$a4 % E W
2024 £ 4 H 20 H

Gi SR A N = 4
Proceedings of the CSEE

Vol.44 No.8  Apr. 20, 2024
©2024 Chin.Soc.for Elec.Eng. 3347

DOI: 10.13334/1.0258-8013.pcsee.223049 TE4HRE: 0258-8013 (2024) 08-3347-12 HESHHES: 0461 CHAAFARL: A
ET A ZRIER IR SRR R R RS
JE S B IR E R

BB, MUTE, HRE, FWMH LA, FILE

(BB RFRAIAZFRE, HYE BT 710049)
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ABSTRACT: Spatial electric field diagnostics of atmospheric-
pressure pulsed streamer discharges are crucial for accurately
modulating streamer discharge characteristics and unveiling
plasma instability mechanisms. The electric field induced
secondary harmonic method has advantages of non-
intrusiveness and high spatial-temporal resolution. However,
effects of time-varying non-uniform electric field on the
secondary harmonic generation are unclear. Meanwhile, the
actual electric field calibration factor may be dependent on the
streamer discharge stages. Secondary harmonic signal
generation and effects of the external electric field profile are
analyzed. Sensitivities of the secondary harmonic signal on the
time-varying non-uniform electric fields of different streamer
discharge stages are analyzed based on the plasma fluid
modelling. Furthermore, based on the nanosecond pulsed laser
secondary harmonic generation measurement platform, spatial
axial electric field evolutions of single repetitively pulsed
negative streamer are experimentally obtained in a combined
electrode structure. Effects of the pulse repetition frequency on
the spatial electric field are unveiled. Several suggestions of
improving E-FISH measurement are proposed based on time-

varying non-uniform electric fields of streamer discharges.
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210 220 230

Xk E B ARER N 100 Hz I, 4 mm 25 847 & 4b
DER L IUAHPAR) “5eig” ARAZWES, IS
FO Bk RO o TR 20 R AS IRV I SR I R LA
R P IR S PR 2R R

3) AL 7 E) L 7 5 B S Tk B AR A G
Jik B A2 AR A 100 Hz B, Y 2 18] f 37 e i (L 240
N 31.8£3.1kV/em, 4ERFHFA]Z) 50ns, H=Z5A]H1g
NP AR 2 5 AN I R BRI 2 30 s il T
FAE R, I A R R B, I E k)
SRR SR FE . M E AR K F] 200 Hz,
7S ] I i PR R L) 28KV, JRILIZ AL
J§7 45 25 [ TR B S I L R R R A e
Tholin S5 5 A I 5 R Sk 537 5 I = 1] T P 2
% R 1R T P, Pancheshnyi 2% %% J T R 59 5
Pk, Ak EASER R, AT RE 55k
Frp g,

2% (8] FEL 37 A V2 W AL VA TR PR R R R L A )
HEMN SR, 250 I 2 U S A i
I FEEEAN DG, T EAUK TR T B N S AP
FRAT AT, TS R Sk R IR A B
T, RS Bk AR S 1] far TT AR R A A E] R 3% 4y
ARUSA, S Rk v R AT 2 205 8 B 3 e
AL A BRI E ML, 2SR HIg I A AR R A
AT DL A J5 45243 A J5CE 012 20N B st AR AT A T AN
R M= AR ML R AL OB W 24

SIS o BT IR AR 1 23 1) HEL I AR A e th 22 15



8 1

RS T I B UGB KR D A T FEL I AR A 1 50 L g B AT 3355

BIRITHEAE, 5 RS B PRI A H 7 T RE R
Az, WA

1) R kRSO I 8] 7 3 AN A2 LR B — K
PE AL /IR P OB S 5 PO AR e R (I
B 4.8 P — UL A 18] B A% F& I [R]7E 10 ns BE40),
1717 55 FL B TE i B A (AR R L1

2) MERGIRE, W€ AR TR
Pt SRR b 5 B AR W

3) A7 I 45 R R Metaiive HEATIZ 15 E
Rk, BME I3 18] L7y 20 A bR AR AT R K R
SR P 3R 328 R 58 L X477 A S 6 45 2R ) I (1]
xR PEESRES, Rr X T B 4 R IRE AR AR
IEFNIETE N AN B AR Fetative X5
BARIATEE M . BEAh, AT E PR R
BE-IR AT Fotariver  SES0 R 244165 AR ES
Key, SR T JEE K 20 031 4 1) ROBE AN F7 A 5531 i ] )R
JE& = A TR AR TSRO SR B AT I [a] i
K AR ] A 55 i L (2 [ 2 R BN [R] - A AD G
TE RSO = B AR 07 1R ML SCRR[42]), M LAERAS 2R
iva N ERV I SR 7B e TR -t 2 T B4 ] 2 i

ESHORETRE B, ACEEYIE TR 25
W Fetaive A ANEE 5 B AT LI (12 55
EBIE Y M B ZE 4 13%), H TS H
Tetative B VPAL SC30 M E T FRY B3, J5
SR 588 SRRV RS, RIS S T e
R VPl FEL S I = 5 2R

4) WOGERAT 5 IR 1 i 22 R AT RES0 I B 45
I REENR, A SCSRES TR F R B LB A RS T G K
R B, TR LT GRS 5 e
FEENEHRIEEIE N7, WG aR i S g
AHA1(intensified charge coupled device, ICCD)PE{4 %%
T Bt g FRAR AT 8 T I R) AN () B VR,
PRBOGE A A IE, s EENE 100 X
KOFEMAESE TSR I A . A, AR
Nt 25 AN SIS 48 ke vER M. M2 R
BE. F9mESERE R E s AR,

E-FISH J7EE N —FhAE Rl a7l & R4, &
MEAYEFEBATIPM LAY, T BRI ER RS T
Jiike 1 KE 7 ET E-FISH R Bkt
I H, 7 T F 7 ) R R AR T T

1 ET E-FISH RS EMORRUER B = B il 4 RIRFA 75 5%
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atmospheric-pressure pulsed streamer discharge based on the E-FISH method
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