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5.2.1 NIM(Nuclear Instrument Module)
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HIEYa—)b, SEIOFERTIE TL. T2, S1. S2 ZNEN1 L DESE2EMT 5720 HH L 7z,
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5.3 CAMAC(Computer Aided Measurements And Control)

CAMAC 2 3EY 2SI NT — R 2 UEBTEVATFLEKEOZ L TH B, HATDITE A DK
T FFEMEER L SADTHHEG TCHAShTWS, ZHE U.SDNIM & 3—u v i) ESONE £&8
20TV aAq v hNTREI N,

CAMAC [FEHEBSREL D T ¥ R WAL I NI ERDONIEZBEREZ L IZE Y 2 — LU TITAD £ HITTET
W53, Thbd, EREEZEAPSOERIET I T4 - 2=y MEZIEEY 2 —VOEE? S/83 V95
T2 Z—%2BLTAVRAL, ZOBRIETI 71 vohTcliIshs e, HEOT) v MDY V%F
AUEZAR IR =T oL = eWENDE TI 714 V2 NETHHEOE[ORSR (F—X V1) L2u2N
5, ZDT—=RIzAIFZIV—FI Y E=FHHIWETEH, Z0TWEZ L —bar bo—JHAENPE R
DRI THIEITZ2 L DI >oTWVWB, 7L —hFI YV FE—=F W TWNIEHEREE CAMAC O~
R—Tz—2A%HNd, 7774y 2=y MIEEEERIZEDNZTY) v P EBRESGDOT v R YN 86 ¥
DAXZR—LIRS>TREBLTED, ZL—MNIELAGLHBWIIZL—MEAlOaX 7 X —%@EL T
CAMACOTF—X Uz LRI, EBFRPT—XOZIFEL, FHEESOZIFELIINDE LHIZHR>TWY
%, CAMAC O#lHIX, 7RLVABETHD., C. N, A, F. 0420 FTHRET 5,

C:crate controller D%, 4. crate ld—27 I ffioTWnwsDT, C=1 ¢T3,

N:station number

A:sub address (EYVa—I)IVHDT KL A)

F:function

R#&K M7 Function % A RIZR T,
F(0),F(2);Read Data
F(8);Test LAM
F(9);Clear LAM
F(24);Disable LAM
F(26);Enable LAM

Z ZTLAM 2% Look At Me DIET, EVa— Ao T—R2H AN LATLR-/~Z2E2 AV Ea—X—

IZHISE2EEDZ ETH S,
WRIZHA L7 CAMAC &Y a—)L, ADC & TDC iz DWW TEiAd %,
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5.3.1 ADC(Analog to Digital Converter)

ADC tiE, 7FHuJERESE2 T VANVELRESICAMT 2ETREOI L TH S, SHIFQ E—FEMl
HU., 792Fv oo v FL—R—NTHEL w1 LE T2 5 OES 28U L TR 217 - 72,
Q E— N MBS ADC T Gate 7SVADEHR L CWAMDES 2T L-E2IET2E—NTH 5,
HESINLEMDEIL

Q= idt

dt

Yb, ZITilHMEEDERTH S,

GATE

23 ADC DL A

5.3.2 TDC(Time to Digital Converter)

TDC &k, AZ—MEEDANTHEBD IRy 7 E2AX—bSHE, A by TEEOALKDO Ty 7O
HBEHAY VT EZETEBEOZLT, M24DESIZAX—MEERSA Y TEEETORMERNES 5,
B4 EIFERTHA L 72 TDC i& REPIC #:0 Rpe-060 # (25psec/count select) THA 118ns & THIE T E
%,

START ——

TIME
STOP —

M 24 TDC DL A
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54 % CAMACOEY a—I)LIic2o2WThEYy N7y

AFEBRTIE, D3 DDBDORENBLETH Y, PAFITRT,
(1) whiF DT 3V ¥ —jllE
(2) WK FAAH L TH S BT AL S N5 £ TOMMOME (uhi T0HmHE)
(3) BFTRLF— AR b5 LOHE

Xy b7y T ER2IGRUED, TRTRFMAS P50V, KHEIZOWTED LSty b7 v

T > TWBEDETIZRT,

541 uwRFOIRILF—EE (ADC(un) DY T v )
uRFOIXNF—2HEST S ADC % ADC (1) &35, ADC (u) Oty M7 v FK%EM 25 1ZmRT,

0 ®
\j/v @= \ADCl
[aeart—A ) B
chO
€) G.G chl
— | ch2
— Discri p————— T1 |
T1
Discri 51 S2
— S2
T2
I 2 | s1

25 ADC(u) Dty b7y 7

UWRTFAAS U L HETAEMETLE SILOAAL VYT UARONDEELTE, Z0aAf VYTV A
Tgate 22K D, uRTOTRLE—2HEL 7z,

1 Discr 37.6ns
ISCri
(D) L
T1 Discri+del Srons
iscri+delay
(K$Q)
T1ES1D 70.8ns
A4 TUR
(B+H®) J
78.0ns
ADC gate
(K@)

26 ADC(p) Dty M7y FIZBIBEEYa—VOALFIHELES
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542 uRFOEMAE (TDCOEY 7 v )
TDC Dty b7 v TH%ZX 27 IR T,

TDC
START
STOP
——  {A) e
1_delay | W)

Ta—

dela
I T2 | B’I y -

X27 TDCoOty 7w 7

ADIAAVYFUADES (WRFRY UV FL—R—IZAHTEX1 IV 7DES) 2 TDC @ start [E5 &
L. COaA vy FrvADRES (b FHREZE Y v FL—RNTHIEShZX1 IV 7 DIE5) 2 TDC
D stopfEFEL U7z, ZHUTE D, start 55505 stop (5 EFTORRMZHE L, pkFOHFmEFHT S,

40ns 40ns
s1és2maqry
F R +delay
T1&S1OaA1S 9.8us
FUR+G. G+
delay
COALVLTUR
143ns
TDC stop
143ns
TDC start TDC stop

28 TDC O start 55 & stop 5%

27



543 BFDIXLE—RRY NSLDEE (ADC(e) DY hT7 v F)
BIOTRNF—%2HET S ADC % ADC(e) 235, ADC(e) Dty b7 v T %X 29 IZ/RT,

DC(e)1

| |gate

chO

— | ch10

T1 |

2 z V7

29 ADC(e) Dty h7 v 7

Sl, S2D3A V¥ TV A% gate £ 3505, FHAIT 2 p RTFLINZA-TL B p T DFEEEIMORL 720
W C ®aa > ¥ F VAT gate generator D5 & AND 2 5T, BTDXA IVIDEFEDAEID
HUTgate & U7, ZHIZED, pRFAHEUBHLZETOTRLF—2HEL 7,

37.6ns 37.6ns
s1és2maA
T X +delay
(B®$D)

T1&S1OaA1S 9.8us
FUR+G. G+
delay

(B$@)

CHALVL TR
(B+HR) 134ns

ADC(e) gate
(BH@) 134ns

B30 ADC(e) Dty M7y FIZBIBEEVa—LDOANELIZHNIES
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55 IL Y OZVRXDEE

SEDOFERTIE, AITRULAEEYa—VEHWT, 4OV Z—=—N0oDES52[ELZ, ZORDAY
VR—IZHWE B THEEEOME,. HY, T4 A2 Y I 2 —X—0 Threshould, %477 ¥ X—D ADC(u).
ADC(e) DRFARLDERERIZEL DB,

A1 v &— | PMTH% | HV(V) | Threshould(mV) | _F A& (ADC(n)) | =T AXNL (ADC(e))
S1 H1161 1880 102 117 56
S2 H1161 1800 101 110 62
T1 H1161 2250 99 101 55
T2 H7195 1770 96 58
V1 H1161 1970 66
V2 H7195UV 1660 62
V3 H1161 1870 62
V4 H1161 2440 63
V5 H1161 2400 64
V6 H1161 2030 65
V7 H7195 2210 71
A% H1161 2025 7

29



56 T—YWNETOTS A

LA OFEBRTIE, CAMAC ZDOF—RNET 0I5 512 C ZFEE2HVS, MOR=VIZHWEZ7T027 5 4
O7a—Fy—bERT, £/, TOTITLIZOVTIER. BROMEEZER, 7075 LDKE»RFENIZ.
FlHizarya—x—n56 ADCIZTA M LAM OfF5%%%5, LAN OK ® QfE5»->T&72 6. ADC,
TDC OF —REHGHMAAAR, 77 A IVICEERALEBT—XE LAM D2 V7 %275, ZTUTHO ADC 127
Z N LAM ZDES%23%5%, ZhEA4 Ry hOBEITEET,
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-BEX
‘CANDIEE
-FHAEDRA

1
< Tre08E )
|
F7AILBDARN

|
27AILERL

< «r&w;ﬂaﬁﬁﬁ D
|

ARVMEIDA S
n_ev=-_{ N HEL

I
CAMACO #) &A1t

|
LAM source,
lamsrc, lamch
|
LAMZREE) (F=26)
LAMZESUT (F=9)
|
i_eviD ¥ &A1k

| i_evZn_ev

ADC(W)DLAMMD ST (F=9)
ADC(e)LDLAM®DZ1)F (F=9)
ADC(e)2MLAM®D %) 7 (F=9)
TDCDOLAM®DZ'F (F=9)

=
)

[ )
q=0
]

LAM test (F=8)

L
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No

T—RDERAAH
ADC()M B 4{E
ADC(e)15111E
ADC(e)2/ 5 11{E
TDCH 5 3{E

i_ev/500=0

T—RERT
Event=i_ev
ADC(p) D48
ADC(e)1D111E
ADC(e)2D 11E
TDCD3{E

p
[~

wHi FER R

F—A%File|lZEBEFAL

i_ev
ADC(u) D 4AfE
ADC(e)1D11{E
ADC(e)2D 118
TDCO31E

i_evE1iE4Hd
|

TELRZUTF (F=9)
LAM#Z')F (F=10)

.
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6 T—% RN

6.1 pMF OFWHE

6.1.1

T — 4 DT E

p KA DFREICDH 2o TFINEZ LE, BT TFD=2TH 5,

1.
2.
3.

AN
5 T 5 N7z TDC 446 2 BKC% FIT
TDC WL TE

INSIZDOWTEL N TEAT 5,

1.

A Ry DR
WEIZBWTELNZT—XDILMHHTEARY M TpRFBRAA VYV FL—RX—NTHEL
ARV THB, TOARY MNEAWTHIFEETD,

i s hiz TDC 4 BEE FIT
FHITRLUZLSIZ/BONS TDC 4 DBEBIILLFD L 512k 5,

dNﬁ'ﬁlg . Ny t
prat exp( T) (33)

ZZT, UTolEzEs5N15 TDC 412 FIT X85,
t
y(t) = Preap(~ ) (34)
2
FRoR (33) R (34) 2HiKT 22 R (34) © P, R (33) OFf r (ICHBILTWE Z Lhbhrb,
TDC #3412 (34) # FIT ¥® P, 2#tHd 2 ki kb, HFazkds,,

. TDC DRffAEIE

LERX (34) THOND P, DEIZ TDC DAY MITH D, ZDAY Y MUK OBAIZEZ 55
EhrHb, 22T, TDC1 AV Y M7z ORfiZRD, ZDORfE P, DEZNFTEZ LIZL- T,
Fmr 2HEET S,

PAE®D Z & 2T, 7 U 72 RIZ DWW TR B,

34



6.1.2 ARV ~DEF
SRHOEBRTIZ, 1 7 HOMIZ 100 51 X b (20 KfHE]) $OF —XEZED ZD7DT, pbiFhRAA Y
VUFU—R—NIZAF U2 Ry MU 2324 75 9253 Loz, 2T =X DD HLLEIEHAT S 1RV &
(U B FDAA Y FU—R—NTHIEBELZA RV N THD, phiFRRELZA Ry hOZMEE, ZO%M
DELFEIZODVWTUFTERRS,

M

L pRFDWAL YT Y FL— =PI AS
2. pRFNRAAL VYU FL—R—NTHE

SO

1 pREFDRAA Y v F L —R—HIZ S
TL&S1DAA VYT VAN ON THSB,
2. WRFNRAAL VYV FL—R—NTHE
VUFL—R—NTEIPRBINZ, DD Sl(e) DAV VY E—IgoTWBH L AKRINSEE L
FoTWBA XY NTHD, BERNREZRD D7D p MR ARLZE ED Sl(e) D ADC 534 %
HRE U7z, #ERZAUFITRT,

50000 [~

40000 |-

30000 |-

20000 |-

10000 [~

3] 1000000
Entries 50000
Weon =47.11
BHS 39.37

1
a

| 1 | 1 1 1 1
250 500 750 1000 1250 1500 1750 2000

31 pRTHAF Lz ED Sl(e)

50 P

40

30 F

20

]

32 phRFHBAS L,

[ 1000000

Entries 501
Meon 333.0
RHS 2413

Qo000 0000 o 04 n

i I
250 500

LN
750 1000 1250 1500 1750 2000

BLITHELZE Z2DAD Sl(e)

31505 S1(e)<10 4 v b LM 32 TH B, &-T Sl(e)>10 D& X T p K FAMEL 72 ¥ A7z
T, BEMETDA RV MEEUFORICRAT,

L BFHRAA YU FL— R =PI RS

23249253

2 p R FAL 2o F L—R—NCHitE

183569
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6.1.3 TDC £#FmICE%%Z FIT
SEIOHEE TR SN TDC 404612 FIT S ¥ EHIZUTFTDO=>TH 2,
t

y(t) = Prezp(=5) (35)

—P%) + Py (36)
#5125 TDC #4612 LR OB E FIT S8 P, offiztdZ iz kb Hmz ko s, TDC RGO NY 72
TV RDEFHECDVWTHEET 5720, Py DT A—R—%MMA7ZK (36) TD FIT HidA7z, UFTID 2
ATO FIT OFERZRT, £72 TDC OHADEEHN 0H L IELRDNIVWEDEELZH, TDC AV Vb
#100~2000 O[T FIT %2475 7=,

“ 285 A=K —DARTOD FIT 122\ T

507 TDC #4612, R (35) % FIT ¥¥=MEMFIZRT,

y(t) = Prexp(

[ 124
r Entries 183588
7000 - Mean 51B.9
RM3 380.7
X /ndf259.1 / 98
I P1 8496. + 37.85
8000 - P2 4446+ 1.380
8000
4000
3000
2000
1000
0_klllll\llllllllllll!JlIIl[IlJIIJ
200 400 600 800 1000 1200 1400 1600 1800 2000

33 TDC 2z (35) % FIT EE€4AK

FIT 27-72K 33 &0, FonzfERZ2MUTIIRT,

1 A

P 8496 37.65

Py 444.6 1.38
x2/ndf | 259.1/98

N0, P, Dffilf 444.6+1.38 722\ 5 Z &b o/,
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385 A= 2—DRTO FIT LOWTHES M7z TDC 47T, & (36) % FIT E¥72H% U FISRT,

D 124
Entries 183568
7000 Mean 5189
i RMS 390.7
¥/ndi104.0 [/ 97
-_ P1 8765. = 45.53
6000 P2 420.6 + 2.289
6000 -
4000
3000
2000
1000
0_klllllllll!]llllllJIIlIIIJJIl[IIJIll

200 400 600 800 1000 1200 1400 1600 1800 2000

34 TDC 4z (36) % FIT X¥72[¥

FIT 24757M 34 &0, BoNERE TR,

fi A

Py 8765 45.53

Py 420.6 2.289

Ps 53.76 4.22
x?/ndf | 104.0/97

IN&D. Py 2#FE UKD Py OfEIX 420.6+2.289 722\ 5 T &b iro 7z,
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6.1.4 TDC DBSEEIE

TDC D1 ATy btz ORE%ZHT72H1Z, Clock Generator 725 D AS1{E5 % TDC O start & stop
W, start & stop DIDKFEZMIE L7z, F7z stop Tk start £ D £ U delay EEBE2VNENTE
#1000 1 R M FOHRIE Lz, TDC OEEIIEOR Y Yy 7 %K 35 1257,

ADC(u)

gate

Clock Generator Discri  —— delay —— stop

start

TDC

35 TDC KHIEDOT Yy 7

TDC THIZE LU 72 (delay) &, TDC @AV v MEOBKRERIRT, AV Y MUIE 1000 1 XY D
T—RDWEETH B,

delay(nsec) | 717> MK
10 3.72
50 11.605

59.8 11.092

100 19.17

100 21.828

150 32.276

200 42.704

270 53.064
250 53.296
300 63.996
370 72.757
350 74.839
506 99.814
606 120.402
722 144.003
830 165.211
984 196.995
1028 205.537
1436 286.029
1636 326.426
1888 376.71

2192 435.798
2392 477.707
2568 510.501
2760 549.799
3072 614.518
3296 658.075
3552 710.191
3720 743.386
3960 792.574
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BonzfERE2 75 712L6D %K 36 1IZR7,

4500

4000 y=(5.0161+0.0063) x- (4.6232+2.297)
R2=1

delay(ns)
3500

TDCHAI UMK

36 TDC RH#IE

36 £ b, RDOMEE A 5.01614+0.0063 22D T TDCL A > v H72DH 5.0161+0.0063(ns) TH 5 Z ENb
Mote, T, HETH S £0.0063(ns) BN REC LV EHLTNS,

39



6.15 EERER
BoNERREEFMBEHOBIZHWSREZ U TIZRT,

25 A—Z—O=R (K (35) ) | 355 A—Z—DR (X (36))

P 444.6+1.38 420.61+2.289

TDC ® 149> k&7 D OB (a) a=5.0161+0.0063(ns)
(FfT) = Py x a(ns)

L7 Fpn T DR, BREEREDOX

_ /. 9f of
NV—%%XP&XP+%YWAW2
VT,

(Fr D) =/(P2)2(Aa)? + (a)2(AP)?
WESNB,

NS &0, phFOHEMBEHET o EREUTIZRT,
- 285 X=X —DAT FIT UBEoHaE b okE

7 =2.23 £ 0.01(us)

- 3NIT A=K —DATFIT L-BEORFmE T ORER

7= 2.11 £ 0.01(s)

FERLOSOMEE DK 1.5 %, 4 %L o7z,

40
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62 TBFDODIRILF—AIARY NS LDEHH]

6.2.1 T—4% DBIFAE
R DB X D AR I NEEFOIRNVF —DMAOREDDITITH T el EITIRD D TH 5,

1. A ~Y b osE)
2. ADC O T3 )LF¥ —iIE

MZIILL T O@ED TH 5,

1. ARV b DER]
BRIk BonzTF—2ON, SHFEATEZTF—XIE, TpRF2HEL, »OREEIN/ZEFRALS
VIVVFU—R—NIZE Y E ST ARY N THDB, BDT, TOAXRY M E2HWTHITZTS,

2. ADC O3 )LF¥ —HfilE
BTDIRXNVF—NAE2HET HH, S1 & S2 DfEOMD ADC 4% A5, ZD ADC 5412 T %
VF—BIERITO. RO 2175,

6.2.2 ARV NDEZ
HEizkvBonzTF—XON, SEMBHAT ST —XIE, TpRFPHEL, DOBRBIhEZEBFRAL Y
VFL—R—HIZEEF oA RYN] THD, TDARY MDOEML, LMEOBEEFERZUTTHRRS,

ESiE

1 pRiFDBRAA Y U F L —R—HIZ A4

2. WREFNRAL VY v F L —R—NTHE

3. p RFORER, MEINZEFLRAA VYU FL—RZ—HNTEEYES>TWVWS, DEORI—HDT Y
R —D375 > TN,

ZDARY MELINS LT, CANT T LERERT S T0T T ANTHHREL

FeAF DR STk

L pREFHRAA VY U F L—R—NIZ AS
6.1.2 TRUEMEEZHWS,

2. pRFNBAAL VYV FL—R—NTHE
6.1.2 TRUEMEZ WS,

3. p RFOREEE, BHHEINIEBFRAAN VY UV FL—X—HNTEEE>TW5,
w R FORES, MEINZBFRAN VYV FL—R—ATEEE>TVWEEBEN =TT X —
Migo TV, DF D, T, T2, VI~V8 ® ADC(e)l. ADC(e)2 DN, H ¥ X =KL TW
BOWEARINZEE TESTWBEAIRY N THD, TDMHEEERANIIRD Z72DIZ, whiFH L
7z E®, T1, T2, V1~V8 ® ADC(e)l. ADC(e)2 ® ADC £75%& I L7z, BRI HIERE S % 5
T, B 37~ 44 2 V1~V8 T, 45, 46 »* T1. T2 TH 5.
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[ 1000000
25000 - Entries 23809
Meon 13.17
36.23
20000
15000 |
10000
5000 -
o L L L L L L
=200 200 400 600 800 1000 1200 1400
37 V1
18000 [ 1000000
Entries 23808
- Mean 44.09
16000 |- 157.8
14000 =
12000 |
10000 |
soo0 |
6000 |-
w000 |
2000 |
0 L T — . L
=500 o 500 1000 1500 2000
v
X 39 V3
25000 | 0 600000
Entries 23808
Meon 12.57
52.98
20000 |
15000 [
10000 [~
5000 -
o L L 1 L L " L
250 500 750 1000 1250 1500 1750 2000

41 Vb

42

0 060000
25000 - Entries 23808
Meon 13.23
BMS 35.36
20000 |
16000 |-
10000 |
5000 =
o 1 1 1 1 1
~200 200 200 600 800 1000 1200
[} 1000000
22500 Entries 23809
_ e 12.48
RHMS 167.6
20000 |
17500 |-
15000 [
12500 |
10000 [
7500
6000 [
2500 |
o R 1 L
=500 [ 500 1000 1500 2000
w 1000000
Entries 23809
Meon 3613
14000 [ 31.28
12000 f-
10000 |
saoo [
6000 |
sa00 |
2000 |
N " N N
=500 o 7000 500 2000




[ 1000000

et 13800 [} 1000000
tries Entries 23809
22500 b _ Heon 17.61 22500 | _ Heon 63.21
FNS 238.9 FMS 378.0
20000 | 20000 [~
17600 |- 17800 =
15000 - 15000 |
12500 | 12800 [
10000 |- 10000 -
2500 | %00 |
s000 | go00 |-
2500 2600 [~
ni— 1 1 L n
h L 1 L o
LA - =5 = Ty 2000 500 o 500 1000 1500 2000
v
X 43 V7 X 44 V8
r W 7606000 © T500300
16000 Envies 23804 20000 | Enteios 23809
_ teon 86.08 _ Mean mns
oo s 293.4 s 3100
17500 |
12000 15000
10000 |-
12500 |
sace = 10000 |
6000 [ 7500 |
w000 s000 |
2000 |- 2500 -
o L . L o [. . — .
2500 o 500 1000 1500 2000 ~500 0 500 1000 1500 2000
v S
45 T1(e) 46 T2(e)

EoTETORMN=HT VY R—=D,
V1~V8<50. Tl(e). T2(e)<100

BT EBFRAA VY VUFL—Z—NTEEE>TWVWBEART,

BEMETODARY NRE pRTBAAL VIV FU—R—NIZAF LI E22KkE L2 EDEIEETO
FITRT,

ARV M| A

wRFDRAA Y F L —R—IZ A 23249253
wRFRAA Y U F L — R —NTHIE 183569 0.78%
BIDPAA VYV FL—RZ—HNTEEES>TWVS 105382 0.45%
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623 BFOIXILF—IARIKNTA
D&M 1~3 I8 W THEONEZBEBFOIRNLF—ARY M I LAZUTIZRT,
1 p RFDHEL TR SN2 TOBFO T RIVF =0
2. BIWAA VYV FL—R—DOROE LS
3. BFMAA VY VFL—R—NTELEESTWVWBE EDHMH

F v 124

7000 Entries 183569

r Mean 596.1

RMS 276.1
8000 —
BooC
4000 -
3000
2000
1000 |-

6 [ 1 : | \ 1 . | . | ' 1 T
4] 250 500 750 1000 1250 1500 1750 2000

X 47 pRTPHEL THEINZR2TOETOZRLVF —ART T 4

7] 124 3500 | [} 124
Entries 78187 Entries 1058382
Meon 5443 6344
3500 RMS 272.7 272.4
3000
3000
2500
2500
2000 b
2000
1500 [
1500
1000 |-
1000
500 500 I
o P o R
] 250 500 750 1000 1250 1500 1750 2000 [+] 250 500 750 1000 1250 1500 1750 2000
BlA8 BIHAS VYU FL—R—hSROH LT Bl49 BTNAS VYV FL—R—HATLEE 5T
D ARZ hF A W32 EDNAE

INSDITANTIE, S1. S2 DIEDHID ADC(e)l 3 TH 5,
et LR, HEllE ADC(e)l DAY Y MITH 5,

44



6.2.4 ADC DI XIL¥—EIE

S1. S2 DEDOHD ADC(e)l HAEIZDNWT, TXNVF—MEEITS, FHLE pFAARLET— 21X
10 HARYIT, 20535 TplFBAAL Y U FL—R—2RESFTIEBLEZA RV M) OAZMBHT
%, ¥/, FHMOAMEN L ER RS ML I I TRHBHELTWS, £z, ADCIZ X2k EEZ R T
2 ADC(e)l ZHHWT WD, ZDA Ry bDEME, FMHORBFHIEEZLTTRT,

St

1. p i FHRAA VT U F L —R—NIZAST
2. pRFNRAAL YT VFL—R—NTHEBEL RV
3. phiEHS T2 % @i

ZDARY FIEEINE XD, AN TLARERTST07 I ANTHREL T,

ESLR08lIpsprS

1 pRFDBRAL Y U F L —R—RIZ A4
6.1.2 TRUEEMEZ NS,

2. pRIFDAAL VT FLU—R—NTHEL RV
6.1.2 TRUZZEMEZHWTEL,

3. pRLTHI T2 %@l
BTN T2 Z5@id U 72 5e1%, T2 © ADC(e)l DR, X h—A TV R —Pigofz AR TIN5 %
ERls722 W52 THD, TDOMEEEMNIZID Z72D12, p R FB AR L7ZE 2D ADC(e)l D&
HxEPEL =, K50 ICHIEREERT,

| ¥} 1000000

22500 Entries 50000

_ Mean 581.6

20000 - RMS 525.1
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10000
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[+] : |L . | M
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50 whiFAAMLiE ED T2 ® ADC(e)l S

Ko THT YV MEB00 BALE T2A 207 GEBELZ) &ARKRT,
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FoT, EEOEBF1~3IZEWTHESNA XY ML 49079 TH -7z, WEHREEZK 51 ITRT,

4500 [¥] 1000000
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Mean 1075,
RMS 358.4
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51 whFHAAS LY ED S1(u) & S2(u) DIEDHD ADC 5745

51 &9, ADC(e) DAY > MEEAL 900 H7- D IZHEDE =2 Hd 5 L hbhrsd, ZI T, FHTRL
&I, pRTFDBAA VYU FU—R—%JBEITEBLZE EOTRXIVF—IBLIIN 53MeV TH D, Lo
T, 51 D=2 DRETHZ AT I B3H72 0 DT X ILF =2 53MeV TH B Z bbb o7z,
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625 EERER
BFOTH)VF— 370 OB GR{E & PIERSR 2 LR TRT,

3500 | D 124
3 N L L L L Entries 105382
> [ Mean 634.4
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= i 3000
w
S Exw-
§ | 2500 -
X 0- 2000 [~
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F 1500
X103~
i 1000 [
L 1 A ] T | P | L 1 500 -
¢ 10 20 » 0 7]
RATFOEBR Olev/c)
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X 52 BFDIRNLF-ART T LOMHHME o B )
X 53 BFOIXLF—ARZ T LAOHTEHER

52 B 53 k0. HEREDFADY — 27 2% 50MeV TH 2 DI L, BIEHROSAHOE—27IEEN &

DEBNLEIZH D, TRILF—DMEHBH 50MeV THSE A7 MO0 H7z0 DA Xy MUK, D72 D W
TR E o7z,
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7 ER
71 FREDER

BT F il E
Py 2B URD» 7256, phT0HFm ik

T =2.23£0.01(us)
EARFERTHEE S Nz, FERMEIE. ENLRXER - Pk 24 4F - 55 85 it - FRMER K D
7 = 2.19703 £ 0.00002(118)

THY., Py 2ZR LD G6, BiE L JIEMEDEIZIK 1.5 % &k o7z,

Py 2F B UTGE. pRFOFMm 713
7= 2.11+ 0.01(us)

EARFERRTHE X Nz,
U735 T, Py &R U 2R, BHERAE & JEME D 213K 4.0 % & 725 7z,

P £ ZBUTCFIT 2f7o=8HIE, Nv 227790 NORLEETE-0THE, D72 TDC DA
7Y MEE 2000 £ TTIEXARL, 7000 FTIZUCHIERERZX 54 2R U7z,

54 TDC £l Ps #F &S €T 7000 £ TTHIEL 72X

54 mobhb iz, TDCOAH Y Y MK 6000 AETARY MEMIFIF0 2 RD, Th&b, Ny o
7779V ROMBIEIERT 2HBENRL, P bBETIBEN RNV LA bhroTz, KoT, P 2#FE LR
Mo ED T DFERIZDOVWTDOAEZ Z B,

BEFE & PEMED A 1.5 %2> Bl E LTHER S5 NDDIE, TDC DA (29) % FIT /230D
PO Y HThd, RS, WO HIZk>T P, OENPELENRSTHL, Dy MDY 0 [T
TIRHAZFVHR (29) LIFERD, TOBHE FIT IE 28D SR LENDH 5,
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RIZZ DRRIZDOWTHE R B,

465

460 %
455 ) %
: 1
pz 450 T
445 i % %
t

440

435

T T T T T T T T 1
0 50 100 150 200 250 300 350 400 450

ERAN S LOMIEME

55 TDC 745z FIT ¥ 2BROHPHIZ L 5 P, DZAL

55 KO A NS ADBBMEIZE 5T P, DIENPZILLTWB Z B0z, DT AT S LD
WALEZ E 22T 02 RET D HIEE2S5BEZDHIRNETH D,
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72 BFIXNFRARINSLDHEDER

EEAER LD, BFT RN F—0AOMRME L HIEHERIIZEVDEASNTZ, TIT, ZOBEVLEAS X7
BERELTHITONE 2D00BIZONWTEZR S,

721 HORBEDOMROMKET

AA VYV FU—R—NEBLPEBL, FELUTHEZY Y FL—a VA S 7215 S2 OB FIEE
W ETOHEMPEWE, ROREOMENRN LML DH S, S1 & S2 THIEINLZ T A NF—FEFL
{72 TTHS, LU, KOBELHD &, FMFENS ST £7/213 52 FTOHMIZEN DD L &, JIEX
NBEIFIVF—IZHEDPHTLBLEILND, D=, S1 & S2 THlEEI Nz, EFOZXILF—DHEE
BUZ XD, HDOWEOMBEOEEZIDOWTIHAL, HEHKRE2M 56 IZRT,
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1500
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=500 0 500 1000 1500 2000

56 S1(e) & S2(e) THIEE M T- DI 3 L¥— DM

ZIZT, KOBHEDMRYH Z56 I PRI NSMHEMZM 57 1TRT,

Si(e)

BN~ G (3)0av

ADC(e) ™7 MK S2(e)

B 57 HDBPEDOMEDN D DLEIZTFRINDHEHEN

HDWEDMEND B &, K57 DFRDIEFIICL AT 5, K56 & 57 2 BT 2 & JIEEROSMHIX
B 57 DAFRDFEIHIZIZZ L DAL TVWRVWE S IZRA D, TDRD, KOBEOHMBIINIWEEZSNS,
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722 HIEIRST OMRDOIRET

VUFUL—R—NEEDIBEBTOIRNF =S EN GG, FIEBHICE > TZRALF—D—% 4 fre
LT 2, 20y MESROMTIETUES LHIELZZ AN F—EE L LB o Tz R )L
F—L0ELS B2, 2T, YVFUL—R—NEEIZBTDPHBBGAICE > Ty MEBRBLZXLF—D—H
EERINBIZONVWTEZ D, TNE2FHRLEHIZE5EIE Geantd 2T p MFDVFETIEOY I 2L —
vavEiTol,

1. Geant4
Geantd 13, M T2 YEOHEMEHADY I 2L —Yarz2i75 707540 TH5, 1994 412 CERN
EHARZEVEBE M IBERICEE L, 1998 FIZRM LTz, C++ A 7Y =7 MEAEIN T, KK T 0
75 LB NTHIMEST 2 Z LIl Uk, Rlie UTid, BA2HARilR 28N, B LG
BMARAADBEG T, V—ADAAINT VWD L IATHD, LHC, BT RIF—DIEh, B FHREHE,
FHAT—Y 3 v, KRG EOFHGIE, TR HA N ERL EAQISHIZHWs T
%, Geantd OREEDORE L £ 717 F LIRS,

2. ¥Iab—va vk
Geantd ZH W SEOY I ab—Yavid phFEY Y FL—X—IZAH U, e vy v ITHEET
LHRR{LTD, £9. AWT L p RMFOHEET XL F — 2RISR T HIETHRET 5, 6.2.4 L FEBKIC
ADC(p) IZBWVWT, pRFHAL Yy v F L —R—&BOHIF 72D S1(p) & S2(p) DRIO 5T %
R
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X 58 & 0. ADC(pu) DAY v MEA, 1100 fHEIZ DO =2 D5 Z e hbhd, ZI T, FET
MUESIZ, p PR Yy FU—R—2BEICHEBL 2L EDT3)LF —HLITH 53MeV T
H%, IoT, M8 DY —2DRETHBDH7 Y M 1100 fHED T R IV F =23 53MeV TH 2 Z &
Mbhhoiz,
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) 1600000
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60O - RMS 555.0

300

200

o_. 1 L 1 P— | —— | L.Lj

Q 300 1000 1500 2000 2500 3000 3500 4000
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59 OR/AHDOE—27H31100 MEIZH D, FOHFRTD T RILF—DMEHH 50MeV TH % L[ 58 H»
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$h. pHTOHFME p MFDBETIREL 2 BOBTO T 3L F — L ORBEEEREE 60 1073,

1D 100
—ENTRIES .. 25514

// B = aTg 1.00
— e 0.0Q...- 0.751E+D& 292.
’ e [600 0.00-. 0.00

3 NP N

B 60 pkMFRBTICABULTAN Y Y Y FL—R—I28E 578 ED S1(u) & S2 (u) DFD ADC
DA kLT D F A DR R

M60 £ 0. pKiTOHMYE 1k TAETHE L BOETO T 3L — & OHBEEGRIEA S L,
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3. YIalb—va UHER
BT XL F — 50MeV O p i 7% 10 TE—LAH U2 EOBETOT XV X—HEDOAEE 2K 61 T
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L=y a VTR yMPBEINDEDT, 2Oy Wb E-7EEZLZDONEYTHS, Lizh>T, il
B O R EELTVWEEEZSND,
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4. ¥Ialb—va UiEROER
62 &X 51 2T 2 —HLTWBEEbLNE, £72, K61 &Y, Geantd ¥ I a2l —> a3 T
DBEFDIFIVF—ART NTLDE =238 30MeV L bnd, K52 &0, SEOEKRTHEL -
BFDIFIVF—ART T LDE =2 13K 30MeV 2D T, ¥YIalb—raryofis—HT5Ierb
Motz, LU, EA NI LDMN KT RLF—E, @TRLF—I) ORI IE—HL TV
W, ZTD1H—HUBRVEEE2FEZ 5, BITANTF—HMORBBVICHREZEZLSLTVWELEEZION
2024y I HFOMBTH D, IaA=y I7HEFLIZADEMEZD o7z p~ PR FRICHE X

NRETH S, Do, BHMTO p~ L3RRI BVET L, TOMREZREL THNS
ZI7hX 64 ThH D,

events x 10 4;']\flc\l

60

E. [MeV]

M64 BFIAINF—ARIZIIA (I2aA4=v o7 FLADRREZEE) &1

X 64 DETANF—IICT—ADBAROND, TOd, IaA=y I7REFOHRITLD, HELZE
FOIANVF—ART N T LOETRINF—IRIIT I HBANDIEEZ NS, Tz, HEFGE
CEEBTHPARFUZHGEOMBIZOVWTEZZIMBENDH S, (KT ANF—HIZDOVWTITEZEZEDN
+aTiEinl, SHOFETH B, £D7=HIZIE, Discriminator D U EWEIZE Dy hEInTWb
FVAZDNWTHEEZERARITINE R SRV EBbN b,
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81 EROFELH
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N5, BT ANF—EORARLSE ERDIZOWTIISHOBETH S,

8.2 HiEF
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8% A ele.c (CAMAC 5D F—HUNEE)

/**%x%xx ele.c **xxx*%x created 2012/Feb./lthxxxkkkkkkkkkkkkkkk *kkkkk
* Original version was written by S.0no 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
* 2013/11/27 :update for stopped muon spectrum reading.
K ok ok ok ok ok ok ok ok o ok ok o ok ok ok ok ok o ok ok o ok ok ok ok ok ok ok sk o oK ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok sk sk ok ok sk ok ok /
/****x original title comment ****x
K ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok K ok ok K ok ok K ok ok ok 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/errmno.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,data2l,data22,data23,data24,data31,data32,data33;
int datal,data2,data3,datad4,datab,data6,data7,data8 ,data9,datal0,datall,datal2;
int cadcqnl,cadcqgn2,ctdcqn,cfadcn;
int chl,ch2,ch3,ch4,ch5,ch6,ch7,ch8,ch9,chl10,chll,chl12;
int Nrec;
int lamsrc;

int lamch;
char fname [36];

int qq;
int head;

// const int Nmax=500;

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

cfadcn=5; /* FADC module addless */

ch1=0;

ch2=1;

ch3=2;

ch4=3;

chb=4;

ch6=5;

ch7=6;

ch8=7;

ch9=8;

ch10=9;

ch11=10;

ch12=11;

* Ask the file name to save the taken data.
* Also open the data file.
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printf ("File name to save data?\n");
scanf ("%s",fname);

/* fp=fopen("../data2012/data0301-4.dat", "w"); */
fp=fopen(fname, "w");

/*=====
* How many events do you take?
x====%/
printf ("Number of events?\n");
scanf ("%d" ,&n_ev);
fprintf (fp,"%d\n",n_ev);
/* n_ev=500000; */
[/ *=====

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

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

* Initialize CAMAC.

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

lamsrc=cadcqnl;
//lamsrc=cadcqn2;
lamch=chil;

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

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

CAMAC (NAF (cadcqn2,chl,26) ,&datal ,&q,&x); /* F=26 is enable. */
CAMAC (NAF (ctdcqn,chl,26) ,&datal ,&q,&x); /* F=26 is enable. */
CAMAC (NAF (cadcqn2,chl,9) ,&datal ,&q,&x); /* clear LAM. */

CAMAC (NAF (ctdcqn,chl1,9) ,&datal ,&q,&x); /* clear LAM x/

CAMAC (NAF (lamsrc,lamch,26) ,&datal ,&q,&x);
CAMAC (NAF (cadcqn2,chl,26) ,&datal ,&q,&x); /* F=26 is enable. */
CAMAC (NAF (ctdcqn,chl,26) ,&datal ,&q,&x); /* F=26 is enable. */

/#=====
* send message to the user.
k=====x/
printf ("CAMAC initilize dome.\n");
printf ("Number of event = %d\n",n_ev);
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i_ev = 1;
while( i_ev <= n_ev )

{

CAMAC (NAF (cadcqnl ,ch1,9) ,&datal ,&q,&x); /* F=9 LAM clear. */
CAMAC (NAF (cadcqn2,ch1,9) ,&datal ,&q,&x); /* F=9 LAM clear. */
CAMAC (NAF (ctdcqn,ch1,9) ,&datal ,&q,&x); /* F=9 LAM clear. x*/

do {
CAMAC (NAF (lamsrc,lamch,8) ,&datal ,&q,&x); /* F=8 is test LAM.x/
} while ( q==0);

* If no event comes yet, q is set to be O,
* otherwise, the digitized event is there!

k- ———— */

E——
* Read the digitized data from the register.
k————%/

CAMAC (NAF (cadcqnl ,chl,2) ,&data21 ,&qq,&x);
CAMAC (NAF (cadcqnl ,ch2,2) ,&data22,&qq,&x);
CAMAC (NAF (cadcqnl ,ch3,2) ,&data23 ,&qq,&x);
CAMAC (NAF (cadcqnl ,ch4,2) ,&data24 ,&qq,&x);
CAMAC (NAF (cadcqn2,chl,2) ,&datal ,&qq,&x);
CAMAC (NAF (cadcqn2,ch2,2) ,&data2 ,&qq,&x) ;
CAMAC (NAF (cadcqn2,ch3,2) ,&data3 ,&qq,&x);
CAMAC (NAF (cadcqn2,ch4,2) ,&data4 ,&qq,&x);
CAMAC (NAF (cadcqn2,chb5,2) ,&datab ,&qq ,&x) ;
CAMAC (NAF (cadcqn2,ch6,2) ,&data6 ,&qq,&x);
CAMAC (NAF (cadcqn2,ch7,2) ,&data7 ,&qq,&x);
CAMAC (NAF (cadcqn2,ch8,2) ,&data8 ,&qq ,&x) ;
CAMAC (NAF (cadcqn2,ch9,2) ,&data9 ,&qq,&x);
CAMAC (NAF (cadcqn2,ch10,2) ,&datal0 ,&qq ,&x);
CAMAC (NAF (cadcqn2,ch11,2) ,&datall ,&qq,&x);
// CAMAC (NAF (cadcqn2,ch12,0) ,&datal2 ,&qq,&x);
//

//2014/11/18:

// Use new adc at slot 5, channel 0, since we can not read the adc
// at channel 11.

CAMAC (NAF (4,0,2) ,&datal2 ,&qq,&x) ;

CAMAC (NAF (ctdcqn,chl,2) ,&data31,&qq,&x);
CAMAC (NAF (ctdcqn,ch2,2) ,&data32 ,&qq,&x);
CAMAC (NAF (ctdcqn,ch3,2) ,&data33,&qq,&x);

* Update the event counter(i_ev), and send mesage for
* every 50 events or there are data for big electron signal.

*————— */

if( i_ev’%500 == 1 || datal>50 )

// if (i_ev%2==1)

// if( i_ev%500 == 1 || datal>50 )

{
printf ("Event= %d\n",i_ev);
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printf ("data21l=
printf ("data22=
printf ("data23=
printf ("data24=
printf ("datal=
printf ("data2=
printf ("data3=
printf ("data4=
printf ("datab=
printf ("dataé=
printf ("data7=
printf ("data8=
printf ("data9=
printf ("datal0
printf ("datall
printf ("datal2
printf ("data31
printf ("data32
printf ("data33=

head=-1;
Nrec=0;

* The read data

if ( datal<10 )
{

fprintf (fp," %d4d",
fprintf (fp," %4",
fprintf (fp," %d",
fprintf (fp," %d4d",
fprintf (fp," %4",
fprintf (fp," %d",
fprintf (fp," %d4d",
fprintf (fp," %4",
fprintf (fp," %d",
fprintf (fp," %d4d",
fprintf (fp," %4",
fprintf (fp," %d",
fprintf (fp," %4",
fprintf (fp," %4",
fprintf (fp," %d",
fprintf (fp," %4",
fprintf (fp," %4",
fprintf (fp," %d",
fprintf (fp," %4",
fprintf (fp," %4",

fprintf (fp,"

* X X ¥

fuc=9 ;
FADC
fuc=9 ;

%d\n",data21);
%d\n",data22);
%d\n",data23);
%d\n",data24);
%d\n",datal);
%d\n",data2);
%d\n",data3);
%d\n" ,data4d);
%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);

is written into the file.

head);
i_ev);
data21);
data22);
data23);
data24);
datal);
data2);
data3);
data4d);
datab);
data6);
data7);
data8);
data9);
datal0);
datall);
datal?2);
data3l);
data32);

%d\n",data33);

address clear

Clear LAM to wait for the next event.

LAM clear for usual module
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* =10 ; LAM clear

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 */

CAMAC (NAF (lamsrc,lamch ,24) ,&datal ,&q,&x); /* F=24 is desable lam.x*/
CAMAC (NAF (cadcqnl ,chl,24) ,&datal ,&q,&x); /* F=26 is enable. */
CAMAC (NAF (cadcqn2,chl,24) ,&datal ,&q,&x); /* F=26 is enable. */
CAMAC (NAF (ctdcqn,chl,24) ,&datal ,&q,&x); /* F=26 is enable. */

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

return O;
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{$4% B mu-e.kumac (paw IC& B E R M T' 5 LAERK)

macro mu-e file=datal211-2.dat max=500000. min=0. fit=yes
mess file name =[file] max=[max] min=[min] fit=[fit]
xxfortran/file 66 [filel.ps

**meta 66 -111

*xhi/del *

opt utit

i

* data file

.

*fortran/file 1 ./data/[file].txt

fortran/file 1 /home/ug2013/data2014/[filel
*fortran/file 1 [file]

call readmue.f (10)

close 1

opt zfll

opt soft

set *

igset txfp -130
*set xsiz 18
*set ysiz 10
set asiz 0.4
zone 1 1

opt nbox
nt/list

set dmod 1

opt stat

*hi/pl 10

*hi/pl 10(0:40)

*set btyp 3

*set htyp 244

*opt fit

*if ([fit].EQ.’yes’) then
*hi/fit 10 g

*endif

*title ’test ’

*atitle ’ADC count’ ’Number of events / bin’
*pic/print ./eps/[file].eps

**close 66

*mess ./eps/[filel].eps is created
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{448% C readmue.f (ER NS LDERIEM)

subroutine readmue (id)
PARAMETER (NWPAWC=2000000)
COMMON /PAWC/ H(NWPAWC)
CHARACTER#*8 CHTAGS (21)
CHARACTER*8 HEADER (21)

C DATA CHTAGS /’IEV ’,’T1Q  ’,’CSIQ »,1T2Q ’,
c + 1 T3Q >, °CSIV ’,’TDA ’,’TDT2’/
DATA CHTAGS/’IEV’,’Sim ’,’S2m ’,’Tim ’,’T2m °,
+ ’Sle ’,’S2e ’,’Tle ’,’T2e °,
+ 0vL 0,0V o,
+ V3 0,0v4 0 ,0V5 0 ,0V6 0 ,0NT 0,
+ °y8 ’,’Ts1 ’,’TS2 ’,’TS12’,’S12e’/

Integer nvhit
DIMENSION idat (19)
DIMENSION data(20)

C CALL hlimit (NWPAWC)
call hbookn(id,’muon data ’,21, ’//MUON’,1000,CHTAGS)

C read(1,*) ( HEADER(I),I=1,1)
C read(1,*) ( HEADER(I),I=1,9)
C print *,’ head(1-4)=’,HEADER (1) ,HEADER(2) ,HEADER(3) ,HEADER (4)
c print *,’ head(5-7)=’,HEADER (5) , HEADER (6) , HEADER (7)
[ print *,’ head(8-9)=’,HEADER (8) ,HEADER (9)
num=200000000
ii=0
ne=0
read(1,*, end=100 ) itot
print *, ’itot=’,itot
do 10 i=1, num
C__
C data text line should be les than 140....
C__
ii=ii+1
read(1,*, end=100 ) iflag, iev, (idat(k),k=1,19)
C
C idump= i- (i/1000)*1000
C if (idump.eq.1) then
[¢ print *,’ iev=’,i, ’S1_adc(mu)=’,idat(1),’ Si_adc(e)=’,idat (5)
C endif

data(l)=iev
data(2)=idat (1) -117
data (3)=idat (2)-110
c data(3)=idat (1) -117+idat (2)-110
data (4)=idat (3)-101
data (5)=idat (4) -96
data(6)=idat (5) -56
data (7)=idat (6) -62
data (8)=idat (7) -55
data (9)=idat (8) -58
data (10)=idat (9) -66
data(11)=idat (10) -62
data (12)=idat (11) -62
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data (13)=idat (12)-63
data(14)=idat (13)-64
data (15)=idat (14) -65
data(16)=idat (15)-71
data(17)=idat (16)-77
if (idat (17).ge .2001.and.idat (17).1le.4347) then
idat (17)=0
endif
if (idat (17).ge .4096) then
data(18)=idat (17) -2346
else
data(18)=idat (17)
endif
if (idat (18).ge.4096) then
data(19)=idat (18) -2346
else
data (19)=idat (18)
endif
if (idat (19).ge .2001.and.idat (19).1le.4347) then
idat (19)=0
endif
if (idat (19).ge .4096) then
data (20)=idat (19) -2346
else
data (20)=idat (19)
c endif
data(21)=idat (5)+idat (6) -187

o o o o o o 0 o o0 o0

o 0 o o o0 o o0

Selection
1) skip if there is a hit at T2.
2) skip there is no hit of S1 at the electron timing.

Qoo

c if (data(4)>1875) goto 10
if (data(6)<10) goto 10
if (data(10)<50) goto 10
if (data(11)<50) goto 10
if (data(12)<50) goto 10
if (data(13)<50) goto 10
if (data(14)<50) goto 10
if (data(15)<50) goto 10
if (data(16)<50) goto 10
if (data(8)<100) goto 10
if (data(9)<100) goto 10
nvhit=0
do 1 j=8, 9
if (data(j) < 100) then
nvhit=nvhit+1
endif
1 continue

do 2 k=10, 17
if (data(k) < 50) then
nvhit=nvhit+1

endif

O o0 0 o0 0 00 0 0 0 0 0 00 0 0 0 00 00

2 continue

c if (nvhit < 10) goto 10
ne=ne+1
idump= ne- (ne/50)*50
if (idump.eq.1) then
print *,’electron signal: iev=’,i, ’ S1_adc(mu)=’,idat (1),
+ > S1_adc(e)=’,idat(5), ’ nvhit=’,nvhit ,’ ne=’,ne
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endif

C__
C Selection
C skip if there is a hit of veto counter.
C__
C if (nvhit.ge.1) go to 10
C
C-- select only events which have at least one hit for veto counter
C
¢ if (nvhit.eq.0) go to 10
call hfn(id,data)
c fadc data read

10 continue

100 continue
print *,’ ne=’,ne
close (1)
end
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GeantdD ERPEFEEBO a2 N

SteppingAction.cc
aTrack->GetTrackID() Track ID
aTrack->GetParentID( Parent ID
aTrack->GetDefinition()->GetParticleName() Particle
aStep->GetTotalEnergyDeposit() dEStep
aTrack->GetKineticEnergy() KineE
aStep->GetStepLength() StepLeng
aTrack->GetCurrentStepNumber() Step

T OMOYEEE I SteppingVerbose cal IF I N T BO TLBIIG U TFIF-TL %,
¥E : fStep—aStep. fTrack—aTrackild 5,

BFOIRLF-IAFREL X T LI LEVER

EventAction.cc T 7 A L EETL. 77 A ILERML.

SteppingAction.ce T Particle = e ®F&, Eladdicde¥ AT 5.
EventAction hh TEdepEl [Z1 StepZ L DdeF B L Tv 4 .

A= N ORTFOTRNLE—BRDOE (= EdepED) # 77 4 NiIIH X Ade,
EventAction.cc T7 7 7L EAL 3.

EventAction.ce

A
#include <fstream>
std--ofstream ofs.
BRI
ofs.open( “edep.dat” , std:-ios:out); edep.datl 35 77 A L EFY,
T AIERL,
#ho
ofs.close(); 77 A NERT S,
N—TDH
EdepEl=0.; MEREF 0T B,
ofs << EdepEl <<* “<<G4endl: EdepElD{E#¥* edep.dat
Ty AT EERT.
SteppingAction.ce
G4double edep = aStep->GetTotalEnergyDeposit(); edepDFF®
if (aTrack->GetDefinition()->GetParticleName()="¢-“)  Particle =e-%
FEHicT 5.
eventaction->Eladd(edep); EladdiZedap® £ A
i T OFFEIE PhysicsList.ee [H HD T,
£iFOARTI PhysicsList.cc # &8 7 5,
EventAction.hh
public;
void Eladd(G4double de) {EdepEl +=de;}; EdepElilde® B L Tw <,
private;
G4doble EdepEL
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{38% E  exampleN03.cc

/7
//
//
/7
/7
/7
//
/7
/7
//
/7
/7
//
/7
//
/7
//
/7
/7
//
/7
/7
/7
//
/7
/7
//
/7
/7
//

/...
/...

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

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

*
*
*
*
*
*
*
*
*
*
* work make any representation or warranty, express or implied,
*
*
*
*
*
*
*
*
*
* acceptance of all terms of the Geant4 Software license.

*

*
*
*
*
*
*
*
*
*
*
*
regarding this software system or assume any liability for its *
*
*
*
*
*
*
*
*
*
*

% %k %k ok >k ok %k ok ok ok %k >k 3k ok %k >k K 5k %k %k 5k 3k k %k k %k %k >k k 3k %k 5k 5k %k %k k 5k %k %k 5k %k %k % > %k %k % >k %k %k % >k %k %k % >k %k % % % %k % % % k *x

$Id: exampleNO3.cc,v 1.36 2008/11/24 13:54:38 lgarnier Exp $
GEANT4 tag $Name: geant4-09-02 §$

.00000000000........ 00000000000 ........ 00000000000 ........ 00000000000
. 00000000000 ........ 00000000000 ........ 00000000000 ........ 00000000000

#include "G4RunManager.hh"
#include "G4UImanager.hh"

#include "Randomize.hh"

#include "ExNO3DetectorComnstruction.hh"
#include "ExNO3PhysicsList.hh"

#include "ExNO3PrimaryGeneratorAction.hh"
#include "ExNO3RunAction.hh"

#include "ExNO3EventAction.hh"

#include "ExNO3SteppingAction.hh"
#include "ExNO3SteppingVerbose.hh"

#ifdef G4VIS_USE
#include "G4VisExecutive.hh"
#endif

#if defined (G4UI_USE_TCSH)
#include "G4UIterminal.hh"
#include "G4UItcsh.hh"

#elif defined (G4UI_USE_XM)
#include "G4UIXm.hh"

#elif defined (G4UI_USE_WIN32)
#include "G4UIWin32.hh"

#elif defined (G4UI_USE_QT)
#include "G4UIQt.hh"

#include "G4Qt.hh"
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#else
#include "G4UIterminal.hh"
#endif

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

int main(int argc,charx** argv)
{
// Choose the Random engine
//
CLHEP::HepRandom::setTheEngine (new CLHEP::RanecuEngine);

// User Verbose output class
//
G4VSteppingVerbose::SetInstance (new ExNO3SteppingVerbose);

// Construct the default run manager
//

G4RunManager * runManager = new G4RunManager;

// Set mandatory initialization classes

1/

ExNO3DetectorConstruction* detector = new ExNO3DetectorConstruction;
runManager->SetUserInitialization(detector);

1/

G4VUserPhysicsList* physics = new ExNO3PhysicsList;
runManager->SetUserInitialization(physics);

// Set user action classes
//
G4VUserPrimaryGeneratorAction* gen_action =
new ExNO3PrimaryGeneratorAction(detector);

runManager ->SetUserAction(gen_action);
//
ExNO3RunAction* run_action = new ExNO3RunAction;
runManager ->SetUserAction(run_action);
//
ExNO3EventAction* event_action = new ExNO3EventAction(run_action);
runManager ->SetUserAction(event_action);
//
G4UserSteppingAction* stepping_action =

new ExNO3SteppingAction(detector, event_action);

runManager ->SetUserAction(stepping_action);

// Initialize G4 kernel
//

runManager->Initialize ();

#ifdef G4VIS_USE
// Initialize visualization
//
G4VisManager* visManager = new G4VisExecutive;
visManager->Initialize ();
#endif

// Get the pointer to the User Interface manager
//
G4UImanager* UI = G4UImanager::GetUIpointer ();

if (argc!=1) // batch mode
{
G4String command = "/control/execute ";
G4String fileName = argv[1];
UI->ApplyCommand (command+fileName) ;
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else // interactive mode : define visualization UI terminal
{
G4Ulsession* session = 0;
#if defined (G4UI_USE_TCSH)
session = new G4UIterminal (new G4UItcsh);
#elif defined (G4UI_USE_XM)
session = new G4UIXm(argc,argv);

UI->ApplyCommand ("/control/execute visTutor/gui.mac");
#elif defined (G4UI_USE_WIN32)

session = new G4UIWin32();

UI->ApplyCommand ("/control/execute visTutor/gui.mac");
#elif defined (G4UI_USE_QT)

session = new G4UIQt (argc,argv);

UI->ApplyCommand ("/control/execute visTutor/gui.mac");
#else

session = new G4UIterminal ();
#endif

#ifdef G4VIS_USE

UI->ApplyCommand ("/control/execute vis.pmac");
#endif

session->SessionStart ();

delete session;

// Job termination
// Free the store: user actions, physics_list and detector_description are
// owned and deleted by the run manager, so they should not
// be deleted in the main() program !

#ifdef G4VIS_USE
delete visManager;

#endif
delete runManager;

return O;

//....00000000000........ 00000000000 ........ 00000000000 ........ 00000000000 ......
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ft$% F  EventAction.hh

//

[/ koK ok ok ok sk ok ok ok ok ok ok ok ok ok K ok ok o ok ok o ok ok o 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 ok ok ok ok
// * License and Disclaimer *
// * *
// * The Geant4 software 1is copyright of the Copyright Holders of =
// * the Geant4 Collaboration. It is provided under 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 o ok sk o ok sk o ok sk ok ok sk o ok ok ok ok ok ok ok sk ok ok sk ok ok ok sk ok sk ok ok sk ok ok ok sk ok sk ok ok sk ok ok ok ok ok sk ok ok ok ok ok ok ok
/7

/7

// $Id: ExNO3EventAction.hh,v 1.12 2007/07/02 13:22:08 vnivanch Exp $
// GEANT4 tag $Name: geant4-09-02 $

/7

//

//....00000000000........ 00000000000 ........ 00000000000 ........ 00000000000......
//....00000000000........ 00000000000 ........ 00000000000 ........ 00000000000......
#ifndef ExNO3EventAction_h

#define ExNO3EventAction_h 1

#include "G4UserEventAction.hh"

#include "globals.hh"

class ExNO3RunAction;

class ExNO3EventActionMessenger;

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

class ExNO3EventAction

{

public:
ExNO3EventAction (ExNO3RunAction*) ;

“ExNO3EventAction ();

public G4UserEventAction

virtual
void BeginOfEventAction(const G4Eventx);
void EndOfEventAction(const G4Event*);
void AddAbs (G4double de,
AddGap (G4double de,

G4double dl) {EnergyAbs += de;
G4double dl) {EnergyGap += de;

TrackLAbs += dl;};

void TrackLGap += dl;};

void SetPrintModulo (G4int val) {printModulo = val;};

Eladd (G4double de){ EdepEl += de;};
Muadd (G4double de){ EdepMu += de;};

void

void
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void Kineadd (G4double Kinel){KinetE += Kinel;};
private:
G4double EdepEl;
G4double EdepMu;
G4double KinetE;

ExNO3RunAction* runAct;

G4double EnergyAbs, EnergyGap;
G4double TrackLAbs, TrackLGap;

G4int printModulo;
ExNO3EventActionMessenger* eventMessenger;

//energy deposit of electron and muon.

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

#endif
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ft$% G EvevtAction.cc

/7
//
//
/7
/7
/7
//
/7
/7
//
/7
/7
//
/7
//
/7
//
/7
/7
//
/7
/7
/7
//
/7
/7
//
/7
/7
//

/...
/7. ..

>k >k >k >k 3k k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k %k %k %k %k %k >k >k >k >k 3k 3k 3k 3k 3k 3k 3k 3k > % >* % %k %k >k > > >k >k >k 3k 3k 3k 3k >k >k > % % % % %k %k %k %k %k %k >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 1in resulting scientific publications, and indicate your
acceptance of all terms of the Geant4 Software license.

% %k %k ok >k ok %k ok ok ok %k >k 3k ok %k >k K 5k %k %k 5k 3k k %k k %k %k >k k 3k %k 5k 5k %k %k k 5k %k %k 5k %k %k % > %k %k % >k %k %k % >k %k %k % >k %k % % % %k % % % k *x

$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);

ofs.open("edep2.dat", std::ios::out);
if (! ofs.good ()){
G4cout <<" EventAction; error opening edep.dat. ofs.good="<<ofs.good()<<G4endl;
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*
*
*
*
*
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*
*
*
*
*
*
*
*
*
*
*
*

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

ExNO3EventAction:: ExNO3EventAction ()

{
ofs.close();
G4cout <<" EventAction: edep.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.;
}

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

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

void ExNO3EventAction::EndOfEventAction(const G4Event* evt)

{
//accumulates statistic
//
runAct->fillPerEvent (EnergyAbs, EnergyGap, TrackLAbs, TrackLGap);
//print per event (modulo n)
//
G4int evtNb = evt->GetEventID();
if (evtNb)printModulo == 0) {
G4cout << "---> End of event: " << evtNb << G4endl;
G4cout
<< " Absorber: total energy: " << std::setw(7)
<< G4BestUnit (EnergyAbs ,"Energy")
<< " total track length: " << std::setw(7)
<< G4BestUnit (TrackLAbs,"Length")
<< Gé4endl
<< " 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<<" "
<<KinetE<<" "<<G4endl;
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G4cout <<" EdepEl, EdepMu, KineE="<< EdepEl<<", "<<EdepMu<<", "
<<KinetE<<G4endl;

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

74



{38k H SteppingAction.cc

//

[/ koK ok ok ok sk ok ok ok ok ok ok ok ok ok K ok ok o ok ok o ok ok o 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 ok ok ok ok
// 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 list of copyright holders.

//

/7
/7

*
*
*
*
*
*
*
*
* Neither the authors of this software system, nor their employing
*
// * work make any representation or warranty, express or implied,
*
*
*
*
*
*
*
*
*
*
*

institutes ,nor the agencies providing financial support for this

/7

*
*
*
*
*
*
*
*
*
*
*

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.

[/ sk ok sk ok sk ok sk ok sk ok sk ok sk ok ok ok ok ok ok ok sk ok sk ok ok ok o ok s ok sk ok o ok o ok o ok o ok o ok o ok o ok o ok o ok o ok o ok ok ok o ok K ok K ok o ok K oK
/7

/7

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

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

//#include
#include "ExNO3SteppingAction.hh"

#include "ExNO3DetectorConstruction.hh"
#include "ExNO3EventAction.hh"

#include "G4Step.hh"
#include <fstream>
//extern
//std::ofstream ofs;

////#include "G4RunManager.hh"
//....00000000000........ 00000000000 ... ..... 00000000000 ........ 00000000000

ExNO3SteppingAction::ExNO3SteppingAction (ExNO3DetectorConstruction* det,
ExNO3EventAction* evt)

:detector (det), eventaction(evt)

{

// ofs.open("edep.dat", std::ios::out);

// if (! ofs.good ()){

// G4cout <<" SteppingAction; error opening edep.dat. ofs.good="<<ofs.good()<<G4endl;
/7 }

}

//....00000000000........ 00000000000........ 00000000000........ 00000000000......
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ExNO3SteppingAction:: ExNO3SteppingAction ()

{

// ofs.close();

// G4cout <<" 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;
G4Track * aTrack=aStep->GetTrack();
G4VPhysicalVolume* volume
= aStep->GetPreStepPoint () ->GetTouchableHandle () ->GetVolume ();
// collect energy and track length step by step
G4double edep = aStep->GetTotalEnergyDeposit();
G4double Kine = aTrack->GetKineticEnergy ()+ edep;
G4double stepl = 0.;

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

G4cout <<" SteppingAction TrkID = "<<std::setw(6)<< aTrack->GetTrackID()

<<" Parents ID ="<<std::setw(6)<< aTrack->GetParentID ()

<< name ="<<std::setw(6)<< aTrack->GetDefinition()->GetParticleName ();
G4dcout <<" edep ="<<std::setw(6)<< edep

<<" stepl="<<std::setw(6)<< stepl
<<" kine ="<<std::setw(6)<<Kine
<< G4endl;

// ofs<<edep<<G4endl;

// eventaction->EdepEl += edep;

// eventaction->EdepMu += edep;

if (aTrack->GetDefinition()->GetParticleName ()
=="g-")

eventaction->Eladd (edep);
if (aTrack->GetDefinition()->GetParticleName ()=="mu-")
eventaction->Muadd (edep);
if (aTrack->GetDefinition()->GetParticleName ()
=="e-" && aTrack->GetParentID()==
%% aTrack->GetCurrentStepNumber ()==1){
eventaction->Kineadd (Kine);
G4cout <<"Kineadd is called"<<G4endl;

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

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

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