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e U400 00Db0O0OUUODLDUOODLUOLDDLUODLYUOLOLDDOO 23
UoO0o00g 130240340 130 230 330 120220320 000

OooboooobooobooooooTorobbobooooobobooboooo
gbbodgbougobobobogssubboobboubuoobboobbon
gbbbuoooobbbuoooobbbuooobbbbuooobbboooon

‘TOF Scintillators .
" N ‘TOF PMT
';‘,ﬂ‘:{ﬂs‘;p"ﬂ‘gg"'“m“e (1.032 gicm*3) Material ... Al (2.7 gicm*3)
_— Mass ...13.5 kg{each plate) *4 = 54 kg
S.D.Hunter et al, NIM A307, 520-525, 1991 - i “ »
and drawing from S.D Hunter, “GE1297889" Size and pusrtJEn are based on “EGRET MASS MODEL
B Scintilators ... i 637.97]
I e
— — - p— - -222L #=1@ B Scintillators
1T #=2 i@ C Scintillators
b
Y
TOF PMT 1500 w10 ]
_ — ! T 4350|

—————————— : TR #14 || w24 || 434 || #a4

1
600.0] |
300.0

e L P ——.

- 985.0 (Frame Size)
C Scintillators
Rk

O35 DODO0ODOOOOOTOFODOOOOOODOODOD

oooobougoboooooon

EGRETOODOODDOO0DDOOODO0OOOODOOODOOODOOo0OOooODOooO
0000000000000 DO0D0Oo00o0ooooooooooooooooo
O00000D000DO00000 360000000 “EventNo” OODOOODOOO
00000 “Primary Particle” 000000000000 DO0OO0OODOOOOODOOO
0000000000000 0O00o00ooooooooooooooooooo
00 ”ScintiDome” [0 “Spark Chamber”’0 “TOF” 00000000 DOO0ODOOOO0O
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gbobgbuogbouodbogubobobobboobooboobooboooboon
000000000000 (000000 ooOoO0o0ooo0)oooooooood
obooboooboobobobobooboobobbobo Ibooboboboobon
gboboogobbotooogoobbooooobbbooobbbooogboboood
OoOOo0ooobooboboooboboo NaIbOobODoobooobobooobon
gbbouodgobbooobobboooobbbuogobbboogoboobboo
000000 DigitizationDOOOOOOOOO0O (ODD)00000OOEGRETO
gbbbuoooobbbooobbbbooobbboagn

#4%2 EventHo: 0

#% Primary Particle

# ParSpc, Mass(MeV/c2), PEYZiMeV/c), XY Ziimm)

gamma 0 0 0 -10000 0 0 2000

# ScintiDome

# ParSpc, TrackiD, parentlD, Kin E{MeV), DepE(MeV), SteplLengthimm), XYZifmm), XY¥Zo({mm), ProcHame

e- 619 610 1.12615 0.0762123 0.579508 -704.813 -307.695 971.796 -705.182 -307.785 972.226 eloni

e- 619 610 0.934046 0.192099 1.20585 -705.182 -307.785 972.226 -705.792 -305.688 972.683 eloni

e- 619 610 0.780619 0.153428 0.932069 -T05.792 -308.688 972.683 -705.843 -309.639 972.585 eloni

e- 619 610 0.655012 0.125607 0.807708 -705.843 -309.639 972.588 -706.247 -310.234 972.885 eloni

#? Spark Chamber

# FramelD, ParSpc, TracklD, parentlD, KinE{MeV), DepE(MeV), SteplLength{mm), XY Zi{mm), ¥ Zo(mm), ProcHame
0 e+ 3 1 9081.65 0.00091 4679 4 -0.0159402 0000302078 1111 -0.0162021 0.00032§668 1107 Transportation

1 e+ 31 8887.18 0.000901302 4 -0.01527 97 0.000352284 1094.24 -0.0144172 0.000323304 1090.24 Transportation
2 e+ 3 1 8886.71 0.00035 3007 4 -0.01077 69 -0.00014917 8 1077.47 -0.009 34959 -0.00035 787 1073.47 Transportation
3 e+ 31 8886.58 0.00046579 4 -0.004966 63 -0.00235157 1060.71 -0.00366268 -0.00336061 1056.71 Transportation
4 e+ 31 8886.42 0.00298 459 4 0.003 49101 -0.00579563 1043.95 0.006590 77 -0.00629987 1039.95 Transportation

5 e+ 3 1 8886.28 0.0006357 4 0.0192 287 -0.0094547 3 1027.18 0.0240127 -0.0109646 1023.18 Transportation

## TOF

# TilelD, ParSpc, TrackiD, parentlD, KinE{MeV), DepE{MeV}, StepLength{mmy}, XY Zifmm), XY Zo{mm}, HitTme{ns}, ProcHame
123 e+ 9755 18 §1.4022 0.731304 5.20712 -2.25019 6.74111 637.97 -2.3869 7.28912 632.794 4.56175 eloni

123 e+ 9755 18 §1.2345 0.167644 1.23066 -2.3869 7.28912 632.794 -2.40555 7.41444 631.57 4.56588 Transportation
223 e+ 9755 18 79.4954 0.9208 6.4137 -6.90232 54.869 12.57 -6.91547 55.2684 6.17 6.65845 Transportation

223 e- 9763 9755 0 0.0730353 0.0797633 -6.91488 55.2504 6.45797 -6.93206 55.2108 6.4438 6.657 8 eloni

123 e- 9756 9755 0 0.0532334 0.0458663 -2.26577 6.56106 636.892 -2.24575 6.8534 636.886 4.5482 eloni

123 e- 9754 18 35.1067 0.425707 2.61491 -6.58268 3.45723 637.97 -6.92564 3.49077 635.378 4.55403 eloni

#ETASC

# DepE(MeV)

7697.6

#4% End of the event

O 3.6: EGRETODOODOOODOODOO

3.3 Uoouoboouoboobobooood

gobogoobboooobbogobbbooobobbooobobooon
OOEGRETOOOOOO (D. Thompson et al. 1993, ApJS 86,629) 0000000
gboobogobuodgbbgbuoboobobdby bboobbooboobboobo
gbogobdbougboobobuoobooboboobuooboboobugoo
gbbouodgobboooobbuooogbbby oobbooogobbboo
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O00000D000D0000000000ONASADOODOODOODODOODOO0
000000000 (ftp://cossc.gsfc.nasa.gov/pub/data/egret/calib/sarfil01.fits) O
000000000000000000000000 (Point Spread Function;PSF)
000y 000000000000 (OOO00O0O0DO)0000O00oOOoOoooOooOO
godoooooooboobbbooooooooouooooooooobon
guoodooooobobbbbbbooooad

OOoboooobooboooooooobobboy DO EGRETOHDOOODODOO
OOooooToroooOoOoDOOoO0O0o0oOOo0oDOO000DO0b0O0O0OEGRETOOO
000y 0000000000000 000ODODOOO00OO0CODO (yOoooooOoOo
000000000O000000)00000000000000000O000™
0(0000000000)00y 00000000000 0OOOO0OOOOOOO
Jddddddy otooobbbbbbboddy Doogooooooobobobn
godoooooooobbbbob oo ouoooooooboobon
O00000D0O0000 EGRETODODODOODODOODODODODOO0OOODOO0ODOOO0
0000000000000 000000 EGRETODODOODDODOODOODDOODOOO
godoobbobbobbbtboodddoooooboobboooobboouooouoo
O0o0ooooobood 35 MeVO 60 MeVO 100 MeVO 200 MeVO 500 MeVO 1
GeVO 3 GeVO 10 GeVUODODODODUODOOy ODODOODOODOODObDODOO
goooooooooobbbbbboooooooooooboooboobobobon
OO000o00o0b0obD0b0bU0Ob00O0EGRETODODODOOy OO ODOOOO
guooooooobn

0000 3.7000000004+00000000000000000000 (00O
O00000) e 000O0D0OODOODOOUODOOOODOODODOOOOOODDOO
Oy 00000000000 00000000 (NaIDOOOO0ODO)0000000
O0o000oooobo ogob kv XOooooooooooooooo
O00000D00000D0O000Scinti Dome0 000000000 DOODOOO
O000000000000000Db0DbO0b00b00O0Ob00ODbDOng Scinti Dome
godooooooooobbbb oo dooouoboooooobobon
O0O00db09keVOOO 100 keVODODODOOODDODOOOODODOOOODOOOO
JdoddooooboDbbOOoOooog

goddoooooooooooobbbbbbbobbooooooooodgad
OOobooblokevoooooooooooooooooooooooobooon
OOEGRETOUOODOOOODOODOOOODOODOOOODOOODOOODDOOODOO
godooooooobobbbbuboboooooooooboooobobon
goooooobobgogoooobbbbboooooooouoooobobobn
goddoooooooobobbbb oo oouooooooooobon
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goddooouooooobbbbbbooooooouoooooooboon
goodooooooobobn

O00000EGRETOOOOOODy DO0DDODOOODODOODOOOOO
gobobooobboooooubbooobboboogubboooonbboy 0on
gobboooubboooubbdooobbooobbbooonboboooon
0000000000000 oooboooooooooooog EGRET
goddooooooobbobbbuboooooooooooboooobobon
000000000 b00o00oo00bo0o000bD EGRETODOODDOOODOODOOO
000 SAGE(Search and Analysis of Gamma-ray Events) 0 0000000000
godoooooooobobbbbbbooodoooooooouoboooboobobobobon
O000000000 EGRETOOODOO FortranOOOOOO0OODOOOOOOO
000000000 0ooobo0bobo0booun Fortran OO0 OO0 OOOOO
gobooboogoboooboouobuoobobuoobboobbuobobuo
godddooooooobbbbbuooooooououobooooooboo
godooooooooobbbbb oo ouoooooooboon
oottt boooobboobuoobuoooouoooo
EGRETODODOODOODODO FortranODOOOOOOO0O0O0OO0OODOODOODODODOODO
guodoobbbbbbbooooouobbbouoooooooooobon
000000000 o0oobooobooobOoonoo PythonDOOOOOOO
gubbboogdgooubobbboggubbboooboounbbooooun
0000000 (@O00000)0000000 (0000000 O0)oooo™
U O Digitization 000000000 OODOOO DigitizationD OO O OOOOO

0000 Digitization D D 00000 ooopooooooboooooooon
gdn
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Gamma Energy (MeV)

037 00000O00O00O0OODOODOO0ODO EGRETOODOOOODOOOOOO
gboboboooobbobuoooobobbuoooobboooouoooboobooo
Scinti Dome D0 0000000000000 100keV OOOOODOOOODOOOO
Oo0d9kevVOOOOooon
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040 EGRETUOOUOOUOOOONO
0 (I1)

4.1 DigitizationO OO OO0 OO

Digitization 0 OO 0D O0O00O0OO0OO0OOOO0OO0ODOO0OO0OOOOOOO0ODOOOO
OO000b0o0o0oo0oboob0ob0ooobob EGRETODODOOOODOODOODOO
00000000000000000 (0000000000 )0D000 Digitization
OOo0oooobobOoboooooos32000000000EGRETDOOOOO
0.813mm0O 009920 0000000000000O000OO0OLODLDOOLDOOODOO
O0D000b000obobO0o0D DigitizationU DO OOO0DOOO0OOOOOOOO
gbbouodgoboboogobbuoooobbbooobbooogobbboo
goobbbobooboooooglggoee2bbbbouooougoboouaag
gboboogobboogobod 04066 mm O ooooooog
OO0000000O00000O00 GEANT400OODOOODOOODOOODOO99200
gboboboogobb49 00 497oboogooboboouooobobogag
OOO00ooobobooooobooboboouoUn wireDistance OO OO OO
O000813mm0 L0 9920 0000000000000 0O000O0O0O0O0O0 403.248
mm X, 000000000000000000O00000000b0000b000o0
gbobobo2bugdgbbouogobbobuooogbobbouooobbbon
gbobobuoogoon

0000 wireNumber(0O DO OO )0000000O000O,0000000000
gooo

— L+ (wireNumber — 1) x wireDistance < Xa < —L+ (wireNumber) x wireDistance
goodooog

(L + X,)/wireDistance < wireNumber < (L + X, )/wireDistance + 1
000 (L+ X,)/wireDistance 00 0000000000000 OOO0OO0O

wireNumber = (L 4+ X,)/wireDistance + 1
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googobuodgbboobooobuodgbbooboobobuoobooboobo
gbobouogooboggobbooogbbbuogobbooogboooa
gbogbodbgbouobobodgbobogboboogoobbooboabogog
gboboboudgbobboobobobobogbuoobobuoobuoooobugoo
O00b0O0b00b0obOobo0ob00obO0obUn DigitizationOD OO OO OO 4.1
OO00000000000D00000ODigitization D O00OO0OOOO “EventNo:”
OO0D000000o0bDOoobO“rramelD" 0000000 OOOOOOOODOODOO
O00000XYZ(0OD), 000 XYZo(OO)ODODDODOODODOOoOOooOoooooooo
Digitization 0 00 (0 41)00000000000000O0OOOOOOOOO0O
gbbbooooobbobbooobbbboooobbbbuooobbboo
000 (00 MeVODO)OOODODOODODOOOODOOO (mm) 000000000
OoOd3sb0obooooboobooobooboXooobooooooo Yo
gbobooggooboogobbobooobbbuogobobooogbooboog
gobobolggggoboboooobbbooooobobbouoooobogao
oboooooboor-1rrogbobobobboobobooobooboboobon
gbobbuoooobbbooobobobbogoboobooon

05gamma 0 0 0-1000 0 0 2000

0x0
oyo
1x0
### EventNo: 5 lyo0
## Primary Particle 2x0
# ParSpc, Mass(MeV/c2), PXYZi(MeV/c), XYZi(mm) 2y0
gamma 0 0 0 -1000 0 0 2000 3x0
## ScintiDome
# No Hit 3y0
## Spark Chamber 4x0
# FramelD, ParSpc, TracklD, parentlD, KinE(MeV), DepE(MeV), StepLength(mm), XYZi(mm), XYZo(mm), ProcName 4y0
5 e+ 3 1 261.672 0.000401613 4.0003 0.0587905 0.0537483 1028.08 0.094894 0.0866287 1024.08 Transportation 5x 1497
6 e+ 3 1 261.497 0.00218467 4.00074 0.241742 0.221588 1011.32 0.298955 0.273052 1007.32 Transportation 5y 1497
7 e+ 3 1 261.365 0.000772476 4.00033 0.420754 0.43238 994.56 0.43919 0.480615 990.56 Transportation 6x 1497
8 e+ 3 1 261.166 0.0011339 4.00047 0.54257 0.617323 977.8 0.590079 0.656407 973.8 Transportation 6y 1497
9 e+ 3 1 234.494 0.00106005 4.00021 0.717466 0.758008 961.03 0.750742 0.782557 957.03 Transportation
11 e+ 3 1 234.151 0.00132539 4.00009 0.941607 1.00673 927.51 0.94963 1.03304 923.51 Transportation 7x1497
12 e+ 31 233.977 0.000623411 4.00078 0.962127 1.20519 910.74 0.963037 1.28412 906.74 Transportation 7y 1497
8x 1497
25 e- 2063 1476 3.13616 0.00139774 4.49879 8.09875 -12.2721 692.82 10.1405 -12.5298 688.82 Transportation 8y1497
26 e- 2063 1476 2.96485 0.00144819 4.85088 15.4679 -9.16886 676.06 16.7594 -6.74854 672.06 Transportation 9x1497
27 e- 2063 1476 2.78531 0.00179198 5.31396 17.7544 -8.24507 659.3 16.9781 -11.655 655.3 Transportation 9y 1497
## TOF 10 x 1 497
# TileID, ParSpc, TrackID, parentID, KinE(MeV), DepE(MeV), StepLength(mm), XYZi(mm), XYZo(mm), HitTime(ns), ProcName 10y 1 496
122 e+ 3 1 229.041 0.939683 6.41064 -8.72042 -10.6185 637.97 -9.01051 -10.8419 631.57 456625 Transportation
222 e+ 3 1 219.985 0.780872 4.92018 -41.3693 -31.1865 12.57 -41.6572 -31.358 7.66128 6.65138 eloni 11 x 2 497 498
222 e+ 31 219.767 0.217303 1.4937 -41.6572 -31.358 7.66128 -41.7212 -31.4136 6.17 6.65636 Transportation 11y 2 496 498
222 e- 28 3 0.192455 0.0791606 0.288662 -41.6572 -31.358 7.66128 -41.8686 -31.2278 7.56337 6.65245 eloni
222 e- 28 3 0.123548 0.0689068 0.22118 -41.8686 -31.2278 7.56337 -41.9991 -31.3502 7.52698 6.65321 eloni 31 x 3361463 478
222 e- 28 3 0.0535942 0.0699537 0.158301 -41.9991 -31.3502 7.52698 -42.0732 -31.3382 7.47857 6.65362 eloni 31y 5 103 105 106 468 514
222 e- 28 3 0 0.0535942 0.0464438 -42.0732 -31.3382 7.47857 -42.0842 -31.3184 7.47787 6.6538 eloni 32 x 4 370 371 455 475
132 e- 2080 2063 0.0323466 0.0672208 0.128419 13.411 -28.0119 634.025 13.3661 -28.0196 634.08 4.61453 eloni 32y 42629464521
132 e- 2080 2063 0 0.0323466 0.019105 13.3661 -28.0196 634.08 13.3596 -28.0141 634.082 4.61461 eloni 33 x 2451473
## TASC 33y 2461525
# DepE(MeV) 34 x 3449 472 473
869.932

34y 2 460 526
35 X 2 448 472

35y 4 459 460 527 528
-1

### End of the event

0 4.1: (0)EGRETOODODOODOOOOOOOO (O)Digitization 0000000
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4.2 OJ0O0O0O0O0O0OO0O0OO0O0OO0O00O0O000

EGRETOODOODOOOODODDOOSAGE(Search and Analysis of Gamma-ray
Events) 0000000000000 OOOEGRETOOOOOO Fortrand OO
0000000000000 0O0000O00000bO0obO0bO0obOobobooooo
000000000000 DO0D0D00O0O00bOO0o0bO0oDbOOobOOo0oDOoOoDOon
0000000000000 00O0O000O0o0o0bOo0o0obOo0oDbOOo0oDbOoOoDOon
0000000000 DO00bO00bO00b0o0bOo0oDbOOo0DbOoOobOOo0oDOOn
0000000000000 00DOO0OO00DbOO00DbOO0ODOOO0OOOo0oDOOoO0oDOn
OO0000o0obo0oboob0ooboboooboobobobooooooobOon
oooon

SAGEOD 1000000000000 0000D000O0EGRETOODOODODOO
O00D0000 1000 phase0 000D 0OD0OOODODODOOOODOOOOODOOO
O phase 000000000 DOO phase0, phasel, ...., phase9 00 OO0 0000000
O0000000000 phase0 DO OOOODOOODOOO

000000000000y 0DO00DO0OD0O0O0D 42000000 phase0 000
0000000000000 0000000000DO0D000DO000D00A0 phasel
0000000000000 000bO000Oy OODOO0OOOO0ODOODOODOO
0000000000000 00000000000ooO0(boooooooon)
O00 phase2 0000 00phase2 000000000000 DOO0OOOOOOOO
00003000000000000000 (00b0o0oOoooooO)0Dooooo
phase3 00 00000000 DOODOOOOOOY ODOOOODDODOODODOODOO
O000O0O0Ophased 000 00O0O0O0OO0O0OODOODOODOOOODOOODOODOOO
phaseb 000000000000 (primary0000)0 200000000000
O (secondary 000 0)000000000O primary 00000 secondary O O O
O00000y OO0OO0O0OD0OO0OD0O0ODOOphase6 OO primary O secondary [
0000000000 (vertex) 000000000000 OOO secondary 000
O000000000000OOphase7 XOODODOOOODOODOO primary 000
OOsecondary D OO0 000OYOUOOOOODOOOOO primary O OO OO secondary
O0000000D000000000O0Ophase8000000DOODODOOODOOOO
O00Ophase9 0y OO0DO0DOODOOD0ODOO0ODO0O0OOOy ODOOOODOODOOO
Ooo0o

0000 phase60 0000000000000 O0O0O0OOOCOOO (D.Thompson
et al. 1993, ApJS 86, 629)0 00 phase80 0 000000000 ODOOODOOOO
O00000000O0D0O0O0b00Ob0O0 phased 00O 0DDODOD0ODDODODDOODOO
Oo0doooboooboob0ooboboooboobooboooooooboo
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gbobobooggbbobuooooboobobuooogbbbouoooobooboo
gbobobuogoobbobooobobbboooon

e phase O: DO OOOOODOODODODODOOOOOOOOOONO

e phase 1: IO DO0OOOOODOOOOODODOOO

e phase 2. 000000 (track0 000000 DOO300000000)000O
ephase 3: DO OOOODODOOODODODOOOOOOOOOOOONO

e phase 4: D DOOOOOODODOOOO

e phase 5: primary D0 000 secondary 0000 (DO D)00O0O

e phase 6: vertex UO OO DO OOMO secondary D0 000000 OOO

e phase 7: XU UOUODUOODUODODUOOYDOUOOOODUODOODODOODOO primary d
O00OOsecondary DO OO OOOOODOOODOOO

e phase 8: DO OODOODOODODO

ephase 9: y UOUODOODOOOOOOOy OOODLOOOOODOO

4.3 O00O0OOOOOOOOOOOOOOONO

OO0000D00D00O EGRETOOODOODODODOOODOOOODOODOO Fortran
OO0ob00obOobooboOoboooboboobOobDon PythonOODOOoOoooOO
OO0bo0ob0ooooobooboooooobobobonD 4200 1000 phased DO OO
gbobbuoodgobboboooobbbooooboo

l.gggboboboogoboboooogo 1obooog
2.000000D0O0DbO000bbODbOo

. 0n0oggoooon

4. 000O0O0oOO0oO0obDoOoO0bOoo0oDd

5. primary DO 000 secondary D O OO OO OO0
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vertex

bk

Uﬁﬂ%‘ﬁ<

o

042 0000000000000 0y ODOoOOoOOobOOobOo0oboooooon
O0000000000000000ef00000000000DOO0OO0OO0 primary
O0000e-O000O0O00ODO secondary DO OOOOOO

6. XOUDOUOOoooooooyYyooooooobooobodoo primary 00000
secondary D000 O000O0O0OO00OO0OODO

.y Doooobooboogdby bogoooobogo

ob011ads50bbXgubbogobbooygogoboooobooooboo
gbbboge.bbbuoogbbbuoooboobbbuooobbboo
gooo

4.3.1 0O00O00O0O0OOOOOOOOODOObOOObOOO

gbobbobobbugdgdolsmmyiuoooobooouboouoooogn
gbbobouogooboogobboooobbbuogobbbuoogooooa
0000 Spark U0 430 000000000DO0ODO0OO0ODOOOOOOOOOO
goooo

gbobogobbd 440000000000000000 sequence I OO OO
gbogbuogbdgbuoobobogbobogboboogoobboobobogoa
00000000000000000000000 newlistDOOOOO'0000

00000000 (00)0D000000000000000000000000000000
gooooobooooobobbooooboboooboboooo
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U0Osquence U0 UUODOODODO0OOODOOODOOODLOOODODODOOOOUOOODO
0000000000000 0O00append 2000000000 newList 0000
OO0Oo0bOOobobOobobodbddbewlistD OO0 O0OO0OOO0OOODOO
gobobuooodgob 450000

Wire number 455 457 459 460

N
------- ' Yo JoX X X JoX ¥ Yoy

\_l_l

456 459.5

U043 dggobooooogobobouoobboboooobobogd

4.3.2 O0O0O0O0O0OOOOOOOOOOO0OOO

XOOOODOOooooOoyoDOooOooOooDOO MINSPARKOOODOOOO
0000000000000 O0000 MINSPARKOOOODOOOODOOOOO
gbodbloboobobodbdgebuoobbobbobboboboboobbo
00000000 MINSPARK(6)DODOOODOODOOOODODODOOODOODOOOOO
gboboboooggbbooogoobboogobbbogobbyogobboboog
gbobobobbuoogbby bogobbobuooogbbboooooboboobooo
goobooo

O460000000000000O0D0DODODODODOODOO0O nhitXOO
OnhitYOOOODODOOOODODOODO XODOOOOOOoOoooyYyoooooooo
OO000000O0000000O0DO0bD0b0obb0oO0oboooOonog MINSPARKO
O00000OnhitXO nhitYOO OO MINSPARKOOODOOODOOODOODO
gboboogbbobooobbo

Zappend 000 0000000000000 D0DDODOOOOOOOO
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if nhit>1:
sequence = 0 # the number of combined wires -1
for wirelD in range(nhit-1):
# check if the next wire is sequence or not
if list{1+wirelD] == list{wirelD] +1:
sequence = sequence + 1
elif list{1+wirelD] > list[wirelD] +1:
if sequence == 0 : # independet hit
newList.append(listfwirelD])
else:
# the combined wire position
combinedWirePosition = float(listfwirelD])-float(sequence)/2
newList.append(float(combinedWirePosition))
sequence =0
if wirelD == nhit-2: # the last wire
newList.append(listfwirelD+1])
if sequence != 0: # sequence include the last hit
combinedWirePosition = listjwirelD+1]-float(sequence)/2
newList.append(float(combinedWirePaosition))
elif nhit==1: # the number of hit is one
newList.append(list[0])

# gives back the combined list of wire number
return newList

0O 44 pythonODOODOOOODOOODOOOOODOOODOOODOOO

4.3.3 O0O0OOOOOOO

gboboogobboooobboodobbbuooobbbuooobbooon
gb3gdbbugbbodbboobuogbogbgolbbygobooobbooo
gbobobuogbuodgbuoggbogoobspuobuooboobboobbon
gboboggbodg4vyoggobuogbbogbbuogbuooobogobioog
0000000000000 0000000000 (Istb0O00)000o000o0o
00 st 00000000000 JuMP2(2) 0000000000000 O00O0O0O
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0 40 gamma 0 0 0 -1000 0 0 2000

0xO0
OyoO
1x0
1y0
2x0
2y0
3x0
3y0

25 x 3497 522 523

25y 4 475 476 496 497

26 x 2 497 524
26y 3 473 474 497
27 x 2 498 525
27y 3 470 471 497
28 x 2 499 528
28y 3 461 462 497
29 x 3 502 537 538
29y 2 445 498

30 x 2 505 546
30y 3 428 429 498
31 x 3 508 555 556
31y 3413 414 499
32 x 3 510 564 565
32y 3 398 399 499
33 x 2511 570
33y 3 389 390 500
34 x 2512 572
34y 3 386 387 500
35 x 3512 573 574
35y 3 383 384 500
-1

040 gamma 0 0 0 -1000 0 0 2000

0x0
OyoO
1x0
1yO0
2x0
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3x0
3y0

25 x 2 497 522.5
25y 2 475.5 496.5
26 x 2 497 524
26y 2 473.5 497
27 X 2 498 525
27y 2 470.5 497
28 x 2 499 528
28y 2 461.5 497
29 x 2 502 537.5
29y 2 445 498
30 x 2 505 546
30y 2 428.5 498
31 x 2 508 555.5
31y 2 413.5 499
32 x 2 510 564.5
32y 2 398.5 499
33x 2511570
33y 2 389.5 500
34x 2512572
34y 2 386.5 500
35x 2512 573.5
35y 2 383.5 500
-1
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if re.match(".*gamma.*", line):
eventLine = line # particle information
listLines = [] # list to store tracker data
nhitX = 0 # the number of hit in x face
nhitY = 0 # the number of hit in y face
# if the line shows the tracker hit, combine adjacent hits
if re.match(".*x.*", line):
listLines.append(line)
nhitX = nhitX+int(columns[2])
if re.match(".*y.*", line):
listLines.append(line)
nhitY = nhitY+int(columns[2])

# only events with sufficient number of hits
# (more than MINSPK) are printed.
if (columns[0]=="-1"):
if nhitX >= MINSPK and nhitY >= MINSPK:
print eventLine,
for i in range(len(listLines)):
print listLines]i],
print line,
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2nd spark
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for i in range(len(listTrackX)-1):
for j in range(len(listTrackX)-i-1):
numl = len(listTrackX[j])/2-1 # jth track
num2 = len(listTrackX[j+1])/2-1 # (j+1)th track
atal = listTrackX[j][-1] # jth track
ata2 = listTrackX[j+1][-1] # (j+1)th track
tmpl = listTrackX[j]
tmp2 = listTrackX[j+1]
if (numl<num?2 or (hnuml==num2 and atal>ataZ2)):
listTrackX[j] = tmp2
listTrackX[j+1] = tmpl
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4.3.6
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def compare2(tl, t2):
trackl =]
track2 =]
nSparks = len(t1)/2-1 # the number of sparks of the track
for i in range(nSparks):
deck = t1[i+1]
wire = t1[i+1+nSparks]
trackl.append([deck, wire])

nSparks = len(t2)/2-1 # the number of sparks of the track
for i in range(nSparks):
deck = t2[i+1]
wire = t2[i+1+nSparks]
track2.append([deck, wire])
n=0
for i in range(nSparks):
if (track2][i] in trackl):
n=n
else:
n=n+1

return n
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def corr(tx1, tx2, tyl, ty2):

listDeck_tx1 =]
listDeck_tx2 =]
listDeck_tyl =]
listDeck_ty2 =[]
nSparkstx1 = len(tx1)/2-1 # the number of sparks of the tracktx1
for i in range(nSparkstx1):

deck = tx1[i+1]

listDeck_tx1.append(deck)
nSparkstx2 = len(tx2)/2-1 # the number of sparks of the tracktx2
for i in range(nSparkstx2):

deck = tx2[i+1]

listDeck_tx2.append(deck)
nSparkstyl = len(ty1)/2-1 # the number of sparks of the tracktyl
for i in range(nSparksty1):

deck = ty1[i+1]

listDeck_tyl.append(deck)
nSparksty2 = len(ty2)/2-1 # the number of sparks of the trackty2
for i in range(nSparksty?2):

deck = ty2[i+1]

listDeck_ty2.append(deck)
c=0
for i in range(len(listDeck_tx1)):

if (listDeck_tx1[i] in listDeck_ty1):

c=c+l

for i in range(len(listDeck_tx2)):

if (listDeck_tx2[i] in listDeck_ty2):

c=c+l

return c
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gobobogoobbbooon

def Unisparks(t1,t2):
listDeckSpark_t1 =]
listDeckSpark_t2 =]
nSparkstl = len(t1)/2-1 # the number of sparks of the tracktl
for i in range(nSparkstl):
deck = t1[i+1]
spark = t1[i+nSparkst1+1]
listDeckSpark_tl.append([deck, spark])
nSparkst2 = len(t2)/2-1 # the number of sparks of the trackt2
for i in range(nSparkst2):
deck = t2[i+1]
spark = t2[i+nSparkst2+1]
listDeckSpark_t2.append([deck, spark])
¢ = 0 # the number of matches for the pair of (t1,t2)
for i in range(nSparkstl):
if (listDeckSpark_t1[i] in listDeckSpark_t2):
c=c+l
return nSparkstl + nSparkst2 - ¢
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import sys, string, re
inputName = sys.argv[1]
input = open(inputName, "r")

# Spark chamber parameter
wireDistance = 0.813 #(mm) spacing of adjacent wires in mm

nWires = 992 # the number of wires in a deck
# rightmost position of the wire number 992, 992%0.813/2 = 403.248mm

1 = nWires*wireDistance/2

# boolean
true = 1
false = 0

# match charactor to see if line read is for comment or not
beginComment_match = re.compile("/\*")

endComment_match = re.compile("\*x/")

# boolean to show if the current line is comments or not
isComment = false

- flag initialization command —————-——--—-
# flags to indicate what kind of detector we are reading
isParticle = false
isAnti = false
isSpark = false
isTof = false
isTask = false
def initFlag():
global isParticle, isAnti, isSpark, isTof, isTask
isParticle = false
isAnti = false
isSpark = false
isTof = false
isTask = false
- flag initialization command —————-———-—-
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#-————- main routine ----------
# read the data
while 1:
line = input.readline()
if not line:
break

# if the line read is for comment, go to the next line
if beginComment_match.search(line):
isComment = true
if endComment_match.search(line):
isComment = false
continue
if isComment == true:
continue

# begin of the event

if re.match(" ###\ EventNo", line):
columns = string.split(line)
eventNo = int(columns[2])
print ’0’, eventNo,

if re.match("“gamma", line):
if (isParticle==true):
print line,

# end of the event
if re.match(" ###\ End", line):
initFlag()
for i in range(36):
# sort the data
listWireNx[i] .sort()
listWireNy[i] .sort()

# remove the "[" "]" and ","
lengthX = len(listWireNx[i])
lengthY = len(listWireNy[i])
print i, "x" ,
print lengthX ,
for m in range(lengthX):
print listWireNx[i] [m],
pr lnt nn
print i, "y" ,
print lengthY ,
for n in range(lengthY):
print listWireNy[i] [n],
pr int nn

# print deliminator

print "-1"

# what kind of detector we are reading?

if re.match(""##\ Primary Particle", line):
initFlag()
isParticle = true

if re.match(" “##\ ScintiDome", line):

initFlag()
isAnti = true
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if re.match(""“##\ Spark Chamber", line):
initFlag()
isSpark = true
# initialize list to store ids of wire with hit
listWireNx = []
listWireNy = []
for i in range(36):
listWireNx.append([])
listWireNy.append([])

if re.match(" ##\ TOF", line):
initFlag()
isTof = true

if re.match(" ##\ TASC", line):
initFlag()
isTasc = true

# skip the comment line

if re.match(""#\ ", line):
continue

# read the data

if not re.match(""#", line):
columns = string.split(line)
if (isSpark==true):

id = int(columns[0])

Xi = float(columns[7])
Yi = float(columns[8])
Xo = float(columns[10])
Yo = float(columns[11])

if Xi <= 1 and Xi >= -1:

NumXi = (1+Xi)/wireDistance+1
else:

continue
if Xo <= 1 and Xo >= -1:

NumXo = (1+Xo)/wireDistance+1
else:

continue

if Yi <= 1 and Yi >= -1:

NumYi = (1+Yi)/wireDistance+1
else:

continue

if Yo <= 1 and Yo >= -1:
NumYo = (1+Yo)/wireDistance+1

else:

continue
NumXi = int (NumXi)
NumXo = int(NumXo)
NumYi = int (NumYi)
NumYo = int(NumYo)

if NumXi not in listWireNx[id]:
listWireNx[id] .append (NumXi)

if NumXo not in listWireNx[id]:
listWireNx[id] .append (NumXo)
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if NumYi not in listWireNy[id]:
listWireNy[id] .append (NumYi)
if NumYo not in listWireNy[id]:
listWireNy[id] .append (NumYo)

phase0 D00 00O0O0O0O0OOOOOOOOOOODOO
000000000000000000000000000

import sys, string, re
inputName = sys.argv[1]
input = open(inputName, "r")

# boolean

true = 1

false = 0

#-———————- combine command-—---------

# This function combines adjacent wires and
# gives back the new list
def combine(list):
newList = [] # new list to store the combined wire numbers
nhit = len(list)
if nhit > 1 :
sequence = 0 # the number of combined wires -1
for wireID in range(nhit-1):
# check if the next wire is sequence or not
if list[1+wireID] == list[wireID] +1:
sequence = sequence + 1
elif list[1+wireID] > list[wireID] +1:

if sequence == : # independet hit
newList.append(list [wireID])
else:

# the combined wire position
combinedWirePosition = float(list[wireID])-float(sequence)/2
newList.append(float (combinedWirePosition))
sequence = 0
if wireID == nhit-2: # the last wire
newList.append(list [wireID+1])
if sequence != 0: # sequence include the last hit
combinedWirePosition = list[wireID+1]-float (sequence)/2
newList.append(float(combinedWirePosition))
elif nhit==1: # the number of hit is one
newList.append(1list[0])

# gives back the combined list of wire number
return newlList

#-——————- combine command-—---------
#-———————- main routine ---——————-

# read data

while 1:

line = input.readline()

if not line:
break
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columns = string.split(line)

# print the particke info (Monte Carlo truth)
if re.match(".*gamma.*", line):
print line,

# if the line shows the tracker hit, combine adjacent hits
if re.match(".*x.*", line) or re.match(".xy.*", line):
deckId = int(columns[0])
face = columns[1]
nhit = int(columns[2])
listWireN = [] # list to store hit wire number
for i in range(nhit):
listWireN.append(int(columns[3+i]))

combinedListWireN = combine(listWireN)
print deckId, face,

print len(combinedListWireN) ,

for i in range(len(combinedListWireN)):
print combinedListWireN[i],

print

# print the particke info (Monte Carlo truth)

if (columns[0]=="-1"):
print line,

phasel 000 0000O0OOOOOOOOODOO
000000000000000000000

import sys, string, re
inputName = sys.argv[1]
input = open(inputName, "r")

# boolean
true = 1
false = 0

# reconstruction parameters
MINSPK = 6

# read data
while 1:
line = input.readline()
if not line:
break
columns = string.split(line)
# print the particke info (Monte Carlo truth)
if re.match(".*gamma.*", line):
eventLine = line # particle information
listLines = [] # list to store tracker data
nhitX = 0 # the number of hit in x face
nhitY = 0 # the number of hit in y face
# if the line shows the tracker hit, combine adjacent hits

if re.match(".*x.x", line):

57



listLines.append(line)

nhitX = nhitX+int(columns[2])
if re.match(".*y.*", line):

listLines.append(line)
nhitY = nhitY+int(columns[2])

# only events with sufficient number of hits
# (more than MINSPK) are printed.
if (columns[0]=="-1"):
if nhitX >= MINSPK and nhitY >= MINSPK:
print eventLine,
for i in range(len(listLines)):
print listLines[i],
print line,

phaseb primary [0 0 secondary U OO OO OO0

020000000 (1)

gboboogoobbooodbibbpimaryd000ooooooooog

import sys, string, re
inputName = sys.argv[1]
input = open(inputName, "r")

# boolean

true = 1

false = 0

#t-—-————- main routine --—-——————-
# read data

while 1:

line = input.readline()
if not line:
break
columns = string.split(line)
# print the particke info (Monte Carlo truth)
if re.match(".*gamma.*", line):
print line,
listLines = [] # list to store the spark chamber

listTrackX
listTrackyY

# if the line shows the tracker hit, store them

[] # list to store the tracks in XZ-view
[] # list to store the tracks in YZ-view

if re.match(".*x.*", line) or re.match(".*y.*", line):

listLines.append(line)

# if the line show the track, store them

if re.match(".*TRKX.*", line) or re.match(".*TRKY.x", line):

type = columns[0]

tmpList = []

for i in range(len(columns)):
tmpList.append(columns[i])
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if (type=="TRKX"):
listTrackX.append (tmpList)

else:
listTrackY.append (tmpList)

# at the end of the event
if (columns[0]=="-1"):
# print out the spark chamber hits

for i in range(len(listLines)):
print listLines[i],

sort the list of track in XZ-view
Here, we utilize the "bubble sort algorithm".
Although not so fast, this algorithm is simple and robust.

Reference:
http://www.is.oit.ac.jp/ naka/server/ taniguchi/a4.html

print len(listTrackX)
or i in range(len(listTrackX)-1):
for j in range(len(listTrackX)-i-1):
# compare the jth track and (j+1)th track.
if the (j+1)th track is longer/straighter than jth track,
swap them

o HHH

#
#
# the number of sparks and the average turning angle
# of jth and (j+1)th track

numl = len(listTrackX[jl)/2-1 # jth track

num2 = len(listTrackX[j+1])/2-1 # (j+1)th track
atal = listTrackX[j]l[-1] # jth track
ata2 = listTrackX[j+1][-1] # (j+1)th track

# store the jth and j+1th track

tmpl = listTrackX[j]

tmp2 = listTrackX[j+1]

if (numi<num2 or (numl==num2 and atal>ata2)):
listTrackX[j] = tmp2
listTrackX[j+1] = tmpl

# sort the list in YZ-view
for i in range(len(listTrackY)-1):

for j in range(len(listTrackY)-i-1):

# compare the jth track and (j+1)th track.
if the (j+1)th track is longer/straighter than jth track,
swap them

the number of sparks and the average turning angle
of jth and (j+1)th track

numl = len(listTrackY[j])/2-1 # jth track

num2 = len(listTrackY[j+1])/2-1 # (j+1)th track
atal = listTrackY[j]l[-1] # jth track

ata2 = listTrackY[j+1][-1] # (j+1)th track

# store the jth and j+1th track

tmpl = listTrackY[j]

tmp2 = listTrackY[j+1]

if (numi<num2 or (numl==num2 and atal>ata2)):
listTrackY[j] = tmp2
listTrackY[j+1] = tmpl
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# swap the first (provisional primary) and 2nd track

# if the 2nd track has one less sparks but the average turning angle
# is blow 0.9%(average turning angle of the first track)

if (len(listTrackX)>=2):

numl = len(listTrackX[0])/2-1
num?2 = len(listTrackX[1])/2-1
atal = float(listTrackX[0][-1])
ata2 = float(listTrackX[1][-1])

if (numl==num2+1) and_((0.9%atal)>=ata2):
tmpl = listTrackX[0]
tmp2 = listTrackX[1]
listTrackX[0] = tmp2
listTrackX[1] = tmpl

if (len(listTrackY)>=2):
numl len(listTrackY[0])
num?2 len(listTrackY[1])
atal float(listTrackYE?
(0

/2-1
/2-1
1[-1
ata2 = float(listTrackY[1][-1
if (numl==num2+1) and_ (
tmpl = listTrackY[0]
tmp2 = listTrackY[1]
listTrackY[0] tmp2
listTrackY[1] = tmpl

2
2
[-1])
[-1])
O9%atal)>=ata2):

# print listTrackX

for i in range(len(listTrackX)):
lengthX = len(listTrackX[i])
print "TRKX" ,
# print lengthX,
for m in range(lengthX-1):
print listTrackX[i] [m+1],
pr lnt nn

# print listTrackY

for i in range(len(listTrackY)):
lengthY = len(listTrackY[i])
print "TRKY" ,
# print lengthy,
for m in range(lengthY-1):
print listTrackY[i] [m+1],
pr int nn

# print deliminator
print "-1"

phaseb primary [0 [0 secondary DO O OO OOO
020000000 (2)

primary 0000000000000 secondary 00O O0O0O0OOO0O
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import sys, string, re
inputName = sys.argv[1]
input = open(inputName, "r")

# boolean

true = 1

false = 0

# reconstruction constant

NDIFF = 5

- function comparel-------———-

def comparel(tl, t2):

# This function compares trackl and track2 and see if they

# share the common top spark or not.

# This function retunrs 1 if they have common top spark. O otherwize.

# list to store track data (in a different format)
trackl = []
track2 = []
# rearrange the track data so that we can comapre two tracks easily.
# [TRKX, 0, 1, 2, 480.0, 481.0, 482.0, 1.0] —>
# [[0,480.0], [1,481.0], [2,482.0]]
nSparks = len(tl1)/2-1 # the number of sparks of the track
for i in range(nSparks):
deck = t1[i+1]
wire = t1[i+1+nSparks]
trackl.append([deck, wire])

nSparks = len(t2)/2-1 # the number of sparks of the track
for i in range(nSparks):

deck = t2[i+1]

wire = t2[i+1+nSparks]

track2.append([deck, wire])
if track1[0] == track2[0]:

return true

else:
return false

- function compare2-------———-

def compare2(tl, t2):

# This function compares trackl and track2 and see how many sparks
# are in track2 but not in trackl

# list to store track data (in a different format)
trackl =
track2 = []
# rearrange the track data so that we can comapre two tracks easily.
# [TRKX, 0, 1, 2, 480.0, 481.0, 482.0, 1.0] —>
# [[0,480.0], [1,481.0], [2,482.0]]
nSparks = len(tl)/2-1 # the number of sparks of the track
for i in range(nSparks):
deck = t1[i+1]
wire = t1[i+1+nSparks]
trackl.append([deck, wire])

nSparks = len(t2)/2-1 # the number of sparks of the track
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for i in range(nSparks):
deck = t2[i+1]
wire = t2[i+1+nSparks]
track2.append([deck, wire])

# the number of sparks which is included in track?2
# but not included in trackl
n=20
for i in range(nSparks):
if (track2[i] in trackl):
n=n
else :
n=mn +1

return n

# read data
while 1:
line = input.readline()
if not line:
break
columns = string.split(line)
# print the particke info (Monte Carlo truth)
if re.match(".*gamma.*", line):
print line,
listLines = [] # list to store the spark chamber
listTrackX [] # 1list to store the tracks in XZ-view
listTrackY [] # list to store the tracks in YZ-view

# if the line shows the tracker hit, store them
if re.match(".*x.x", line) or re.match(".xy.x", line):
listLines.append(line)

# if the line show the track, store them
if re.match(".*TRKX.*", line) or re.match(".*TRKY.x*x", line):
type = columns[0]
tmpList = []
for i in range(len(columns)):
tmpList.append(columns[i])
if (type=="TRKX"):
listTrackX.append (tmpList)
else:
listTrackY.append (tmpList)

# at the end of the event
if (columns[0]=="-1"):
# print out the spark chamber hits

for i in range(len(listLines)):
print listLines[i],

# primary track in XZ-view and YZ-view

if (len(listTrackX)>=1):
primaryX = listTrackX[0]

if (len(listTrackY)>=1):
primaryY = listTrackY[0]

if len(listTrackX)==0 or len(listTrackY)==0:
continue
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# list of 2ndary track candidates

listCandidateX = []
listCandidateY = []

# store the track if it satisfies the criteria as a secondary track
for i in range(len(listTrackX)-1):
isCommon = false # if they share the common top spark or not
numDiff = 0 # the number of different sparks

isCommon = comparel(primaryX, listTrackX[i+1])
numDiff = compare2(primaryX, listTrackX[i+1])

if (isCommon==true and numDiff>=NDIFF):
listCandidateX.append (listTrackX[i+1])

# store the track if it satisfies the criteria as a secondary track
for i in range(len(listTrackY)-1):

isCommon = false # share the common top spark

numDiff = 0 # the number of different sparks

isCommon = comparel(primaryY, listTrackY[i+1])
numDiff = compare2(primaryY, listTrackY[i+1])

if (isCommon==true and numDiff>=NDIFF):
listCandidateY.append (listTrackY [i+1])

# output the primary track in XZ-view
for i in range(len(primaryX)):

print primaryX[i],
print

# sort listCandidateX (candidate of the 2nd track)
# based on the straightness of the track and
# output the 2ndary track in XZ-view

if (len(listCandidateX)>0):
if (len(listCandidateX)>1):
for i in range(len(listCandidateX)-1):

for j in range(len(listCandidateX)-i-1):

# compare the jth track and (j+1)th track.
if the (j+1)th track is longer/straighter than jth track,
swap them

the number of sparks and the average turning angle
of jth and (j+1)th track

atal = listCandidateX[j][-1] # jth track

ata2 = listCandidateX[j+1][-1] # (j+1)th track

# store the jth and j+1th track

tmpl = listCandidateX[j]

tmp2 = listCandidateX[j+1]

if (atal>ata2):

listCandidateX[j] = tmp2

listCandidateX[j+1] = tmpl

for i in range(len(listCandidateX[0])):
print listCandidateX[0] [i],
print

# output the primary track in YZ-view
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for i in range(len(primaryY)):
print primaryY[i],
print

# sort listCandidateY (candidate of the 2nd track)
# based on the straightness of the track and
# output the 2ndary track in YZ-view
if (len(listCandidateY)>0):
if (len(listCandidateY)>1):
for i in range(len(listCandidateY)-1):

for j in range(len(listCandidateY)-i-1):

# compare the jth track and (j+1)th track.
if the (j+1)th track is longer/straighter than jth track,
swap them

the number of sparks and the average turning angle
of jth and (j+1)th track

atal = listCandidateY[j]l[-1] # jth track

ata2 = listCandidateY[j+1][-1] # (j+1)th track

# store the jth and j+1th track

tmpl = listCandidateY[j]

tmp2 = listCandidateY[j+1]

if (atal>ata2):

listCandidateY[j] = tmp2

listCandidateY[j+1] = tmpl

#
#
#
#

for i in range(len(listCandidateY[0])):
print listCandidateY[O] [i],

print
# print deliminator
print "-1"
phase7 X-OOOOODO Y-OOOOOOOOOoooO
Jogooogod
X-oooooboy-oooobooooooobobobbooooooob b X-o0o
0000 primary O Y-OOOODOO secondary D OO0 O0O0O00O0O0OOOO Y-OO
O000 primary O secondary D 0000000000000 ODOOO0O0O

import sys, string, re
inputName = sys.argv[1]
input = open(inputName, "r")

# boolean

true = 1

false = 0

# reconstruction parameter

THRS = O

#-——————- function corr---—————-—-

def corr(txl, tx2, tyl, ty2):
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# This function calculate the match
# (i.e., the strength of the correlation) of trackls in XZ-view and YZ-view
# and track2s in XZ-view and YZ-view

# list to store the deck number

listDeck_tx1 =

listDeck_tx2 = []
listDeck_tyl = []
listDeck_ty2 = []

# store the deck number in lists
nSparkstxl = len(tx1)/2-1 # the number of sparks of the tracktxl

for i in range(nSparkstx1):

deck = tx1[i+1]

listDeck_tx1.append(deck)
nSparkstx2 = len(tx2)/2-1 # the number of sparks of the tracktx2
for i in range(nSparkstx2):

deck = tx2[i+1]

listDeck_tx2.append(deck)
nSparkstyl = len(tyl)/2-1 # the number of sparks of the tracktyl
for i in range(nSparkstyl):

deck = tyl[i+1]

listDeck_tyl.append(deck)
nSparksty2 = len(ty2)/2-1 # the number of sparks of the trackty2
for i in range(nSparksty2):

deck = ty2[i+1]

listDeck_ty2.append(deck)

counts the number of mathes for the pair of (X1,Y1)

and the pair of (X2,Y2).

Here, a match is defined as that case where both tracks have a spark on
the same deck.

for i in range(len(listDeck_tx1)):
if (listDeck_tx1[i] in listDeck_tyl):
c = c+l
for i in range(len(listDeck_tx2)):
if (listDeck_tx2[i] in listDeck_ty2):
c = c+l

O HHHHF

return c

# read data
while 1:
line = input.readline()
if not line:
break
columns = string.split(line)
# print the particke info (Monte Carlo truth)
if re.match(".*gamma.*", line):
print line,
listLines = [] # list to store the spark chamber
listTrackX = [] # list to store the tracks in XZ-view
listTrackY = [] # list to store the tracks in YZ-view
# if the line shows the tracker hit, store them
if re.match(".*x.x", line) or re.match(".xy.x", line):
listLines.append(line)
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# if the line show the track, store them
if re.match(".*TRKX.*", line) or re.match(".*TRKY.x*", line):
type = columns[0]
tmpList = []
for i in range(len(columns)):
tmpList.append(columns[i])
if (type=="TRKX"):
listTrackX.append (tmpList)
else:
listTrackY.append (tmpList)

# at the end of the event
if (columns[0]=="-1"):
# print out the spark chamber hits
for i in range(len(listLines)):
print listLines[i],

# flag to indicate we need to swap two tracks or not
isSwap = false

# only when we have two tracks in XZ-view and YZ-view,
# see if we need to swap them or not
if (len(listTrackX)==2 and len(listTrackY)==2):
# variables to indicate how strongly two tracks
#1(on8 in XZ-view and the other in YZ-view) are correlated
C =
c2 =0
# correlation when we don’t swap the tracks
cl = corr(listTrackX[0], listTrackX[1], listTrackY[0], listTrackY[1])
# correlation when we swap the tracks
c2 = corr(listTrackX[0], listTrackX[1], listTrackY[1], listTrackY[0])
val = (c2-cl)/cl
if (val>THRS):
isSwap = true
else:
isSwap = false
# output track information
for i in range(len(listTrackX)):
for j in range(len(listTrackX[i])):
print listTrackX[i][j],
print

if (isSwap==true):
for i in range(len(listTrackY[1])):
print listTrackY[1][i],
print
for i in range(len(listTrackY[0])):
print listTrackY[0] [i],
print
else:
for i in range(len(listTrackY)):
for j in range(len(listTrackY[i])):
print listTrackY[i][j],
print
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print "-1"

phase9 y 00000000000 OOOO
XZ0O0OYZOOOy OOOOOOOOO0OO0000000000000000

import sys, string, re, math
inputName = sys.argv[1]
input = open(inputName, "r")

# boolean
true = 1
false = 0

### reconstruction parameter

NPTMIN = 7

# mean absolute reading or digitization uncertainty in unit of

# wire number, scaled to an RMS value.

DELTA = 1.0*math.sqrt(3.1415/2)

# Threshold value to see if the spark is close to the best-fit line or not.
# When the deviation is larger than DEVCUT*uncertainty, the spark is

# regarded to deviate from the line

DEVCUT = 2.54

# position of each deck in unit of cm

listDeckPos = \
[106.58, 104.904, 103.227, 101.551, 99.875, 98.198, 96.522, 94.846, \
93.170, 91.493, 89.817, 88.141, 86.464, 84.788, 83.112, 81.436, \
79.759, 78.083, 76.407, 74.730, 73.054, 71.378, 69.701, 68.025, \
66.639, 64.672, 62.996, 61.320, 55.630, 44.510, 33.390, 22.270, \
11.150, 4.68, 2.12, 0.00]

- function Unisparks-------------=""----——————————————-
def Unisparks(tl,t2):
# This function calculate the number of unique sparks in
# trackl and track2 (t1 and t2). The format of tl1 and t2 is, e.g.,
# "[ [TX], (o], (11, [2], [496.0], [493.0], [490.0], [0.0] I"
# Here, TX or TY indicates if the track is in XZ-view or YZ-view,
# [0], [1], and [2] are the deck numbers and
# [496.0], [493.0], [490.0] are the wire numbers.
# The last value indicates straightness of the track.
# list to store the deck and wire number
listDeckSpark_t1 = []
listDeckSpark_t2 = []
# store the deck number in lists
nSparkstl = len(tl)/2-1 # the number of sparks of the tracktl
for i in range(nSparkstl):
deck = t1[i+1]
spark = t1[i+nSparksti+1]
listDeckSpark_t1.append([deck, spark])
nSparkst2 = len(t2)/2-1 # the number of sparks of the trackt2
for i in range(nSparkst2):
deck = t2[i+1]
spark = t2[i+nSparkst2+1]
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listDeckSpark_t2.append([deck, spark])

c = 0 # the number of matches for the pair of (t1,t2)
for i in range(nSparkstl):
if (listDeckSpark_t1[i] in listDeckSpark_t2):
c = c+l

return nSparkstl + nSparkst2 - c

- class 1lsq2-————————-
# This class performs the least-square fitting (x=atbxz)
# to the data array and gives back the best fit parameters
# input: [[x1,z1],[x2,z2],[x3,23],....], where x* and z* are the
# x-coordinate and z-coordinate.
# In this file, x is given in unit of wire number
# (so is the constant named "DELTA")
# and z in physical value of the height of the deck in cm.
# You may give x and z in different unit, but please make it sure that
# x and DELTA are given in the same unit if you will calculate the
# error of the fitting parameters.
class 1sq2:
# read data and perform the least-square fitting
def __init__(self, list):

self . m_sigmaX = 0.0 # summation of x

self.m_sigmaZ = 0.0 # summation of z

self .m_sigmaZ2 = 0.0 # summation of z"2

self . m_sigmaZX = 0.0 # summation of z*x

self . m_num = O # the number of sparks in a track

self .m_mDev = 0.0 # sum of the square of the deviation,

# devided by the number of points

self .m_num = len(list)
for i in range(self.m_num):
x = list[i] [0]

z = list[i] [1]

self .m_sigmaX = self.m_sigmaX + x

self.m_sigmaZ = self.m_sigmaZ + z

self.m_sigmaZ2 = self.m_sigmaZ2 + z*z
<+
)

self .m_sigmaZX = self.m_sigmaZX + z*x
det = (self.m_num * self.m_sigmaZ2) - (self.m_sigmaZ * self.m_sigmaZ)
# a of (x = atb*z)
self.m_offset = \

(self.m_sigmaZ2*self .m_sigmaX - self.m_sigmaZ+*self.m_sigmaZX)/det
# b of (x = atb*z)
self .m_coeff = \

(self.m_num*self.m_sigmaZX - self.m_sigmaZ*self.m_sigmaX)/det
# mean of the square of deviation

for i in range(self.m_num):
x = list[i] [0]
z = list[i] [1]

x0 = self.m_offset + z*self.m_coeff
self.m_mDev = (x-x0)x*(x-x0)
self .m_mDev = self.m_mDev/self.m_num

# gives back the best-fit parameters

def offset(self):
return self.m_offset

68



def coeff(self):
return self.m_coeff

# gives back the error of best-fit parameters
def dOffset(self):
det = self.m_num * self.m_sigmaZ2 - self.m_sigmaZ*self.m_sigmaZ
val = DELTA*DELTA/det*self.m_sigmaZ2
return math.sqrt(val)
def dCoeff (self):
det = self.m_num * self.m_sigmaZ2 - self.m_sigmaZ*self.m_sigmaZ

val = self.m_num*DELTA*DELTA/det
return math.sqrt(val)

# gives back the mean of the square of deviation

def mDev(self):
return self.m_mDev

—————————— class 1lsq3--——-—-——---

This class utilized the 1sq2 and performs the least-square fitting (x=atbxz)
to the data array and gives back the best fit parameters

input: Two list. ome is

[[x1,z1], [x2,22],[x3,23],....], where x* and z* are the
x-coordinate and z-coordinate, and the other is the list of flags
(e.g, [1,1,0,1,0,1,1]), where "1" in ith column means that the
ith data of the first list is used for the fitting.
lass 1sq3:

# read data and perform the least-square fitting

def __init__(self, listl, 1list2):

# list to store the data (list of [x, z]) for the fitting.
# Only when the status bit is 1 (true), we use the spark
# for the fitting
list = []
for i in range(len(list2)):
if (list2[i]==true):
list.append(list1[i])

# perform the fitting and get the best fit values and errors
1 = 1sq2(list)

self .m_offset = 1.offset()

self.m_dOffset = 1.d0ffset()

self.m_coeff = 1l.coeff()

self.m_dCoeff = 1.dCoeff()

self.m_mDev = 1.mDev()

# gives back the best-fit parameters

def offset(self):
return self.m_offset

def coeff(self):
return self.m_coeff

# gives back the error of best-fit parameters

def dOffset(self):
return self.m_dOffset

def dCoeff(self):
return self.m_dCoeff

# gives back the mean of the square of deviation
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def mDev(self):
return self.m_mDev

—————————— class dircut--—————--—-
This class corresponds to the "dircut" routine of the original
sasge (EGRET reconstruction program). It reads the data list
and the status list
(to indicate which sparks to be included for the fitting)
and search the sparks which significantly deviate from the line.
This class also update the list of the flag based on the
calculation of the deviation.
input: Two list. one is
[[x1,z1], [x2,22],[x3,23],....], where x* and z* are the
x-coordinate and z-coordinate, and the other is the list of flags
(e.g, [1,1,0,1,0,1,1]), where "1" in ith column means that the
ith data of the first list is used for the fitting.
lass dircut:
# read data list and status list
def __init__(self, listl, list2):
# list of flag to indicate the data
# to be taken into account for the fitting
self .m_listFlag = list2[:]
listData = [] # list of data for the fitting
for i in range(len(list2)):
if 1list2[i]==true:
x = list1[i] [0]
z = list1[i] [1]
listData.append([x, z])
1 = 1sq2(listData)

# get parameters
a = l.offset()
b = 1.coeff()

da = 1.d0ffset()
db = 1.dCoeff()
# list of the value of the deviation
listDev =
# the number of points close to the line
num = 0
# scan all data points and calculate the deviation
# and update the list of the flag
for i in range(len(list2)):

x = list1[i] [0]

z = list1[i] [1]

dev = abs(x-(at+b*z))
var = daxdatdb*xdb+z
var = math.sqrt(var+DELTA*DELTA)

listDev.append(dev/var) # store deviation divided by the uncertainty
if (dev/var<=DEVCUT):

self .m_listFlag[i] = true
num = num+l

else:
self.m_listFlag[i] = false

# make it sure that we have 3 or more points close to the line

if (num<3):
tmpList = listDev[:]
tmpList.sort
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for i in range(3):
index = listDev.index(tmpList[i])
self.m_listFlag[index] = true

# gives back the list to indicate the point close to the line
def listFlag(self):
return self.m_listFlag

# read data
while 1:
line = input.readline()
if not line:
break
columns = string.split(line)
# print the particke info (Monte Carlo truth)
if re.match(".*gamma.*", line):
eventLine = line
eventNo = int(columns([1])
listLines = [] # list to store the spark chamber
listTrackX = [] # list to store the tracks in XZ-view
listTrackY = [] # list to store the tracks in YZ-view
# if the line shows the tracker hit, store them
if re.match(".*x.x", line) or re.match(".xy.x", line):
listLines.append(line)

# if the line show the track, store them
if re.match(".*TRKX.*", line) or re.match(".*TRKY.x*", line):
type = columns [0]
tmpList = []
for i in range(len(columns)):
tmpList.append(columns[i])
if (type=="TRKX"):
listTrackX.append (tmpList)
else:
listTrackY.append (tmpList)

# at the end of the event
if (columns[0]=="-1"):

# the variable below indicates if the event is classified as

# "gamma-ray" or "possible gamma-ray" or "non gamma-ray".

# If the value is 2, the event is classified as gamma-ray.

# If the value is 1, the event is classified as "possible gamma-ray".
# If the value is 0, it is classified as "non gamma-ray"

# and no further analysis is applied.

gammalevel = 2

# see if XZ-view and YZ-view have primary and 2ndary tracks.
# If at least one of two views has primary and secondary,

# the event is classified as gamma.

# If both view have only primary,

# the event is classified as "non gamma-ray"

#

when at least XZ-view or YZ-view has primary and secondary

if len(listTrackX) > 1 or len(listTrackyY) >1
gammalevel = 2
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else: # when both XZ-view and YZ-view have primary only

gammalevel = 0

# see if XZ-view and YZ-view have more than NPTMIN(7)
# unique sparks. Here, the number of unique sparks is defined as
# (the number of sparks in primary track)
# + (the number of sparks in 2ndary track)
# - (the number of sparks shared by primary and 2ndary tracks)
# If at least one of two views has more than NPTMIN,
# the event is classified as gamma. If both view has
# less than NPTMIN, the event is classified as "non gamma-ray"
if gammalevel !'= O:
# when XZ-view has only primary track, the number of unique sparks
# is the number of sparks in the track. Otherwize, it is defined as
# the number of unique sparks in primary and 2ndary tracks.
if (len(listTrackX)==1):
1NPTX len(1istTrackX[0])/2-1
else:
NPTX = Unisparks(listTrackX[0],listTrackX[1])
# when YZ-view has only primary track, the number of unique sparks
# is the number of sparks in the track. Otherwize, it is defined as
# the number of unique sparks in primary and 2ndary tracks.
if (len(listTrackY)==1):
1NPTY len(listTrackY[0])/2-1
else:
NPTY = Unisparks(listTrackY[0],listTrackY[1])
# when at least XZ-view or YZ-view has unique sparks more than
# NPTMIN, the event is classified as gamma. Otherwize,
# the event is classified as "non gamma-ray"
if NPTX >= NPTMIN or NPTY >= NPTMIN:
gammalevel = 2
else:
gammalevel = 0
else:
gammalevel = 0O
# when the event is classified as gamma

if (gammalevel>=1):

# print out the incident gamma-ray info and the spark chamber hits
print eventline,
for i in range(len(listLines)):

print listLines[i],

# calculate the direction of the track
for i in range(len(listTrackX)):

# list to store [x,z] data

list = []

nSparks = len(listTrackX[i])/2-1

for j in range(nSparks):
x = float(listTrackX[i] [j+1+nSparks])
z = listDeckPos[int (1listTrackX[i] [j+1])]
list.append([x,z])

# initial data list for the fitting and status list
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iniList = []

statusList = []

if (len(llst =3):
inilist = [llst[O] list[1], 1list[2]]
statusLlst = [true, true, true]

else:
inilist = [list[0], 1list[1], list[2], list[3]]
statusList = [true, true, true, true]

# initial deviation test. when the number of sparks is 4

# and one of them deviate from the best-fit line significantly,
# not include the spark for the fitting.

d = dircut(inilist, statusList)

statusList = d.listFlag()

# flag to indicate if the sparks are added to form the
# straight line or not.

isAdd = true

while(isAdd==true and len(statusList)<len(list)):

# perform the fitting

1 = 1sq3(inilist, statusList)
# get parameters

a = l.offset()

b = 1.coeff()

da = 1.d0ffset()
db = 1.dCoeff ()
# the number of sparks (either "true" or "false" status)
# already used
nmin = len(statusList)
# the number of sparks to be used for the fitting
nmax = min(nmin+3, len(list))
isAdd = false
for j in range(nmin, nmax):
x = list[j][0]
z = list[j][1]
inilist.append([x,z])
# calculate the deviation

dev = abs(x-(a+b*z))
var = daxda+db*db+z
var = math.sqrt(var+DELTA*DELTA)

if (dev/var<=DEVCUT) :
statusList.append(true)
isAdd = true

else:
statusList.append(false)

# now we know the straight part of the track.
# apply the fitting to get the parameters
1 = 1sq3(inilist, statusList)
num = O # the number of points used for the fitting
for j in range(len(statusList)):

if (statusList[jl==true):

num = num+1

print "TRKX",
for j in range(l, len(listTrackX[i])):

print listTrackX[i][j],
print
if (i==0):
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print "priX(#,offset,coeff,d0ffset,dCoeff,mDev)",

else:
print "sndX(#,offset,coeff,d0ffset,dCoeff,mDev)",

print num, l.offset(), 1l.coeff(), 1.d0ffset(), 1.dCoeff(), 1.mDev()

for i in range(len(listTrackY)):

# list to store [x,z] data

list = []

nSparks = len(listTrackY[i])/2-1

for j in range(nSparks):
x = float(listTrackY[i] [j+1+nSparks])
z = listDeckPos[int (listTrackY[i] [j+1])]
list.append([x,z])

# initial data list for the fitting and status list
iniList = []
statusList = []
if (len(list)==3):
iniList = [list[0], 1list[1], 1list[2]]

statusList = [true, true, true]

else:
iniList = [list[0], list[1], list[2], list[3]]
statusList = [true, true, true, true]

# initial deviation test. when the number of sparks is 4

# and one of them deviate from the best-fit line significantly,
# not include the spark for the fitting.

d = dircut(inilist, statusList)

statusList = d.listFlag()

# flag to indicate if the sparks are added to form the
# straight line or not.
isAdd = true
while(isAdd==true and len(statusList)<len(list)):
perform the fitting
= 1sq3(inilist, statusList)
get parameters
1l.offset()
1l.coeff()
a = 1.d0ffset()
b = 1.dCoeff ()
# the number of sparks (either "true" or "false" status)
# already used
nmin = len(statusList)
# the number of sparks to be used for the fitting
nmax = min(nmin+3, len(list))
isAdd = false
for j in range(nmin, nmax):
x = list[j][0]
z = list[j][1]
inilist.append([x,z])
# calculate the deviation

3

#
a
b
d
d

dev = abs(x-(atb*xz))
var = daxdatdb*xdb+z
var = math.sqrt(var+DELTA*DELTA)

if (dev/var<=DEVCUT) :
statusList.append(true)
isAdd = true
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else:
statusList.append(false)

# now we know the straight part of the track.
# apply the fitting to get the parameters
1 = 1sq3(inilist, statusList)
num = O # the number of points used for the fitting
for j in range(len(statusList)):

if (statusList[jl==true):

num = num+l

print "TRKY",
for j in range(l, len(listTrackY[i])):

print listTrackY[i][j],
print
if (i==0):

print "priY(#,offset,coeff,d0ffset,dCoeff,mDev)",
else:

print "sndY(#,offset,coeff,d0ffset,dCoeff,mDev)",
print num, l.offset(), 1l.coeff(), 1.d0ffset(), 1.dCoeff(), 1.mDev()

print "-1"
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