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Fig. 1. Schematic illustration of the experimental setup for the low-pressure discharge plasma diagnosis.
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Fig. 2. Geometry structure of the cavity resonator.
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Fig. 4. Simulated electric field distribution of the cavity res-
onator with and without the probe hole.
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Fig. 5. Discharge power threshold of the resonant cavity un-

der different air pressure conditions.
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Fig. 11. Trend of the emission intensity with the increase of
the gas pressure under different pressure: (a) O(3p°P—3s°S");
(b) OH(A-X).
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Fig. 12. Tested S,; parameters of the cavity resonator be-

fore and after discharge.

AR TBCHL RO TR R I (A5 5 A5 e v
A BRI, (BT IR IE T GG ), & B
P AR T R R I, (B 13 R
MIE 13 AT LAA Y, FEL R BT 29 600 s [
Jo , VEPR I NP )2 e T T 2R A A B iR
W, JUHLAEPRAT: (%) TV T AR MR T TV T
BRI, XFH R 4 g A i AR, AT L
T B33 PR AL 114 F, S5 A A W AR 23 ] P e s 1
PR b33 R Ak 3 P, e SR TR, i ) 4RLA L ikl
R . MAE IR TG | PR IRET & BBl A7 76 28
ARG AT B, 3 AT BEAE FH T4 B AR HUE S5 R
RERZ ) 18 A

ML 6 AT LA Y, ik R ) B N AT R Y
O JiF. i O JiF M8 Ak i & T 453 F O,,
AT D RGH AR A IR s P R SR T B AR 2, T R
[ERIVE=RaEEE

O +2Ag — Ag,O. (14)

PR S B0 S8 IR, VSR PR TR A A T8 2 i A A%

WEAT TR AR 1 S I S5, HAh, JCHE BT 7 A A R4

o AT S OV Bk s B A, I SR
JNE, 7 A AR ARAR B

20; +4Ag — 2Ag,0 +20,. (15)

B O 4b, S s TRy OH o HAT 33 AL 1.
ORI 2 P HyO 2 57008 R P ke i 75—
it T s BEAARLEAT IRAE AR B KE 7. OH Al 5
PERRZ AR, 77 AgOH, HR AN T

OH + Ag — AgOH. (16)

240702-7


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 % 3R Acta Phys. Sin. Vol. 71, No. 24 (2022)

240702

Resonant post
before discharge

" Oxidation trace of i
e the tuninggscrew @ [=8

PR 13 X AR PN AT G P 5 R

Fig. 13. Erosion marks caused by discharge inside the cavity resonator.

B AgOH P HAR I #ATEE, 12 i T ot 43
it A Ag,OBT:
2AgOH — Ag,0 + H,0, (17)

TEARSCHG AT, o TR ™ AR AR, TR IR IS
BEILRE = T, 2 inige AgOH By 7, TiHE
L5005 AgOH EFAL B Ag,O R TS .

HIRIEN 12 WP R L I F AR IR I Y
F T R A R R, (EE 13 A R
UEHT, R X T Rl A ek 2l 7 A J 2 ) 4R
e el . A AE TS i, R A
P B RRG 2R

4 %

ISR S A FL 7 P A ML B2 R 2 )
R, AR T 2T R A e A 1) KT /NBAL
1] 2 J 1 T8 [0 Sy S B AR A A A St
L S S TR P LR, T — AR IR
SFERTUBCHRILE, AR SCHE A TSR S AT S B T
WEFHERESWIEG . BT T A YL LA 3
P AR ES, IR CST Bk HoAfs S5 ik
P (S SH0) K i T T 055, &ZIGMFLTY)
WE ARXE IR A% 5515 M i 3 o0 A et - AR
SO, IRTT T 55 B IR R S S b [A] B SR G e
AR, 25 R AR, M SRR TS, ST
i) OH(A-X) | ik B AT Ny(C-B) EJR
T O(3p°P—3s°SY) Wk i 2 4 L THE TRk
PN —IG H IAEB TR BR B 1 2E LB T
TorHr, BIAER) TR iR F ) =k
JIVEARER AT el Ay 1 A - T RE R A2 RIS
FESET R A5 B TR L% EEDF, i —2
7 S B TR ORI AR AR X e R D R AE

1, IERIBRAE T 258 A Bk TR TS T 45
BT ARSI TS B AT AR AR AR, B T A
CIRWES S LA 75 i AN S U DI S ES fd
SR RS AT ] AR 7R IR A P
TERLER, & THIUR A B S Al S B ke it
S,

S 3k

Davis H A, Olson R T, Moir D C 2003 Phys. Plasmas 10 3351
Cai L B, Wang J G 2011 Acta Phys. Sin. 60 025217 (in
Chinese) BEFIFE, TEE 2011 PHE4R 60 025217)

Liu L, Li Y D, Wang R, Cui W Z, Liu C L 2013 Acta Phys.
Sin. 62 025201 (in Chinese) [XI, 2K AR, Ehi, AJTH, X4
5% 2013 PR 62 025201

[4] Cul W Z, Li Y, Zhang H T 2019 Simulation Method of
Multipactor and its Application in Satellite Microwave

L et

=

Components (Beijing: Beijing Institute of Technology Press)
ppl-20 (in Chinese) [#£J7 18, 2=, fKHEK 2019 i K45 ik
TR AR SOBCR A3 BT B (bt db st B TR A k) AR
1—2071)

[5] Weng M, Xie S Y, Yin M, Cao M 2020 Acta Phys. Sin. 69
087901 (in Chinese) [F1H, /%%, BB, WG 2020 P34
69 087901]

[6] Wang R, Zhang N, Li Y, Hu T C, Wang X B, Cui W Z 2015
Space Electron. Technol. 1 001 (in Chinese) [T-3, 7KK, 257,
TARAE, EHr, 478 2015 25 [lHL TH AR 1 001]

[7] Mrozek K, Dyreych T, Molis P, Daniel V, Obrusnik A 2021
Plasma Sources Sci. Technol. 30 125007

[8] Zhang Y G, Liu HT, Gao Q, Zhu Z F, Li B, Wang Y D 2020
Acta Phys. Sin. 69 185201 (in Chinese) [Tk NI, XIEHE, =&,
i, 2, KA 2020 WIFEAEHR 69 185201

9] Wang Y F, Zhu X M, Zhang M Z, Meng S F, Jia J W, Chai
H, Wang Y, Ning Z X 2021 Acta Phys. Sin. 70 095211 (in
Chinese) [ &, Kb, I, T30, T%AE, 565, Th,
THE 2021 YHEAR 70 095211)

[10] Thiyagarajan M, Sarani A, Nicula C 2013 J. Appl. Phys. 113
233302

[11] Zhang Z F, Gao J, Lei P, Zhou S S, Wang X B, Zuo D L
2018 Acta Phys. Sin. 67 145202 (in Chinese) [3BIL, B51R, &
M, FIRER, B, 2262 2018 PHI2E4R 67 145202)

[12] Li B H, G X, Song C, Lin J Q 2016 Acta Phys. Sin. 65
235201 (in Chinese) [A 11 2%, mill, K, P4 2016 P
1% 65 235201]

240702-8


http://doi.org/10.1063/1.1592802
http://doi.org/10.1063/1.1592802
http://doi.org/10.1063/1.1592802
http://doi.org/10.1063/1.1592802
http://doi.org/10.1063/1.1592802
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.60.025217
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.62.025201
http://doi.org/10.7498/aps.69.20200026
http://doi.org/10.7498/aps.69.20200026
http://doi.org/10.7498/aps.69.20200026
http://doi.org/10.7498/aps.69.20200026
http://doi.org/10.7498/aps.69.20200026
http://doi.org/10.7498/aps.69.20200026
http://doi.org/10.7498/aps.69.20200026
http://doi.org/10.7498/aps.69.20200026
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.3969/j.issn.1674-7135.2015.01.02
http://doi.org/10.1088/1361-6595/ac36ac
http://doi.org/10.1088/1361-6595/ac36ac
http://doi.org/10.1088/1361-6595/ac36ac
http://doi.org/10.1088/1361-6595/ac36ac
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.69.20200636
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.7498/aps.70.20202248
http://doi.org/10.1063/1.4811339
http://doi.org/10.1063/1.4811339
http://doi.org/10.1063/1.4811339
http://doi.org/10.1063/1.4811339
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.67.20180274
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
http://doi.org/10.7498/aps.65.235201
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 % 3R Acta Phys. Sin. Vol. 71, No. 24 (2022)

240702

(13]

[14]
[15]
(16]

(17]
(18]
(19]

[20]

21]

22]

(23]

[24]

Deng X L, Nikiforov A Y, Vanraes P, Leys C 2013 J. Appl.
Phys. 113 023305

Greve C M, Hara K 2022 J. Phys. D Appl. Phys. 55 255201
Sakiyama Y, Graves D B, Chang H W, Shimizu T, Moefill G
E 2012 J. Phys. D: Appl. Phys. 45 425201

Peng Y K, Chen X Y, Deng Z Q, Lan L, Zhan HY, Pei X K,
Chen J H, Yuan Y K, Wen X S 2022 Plasma Sci. Technol. 24
055404

Capitelli M, Ferreira C M, Gordiets B F, Osipov A 1 2000
Plasma Kinetics in Atmospheric Gases (Berlin: Splinger)
Sieck L. W, Herron J T, Green D S 2000 Plasma Chem.
Plasma Process. 20 235

Herron J T, Green D S 2001 Plasma Chem. Plasma Process.
21 459

Lan Z H, Hu X W, Liu M H 2011 Acta Phys. Sin. 60 025205
(in Chinese) [# %1 0E, 4 4, X W% 2011 Y324 60
025205]

Zhu G Q, Boeuf J P, Li J X 2012 Acta Phys. Sin. 61 235202
(in Chinese) [K[E5#, Jean-Pierre Boeuf, Z2#EWt 2012 #Hfi24
i 61 235202]

Sun B W, Liu D X, Liu Y F, Luo S T, Zhang M Y, Zhang J
S, Yang A J, Wang X H, Rong M Z 2021 J. Appl. Phys. 130
093303

Sun B W, Liu D X, Iza F, Wang S, Yang A J, Liu Z J, Rong
M Z, Wang X H 2019 Plasma Sources Sci. Technol. 28
035006

Zhang H, Guo Y, Liu D X, Sun B W, Liu Y F, Yang A J,

(25]
(26]

27]
28]

(29]

30]

31]
(32
[33)
[34]
35)
[36]

(37]

240702-9

Wang X H, Wu Y 2018 Phys. Plasmas 25 073508

Liu Y F, Liu D X, Zhang J S, Sun B W, Yang A J, Kong M
G 2020 Phys. Plasmas 27 043512

Rowntree P, Parenteau L, Sanche L 1991 J. Chem. Phys. 94
8570

Hetaba W, Mogilatenko A, Neumann W 2010 Micron 41 479
Zhang B Y, Wang Q, Zhang G X, Liao S S 2014 J. Appl.
Phys. 115 043302

Chen Z Y, Liu D X, Chen C, Xu D H, Liu Z J, Xia W J,
Rong M Z, Kong M G 2018 J. Phys. D Appl. Phys. 51 325201
Chen Z Y, Liu D X, Xu H, Xia W J, Liu Z J, Xu D H, Rong
M Z, Kong M G 2019 Plasma Sources Sci. Technol. 28
025001

Naz M Y, Shukrullah S, Rehman S U, Khan Y, Al-Arainy A
A, Meer R 2021 Sci. Rep. 11 2896

Sun B W 2022 Ph. D. Dissertation (Xi’an: Xi’an Jiaotong
University) (in Chinese) [MESC 2022 2= 00830 (A% ¥
LASER)]

Zhu X M, Pu'Y K 2010 J. Phys. D Appl. Phys. 43 403001

Liu Y F, Liu D X, Zhang J S, Sun B W, Luo S T, Zhang H,
Guo L, Rong M Z, Kong M G 2021 AIP Advances 11 055019
Paris P, Raud J, Plank T, Erme K, Jgi I 2021 J. Phys. D:
Appl. Phys. 54 465201

Gole J L, Woodward R, Hayden J S, Dixon D A 1985 J.
Phys. Chem. 89 4905

Johnston H L, Cuta F, Garrett A B 2002 J. Am. Chem. Soc.
55 2311


http://doi.org/10.1063/1.4774328
http://doi.org/10.1063/1.4774328
http://doi.org/10.1063/1.4774328
http://doi.org/10.1063/1.4774328
http://doi.org/10.1063/1.4774328
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/2058-6272/ac4693
http://doi.org/10.1088/2058-6272/ac4693
http://doi.org/10.1088/2058-6272/ac4693
http://doi.org/10.1088/2058-6272/ac4693
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1011082611822
http://doi.org/10.1023/A:1011082611822
http://doi.org/10.1023/A:1011082611822
http://doi.org/10.1023/A:1011082611822
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.1063/5.0063068
http://doi.org/10.1063/5.0063068
http://doi.org/10.1063/5.0063068
http://doi.org/10.1063/5.0063068
http://doi.org/10.1088/1361-6595/aaf8e1
http://doi.org/10.1088/1361-6595/aaf8e1
http://doi.org/10.1088/1361-6595/aaf8e1
http://doi.org/10.1088/1361-6595/aaf8e1
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.460090
http://doi.org/10.1063/1.460090
http://doi.org/10.1063/1.460090
http://doi.org/10.1063/1.460090
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1063/1.4863119
http://doi.org/10.1063/1.4863119
http://doi.org/10.1063/1.4863119
http://doi.org/10.1063/1.4863119
http://doi.org/10.1063/1.4863119
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6595/ab006b
http://doi.org/10.1088/1361-6595/ab006b
http://doi.org/10.1088/1361-6595/ab006b
http://doi.org/10.1088/1361-6595/ab006b
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1063/5.0042945
http://doi.org/10.1063/5.0042945
http://doi.org/10.1063/5.0042945
http://doi.org/10.1063/5.0042945
http://doi.org/10.1063/5.0042945
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/ja01333a016
http://doi.org/10.1021/ja01333a016
http://doi.org/10.1021/ja01333a016
http://doi.org/10.1021/ja01333a016
http://doi.org/10.1063/1.4774328
http://doi.org/10.1063/1.4774328
http://doi.org/10.1063/1.4774328
http://doi.org/10.1063/1.4774328
http://doi.org/10.1063/1.4774328
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/1361-6463/ac5c1c
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/0022-3727/45/42/425201
http://doi.org/10.1088/2058-6272/ac4693
http://doi.org/10.1088/2058-6272/ac4693
http://doi.org/10.1088/2058-6272/ac4693
http://doi.org/10.1088/2058-6272/ac4693
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1007021207704
http://doi.org/10.1023/A:1011082611822
http://doi.org/10.1023/A:1011082611822
http://doi.org/10.1023/A:1011082611822
http://doi.org/10.1023/A:1011082611822
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.60.025205
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.7498/aps.61.235202
http://doi.org/10.1063/5.0063068
http://doi.org/10.1063/5.0063068
http://doi.org/10.1063/5.0063068
http://doi.org/10.1063/5.0063068
http://doi.org/10.1088/1361-6595/aaf8e1
http://doi.org/10.1088/1361-6595/aaf8e1
http://doi.org/10.1088/1361-6595/aaf8e1
http://doi.org/10.1088/1361-6595/aaf8e1
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5028289
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.5145033
http://doi.org/10.1063/1.460090
http://doi.org/10.1063/1.460090
http://doi.org/10.1063/1.460090
http://doi.org/10.1063/1.460090
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1016/j.micron.2010.03.004
http://doi.org/10.1063/1.4863119
http://doi.org/10.1063/1.4863119
http://doi.org/10.1063/1.4863119
http://doi.org/10.1063/1.4863119
http://doi.org/10.1063/1.4863119
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6463/aad0eb
http://doi.org/10.1088/1361-6595/ab006b
http://doi.org/10.1088/1361-6595/ab006b
http://doi.org/10.1088/1361-6595/ab006b
http://doi.org/10.1088/1361-6595/ab006b
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1038/s41598-021-82019-4
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1088/0022-3727/43/40/403001
http://doi.org/10.1063/5.0042945
http://doi.org/10.1063/5.0042945
http://doi.org/10.1063/5.0042945
http://doi.org/10.1063/5.0042945
http://doi.org/10.1063/5.0042945
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1088/1361-6463/ac1d14
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/j100269a005
http://doi.org/10.1021/ja01333a016
http://doi.org/10.1021/ja01333a016
http://doi.org/10.1021/ja01333a016
http://doi.org/10.1021/ja01333a016
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. 71, No. 24 (2022) 240702

Reaction dynamic process of low pressure discharge
. . . *
plasma in microwave resonant cavity
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Abstract

Low-pressure discharge is an important problem that restricts the development of microwave components
of spacecraft toward high-power and miniaturization. To clarify the mechanism of low-pressure discharge of
microwave component in spacecraft, we build an emission spectroscopy diagnostic platform for studying the
low-pressure radio frequency (RF) discharge plasma, and investigate the plasma reaction dynamics of low-
pressure RF discharge of microwave cavity resonator and the damage effect of discharge on microwave
component. The emission spectra of the plasma inside the resonator under different gas pressure conditions are
obtained, and it is found that the density of hydroxyl OH (A-X), excited nitrogen molecules N, (C-B) and
oxygen atoms O (3p’P—3s°S%) in the plasma each show a first-increasing and then decreasing trend with the
increase of gas pressure. The kinetic mechanism of the plasma reaction behind this phenomenon is analyzed,
and it is found that the gas pressure can influence the concentration magnitude of each species in the plasma by
changing the species production and consumption paths as well as the average electron temperature of the
plasma. The variation law of plasma emission spectrum with the input power is studied, and the trends of linear
increase of particle concentration with the increase of input power at different air pressures are found. This
study provides a reference for investigating the mechanism of low-pressure RF discharge and the reliable design

of spacecraft microwave components.

Keywords: spacecraft microwave components, radio frequency low pressure discharge, plasma, emission

spectra
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