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Laser polarization measurement of impulse discharge in air
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Abstract Linearly polarized light propagating through an ionized region with a nonzero
component of the magnetic field parallel to the direction of propagation experiences a rotation of
the polarization plane due to the Faraday effect. Accurate measurement of the polarization rotation
angle can provide information on electron density and discharge current. A proof-of-principle
experiment was performed, in which the rotation of the polarization plane of a linearly polarized
laser beam propagating through the immediate vicinity of an impulse discharge in air was measured.
A rotation angle of approximately 0.5 degrees was obtained for a peak current of 4 kA.
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Fig. 1. Rotation of polarization plane by the
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Fig. 2 Experimental arrangement for measuring the rotation angle of a propagating beam due to
an impulse discharge in air
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Fig. 3 Differential amplitude of the photodiode Fig. 4 Path of impulse discharge in air, relative to
outputs obtained for four different shots (deviation the position of the laser beam (the images A~D
from 0 indicates rotation of the polarization plane) correspond to the waveforms A~D in Fig. 3)

X3 & KAO MG 2 i 5 &, L—V P ERKE &R X LiGE, IEED
i@ L7255 (A, C) DHEFEFREL, HED b Eem i 2 @i L 7254 (B,
D) IIESEENENARNZ ERSNDE, ORI, 77?5‘*—93%75)1/—%%@ FEHiE
SN EIE A B LGS OAMERTHZ bR Y TH D, ERKE D EemiE -5
AT CIXBEEENFRL0TH D720, ﬁtﬁ@lﬁl%ii%m\ FTo, BB D EER e L
O VR 758 FE A X E AR YR T R ICAER 95 2 &0 D, fEAsy IhI T 8% K&
F &, G EERIITE S Lan &%%mbfwé%

X327~ L7 As SR S RCm EdL A 2 5 L7z, B3OIRA, CORIEIIRERMS (H
0) DFINSustEIZBVNTI=3.925V, [=4.075VCTdH - 7=, HIHERE CIREIZ4.0VE 72> T
tmb RGP 13 (4) 2 5 50.54°=9.4mrad & 72 > 7=, ZHE TIZ, HEEF2.1KA

B B R e Al A X E R AT TIR0.2° AL sl HEEEBRTIF0.29°% 5 TV
Zo[‘” KEBRIZIB T DK EREITHIAKA TH > 72720, RS A13500.4~0.61272 5
&%{Eﬂém, HEM0S T Y THDH EEZBND,

F 72, BRMEZFAKA, BENS OEREZr=1mmE U7=858 OB E 1 IB=ul/2 m=0.8T
b, MEEREZL=lemT % &, RQ)N O EHEFHEE n=1.6x10"m N5 5N 5, =

I B 60% A2 35 28, EBRENICB W CIIFh BN Z > T b &
WETHERYMETH D,



5. FEH

KEHA 7OV A BCEITEE D U —PEIOE Ot mnlEs A 2 0E L, S KEME 4kA 12
BWTEELA 0.54° 21572, 2N IR U EHE A EEIIRREE DK 60% & 72> 72
DS, BHEEAEZ IV IEMEICHIE T DT ERE & V— Lol Ax L0 EfMICHIET S
WEIING D,

ABITERBERE T A X —2 O CEREOBNZRAD TETH D,

SE Xk

[1] #EA e, AMEER, A DR & EEE T2 T 2ot ROt mlalis g o
A,  ERFRIWOEE A, Vol.127, No.4, pp.187-192 (2007)

[2] HEA 2EME, EOARIER, AHEER, wEHELE, ok IERmeAnE Lics 7 A
PTG A B =V AT AOBA%E —FHAREL L AT ARG —) , B2SEL—Hrrv
TV IR YT SR L, pp.137-140 (2007)

[3] T. Shiina, T. Honda, and T. Fukuchi, "Optical measurement of high-voltage discharge in air for
lidar lightning detection", Proceedings of APLS 2008 (6th Asia-Pacific Laser Symposium),
p.157, Nagoya, Japan (2008)

[4] HMEAERE, AR, w4 FEEOKRTIE TSR T 2 Aniot iRt mmElEs 4 o]
TE |, BRFECEE A, Vol.128, No.7, pp.478-482 (2008)



