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Fig. 1. Four-regime model of high current diode pinching

process.
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Fig. 2. (a) PIC model of the short 7 diode on Qiangguang-I

accelerator; (b) imported voltage waveform obtained by
PIC model.
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Fig. 3. Simulation results of the 7 diode’s four-regime pinch-

ing process.
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185202-5


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

¥ 1B ¥ Acta Phys. Sin.

Vol. 70, No. 18 (2021)

185202

A T Blaugrund H BA 01 25 4 Gamble 11 il
My AV, UBE (2—4 cm?/ns), “GRG—57
TR AS By S VR TR 1A%, X2EHm T
% A ERI#E POS (plasma opening switch), Hij
/N 10 ns, “HAF SRS 0. 1 Gamble TT Jii#
i AETRNEZ 40 ns, 5 “SB0E—57 THRAE TAE
PREAH.

SR R T AR A A RO [ i A R (V) E
SOy R SRO7E PRS2 R ) SRORE T FR B IS (8] £
ARAEAR, SR A RO A R A T A R A
FESH AR T =RV, IR 1) JE
TRAWIFINE, 856 smt—57y A S
i, g TIZTAE R VAR 2) HESr T
TARLFEANAY V, THRIT I, IR R A
BHAR B 3L, Py LS i )y T 1 AR ) i 20 5
B; 3) EFXF s —5 7y ZHAEAE TIT R E12
WA SEPR O, G IR i A O T RS, 45 R
SREEPOE, St TIHE V, 5. =FO5ER
[V, AEAIR i 22 /N T 10%, B4 &3 Jr ik
TR TEAS /DN, D PR T B RS LL s Y 25 1
TR HY, PR TR R RN SOk, §TRE
HRBERNG, FEAR T A i 47

PRV AG TR TT 100 T R Hay B A i i 4
A ELAT Rt (1 O PR TS, R A Bl A A i
ARZS, X BARR AP A A 4 4 — A8 M 3 46—
BRI A X ZAFAIHE S PIC BT RS 5
89775 3k [ A 3 P 55 il 2 RS i 4 AR, Al e —
BB BRI S %, T — 2D R LU
RGN E ey b S ) I T B R B U N SR A 3
FURBAHELAEF, R B 2 ) A AR
R (15 B s P e i 4 O O A T 53 i 4
R T7 35 U)Xk AN 147 D' 2732 W 3 X il 4
PEAT L 00 P SR A 2 R T R R .

S 0k

[1] Liu X S 2007 Intense Particle Beams and Its Applications
(Beijing: National Defense Industry Press) pp201, 202 (in
Chinese) [XI#)= 2007 S&FRFHRBILR A (bat: EB7 Tl
MiAL) 55201, 2027

[2] Ekdahl C 2002 IEEE Trans. Plasma Sci. 30 254

(10]

(11]

(12]

(13]

(14]

[15]

(16]
(17]

(18]

(19]

20]

(21]

[22]

185202-6

Cong P T 2020 High Pow. Las. Part. Beam. 32 025002 (in
Chinese) [AAKFR 2020 3EOES KR 32 025002

Mesyats G A 2005 Pulsed Power (New York: Springer) p433
Blaugrund A E, Cooperstein G, Goldstein S A 1975
International Topical Conference on Electron Beam Research
& Technology Albuquerque, NM, USA, November 3-5, 1975
p13224837

Blaugrund A E, Cooperstein G, Goldstein S A 1977 Phys.
Fluids 20 1185

Cong P T, Chen W, Han J J, Guo N, Su Z F, Zhang X J,
Wang L P 2010 High Pow. Las. Part. Beam. 22 2773 (in
Chinese) [ABK, BRfS, #hiBIE, 877, 73 JKIE, SK(5%E, T2F
2010 SRIFOG SRR 22 2773)

Guo N, Wang LL P, Cong P T, Qiao K L, Li Yan, Zhang X J,
2010 Nucl. Electron. Detect. Technol. 30 1196 (in Chinese)
[B87, B5aF, SRR, Fedfok, 254, IRI5ZE 2010 Bl F25
HEMEAR 30 1196]

Sun J, Hu Y, Zhang J H, Cai D, Su Z F, Zhao B W, Sun T
P, Sun J F, Hu Y X, Peng S X 2021 Atom. Eng. Sci. Tech-
nol. 55 328 (in Chinese) [PMT., #i#%, 5k &, 5%, IRk, X
T, IVERF, INBIEE, SO, 1% 2021 JE T RERL R
55 328)

Goldstein S A, Davidson R C, Lee R, Siambis J G 1975
International Topical Conference on Electron Beam Research
& Technology Albuquerque, NM, USA, November 3-5, 1975
p13224836

Swanekamp S B, Cooperstein G, Schumer J W, Mosher D,
Ottinger P F, Young F C, Cornrnisso R J 2004 International
Conference on High-Power Particle Beams St. Petersburg,
Russia, July 18-23, 2004 p12821202

Swanekamp S B, Commisso R J, Cooperstein G, Ottinger P
F, Schumer J W 2000 Phys. Plasmas T 5214

Kuai B 2003 M. S. Thesis (Xi’ an: Northwest Institute of
Nuclear Technology) (in Chinese) [B{#%: 2003 Al 2# i 3C
(P22 PUALEBORBEF )]

Kuai B, Qiu A C, Wang L P, Cong P T, Liang T X, Yin J H
2004 High Pow. Las. Part. Beam. 16 1603 (in Chinese) [ffili,
HEZ, E5eF, AFFR, RS 2004 5O 5K 1R 16
1603]

Miller R B 1982 Introduction to the Physics of Intense
Charged Particles (New York and London: Plenum Press)
pp67-70

Cavalleri G, Spavieri G, Spinelli G 1996 Eur. J. Phys. 17 205
Li Y D, Wang H G, Liu C L, Zhang D H, Wang J G, Wang
Y 2009 High Pow. Las. Part. Beam. 12 1866 (in Chinese) [4%
KR, U, X4z, kB, EREE, £ 2009 HREOL SR
T 12 1866]

Sanford T W L, Halbleib J A, Poukey J W, Pregenzer A L,
Pate R C, Heath C E, R. Mock G A, Mastin D C Ghiglia T
J, Roemer P W, Spence G A 1989 J. Appl. Phys. 66 10

Cai D, Liu L, Ju J C, Zhang T Y, Zhao X L, Zhou H Y 2015
Phys. Plasmas 22 073108

Seidel D B, Goplen B C, Van Devender J P 1980 Fourteenth
Pulse Power Modulator Symposium Albuquerque, NM, USA|
June 3-5, 1990 p1980

Lai D G, Qiu M T, Xu Q F, Huang Z L 2016 Phys. Plasmas
238

Michatz T’ A (translated by Li G Z) 2007 Vacuum Discharge
Physics and High-power Pulse Technology (Beijing: National
Defense Industry Press) pp249-262 (in Chinese) (KX %% T A
E (ZEEEF) 2007 22 WER E TR koA (s
FEI 7 Tall L) 4f5249— 26277


http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.1109/TPS.2002.1003868
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
http://doi.org/10.11884/HPLPB202032.200040
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
https://ieeexplore.ieee.org/document/6397688
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.1063/1.861681
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3788/HPLPB20102211.2773
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.3969/j.issn.0258-0934.2010.09.014
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
http://doi.org/10.7538/yzk.2020.youxian.0155
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6397687
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
https://ieeexplore.ieee.org/document/6220483
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://doi.org/10.1063/1.1320468
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://www.hplpb.com.cn/article/id/945
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://doi.org/10.1088/0143-0807/17/4/010
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://www.hplpb.com.cn/article/id/4307
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.343913
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
http://doi.org/10.1063/1.4926580
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
https://www.osti.gov/biblio/5342343-simulation-power-flow-magnetically-insulated-convolutes-pulsed-modular-accelerators%20.
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
http://doi.org/10.1063/1.4959865
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. 70, No. 18 (2021) 185202

Methods of calculating radial collapse velocity of short-7
diode field on Qiangguang-I accelerator’
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Su Zhao-Feng  Sun Tie-Ping  Sun Jian-Feng  Zhao Bo-Wen

(State Key Laboratory of Intense Pulsed Radiation Simulation and Effect,
Northwest Institute of Nuclear Technology, Xi’an 710024, China)
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Abstract

Electron beam pinching is a common physical phenomenon in the working process of high-current electron
beam diodes. The radial collapse velocity (V,) of the beam is an important index to determine the beam
pinching and the working characteristics of the diode. The current research methods are based on optical
diagnosis and theoretical estimation formulas for a specific diode. The radial collapse velocity of Qiangguang-I
accelerator’s tight-pinched short v diode can be obtained by the following three methods in this paper: 1) a
theoretical formula, which is used to calculate the radial collapse velocity on the basis of the existing research
results, and can very quickly determine the pinching situation because in this case this formula just needs a
diode pinching current; 2) the method of calculating V,, which is established based on particle-in-cell
simulation. The simulation model includes the anode ion current, thus can simulate the pinching of electron
beam more precisely; 3) a method of calculating V,, which is given by measuring the pinch center offset and the
Y-ray PIN waveform, because the Qiangguang-I v diode is inconvenient for optical diagnosis. The radial collapse
velocities obtained by the above three methods are 8.43, 8.70 and 7.89 c¢m?/ns respectively, and the relative
difference among the three methods is < 10%. The third method obtains a slightly smaller value because the ion
current assumed in the theory and simulation is H". The ion current composition in the actual diode is complex,
the diffusion speed is slower, then the radial collapse velocity is smaller. Compared with the typical V, value
(2-4 cm?/ns) of the Gamble II accelerator diode given by the Blaugrund team, the V, value of the short v diode
of the Qiangguang-I accelerator is nearly doubled. The diode on Qiangguang-I, which works after a plasma
opening switch (POS), has a very short rising time (less than 10 ns), and pinches quickly. In contrast, the rising
time of the Gamble II accelerator diode is about 40 ns, which is different from the working status of the

Qiangguang-I diode. This paper provides a new way to study the radial collapse velocity of high-current diodes.

Keywords: tight-pinched, high-current electron beam diode, radial collapse velocity, calculation methods
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