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LG
» BT GeantdSLHB AT H & T RN R MR GRF 51K
© URAKRE KR KIER A IR AT ENH

Ul
Ulemd GUI

- Muon/OpRecorder
Application — »
CryPosition/PmtSD

Configure
.gdml .entity .mac

SysMessenger

Geometry
GDML Construction

User Interface

Analysis
VirtualRecorder

CRTest - Framework

Generator — CRY/Pdu

VirtualSD
User Action

GEANT4 - Toolkit RootAnalysisManager Run Event Stack

SensitiveDetector Tracking Step

— CRTest BREHIZITREE
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Fit PDG Muon Data

 ERIKE 2F eens
* S. Chatzidakis .l *
E |
Nu(Er0) =" o 50"
= (o) oo 4T L
B, /(E,cos0 +
FF(Ex,y,ﬂ)=[J%][ o B — e Lo

10°
P, (GeVic)

e Geant44&3L
e CRY by LLNL
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o« JLIEJ 4544
» Detector, Module, Scintillator > Detector
* Groove, Fiber — Cladding, Core, PMT/SIPM Module
° 7}%‘ *SI_ [ sant Fiber
YRR — E1200 BCAOS

o BT - Y11, BCFI2
° % AN AIR %%H&EJSOO E-—HRMESRE R LA SR E

g =\

 ZEFHREEEHE - ROOTX f4(Ntuple)

o REUFMIE : VirtualSD (CryPositionSD, PmtSD)
c BRGER  HSEENR. FIYUKE. FHUE
« FRELN  mHERNERA A HIt
* PmtSD : FtH AT B PMTiH4K

» 1C3x=#y . VirtualRecorder (MuonRecorder, OpRecorder)
« BEXER [ IERN NN FRINIE FIBERE R G4Track
« OpRecorder : i XA NXITREMFIENFRE L FITE

Groove +—
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« AR S
e 52 x52x 1 cm3, Kuraray Y11 (50x2), PMT H7546B

o JEFERN - 3 GeV pFENFHILAE
« Npe: ~16 (MPV-X), ~16 (MPV-Y)
o PMTiHE O : {1,2,2, 7, HIT, 7,2, 2, 1}

¢ 1ﬁ§§3\¥j¥ O-x/y~4‘ mim — %ﬂ—ﬁlgﬁyﬂﬁﬁ, Npe>3

f L B B e N B m o o e npe [77) L L T T T T T T npe
g 4;, Entries 20 cI:J 1200:_ Entries 10000
= F Mean 4.038 € Mean 8.45
g 3'55 StdDev  23.54 w 1000— StdDev  3.525
[}] F = =
s % E C .
2.5 E 800 -
2k E 600 -
15E = C ]
E B 400— —
1§ 7; C ]
0.5 E 200 .
e R Ee e R T T T R R T R T )
| pmt.x {pmt.id<100&&Entry$==1} ‘ pOSItlon X/mm |(sd.pmt[43]+sd.pmt[49]) ‘ Npe
El—3GeVENFHRME FH O El—rL MRS A RN FH 2
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Power
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* Test Items
 Surface(height)
* Ul Curve

e [53:63:0.5]

* Pedestal/DAC
e [-127,0,127]
* Noise: FFT

* Signal
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Program 1O
TestID 30 i‘
Path | .
FEE
Serial No. | 0x2100000116be077C

vset| o i‘ DAC oi‘ SET|

uicuve [ 532l e3 2 053

DGTZ

Type N6742
Sampling Time(s) 15 ;<

Analyzer
Ul Curve | VBreakdnwn|

| Save
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Ul Curve of SiPM

0os— |2=CHO = CH 1
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MRPC Toolbar
STAR-EPD
uID Serial No. Connection Noise Signal Result Comment
1 0x4d00000116233¢70 [ Pass | [ Pass | -
RX Board 2 0xbe00000116ch2e70 B B .
SiPM + 3 0x1d00000116d98e70 [ Pass | [ Pass | -
+ 4 0x7e00000116e77f70 [ Pass | [ Pass | -
+ 5 0x5f00000116dae470 [ Pass | [ Pass | -
- + o 0x6800000116dcb370 =B FAIL CH-00 No Signal
+ 7 o« IContent 21a70 B B :
+ s 0x9700000116d7eb70 [ Pass | [ Pass | -
+ ? 0xeB800000116c31970 [ Pass | [ Pass | -
+ 10 0x5700000116e90170 [ Pass | [ Pass | -
+ 1 0xd500000116e51a70 [ Pass | [ Pass | -
+ 12 0x8200000116db7c70 [ Pass | [ Pass | -
+ 13 0x2800000116e80770 [ Pass | [ Pass | -
+ 14 0x8900000116c78370 [ Pass | EBE EXO -
+ 15 0x9e00000116ce/a/0 [ Pass | EBE EXO -
+ 16 0x5700000116e81870 [ Pass | EBE EXO -

-

Showing 1 to 16 of 60 rows rows per page \IPagination
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* Code Repo. : https://github.com/yatowoo/CRTest DetectorDB
* LANL : Schultz, Larry Joe. Cosmic ray muon radiography. Diss. PSU, 2003.

* Geant4 : http://geant4.cern.ch
 PDG : Patrignani, C., and Particle Data Group. Chinese physics C 40.10 (2016): 100001.

* CRY : Hagmann, et al. "Cosmic-ray shower library (CRY)." LLNL, UCRL-TM-229453, March
(2012).

* MuonGenerator . Chatzidakis, S. et al. NIM A 804 (2015): 33-42.

* OpenGATE : Strulab D, et al. Nuclear Physics B-Proceedings Supplements, 2003, 125: 75-
79.

* LHAASO KM2A ED : Jing Z, et al. Chinese physics C, 2014, 38(3): 036002.

* OPERA : T. Adam et al. / Nuclear Instruments and Methods in Physics Research A 577
(2007) 523-539

 ITEP : T. Adam et al. / Nuclear Instruments and Methods in Physics Research A 577 (2007)
523-539

* OpticalProcess : J. Nilsson et al./Applied Radiation and Isotopes 103 (2015) 15-24
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o EPR . RUKKE HRIE PS 1.58
o RETRK, SR EE (ss. sl) HLF s PS 1.60
« BHRHER, TEHEEEH. RUNE

« ZRMH L 1Jr
* Detector — R #A Black Fhﬁfﬁw R 142
» Module — $E& Al/TIO2, B3ETyvek/Al-foil SEEARY E1500 58
e Scintillator — Y6 ®EEJ200-polished, EMEEI200-ground
* Groove — #iltgroove_surf
* Fiber — SN EIIEfiber_surf, imMEJEE
* PMT - JXERRE MR, 20K (Const, R5610A, H7546)

AEE PMMA 1.49

i KERAEREIFEER, BEREAFXRERSZHD

e
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PMT3: XP2012B PMT2: R11102 PMTI: ET9903
Hv=1700 v WLSfiber pyo1a00yv  BHV=1900 V

* LHAASO KMZ2A-ED

o SR : Jing Z, et al. Chinese physics C, 2014, 38(3):
036002.

c EARE
e 25«25%1.5 cm3, BCF92 x8, Y&Figlfg 3 cm
« RENTTE - 5o BA L HENEEEA—

_ TYVEK

» trigger

[E]-—-KM2A ED;i2E &

e Scintillator-Groove . ~33% i
e OpWLS : ~50% (~16%)[M] ; ~40% (~13%)[S] wE ;iEE%E§E$ .
* Fiber-PMT : ~9.3% (~1.5%) [M] ; ~7.8% (~1.0%) [S] R e ®

« HFERNTEL - QE=10%, 3 GeV u¥ EAS - / .
16 21 26 30 :

CRTest 13 b e
Paper Simu. 20 24 29 32 35 "
Paper EXp 18 25 Ilfol | Il.lzj | I|.I=|I | ‘1I,ol | Il!sl | Iz..ul

scintillator thickness/cm

El—&Z @ P A EEE N~
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Mev |L o T —
° Aerms — o T - L
0
15
def
CBUNTR Y & — (mrad) — SEYSTRREE
N ERE—A & 0 (mrad2 cm™ 1) —AEE eWKE
40 ofm A/(mrad®- ga™)
1 —A92 /2002
- —_— 0
* f(46) Tznng € 30 300
* AH% — /IYTZL, Yr — Y/YO 20 200
el=Var (ydji) = §2 10 100
2 o - = 0
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= (A6, Ar) FABABHH

Ar’”ms =A™ L/N3, p(A6,Ar) =3/2 /11(n+1) 2M Z 5(")
)_: B 1 1 — J i:Event
Pij(Dij|4) = ——=-exp — 5 Dij2ij Dy _ (14 2. Kij 2
2T |ZU| ] ZMJ J

R 1
ln[L(D|/1)]=—E< Z Z 1n|zij|+Disz;leij>

I:Event j:Voxel
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Yo e AL SR

e MuVoxel/JXF: 5cmx5cmx5cm

ProjectionXY of binz=5 [z=4.0..5]
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« Wi BRWR T B R
e MuVoxel/NF: 5ecm x5cm x5 cm

Muon Imaging - ProjXZ
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