5550 B4 8 I T % IR Vol.50 No.8
2021 4 8 A ACTA PHOTONICA SINICA August 2021

5K HUANG Xia, LIANG Qinggqing, MOU Yanfei, et al. Time-resolved Optical Vortex Coronagraph and Its
Application in Air Plasma Diagnostic[ J]. Acta Photonica Sinica, 2021, 50(8):0850216
HELVREE RS N FOLARE H AR A S TS W e LT T4, 2021, 50(8) : 0850216

) [8] 7 PG 2z i e B A0 S A 23 RS B 1K
2 W g g

HEEEH,FZF, ﬁ:xé #z/j’:/j’: x| —
(W HE TR 2 U B 53T E LT /26, L 200093)

M OERRAARMNILAR G E 5P A FIANF L F R B AR R AT, AT 5 I 85 AR A
Mk T H E&%%ﬂﬁﬁiﬁﬁﬂAﬁﬁﬁd%W&*fm%%@&i&K%EQ% F k95
W, FHREREAN,ANAZERKATAAWBNEIN T AFE TR ARSI, LEBERL B0 M

GRFAEMW., A4, ENMNB T AF B FROG\A ZRTAE, FATLBTT RIEHMETH. LT,
AAEPREHERE(~65ps) I EHETH5ES T HEF8,8A LR R E(~810 ps)#g &
BABRETEHAGETFERAS T LW EHITR,

KEW.EEAF RAEMEEN;RF R B EA FAR G Rom AR AR
FE 4 S 0437 SRRFRIRAD : A doi: 10.3788/g2xb20215008.0850216

Time-resolved Optical Vortex Coronagraph and Its Application in Air
Plasma Diagnostic

HUANG Xia, LIANG Qingqing, MOU Yanfei, ZHANG Wenxing,
CHENG Qingqing, LIU Yi
(School of Optical-electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

Abstract: The ultrafast pump—probe method is introduced into the optical vortex coronagraph technique,
which can realize time-resolved background free imaging of a weak phase object. Specifically, the proposed
technique is applied to the diagnostic of air plasma pumped by femtosecond laser pulses. Experimental
results show that the formation process of air plasma can be clearly measured. The numerical simulation
results are consistent with the experimental results. In addition, two decay processes of the plasma are
identified and fitted by double exponential decay. The fast process with a short time scale of 65 ps is
attributed to the recombination of electrons and positive ions, while the other relatively slow process with a
long time scale of 810 ps is due to the attachment of free electrons to oxygen molecules.
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A: Pump-probe delay system; B: Optical vortex coronagraph; (c)
a: The incident light; b: Coronagraph image; c: Dark background
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Fig.1 Experimental diagram of time-resolved optical vortex coronagraph
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