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Development of PARASOL Code

Masanari HOSOKAWA#* and Tomonori TAKIZUKA

Department of Fusion Research
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Naka-machi, Naka-gun, Ibaraki-ken

(Received April 12, 2000)

The divertor is expected to play key roles in tokamak reactors, such as ITER, for the heat
removal, ash exhaust, and impurity shielding. Its performance is being predicted by using
comprehensive simulation codes with the fluid model. In the fluid model for scrape-off layer
(SOL) and divertor plasmas, various physics models are introduced. Kinetic approach is required
to examine the validity of such physics models. One of the most powerful kinetic models is the
particle simulation. Therefore a particle code PARASOL has been developed, and is being used
for the simulation study of SOL and divertor plasmas. The PARASOL code treats the plasma
bounded by two divertor plates, in which motions of ions and electrons are traced by using a
electrostatic PIC method. Effects of Coulomb collisions are simulated by using a Monte-Carlo=
method binary collision model. Motions of neutral particles are traced simultaneously with
charged particles. In this report, we describe the physics model of PARASOL, the numerical
methods, the configuration of the program, input parameters, output formats, samples of
simulation results, the parallel computing method. The efficiency of the parallel computing with
Paragon XP/S15-256 is demonstrated.

Keywords: Particle Simulation, Divertor, SOL Plasma, PIC Method, Binary Collsion Model,
Parallel Computing
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i ~L,/2<z<L,/2

y=20
*_]’Z%j{rj‘@ iﬁ (1 - 7'9)(1 - Tc)Moss
%%(ﬁlg TeO
14V iRE Tio

To BLU T ld, ThENEEINLIEFLAA X DRETH D,
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A= F K

7
7
Z
_
Z
7
7 RS - Rk
Tk T
7
—~ aT
Z
—% 14~
7 T 148
i : | l B 7 x
e— P———
Ls Lc dl
x=0 x=L/2
mok TR | | BrvRTae |

X 2.6: ki & BADIHK & FAE

A 7=WHFIRE (cold particle source)

1. MEM T
5 A N=FHEED T T AT HEIBIZBWT, HWHEN T L (1 —r,)rN,, 1
BT h, AT AHNTOREIEFLAFVIZOVWTUTIIRTHEY TH S,
& —L/2+d <z<-L/2+d;+ L,
L/2—-dy—L.<zx<L/2-4d

y=20
kLT3 D (1 — 7r,)7cNioss
TR T..
14 v iBE T;
WA FAT H I Y ve = /2E./M

L 3% WH FHAEEBOEIBIETH ), d 135 4 /35— 1D 6572k HEHG 58
BEToEH*» RS, T.. BLIU T, 1L, #FhENEFEAF DT VFY— XA
B, E.\ 34> OFHRETANFEF~Th D, BOBFATHIEEERE v 135 4
IN—=F MR AMEIZG 2N A,

2. AT
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FAN—=IHRICHALHEERLMENFIE, VA7) 7Fr, OEGTY /35—
S 6T T ATHEBIIHBE PR FE L TS - s b, BETLHENTFO
UL g Nige, T TH D, EEFLTIZRTE)TH S,

i z=-L/2,2=1L/2

y = 14V HEME
*j%iﬁ( TgNioss

i Tyn
ST rpn ld, FAN—IEWPSBETL2HHNNTO, A4 12T 5REHER
T T/, BEPURFOERBEOFENL, 77 XA=IZ0D ) HFAOATH A,

2.6.3 FABHE L I5E

EiR 77 A —L,/2 <z < L,/2 I2BWTHER FICBAIHE T 5,
FAN=FPOEFEIZB VT, BT 5 BMUEERIZ X ) FRR 1 OERE % B TR
IANF-FTEDSED,

AR ~L/2+dy<e<—L/2+dy+ L,
L/2—dy—L, <z <L/2~—d,
BimE (1 —7pe)Te
A% ViR (1 —74:)T;

L, SO EIRIETS 1, dy (15 4 75— 5 b > BRI £ TORMER KT o e,
Th: (i%ﬂ%ﬂ?&',:jﬁ& /r 7}_ ‘/@?’:ﬁﬁﬂjifc‘béo

2.86.4 RUVZXAYIINEESH

f(vz,vy,vz) = Cexp (

T, T, mEFNENMITRE, KTHETH .
PARASOL 7 — F 2BV TiE, EERSZRZRIIDVTRORTE R b,

gIRIEEREETH - T, FH<g>=0, T <g’>=1Tdh5b, kv V=X, a—IF
V=Rl DY = AN 100 BB 7 AT VAL EEEEZHEL, #20561%
BAES, TORBEFIEIREII<V>=0, <V>=T/mil%h->Twn3,
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2.7 PERTOERE PR FRAEOER
Gl Vet Y JDSE: o
PR O &R (FEREFED) RO L HITKT,

dv,

= =0, (2.42)
% = 0, (2.43)
d;/t" = 0, (2.44)
‘;—f =V, (2.45)
% = V. (2.46)

Sk VA L B

PARASOL I — NI EREM AL F3 OB RETH 2 Th {, kB O #MEEETE
AT o WHERIIHE T EEALE T 7T A VIETER T 5,

(Voa, Vo) = (Voa» Vob)

ZZT, METL2Oo00MERHFEY a, bET S,

54

HPER A AN S HRIZFEL 728 &, Thbbae<-L/2E72dz>L)2k %57
L&, BRI S,

B3R
TRTHAA Y a LR F b IZOVWTHELBREZIT ) UTIORT LI IZEFRERD
HE A ST 5,
VaHvb
i

BHRERICL VR f2 14 Ll , I OFERFH (BFL A4 ) 2 BESE S,

FREE - BES

DTFORBEBEBLI A EEBFOBBSIZOVTE, BN-Ua TR HE-T
VR,



JAERI-Data/Code 2000-025
3 HERRE

3.1 AEKXOMRBL

PARASOL 27— K THU) #& ) ¥, THOWREIZ L > THIRLE N, HRTLER

TH b,
Bl . BREITEHOT T ATEE <n> TROOLNZBTT 7 XAV EEK

9 1/2
e-<n> bt
Wype = w
pe £0MMe ’ pe

B MHETEE T, (=BR7 I AR EOETIRE) TOEFEHERE

Te 1/2
Ve th = ( 0) N V — V

me Ve,th

BB | wpe & veqn TROLNITINNA L

Ve th T

/\DEwpe y E—)w
BERT Vv
7
B
e];:)D—AE

(3.4)

(3.5)

BB OB EIE, A4 OBEE vy = (To/mi)? TROLNIZAF DT —<PF

pPi = m;v,-,,h/eB tf—fz@ﬁé L t@ﬂ:b:i b , ﬁ*%'ﬂ:j—zu)o

EEROBEIZEY, 4 0EHHER (ERLEEZ 5T) RO L) IZHFRI LN L,

dv B
E = O,E'*‘OBEXV
dx
Et- panad V—{-va
ZZTC;, Cpld,
c, = e
m;
Vith Ap L
Cg = ———
B Ve th L Pi
Thhb, I, B L fERF.(EE HERIE, KX TEREIN 5,
th _ B
@ = YegE
dx B B
E = EW|+CEXBEX§+5vy

(3.6)

(3.7)
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TITC i3, BAIHLTRCy =1, 14 XL T Coy = me/my, TIZEFL
A4 F 2R LTI CexB = Ci/CB Thhb,
FRILESN IR T » v R ELORIERATRSN S,

d?¢ 1

de? _<n>(ni ) (3.10)

E, = _d¢ (3.11)
dz

y FHEOYEIZDWTI, FETRY EAT 2 EMAEEN 1 = (BL/B.)(mi/To)* A
PWEALDTY) GRRSAL ST 0 2% Agy) 2 EEEICL T, BRILILEREE 52 %,

12 B,Ap
2
D= AM( ) L (3.12)
7 —UERIZOVWTE, EFOTFHEBTRE Ly, EAROESO L2 L) BEILT
Bo Tz, PEATFHEEOERE (M, EHE, MECHRE) IIonTE, ThEhOEHE
BRI T, BN FOFHERITREROR S OIIZL ) BT 2,

3.2 TRAvIa

x JOOHI ~L/2 < 2 < L/2 # 5B AV > 2 THET 2. THBEIX T2 E,
Avvalid Ae=L/JX Thbho B1RILN—Y ar T, EFAEOBHERLS L
BT x AEIZ2WTOA 1 RTTEET %,

3.3 EHHERD leap-frog & (BFEZES)

R 2R L 7R F O BB AR 2 BER IS C 720102, (1) oz E0ICBE SRR, (2)
leap-frog £\ & ARSI Z1T 90

=R E LITIZRY,

BEEI /0 E )
tr AL : By _t+iat
VA _VE = O, BE, At, (3.13)
3 1 Bz 1
XAt _ yt+iar %V;HAtAt 4 CExBEE;ﬂAtAtv (3.14)
B,
ytHiae _ythiar _CEXBEE;’L AL+ Su, At (3.15)

Ce’,', CExB IZoWnTiE 3. lﬁ'ﬁfgi&fi
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2388
GBS, RIECRL 72 AR % LT 5 2 & T (VEAL Vst YAy Tl 2 3
AT 1 KRR < B IRE T A

1 B,
VEHAt vyt o EEAt ALy 0.5CB§(V;+A‘ +Vh, (3.16)
V;HM — I/; = CiE:/+%AtAt - 0.503%(Vj+m +V;)
B
050 v 4 v2), @1
V'Zt+At . V'zt — _0.503%(‘[;+At + ‘/:), (318)
Xt+%At _ XH_%At — V;H_AtAt, (319)
yttist _ ytizat V;“JrAtAt + du, At. (3.20)
i (3.16) ~ (3.18) IZ BT,
Vt+%At _ V2+At + Vt
2
EL7. G, CglionTlid 3.18i% B,
FREREE
PR TAZ DT RO & 5 2 AT A
Xt+%At _ Xt+§At _ VIH'MAt, (3.21)
yt+3at _ yt+iAr _ VyHAtAt. (3.22)
to to+ At to+2At to+ 3At

<
]

x,E

TR T —
W
(V)]
~
—_

| to+EAt to+3At to+3At to+3At

3.1: leap-frog i£
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3.4 %E, SHESTHED PIC &
3.4.1 ®WESHE

PARASOL 77— NI, BERMEEETHIZ PIC (Particle In Cell) % H\W 54, PIC {EIZHE
W, x FANZGEI SN TRIZBWT, HTFOBEBMELEET AT SICHECEALMTT
B39 5,

p; < pi£(1-D)
piv1 < pju1ED

CITIEEAA DAY, BEIIBETOLEIIHYT S,

Mesh j  Particle Position Mesh j +1

3.4.2 EHEE
BFHLOBEBSEZ, XRXLVEFTTKD S,
E. = _(¢j+1 — ¢j—1)

= A (3.23)
K EICBITAERIE, PICHEIZLANEESEFHWA
E =(1-D)E; + DE;, (3.24)
3.5 K7vvoHEXOPBEREE
2
Tt a, x AR A ik A £ LIRS TH b
- ¢j_1 + 2¢J - ¢j+1 = A.’c2p_,- (325)

7 (3.25) DHDLAVBEATHAHDT, Filk R; TET LT HE, ZHMAATHITRESN
L R ML Ty, kFHILER D,
3 (3.25) %
¢; = P; + Q01 (3.26)
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DB EMZ 5, HMBERIIBVT ¢gyx i BWHEIAONTWEET S L,

~¢sx +2¢5x41 = Ryxs1 + uxs2 = Rix (3.27)
bix+1 = Prxy1+ Quxt1dsx = J;H ¢;X (3.28)
L7:A5- T, R
Prxq1 = -—'-—J;H (3.29)
1
Qux+1= 5 (3.30)
KIZ —djo1+ 245 — 41 = R; L1,
- ¢J 1t 2¢J ( J+1 + QJ+1¢.‘I) (3-31)
Pji1 + R; Pi-1 |
_p 0 =D + 3.32
#3 = Fit Qigin = 5= QRit1 2-Qjn (3.82)
L7zA3- T, p R
P; = R N7 (3.33)
2 -Qj+1
Q= (3.34)
7 2-Qin '

DX P, Q; WHEBRAILL>TRES, P, Q; 02T RESTHY, TR
D gy WHGZHNTVDHETHE, A (3.26) POHHTERAIZL ST ¢; (5 =3,4,---,JX +1)
MHRE D,

TESEFR AR IER, 04/0z =0 (¢ = ¢3) D& X 1F, K (2.46) 5

—¢1+2¢, —¢3 =Ry (3.35)
EHL T,
$3 = ¢ — Rz/2 (3.36)
—%, 7 (3.26) £ b
$3 = P53 + Q362 (3.37)

DR HLDT, ZO2ED, ¢ = (P3+Re/2)/(1—Q3) HRkTE D, X (3.26) » S Hj
ERAZLD ¢ (G =3,4,---,JX +1) KT 5,
3.6 TEMELE

3.6.1 —#REW

PARASOL 2 — F THIH T A8L51E, HEAREICL 2 —kELHR (0 & 1 OBIZ—H
WHamL TWhELE) 2L 35,



JAERI-Data/Code 2000-025

R.;1=aR,+b (n=0,1,--- modm)

T2 abmidBEYIBIENIFAOBEKTH L, —H#KIZ, 32bit ETETEETIE, £ m
328 L7 4, PARASOL 2— FATIZRD L HIZRESN TS,

a = 32771
b = 1234567891
m = 2147483647

PARASOL 2 — F Bit5|FHE /Y~ 3 > 12 SPMD (Single Program Multiple Data) “E
FMIZE D Ay ¥ a HRGEETENLIN TW T, BEOFE /- FE2FIHL TRBEE
FEEZTRHIIENTES (i), SETHBEBTHUEBENGEAET A L2 HITHED

L, ROLHIEHE/ -V BIZELZLEEE R 2D 5,

R, = irank + 1 < m

181ze + 1

ZIT, irank (I 0 5HRAH /- NFF, isize 3FTHEA/ —F-TH 5,

3.6.2 I[FMEXK

Eﬁﬁﬁi FRO—REHMEHWTERM 7 — 7 V220, S5125o—ilkE
CITFEERDLIETHEETAL, TOERSHAT—7NMIE 005K K4 T TOEL L
D,ﬁ%u1,ﬁ$ﬁ&@3m01%of,:—b%ﬂhk EEERENS,

4 PARASOL O#iE

PARASOL I — Fi{3 ANSI Fortran 77 HiEIZ L 725> Ta—7 1 73 THH, 2000
FERED/N—T 3 VT8I FIFH B 1 Paragn XP/S15-256 (Operating System : Paragon
OSF/1 Release 1.4.7 , Compiler : if77) TOEfExFie& L T\»A, PARASOL 2—F®
O —NEY 12— VIERIZIE, Paragon Y AT ATHHENANX 7475, MPILI A7
FIVD) Y IISLETH b,

AT, PARASOL 2 — FOBEL R T, 4.18], 4.28iCldF7nrsrs2070—-F v —§
LRIZUT T LD—Ex, 43 TIET U T LY —HEEX R T, PARASOL O— K% %
195 LTREE 7:cz>}\73/\°-7 A= FZDWTIL 44T, 4.5Tid PARASOL a—-Fo7
By b7 7 ANVEHO—EERT PARASOL 22— FA577% ) BESVIESICL W RES
N BEHISEIZ DOV T 468 TRY . 4.78 Tl PARASOL 2—F mizﬁuft JD\N“C, ZD
BEZ R,
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4.1 7AO77L70—

4.12, PARASOL A= FDOE7 07 7 LB AMHEO 7O —Fv— b L, £hiZ
MG BEI7 057 L8 ERT,

EEF TN —F 2%

| ML INPUT, INITAL
]
| /= FIiff | TRANS
B ARRNGT
| %ﬁ%&{%gﬁg | CHARGE . ELCIAS
WAt
W)
kA COLLSN . NCOLLS
| i) B ACHR | EXCHAN
| i%ﬁ%@% | MOTION , NMTION
I ?{a‘f%ﬁléf -1 I IONIZE
i ﬁ%ﬁt:ﬁ GENRAT
L ﬁ&%-%mmﬁﬁ | PLHEAT . PLCOOL
gat - mohum | OUTPUT
# T

| cpummiitm |

END

X4.1: 70275 4L 70—
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4.2 T 1-)I—8

AETIEPARASOL 2 —FDOEY 2 — VB L FDOMELRT, LIT, HEOMICH S
wply, FhFERETOSTL (M), BI04 (S), MBEIZur 54 (F) 2R
T, MEEI70 75 LA0ORIE REAL¥ TH b, RPORLFT' = &/« IF ENEY 2 — )
HEIHENSEZE%E/RT (REDFN 25 VLCORD £ TCHOEY 2 —=)IVIZ DWW T HE
REBETREERET D),

il B AFE
MAIN PARASOL ®Fa > b a—)b

— PLTDA1 Ty M (BHERT x2—-%)
INITAL WEAMCALER (R T O E & EEDRE, HatLEE
FIOMERILSE )

M
INPUT S GEtENRTFA-F AT
S
S

— RMTBL S EHSHT—FT—TNE AT - T T LD
E

TRANS S J/—FH#E FMTER oFarsbu—u

— TRANSA S/ —FH#EE (KFHEHR) oo bo—u

— TRANSB S /—FEEE TRBE)

— TRANSG S /—FHE®E KFUHE5)

ARRNGT S  kKTESNEEROEZ -

—~ARRNG S  KRFENE X v aFBEORNEICHERT S,

—ARRNGR S K FENE AV 2HNTT V¥ LIZHERT S,

CHARGE S EWMEEOFHE (§34)

ELC1AS S EHETHE (§3.5)

— ELCIBC S SOL &#RHIEHOZ-OOMESY 1 /3— ¥ HEMEFHE

COLLSN S WENHMERIHE (7—uryFE) oFarbo—)
(§2.5)

— COLL1 S RN FRIEZETE (r O ESE) (M AR TER

— COLL2 S WENTHEHEREE (F—urHR)

NCOLLS S Rk FEEEETE (EMER) BT AR HER

— COLL3 S RN THERETE (EMEHE)

EXCHAN S fMEREMHEOFEIT L MO—L (§2.7)

— EXCHN S IrEXMHREEHE

MOTION S wrENTEEEE (belld.0oES) & fellEE)) (§2.2)

— MATRIX S 3 m#E 1 RABENXEZRE,

NMTION S ek EBFE (EHES) (§2.7)

IONIZE S EEE (§2.7)
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il B NE
GENRAT S TRk T - PHRTHAERTE (§2.6)
— DISPOS S kv bV— ADORHEMNERTE
— DISPO2 S — IV F YV — ADREMBRE
PLHEAT S 7°—7 X~ DEMIGETE (§2.6)
PLCOOL S TIATOHRBHFE (§2.6)
MAXWEL S wr Az N-FLY T EESMENIGE ) RERE (
§2.6.4)
« INITAL, GENRAT, PLHEAT
VLCORD S EEMAELR (§2.2.3)
« INITAL, CHARGE, COLLSN, EXCHN,
MOTION, NMTION, GENRAT, IONIZE,
PLHEAT, PLCOOL, DSMEAN
OUTPUT S TJuvbhF—sHhoExarirto—n
S DSMEAN S “uvy h7F—¥%5t8 (FHESM)
—» HEADNG S Gl 7HEHRLT ) A MNHT 5,
— OUTPRT S #at7—% D) A MDA
— PLTDA3 S JuvitHh (Aviar—%)
— PLTDA4 S Juv b GRESHAT—-%)
— PLTDA5 S JuvhEH (BERT VY IVOBERYIT—%)
— PLTDAS6 S Tuv ML (BEEENTT—%)
— PLTDAT S Juyvy W (BEHKFT—5)
— PLTDAS S Zuv ML (BEHAYYaT—%)
— PLTDA9 S Juov bHD (BEHEESHT—5)
— PLTDI10 S Zuv M (BEABEERNTT—5)
- REDUCE S /—FMHE#E (#Hit7—7%) &, PE#OLOTH Y b
)
— GATHRV S /—FR@E (et7—7%) &, PE#0O»HO7 0w b
o
REDFN S HET7TANICEERELEN LTS,
RANDOM F —HELEoEK (§3.6.1)
RANDG F ﬂiiﬁﬁLiﬁ@im‘z (§3.6.2)
GAUSS S AT — 8T —TVOERNES 2 HET 5,
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4.3 QT35 LV)—

LF, 7077 46v) —#&ERERT, —HELBEREY 2 - il onwTIZ R S5
T 5

MAIN

—— [npur [ ] PLTDAL []
[REDFN_]]

[ InTTAL [

—— [ARRNGT | | ARRNG |
|[ARRNGR ||
——{|cHaRGE [ ——{[vL.corD]]
—[eLcias [—{[erciec]]
|[corLsn ] [corl [F——Jcorr2 ]
[vLcorp ]
| [ncorns [F—JcoLL3 ]

— [Excuan [—{[excan [}——{[VLcorD ]

MOTION

|ranDG [——]causs ]
[[vLcorp ]

— [nMr1oN [ —— ] vLcorp ]
IONIZE VLCORD

®

4.2:. 7075 L) —tEiE
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O,

— [ gEnraT | F—{ [ MAXWEL [causs ]
[pzspos]]
[p1spoz ]

—{Ivrcorn]]

— [ praEAT | MAXWEL |
—{ [ prcoor [ —{Tvr.corp[]
——{[outpur | I DsMEAN || vi.corp ]

[ errpaz [——{rEDUCE]
[ prrpa3 [ [rEpucE]]
carury | |
| prroag [F——{IrEDUCE]
[ prrAs | || zEpUcE [

rEDEN ]

;

M4.3: 7ar 560 —E (EX)
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4.4 ANNTA—2

FoXT A—=%L, HEBEES (BEAS)) o Fx—2 ) AMNERTESRSE, Ah&h
% +—2AL1) AN FORTRAN it$ki CARDO1 ~ CARD10 $ TH-T, #—AV AL,
FOANNUBIIR T 07 5 4 INPUT TEITEIN S,

A —241) A +: CARDOL
JHH i) COMMON Eik

TITLE 40C  TITL - A 2

A— A1) A b: CARDO2

JHH i COMMON Eif
NO I*4 R FH
NON I*4 MR35

f— 241 A b: CARDO3

HH # COMMON Eik

MDISKI I*4 DISK DAY —k 77 4V ANEIE
£0: ) RY—FEHEEAT I,

MDISKO  I*4 DISK DAY —+ 77 4 NVHEIEIE

£0: )Ry - EHERAT7 7 AV,

IPLOPT I*4 DISK 70y b7 7 4L SHEIE
>0 TAF—FAEH
=0. 271+ —FEXHEhH

<0.HA%RL
KTMX I*4 BCKK HEIYALAT Yy TH
KTPR I*4 BCKK Tay shF T a s

=1 RpHFEEE
= 3. REMEEHEL T, BLUERRKETHE

Hh
KTPRO I*4 BCKK Tay NMORGBAT v
KTPR1 I*4 BCKK Ty b ENEEAT T

KTPR2 I*4 BCKK E 3B R B
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F—241) A F: CARDO3(Ht X)

HH i COMMON Ek

KTPR3 I*4 BCKK T R [ - 35 fiE R P

KCOLS I*¥4 STEPC EHEFEOHE (KCOLS A7 v Tl —FED
)

MKFLG I*4 MARK BhE 7 7 4V H I
>0 7AF—FRXHEH
=0: N1 FY—-ERXHED
<0:HH%EL

MKMS0 I*4 MARK BIRRLT-EIRO -0 DR E (A v P2k
)

MKMS1 I*4  MARK BER T RIRO 72O OEIBIEE (A v a2
5)
MKMS0<MKMS1

KMNA I*4  MARK e EXERIPR (B )

RTMRK R*4 MARK B IR FEIRAEE

A— 241 A b: CARDO4

0 < RTMRK < 1

HH 7 COMMON &bk

N1 I*4 PLMESH 7 ov MHOEEBIEE (Xv ¥ 1ES)

N2 I*4 PLMESH 7uv MEHEEIRE (Xv 3 a2E&S)
N1<N2

N2VP I*4 PLMESH 7w MHMHEEIEE (Av Y 2%F)

f—241) A b: CARDO5

BRI ZIBET 5.

HH x| COMMON Erf

JX 1*4 MESH Ayl

JXo0 I*4 MESH FLT-BCE O I E A

JCOLS I*4 MESHC EHREEIZBITA Ay 21ER

JCLES I*4 MESHC BEREOBEGREEIEE (Ay a2 i)
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HH vl COMMON &Ik

RMIME R*4 PLSM 1+ 88 (Bl

RTITE R*4 PLSM 14 imE (BF)

RMNME R*4 NEUTC R EE (BT

RTNTE R*4 NEUTC R IRE (BFIL)

RMFPL R*4 COLL BTFOFHHBITERE (VAT L4014 X)

DXMS R*4 MESH XAy a2t ARX

DT R*4 TSTEP YANATy THAX

PRBEX R*4 NEUTC fir TR AR R

GAMMA R*4 IONIZ £ ES

RLAMIL. R*4 IONIZ FRFOFEHEBBRITREE (77 XA<vE)

RTIWTI R*4  IONIZ AT ORE (AF 1)

F— 241 A b: CARDO7

HH pidl COMMON &k

GWIN R*4 PLSM BEIZIRIN SN EBAL T OHEE=F

GAMMN R*4 PLSM BE\ZIRIL E -ty T- a5 &

RTWNTI R*4 NEUTC TSR FORE (14 1)

POSTN R*4 NEUTC BEM S BT A Rk T E

F— 241 A b: CARDOS

HE pin COMMON E#f

NRGN I*4 VBNPS WES T T v b OFEBSE

NVM I*4 VBNPS WESMT Oy N (RANS T LERR) O
e

VMAX R*4  VBNPS EESH 7Oy b OEREIEE

PKFCTA R*4 INPUTC @&#ESA7 Oy bDOKFEFEMATr—N7T 727
4

PKFCTB R*4 INPUTC @#HESA7Oy bOEEHMATFr—NVLT77 7

4



JAERI-Data/Code  2000-025

f— L1 A b: CARDO8 (#:&)

JHE il COMMON &Ik

PKFCT2 R*4 VBNP2 WESA T ORI — VT 72 %

YMAX R*4  VBNPS T AN=ZIREBG 4O Y 8RR A
fi&

NOSLC 10I*4 INPUTC EESMA7 U v MOFRRVEIRE

F— 241 A b: CARDO9

JHH it COMMON Ehk

SORC R*4  POSITN KR A T a v
=0 BRI SRR & D, ik
Foxt & fitke
>0 AT B AR (B L)

XHOTA R*4 POSITN kv v — AREHEBISE (L A7 L48E]L)

XHOTB R*4 POSITN kv bV — AEEHEEEE (v A7 22ER)
XHOTA<XHOTB
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