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Numerical Studies on JT-60 Divertor Plasma Characteristics
Hidetoshi YOSHIDA, Katsuhiro SHIMIZU and Masafumi AZUMI

Department of Large Tokamak Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken

(Received January 22, 1986)

The characteristics of divertor plasma in JT-60 were numerically
studied both for Joule heated plasma and for high power heated one. The
effects of parameters related to divertor plasma or main plasma on these
characteristics were analyzed. The former parameters include divertor
chamber shape, divertor configuration, width of scrape-off layer, effective
pumping speed, radiation loss and so on. The latter parameters include
main plasma density, input power, particle diffusion coefficient and safety
factor. The dominant parameters on divertor plasma characteristics and the
conditions required to produce cold and dense divertor plasma were clarified.
In order to investigate the above subject, a new simulation model was
developed by which both divertor plasma and main plasma can be consistently

analyzed.

Keywords: Divertor Plasma Characteristics, JT-60, Divertor Configuration,
Effective Pumping Speed, Radiation Loss, Main Plasma Density,

Particle Diffusion Coefficient
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' —— TWO-POINT MODEL
| 1
0 6

Oy (10°%57)

2.6 FEEFL(FA45—Fa—-F) LT EHF 48—y BTN
THI & Tl L Je 0y, B b
A jump=0.1, L1=100cm.
[LEIL Q. AR BV T, n,, BFHEEEF
EHR—HT 5,
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24 ROLATHAIBTSXTOEE

FAN—SBELT 5 A2RET I X7, R VA TATIBT 5 X%, 5§47~ 8753 X=D=
BN D (M2T), £77 A~ 0k FRRNEECHTIISNTED, F4 5573
ZZTDNTIR 228 & 238 TR Lice KEHTHE, F14—SBMCETE27 14747
772w DHEAEALEE, FCTOHRCKELBEESTE 52 -8 E2FH S 45— 4
75 X = Dk & OB OV TN B,

MAIN PLASMA Lo
DIVERTOR PLASMA
T THROAT ——— DIVERTOR PLATE‘T
SEPARATRIX

MAGNETIC SURFACE

K 2.7 FAN—FEAT 5 X< ORAEME (JT—60)
XTS5 ERIVATAEVET T X< DERDI ST Ry 7R
WAmTHD, RIVATFIRBT 5L 4 =475 T 7zDIER
BAa—  MRTHB, ¥ Ly=7R,q,, Lp=L,+Bqy/Bp TH 5,

AT vA TATETE BOREHETAEXEBIBIKD - SN EETHS, CNEITS
FTAZTPOARTVATETENEHMITHALTLHT 5BBLIPINTE, T I SBIRITH-
THAN=FPNFRHETLHB IR T LOHERICE ST, A7 vA 77T 5 X< DEED
mEDIMPBEL LN LTHS,

A7 VATE 7B 7 X< OBECRIE, WHEHEC EEEBEE T3 Lick-T

" +g . (20)

EEbES, HUH | BEHNBICEE FAOEKEERL, 2 AT EROELLRDT,
v, BR0 - NETORETHY, $7L, =7q,R ThHh, EROWKITHE-T, 27v
ATATET 5 7~ OYRBERIRITH > TRE BEL D ERE Lz, FRRICT 3
F-DHEHBRSENEHTAOLEBEET L L E>T
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2 Ot ' r 1L 5y 2 L ar
35 35
. i T ied 5 nTiVM
— Kb, - — +W, +W, @n
L, Lp 2 Ly
3 ¢ 1 @ T in
— — (nT,)=— —{r (k*—"+—-D, _T,—
2 0t ¢ T 3r{r toar Ls "€ o }
33 . 45
T -T 5 nT.v
C o= L W, +W, (22)

"L, Ly 2 L,

LEHE L, ERGHE 2 conduction K& AWABARO T 5 v F X% EkL, i
K@ﬂ@ﬁ%%wtaﬁb<%3ﬁﬁcmmmmﬁﬁi%%%%ﬁb?oﬂ@m~@$f,H
HE AT SIS LR — A 8EAY, SEEREERD LI IKRET %o

: (23)

kS =x] =nD, (24)

PledDA 7 A 74787 7 A=08E ARADP CEEAHPRESHBOEED, Ao — M
ENLTIAS—QINFATERABLIUORTRERORE DL, RV VA TATIBT 7 X707 A
— sy, , REER D, , PHNTOI RV F-E SOFEERILDT, ThoDN
54— LDMBERENI, OB A7 VATAIBT 7 X DBREEZAI N A~ I EE
o — F TR L,

B 28 iC A — LI HOFEKa 201 & 05 & LI EAERT, Rdr=095~098mAsR 7
LA T ATBTH D, BEDPKELBD EFEMEEOFHILLE-TS, £21 2H5LE
T X bORTERE LB 2HEEREA-TOEN, FIN-FE~OHRFRT,, B35
NELLTOIENT &bk b, BENGHRE L Ta =02 2&A,
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Effect of Diffusion Coefficient
3 300 B 6
\\ t=15sec O
\ T, A 13 ‘
N \\T[ N 90X10 | 3 n 45
Te \\\ | \\ . 0.1Dg
\ 2 2001 ‘“\\" 05Dg |4
. B - N ~ :
IE — \ . N
n 18 @ N\ |
\\ ] [ — B \\ \\ ] 3
A Z Te \ \
2 N - A\ \\
11 iO0 Y] 2
] | \
4 | \
Dy - \\\\ \‘— |
y "'-._“. \
| | il 1 | ) | L O O | i | | |
02 04 06 08 092 094 096 098
r{m) r{m)
(a) (b)
X 2.8 RAZVATEZTIETSA<w~53 54— oL
(a) ET7IRXTDNFTA—F ~DE
(b) RZLATHATETSATD T A—% ~DE
D, = @Dpyun & LT a=0.12L05%2HE L LIEA,
LS ABHMBEMy — 2L BE I D0,
21 RIVATAIEBTS X< OERICREY
R D, hEE
particle flux (1022 g7%) confinement tine (s)
D, r, r, r, T e
0.1Dy 1.45 0.16 214 0.37 0.52
0.5Dy, 3.0 2.8 2.4 0.17 0.52

Dg : Bohm diffusion coefficient

n (10'9m-3)
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B2ty TH 75 e ~3 0 -TL BEEDTAVF—Ey Lo TEESHNESE
bg2aEmRd, TANZCLL - THEBINADERTPEL LR EN LI KEFFOT A AF
— 3 eVERTHIN, 44 VvHEBRTHELINTELSL )Y A 7 v F OB HRIT L
DE75XvhTRELUBFETREINA2PEHRNTEE 10eVAS 100eVEED T R L F—
EHObDEEAON D, RL2ERENZEICE) =50eVOES THHERTOMEIOD
AR I LA THEBRTA A ILENTEY, Eo=56eV LENTEHERLZESONT L, 124
D85 A =5 ELTE=50eV &L,

12

10

T (keV)

(a)

Effect of Neutral Energy

: 13
10
3 300 —
t=35sec 1 t =35se¢
Ti _ 13-
T n=124x10 | ~ \Te 110
= i HeV
2 -l 200+ "‘--..,‘.‘ 50ey 18 ".T
n N OIE 2 heY . O,E
— Ne — i \\\ i 6 __o
1 - + NN Z
- P ‘\\ [t
-1 100+ V14
|
- ' “‘— 2
| 1 ] 1 | i | 1 O O | | [ 1 ] O
02 0.4 06 08 0.92 0.94 0.96 0.98
r(m) (b) r{m)

29 RIVATEZET I Re~G 220K T T r0d— OFE
(a) EFFX=D5 A -5 ~DEE
(b) RZLATATBS 73R DNT A~ ~DEE
Eo=5eV & 50 eV THIEE L7285 E, Ty ~545
BT LTl — R i K B2 3D,

F2.2 RIVATATETI AL RIEFD
R T Ry R, DB

particle flux (10%*s™") confinement time (s)
Eq FD f, I T, T
5eV 1.05 0.28 463 0.75 0.59
50eV 1.89 0.41 3.57 0.40 059
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Ricifidv, ZEATBEOFTEHAZM210 KT, BTRE B HIH A conduction
HTHR->TW B, v, KIEEEINETL, 30MWODEBIMAET-Th, &7 1w 72
WRETOETIREE 100eVERETHE, —4, v, BEEIFCRETHRERE,

Vv, BKELEBICONT, R LA T 7 B TOBESRAT B, 545~ 5 E~FAS
HHFHBIv, LLb¥RTE, COTHEITNELAR, v, P RIVATFIETS
AR OEEICH L TR OEEBNOHE/7 2 -4 THY, Higv, 0,3 515-5 75 =%
TDv &y & consistent CHASHETNRILLRCETHE, BEKONTE, 2.5
TH ol Th~<5s,

Effect of Flow Velocity

300 ; 6
v Uy = 2x10° m/s
o
[
200 14 _
(a) 0 ; | ] ; r?E
@L [+1]
1 T T -~ i)
- =
-I:—- 6 B ‘ ’: =
N'-"’ — rﬂ'l ’/” — 100 2
o ,/’ _
N
v [ el 7
2 B //’ ]
. ["w _ O | ] i ] L 0
() S~ 092 094 096 098
0 ' 2 3 4 (c) rim)
U, (10%m/s)

2,10 A7 VA TATET 7 X~E5R5HEOEE
(a) X757 X>ORFHUASHE 7, & TavE—H UiAY rp DR
(b) 77 XehoONTRT,, 54/ 5—5 M~DRFHRT,,
BLUE~ORFHT, ~DEE
(c) A2 VA TAIBY 3 X=DBEDEE
MEBETE, R VATFIBT 5 X~OBEERDT B,
54— 5 QI NOR T Ly NS 5,

KXDFER L & 0F-&XITE VT conduction IHAXEMIES, b2 s vl 747877
A= MERP OBEEDREETH 5, MAAN T —KHANTET 7 X~ OBESERIICENE, 22
VA ZA 777 X7 DREPRELID, FAN—8 75X EOBEENNUL U Ty, BEELL
Bo COBBOFREAERK211ICRT, BERED TR, BTEENSVETI bR 5,

i 16 ——
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. . — 19 .
Low Density Operation n==6x{0" m3
Telrs)=550eV
300 | 1 | T \ 6
Ti 1s
200 - -4
>
= 13
|_.
100 42
n 1
-_-__—_—___—_—-———
! 0 [ | ]
02 04 06 08 092 094 096 0.98
r{m) rim)

B 2.-11 (EEFEERICS 7 —EBMBLARORY LA TF 7B T3 X Dl
SHRZEILEINEC YT — 30MW, T X-OEEEE6x10%m™Y,
CDEE, RO LATATETFS X BEEEP ISR TH L, 54 /5—
F TR L DREEBENTT LY, RIVATEIBTS I XD
A — AT convectionTEP EEIMTICAL YD, FEGFELNL D, O
W, LSRRI VAT 7 BHERTORTFREMMEIE®RE L5,
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25 HFAN-FGTIATERYLATHIBT SATOHEOCES

EEHITHE, Avo— b REBULZRIVATAIET S X EF A4 75 X=DEOTHE
DINESIE YT~ S,

A FRENLCTRAI LA TE 7B LT A 5=y I~FEATBE T L (20 XD $E 2 IE
£0, kXTEhHE D,

: dv,
r,.=/,nv, @5
0
Flomaridiy 21, @2) ADH 2, 3HLD,
o T3j'5~ Ta}.)s ; av,
Qun==2 [S(&,——+—av, T,) — (286)
i=ie Lp 2 Ly

Eiban b, ModAZ LS 74 7BOLEE (V,) THH. Ao—- MRETRZ LS %7
B77X=wEy 4/~ 75 Xwhconsistent K> fowicid, mMED ', BELTFQ,, #
BAHELC L SRARE ST,

TR v, B -RETHNE (25) Kid,

Iy =<ne> vy S @n

EBFE, TN, > AV VATAIET 7 A< DREFPHEETHY, SHAILAT

TV B .

f7%@%ﬁ%%ﬁ%@,s=Ls:4sz-%-E3?@50#E,zm—h%mﬁﬁ%74
i T

N—5 75X OMTRRRRTEZ 50 %,

Fy=n,,v,S (28)

th
AGVATAIBT TR EGA N4 T 32D T HR0— PEHTFEEEETLEEE
<n,>=n,»2v, =v,, THd, #-T RLIr,c@LTn > &n, B-HTEL
L& v, v BEIECLLREETHY, ©INh—FOREEKIHEHT 7 X0
I, 2TEEEGESHDILENTEL, LML 2OHORETEAL L EEH%EQ,, RS
&b U Tiitg

FF<n, >, En,, ARSI EABAOFFKI2ICRT, Fhw s EET — FER LR
ThD, FTIXCEENRR U, 2EABE, [kt 5<n > OBHERDOBEEH
TRENBZEICEETH L T LDk, —F, RKoEFRQ  FRELCL TRIEEF VTR
Wi: P T b0, BHETHE, EREWROLEATIn > =n, 4D, I, KELT=
DUATHTRBT I XS AN— T3 RA2d Ao — METFELR(ESESN L, 77X~
CTHERHIE L TLERRE - EERRECEBEEAGNRB 0T, £<n_>, OEFE

%) BT O thermal conduction A I GE, Q L eWd D v, DEEBINE 0, -2TQ,, P
Eol, Ao bRTHTI A=0Q HELTHITE,



RITH, WHREIEEFRETO, FH—ARBEIEFRETO M, < > OBFETHE, X
PIEERIRE T n >= 110" m KB B 7 5 X ORARMTE, T, =225%10%%7"
ng> =n ,=5%10° m°THY, CoLEv, =3x10m/STHELLbhs, Tk
EERETAHDE, <n_>=14x10"m" Tl {BR) BBES (-4 752205005
B, 1X100 M THARDTHH L BEEEN D, (ORI UEATRERVLE, F77
TR OB ARRICRET L LA TES, BL, COTFETRE, RABREFLTEZQ,,
EMATIREI - FTRHiSAAQ  HELO T EMEIRENE S, COHEC LM IE

3BT

(&7

<Ne>y My (10"° m3)
S
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I | f i I |
3
i Uy=3210m/s 1
RAMP UP PHASE ~Y._ 5%10°
L e .
(10°

*_ _________ —
8 ﬁ

T ~
. _

. STEADY STATE| .

NS N> ,
10 _
- - (10®%m 3
Q"! s 22 MW

| ! L

|
| 2 3 4 9] 3] 7
Fﬂ-. “0225-1)

K212 FANR—FTIA7E AT VLA TATET 57 OSSN

(n,, &<n, > A—REE BEE)

& Dy DB (D) BHE € 7 vic L S8 o3k,
Lo > & Iy ORGSR (R, — BRI M A= 28X o
= Nk Bt GRS, MBDKEPBEELTHD,
FDEEDOTET 5 X BRI D,
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R, vy &v  O—HEEDPBZFEEMCLE, FAN—SRMTI X7 (F752=, =
IVATATIBT 7 X=, F435—-4575X=) Ofits HEICHDconsistent KRBT T 3
CEERY, LDBE, ZHESA NS TFAE AT 7 HiET — FiCHiASL, HTORRET
MENLBELFNEETS Quiedd sy, OBBRINSOT, FA~s#%a— Foite

v, AT VATATET I AwDAa— FERIcEBITS
RO YA R EE

-

P T IEET - F

ch' r

AT VVATETBTIXDREPLLESY
U\ U N EABAT BB LR TR

ZRY AN ET

r,tQ, KE-TEEBSA N~ T5xw
th DA D — FEN B A

v, =V, ThHIIEERT
v, =v , Thiudv, =v,
L LTHIHETS

L Q, BENEEN S5 4~ TF VORISR LD, 20— b EICBT 5 Q,, D&
Rt Enb, —8, Dyt sv, OBBIREOOT, v, BV 0 HTLEETTHREL
HETLNENE LS. K2134, ﬁ@bﬁ%m& Tr,, OREADE @oh%ﬁ%%ﬁﬁmw?
LTW5, [ZIEPE%Eﬂi7\7V/f77J'7J§7717®v” &P L DBR %, EfcdigE s AN -5

TEARwDy g L0, DERERDT, m%®xﬁfvﬂzvm&ﬁ@,Fm@%E@QW%
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EMETE B, PHTIEEI-FORBBEAF » TECCOBELABETELLLETE-T, £
FF AT EN AN 5T X OEEES TN A consistent IWHRIT TS 5, DS FHEIR
Bic X7 7 X2 ms85 4 — 4 BSHENICRKECE(LT ABEOMTCH L THEATHY, T0E
HARSEAETRY,

8 ! 1 | 1 1
TF Uth= Uth { Tn, Qip) .
(DIVERTOR)
6_ |
& 5 -
né ///
24— —)—/—
o}
= 3l |
2.. _
Tth o< Uy
1+ (SCRAPE - OFF ) .
| | | 1
0 1 2 3 4 5
2 -1
Ty (10757)

B2.13 FA4N—3T5R2 bR A TF7ET T A7 DBEEN
(vipdv, 2Bt 550) OBRAN
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3. Va7 T X2 TDITAN—57F Xk

Va-—VIARICET L JT-6005 4 ~N~5 75 Tofitbd, #E=7 v TRIT Lok
RE&, 73 X~DFx EOMED ORI LRI 20 TEd, ABETR, 74— 5Bk
TOMDNT A —FRET ANy TS5 A AN GE L B ERABECTRIT L, £31 i
ABETHO/INT 2 — 5 OFRELBEMERT, M DB VR SBR SN D80T R 1R
EEEHL TS, ELATESRIT DI - TROTAEZZEE L1,

1) 6, OEEBIE25cmTH AN, FOFA Ny~ DEE (zo— FRAELTH
PERFHE T 7 A ENERT 5HROKRN) 5 517001, HBHOBE(I, . =0 1cm,
50cm) BE DT,

2) FAN—4 77 X7 DHEHER & LTRFEE 1 IR 4 KED line radiation 1T RGE
Lia

i, OH{I%EE (198643 A) PIBBIC4' 4 ~N— 5y RFICBA SN ERIODR ( perp =
0.02) K2 THEMEFR2 TN 2, $40HEE (19855 4~67) THLyA4N—5 735
Rz EHEC DT, BHEBITATONE 3T & DT,

F#I1 Va7 X TORIFTT
it e A — 5 DIEERE - B EE

parameters standard values reference values
f oume 01, 02
.0iq Com) 0.1, 25, 50
L. (cm) 60 100
By /Br 0.127 0073, 0059
9 (em) 3.0 1.0
Qu (MW) 2.0 a5, 1.0, 15
1, {m¥S) 5% 10" n, 5x 1084V 20,
X,/D 4, 8
D Dy 0.2
filling gas hydrogen deuterium

L:=L3s=30cm
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31 f . EEMEL, KEE

AEITE, FA4N-sBRO IR I BEL . HZEFIEIE 9 FAN=5TF
Xzl MA AN T 7 XU BLHEETIHNL, JT-600F 1HY o —vINES
B (198585 4~6 1) TE, FAN—gBECERESE GRS, ¥ ok Lok
FHAZET A FOFELHAXP L LT 7 AvEAFBLPT 0, TITH, §,  DEBEIHT
foump= 01 E02ICHT B A= 7 5 Xv %, ke Fvic k2T WFiicyds
Brpb)y v h=w2ingka - FEOMAEICEAET (F7 7 X -FEILHT /M) k- TH
st LI RAR ST, RICL, &84 —-9 7 5 X2t OBERIC >0 TR~ S,

FEE F AT, f L4 - 5 X2ER (BFEEn,, BFEET,, @

void?

pump

MR TERED,,) OMEAE31 SR 33CTRE, CNOOBRE, ¥ 45— FEHS1em
FHITOMTHS, FRITE & 545=5 75 X7 RERTOREHERK P OB % 5 3.4
R d. WINDEAE S, HZcritical WRTE L, 2EALL SN LEORT )
A7) v rBEE B, 0y, Ngg . Pl WAL, T, RETd 5, KOZHTE
BEU 3, K LD 54N =575 X HEORENRD 505,

pump

1 e BRSO EE 0. npy, PO L, & DRO D SHM LIRS, 201 kA
FREDEMTHOMGIEERE L, Ty b, Ok EOHED SRR ICT 5,

2) f PN EVRE S A -8 TG X ERICHT S 0 DRMROETE LS B,

3) O, BUNSVBES A N8 T T X, O & IEC R DIERREE L5,

1) i, 74— TRE LRI Ty PN IR LR SN PT 0 LD IR E
ha, 22 ENHE, F27 0S54 -5 EANRNT HPRRTERL L, 2Ao— +E» 5
T7 5 A BADERTOERST 2RS4 =5 75 Xofthic g iclin, #Hic s 98
WEABEZOPHRTABEINPTLELDTES,

DXL g BBPNSVRE LT B 51— 75 IO RS LD, EE
%H@¢4N—af§fvﬁ%%n@twcitémmﬁﬁ4ﬂ—&7azvﬁﬁ«&&¢%
LIS 5,

void

& ju‘
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5 r . T r 5 r T T T T
Foump = 0.1 ] fpump= 0.2 ]
21 Q- 2Mw 1 2 G = 2N ]
¢ ; LAl ;
5 [ Of’oﬁfﬁ 5 — —:

N
T T T T T
o\

A\

T o :
10° F ‘? E E 10 e
st 1) Byoid {om) ] 5 [ .
i o 0t 7 i 7
i - 25 ] i 1
2F % & 50 . 2t .
10° . 10 | i
5 ‘-P—A L L A 1 ] 5 L 1 | 1 1
0 i 2 3 4 5 0 1 2 3 4 5
T (10% 51 Tin (102571}
(a) (b)
B3.1 RFHRICHT S n g FH
(a) foump=0.1
bl foump = 0.2
5 T T T 5 T T T
) I o fpump=01 2 | :
AL QTh = ZMW fpump= 02
10% |- \ - 10 - Oy = 2MW -
o [ Buig em) sk i
SN o Q.1 1 i _ Bvoig (cm)
- L] * 25 E - b o Q1
2 * 50 3 2 \ * 25
. 0. - 3 - A 50 -
\ <
1 Ll 1L :
- - 10' | I
' - \° 1 ° c \ ]
5[ . ] s | %‘, g
L o, a _ - ) ]
c\-a - \‘:
i S !
2r B 2
10° - 10° o -
5 L 1 1 L L ] 5 N L 1 L L ]
0 1 2 i 4 5 0 ! 2 3 4 5
Ty (10Z¢4 T 11062 51)
(a) (b)

X3.2 RFHICHT D T bk
(a) fpump = 0.1
(b) = 0.2

pump
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5 T T T T 5 r T T T T
2 fpunp =01 : 2 : fm= Q2
Qpp = 2ZMW Qpy = 2MW
Ian:— 3 1020:_ E
r ] B Sygid (cm) E
5 ] T 001 ]
| | .25 i
'-:’; 2 c?o lTJE 2 * 30
- 7 : l
< 10k 3 < 10 //;g@
5 E E 5 ~:- E
2+ . 2 | -
Tiad = — 10" -
°0 5 °0 f; z 3 4 s
Ty (10%s1) T (10%s)
(a) (b)
B3.3 HIFHICHET S neq FiE
tal [ oump = 0.1
(bl fyump = 0.2
10 1 1 T IO T T T
- fmpz 01 H B fpump =02
- Q¢ = 2MW . i Qtp = 2MW iy
- i % 5 Byoig fom) : i
= — L o 0f
Z o5t 05 29l /973
_— Z8 - 6 50 / .
s® Svoid (cm) a 2/
g fan) ] i / ]
e 25 - ///A .
s 50 pe
_ - 74 -
] ! | L ! A
0 1 2 3 4 5 0 | 2 3 5
T (10%s) Ty, (10%51)
(a) (b)

B13.4 KPR 5 MAHERRTE

=01
=0.2

(a)
(b)

foump
t

pump

—_ 25i
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MEEFVORRE P AT HEI-VOBRE, n ,—<n_ > OBERELE-THESE L

LI, o EET T XVEE ST B 54 5= 8 75 X (n,, T, PO

rad

EREPEMITINT, T, <n, CHERRETORBETIEETEE TL5, L7517

OMIBIFM 1, X INTOR & U, B P BRHD 1 2, 0 &+ #RE L (E312R),
WREABE LS CHTBY A N5 T X AT T TR L b0
EEECE U TH S, BE,

D) Ty P g BNENL <0 SO KD EVEED S, 1y, PP HATO T, BET

pump rad

NI

LT, DIT&BFAN—F 7 I X2 HEOMEBC 2V TELL, DAEKEVEL, 7572
TPHRT VA TAIBICRAT AR TENZCOT, BESE LU THNERAZ VL T 7B
5 X7 DPHBTEE 0 > M, 00, <n >HELTEDAKREVIEE, 2a-
MBS YA = S BAGAS BRTH T DT, 545575 2= DRIE FH 1 EE
R 5, Ab,

5) FAN=FRP 0 >HEI LBE, DIKIZEAL Tn,, BHEMWL, T, JEFT 2,
T &5,

5r T T T T 5 T | i T
foump = 0.1 foump =0.2
sl Qm=2Mw | al g o .
Xe=5x10'%/ne Qtn = 2MW
I‘l'J-' Xe=5X10 /ne
3| _S\ﬂﬂ (em) ] osE 3 _
0.1 [5.0 % Sl (CF1)
P = 01750
2t 1 & 2f [Plao]= //// ]
‘/
n | L ///ﬂ//:ﬁﬁ |
/‘ﬁ:/’/
:f-:ﬁ”_ 1 I
0 2 4 6 8 10 0 2 4 6 8 10
Ne>  {10¥mr3) Me> 1103
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K356 F77X-BEIET B0, B
{al foymp = 0.1
{b) { pump = 0.2
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3.6 F77X=BEICHT BT
{al fymp=0.1
(b f pump = 0.2
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foump = 0.1 f =02
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