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Research on Environment Monitoring of Radiation Emergency ‘
Yoshifumi ITO". Kyo KUME', Nobuo OTANI

Abstract

In a case of a nuclear accident at nuclear facilities, strong radiation such as g-rays and
neutrons might radiate at a burst in the initial stage. For the establishment of dose estimation
system for such accidents, the experiments were done using the He" beam accelerated by
Tandem in the W-MAST. The following results were obtained:

1) Neutron measurements using a rem counter yielded that dose equivalent was about 9.4
mSv/h at a position 100cm from the Be target when the beam current of 15MeV He®" was
0.8uA. neutron measurement by means of Au and In foil activation method and by use
of TLD element revealed that dose equivalents were to be 16-27 uSv/h for thermal
neutron, and 30-41 uSv/h for sub-fast neutron (20keV). Therefore, it was concluded that
neutron field was mainly composed by fast neutron.

2) Linearity of the rem-counter out put vs neutron flux was valid under the condition that the
count rate of the rem-counter was less than 10 keps.

3) Computer simulation using NRESP code indicated that upper limit of the count rate might
be 3 keps.

In an accident occurring in nuclear facility, radiation monitoring using an unmanned
helicopter might be great helpful technique. We developed the dust sampler system and
demonstrated its performance using an unmanned belicopter.

Sources of variation in environmental radiation measurements near nuclear power plants can be
classified into two main sources; artificial one and natural one. It was shown that one can distinguish
these two sources in the existing monitoring systems and also that one can know the natural source of the
variation quantitatively with continuum measurements.

Cosmic rays are known to be one of the biggest factors in the monitoring variation. Ion chambers are
quite sensitive to detect charged cosmic rays, while the response to these particles are out of the energy
range at measurements in Nal (T1) scintillation detectors. In the meantime, the detector sensitivity does .
not change between these two types of detectors af measurements of the cosmic neutrons. As a conclusion,
dose rate monitored by ion chambers are shown to grow up following to the increase of the flux of the

charged cosmic rays.

This work was performed by The Wakasa-wan Energy Research Center under contact with J apan Nuclear Cycle
Development Institute.
* The Wakasa-wan Energy Research Center
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ARG, NUDTAE-—LRHFFOE—LABRIZ. F—F v P TRICREENTVS
faraday cup TEEIL72, PHETFOHEICIE. LAID F—hEETFRE. Au Bk
U In EIC L D5, TLD it K 2ESBEFHZHWe. FERTIZ, RERD
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AR YD ARAOBE RN F - T ARSI I BHEFERTIZ, BITD 2
DORGBEETH S,

RiE1) ‘Het Beo!n+2C" 221

B2 -1 OIRNF—FAT T T LERT K 11" OTF)VF— LIV
XS L T, NEGREOHETRERINS, RIEDQHZ

FEEIRER B = 0. 00 MeV @ = 571 MeV
BifiREE B, = 4. 44 MeV Q= 126 MeV
kIR B, = 7. 65 MeV Q = -1 69 MeV
IR By = 9. 64 MeV Q = -3. 94 MeV

TH5. BRIGDORIGET. KINROEFROEHEEIXINVF—RELD. RIDZEE
TNEDHAFBITHHEINEREFIRNF—IRES, 22212, ANUTLE—
LDDZRNF—ITHT D 6 = 45° FHOHREFIRINVF—ERT. 1 ORKGICBIT
LW EELRTE RIS, Obst A%, T RIVF— B, = tMeV~10 MeV O BEL B
DEBRT—F 2#HEL TS (],
5 9) ;He;i—ﬂB?——:»gHe‘-ll-iBe'
.Be —,Be+ n

2.2-31Z. Eqo = 4 TMeV~6. 37 MeV iU T Geiger EWNRDE, 20ORBITES
HEFIZ RN F—ARZ M IVERT 2. CORBIZEBHETFIZ. ZRIVFE—E, =
0. 3~0. dMeV Iz E—2 &Ff B, E, = 0. 5~0. 8MeV &K DEHITETT 5 H 7 A 040 7L
IANFE—FH2HED,

BJ 2.2-4 AU DT ALRNF— B i2wd 5, g ORBOPETFERNEEEZ S
G [2}c BBl 6MeV Z2HA D L. KL 2BERBIRBTHEIENRN S,

{2.2.2)

Be #—%w MZAH LAY AR, T & OFEHMEEELIC L 0 i 1T
T, TRINVFE—RELS, Bethe OREZHWTERELZ. Be FOANU T AD T RILFH
—ZB{t2 M 2.2-5 IZRY . Be B 8T M 5um Tld, AFRTFOITRIVF—HE, = 15MeV
DN T A, ~14.6 MeV THE TS, €> T, 0= 45° TSNS FEFII.
EERENEREINDIBZEIL. 6. I~T. 3N VEEDOIZRINE—LENONET S, Bl
RED 20 BERINDFEE, TRIF—IEB0IL5 3~5.5 MeV @), 4 1~4. 3 MeV
(ny, 3.3~3.5MeV () BETH S, ERRHFHTOIRINF—RENDEEIT. AU
TALADAFIZRINF—RNEINWEZEERELRD B, IMeV TAFENAEAT T AR,
8T = Sum DFP A, Be ATEILT B,

%%K%EE\ﬁ&ﬁmlﬁ?%¢ﬁ?ﬁ%ﬁ%%otuEEST@Be&“EV




M2, B I @ He* OB INDEES, DEFERRIGHEEE or &3,
BRI H72 D ERE NS T dNW/It 13
dan,
dt
THB. LT\ pg, (=pNa/Ape) 1d, ¥ —4w b Be OEEE (1.8 [g/ems] x (6.02 x
1023[{El/mo1]/9.01[g/mol]) = 1.2 x 1028 [fll/ecm3]) T#H 5. o7 =500 mb (=5 x 10:% cm?),
He*D&EWZE I=2ppA & LT dNu/dt ZHRMEBH B &, 7T R Fi= U2)/e)id
F=1(2x10€/2)/1.602 x 1019 = 6.2 x 1012 {H/sec
0T =bum (=5x 104 cm) & LT, dNw/dt 1.
dNn/dt =6.2 x 102 [{E/sec] x 5 x 1025 [cm?] x 1.2 x 1023 [{f/ems] x 5 x 104 [em]
= 1.9 x 108 [{fl/sec] '
RETFOBRPES L EET 5. RBBOAINIELAZ dQ&TRT., BRESRCE
AR 2T dNvdt 1.
- L A, (2.2.4)
d 4w dt

THB, Be F—5y hEUVRHBETOEEL % L= 1m. RHUSEOERIEE %%
Br=bem &F2&, dQMn (=nr¥/4nl) = 6.4x 104 LD,

d;id =1.3x10° [fi]/sec]
L72%. BEOBANHEEEICANTIE, 1ke/s OBRBIIESETH 2. HoTRIETS
HRIERETFREs NS Z NN D,

BRHBICAF T 2HEFOABIEND (50 =10/200=0.05 rad) WEBETS, HiE

TIRINF—DIMNVITNE L, BEy=15MeV (B, =7.3 MeV). 0=45° DBA

dE dE '

=(0.5-1/e) 0, -8 - n,, (2.2.3)

= —0.29{MeV /rad] OF, == -6 = 0.015[Mev']
ERBbENS,
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2.3 WHETFRHEICEBVLAT F—ORERE
MR E— ARSI K OREL EPEFRETE . SLER8PETL LD Y
A— (NSN10014) 2RV, LA 7 —ABZK 2. 3-11TRT. NSN10014 O=E7
5EEZEDLTFICREY
e i
HfETRREE 4 Seps/pSv/R+20% (ROTF L 2 EFb—4 4 ¥ 20
AlEhsEREHE . 0.1 pSv/h~9. 999mSv/h
HERR B . 0. 001 uSvy~9. 999mSv

IRJVE—#EE 0. 025eV~8MeV

TRV F—FE ICRP51 ZE#L

R T 10%BA (0° ~+£135° @i, *'Cf H¥g)

vRREE 100mSv/h ETOREREF 54 0. 2uSv/h BATF (s
H1E)

B AR SR - 0.02eps BAF (ARNw 7 ¥5 > REEK)

IF Bt . 1 B~60 B E TOEBE

BlEL o . nSv/h~mSv/h BEIEIE

FREIHE ¢ F 4 P& INFERE (LD Z&ZR) 0. 001~9. 999uSv/h

F7213 0.001~9. 999mSv/h
7 a7 FRE (LED #&5R)  10-'~10'uSv/h

CTTHRALELV LAY =Tk, T 1 fSZ0, VAN 2~3us, BE
-3V ONRNVAHAEEPREENS, (BRERE : 4 bcps/ [uSv/h]) NUTAE—AT
FNF—E % E,=10MeV &L, 4 F &I I, £~50nA, ~160nA, ~250nA, ~
500nA, ~0.95uA, ~1.63 pA SHEMI VT, HL OBREICBT 3 10 DR OBz
RELE. sHEOHEIRABHREICHL 12 MAEL. BHEEEEZES 4 OERME
BT ELE. H23-2INUTABRICNT S, VAR ¥ —DFtHIRZR
T, RYUTAZRBRETHEANUTLAERIE. NXUUTZANSHEENVLARIT 5 —
RS BHREFICHAT 5. BHEFROBIMCEWER HIEMT 2, HEER
Mekes ZEAS &, BENEREFEBELOUHABBIANTLS B,

10 DHOFHUOMTOMF L E-LABRECRSLE (ZNREREELLTMERE—
LOREEICEET ) 2ZRBL T, NI LAE—LADOARE EFETFOEEZE FG
2N 0, BItELGHEERERD 2. B,=10MeV OB OEREIHT 2R KB 2K
2.3-310RY, EREEZTMET 50T, BHEE/M A EREZERBORKELT
- H234IXH 0w MUk, SHEERA 10 ke/s AN TIE, SHER/T 4 EBHRMEIX 10%
LIN T 50, B OBIMIENRLIZEAD U, 40ke/s LETIX 40% L F &2 5,
By = 6 MeV, 9 MeV, 15 MeV & LSO 4 BREICHT 25H0#HR, RUGHER
KT HEB/M A ERMEOHE Oy b2, K285, K236 (E,=6MeV) , K




2.3-7, % 2.3-8 (Ex=9MeV) RUE 2.3-9, ¥ 2.3-10 (o= 15MeV) 1278 F", By=6 MeV
DFE, K 23605 20 kofs 20 L 10%BEOHEN THEEEIIER I N TH S,
Bu=15MeV OHE, K 2.3-10 N5 L0 10%EEOHWEN TEBREIMEZNS DL,
Bo=6MeV DBFEITHRTES, 15ke/s AT EFZENE, THIENU VT LABSH
HENBHPEFOIRNF—SADETLD EEZ NS, REROHBENTIE. L
LAT 2 F=NOHRETT Ty 2 2R L. LAY V7 — O RBEOEGEN BIF
TREM BB OHEEIL 10 ke/s AT EEZ 5NB,

AT Y MEDORARIZ LV AR 2 —DF VI NERTRENDIBRETEL -,
AN TN EWA‘%ﬁODE}B%‘ofc&biﬁémé{ﬁﬁﬁkﬂﬁﬁboTc?t:zsb\ ][]
REWRELZEGE L. LT RTEEERA VAN ¥y —TEONEBBLTOR
BZ2H5ZX53DHDTHD, TOFNVER DI

Bo=10MeV: I, = 120nA D=1.7mSv/h
I, = 300nA D = 3.8 mSv/h
I = 600nA D~ 5.8 mSv/h

Eo= SMeV I, = 120nA D= 1.3 mSv/h
I, = 250nA D =27 mSv/h
I, ~420nA D= 5.0 mSv/h
I = 950nA - D=9.0 mSv/h

Eo=15MeV I, = 120nA D=2.0mSvh
I, = 200nA D= 3.4 mSv/h
Iy~ 440nA D= 6.6 mSv/h
I, = 800nA D = 9.5 mSv/h

THoT,

FERTHWEVARDD & —OEKE 4 Scps/ [pSv/h]) L3N TWB, ZOfEZ
Aniud, 10 ke/s 1Z 2.2 mSv IT4E% 3 5, |
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2.4 PHETRS R EIHER

AN AE-LARHICE R U AREFEP S, E—ATHO 45° 7. 100cn
N2V LAY 2 —-REBMBOHETRE2EMFEERCTID Ny Fiok B HiE
THRERNC X DM Uiz, BACHEIEEERICL 2P R TREFMEBERITOVTE
N, ZOHOKDDITILD Ny Fic X 2P HFHREFMEZ RS, EEREEICXKS
HEFREFMMGICIE. () TRETZ /I BohEFistritdi 2R, &5
LTI PAu§E. UIn B, RO RoU A —ARIMA SN TAn fE, PIn{E. 2
FETREFMICERN Uiz, NUUTAR (B Sum) ~OANY DT AE— LRSS
By TRNVF—Eq =10 MeV BHME [o~0. 8pA & L. WAFRF2Z 02L& L7,

241 THBIZE (Ge BRI ORE

HE RGN & B EEEHMEEERNCIT Ge A Z2EA L. BHEHPHETOT I
7 ADKHERRD B DI, EHLE e MHBO rBREI AT LA DKIEZT2
7o |

WIERICER LN O<igiE (EROH > vBBNEEGE) O, v BLX
VF¥—, BHBEOHHEEHEEE2E 2 4-1 1TRT. SHEOBRERNICZID Ge RH
FTRONEERMER 2. 4-1 KRT, REREMBR TR 7NV oRE
MEEFE—TH2. BLOBARY MVIZH L., EEBE/N2 REZANWTEEON
FA—FBRDREANDT 4 T4 2 TBITN, Fy R NBEOLRINF—RKREK
Cho o N OBERZTo 7,

y=a exp(—l}c;#]+a4x2 +a,x+ag (2.4. 1)

T4 vT 4TI K0BENE 6, OB, Bx OBBOIXNF—IcB T2 F v
RNBFITHIET 5. HOIBIRANVF—2F v RNVEBFORKELTH 2. 4-2
Zlaw b5, ZOF—FERAWTHEHEBRARN 2 RERL XD T4 v T4 7 OBE.
H BRI FNF—R EF v 23 VES Ch_number &OBRIE

E =0.50083%Ch _number +0.13976 | 049

ERFOR. UTRERTEESML. COBERZHANTIRNE—-0RSEE L THER
T 5,

Ge BRHBBITRITBEH T FEN 2 2. 4. ) ROE—EHE2HES L TR, AlEES
EERLTHY LA MEERLUE, A& Ao ML E B2 L
A H Ci T 2HEROBEON > TBHRGBE IO I/ 2% 2. 42 10FELD 5B,
B 2. 4-3 iRV F—E O LTOk [/C 20y v 953, 1/ 2T RIVF—E




O 1IREBTEML, F—F2B/N2RETY T, UTORELEZ,

I/C =0.04297- E +5.6763 (2.4.3)

2.4.2  Au EHEHMEE K B ik B

30 DOFETFREOE, BHELE Au (BEEBHETH R Ay —ARRED
EIn (EBERNEROHRDDLY—ARES) DPOREENDH 7% Ge M
TeHlL 7z, ERREINE Av BORFESRMS 1T BE 40 2B0BELH2K
2.4-4 7T, 26 W 50 R OBEIFER 2. 4-5 1T, 68 K 10 9B 0®BES A 2™
2.4-6 1T, 83 KM 45 HROEBAMER 2. 4-T IWRT. W EZU ARy 7 AICAN
7o Au SEOMRSTEBEN S 18 B 50 M OBEESHEE 2. 4-8 12, 28 BRI 4 B 0%
EOM2R 2 4-9 1T, 69 R 42 HROBEEMAER 2 4-10 1ITRT, Ge MHEICX
S v HREHAIRFEII 2T 60 2 & Lz, By =411 804keV DALE ICEHI 115 PAu (IR
I, 2.696d) 260N HRREHRER,. BREORBEDITHALTOHL Z &0th
N5, B2LATERVE 2410 ERANWTR/ AXLRIVEEERS, Q4 DR2HAN
BRI 4w T K0T N EERD., AR EZERLTHY LA R
2R LEZ. 2433 XOBBEANWTH IO r BitHBEEZRDZE, B, =
411. 804keV DEHI=R 95. 5% 2F ML THEERRVAIEH OBER 2R =, O
B2#LIJITELD S,

L OB ETFRNOR. BAHNE TR t TORSEEA (D)

A(z)= N(0)op - [l —exp(- Az,)]- exp(— A¢) _ (2. 4. 4)

THEABNS, 22T, NO) i HETRERNTOEFOEE N0 =mN/A n:F7—4v
FOBER, N 7R R, Alnol ¥V OBEE) . o i ETFRECE D EA&T
RVERINDIREHEE. ¢ XHFETF TS5y 7 A, A ITERBEMETROEEER
ThHD. Bt 06 L, ETOEER D IT. Q4 HOREBYTBLICLD
D= N(0)og- IS e"pf 4, [exp(— Az, )—expl- 4z, )] 9. 4. 5)

TH5. FRLEZSEOER n=208 6ng, *u EROKIGHEM old =98. 65 barn,
¥ T=2.695day ZHVWTSBETORERTITIv 7 Ao 2 RDBEEE 2. 4-3
OEMINZEOEZRET. BEERFINESBICI I NEHET 79w 7 AT
Qdirect = 1174.7 [em 281}, A RO ARy 7 AROEBEIz L Vi s =hiEF TS
W 7 AL dmca=616.1lem2e ] TH 0. TZ T Pdirect 15 3 DO O BBIE % F 1
TWd, B R AR, BPETICHT 2 EMERAE LS. X, B0kt
TICEKAHAMEETERIIENTHE D daivect - dmca W3 BARFOTS v I X




Othormal ZHZ Do Xs fmca EHFEFETOTI IV IR dsuppast 5 X 5. THNEN
DfE,

Othermal = 558.5 [cm2s'1] = 2.01 x 105 [cm2h'!]

Osub_fast = 616.1[cm28'Y] = 2.22 x 105 [cm2h-1]
Thol, BPHETIELUTE lon BEYEHRFEEH 8. 00 x 107y - cn® &, HH
HRAEFIZNL T, 20 keV ICHIET % len BEUBHRE S 1. 46 x 101'Sy - cn &
BT TR 4 DBRBETET 5 &,

#rpiET 0 16.09 [uSv/h]

AT : 32. 38 [uSv/h]
ThHolz,

2.4.3 In EHEHMEREIC K 2 TR BT

In EIZR U THRBRREM 2T /. #F24-4(1), F2.4-40Q) THETRHED
In §E4 > 7D Ge SR X 2 SHEBR 2R 9. R U9 n O 54. 4 nin
EEWED, BEBEBICHETFRELE b 0 r BEHRZ2ERKL . EXEIOF
BT, HEREEETI0AELE, ERBHUE . RO RZUARY I AN
@ In e L TESNEEESH 2R 2 4-12~F 2. 4-19 1R, 1o]n 5 5138
DOBWARY PIVRBERIENE, T TREERY rBREOBNIRIF— §, =
416. 86 keV (29.2%) . E, = 1097. 30 keV (56.2%) . E, = 1293.54 keV (84 4%) 27047
XRE L, T THEBAOHEIL, k4D BRHETH S,

MYV ERRIZ. L4 DRANDOT 4 v T4 YT EHNT, e REBDHY
v hEERYD, HEREEERLTHY Y ML FERLE. 243 RoBE%RE2H
WT r BRHEREZRDH, £4 OBHEEZEZR L TEEREUVHEHOEESHE
R/ INEOEERE 2 4-4 1T PiEFREFERO "o BEKOERLER 2. 4. 20
oy Y5, HETF T I I AREHT 5D 0BERKIL. 3 DOHEOEMEY
& W,

FERLE In f6OEE n = 82. 2 ng, "™In AROREHERE oid = 81 barn, ¥
BH T = 54 4 min ZRWT, QADIKKOPETFIIv I A 2RO, BRER
2.4-4 ORI T. BERRHEINE In HickoEMEINhET 7Sy 7 A0k
Qgirect = 1694.5 [em2s1]. B B2 ARy 7 ZAWO In B\ICK D il S e ieF o
T 7 R Gmea=770.7 [em 2| TH oz, TNEHOMEIE, £ 2 4-4 1R LE4DMHE
DEMEHETH S, COEXD. Au BEERKIC. BPEFOT T Y Y A btherma &
RO EET DT 5w 7 Adeub_tast 5 M L

Othermal = 923.8 [em25'1] = 3.33 x 105 [cm2h'1]
¢Bub_fast =T770.7 [cm'zs'l] =277 x 106 [cm‘zh‘l]
28, BPHETRY 20keV IS5 len BEYBBREGHEZ#HIT TREZTMET 2




BT o 26,60 ([uSv/hl
T 40, 51 [uSv/hl]
THol,

2.4.4 TLD N FIT X BT ETE
TR SRERE R ICER Uz TLD )Ny F (UD-801PQ) k. 4 DD L XA
~ b (EI~ED) 570, UTORAEEEREDN TS,

IV A2 BB 9 Y S —JV B
El - B2 1L1,'B,0, (Cu) Biig  14mg/cn®
E3 - B4 CaS0, (Tm) it} EX0.Tm

4DDTD Ny FRRBIFDHERE 2 45 IRT. TVAVMEI-R2 2 6HAE LN
IR, TV A2 b BRI AR T HEWERR LTS, TTTEALETL R
M EIFE2 ( SUBRYFUL) B X, v#. B, RURWHETIOREZFSE,
FrICEPETICH U TRy BE T 46 SOBRE 2RO H L. b ETicH U T,
& ERMBEREY, —F, LV AN E-E4 GEBAIVY 2—A) IEhEFicHL
TEoLSBENES, E2—IVRBIEN (6 0. 7o) ZDHBBRICHBURN, =
NoEFERL T, E3-F4 ORHEMNYRICKDBO/BEEEZZ 5T LA9TES, E1-E2
REPETICH LU THRERFFD, ZCTHEE BBFHRTFORIZL B EEETH
W, ATFORZHNT, BPEFIcK 2RO HMNEE [, MEETE S,

I,,;(EI*Z'E‘?‘—E?’;E4]/46 (2. 4. 6)

ZO& S I U T L B PO RER BERE, £ 2 4-5 OREBOFIC
R 4DONYF OBF PR HHRBOTEMEIT 11, 2psy, BEROTEE
12 22. 41uSv/h TH o =,




£ 241 Fxwv IV —-A0OBEBOYEBERELFARORTEE

rH B ER

HE | vS8Ia0¥— |REEH T AAROKSE (ERBORSE| SE&K | r@Amz rHRRHARE
[keV] [days] [Bq] [Bql [#] (%) [f#] [1/s]
1Gd 88.034 464.00 1.92E+04 5.05E+03 5.45E+07 3.73 2.03E+06 188.33
51Co 122.061 271.00 1.59E+03 1.61E+02 1.74E+06 85.60 1.49E+06 138.24
*Co 136.474 271.00 1.59E+03 1.61E+02 1.74E+06 10.60 1.85E+05 17.12
13%Ce 165.858 137.70 1.19E+03 1.32E+01 1.43E+05 79.90 1.14E+05 10.55
?1Ccs 661.660 11037.60 2.26E+03 2.14E.+03 2.31E+07 85.00 1.96E+07 1816.11
5 Mn 834.843 312.22 2.13E+03 2.93E+02 3.16E+06 99.98 3.16E+06 292.54
89GCo 1173.238 1925.13 2.34E+03 1.70E+03 1.83E+07 99.90 1.83E+07 1694.20
G0 1332.502 192513 2.34E+03 1.70E+G3 1.83E+07 09.98 " 1.83E+07 1695.56




Z24-2 AUVPEIBHRAOREE

BE p&IxAX—|vrRBHBEE A E | AUV LA ke
[keV] [1/s] C [1/s] 1/C
109G 4 88.034 188.33 132804 12.2967 15.3154
Co 122.061 138.24 142734 13.2181 10.4603
1Co 136.474 17.12 18672 1.7289 9.9017
¥%Ge | 165.858 10.55 10248 0.9488% 11.1212
1¥70s | 661.660 1816.11 633306 58.6394 30.9707
4Mn 834.843 292 .54 79616 7.3718 39.6831
®Co | 1173.238 1694.20 318212 29.4641 57.5008
0Co | 1332.502 1695.56 284131 26.3084 64.4492




#2433 HHETRHCIOEHELEZSBOEBET R

A9k | count

Data name Time Time inteval | energy 8 rate jemission/s| BEE | BEEH |75vHX

after irradiation|in mesurement| [keV] [{8/s] [f8 /5] [ /s] [E] |[em™2s7']
Au_pure_15 17h 40min 60min 411.804; 51.71 0.01436 0.3357 0.3515 | 1265.42 | 1269.77
Au_pure_17 26h 5C0min 60min 411.804| 45.74 0.01271 0.2969 0.3109 {1119.30 | 1239.05
Au_pure_19 68h 10min 60min 411.804] 24.07 0.00669 0.1562 0.1636 588.94 | 1015.19
Au_pure_21 83h 45min 60min 411.804] xxx XXX
Au_inCd_16 18h 50min 60min 411.804| 22.45 0.00624 0.1457 0.1526 549.29 616.14
Au_inCd_18 28h 04min ébmin 411.804 XXX XXX
Au_inCd_20 69h 42min 80min 411.804 XXX XXX




%= 2.4-4(1) FHTEHICLIORSEELEINHOEBER —ZD 1

Data name Time Time inteval |energy | I F¥ |count rate|emission/s |EEEEEH | ET/HETH[(T5VHIR
after irradiationfin mesurement| [keV] [{&8 /s] [f/s] ([fE/s]| [HE] [&] [cm™2s""]
416.86 | 120.84 |2.01E-01 4.753 16.278 | 9767
In_pure_01 15min 10min 1087.3 76.57 |1.28E-01 6.738 11.880( 7194 8655 1673.7
| 1293.54| 124,00 }2.07E~01 12.668 }15.010| 9006
416.86 84,63 |[1.41E-01 3.329 11.400] 6840
In_pure_03 43min 10min 1097.3 81.31 1.36E-01 7.155 12,731 | 7639 6650 1840.1
1293.54; 75.33 |1.26E-01 7.696 9.119 | 5471
416.86 43.16 |7.19E-Q2 1.698 5.814 | 3488
in_pure_05 70min ‘ 10min 1097.3 1 36.03 !6.01E-G2 3.171 5.642 | 3385 3822 1484.2
1293.54| 63.24 |1.05E-01 6.461 7.655 | 4583
416.86 27.48 |4.58E-02 1.081 3.702 | 2221
In_pure_08 130min 10min 1087.3 23.44 |(3.91E-02 2.062 3.670 | 2202 2101 176%.9
1293.54; 25.88 |4.31E-02 2.644 3.132 | 1879




% 2.44(2) HFHEFEHCIOBRFEELEZInBOBER —~Z D 2

Data name Time Time inteval | energy [D92F# count ratelemission/s| B EE (BEH | THEEER |75V IR
after irradiationlin mesurement| [keV] [f&/s] [B/s] | [/s] | [{] (1 [em™257"]
416.86 36.14 |6.02E-02 1.421 4.868 | 2921
In_inCd_02 30min 10min 1097.3 39.04 |6.51E-02 3.436 6.113 | 3668 3386 793.4
1293.54 49.14 |8.1%E-02( 5.021 5.949 | 35H68
416.86 23.22 |3.87E-02 0.213 3.127 1876
In_inCd_04 55min 10min 1097.3 18.62 |3.10E-02 1.639 2.916 . 1749 1902 613.7
1293.54 | 28.64 |4.77E-02 2.926 3.467 | 2080
416.86 15.43 |2.57E-02 0.607 2.079 | 1247
In_inCd_06 B3min T0min 1097.3 31.45 |[5.24E-02 2.768 4,925 2955 1990 918.8
1293.54 ) 24.35 |4.06E-02 2.488 2.947 1768
n_inGd_09 1 45min {omin 416.86 10.7% (1.80E-02 0.424 1.453 | 872 149 7570
1283.54 8.42 1.40E-02 0.860 1.019 611




__gg___

245 TIDNYFOHEERE
E1 E2 (E1+E2)/2 E3 E4 (E3+E4)/2 neutron
[uSv] [uSv] [nSv] [uSv] [usv] [uSv] [pSvl | [uSv/hl
1 638 529 583.5 121 104 112.5 10.24 | 20.48
2 638 717 677.5 184 194 189 10.62 | 21.24
3 643 683 663 98 92 95 12.35 | 24.70
4 613 663 638 112 95 103.5 11.62 | 23.24
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Energy [keV]

1600 + --------------------------- | ............................ S ) R | ............................ ) —
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i Model ACM—1A W-NK-1 SEF-21A SEF-51
TR FIHIER A5 FUHNER FIH NVER
HEL D 10. 100L/min 2 ~600L/h 20L/min 20L/min
HEERERR 9999991, 999m3 99991 99991
B AC100V . HAER AC100V
HEER #10.5A % #0.1A #0.1A
I~k 200%180%310mm | % 300 * 300 * 150mm #7197%31%66.5mm #7 122 %60 * 105mm
BB #J 5Kg % 4Kg #1 0.25Kg (FEHERR) # 0.8Kg
B ERENEL., MENKE| EFE2EHLAVAR, [N, BB, EEEERICTHESBATNE, BE. BEBERICTHRLBATE
WEAEHBERO AE (FARITH S ABEX|ETHIVHEENE. BILA v FWNNTH2PEEHK. FIEATvFHEEL
WHEAAEE ETEBDERARE | SWEDBELTSWEHMEART PN XEBICEAT 5.




# 3.7-1

ERER—-EE (1)

No i % s = BE A=A &

1 | wESF SEF-51 (20LM) 1 IATFwY

2 | Ry DCP-18 (}forayl’) 1 [ M&FIV-7" 93

3 |DCA>NR—% |T-T105 1 |ELECOM

4 |hEEM PX12050 1 Elzl:%ﬂﬁ

5 |74 NWFERNY |PPO-47 1 | ZTENCFy D

6 | B M HE-40T ¢ 48mm 1 |ZRRVSFw Y

7T VALY F M-2011W-G 1 H 2 BHBA 28 T 38

8 |137% (V¥7° 34 | RM12WBR-48 1 |kokE®

9 |axy% (79 Y) |RM12WBP-4P 1 |vovEs

10 | M5vaxy3 170924-1 1 | ¥43 xbybuzyz

11 | MFvadyy 170923-1 1| 543 z¥yhozi

12 | #EiF(E ) 60620-1 2 | 443 1Vytnzda

13 | BAF(Orob) 170121-1 2 | 343 1¥precdz

14 |{5¥—7 V¥ 5 >7 | RM12WBP-CP7 1 ok EH

15 |{Ea—XFKNF |F-7101 1 AR

6 | koo x MF-61-125V-2.5A TL I
R

17 | REE BC-601-12V 1 RAEM

18 | &M EZ—Jl# 0.5mm?2| 5m |BHER
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%% 3.7-2 HFHEH—-EEX (2)

No Al & i = R A— 7 S

1 |&—2 M101 1 |JREC

2 |B4&A M102 @ 1 |JREC

3 |Bi&A M102 @ 1 |JREC

4 |BH&R M102 ® 2 |JREC

5 |REF M103 @ 1 |JREC

6 |HEF M103 @ 1 |JREC

7 |BATZUNME [M104 1 |JREC

8 [ NwF M105 @ 2 |JREC

9 | NRwF M105 @ 1 |JREC

10 | SwF> M106 1 |JREC

11 | & R2 05 1 |JREC

12 |[u—by bRY |A-176-S-7 1 (ZF5

13 BRI A BGOMA12160 4 |2RZ2

14 | AAERAZyT N PW-1/4B 2 |Fwv

15 | TR PL-1/4 2 {FyuV
U3y Fa—

16 > W&o 6 2m | P IIEE

17 |Fyaysoy |FS7EIRIVINL G e

t=0.1mm, 1§ 183mm
18 | I4HhRL M4x - 10 (SUS) 8
19 [RaRAHARP M3X + 8 (8US) 4
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#3.8 MNEANJATIY—2HWEFANT TS -HBER

BEWME AMA B HR
No H E
{m3/10min) a iR B r#
B B
1 0.16 4 122

(NU 3T FEERR)

HE 1m DAWAR R RV 4
2 0.17 9 101
o4& EHEH : 6000rpm

EHE 30m WA IV 4
i 0.17 13 103
O—# HEEH : 6000rpm

HE 20m wN—D Y
4 0.16 5 87
O— 4% HEIEH : 6000rpm

HE 10m AR ) B 4
5 0.16 6 98
O— 4% Hiz# : 6000rpm _

BE 30m fiE |t
8 0.16 9 102
12 El/s 18 km/h

7 IBG XXX 0 91

NYasSEy
8 XXX 4 66
R~ 798 AI¥

AMBEBA : Count/lmin
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MAE RERBSHREZSRENEROEBER MR
4.1 i

FETFARERELOREBHBREZS U > 7, BOBERBRIE &REHRAB OMHHE
B THRIEEN TS, BOBFERARE TR—RICER v REOAE SRS RITIL
o TS, ZHEryHEMEDS S, HERHPERNI TD) > FL—a VRHET
EMASOERT I CIVERINTNS, ERTFIEIHAERBEOHEET Z2E
BICEETH I ENTEL LD, REROBECNEIMGITIZIRNT ZEOTERNA
EIEREBETH D,

ZRBABROE=S ) BB EMET BRI, BN L)V OZEEH KRR
FRIZE2HDR0OM, TNEHARROEIIERT 2 012 HBLRTHERS
AR :

ARIEBNTR. BRFCBTBRERHBRE=S ) O FOEREHERITONT
DRTHRREBRRB EEDIT, TRF VT VAT LANOREEE I 2 —a il
KOFEHT 5.

19 ERRICHYBEREHER
RS HEHRE= S U >/ OEBERICIE. TIOROEENET N5,

4.2.1 AILHR#BRIC K 581k

1) BEFhiERoEEiE L3 LR

AEERPORFHERN S, FRE EEH) O AEOMHFRERMTREREL
TWBZEND B,

EoA USRS ESFRERTHEROBENNEERICXD, B2 YRR
FTORMIZENE, Ny TS50 FORLELZEA, HREOHSHEZ TS U
YIURAMTREETZZENDS, ZOXSHE,. NalPBEE TIdLL SEEO
BREVBERD LENEEEI NS,

COEIRBRERATAIROES Y VRA MITOREIS., S8 & Nal 5
B, Nl BERBREBINwITIT RO LEUTEE, LET2ZE0
HFoh3, LT, BANEHLSZETEROLAMRAENS. AMOZE{LIX.
. BSRIBENTRETE20, AREO EFZEEBR 2 &ichkhs, 20k,
oA T EBOBRICIIEMOEE D HELLS,

LOEIHIBEBEHOREIIL. TZ4Y Y F7RA 0 Nl RESBESICTOWT, AT
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BERPHFER S BREEBOSPEES 2 TV F—EE (1. 65MeV 25 4. 00MeV
D) DEHROABER TS L TRETH S, TiRbE. ZOIXNF—HEOE
ROMBENRER L TWahid, BRBESER TR RFIEREROBRT
HLEPHPTE B,

2 BEHEERERORE

P A EERR 2R ENBENREDS ) /R A NEAE2BEHT 2R, &
BERPLATEHI LRSS, COKRE. NalOFBEREIGER, SHAOKRERES
N D750 RURNOUEPSTEREBEET, BENESSY X JRAMEEL
ZBREICOALRETS,

BUNTEEERICE < SR SN BKEIE 20171, 1241, KU 99nTc THO. &L OR
NAEPORET S r BT RIVFE—I3 167keV. 159%keV, KT 102keV TH 5. T D,
LRTERZ XS BATHHBRIEERTERBHBOSLNEET 2 T3 F—
B (1. 65MeV 225 4. 00MeV D) D #4#& Nal B8R TR U THEHEERIIE(LR T,
TN XOBENIRIVF—HEIC DTNl BHSBIZ X D TRV F—RJ2TL
B BAEERRORETH D Z LAHGITE S, '

3) KRHEIZKBA-=HEOEN

KEIZARAS &, 2EOCFHREFNRDTS, ZnE. 28HSOH i
EBRENZ0THD. NY—2ELTRERELERN, TS Y U FRAMELITA
HADHBEIEEENLETH S, 1B, KAOKSZ R E, EEbEOBRE
Rizb L3,

4) EROT7 A7 7)) Mgk EIZLEEL

TV TRANEL OEBRRT X7 7 )V Ml a8, KBIZABA SR
BAEELHERE TAT 7V IBRLEN S OH B EERT B IR ERERNHD
T5, KHOBEEDEWL, PAT77 )V OB EEBERN TR EEITh
ABLETHS,

b BRER, BETHEERICEBROEL |

Fr )b ) T4 ) BEOEBRERICED, PEREROBEBBAI SN, 2hi,
BHEROTAYV b—TBHEICETT220THY, Fo)V) T4 UBROBIINY
D750 REBERSEDEICHLESETANARERZEL L,
BEREROBICHRBEORADPEZ BN, bEOEICHET 3 E TORBIIKE
REROBHEICLDERS,

6) 71 b7 EEIC DB
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FTFRTHER SN ERERECHBNERERY. &5 WIEIRMEECHITHE T
HT5714Y =711, BRCEERENO—REREZE> CERENS. O
IZEZF YU VR MRRBINTONITEREORBIZK VRERNELT 225,
ERICHEBREEIBHL TNEOTEY —ORERICE VBENENZNWI &8
£,

) RFFRICBT5ERBERECHEDI DD

RF RSN TOHRPEERE., RUBFRAIES OREDRS ITHRERNEL
TBHIERHB,

4.2.2 BERBEHR
) BERElcL3 LR

BERFIC L D, Nal OB BEBORER, EHAOREBRNNY 7759 RDL, 415
WHEINT 5. ZORR. AR ATH SER IR ISR ERNERIIO/KEIZES.

ZOE&IT. U RAKT Th RAMOKEREZETH S 222k B8 220RnAtHiE &2
HTARGPIZRBEL, TN RTTNS OBEEENBRRICK OEBEICET - 8T
57D, WRICEIINAHKTH 5,

NalBRHI#& CHEAPIRET 5 & T RN F—2MEMAETIE,  214PhP
214Bi B0 U RIABEFTB<BEEBOLEICHFELTNBEEEDBIT. ZNHEED
EREIOY 214Pb T2T4. 214Bi T 10.9 B THBHZEMNB. HAPRATHEHRER
PHERITOKEIIRS ETIZIRMEBEEN S ENBHETES, £, §IROIR
WVE—EE (1. 65MeV 2n5 4. 00MeV) TONalFHHEER IR BE OFEZ 2 TEHT
B,

2) FEEICXSE

HEND 2 -HERRBUREHEI D SRBICESL TV, Thid,. B8k, £
BHSHIET BN O EBNERE N0 T, MENEITHD 3 - BERIITOFEY
EDEZAITRDIED 5.

3) BERHHEHEMEREDRLITHES BOD

RPN TEWE (5 R VEEE) ORERLICHEN, RERIIERLT 5. FiT. WU
MEE ETRESH S R VEEEREOZHPRE N, REROELIR. RO LE
PAMIER <. BEW. ZXH T R VESBREEIRK T ORE. BR. HREIIK
EEET D,

4) &

BROREE AR, BEARERPRRENICERT ORGP 5B THITHEMT 5.
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722U, Nal OB, 388, 2 U TRRO TR )LE—#iBH (1. 65MeV &5 4. 00MeV)
TONaFHERICIEIZEIIE Z S0, OB T, BSORES - SHERER
FOREEOBEEN—B L THY. RENEHAERENICEEERIFLTNST
BEEIERIT R E L,

NaBREEHCHE RS E RIFI R WER E LTI, RTFLRLE—sNalgE%xR
BRI RIEL RV —REINTH o 72d, 55 NI LB U ks
D TED DIV AE UTHREEMNSE U, #EE U TEHHRENEE 0L
EORICHNTLEYBOLELOND,

BB ERERERTSEEEONNG S LT, RESEE IR LARIIRETS
BRSO B WRERE L TRITon s, (HMlk. KEBEIE) SRS
BERARES Y & — B8 (CERAERR). 1994)

b FHER

BERICEBARERFTOR. NI 77T ROUSEEORERNAE I NG,
Ml URsEI I, Nalio K DAREE, FHRHE TR O LRIIA S s, £,
FRFHERADON G BEG. EHARERGOBEEO LABRSNENI EN
5, RFIREZROFELEZ SNRN,

FUHENDEFROEZS ) TR MNCRBSINTWS 15U LOEHERE
REFRICRENR LRERTZEND O, IRFEHEVPKRKERGUTERLE?
KFEEHGESED TEWREICRNEEICEIES D EBEL NS,

FHROFELEEINDIHEHEDS S, BELVANIORERMGEEULER
T HERIIERMICOEEED S, —KFHRIIEE. 1000V LOTRLF-01H5D
DT, TNNRKERB U TERL ZIRFHRL, WEZRIF—20. 05-4. 00MeV
WWEREL TWBNaIBEETIRREEENT, P B ANV EO TR IF—1H 5
EHESIN. BRBNOBH TERMITERTZENS, NalfHERICEEE25220
HDEEZALND,

4.3 PHBICST2REHGRERA TS OB SR

AT, BEICH T BERAREEEHEROS B, FHBICHITABHAER D
Nal (TD) HESBOKERTORREEZBRDS, FTEHBOMBIZIONTELD, L
TEDHERDOERMITHT 2MHUBORE R FhANNOYI 2 L—Ya VEHER
Ko THREL~E.

4.3.1 FHBOMER
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i ETERATE 2FHERIE. T ETGBET). FHEFED S5 T
THb, —KETFIEIBFPHOETFREOEAF, Za—N Y /), B - /S -
BEN « XBPH VBN R2BHMIE. TLTKBTMISRD, ZOSBOBFP
BAZ VBB ORKEMEBEZRZ LT PRIFEORRITFAZLL, 51
CODZRPFR I 2a— T BF (BET) . #ETSICHBL T EICEDES,

KERA TR I NS —RMFOIRIF—24613. T 10%eV BE, BK 10%eV
KHETHDHOTHY, TORBELTHEHUTOHOREZL SN TSN, ZhbE
NTHR N,

- KERTEED
- EEFTERTR
R HDWE Y —H

HERZBWTTRBFO LRIV E-ANRYT MNRBEIRINF—, BT OMRE2
HWET DI &LV, FEHROIMEREORBLIMESEF ORE 2T OHAIEAT
5,

ZRAFOBELNITORKEECRERERL 3-11281T . £4 3-21Z1%. HE
BEOETHER LXK, HREHRERTE,

4.3.2 ¥Ialb—¥a RIS FHRICHT SRHRESS ORERHE

BF. ¥2al—va ftBiRLs, FHRICHT 2HNBTS OIEREOR
REBNB, FELHRHBR. DTIETSHEOTHS,

A) EEEFE E&40cn GRB). YT 0AnN HA UK
B) Nal#ihd&d EE41 >Fx®mE 41 F (HEB)

) Ja—pETF BT - BETICHTIHE

So—HEF BF BETHOYI 2 —¥ 3> 3— RIZIZEANT4 2. 12#AHL
Jeo REOANELT, ZNEHBRTOERIRNF—% 1 GeV . RITHmIZH
ETHEL. AATZ 7437075 AU A M. 3-10 54, 3-4iciB# L 7=, FEL
e ARy MIIIE %100 & LTz,
YIialb=yarRioTRLNAEREEFOI XN F—42MEN 4.3-1 H5H
4. 3-8z, E&LD. Nl BB TELF T2 I RI)F—HiH (0. 05 205 4 MeV)
ENTE, I a—HWETRPLOHFFTIRL, ET BET) LS OFROFENDH B
ZERDODND, TNITHL, Ar BEFIIBWTR, I o—-PEF. EF BEF) R
1005 SNS T &b 5, T, BIRINF—RTN, PNI &A1 T 0T
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ABLRNFE-FEF25L T (nininun jonizing) HRALEZ EIZESIHDTH S,

2) HREFIINTIRE
FEFOI 2 IV —ara—RiZid NRESP-ANT a—ReER L. AEOHIR
ELT, UTORERERL .

- FETFRIRORES ER10cm (FHER)
- PEFRROME & 10cn

- REFOREG AR SHETH

- FiETF OEEN TR F— 20MeV

- FREANY MK 107

NRESP-ANT MEtEIZ L V. FHBREOEPEFVRUSEEWE & N LESE
BLARBICBTARGERE, RURGRICKET 2Weitod 2BHBOBEEE
4.3-3. 4. 3-4ZRL %,

ZORBICKXD . FHEPOEFEFIIREGTRESHA T IRER EBIRETS
OO, FECRA LS RHEBOBWRHETE 3 &5 DB ERO
BOPERBICEET DI TIRRNT &AM L.

PlLEDSERRE LD, BEEAIIFEHEETON SR TFEEREEHRICBBRICKINT 5
EAGREANE., Ko T. BET-Y Y V/EBORFEHEHIL. FEHERATHO
HBRFICLD, BICBHEICIBWTEIERIINSBOTH S Z ENERT
sz,

4.3.3 FERROME

PLEQHERRL O, SEAITITERERT OB FRAEERFICBRICRIET ST
ERFEINE, Lo T BEETZF Y TRBORENEEL. THRZRKATHO
WERTIRLD., BFBBECBWTEERIINSGBOTH B LBREMTBENE,
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#4. 3-1 IERRAEIT B 2 FHEWABE LT SHER

B BHRBE (cn?ST) E®E ( Gy/h)

Ta— 190 x 10 4.1 x10°®

EF (BEF 4.55 x 10°* 0.62 x10°*

T 6. 46 x 107 0.04 9x10°?

#4, 3] FHEREREBEEORMET

ZENE K FHRH R BE ZHhiE JE 5

(b, mEig) | CHEMEHEEEEL)

RIBIESE BRI T ROELL | 22 114g
HER T hOELDLE 16 114E
Sa— HELDL E 5 114¢
T hOELL & 25 114¢
T SOELL B 20 114¢

KBEZLT e 50ELL k 400 eS|
T X 10, 000 BORR RS

REEEE) frERT EoN 10 % H
e e 15 #A

SURZE 2o X 5 148

— 257~




#4.3-1 20MeVrp T & Nal s AR R IR T & DR RS D BB AT ERE R

4

R BUSHER | BABSHBREE BB 2N F—, ¥
“4Na (m, n) **Na 7.5%10°4
“4Na (n, 2n) “Na 1. 1x10°* | EC2. 84MeV, 2. Gyear
t4Na (, n') 24Na‘ |4 .2x10"|+0. 906MeV, 0.591MeV, 2. 4 9MeV, 1. 95MeV
4Na +n -> MNa 4 Bt 2. 75MeV 14hour '
tNa (o, p) %*Ne 1. 8x10°% {B 4. 3MeV 4 Tsec
“Na (o, o) “F 4.0x10™ | B 7. 0MeV 1isec
] (n, 41 ) %] 8.0x10™ | B 0. 786MeV 2. Ty
Wl (n, o) '™Sh 2. 0x10* {B 2. 9MeV 60days
W1 (o, 2n) '] 8.0x10°* (B 2. 2MeV EC 1. 26MeV 14. Ildays
A T T I T Txine v . hikeV
4, 2x10°

#&4. 3-2 20MeVoh i T L BEABRE TR E OBRISOBEREE

RRR RIGHESR | BERSNHREE TR F—, M
“4r (nn) “Ar 2. 9x107*

W4r (n,n¥ ) “Ark 1. 2x107* | 1. 46MeV

Wr @ 2n) *°C1 1. 7x10™ | P4. 3MeV 56miniutes

“Ar (np) “CI 5. Tx10% | PBT.5MeV 1. 45min




TS5 A0 A M 31 16V wHEFAFEOGANIASL T T TS A

SUBROUTINE UGINIT
(~—-~GEANT Common Block
commen /gcflag/ idebug, idenin, idemax, itest, idrun, idevt, ieorun
1 ieotri, ievent, iswit (10}, ifinit (20), nevent, nrndm (2)
common /geonst/ pi, twopi, piby2, degrad, raddeg, clight, big, emass
common /gckine/ ikine pkine (10), itra, istak, ivert, ipart, itrivp
+ napart (5), amass, charge, tlife, vert {4), pvert (4), ipaold
(——-User Common Block
common/udata/ pbeam, itype, esum

CALL GINIT

(4]
o
k3
[
]
4
2

4=nentrino
S=nut G=mu-
T=pi0 8=pit+ 9=p-
10=Klong 11=K+ 12=K-
14=n 14=p 15=p-bar
16=K0-short
17=Eta
18=1ambda

itype=6

l+r e Nr s s+ T+

c

¢ majinai

call ffkey (' MOME', pbeam, 1, REAL')
call ftkey( TYPE', itvpe, 1, INTE')
ikine=itype
pkine (1) =pbeam

[ B ]

call gffgo
call gzinit
call gpart
call gmate
call ugeom
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call gphysi
call uhinit
teturn

end

TOTS LU A M. 3-2 1GeV pt PEFARHOEANTAA TS S A

SUBROUTINE UGINIT
(————=GEANT Common Block
common /gcflag/ idebug, idemin, idemax, itest, idrun, idevt, ieorun,
+ ieotri, ievent, iswit (10}, ifinit (20), nevent, nrndm (2)
common /gconst/ pi, twopi, piby2, degrad, raddeg, clight, big, emass
comnon /gckine/ ikine, pkine (10, itra, istak, ivert, ipart, itrtyp,
+ napart (5), amass, charge, tlife, vert (4), pvert (4), ipaold
C~-—User Common Block
comeon/udata/ pbeam, itype, esum

CALL GINIT

in GeV/c

pbeam=1.
1=gamma
2=et, 4=e-
4=neutrino
S=mut G=mu-—
7=pil 8=pit+ 9=p-
10=Klong 11=K+ 12-K-
14=n 14=p 15=p-bar
16=K0-shor{
17=Eta
18=]1ambda

itype=h

C2a 0 O 0 OO0 000 [y B}

o

c call ffkey ('MOME', pbeam, 1, ' REAL')
¢ call ffkey (' TYPE', itype, 1, " INTE')
ikine=itype
pkine (1} =pbeam
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call gffgo

call gzinit
call gpart

call gmate

call ugeom

call gphysi
call uhinit
return

end

TS s A M 3-4 16eVETF AR DEANTAL OIS A

SUBROUTINE UGINIT
{——-GEANT Common Block
common /gcflag/ idebug, idemin, idemax, itest, idrun, idevt, ieorun,
% ieotri, ievent, iswit (10), ifinit (20), nevent, nrndm (2)
common /gconst/ pi, twopi, piby2, degrad, raddeg clight, big, emass
common /gekine/ ikine, pkine {10}, itra, istak, ivert, ipart, itrtyp,
+ napart (5), amass, charge, tlife, vert (4), pvert (4), ipaold
(——-User Common Block '
comeon/udata/ pbeam, itype, esum

CALL GINIT

in GeV/c

pbeam=1.
1=ganma
2=et, 4d=e-
4=peutrino
S5=mut 6=mu-
7=pi0 8=pit+ 9=p-
10=Klong 11=K+ 12=K-
14=n 14=p 15=p-bar
16=K0-short
17=Eta
18=1ambda

o

L2 T - T - B <~ T o B 4~ T o B = T o~ B o
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c::::::::::: .
C call ffkey{ MOME', pbeam, 1, 'REAL')
c call fikey( TYPE', itype, 1, " INTE')
ikine=itvpe
pkine (1) =pbean

c

c:::::::::::

¢ majinai

c:::::::::::
call gifgo
call gzinit
call gpart
call gmate
call ugeom

call gphysi
call vhinit
return

end

OS50 R M. 3-4 16eVREFF AR OGEANTAT 70 5 A

SUBROUTINE UGINIT
C————GEANT Common Block .
comuon /gcflag/ idebug, idemin, idemax, itest, idrun, idevt, ieorun,
+ ieotri, ievent, iswit (10}, ifinit {20}, nevent, nrndm (2}
comnon /gconst/ pi, twopi, piby?2, degrad, raddeg, clight, big, emass
common /gckine/ ikine, pkine (10), itra, istak ivert, ipart, itrtyp,
+ napart (5), amass, charge, tlife, vert (4), pvert 4), ipaold
(~——-User Common Block
common/udata/ pbeam, itype, esum

CALL GINIT
C
¢ im GeV/c
pheam=1.
¢ l=gamma




2=et, 4=e-
4=peutrino
5=mut+ 6=mu-
T=pi0 8=pit 9=p—
10=Klong 11=K+ 12=K~
14=n 14=p 15=p-bar
16=K0-short
17=Eta
18=1ambda

itype=2

Lo N B B B - A e B I |

«

c call fikey ( MOME', pbeam, 1, ' REAL')
c call ffkey( TYPE', itype, 1, " INTE')
ikine=itype
pkine {1) =pbean

C
c:::::::::::
¢ majinai
c:::::::::::
call gffeo .
call gzinit
call gpart
call gmate
call ugeom

call gphysi
call uhinit
return

end

7075 AUR M, 3-5 NalkEBEBOGANTAH SO T A

SUBROUTINE UGEOM
C——-~GEANT Common Block
common /gctmed/ numed, natmed (5), isvol, ifield, fieldm tmaxfd
+ stemax, deemax, epsil, stmin, cfield, prec, iupd
+ istpar, numold
common /gcsets/ihset, ihdet, iset, idet, idtype, nvname, numbv (10)
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C-——-User Common Block
common/udata/ pheam itype, esum
(-——-User Common Block
(-—-Local Valuables
dimension a(2),z (2), wnat (2), par (4)
¢ for GsI
data a/24., 126. 9/
data z/11.,54./
data wmat/1., 1./
C-—-Local Valuables
c¥——— Tracking media parameter.
(-—-Define the Tracking Medium Parameter
¢ for Detector
CALL GSMIXT (21, 'Nal’, a, z, 4. 67, ~2, wnat)
¢ for Mediom 16=Vacuum
CALL GSTMED (1, "'Nal’,21,1,0,0.0,0.0,0.1,0.2,0.01,0.2,0.0, 0
CALL GSTMED (2, "Air’,15,0,0,0.0,0.0,0.1,0.2 0.01,0.2, 0.0, 0
(————Creation of the Volume
call vzero (par, 4)
par (1) =0. /2.
par (2) =7. 5/2.
par (4)=7.5/2.
CALL GSVOLU (' CALO’, " TUBE', 1, par, 4, ivolu)

call vzero (par, 4)

par (1) =200. /2.

par (2) =200. /2.

par(4)=200./2.

CALL GSVOLU( VACU', "BOX ', 2, par, 4, ivolu)

(-—-Positioning volumes inside its Moter Reference System
CALL GSPOS (' CALO", I, "VACU",0.0,0.0,0.90,0.0, "ONLY')
CALL GSORD (' VACU', 4)
call ggclos
refurn
end
c
SUBROUTINE GUKINE
C-—-GEANT Common Block
common /geflag/ idebug, idemin, idemax, itest, idrun, idevt, ieorun,

} ieotri, ievent, iswit (10), ifinit (20}, nevent, nradm (2)
common /gckine/ ikine, pkine (10), itra, istak, ivert, ipart, itrtyp,
1 napart (5), amass, charge, tlife, vert (4), pvert (4), ipaold

comon /geonst/ pi, twopi, piby2, degrad, raddeg, clight, big, emass
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(-—-User Commor block
common/udata/ pbeam, itype, esun
C-——-Local Valuables
dimension plab (4)
C
esum=0. 0
CALL VZERC (VERT, 4)
VERT (1) =0.
VERT (2) =0.
VERT (4)=-4.75
CALL GSVERT (VERT, 0, 0, 0, 0, nv)

CALL VZERC (plab, 4)
plab (1) =0.
plab (2) =0. .
plab (4)=gkine (1)
CALL GSKIME (plab, ikine, nv, 0, 0, nt}
return
end
¢
‘ SUBROUTINE UHINIT
C-——-User Commor Block
common/udeta/ pbeam, itype, esun
(———-Local Valuzbles :

C character#20 outputfile
C
C write (6, 1)} input filename {(used in paw)’

call hbookl (10, " Energy-Deposit in Nal’, 1000, 0.0, 1. 0, 0. 0}
call hbookl (11, "Energy-Deposit in Nal’, 100, 0.0, 0. 01, 0. 0)
return

end

0TS LU R M. 3-6 BEREBOGANIAS TS S A

SUBROUTINE UGEOM
C-———GEANT Common Bleck
common /gctmed/ numed, natmed (5), isvol, ifield, fieldm tmexfd,
} stem:ux, deemax, epsil, stmin, cfield, pree, iupd,
+ istpar, numold
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common /gesets/ihset, ihdet, iset, idet, idtype, nvname, numbv (10)
C——-User Common Block
comnon/udata/ pbeam, itype, esum
(——--User Common Block
(——Local Valuables
dimension par(4), ppar (6)
¢ for Ar
real a, z, wmat
data a/40./
data z/18./
data wmat/1./
-——7Local Valuables
c¥-—-- Tracking media parameter.
(-——-Define the Tracking Medium Parameter
¢ for Detector
CALL GSMIXT(21,'Ar',a z,0.00714, -1, wnat)
¢ for Medium 16=Vacuum
CALL GSTMED (1, "Ar', 21,1.0.0.0.0.0,0.1 0.2,0.0,02000
CALL GSTMED (2, "Air’, 15,0,0,0.0,0.0,0.1,0.2,06.01,0. 2, 0.0, 0
(—-—-Creation of the Volume
call vzero (ppar, 6)
ppar (1) =0. /2.
ppar (2)=40. /2.
ppar (4) =0.
ppar (4) =180.
ppar (5) =0.
ppar (6) =4 60.
CALL GSVOLU ( CALO', " SPHE', 1, ppar, 6, ivolu)

call vzero (par, 4)

par (1) =200. /2.

par (2) =200. /2.

par (4)=200. /2.

CALL GSYOLU (' VACU', “BOX ', 2, par, 4, ivolu)

(—-Positioning volumes inside its Moter Reference Svystem
CALL GSPOS {' CALO', 1, "VACU',0.0,0.0,0.0,0.0, 'ONLY")
CALL GSORD (' VACU', 4)
call ggclos
write (% %) "ugeom end’
return
end

— 266 —




SUBROUTINE GUKINE
{————GEANT Common Block
common /gcflag/ idebug, idemin, idemax, itest, idrun, idevt, ieorun,

+ ieotri, ievent, iswit (10), ifinit (20), nevent, nrndm (2)
common /gckine/ ikine, pkine (10}, itra, istak, ivert, ipart, itrivp,
+ napart (5), amass, charge, tlife, vert (4), pvert (4}, ipaold

common /gconst/ pi, twopi, piby2, degrad, raddeg, clight, big, emass
(——-User Common block

common/udata/ pbeam, ifype, esum
{—-Local Valuables

dimension plab(4)
C

esun=0. 0

CALL VZERO (VERT, 4)

VERT (1) =0.

VERT (2) =0.

VERT {4) =-15.0

CALL GSVERT (VERT, 0, 0,0, 0, nv)

CALL VZERO (plab, 4)
plab (1) =0.
plab {2) =0.
plab (4} =pkine (1}
CALL GSKINE (plab, ikine, nv, 0, 0, nt)
return
end
C
SUBROUTINE UHINIT
C—~—-User Common Block
comuon/udata/ pbeam, itype, esum
(—-Local Valuables

¢ character#20 outputiile

¢

C write (6, *) " input filename (used in paw)’
( read {5, %) outputfile

call hbookl (10, ' Energy-Deposit in Ar’, 1000, 0.0, 1., 0. 0)
call hbookl (11, Energy-Deposit in Ar’, 100, 0.0, 0.01, 0. 0)
return

end
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