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Fig. 1. (a) Projection of ECE and ECEI diagnostic measurement positions on the poloidal cross section on the EAST (By = 1.79 T);
(b) toroidal location of ECE and ECEI diagnoses on the EAST, with a 45° difference in toroidal angle ¢ .
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EAST@42288, Bp=1.79 T t=4.85—4.95 s

0.4 F(a) - e f
<
s / r u (e) 110 &
~ 02F - s
< ~
O
0 . . . . . . . . 0 =
2 s0f®) 2 &
§ (f) 1, :;
0 . . . . . . . . 0o 2
. (c) —— ECEI (12-6) [ (g) —— ECEI| (12—6) S
< o5 /__\__W I D B
3
0 m . . . . . . . .
> 1.0fd
ﬁ /\mmﬂﬂﬂ/
3 05F 2
& — ECE (2) — ECE|(2)
01 2 3 4 5 6 7 8 485 4.90 4.95
t/s t/s

2 EAST Y 42288 JU O A (a) SRECH I, U /MA, 2024000 ICRH BUIHATI 3, (b) BN 58 FIRGERE W, LR
BT RE I ne x 1012 (c) ECEI R4S 1247 . 6 F1 3l 38 AY IR oo 5 (d) ECE B95E 2 AN i 5@ 3 (R =187 cm) Y 4axt R Te .
(a)—(d) A 1—8.8 s M AL L S KA ] A2 AL IRT, (8] (e)—(h) o I 4.85—4.95 s FY i L 2 Bl T (7] 2 A AT, 1 252 S s T4 1 M 40
W 5 e T 2

Fig. 2. Data of shot 42288 of the EAST: (a) Black line is I,, plasma current, and the red line is the total power of ICRH; (b) the
black line indicates plasma energy storage W4, and the red line indicates plasma density me x 1019 ; (c) the radial value I, of
the channel in row 12 and column 6 of ECEI; (d) absolute temperature T; of ECE’s second measurement channel (R = 187 cm).
The diagram on the panels (a)—(d) show the variation of discharge parameters of 1—8.8 s over time, the diagram on the panels
(e)—(h) show the variation of discharge parameters of 4.85—4.95 s over time, and the blue verticals line show the time when the

sawtooth inversion surface is given.
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Fig. 3. Flow diagram of mapping relationship between
ECEI laboratory coordinates and plasma magnetic surface
coordinates is obtained by using ECEI disturbance data of

sawtooth crash process.
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Fig. 4. Results identificate inversion surfaces in shot 42288: (a)-(d) Corresponding to the time selected by the four vertical lines in

Fig. 2, respectively.

3.0
()
2.5 F
20l Ags max
g § E 15}
N N s
1.0
0.5
Coverage area
of ECEI window
11 1 1 1 1 0 1
170 180 190 200 190 191 192 193 194 195 0 0.5 1.0
R/cm R/cm 4
5 (a) EAST HJ 42288 41 4.90609 s it , t ECEI 85 {5 & 5% T804 Y RE T I AR (L04R) 5 EFIT K8 AL Ik (SRR Lk ) Xt ke
(b) Bl (a) B R RIBCREE 2R 5 () BFTT 3 B 11 A U0 KA v % LR B — f /NP4 p i A8 1k, Horh 20 B2k ECEL 2 W i I 7E p
RSN

Fig. 5. (a) For EAST of 42288 shot 4.90609 s, the shape of the magnetic surface fitted by the ECEI sawtooth inversion surface (red
line) is compared with the shape of the EFIT magnetic surface (black dashed line); (b) local magnification of panel (a); (¢) change

of Shafranov shift of EFIT magnetic surface with normalized small radius p, where the red vertical line is the maximum range of

the ECEI diagnostic window in p.
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Fig. 6. Schematic showing the ECEI laboratory coordinates
mapping to the magnetic surface coordinates. Interpolate
ECE data to obtain the absolute temperature at the mag-
netic surface 1 position ( Rz, Z2 ), and then the ECEI
channel ( R1,Z; ) at the same magnetic surface is obtained
by using coordinate transformation. The zigzag inversion
surface is approximately an ellipse, the major axis is aq ,

the short axis is bg , and the magnetic surface is g .
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Fig. 7. ECEI calibration coefficient of EAST, the horizontal
and vertical coordinates represent the radial and vertical
channel numbers of ECEI respectively, the color bars rep-
resent the value of the calibrated coefficient, and white is
the position of the bad track.
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Fig. 8. Results of ECEI calibration were compared with those of ECE: (a) Comparison of all ECEI channels and ECE absolute

temperatures after calibration; (b) the absolute temperature of ECEI center channel ( j = 12) compared with ECE after calibration.
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Fig. 9. Trajectories of ECEI core core movement tracing during sawtooth collapse: (a) Area range of the core tracked by the

centroid method based on the absolute temperature; (b) core tracks obtained at different ranges.

e 1A O R A A A PR I it — 2 O BRI T
AIF 5 A7 IR 3 A 45 0 B e b R Y s ) 2 S
FFAE.

A A T —FP % EAST | ECEI 2% i B
A LR . B e e ECEL W7 B 7
TR RO H SRR IES, SR AR
TR E R SNV B VT G THT Sy, e, FT3E T RL T
A B HEW RIS T RETRDE AR 5075 o, ;- FRIR
153 ECEI 4%~ 18 1 52 50 % AR A -5 1 11 A A 14 % Bkt
KR, LR MG 4% b5 2 1) ECE BRI 4 4%
ANEET_E A TR Toee (i) , FXTHE ECET 44
WIE(E T HRE Leeei (4, §) , 3453 ECEI 45388 Y45 E
Bk, 7). BESRS ECE W&, 78 EAST
i) 42288 Hif) 4.1—4.9 s, ECEI 5 ECE 7E &[]
— AR A A B TR I, AR R 2
J 6%. HRTH A ECET 465 b & 10 FAH L BLA 1Y
Xt hn A TARKMHET, B T R AEE AR IE
Ak, BT AT LI £ 38 1 24 S8 bR A, RS TR
RAER A A 2 0T R IR R LB, RS 2R
PP ERAL T SCRE. BT iZbn e RECE I, IRER T

B VR AN RS W A B IS 1) ¢, 78 1k B Tl 3 7
&(tn) , A BT N5 SR 58 A i 42 11 B 2 o i S

BT FRSEEUR, HETRAE xR e kAR
FAAESETHRYZS 18] 207 IR AR 147 S e ThI i 2 B
FETETRR 2 B, AT LA A 2 EFIT B R T B
TEARARILTHARE IHERRE . EAh, RSt s il
HARE AR ECEL 4 X BB R, dt— 4 0F
FEAER B R E PEAR G A 4 2L

S 30k

[1] Hutchinson I H 1987 Principles of Plasma Diagnostics (New
York: Cambridge University Press) pp139-144

[2] Sajjad S, Gao X, Ling B, Ti A, Du Q 2008 Meas. Sci.
Technol. 19 075701

[3] Liu X, Zhao H L, Liu Y, Li E Z, Han X, Domier C W,
Luhmann N C, Ti A, Hu L Q, Zhang X D 2014 Rev. Sci.
Instrum. 85 093508

[4] Qian J P, Lao L L, Holcomb C T, Wan B N, Sun Y W,
Moreau D, Li E, Zeng L, Hanada K, Garofalo A M, Gong X
Z, Shen B, Xiao B J 2017 Nucl. Fusion 57 084001

[5] Nagayama Y, Taylor G, Yamada M, Fredrickson E D, Janos
A C, McGuire K M 1996 Nucl. Fusion 36 521

[6] Nagayama Y, Kawahata K, Inagaki S, et al. 2003 Phys. Rev.
Lett. 90 205001

[7] Nagayama Y, Taylor G, Fredrickson E D, Budny R V, Janos
A C, Mansfield D K, McGuire K M, Yamada M 1996 Phys.
Plasmas 3 2631

135202-7


https://www.osti.gov/biblio/5638815
https://www.osti.gov/biblio/5638815
https://www.osti.gov/biblio/5638815
https://www.osti.gov/biblio/5638815
https://www.osti.gov/biblio/5638815
https://www.osti.gov/biblio/5638815
https://www.osti.gov/biblio/5638815
https://www.osti.gov/biblio/5638815
https://doi.org/10.1088/0957-0233/19/7/075701
https://doi.org/10.1088/0957-0233/19/7/075701
https://doi.org/10.1088/0957-0233/19/7/075701
https://doi.org/10.1088/0957-0233/19/7/075701
https://doi.org/10.1088/0957-0233/19/7/075701
https://doi.org/10.1088/0957-0233/19/7/075701
https://doi.org/10.1088/0957-0233/19/7/075701
https://doi.org/10.1088/0957-0233/19/7/075701
https://doi.org/10.1063/1.4896047
https://doi.org/10.1063/1.4896047
https://doi.org/10.1063/1.4896047
https://doi.org/10.1063/1.4896047
https://doi.org/10.1063/1.4896047
https://doi.org/10.1063/1.4896047
https://doi.org/10.1063/1.4896047
https://doi.org/10.1063/1.4896047
https://doi.org/10.1088/1741-4326/aa74eb
https://doi.org/10.1088/1741-4326/aa74eb
https://doi.org/10.1088/1741-4326/aa74eb
https://doi.org/10.1088/1741-4326/aa74eb
https://doi.org/10.1088/1741-4326/aa74eb
https://doi.org/10.1088/1741-4326/aa74eb
https://doi.org/10.1088/1741-4326/aa74eb
https://doi.org/10.1088/0029-5515/36/4/I12
https://doi.org/10.1088/0029-5515/36/4/I12
https://doi.org/10.1088/0029-5515/36/4/I12
https://doi.org/10.1088/0029-5515/36/4/I12
https://doi.org/10.1088/0029-5515/36/4/I12
https://doi.org/10.1088/0029-5515/36/4/I12
https://doi.org/10.1088/0029-5515/36/4/I12
https://doi.org/10.1103/PhysRevLett.90.205001
https://doi.org/10.1103/PhysRevLett.90.205001
https://doi.org/10.1103/PhysRevLett.90.205001
https://doi.org/10.1103/PhysRevLett.90.205001
https://doi.org/10.1103/PhysRevLett.90.205001
https://doi.org/10.1103/PhysRevLett.90.205001
https://doi.org/10.1103/PhysRevLett.90.205001
https://doi.org/10.1103/PhysRevLett.90.205001
https://doi.org/10.1063/1.871534
https://doi.org/10.1063/1.871534
https://doi.org/10.1063/1.871534
https://doi.org/10.1063/1.871534
https://doi.org/10.1063/1.871534
https://doi.org/10.1063/1.871534
https://doi.org/10.1063/1.871534
https://doi.org/10.1063/1.871534
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 73, No. 13 (2024)

135202

(8]

(9]

(10]

1]

(12]

[13]

(14]

Park H, Mazzucato E, Munsat T, Domier C W, Johnson M,
Luhmann N C, Wang J, Xia Z, Classen I G J, Donné A J H,
VanDePol M J 2004 Rev. Sci. Instrum. 75 3787

Park H K, Luhmann N C, Donné A J H, Classen I G J,
Domier C W, Mazzucato E, Munsat T, van de Pol M J, Xia
7 2006 Phys. Rev. Lett. 96 195003

Igochine V, Boom J, Classen I, Dumbrajs O, Giinter S,
Lackner K, Pereverzev G, Zohm H, ASDEX Upgrade Team
2010 Phys. Plasmas 17 122506

Nam Y B, Ko J S, Choe G H, Bae Y, Choi M J, Lee W, Yun
G S, Jardin S, Park H K 2018 Nucl. Fusion 58 066009

Choi M J, Yun G S, Lee W, Park H K, Park Y S, Sabbagh S
A, Gibson K J, Bowman C, Domier C W, Luhmann N C, Bak
J G, Lee S G, the KSTAR Team 2014 Nucl. Fusion 54
083010

Kim G, Yun G S, Woo M, the KSTAR team 2019 Plasma
Phys. Control. Fusion 61 055001

Han D Q, Xie J L, Hussain A, Gao B X, Qu C M, Liao W,
Xu X H, Gao F X, Li H, Lan T, Liu A, Zhuang G, Liu W D

(15]

23]

135202-8

2018 Rev. Sci. Instrum. 89 10H119

Gao B X 2013 Ph. D. Dissertation (Hefei: University of
Science and Technology of China) (in Chinese) [&i %A VG 2013
H2EAHR S (G T EREEH AR K2

Kadomtsev B B 1975 Sov. J. Plasma Phys. 1 389

Powell M J D 1977 Math. Program. 12 241

Holmstrom K 2008 J. Global Optim. 41(3) 447

Fitzgibbon A, Pilu M, Fisher R B 1999 [EEE Trans. Pattern
Anal. Mach. Intell. 21 476

Waltz R E, Miller R L 1999 Phys. Plasmas 6 4265

Luo Z P, Xiao B J, Zhu Y F, Yang F 2010 Plasma Sci.
Technol. 12 412

Wesson J (translated by Wang W H) 2021 Tokamaks
(Beijing: Tsinghua University Press) pp75-78 (in Chinese) [ff
I FE (E3CH 78) 2021 FE R S50 (FLaT: AR M) 28
75—78 1]

Vezinet D, Igochine V, Weiland M, Yu Q, Gude A,
Meshcheriakov D, Sertoli M, the Asdex Upgrade Team, the
EUROfusion MST1 Team 2016 Nucl. Fusion 56 086001


https://doi.org/10.1063/1.1794864
https://doi.org/10.1063/1.1794864
https://doi.org/10.1063/1.1794864
https://doi.org/10.1063/1.1794864
https://doi.org/10.1063/1.1794864
https://doi.org/10.1063/1.1794864
https://doi.org/10.1063/1.1794864
https://doi.org/10.1103/PhysRevLett.96.195003
https://doi.org/10.1103/PhysRevLett.96.195003
https://doi.org/10.1103/PhysRevLett.96.195003
https://doi.org/10.1103/PhysRevLett.96.195003
https://doi.org/10.1103/PhysRevLett.96.195003
https://doi.org/10.1103/PhysRevLett.96.195003
https://doi.org/10.1103/PhysRevLett.96.195003
https://doi.org/10.1063/1.3529363
https://doi.org/10.1063/1.3529363
https://doi.org/10.1063/1.3529363
https://doi.org/10.1063/1.3529363
https://doi.org/10.1063/1.3529363
https://doi.org/10.1063/1.3529363
https://doi.org/10.1063/1.3529363
https://doi.org/10.1088/1741-4326/aab972
https://doi.org/10.1088/1741-4326/aab972
https://doi.org/10.1088/1741-4326/aab972
https://doi.org/10.1088/1741-4326/aab972
https://doi.org/10.1088/1741-4326/aab972
https://doi.org/10.1088/1741-4326/aab972
https://doi.org/10.1088/1741-4326/aab972
https://doi.org/10.1088/0029-5515/54/8/083010
https://doi.org/10.1088/0029-5515/54/8/083010
https://doi.org/10.1088/0029-5515/54/8/083010
https://doi.org/10.1088/0029-5515/54/8/083010
https://doi.org/10.1088/0029-5515/54/8/083010
https://doi.org/10.1088/0029-5515/54/8/083010
https://doi.org/10.1088/1361-6587/aafe50
https://doi.org/10.1088/1361-6587/aafe50
https://doi.org/10.1088/1361-6587/aafe50
https://doi.org/10.1088/1361-6587/aafe50
https://doi.org/10.1088/1361-6587/aafe50
https://doi.org/10.1088/1361-6587/aafe50
https://doi.org/10.1088/1361-6587/aafe50
https://doi.org/10.1088/1361-6587/aafe50
https://doi.org/10.1063/1.5038866
https://doi.org/10.1063/1.5038866
https://doi.org/10.1063/1.5038866
https://doi.org/10.1063/1.5038866
https://doi.org/10.1063/1.5038866
https://doi.org/10.1063/1.5038866
https://doi.org/10.1063/1.5038866
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://cdmd.cnki.com.cn/Article/CDMD-10358-1018313743.htm
https://www.osti.gov/biblio/7147025
https://www.osti.gov/biblio/7147025
https://www.osti.gov/biblio/7147025
https://www.osti.gov/biblio/7147025
https://www.osti.gov/biblio/7147025
https://www.osti.gov/biblio/7147025
https://www.osti.gov/biblio/7147025
https://doi.org/10.1007/BF01593790
https://doi.org/10.1007/BF01593790
https://doi.org/10.1007/BF01593790
https://doi.org/10.1007/BF01593790
https://doi.org/10.1007/BF01593790
https://doi.org/10.1007/BF01593790
https://doi.org/10.1007/BF01593790
https://doi.org/10.1007/s10898-007-9256-8
https://doi.org/10.1007/s10898-007-9256-8
https://doi.org/10.1007/s10898-007-9256-8
https://doi.org/10.1007/s10898-007-9256-8
https://doi.org/10.1007/s10898-007-9256-8
https://doi.org/10.1007/s10898-007-9256-8
https://doi.org/10.1007/s10898-007-9256-8
https://doi.org/10.1109/34.765658
https://doi.org/10.1109/34.765658
https://doi.org/10.1109/34.765658
https://doi.org/10.1109/34.765658
https://doi.org/10.1109/34.765658
https://doi.org/10.1109/34.765658
https://doi.org/10.1109/34.765658
https://doi.org/10.1109/34.765658
https://doi.org/10.1063/1.873694
https://doi.org/10.1063/1.873694
https://doi.org/10.1063/1.873694
https://doi.org/10.1063/1.873694
https://doi.org/10.1063/1.873694
https://doi.org/10.1063/1.873694
https://doi.org/10.1063/1.873694
https://doi.org/10.1088/1009-0630/12/4/06
https://doi.org/10.1088/1009-0630/12/4/06
https://doi.org/10.1088/1009-0630/12/4/06
https://doi.org/10.1088/1009-0630/12/4/06
https://doi.org/10.1088/1009-0630/12/4/06
https://doi.org/10.1088/1009-0630/12/4/06
https://doi.org/10.1088/1009-0630/12/4/06
https://doi.org/10.1088/1009-0630/12/4/06
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
http://www.tup.tsinghua.edu.cn/booksCenter/book_07231801.html
https://doi.org/10.1088/0029-5515/56/8/086001
https://doi.org/10.1088/0029-5515/56/8/086001
https://doi.org/10.1088/0029-5515/56/8/086001
https://doi.org/10.1088/0029-5515/56/8/086001
https://doi.org/10.1088/0029-5515/56/8/086001
https://doi.org/10.1088/0029-5515/56/8/086001
https://doi.org/10.1088/0029-5515/56/8/086001
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 2 3R Acta Phys. Sin. Vol. 73, No. 13 (2024) 135202

Absolute calibration method of electron cyclotron emission
imaging system on EAST tokamak

Pei Bo-Yang  Zhuang Ge! Xie Jin-Lin  Zhou Yi-Nan

(School of Nuclear Science and Technology, University of Science and Technology of China, Hefei 230026, China)

( Received 10 April 2024; revised manuscript received 14 May 2024 )

Abstract

Electron cyclotron emission imaging (ECEI) system can provide the poloidal two-dimensional (2D) relative
electron temperature perturbation profile of the core plasma with high spatial and temporal resolution. After
absolute calibration of ECEI system, 2D absolute electron temperature profile and its perturbation can be
provided. It can provide experimental data support for studying the local heat transport and the evolution of
magnetic surface of macro magneto-hydro-dynamics instability. However, due to a large number of
measurement channels and the wide measuring area of ECEI diagnostic system, the absolute calibration method
in which a blackbody radiation source is used as a standard source, still has technical difficulties.

This paper provides an absolute calibration method of ECEI diagnostic system on EAST tokamak, which
can cover all the channels of ECEI system. Firstly, the sawtooth inversion surface can be determined by
measuring the relative electron temperature change before and after the collapse of the sawtooth. The magnetic
surface position and the shape ( Siy ) of the ECEI measuring area are fitted based on the position and shape of
the inversion surface. Then, the one-to-one mapping relationship between laboratory coordinates of each ECEI
channel and magnetic surface is obtained. Secondly, according to the assumption that the electron temperature
is the same on each magnetic surface in equilibrium, the electron temperature of each magnetic surface is fitted
by the electron cyclotron emission (ECE) system result, while the ECE system is absolutely calibrated. The
calibration coefficient k(i, j) of each ECEI channel is obtained by comparing with the signal amplitude and the
electron temperature on the magnetic surface. The relative error of absolute electron temperature between ECEI
and ECE is no more than 6% at the same location.

Based on the absolute electron temperature profile provided by ECEI, the motion of the magnetic axis
during sawtooth instability can be tracked. It is found that the radial displacement of the magnetic axis occurs
followed by the poloidal displacement during sawtooth collapse. This result indicates that after absolute
calibration, the ECEI system can provide more abundant information about experimental research.

EAST MDS ‘ ECEI data ‘ ECE data ‘
data

----------- K(i.j)
Select tokamak shot Recognize Calibration using coordinate Calibration
number and time inversion surface correspondence coefficient

Keywords: plasma diagnostics, calibration, sawtooth, electron cyclotron emission imaging
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