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Abstract

In this paper, the superconducting Tokamak device EAST and its infrared temperature measure-
ment diagnostic system are introduced. In the upper single null H-mode discharge with auxiliary
heating, the temperature distribution and time evolution of the upper outer target plate of the di-
vertor were measured by the infrared (IR) temperature measurement system. The hot spot and
different temperature distribution structures were observed.
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1. 5|

FER G5 P2 S AR A AR SR R R ORI — o S5 B TR 2 AU 150K 55 5 1A (1) 2ty rURL
THMBE LRI T, IR ZATEEVE oS5 3 A LR EAR, SR 5 & RS HANAL
TE AT A BB S AT E I, 5155 B TR LR 25 B2 SR [1] . H % (high-confinement mode) & 1982
IR SETE ASDEX RIS AR, FLAe R LRI A S L B HOEARAH ELE N 749 1 £%, LRI
R AR RFAE A2 E S A ZE DA HH IR T 4anis 35 22 (PR Oy 6 8) o H O BLIE Y 38 23 (1 BB 5 /)N I 1] RUBE (1) 32 5 sy 2k
ARaE MR, Bei AR (Edge localized modes, ELMs). ELMs H B 43 5] eid 5 46 5 11k i
R BE R AR, RIS FEBE G 5 — BE R HalDa 2585 5 LUBK P T 20 H B A7 ELMs ARE IS LT,
T ELMs ANBrAE i NTL S BT, H BB AR B IR~ 42 T P DA4ERE SIS TR], o DARE Bl 7
SRR H Ay R R IR A HE AT AT Az 47 ¢ X[ 2]

EAST (Experimental advanced superconducting tokamak)2& —/N 4l D R R S E, 1F
2017 S E LY 1L 100 s BBk H B8R . HEESHOy: K¥EE R = 1.7~1.9 m, /M¥fra =
0.4~0.45m, =4 6=04~0.7, FKLl x B2F 1.9 [3] [4]. EAST BT MXFRA) 16 MK “D”
SIS, 7 AN T LUER] 3.5 T, BA R IRIAA 4] R 48, 7T SLBLXE (Double null, DN).
b #F (Upper single null, USN) AR #.% (Lower single null, LSN)fZFE L [5] [6]. EAST N1 2% i 47 52
R CuCrzr PTG SR, AR AR AT 4 MW/m?. FARIESE, B ITER-like #4547
TWyEes, 7EFRA L 80 MELELAL Ak, &ML EHE PFC (Plasma facing components)f. 7t cassette 157
B MR T B EIE S RIS 2R A B0 e SRR B i SR e, I e 2SS AR
FRE, AR SZ IR 10 MWImM? [7] [8]. EAST L2235 (R BN R 404« MIRZ% i b 7t 3K 3 (Low hybrid
wave current drive, LHCD) £4t, & -F i8R m#(lon cyclotron resonant heating, ICRH)& 4, H T [A]
Jie 34 iy (Electron cyclotron resonant heating, ECRH) £ 4 #il v 14 50 3E A (Neutral beam injection, NBI) %
4:[9] [10] [11] [12]-

KK TR IZ AT 2 EAST W FZE Hr. ZSLmSEARSET, Mg A nr A, 1
ANTR] BRI B At 2 O D8 25 EAR T SR IR RS . IR AT R AN R i X w8 R AT 7T, &
RIARAGBAE R (58 I AR gy o S A 5 PSR 5 1 1 A [) FR0iR B2 43 A S5 LR [13] [14] [15], R
KT EEERRI IR B o ASCEERS LTI 7 AR & NBI KA SIS, EAST &4
RS TR, (WUERS B Ak (Upper outer, UO)SERR IR FEEAL 5404, A B 122 418 AT AEAL 1 1)
WIS
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Figure 1. The observation area of IR/visible endoscope system
1. LI5MT AR SR AR SR WNSE El

KMHLAANT] RN B RS BN BB RS NBBOLEE RS 2 AMENUATRT WABHLA B,
WK 2 fion. R AMIR R F & SCT700BB ZLAMHML, fifH7K (mercury cadmium telluride, MCT)#R
DESLLAMENL, FRME AT A 2.5 um~5 um, FRIIEEE RN 5°C~2500C, 42153 (640 x 512 BFK)K
NIRRT N 115 Hz, R/ FRERAR (132 x 314 K), W REEMF I LUAF] 2.9 KHz, #f
DS B i R A
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Figure 2. Structure of IR/visible endoscope system
2. INTI AR R AR FLEEAIE

3. SEWERE S

EAST bJT 7 RERmEIIE ERRAIBIL, MH TRREBRIs) . P rEREAN BT [ et
PN AN B [ LR N A5 DU e B B T BOAT A R R AL & o 78 P P A NS 30 I #4 E 8ch
Xt 1€ i A B AR IS TS A RIS 3 AT REAT 1B R o A SO BRI B, R IE I 440 s
Wi RAEARENN), IR E EAST £l E, m&isWis .

#61249 FARIR A NBI LRI BN T BB H R, il 3 fos, EEMOESEN: ST
PRI 1,~400 KA, (RZ4ENTIZE Pluco~1.5 MW, NBIJEAT)ZH Pyg~1.5~3.1 MW, EAST LECE T H
KA DFEPEAIEAN RS, HlfiT A WER F @ H, f%RGERM 4 MW B PEREN. B
NBI [P R GEANE A TAE, 8 1 B A s (0 NBI DR, 558 A 0 NBI K i 18 28 AR B O 2
el 3(f)Z T maE RS b ANERR AN SRR AL, T EAMER IR R X, B 4 R
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BRI R X, RO, B T E R IR, BTG R b SO R IR AR i R,
LM IR L BN RIS AL o FEAS IR BT AR AT LAE 3, 1.5 MW R AT 46 AR H 518 7 H
MR G, ZJRIREAERFIEAAA . NBIJF4G TAR DR A4 1.5 MW, fifgeivig g n, shie iR
RIBCRIE, (HEONZS, £ 2.2s NBIEIETARR, MREEART T, 5 " U0T R TAER SR 7 IRER
ETb, MPIEIEF] 3.1 MW I, RIESEE TGRS WK Do (55 AT HIWTHEN HEL, BEAR KR LA P
BEAK, {H NBI S5 =ANEE DU e TARR, SIS 7 OGRS R, WS T BRI REEDTAR.
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Figure 3. Time evolution of the major parameters and the temperature of UO target plate of discharge 61249. (a) Plasma
current, (b) Power of LHCD, (c) Power of NBI, (d) Plasma stored energy, (e) Upper divertor D, signal and (f) The tempera-
ture of UO target plate (two different positions are represented by red and black curves)

3. #61249 FEMEBEESHK UO FIEE FERTEIAEN . (2) FEFHER 1, (b) LHW FAINZE Prycp, (c) NBI
FENTNE Py, (d) FBFAMEEE Wuno, (€) LIRIERS D55, () UO HEMURE (L e fEEth&e BN TR
BALHRE)

Figure 4. Infrared temperature image of #61249 (t = 2.78 s)
4. #61249 LTIMEE B (t =2.78 5)
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Vel 4 Hp PE [ B Y I i X3, SR AE NBI FAE TAE S I, 76 NBI DiR 8 gL T, AMES|E
SRR AR T i, IR T RIS EIRE RV, 20 2.2 sNBI 1T LAE)G, XU EA TR KM
R, i 3R BE LT ME 4 RIS R RS e, R T X, RIS
YDA I 7B A, X SRR AE N AMEBOY BURIRFE A A AR . K5 45 T t=2.78 s |
HNFEAR IR AT 2R, BEA AR BANERR BIOIE, J7iads ke, IARAR IR, SRR R AR EN
% Praep~1.5 MW, NBIJFEANIIE Pyg~3.1 MW, EVEANIIRIERT 4.6 MW, %87 5 MM ES
TR, HApaf, REMEGIMENAERTER 4 b R AR X, 20T ROy
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Figure 5. Poloidal distribution curve at different location on the UO target plate of #61249 (t = 2.78 s)
5. #61249 UO $BIR AR EIRER B2 Lk (t = 2.78 5)

#62946 2 fILAU% . ICRH Ml ECRH L FIH B N# T 09 B0 H BS0R, FEBRSE | 6 Fr
e SEE AR 1,~450 KA, ARAEE AT Prycp~2.6 MW, ICRH {EAIZ Picry~1.0 MW, ECRH ¥
AN Pecry~0.5 MW, T R R X S IR B th LA 2R, A& 6(f) 45 It 3 A e B i
HEHL T AR BRI 5L 5 DS BRI R AR A, IR B B A BN AU 2.6 MW IR AR U
FFUE TAER g e T &, W58 7 RAMEMGR IR T &, T LA KR E TR, 2 ERE
BHRONGAZHIIEEK, 0.5 MW [f] ECRH 4G TAE G 3 AN A SRR 0k, ffRe A28 . 1.0 MW
(1 ICRH FF4a TAE 5 51 T Re BT s, [FI BT M Da (55 R, (A SEAR UG FE A5 BT 1%,
HANH I H I T ELMs. iR45E Wy Do 5 5 7] 4l ELMs 4% %) 50 Hz, B 1 Y ELMs, ELMs
7R R FAALIE 1 b AR I FE PR T

7 45 T #62946 1 t = 3.26 s I ILLAMR EE G, EIHMISZ% % . ECRH A1 ICRH #7E TAF, W LUE
B, 5#61249 AL, AN AR AT E Y, JEHR RO AMAAKTFR. KB HAT t=3.26 s —FiHBhm
PETE TAER PIEUR, 10 2.6 MW FURZR I TT 46 TAE 5 Si7E FAMEMOE T B 5 B 2 45 FI iR 2 A
£ ECRH 1 ICRH LAE J5 A SR IR FE /i ghity, Wl 8 fiaw. all 1 EAMERR EIR RASE P AN AL
BRI T AR Z0 PR R, i 8, BEALRR A b AMIARALE, 7R, AR T . 7E 1.94
sH12.48 sif, HOARAR AL AR, A\ AN 2L (0 il 2 ] 75 31 s B R0 FE 201 BRI Ay 7 A 5 11 220 e 4504
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Figure 6. Time evolution of the major parameters and the temperature of UO target plate of discharge 62946. (a) Plasma
current, (b) Power of LHCD, (c) Power of ECRH (black) and ICRH (red), (d) Plasma stored energy, (e) Upper divertor D,
signal and (f) The temperature of UO target plate (two different positions are represented by blue and black curves)

6. #62946 EEMBSH R UO MR ERERTBIAENK. () FEFEBEIR 1, (b) LHW ENINZE P ycp, () ECRH
FICRH GENINE Pecpy (BE), Picrn (I8), (d) FEFHMEEE Wiwo, (6) LIRIESR D ES, (f) UO REARBRE (K
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Figure 7. Infrared temperature image of #62946 (t = 3.26 s)
7. #62946 £15MREEI&(t =3.26 5)
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Figure 8. Poloidal distribution curve at different time of the UO target plate of #62946
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