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Hardware compensation of B-dot low frequency characteristics in cavity

Wei Bing, Kang Junjun, WangJie, FulJiabin, FuZhen, Feng Shuping
(Key Laboratory of Pulsed Power, Institute of Fluid Physics, CAEP, P. O. Box 919-108, Mianyang 621999, China)

Abstract: The output signal of B-dot probe in the cavity increases at low frequency. The first-order correction
method of “a characteristic flux-penetration time” is analyzed. According to the analysis, the method of compensation
with integrator is proposed. Frequency response experiments were carried out for B-dot installed in the electrodes of
coaxial and radial lines. The results show that when the RC time constant of the integrator is equal to the characteristic
flux-penetration time, the measurements of B-dot coincide with the standard current signal. Therefore, for the B-dot
probe in the cavity, this is the principle of selecting the RC constant of the integrator. The compensated test results are
obtained directly by hardware, thus it is more convenient to operate than the software correction method.
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Fig. 1 Equivalent circuit of integrator Fig.2 Amplitude-frequency response of equation (1)

1 B A K2 A5 (1) R ISR

2 REWEHIMELIR

{8 F RLC Jift it [ 26 X6 B-dot $8 3k A7 AR w1 A9 SE B0 5 o B-dot B 7E—NBHPT N 50 Q b = ™, b =
VIR i S i 2 0 L B 6 8, A i 1 H A R [l BB FH B0l 6600 11 Pearson 26 8] (7 i iy 25 Hz~ 120 MHz)
4 0 45 SR A A HL I XS 5 o R ZR R R T FR A 25 Hz, B FR A 120 MHz, 56 478 35 A48 5256 H 3L % 1R 358 48
Fil, PR AT AR D AR HL A5 5 o

& 3 25t T B-dot B BUE R 20 L Kl FH AR A3 2 I s 45 SR o S O 08 ER AR, X RO LU A 2R — e iR AT T —

025021-2



el

FeiE

2 JfE v B-dot I AT 1 BT 1 R A3

e 1 3(a) W] B-dot AR 3158 45 5 5 Fit U 2 P8 AR I i) v Y45 5 A7 7 i 225 161 3(b) 3 i T A 52 36 v 4 JH B9 B-
dot 4% 1= 2.4 ps WA 48 PAT B LI OE , 5 Am i e B &t LA BT W) 5, I ELS (8 TR ) 69 ¢ %) B-dot % it

FHEIE R POE — 20,

—— current from B-dot with integrator

Loy —— current from coil Loy —— current from coil
—— current from B-dot
0.5 0.5F
E E
E O e’
15) S
=] =
= 05 <-05
“10}
1.0} ) , , . . . . ,
0 1 2 3 4 5 6 -1 0 1 2 3 4 5 6
t/ps t/ps

(a) waveforms of B-dot with numerical integration
and current from coil

(b) waveforms of B-dot with RC integrator and
current from coil

Fig. 3 Waveforms of B-dot with numerical integration and RC integrator
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Fig. 4 Waveforms of B-dot
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Fig. 5 Current waveform of load
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Fig. 6 Waveforms of B-dot and CVR in calibration
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