-02 | . f Diterence in tme
B FCN=727.75 FROM MIGRAD  STATUS=CONVERGED Eile Edit View Options Tools
EDM=3.91315e-68 STRATE 20 Difsrencs Infime.
5] EXT PARAMETER 150f- Cl=
Computer NO.  NAME VALUE ERROR ok
a o 1 Constant 1.13767e+02  5.44065€+00 e
sute 2 Mean 1.55022e-01  2.05686e-02 K3
o MYA L41 3 Sigma 8.03856e-01  3.19664e-02 = . 1 & 4 bl
FCN=631.099 FROM MIGRAD STATUS=CONVERGED
= EDM=3.25451e-08  STRATEGY="T ERKUR MATRIX ACCURATE 4 =F
K EXT PARAMETER STEP FIRST
Cr) el NO.  NAME VALUE ERROR SIZE DERIVATIVE o
1 Constant 5.04994e+01  2.71139e+00  1.92729e-02 -4.28341le-05
2 Mean -1.30096e-01  3.82399e-02  4.68392e-04  6.34213e-03 * + + *
3 Sigma 1.22656e+00  5.37532-02  7.79424e-05 -1.12723e-02 -
FCN=467.048 FROM MIG'EG a - o x l-n2 ~ o x clns ~ o x
EXT PARAMETER File Edi View Opfions Tools Help | Eile Edit View Opfions Tools Help | Eile Edit Wiew Opfions Tools Help
N‘l’ Co:ﬁgnt V:\L:t Difference in time Difference in time: Difference in time
PYaDTRREET
2 Mean 4.8 Entes 3758 2930
wosntm 1T k. SE T 3 o
------------ 8 -b. 13000 “oF “r
89 -0.130096
90 0.155022
91 0.354749 00 a0~
92 0.351166
Summean starts from he
92 0.351166 200 2o
91 0.705915
90 0.860937 ool 100l
89 0.730841
88 1.220027
87 1.220027 £ i + 0 £ 4 + * o & & e + & A
i Applications  Places  Terminal ® by Monledl =
¢ Applications  Places  Terminal O ® v o
pax o
F File Edit View Search Terminal Tabs Help
File Edit View Search Terminal Tabs Help
r ! t2.. r 2. ! t2.. r v t2.. v t2..
2 radoslav@guest282 ~/coding e
SAC: readout is ADC ~/padme-fw § ./PadmeReco.cc -i data/run_ 0000000 20181003 200546 1vll 03 046.root
Processing the map for board: 27  ADC27 bash: ./PadmeReco < ”f" S‘T’f"*ﬁéep"& d;rec;‘”y
Number of ADCs for detector: SAC: 1 e i pameRece,
TPix: Initializing ; - pd:\!we- w/PadmeReco $ make .
Making dependency for file src/PadmeReconstruction.cc .

In file included from /usr/include/c++/4.8.2/atomic:38:8,
from /home/software/physics/root6-x86_64-cc7/include/TFile.h:24,
from include/PadmeReconstruction.hh:4,
from src/PadmeReconstruction.cc:1
fusr/include/c++/4.8.2/bits/c++0x_warning.h:32:2: error: #error This file requires compiler and library support for the ISO C++ 2011 standard. This support is currently ¢

**% Break *** segmentation violation

There was a crash ental, and must be enabled with the -std=c++11 or -std=gnu++11 compiler options.

This is the entire stack trace of all threads #error This file requires compiler and library support for the \

#9  0x00007f0a70d5117¢ in waitpid () from /1ib64/libc.s0.6 In file included from /home/software/physics/root6-x86_64-cc7/include/RtypesCore.h:23:0,

g% gx(}[}oo?mamcceeﬂ in do_system () from /Lib64/libc.s0.6 from /home/software/physics/root6-x86_64-cc7/include/Rtypes.h:23,
x000070a755060bf in TUnixSystem::StackTrace() () from /home/software/physics/root6-x86_64-cc7/lib/libCore.so fron /home/software/physics/root6-x86_64-cc7/include/TObject.h:17

#3  0x00007f0a7550888c in TUnixSystem::DispatchSignals(ESignals) () from /home/software/physics/root6-x86_64-cc7/1ib/libCore.so
#4 <signal handler called>
#5 0x0000000000415ale in ECalReconstruction::AnalyzeEvent (this=0x4679ea@, rawEv=<optimized out>) at src/ECalReconstruction.cc:163

from /home/software/physics/root6-x86_64-cc7/include/TBuffer.h:24,
from /home/software/physics/root6-x86_64-cc7/include/TDirectory.h:24,

#6 0x000000000041c018 in PadmeVReconstruction::ProcessEvent (this=0x4679ead, rawE 0) at src/F onstruction.cc:206 from /hnmE/Snftware/phys.?cslrnntﬁ-XH6_54-cc7linc1ude/TD1:.rectnryFi'le.l\:24,
#7  0x000000000040e65c in PadmeReconstruction: :NextEvent (this=0x310560) at src/PadmeReconstruction.cc:233 from /home/software/physics/root6-x86_64-cc7/include/TFile.h:26,
#8 0x000000000040db43 in main (argc=<optimized out>, argv=<optimized out>) at PadmeReco.cc:145 from include/PadmeReconstruction.hh:4,

from src/PadmeReconstruction.cc:1
/home/software/physics/root6-x86_64-cc7/include/RConfig.h:
# error "ROOT requires support for C++11 or higher."

: error: #error "ROOT requires support for C++11 or higher

The lines below might hint at the cause of the crash

You may get help by asking at the ROOT forun http://root.cern.ch/forum /home/software/physics/root6-x86_64-cc7/include/RConfig.h:42:4: error: #error "Pass '-std=c++11" as compiler argument."
Only if you are really convinced it is a bug in ROOT then please submit a # error "Pass "-stdect+11° as compiler argument.”
report at http://root.cern.ch/bugs. Please post the ENTIRE stack trace
from above as an attachment in addition to anything else . N
Making dependency for file src/RecoVRootIO0.cc
that mont help us fixing this 1ssue In file included from /usr/include/c++/4.8.2/atomic:38:0,
#5  0x0000000000415ale in ECalReconstruction::AnalyzeEvent (this=0x4679ead, rawEv=<optimized out>) at src/ECalReconstruction.cc:163 from /home/software/physics/root6-x86_64-cc7/include/TFile.h:24,
#6 0x000000000041c018 in PadmeVReconstruction::ProcessEvent (this=0x4679ea®, rawE 0) at src/F truction.cc:206 from include/RecoVRootI0.hh:5,
#7 0x000000000040e65c in PadmeReconstruction: :NextEvent (this=0x31056f0) at src/PadmeReconstruction.cc:233 from src/RecoVRootI0.cc:1
#8 0x000000000040db43 in main (argc=<optimized out>, argv=<optimized out>) at PadmeReco.cc:145 fusr/include/c++/4.8.2/bits/c++0x_warning.h:32:2: error: #error This file requires compiler and library support for the ISO C++ 2011 standard. This support is currently e
ental, and must be enabled with the -std=c++11 or -std=gnu++1l compiler options.
#error This file requires compiler and library support for the \
~/padne/sof tware/padne- fw/PadmeReco $ [] In file included from /home/software/physics/root6-x86_64-cc7/include/RtypesCore.h:23:0,
from /home/software/physics/root6-x86_64-cc7/include/Rtypes.h:23,
[u quest282 ~/p @ “ =Ly ‘ from /home/software/physics/root6-x86_64-cc7/include/TObject.h:17,
T T T
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OCHOBHM nNpob6sieMun Npwv
KanunbpoBKaTa

Difference in time Difference in time
PVetoDTchich2 PVetoDTchOch1
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Difference in time Difference in time

PVetoDTchichD _ PVetoDTch1ch0

50 Entries 1535 L Enfries 1536

Mean 5.389 50— Mean —0.04669

Std Dev 10.21 N Std Dev 0.882

Underflow 101 - Underflow 132

40 Overflow 162 40— Overflow 130

Integral 1272 - Integral 1274

%2/ ndf 338.6/ 162 N x* I ndl 347.7 /185

20 Prab 1.525e-14 » Prob 4, 16840-15

Constant 23.85 + 1.79 01— Constant 26.49 + 1.62

Maan 6.931+ 0.068 - Mean 0.05776 = 0.08374

_ Sigma 1.802 + 0.120 " 1.625 + 0.080
20 20—
“] 1“ —

Intesgral BE&E
12 1 nclf 2226/127
Prob 3.289e-07
Constant 28.2+1.8
Maan 3.815 + 0.052
Shgma 1.234 + 0.059

o - 1 .
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I Time offsets for each channel

Switching to the

/ next board
. /

Time offset [ns]

|
100
Channel number

From that point the cables 11714
are 50cm longer



I OkoH4aTesnHo ~ 700ps pe3sonouua

1800

1600
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200

Difference in time

3 PVetoHitTimeDifference
x10 Entries 1.28801e+07
~ Mean 0.02563
— Std Dev 477
~ %2 / ndf 1.523e+05/7
— Prob 0
- Constant 1.706e+06 + 7.974e+02
— Mean -0.004115 + 0.000371
- Sigma 1.038 + 0.000
I e e i et st il e N L v g trrrrr by

-15 -10 -5 0 5 10 15 20
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bbaeLun njiaHoBe

* AKCOHW

* BepoaTHWM Mozenu

* TbpceHe Ha ALPs Ha ekcnepumeHTa PADME

E——7---- A E——7--------: A E——7--------:
e——---
e
e——----
E—¢—T--------1 X .
E——r--"-<" 1 T 7
.
_________ Iy"
X
Ee-
e——-------- e——----- -
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I OueHKa

#IT Cross section[ph] Error[%] ntCall Eff. chi®2
10 1.6740E+10 4. 28E+00 94500
Hegative points 0.3%;Bad Precision 3%;
< = 1.3806E+10 2. 84E+00 945000 2
e e e e e e e e e e e o e e e e o L
4 1.3719E+10 3.37E+00 94500
5 1.4918E+10 3.80E+00 94500
Hegative points 1E-16%;Bad Precision 0.02%;
b 1.4294E+10 3.21E+00 94500
Bad Precision 4%:
1 1.1660E+10 3.07E+01 94500
Hegative points 2E+01%;Bad Precision 2E+01%;
L] 1.5190E+10 h.39E+00 94500
Hegative points 1%;Bad Precision 4%;
9 1.5062E+10 2.41E+00 94500
Hegative points 0.2%;Bad Precision 4%;
#IT Cross section[ph] Error[%] nCall
1 3.5633E+09 4. 7TTE+00 94500
2 5.6566E+09  1.26E+01 94500
3 h.2206E+09 8.32E+00 94500
4 6.6233E+09  3.95E+00 94500
5 T.0688E+09 3.26E+00 94500
< > 5.8265E+09  3.30E+00 472500
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I (1/2)*(EE/SH)" 2
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-EE*Hc/ (2 *MH*SH)

<| Lorentz part
|ml.m2*(pl-p2).m
|ml.H3*m2.m3-ml.
|ml.m2* (pl-p2).m
|ml.m2* (pl-p2).m
| 2*m1.m2*m3 . m4-m
| 2*m1l.m2*m3 .m4-m
| 2*m1l.m2*m3 .m4-m
| 2*m1.m2*m3 . .m4-m
1G(p3)*Gh
| {pl.p2*ml.m2-pl
|m2 .m3
|m2 . m3
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