%3535 61 7 E OB 2 B R X % E R Vol. 35,No. 6

2005412  JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA  Dec. 2005

&S 0253-2778(2005)06-0829-07

B 4h 32 HT-7 $E 5 52 BR i P
3 B B 55

KaeE,TEFLE O

L ERETREYHEE, b 200237;2. P AP LGS E TRYEBIIET, A 230031;
3. L RZEYBA, L 200436)

BE. 2T HT- 7T FLABAENERBA LN ARLALEF S THRER
WHl e BACHE R, BRELE FEFTROZEIAER . FETREABAELELR
K, Rt T8 B B AL B AT &, A B R SR R AR, AR A B B R AR A
BARHHINTFSUERINFTLIZ TN X—FRBBTRELEERIRLE, 58
FHREATABRAXLFETFTRELAS A LRGAL.

X AR ER; B R TFE A

thE 43S .0533;0532F. 22 SCERARIRED: A

0 5§

RIS —NEEYHEREXT BB MM, R Fokker-Planck E3l s
ZH R EERNREIALEAD , AEE FERNT BB P & ThiEE R RN
TEEHE 7, S AEER T[] P2 A B I ORI U 8 2 R, Y YRR S R . BIE IR Sh e
Bt R R ST XA B 2 B L BB ST AE. RN B IR SR R B R ARG —I
FEEWERZ—. FATEIERN R REARNEFRARK. MH A 2B RNEREES
AT LB R, BB B L ABE AT FHEMNBRSET HA4A . LA g2 aRNiREs
TREEDRHRP—TIEE EENIRE.

HEEE FXT AR BTG 8. Zarnstorff, et al. P 7F TFTR 358 FH %1
BB HIRE T BB . MR NLRAMRA FHREA WEKHIFE S E 7S
W I,=0.8~1.0 MA, (#0174 LB & MR 14 B8, FH 1. 5 4Ef) 5B (] B R %z S A R
TRANSP SEA& ISR 5L A LAE 4 , 7£ TRANSP code o1, REMIET B2 7. HHER IR
Shel FLLA R BRIB B L 7E AT R A RN EE R E 5 L REE R

FEJET HBEK S, EESHBE &G TR B BB T, 45 KB w (I~1
MA)E B, 1 R AN . H-mode 78 Ll )2 ICRH #itel. 2[RI % f& rh s IR sh e i LA 2

R B 8 : 2003-11-24; 483 H # : 2004-05-20
ESTE R 8RB A4 REIE (102350100,
Ve B TREHF, 10,1972 4E4 1. BF9 05 1 . BB TR B, E-mail: zhangxm@ecust. edu. cn

.0 0 0 http://www.cqvip.com]



http://www.cqvip.com

.0 0 0 http:/Awww.cqvip.com]

830 PEMFHRAXFFR % 35 %

B 26 A, THEE A 5 S0  B A B R, 7E H-mode %48 FAHCE &, AR B H KT
1 MA, FH 258 4 5 B8 34347 o 58

TEJT-60 B8 b, B~ 3. 2 if, HA B FET] BB HA 80%™). 7 ASDEX % & |, H
BALDUR Wiz B E TaFE B EBRURPHERKNWERAENNEE FARLETE, 5
SEIGEE LD, R Y) & Andrade I Ludwing X/MERZ K ETE R RS RHE E
(9 B 2B TAE T B Se AT , i1 Fl Hirshman B3 T IOREEARIT SRAG T B 2688 3, 3F
A BRI BB ELBIRE B, (ER AL, BIFE £, 3K, B2 iR g K.

e HT-7 3 BRI IR AR S B F RN I ; FEf s R E B Y
I, bEmE B2/, EARRAIRESI AR BINREL)S , B 2R R, F B FRm Rt
B DU AR K. BARREILE A S B T Za BEAS, (B3P B RR 2, M FIRER
B RAEIG K, X E R IR & S R R S AR . AR S F R AR
Fint B LB R AR BT, RITALE A EN HT-7 B2 F SRR i A B 25
FATAE THAR.

1 SKWHEEES M
TERER B, H75 BT R N, (LR BRIt , AT TREG R B E R T
WAL A

o = %ﬂbﬁ, M

B WA LE TV R R B I, 7 N EBBEER, E, I T THRGNBEYS, 5
T N AEEBRS,

. e”p y 1 dn dar. dri
ju =5 [2.44(T9+T.) LR po.69 S —0.425 ], )

XB T AR FRE, T AR TRE, HE . BE T HRMDIFA cm™, eV. e HHFE
oy e = r/RIRARFR). By BB B2 T, ERHEHEWMSHEERIHE
H, BpE]

Bo(r) — %j;dr’ X X @

Hrp j. RHZHE Spitzer B FHZREE KB R

FERMEFRZLNIEE D RS, e B E R LG R/

7 =7 (1—eV2)?, 1)
77 RZ LY Spitzer HFH .

ARQOP, BFHFEEREULEFHEEMNE SRR, B FEE T. &
P ECE W B/, MEZR 5 BB K X HLEENENEYE. B FEE . B 5
EZL S HON Bt THALE. BFRE T B 10 Bk F BB 0M48. A R B i3
ZgH 4 EPBERH MBS R EE), R AR BB T E gt
1.1 ®ELRIEBEETRNPR

B 1 28 BRI BIHE 33997 £ 1 34278 % B BT R E WS HL, air& BREEILRTHY,


http://www.cqvip.com

F6% B st HT-7 #6F B A B0 0 3R 2R e % 831

Ja & R EEALE ) CRRITREK, BR B K BB R B8

SHHT 33997 # 48 0. 355, 34278 # MK 0. 4s B B AR AH 7. B 2 BT
B RS AEL. B 3 G PE s RS [ . B 2 M 3 ATLUE , FIEH A
FREMIGREERK BRAGHEEST Y EETR.

F / Ip/kA \\
] . 1 " 1 s R | " i 1
a L 1 L 1 n T ry T N == i

—
[
<

T T 171

T Frrri

8

4

8

2F =

6F N,(0)x10"%cm®

0 R L . 1

41 VARA'Y

2L

0 ] 1 I 1 '] 1) 1
0.0 0.1 0.2 0.3 0. 0.5 0.6 0.7

t/s

B1 BAEDGHRBEY, R KRG ARG, RPN AT E. I, AFEFHRER,
Vi AR E, N(O) AFBFhRPCEEHTE. 2L AT EGMBIERRTES
Fig.1 Two typical shots: longer pulse is the shot after siliconization. Plasma current I,, loop voltage

vy, electron central line-averaged density N.(0), Bremsstrahlung emission from central channel Z1.
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Fig.2 Electron density profiles before Fig. 3 Electron temperature profiles before
and after siliconzation and after siliconization
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Fig. 4 Plasma pressure profiles before Fig. 5 Bootstrap current profiles before
and after siliconization and after siliconization
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Tab.1 study of the bootstrap current before and after siliconization

jbs /jlol

0.2

Shot No. t/ms /(10{\3@.(‘2;%) (bfypé 1:; ) <bin?o/n1::t. , Too /KA Un/1)/ %
29518 317 0.93 117. 9 113.2 4.7 2.6
29468 300 1.43 123.'8 120.0 3.8 3.1
33997 350 1.51 104.6 102.9 1.7 1.7
34267 350 0. 98 139, 2 126. 6 12,6 9,0
34281 280 0.99 158.9 143.6 15.3 9.6
34278 400 1.04 152.6 141.4 11.2 7.4
34349 300 1.25 131.1 112.0 19.1 14
34417 500 1.55 127. 4 111.3 16.1 13
34363 440 1. 55 132.3 110.7 21.6 16
30988 500 2.39 211,7 183.3 28.4 13

I B A A AR RT BECR . SR T B R RS .


http://www.cqvip.com

64 B HT-T HF B AR b §E iR Bh 833

1.2 WMBIEEERRNHR

[EVREHb , FRATEEE T HIALRT)S I HE——29468 # (BBALET) F1 30448 # (RIBR4LSE ) ——
R ENH B 2B RE. 1M PO EEREASMEE, K20 1. 5X10% /cm®. BF
F % B FIIRLEE 43 A 4 B N 7 AN 8 B, [RIARERT LT B S8 FRR K A7, B 9 BR.
AUNZEE L, SREAE R IMLE, FEFERNE P L BTN R B K. BB
G370 5B R A0 B HUE B IE — AL R R 2 ARG G B 10 Bos. VR S BLSE
W5 B2 T A SR B BRAGRT K. R, RATHES T8 40)5 JLIK BRI A FB B B 28 FR O oy
SEMALLAIELR, 3k 2 Fim. i LB E LG BRE B RA LA, HXET 100K
b EZ A FRE KRR Bk B T B 6 .

x101? 1000 —A— Shot No. 29468#
350 [ —x— Shot No. 30448# l
—a— Shot No. 2946@ 800
300k, |—%— ShotNo. 3048
L 250 5 oo f
. ] % 600
2 2.00 & o
=150} 400F
= b
1.00 | 200 f
050 i 0 [ ) 1 " )
0 - . N ; 0 0.2 04 0.6 0.8 1.0
0.0 0.2 0.4 0.6 0.8 1.0 rfa

rla

B7 WMLHE T 294684 Fo 30448 9 H A F8 ML E A 294684 F= 304484 9B &

X S AR AP
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Fig. 9 Plasma pressure profiles before (29468) Fig. 10 The ratio of the bootstrap current
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distribution before and after boronization.
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Tab,2 Study of the bootstrap current after boronization

Shot No. tms 0 Oﬁﬂ((gn_,s) (ny"/e 1;‘; ; (bizﬁi ; Is/kA I/ 1)/ %
30448 595 1. 47 154. 5 136.9 17.6 11
36724 350 1.06 127.2 113.7 13.5 10
36744 480 114 151. 6 133.2 18.4 12
36777 300 1,08 166.5 144.7 21.8 13
36791 280 0.97 173.5 147.7 25.8 15
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Study on Bootstrap Current of Ohmically Heated Discharges
with Wall Conditionings in HT-7 Tokamak

ZHANG Xian-mei' , WAN Bao-nian? , WANG Yan®

(1. Department of Physics, East China University of Science and Technology, Shanghai 200237, China;
2, Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031,China;
3. Department of Physics, Shanghai University, Shanghai 200436 ,China)

Abstract: The ratio of the bootstrap current to the total plasma current is analyzed before
and after wall conditionings of the ohmically heated discharges in the HT-7 tokamak. It is
less than 5% of the total plasma current before wall conditionings, but enhanced up to
more than 10% for boronization and siliconization. After wall conditionings, the plasma
pressure gradient and the electron temperature near the boundary are larger than before,
and collision frequency decreases. The results may help explain the previous experimental
phenomena that the plasma current profile is broadened and the higher current can be ob-
tained easily on the HT-7 tokamak experiment after wall conditionings.

Key words: bootstrap current; wall conditioning; ohmically heated discharge; tokamak


http://www.cqvip.com

