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RS, 270, MR RE o T WS, 2205, esl>120D8 &, A VYV FL—&K—
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WT p R TR L 72 L AT,

3. TDC XA L7 7 b LTWVAHRW
TDC XA LT 7 hULzE &, E0HIF 4000 LA EDEZ =T, & o> CEMEKKZEESMEIZ TDC &
vV M <4000 TH B,

PAEDEESZRMEIZEB U DIE, £FT 223514 1 RV b &7z,

3.3.2 TDCHAHICEAHEZF i t93
TDC 734512 Fit L7zBE#IE, k@ I ToRNTH 5,
t
y(t) = poexp (—) (24)
b1

Fit @iz D\WT, vib ERDDISDERLA—N—T0— LT — X284 7=H, TDC HY Y M L60~
1900 DT Fit 297> 7z, Fit L7z & D TDC 4% X 30 12R9, ZD Fit 21X ROOT 27z, Fit
DY —Zd— RIZOWTIEATER D 25,
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p2_nashi

h1
¥ Entries 223514
5000 H Mean 457.9
i RMS 397.3
i %2/ ndf 610.9/ 358
40001 p0 2771+ 11.0
] p1 4411412
3000
2000
1000+
o I B isrsnr . Ly
0 500 1000 1500 2000 2500

X 30: EERX % Fit L& 2D TDC o945

(
(y
<
O

pl = 441.1 £ 1.2[count] (25)

Clpotz, 72770, Bozpl iZHETTDC DAY Y MITH-T, TR, LA ->T, TDC
DB E 2T\, TDC Y b AEMICHET S,

3.3.3 TDC RRE&IE

HIETHE SN TDC AT Y M pl 2FNCHE T 572012, TDC #77 ¥ ML TR O Ot % 3
R3,

ZNF N Clock Generator THERR L7z, 1 DH®D/NIV A% start (55, H HWRI7Z 1) delay X €722 DH
DIV A% stop fEH L LT, ZOROKM%E TDC THIET 5 (X 31).

startf§ 5 ——
_ delay[ns]
StopfE 5 ~
A+ count]
/_%
TDCD e
YUk [T T

31: TDC K EIZ AW S 730 A

IOV A% delay ¥ BRI Z LS, TG L7Z TDC DAY Y MDA L% RS Z 2T, TDCL A
DY hHYDOREERETSZ LN TE S, TDC HHEECHWE R Yy 7&K 32 127/,

FERIZHIRE U 7z delay K] & TDC A7 » PEOBER%E K 3.3.3 1R T, DRV ¥ UL 1000 1 RV b
DT —RFETH D, #%3.3.3 %, itz delay, Hifiliz TDC 7V > ML LTI I 7I2L72HDIEX 33
ThHb, 3306, delay il & TDC A7 v MUILHIBIRIZH 5 Z L2300 5, FIEEL y = aX + b(y.
x IFZH a. bIFERH) D/XF A=K a, bk, TNFNH 33 D po. p1 TS, Ko T, a. bl
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TDC

dela sto
Clock Discri Y P
iscri
Generator start
32: TDC K EICHWb Y w 7
a=4.982+0.01
b=0.565+0.17
delay|[ns] 0 10 20 30 100 200 225 300
TDC|[count] 0.196 1.867 3.909 5.975 19.798 40.528 45.097 61.378
delay|[ns] 500 560 800 1000 1500 2000 2500 3000
TDClcount] || 100.097 | 111.835 | 159.985 | 199.947 | 300.934 | 400.617 | 501.403 | 600.497

delay|ns] 3500 3600
TDClcount] || 698.905 | 715.813 | 788.194

3900

24000

=

=

)

500
3000
2500
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500

x2/ ndf 17.2/17
p0 4.982 + 0.009688
p1 0.5648 + 0.1676
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33: TDC IRffEHIE

Elotz, ZTOME X TDCL ATV Y MBIz D alZdH725, £->T.

pl = 5.003 £ 0.004[ns/count]

LkdSNB, MIGEBROHAOTHIC BB REE V2, E72, X0 BEF LR 72,

— =17.2/17
ndf /
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3.4 R

p kT DFaERST TDC Y v Mlip, &, TDCL AY ¥ b %70 DOFf] o Z FHWT, p kT OFE%
T IRRD LS ITRD SN B,

T[ns] = p1[ns] x a[ns/count] (30)
Fro, VK T OFRE A FBEFCEOBEERE P S TOATRD 5N B,
AT Aa Apq
27 _ (2% 2Py
T—waw(pl) (31)

ZZT, Apy i py D#E, Aald a DFRETH D, I T, JWEP»SH/FSNTz pp = 437.6 + 1.4]ns].
a=4.982 +0.01[ns/count] £, KEBRTRKD D p T DWEHFFdwm 7 I EPAF & 857z,

7 = 2.197 £ 0.007 (32)
T OREEAE T AT —T o OIfEHRAE L, FY VT L= a3y p ORBOKEHREE2EATWS,
Particle Data Book(Particle Data Group,2010,Review of Particle Physics,p27) IZ## XT3 pu ki
F-OFHIF A Tppe = 2.197034 £ 0.000021[ns] TH 5, EBEER L Hikd 2 &

T 2.19756
Tppc  2.197034
Lo TXEMEL DTN 0.02%TH 5B,

= 1.00024 (33)

3.5 ER

TDC 24 IER (21) 12465 728, FEER (22) D Fit 12 & W B 515 py 13AK Fit IR S 2v, 22
T. TDC A7 > F% 100~1900 D#iFH T 200 3 2 Fit #iPH % X Y] - 7z, Fit &I & 3 FayD &Lz DL
TOM 34 12317,

Fant[ps]
3.3

3.1
29
2.7 <

2.5

*

2.3

19—
_

[———

2.1

= 2=
—
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fitdn B

34: Fit #ipH & Fn D B (R
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34 OF MO FGRIE Fit #PH 100~1900 DR DK (At 2 > 2 TR UERE) OfEZ2RLTWD,
34 X0 Fit §ifH & FancfHBBRIZR S nwZ 23955, F72. Fit #iH 100~300 O HiFHD A i
PHS NS R->TED, T —DHIFITERBREOHFMEE—HL TV,

Fit #PIZAHBARER A R S e\ Z & & Fit HiPH 100~1900 THMAE L 72> TW5B Z & DJRKEHIZ S %
DORETH 5,
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4 pRFHISBEELAEFOIRILF—IARYI NS LDRE
4.1 [RIE

p R FDFIEIZ L > TEBRINDBETDOIRNVTF—ART b T LAOFEIZDWTRRS, ki HED
T7A v vHEREREIFIORT,

X 35: = D771 v UK

o (Pr) = e (P2) + Ue(P3) + vu(Py)

P PP P idEnEnphivf, B Ia—=a—F )/, KESF=a—F )/ D4 cHHETH S,
p R FOFIERIZB TS, p b FHIBERICERIN2EFOTRINF—0MAIEK 36 DL S 1ZHh5, X 36

T T T T

15 X 10%

10X 10° |~

Number of events per 0.625 MeV/c

5 X 10°

T T T ] 1T

L | I I 1 | 1 | I H
0 10 20 30 40 50

Positron momentum MeV/c

X 36: BFDIRILF—ARY T LAOMHE

o, BFRRIARIANF 2R TERINSEAVPENZ LN 5, £z, TITRETOHEES
BHL TS, BFOIANLF—DER/MNIZDDIE, whifFOFERCEFVHFHLLZRETERI NS

28



LETHD, —H, HHINIZEFOIRNF—DHRRIZZEDIE, BRFCERENEIa—=a—+ )/
ERBEF=a—btV ) OEHEN L HICEFOEERIZT LT 180° D hHMZME, B IlRAOKE S
ABLETHSB,

UWR TR ICAERENIZEFOIANF—DAOHEBRIIUTOI S IZLTRkDoNE, ukiTDH
HiREE M &35 E, R (34) &5,

M= 8(]5[?;0)2 [u(3)y*(1 - ’YS)U(I)HU(‘Q%LO —v")u(2)] (34)

2Ty go EMEAER. v = 091923, u(i)(i=1,2,3,4) A/ =) (T4 7 v 27 HiflEXOfE) T
HBH, IoT,

< [M?] >= 2(]5; )' (P Py)(Ps+ Py) (35)

A 2.2 LEERIZ, Py, Py, P3, Py ii%%%%u*ﬁ?\ B, Ia—=a—hMJ) /), KEF=Za2—HMJ) /D4
THBRTH B, (K TOBIERTIR, P = (muc, 0) 270, PLY P, AR P, Py 13

P Py =m,F> (36)

Lib, £z, TXVF—HBERLA LD

(Ps + Py)* = M;c> — 2P, P, (37)
Lo T,
m2 — m2)2¢2
Pg' P4 = ( K B) e) —mHEQ (38)

Y753, & (35) 12K (36). (38) BRAT L. HEH M I3

%
M,c

Yis, R (39) &0, HEBEIZROESIEASNE,

M=

)QmiEg(m#c2 — 2F5) (39)

< [M?*>e d3p;
dr = ()i, dE, £ (40)
7
E4 ,dE
d*pi = 477(74)274 (41)
DT, X (40) 12X (41) ZRAT B &,
(e B A (12
dE — “M,c’ 2h(4r)3 3m,c3 )

AE5NB, X (12) . M THEBOBTOT I F—AAirET, FECBENEN3ETOT X
LE—E, R (42) TR B0 & OB R CA A2 5, ZO—DhEROEHHET. 5
— O DB TS B,
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4.1.1 YMEHROEENF (EF) OHdFW

HEN G

BN & &, MER D ESOHR T 22 TINEEES 295 Z 12 & 0 EREZ T 28K 0
ZEEWS, MoffER e ERELL E, %?@Ebi’?/fﬁ/ﬂ:’a’:t SRVWHMEETHoTH, B
FEENNS WOYE R ORFEAMESEIHIT LD 22T TINELE# 295, ZD& ST, B
CtF) 2T 5, ZORHIERHTH S, \_GDJJDJHEE%O)#(%?% (& Y O kL DM Z AT I U
At ETOEBIIKIHIT 2, F, MEREEENIC X > TR SN D T RV F — 1313 E O —Fe i s
. £oT, BENDTANF -1 ()2 TS5, - T, ROFBEHCKELLX 503, W)
BHNTRKELREMZEFOR L TH S, HIEIHRHIZIZ LD TR VF —HERITAFR FO T XL F —IZH
Blg2oDT, TOTXNVF—HREIKFPFoEED & SR L35, BARS Y7 0 ICHIBHREG CHRi
INBBEBFDOIANF—FRATEALND,

dE  NEZ?y2, . 183 2

@ T agr i e 3 (43)
T 2T, N RMHORGAERE 72 ) QRSN = Mooy BRI AHBEBFOIINLF— 4, FETFOD
E%#é(ezngz—zmx]o 3(em)). e IXELAER, A IIYEDFE T &, Noﬁ7ﬁﬁbn&

No = 6.0210223 x 102, p I¥WEOEE %2 RT, 72, HlEBBH TZRALTF -2 LS IZL>TZ R
FoPPMZAINF—D L 12 CWEFE2EIRIZHBHEL WS, B E xo 13X (43) &b

dE  dx
5=

ERDBZENTE S,

B RE, BFOHIENS Ty ftz 1 BT 2BICESHTH D, TIRATF v IV FL—X—IT
B ST RIE, 41.31(cm) TH D, ZOMHEIIAEBRTETFOIRINF AR bI L2 HET I, &1
NHEM T IAF Yy 7o v FUL—R—NEED L ENZITOTRIVF -2 BRI & > TK S %
THEEIMHAT S,

BREEK

IR OB 2T 5L, ZTOYBEERKRT AR T LMEN & OMEEHIZE->T, K2 ET
LA I NG, INEEHE VD, T2, BT TR TIPSR IRV —OEWIREBIZR S
B, INEFIHEE VW, ZOREE IEREE L PR, HMENTAYMEREEET S & 2, YET
DEFLEEL, BEECHEEZFEOELAPS XN —D—HELS, ITNE2EEELE WS, ElfEL
12 & o TRIER F M35 5 T %IV ¥ —1% Bethe-Broch DA THRI N5,

dE — Ar NP 7 22 2me Y202 Winas

C
- c ,OZ@[M( 72 ) —28%—0— 22](M€V em?/g) (45)

Z T,
Yo BT RS N, 7 HRH KoK
LBHRT VY YL ZWEOR &S
AWE DR & v AFHRL 7O &
2 ABTRLFDEM m B DHEE
Wonaw NFRL 723 1 Bl OERETYBEIZEZ 5 DTELHRRKDT R F—

(
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C et I
Thd,
100 )
E
20k
E
v
z
=
%
mRE
= I
) | RN WETT IE L W |

10! 10! 103 0°
Energy [MeV]

B 37 EREHEK

EHHAR 4E(B = 2) IIWBEIC AS U R 7 OB RIZIIKAFE L nh, W v = Be ITIMEET 5. B
PWINIWE &, T2bb AFEER O 3L —H /NI e & Bethe-Bloch DAl

dE )

tﬁéoA%ﬁ%ﬁ%wliw¥—ﬁk%<tét%%ﬁ%uggKﬁbﬁ@b\%m@uéiéo:®
FHISCEM AR/ MEDOZ 2 ZM 1 n i mu m Ionization & FEZR, (FHTRETWS,) ARMER D
IAVF=DRRELRDE, B212720, log DFOEAHL DT, BEEEKIL logy TTXILF =1
4 s kA543,

dE 1
dr X 109[1 — 52] (47)
1 E

MBRTNYVFL—R—RIZAR Lz E, YV FL—X—HNOH T2 EBEELOFIKT 2 7=DIZHE
RFNEoIRLX 2L LTHRIET S, ZhazyrvFl—Yarvind, SHEOERTIE. HEXh
T2 FL—yarEHWTARNMENFORERELIZE T2V —HEEEHET S,
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4.2 CAMACEVai—-IlLoty N7y S
FRIEEFOIRANF—ARI NI LZ2HBEBEORY b7y 7O %M 38 127”7, S1 & S2 ® Coin-

ADC(e)

— GATE

B 38: JEEFDTANF—ART b I LAJEDEED 2y b7 v THEIEX

cidence( A A ¥ ¥ vV F L — X —NEfFER 7D U 72 Kk) % gate & LT ADC(e) IZANT 2, Z DI,
ALYV FU—R—FHEL TRV p R FICEKIGLTLES DT, ZOKIGEIDREZWV, 22
T, T1 & S1 @ Coincidence(A 1 ¥ v FL—R—NT pu b FHFHELTVWE I L E2RTFER) &, LIFE
D S1 & 82 @ Coincidence TX 512 Coincidence # & 5, T2& pRTVAL VYV F L —X—NTHIE
U722 DWW T DAD gate DMEN S,

4.3 R
4.3.1 ARV MDOREE
HEIZEVBOENET RO BMHEHT LT — X %2BT 5, BT IRV MOSMEL, TORM %
E ARy NDOBELEE T TERS,
e
1 pBFWAL VYV FL—R—IZ AR B,
2 pRIFMAL YT Y FL—R—IZAH L, BEABE SN,
3. MHENIZEBF VA VIV FL—R—NIZHE>T N5,

TD1I~3DE&MEHETARY PIEBRINE LS AN S L%2ERKTE 7025 ANTEEL 72,

FMEOELFIE
L pRiADAL Y v FL—R—IZAHT 5,
3.3.1 TRUEM%2 W,

2. pRIFHAAL VYU FU—R—IZAH L, ETVHHINS,
3.3.1 TRUMZEMZ2H W,

3. MHEENZEFRAAS VYV FL—X—RIZEE->TW5,
RPN =ATVRZ=DIG>TVIRNA R N EEE L2, T1,T2,VI~V8 O ADC 53 FmHHh Y v R —
MRIGLTWS L ALTEEREL, ZTDME%Z FRS1 XY b&EE U, BAFDO (39)~X (48) 12
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EFNEFNDHY VX —D ADC i %/, HilldY channel 1. #tdlAY log A7 —N Ty b —%
ERLTWS,
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39: T1 ® ADC 44
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Entries 8590352
Mean 0.08448
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ot by b OGOty Ty

41: V1 ® ADC 24

hname

200 400 600 800 1000 1200 1400 1600 1800 2000

h1

RMS

Entries 8530352
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43: V3 @ ADC 7347
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40: T2 ® ADC 476
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Entries 8590352
Mean 0.09938
RMS 5.875
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42: V2 ® ADC 94

hname
7 hi
Entries 8590352
16 Mean 0.9745
RMS 27.38

L e b by b b b b by B
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44: V4 © ADC 437



hname

h1

(=

Olll\l IHHIIIl \IIIIIII| TTT

Entries 8590352
Mean 0.1334
RMS 10.85

X 45: V5 @ ADC 44

hname

L s e e b b by Ly
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h1

3

O4IIII| IIIIIIII| T TTIT

=

Entries 8590352
Mean 1.381
RMS 43.51

| Lo b Lo Lo b b Laay
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Entries 8590352
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X 46: V6 @ ADC 434

hname

h1

Entries 8590352
Mean 1.397
RMS 43.35

e b b b b L
200 400 600 800 1000 1200 14

[
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X 47: V7 @ ADC 44 X 48: V8 ® ADC 434
EoT, Rh—=HI VX —DE U Tz & AT fEIL,
T1 | T2 | V1| V2|V3|V4| V5| V6 | V7| V8
120 | 30 | 30 | 30 | 50 | 50 | 50 | 130 | 50 | 50

ThHbd, TRTOHY VR —=DLEELOMEE TR 720, BFBAA VYV FLUL—X—HNTEE->TWVWB LA

A

35



4.3.2 ADC I RJIF—&IF

ADC(e) ZHVWTETDIRILF =AY b5 A& HET 572012, ADC(e) DTHLF—IEEFFS,
FIRF Y IV UFL— R — B U BED R T DT RV ¥ —fHK I,
dE

AE(MeV) = T

(MeV - em?/g) x p(g/em?) x t(cm) (49)

TRkdoNB, ZIZT, £ in (& minimam ionization DRIFIZX T BEE 1(g/em?) A H DT FIVF—if
KTHY, p IWHOEE, t SWHEDOFEXTHY, fHIF 2E|  =1.936(MeV - cm?/g). p = 1.06(g/cm?)
E95, IhEh, AERTHEMLUALES 26cm 288577 AF v 7Y FL—R2—DT X )V F—H
EES

AE =1.936 x 1.06 x 26 = 53.3(MeV) (50)

L%, ZOMEEHANT, ADC () DR NLF—REETD,

3. ADC(e) ZFHVT p B FOIZRNF—ART NI L2WJET D, TDRHIHWD 1 XV b DEHSEMSE
AT D@D TH B,

ES e

1 pMFDAL VYV F L= R — I AST B,
2. WK THAAL VYU FL—R—HNTHIBELAV, (BFAHLE AN, )
3. pHFNT2ONY Y R — % EET 3.,

TD1I~3DEMEHELZTANY FWEHINE LS AN S L RERT S T0 S5 ANTHEREL =,

S DEH
L pRiFRAL YV FL—R—IZAGT 5,
3.3.1 TRUZEM2H W,

2. pRLFWAA Y F U= —NTHELZ, (BFHREINLW, )
ADC(p) @ S1 D ADC AN HAT Y E—PRIGELT WD EARTIEERE L, TDfE%E N> T
WBA Ry b EREE LU, B (49) 12 S1 D ADC A &R,

3. uRLTHNT2DHY VR —%EET 5,
ADC(e) D T2 D ADC BN AV VY ZA—PRIGLTWD EARTIEERE L, TDfH%E L[> T
Wb ARy hEEL L, K (50) 12 T2 D ADC 24 %17,
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hname hname

5 h1 E h1
10" Entries 1000000 Entries 1000000
f Mean 5.55 16 Mean 95.32
G
10" RMS 6535 RMS 145.1
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| | | | l N I | | | | | | | |

M e b e b b e Ly L 1 oo e e e b e e Ly L Ly
200 400 600 800 1000 1200 1400 1600 1800 2000 200 400 600 BOO 1000 1200 1400 1600 1800 2000

o

49: ADC(u) @ S1 ® ADC 4345 50: ADC(e) ® T2 ® ADC 434

(49), B4 (50) & 0. S1 1% channel # 150 AN, T2 I channel 1 120 PA_EDfEZ H\ 7z,

EROSM 1~3 EWEZ TRV MEUE 100 51 XY M, 314060 1 XY R TH o7z, ADC(e) & FWNT
HEUE p R FOT XX =04 %2 (51) 12577, ZOMIZ ADC(e) D S1 & S2 DEDHID ADC /34T
H5,

hname
- h1
Q000 H— Entries 314060
: Mean 2089
RAMS 7483

Bo0OH-
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6000
5000
4000
3000
2000

1000

—— ol Lo b b by 1y
% 500 1000 1500 2000 2500 3000 3500 4000
51: A1 ‘/“/‘/%1/~&%3@i@bf:uﬂt’ﬁ?@lff\}l/ﬂ?~o)ﬁﬁ‘ﬁ

B (51) & b, channel (2300 A Y IZHMHDOE =2 DdH B I e nhorz, R (50) THRUEZEI T, u
RLFDRAA VoV F U —R—% @l U720 2L F —HRIEH 53.3MeV ThH o7z, £oT. K (51) D
2300ch 4 H DT 3L F =53] 50MeV TH 5 Z & h305h - 7z,
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4.4 #ER

pRLF DI X D BRI NABEFOT AN F —DAORERREZM (52) 125379, K (53) 13X (42) T
BFoONIEELZ p T2 OMEINEZETOIAINT ARSI NI LOHGRIETH 5,

T T 1 LI
hname
ht |
- . 15X 10° |— =
1000— Entries 95101 | ]
F Mean 1077 <
L 3 L i
L RMS  508.1 2 ]
800\— ]
1 L %
AN [ & 10x10° _
> 600 g r
G g
. C K
# [ 3
400(— 5
- z
L 5X 108 | —
200(—
P S E I IR B P (- ¥
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X 52: ETDIHRILF—ARY N T LOHIERER X 53: EBFDIRILF—ART b T LAOMHHE

4.5 Ial—avickakEt

EERFEREL O, BF ORI F — A OBERME & JIERFITITEVAA SN, £ 2T Geantd 2T
AEBREFRL, pRTORBBEEZY 2L —vards, YIab—va VEEREMWT, BRI
NTHEFERDOZ XN F =D CHT AN F —BOEEBDLVERIZOWTHRH T 5, UFTYIalb—
¥ a vVAHBIZOWTHHT 5,

4.5.1 Geant4

Geantd 1, M FEWBE L OMHEFRADY I 2L —Yavai75 7075 LTH5, Bl UTid, 8
FHRER AMEN, B U WIKEREHAAANER T, V—ADRRHINTVWS, BT AL F—FROAT
L RFRRRE, FHAT Y a v, KEREML COFHE, TEHR H S T ERR S A0G
HIZHWLNT WS, S5 Iab—Yavid, phTa T I79AFv I v FL—R—IZAFHIE, o
VsV \(CHIRT 2H R LT 5,

IXal—YavDBRE
VI3alb—=vavETSlHizoT, AR T THD p K FOT XV F =74, MilidofEEz
JETHBENDH L, UTFTEEOYIal—YarvOBESREERT,

1. M s D&M
ERCHERALUZAAS VY FUL—X—%2FHET 5, 58m x 26cm x 25cm DT T AF v IV vF L —
XML UTHT U, B 5412 Geantd THRE L ZHREBOBERIHZRT,
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54: Geant4 THE L 7=

2. ABTR ¥ DAL E
ANFHLE (x,y,2) ISR OEATE 0 & U2 BECRET 5, SEIXX 55 10RT & 512, Mo L
3cm D EE TD xz i EOHPH T A EZFEE L7z, x BEIEIX-29cm~29cm D i T D —FEELEK
THE L., v I 16cm OAE TEE, 2 FEEIX-12.5cm~12.5cm O i T O —FEELITEE L /-,

25crp/ //® 3cm

X 55: AGPRI 7 DALiE

3. AFPRL T DT 1A
AR T OHEAT SR 7 OHEFT A, AGPRL 7 O S & 57 (xm,ym,zm) % X2 hL & LT
ET D, xm, ym, zm FZNEFN x @, y i, z WIAAORZ PLVOREXTH D, SE, y S
FIERHEDOREZID 1 DHEMRT MVTHEE LU=, K56 I1IRTEICHEI, d2KFEL, xm,
ym, zm D7z, K56 X0, EHEHAOKS xm. ym, zm U TFTORNTENETNRD 5N 5,

xm = ym X tanf x cos¢ (51)
ym = —1 (52)
zm = ym X tanf x sing (53)

I TFEHBIZIOWTEZ S, M7 TRUEIDICME EAE %2 0% L-AEA2RKIEA L VWD, F
HIROKIEAE 0 2T 5,

39



0=0 u-

HR

57: FHIFOHE LT DS
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J(0) = J(0)cos*0 (54)
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A ele.c
CAMAC 5D TF—F &

/**%%xx* ele.c ***x%xx created 2012/Feb./1th*xkskkskkkkskkkkkkkkkk kkkkx
* Original version was written by S.0Ono 2002/Jan./27th
* This is simplified version having only CAMAC control/I0 part.
* LAM clear was moved to outside of "if (q!=0)". 2003/Jul./9th
* Update for stopped muon spectrum reading. 2013/11/27
* Delete not need sentence. 2015/11/6
ok ok ok ok ok ok ok ok ok ok ok o K ok ok ok ok sk ok K ok ok ok sk sk K ok ok ok ok sk K ok ok ok ok o K ok ok ok ok sk K K ok ok ok ok ok K K ok ok ok ok ok ok K ok /
/**x%*% original title comment ***x*x*
K ok ok ok ok K K K oK ok ok K K oK ok ok ok K K K K ok ok K K K ok ok ok /
#include <fcntl.h>
#include <sys/time.h>
#include <unistd.h>
#include <sys/types.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <math.h>
#include <sys/errno.h>
#include "camlib.h"
#include <time.h>
#include <netinet/in.h>

FILE *fp; /* The file to save the taken data.*/

int main (){
int i_ev, n_ev;
int q,x,data21 ,data22,data23,data24 ,data31,data32,data33;
int datal,data2,data3,datad4 ,datab,data6,data7,data8,data9,datal0,datall,datal2;
int cadcqnl,cadcqn2,ctdcqn;
int chO,chl,ch2,ch3,ch4,ch5,ch6,ch7,ch8,ch9,chl10,chll;
int lamsrc;
int lamch;

char fname [36];

int qq;
int head;

cadcqni=1; /* muon ADC-Qmode module number */
cadcqn2=2; /* electron ADC-Qmode module number x*/
ctdcqn=3; /* TDC module number */

ch0=0;

chil=1;

ch2=2;

ch3=3;

chéd=4;

ch5=5;

ch6=6;

ch7=7;

ch8=8;

ch9=9;

ch10=10;

chil=11;

* Ask the file name to save the taken data.
* Also open the data file.

printf ("File name to save data?\n");
scanf ("%s",fname);
fp=fopen(fname, "w");

/*=====
* How many events do you take?
*====*/
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printf ("Number of events?\n");
scanf ("%d" ,&n_ev);
fprintf (fp,"%d\n",n_ev);

* Open CCP interface device file.
* If it fails, exit.

if (COPEN ()){
printf ("ccp open error\n");
exit (-1);

CSETCR (0);
CGENZ () ;
CGENC () ;
CREMI ();

lamsrc=cadcqnl;
//lamsrc=cadcqn2;

lamch=chO;

printf ("LAM source : %d,%d\n" ,lamsrc,lamch);

/*=====
* Enable LAM and Clear it.
k=====x/

/*CAMAC (NAF (lamsrc ,lamch,26) ,&datal ,&q,&x); F=26 is enable. */
/*CAMAC (NAF (lamsrc ,lamch, 9),&datal,&q,&x); F=9 is clear. */
/*CAMAC (NAF (cadcqgn2,chl,26) ,&datal ,&q,&x); F=26 is enable. */
/*CAMAC (NAF (ctdcqn,chl,26) ,&datal ,&q,&x); F=26 is enable. */
/*CAMAC (NAF (cadcgn2,chl,9) ,&datal ,&q,&x); clear LAM. x/
/*CAMAC (NAF (ctdcqn,chl,9) ,&datal ,&q,&x); clear LAM x*/

[ *k=====
* Again send enable command to prepare the first event.
*=====*/

CAMAC (NAF (lamsrc ,lamch,26) ,&datal ,&q,&x); /* F=26 is enable. */

[#=====
* send message to the user.

k=====x/

printf ("CAMAC initilize domne.\n");
printf ("Number of event = %d\n",n_ev);
/x====

* Event loop

x====%/

i_ev = 1;

while( i_ev <= n_ev )

{

CAMAC (NAF (lamsrc,lamch,9) ,&datal ,&q,&x); /* F=9 LAM and module clear. */
CAMAC (NAF (cadcqn2,ch0,9) ,&datal ,&q,&x); /* F=9 LAM and module clear. */
CAMAC (NAF (ctdcqn,ch0,9) ,&datal ,&q,&x); /* F=9 LAM and module clear. x*/

do {
CAMAC (NAF (lamsrc,lamch,8) ,&datal ,&q,&x); /* F=8 is test LAM.x/
} while ( q==0);
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* If no event comes yet, q is set to be O,
* otherwise, the digitized event is there!

k————— */

/*-=-=-
* Read the digitized data from the register.
k————x%/

CAMAC (NAF (cadcqnl ,ch0,0) ,&data21 ,&qq,&x);
CAMAC (NAF (cadcqnl ,chl,0) ,&data22,&qq,&x) ;
CAMAC (NAF (cadcqnl ,ch2,0) ,&data23 ,&qq,&x);

CAMAC (NAF (cadcqnil
CAMAC (NAF (cadcqn2
CAMAC (NAF (cadcqn?2
CAMAC (NAF (cadcqgn?
CAMAC (NAF (cadcqgn2
CAMAC (NAF (cadcqn2,ch4
CAMAC (NAF (cadcqn2
CAMAC (NAF (cadcqgn?2
CAMAC (NAF (cadcqn2
CAMAC (NAF (cadcqgn?2
CAMAC (NAF (cadcqn2

,ch3,0) ,&data24 ,&qq,&x);
,ch0,0) ,&datal ,&qq,&x);
,chl1,0) ,&data2 ,&qq,&x);
,ch2,0) ,&data3,&qq,&x);
,ch3,0) ,&data4 ,&qq,&x);
,0) ,&datab ,&qq ,&x);

,ch5,0) ,&data6 ,&qq,&x);
,ch6,0) ,&data7 ,&qq ,&x) ;
,ch7,0) ,&data8 ,&qq,&x);
,ch8,0) ,&data9 ,&qq,&x);
,ch9,0) ,&datal0 ,&qq,&x);

CAMAC (NAF (cadcqn2,ch10,0) ,&datall ,&qq,&x);
CAMAC (NAF (cadcqn2,ch11,0) ,&datal2,&qq,&x);
//2014/11/18:

// Use new adc at slot 5,
// at channel 11.
//CAMAC (NAF (4,0,2) ,&datal2 ,&qq,&x);

CAMAC (NAF (ctdcqn,ch0,2) ,&data31 ,&qq,&x);

CAMAC (NAF (ctdcqn,chl,2) ,&data32 ,&qq,&x);

CAMAC (NAF (ctdcqn ,ch2,2) ,&data33,&qq,&x) ;
//CAMAC (NAF (ctdcqn,ch3,2) ,&data34 ,&qq ,&x);

channel 0, since we can not read the adc

/*TDC time calibrationx*/

* Update the event counter(i_ev), and send message for

* every 50 events or there are data for big electron signal.

//if (datal12>100)

if( i_ev)}100 == 1 )
// if( i_ev%500 == 1 || datal>50 )
//if ( datal>10 ) /* Cut of event not decay to electron */

{
printf ("Event= %d\n",i_ev);

printf ("data21i=
printf ("data22=
printf ("data23=
printf ("data24=
printf ("datal=
printf ("data2=
printf ("data3=
printf ("data4=
printf ("datab=
printf ("data6=
printf ("data7=
printf ("data8=
printf ("data9=
printf ("datal0=
printf ("datall=
printf ("datal2=
printf ("data31l=
printf ("data32=
printf ("data33=

// printf ("data34= %d\n",data34);

}

head=-1;

* The read data i

%d\n",data21);
%d\n",data22);
%d\n",data23);
%d\n",data24);

%d\n",datal);
%d\n",data?2);
%d\n",data3);
%d\n",datad);
%d\n",datab);
%d\n",data6);
%d\n",data7);
%d\n",data8);
%d\n",data9);

%d\n",datal0);
%d\n",datall);
%d\n",datal2);
%d\n",data31);
%d\n",data32);
%d\n",data33);

s written into the file.
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if ( datal>10 ) /* Cut of event not decay to electron */
{

fprintf (fp," %d",head);
fprintf (fp," %d",i_ev);
fprintf (fp," %d",data21);
fprintf (fp," %d",data22);
fprintf (fp," %d",data23);
fprintf (fp," %d",data24);
fprintf (fp," %d",datal);
fprintf (fp," %d",data2);
fprintf (fp," %d",data3);
fprintf (fp," %d",data4);
fprintf (fp," %d",datab);
fprintf (fp," %d",data6);
fprintf (fp," %d",data7);
fprintf (fp," %d",data8);
fprintf (fp," %d",data9);
fprintf (fp," %d",datal0);
fprintf (fp," ’%d",datall);
fprintf (fp," %d",datal2);
fprintf (fp," %d",data31l);
fprintf (fp," %d",data32);
fprintf (fp," %d\n",data33);
//fprintf (fp," %d\n",data34); /*TDC time calibrationx*/

}

[H=mmm

¥ Clear LAM to wait for the next event.
* fuc=9 ; LAM clear for usual module
* FADC

* fuc=9 ; address clear

* =10 ; LAM clear

k————— */

i_ev++;

/*CAMAC (NAF (4,0,9) ,&datal ,&q,&x);
CAMAC (NAF (lamsrc,lamch,9) ,&datal ,&q,&x);
CAMAC (NAF (lamsrc,lamch,10) ,&datal ,&q,&x); */

}/* end of event loop */

/*=======
Instructions for termination.
*=====*/

CAMAC (NAF (lamsrc,lamch ,24) ,&datal ,&q,&x); /* F=24 is desable lam.x*/
CAMAC (NAF (cadcqnl ,chl,24) ,&datal ,&q,&x); /* F=24 is desable lam.x*/
CAMAC (NAF (cadcqn2,chl,24) ,&datal ,&q,&x); /* F=24 is desable lam.*/
CAMAC (NAF (ctdcqn,chl,24) ,&datal ,&q,&x); /* F=24 is desable lam.*/

CCLOSE(); /* CAMAC close. */
fclose (fp); /* Close data file.x*/

return O;
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rootfileOutput.cc

CAMACHSDT—4 % root 771 IL~HA

#include "fstream"
#include "TNtuple.h"
#include "TH1.h"
#include "TH2.h"
#include "TCanvas.h"
#include "TFile.h"
#include <string>
#include "TTree.h"

using namespace std;

void rootfileOutput (){

string fname="2017-01-11-1000000ev.dat"; /*Source File namex*/
string directoryl="/home/2015-b4/ug2016/data2016/";

string directory2="/home/2015-b4/ug2016/data2016/root_£file/";
string full_namel = directoryl+ fname;

string full_name2 = directory2+ fname+ ".proot";

cout <<" f-name"<< full_namel<<endl;

ifstream data(full_namel.c_str()); /*open filex/
float one,ev,musl,mus2,mutl ,mut2,esl,es2,etl,et2,evl,ev2,ev3,evd,evb,ev6,ev7,ev8,tdcO,tdc
/*xdeclare typex/

TTree *mu_t=new TTree("mu_t","title"); /*definition Treex/
mu_t->Branch("one", &one, "one/F"); /*definition Branchx*/
mu_t->Branch("ev", &ev, "ev/F");
mu_t->Branch("mus1", &musl, "musl/F");
mu_t->Branch("mus2", &mus2, "mus2/F");
mu_t->Branch ("mutl", &mutl, "mutl/F");
mu_t->Branch("mut2", &mut2, "mut2/F");
mu_t->Branch("es1", &esl, "esl1/F");
mu_t->Branch("es2", &es2, "es2/F");
mu_t->Branch("etl1", &etl, "etl1/F");
mu_t->Branch("et2", &et2, "et2/F");
mu_t->Branch("evl", &evl, "evl/F");
mu_t->Branch("ev2", &ev2, "ev2/F");
mu_t->Branch("ev3", &ev3, "ev3/F");
mu_t->Branch("ev4", &ev4d, "ev4d/F");
mu_t->Branch("evb", &ev5, "ev5/F");
mu_t->Branch("ev6", &ev6, "ev6/F");
mu_t->Branch("ev7", &ev7, "ev7/F");
mu_t->Branch("ev8", &ev8, "ev8/F");
mu_t->Branch ("tdcO", &tdcO, "tdcO/F");
mu_t->Branch("tdcl1", &tdcl, "tdcl1/F");
mu_t->Branch ("tdc2", &tdc2, "tdc2/F");

data>>one;
int 1i;

while( data >> one >> ev >>
evl >> ev2 >> ev3 >> evd >>

musl >> mus2 >> mutl >> mut2 >> esl >> es2 >> etl >> et2 >>
evbh >> ev6 >> ev7 >> ev8 >> tdcO >> tdcl >> tdc2){

musl=mus1-109; /*subtract
if (mus1<0){mus1=0;}
mus2=mus2-98;

if (mus2<0){mus2=0;1%}
mutl=mutl-89;

if (mut1<0){mut1=0;}
mut2=mut2-85;

if (mut2<0){mut2=0;1%}
esl=esl1-58;

if (es1<0){es1=0;}
es2=es2-63;

if (es2<0){es2=0;1}
etl=etl1-56;

pedestalx/
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if (et1<0){et1=0;2
et2=et2-60;

if (et2<0){et2=0;}
evli=evl1-67;

if (ev1<0){ev1=0;}
ev2=ev2-63;

if (ev2<0){ev2=0;}
ev3=ev3-57;

if (ev3<0){ev3=0;1}
evd=ev4-63;

if (ev4d<0){ev4=0;1}
evb=evb-65;

if (ev5<0){ev5=0;1}
ev6=ev6 -64;

if (ev6<0){ev6=0;2
ev7=ev7-66;

if (ev7<0){ev7=0;2
ev8=ev8-80;

if (ev8<0){ev8=0;3

if ( 1%500000==1 ){

cout <<"i="<<i<<" one="<<one<<"

}

mu_t->Fill();

i++;
};
data.close(); /*file closex/
TFile *rtfilemt =
mu_t->Write ();
rtfilemt->Close(); /*close root filex/
TFile *f= new TFile(full_name2.c_str(),"");
f->1s();

return ;

}

ev="<<ev<<"

new TFile(full_name2.c_str(),"RECREATE");

musl="<<musl<<" mus2="<<mus2<<endl;

/*make root filex/

/*open root filex*/

s/
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C histogramQOutput.cc
ROOT IC& B ER N5 LERK

#include "fstream"
#include "TNtuple.h"
#include "TH1.h"
#include "TH2.h"
#include "TCanvas.h"
#include "TFile.h"
#include "TTree.h"
#include "TChain.h"
using namespace std;

void histogramOutput (){
gStyle->SetOptFit (1);
TCanvas *cl = new TCanvas("cl", "ctitle", O, O, 500, 400); /*make new canbasx*/
TChain *t=new TChain("mu_t","mu_title"); /*make Chainx*/
t->Add ("/home/2015-b4/ug2016/data2016/root_file/*.root"); /add Chainx/
TH1F *hl= new TH1F("h1", "hname",100,0,2000); /*make new histogram*/

//TCut positiveCut = "120<esl && et1<120 && et2<30 && ev1<30 && ev2<30 && ev3<50 &&
evd <50 && evb5<50 && ev6<130 && ev7<50 && ev8<50 && mus1<120 && mut2>60";

//TCut positiveCut = " mut2>120 && es1<150 ";
//TCut tdc = "tdc2<4000";

cl->SetLogy (); /*set y axis log scalex/
t->Draw("evi>>h1","",""); /*output histogram*/
c1->Print( "/home/2015-b4/ug2016/anal2016/counterhistgram/evl.png" ); /*save graph image

D  hist_lifetime.cc
ROOT IZ & % 1 f FHRAENT

#include "fstream"
#include "TNtuple.h"
#include "TH1.h"
#include "TH2.h"
#include "TCanvas.h"
#include "TFile.h"
#include "TTree.h"
#include "TChain.h"
using namespace std;

void hist_lifetime (){

TCanvas *cl = new TCanvas("cl", "ctitle", O, 0,500, 400); /*make new canbasx*/
//c1->Divide(2,1); /*divide canbas*/

TChain *mu_ch=new TChain("mu_t","mu_title"); /*make Chainx*/
mu_ch->Add ("/home/2015-b4/ug2016/data2016/root_file/*.root"); /*add Chainx/

TCut e_decay="120<esl && tdc2<4000";

TH1F *hl= new TH1F("h1", "p2_nashi",500,0,2500); /*make new histogramx*/
mu_ch->Draw("tdc2>>h1",e_decay ,""); /*output histogramx*/
/* Fit x/

TF1 *f_exp_y=new TF1("f_exp_y","[0lxexp(-x/[1]1)"); //f_exp_y=pO+exp(-x/pl)
f_exp_y->SetParameter (0,665) ;

f_exp_y->SetParameter (1,435);

hi->Fit ("f_exp_y","","",1660,1900); /*fit f_exp_yx/

gStyle->SetOptFit (1); /*view the parameters on the canvasx*/
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Double_t pO_y
Double_t pil_y

cout << " pO_y=
cl1->Print (

return ;

}

"

"hist_lifetimeO1l-24.png"

f_exp_y->GetParameter (0);
f_exp_y->GetParameter (1);

<< pO_y << " pil_y="

<< pl_y << endl;

/*get pOx/
/*get plx/

/*view the parameters*/

);/*save graph imagex*/
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E hist _test.cc
ROOTICEBEFDIRILF—ARY NS LDIERK

#include "fstream"
#include "TNtuple.h"
#include "TH1.h"
#include "TH2.h"
#include "TCanvas.h"
#include "TFile.h"
#include "TTree.h"
#include "TChain.h"
using namespace std;

void hist_test (){
gStyle->SetOptFit (1); /*view the parameters on the canvas*/
TCanvas *cl = new TCanvas("cl", "ctitle", O, O, 500, 400); /*make new canbasx*/

TChain *mu_ch=new TChain("mu_t","mu_title"); /*make Chainx*/
mu_ch->Add ("/home/2015-b4/ug2016/data2016/ADC_energy_calibration/*.root"); /*add Chainx/

TH1F *hl= new TH1F("h1", "hname",100,0,4000); /*make new histogram*/

//TCut EnergyCut = "100<esl && et1<120 && et2<30 && ev1<30 && ev2<30 && ev3<50 &&
ev4d <50 && ev5<50 && ev6<130 && ev7<50 && ev8<50";

mu_ch->Draw ("musi+mus2>>h1",EnergyCut);

hi->Fit("gaus","","",1600,3500);/*gaus fit between 1600-3500%/
c1->Print( "/home/2015-b4/ug2016/anal2016/musl+mus2_fit.png" ); /*save graph imagex*/

return ;
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ExNO3PrimaryGeneratorAction.cc

/...
/7. ..

#i
#i
#i
#i
#i
#i
#i
#i
#i

/..

K K Kk ko ok ok ok ok ok ok ok ok ok oK K K K K K K K K K K K Kk ok ok ok ok ok ok ok ok ok ok ok oK K K K K K K K K K K Kk ok ok ok ok ok ok ok ok ok K K K
License and Disclaimer

The Geant4 software is copyright of the Copyright Holders of

the Geant4 Collaboration. It is provided wunder the terms and
conditions of the Geant4 Software License, included in the file
LICENSE and available at http://cern.ch/geant4/license . These

include a 1list of copyright holders.

Neither the authors of this software system, nor their employing
institutes ,nor the agencies providing financial support for this
work make any representation or warranty, express or implied,
regarding this software system or assume any liability for its
use. Please see the license in the file LICENSE and URL above
for the full disclaimer and the limitation of liability.

This code implementation is the result of the scientific and
technical work of the GEANT4 collaboration.

By using, copying, modifying or distributing the software (or
any work based on the software) you agree to acknowledge its
use in resulting scientific publications, and indicate your
acceptance of all terms of the Geant4 Software license.
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$Id: ExNO3PrimaryGeneratorAction.cc,v 1.8 2006/06/29 17:49:07 gunter Exp $
GEANT4 tag $Name: geant4d-09-02 §$

nclude "ExNO3PrimaryGeneratorAction.hh"
nclude "ExNO3DetectorConstruction.hh"
nclude "ExNO3PrimaryGeneratorMessenger.hh"
nclude "G4Event.hh"

nclude "G4ParticleGun.hh"

nclude "G4ParticleTable.hh"

nclude "G4ParticleDefinition.hh"

nclude "Randomize.hh"

nclude "math.h"

ExNO3PrimaryGeneratorAction:: ExNO3PrimaryGeneratorAction (

ExNO3DetectorConstruction* ExNO3DC)

:ExNO3Detector (ExNO3DC) , rndmFlag ("off")

{

G4int n_particle = 1;
particleGun = new G4ParticleGun(n_particle);

//create a messenger for this class
gunMessenger = new ExNO3PrimaryGeneratorMessenger (this);

// default particle kinematic

G4ParticleTable* particleTable = G4ParticleTable::GetParticleTable();
G4String particleName;
G4ParticleDefinition* particle

= particleTable->FindParticle(particleName="e-");
particleGun->SetParticleDefinition(particle);
particleGun->SetParticleEnergy ((G4UniformRand ()*(80.0-13.0)+13.0)*MeV);
particleGun->SetParticlePosition (G4ThreeVector (0.*cm,30.*cm,0.*cm));//const

/* ComentOut->RandomPosition Comand->FixedPosition */
particleGun->SetParticleMomentumDirection (G4ThreeVector (0.,-1.,0.));//const
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}
//....00000000000........ 00000000000 ........ 00000000000 ........ 00000000000 ......

ExNO3PrimaryGeneratorAction:: ExNO3PrimaryGeneratorAction ()
{

delete particleGun;

delete gunMessenger;

}
//....00000000000........ 00000000000 . ....... 00000000000 . ....... 00000000000 ......
void ExNO3PrimaryGeneratorAction::GeneratePrimaries (G4Event* anEvent)

{

//this function is called at the begining of event

//
/*
if (rndmFlag == "on")
{
G4double x0 = (ExNO3Detector->GetCalorThickness ())*(G4UniformRand()-0.5);
G4double yO = (ExNO3Detector->GetCalorSizeY ())*(G4UniformRand()-0.5);
G4double z0 = (ExNO3Detector->GetCalorSizeZ())*(G4UniformRand ()-0.5);
}
*/

//particle position

G4double x0,y0,z0;

x0 = ((G4UniformRand ()-0.5)*58);//-29,29

yo = 16;

z0 ((G4UniformRand () -0.5)*25);//-12.5,12.5

particleGun->SetParticlePosition(G4ThreeVector (x0O*cm,yO*cm,z0%cm)) ;

//particle momentum direction

/*

//ichiyouransuu

G4double xm = (G4UniformRand()-0.5)%*cm;//-0.5,0.5
G4double ym = (G4UniformRand ()*(-0.5)-0.5)*cm;//-1,-0.5
G4double zm = (G4UniformRand()-0.5)*cm;//-0.5,0.5

*/

//gauss

/*

G4double xm = (G4RandGauss (*CLHEP::HepRandom::getTheEngine ()).shoot(0.,0.1));//ave0,0.5
G4double ym = -1.;

G4double zm = (G4RandGauss (*xCLHEP::HepRandom::getTheEngine ()).shoot(0.,0.1));//ave0,0.5
particleGun->SetParticleMomentumDirection(G4ThreeVector (xm,ym,zm));

*/

/* ComentOut->FixedPosition Comand->RandomPosition */
//tenchoukaku theta phi

G4double rt=0.,ct=0.,t,p,xm,ym,zm ; //kakudo random

//theta
while ( ct <= rt )
{
rt = G4UniformRand ();

(G4UniformRand () -0.5)*M_PI;
cos(t)*cos(t);

(]
ot
]

p = G4UniformRand ()*2.*M_PI;
ym = -1;
xm = ym*tan(t)*cos(p);

zm = ym*tan(t)*sin(p);

particleGun->SetParticleMomentumDirection (G4ThreeVector (xm,ym,zm));
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}

/...

particleGun->GeneratePrimaryVertex (anEvent);
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License and Disclaimer

The Geant4 software is copyright of the Copyright Holders of

the Geant4 Collaboration. It is provided wunder the terms and
conditions of the Geant4 Software License, included in the file
LICENSE and available at http://cern.ch/geant4/license . These

include a 1list of copyright holders.

Neither the authors of this software system, nor their employing
institutes ,nor the agencies providing financial support for this
work make any representation or warranty, express or implied,
regarding this software system or assume any liability for its
use. Please see the license in the file LICENSE and URL above
for the full disclaimer and the limitation of liability.

This code implementation is the result of the scientific and
technical work of the GEANT4 collaboration.

By using, copying, modifying or distributing the software (or
any work based on the software) you agree to acknowledge its
use 1in resulting scientific publications, and indicate your
acceptance of all terms of the Geant4 Software license.

>k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k 5k %k %k %k %k %k %k >k >k >k >k 3k 3k 3k 3k 3k 3k 3%k >k > % % %k %k >k >k >k >k >k >k 3k 3k 3k 3k 3 > > % 5% % % %k %k % > > >k >k %k % % % k

$Id: ExNO3EventAction.cc,v 1.29 2008/01/17 17:31:32 maire Exp $
GEANT4 tag $Name: geant4-09-02 §

#include "ExNO3EventAction.hh"
#include "ExNO3RunAction.hh"
#include "ExNO3EventActionMessenger.hh"
#include "G4Event.hh"

#include "G4TrajectoryContainer.hh"
#include "G4VTrajectory.hh"
#include "G4VVisManager.hh"
#include "G4UnitsTable.hh"

#include "Randomize.hh"

#include <iomanip>

#include <fstream>

std::ofstream ofs;

//. ..

ExNO3EventAction::ExNO3EventAction (ExNO3RunAction* run)

{

:runAct (run) ,printModulo (1) ,eventMessenger (0)

eventMessenger = new ExNO3EventActionMessenger (this);
/* edep2 -> sum of lost energy of electron and muon , and Kinetic Energy x*/

ofs.open("2017-02-28-100ev.dat", std::ios::out);
if (! ofs.good())

G4cout <<" EventAction; error opening 2017-02-28-100ev.dat. ofs.good="<<ofs.good()<<(
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4endl;



}
//....00000000000........ 00000000000 ... ..... 00000000000 ... ..... 00000000000 ......

ExNO3EventAction:: " ExNO3EventAction ()

{
ofs.close();
G4cout <<" EventAction: 2017-02-28-100ev.dat file is closed"<<G4endl;
delete eventMessenger;
}
//....00000000000........ 00000000000 .. ...... 00000000000 ........ 00000000000 ......

void ExNO3EventAction::BeginOfEventAction(const G4Event* evt)
{
G4int evtNb = evt->GetEventID();

if (evtNbY)printModulo == 0)
{
G4cout << "\n---> Begin of event: " << evtNb << G4endl;
CLHEP::HepRandom: :showEngineStatus ();
//--
// initialize energy sum
//--
EdepEl1=0.;
EdepMu=0.;
KinetE=0.;
// EdepAll=0.; //2016-02-16
Out0fMu=0.; //2016-02-23
Out0fE1=0.; //2016-02-18
PosY=0.; //2016-02-19
}

// initialisation per event
EnergyAbs = EnergyGap = 0.;
TrackLAbs = TrackLGap = 0.;
}

//....00000000000........ 00000000000 ........ 00000000000 ........ 00000000000 ......

void ExNO3EventAction::EndOfEventAction(const G4Event* evt)

{
G4double energy = ExNO3SteppingAction::Instance()->GetEnergy();
G4double fEnergySum += energy;
G4double fEnergy2Sum +=energy*energy;
//print per event (modulo n)
//
G4int evtNb = evt->GetEventID();
if (evtNb%printModulo == 0) {
G4cout << "---> End of event: " << evtNb << G4endl;
G4cout
<< " Absorber: total emnergy: " << std::setw(7)
<< G4BestUnit (EnergyAbs ,"Energy")
<< " total track length: " << std::setw(7)
<< G4BestUnit (TrackLAbs ,"Length")
<< G4endl
<< " Gap: total energy: " << std::setw(7)
<< G4BestUnit (EnergyGap ,"Energy")
<< " total track length: " << std::setw(7)
<< G4BestUnit (TrackLGap,"Length")
<< G4endl;
//--
// write energy sum to file.
//--

G4cout <<" Eventaction write EdelEl and EdepMu"<<G4endl;
ofs <<EdepEl<<" "
<<EdepMu<<" "
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<<KinetE<<"
//<<EdepAll<<"

<<0utO0fMu<<"

<<QutOfE1<<"

" //2016-02-16
"//2016-02-23
"//2016-02-18

<<PosY<<" "<<G4endl; //2016-02-19
G4cout <<" EdepEl, EdepMu, KineE="<< EdepEl<<", "<<EdepMu<<", "
<<KinetE<<G4endl;
}
}
//....00000000000........ 00000000000 .. ...... 00000000000 ........ 00000000000 ......

//

[/ koK ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok o ok ok o ok ok o ok ok o ok ok o ok ok o ok ok o ok ok ok ok ok o ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok
// * License and Disclaimer *
// * *
// * The Geant4 software is copyright of the Copyright Holders of x*
// * the Geant4 Collaboration. It is provided wunder the terms and *
// * conditions of the Geant4 Software License, included in the file x*
// * LICENSE and available at http://cern.ch/geant4/license These *
// * include a list of copyright holders. *
// * *
// * Neither the authors of this software system, nor their employing *
// * institutes ,nor the agencies providing financial support for this x*
// * work make any representation or warranty, express or implied, *
// * regarding this software system or assume any liability for its x*
// * use. Please see the license in the file LICENSE and URL above *
// * for the full disclaimer and the limitation of liability. *
// * *
// * This code implementation is the result of the scientific and *
// * technical work of the GEANT4 collaboration. *
// * By using, copying, modifying or distributing the software (or x*
// * any work based on the software) you agree to acknowledge its *
// * use in resulting scientific publications, and indicate your *
// * acceptance of all terms of the Geant4 Software license. *
[/ sk okok sk ok ok sk ok ok sk ok ok sk ok ok sk ok ok sk ok ok sk sk ok sk s ok sk s ok sk sk ok sk sk ok sk sk ok sk sk ok sk ok ok sk sk ok sk sk ok sk sk ok sk ok ok sk ok ok sk sk ok sk ok ok ok ok
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//

// $Id: ExNO3SteppingAction.cc,v 1.15 2006/06/29 17:49:13 gunter Exp $
// GEANT4 tag $Name: geant4-09-02 $

/7

//

//....00000000000........ 00000000000 ........ 00000000000 . ....... 00000000000 ......
//....00000000000........ 00000000000 ... ..... 00000000000 ........ 00000000000 ......
#include "ExNO3SteppingAction.hh"

#include "ExNO3DetectorConstruction.hh"

#include "ExNO3EventAction.hh"

#include "G4Step.hh"

#include <fstream>

std::ofstream ofss;

#include "ExNO3SteppingVerbose.hh"

#include "G4SteppingVerbose.hh"

//....00000000000........ 00000000000 ........ 00000000000 ........ 00000000000.....

ExNO3SteppingAction::ExNO3SteppingAction (ExNO3DetectorConstruction* det,
ExNO3EventAction* evt)
:detector(det), eventaction(evt)
{
/* edep -> energy of just after decay of muon */
/* ofss.open("edep.dat", std::ios::out);
if (! ofss.good()){
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G4cout<<" SteppingAction; error opening edep.dat. ofs.good="<<ofss.good()<<G4endl;

*/
}

//....00000000000........ 00000000000 ... ..... 00000000000 ........ 00000000000 ......

ExNO3SteppingAction:: ExNO3SteppingAction ()

{ /=
ofss.close();
G4cout <<" SteppingAction: edep.dat file is created"<<G4endl;
*/

}

//....00000000000........ 00000000000 ........ 00000000000 ........ 00000000000 ......

void ExNO3SteppingAction::UserSteppingAction(const G4Step* aStep)
{

// get volume of the current step

// G4cout<<" we are in UserSteppingAction"<<G4endl;

// const G4StepPoint* preStepPoint = aStep->GetPreStepPoint ();
G4Track * aTrack=aStep->GetTrack();

G4VPhysicalVolume* volume
= aStep->GetPreStepPoint ()->GetTouchableHandle () ->GetVolume () ->GetLogicalVolume ();
// collect energy and track length step by step
G4double edep = aStep->GetTotalEnergyDeposit();
G4double Kine = aTrack->GetKineticEnergy ()+ edep;
G4double stepl = 0.;

G4ThreeVector pos = aTrack->GetPosition();
G4double ParentID aTrack->GetParentID();

if (aStep->GetTrack()->GetDefinition()->GetPDGCharge() != 0.)
stepl = aStep->GetStepLength();

/* Out put to display x*/
G4cout <<" SteppingAction TrkID = "<<std::setw(6)<< aTrack->GetTrackID()
<<" Parent ID ="<<std::setw(6)<< ParentID
<< name ="<<std::setw(6)<< aTrack->GetDefinition()->GetParticleName ();
G4cout <<" edep ="<<std::setw(6)<< edep
<<" stepl="<<std::setw(6)<< stepl
<<" kine ="<<std::setw(6)<<Kine
<< G4endl;

/* Muon is out or inside of detector */
if (aTrack->GetDefinition()->GetParticleName ()
=="mu-" && ( 29*cm<pos.x() Il pos.x()<-29%cm
|l pos.y()<-13*cm
[l 12.5%cm<pos.z() |l pos.z()<-12.5%cm) )

eventaction->0utMuadd (1.);
// aTrack->SetTrackStatus (fSuspend);
// aTrack->SetTrackStatus (fKillTrackAndSecondaries);

/* Electron is out or inside of detector x*/
if (aTrack->GetDefinition()->GetParticleName ()

=="e-" && (29*cm<pos.x() Il pos.x()<-29%cm
Il 13*cm<pos.y() Il pos.y()<-13*cm

Il 12.5*%cm<pos.z() || pos.z()<-12.5%cm) )

{

eventaction->0utEladd (1.);

// aTrack->SetTrackStatus (fSuspend);

// aTrack->SetTrackStatus (fKillTrackAndSecondaries);
}
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}

/

/* Add lost energy of electronx*/
if (aTrack->GetDefinition()->GetParticleName ()
==tg-")
eventaction->Eladd (edep);

/* Add lost energy of muon*/
if (aTrack->GetDefinition()->GetParticleName ()=="mu-")
eventaction->Muadd (edep);

/* Kinetic energy of just after decay of muon */
if (aTrack->GetDefinition()->GetParticleName ()
=="e-" && aTrack->GetParentID()==
&% aTrack->GetCurrentStepNumber ()==
// && (4.33xcm<pos.y() && pos.y()<13.0*cm)
){
eventaction->Kineadd (Kine);
G4cout<<"Kineadd is called"<<G4endl;

if (4.33*cm<pos.y() && pos.y()<13.0*cm)
{ eventaction->positionY(1.);};

if (-4.33*xcm<pos.y() && pos.y()<4.33%cm)
{ eventaction->positionY(2.);};

if (-13.0*cm<pos.y() && pos.y()<-4.33%cm)
{ eventaction->positionY(3.);};

}
if (volume == detector->GetAbsorber()) eventaction->AddAbs (edep,stepl);
if (volume == detector->GetGap()) eventaction->AddGap (edep,stepl);

/* Kill out of detector particle x*/

/ *

if (aTrack->GetDefinition()->GetParticleName ()
==ng-1){

if ( 29*cm<pos.x () [l pos.x()<-29%cm
|l 13*cm<pos.y() [l pos.y()<-13*cm
|l 12.5*%cm<pos.z() || pos.z()<-12.5%cm)
{ aTrack->SetTrackStatus (fSuspend);

aTrack->SetTrackStatus (fKillTrackAndSecondaries);};
}

*/

//example of saving random number seed of this event, under condition
//if (condition) G4RunManager::GetRunManager ()->rndmSaveThisEvent ();

/....00000000000........ 00000000000 ........ 00000000000 ........ 00000000000
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