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Application prospects of PCSS

PCSS has been developed for a variety of eregoHoELAYE  Experimental test circuit
applications in the f!eld of super-speed _electronlcs, H N\ renuator
pulsed power techniques, THZ operation, and so +—/—Q:)93 I ~odB OsC
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Introduction

> PCSS can be operated in nonlinear mode, laser laser diode light e
diode Is a good choice as the PCSS trigger source. Cathode Lu __________ R

» It is not reasonable to ignore the size of spot and O_6mrﬁ_._2'( — ﬁm |
the distribution of carriers when calculating the “3mm Anode  —

carrier density.

» To study the influence of laser power density on
the characteristics of PCSS can better balance
the influence of power, spot area and width of the
trigger laser pulse
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PCSS and the related parameters of laser diodes

Experimental method

» An optical fiber with five branches iIs used to
converge the power from five laser diodes to

TABLE I. PERFORMANCE DEDAIL OF LASER PULSE

] Number of LDs 1 2 3 4 5
trigger a GaAs. Laser energy(ul) 7.92 18.56 27.74 30.80 35.38

> The trigger laser power density can be changed La;fpﬂmw”‘% e 2 2er 29
from 525W/mm2 to 2347W/mm2 by changing the . zetmnt) 0157 07 0dsT 04T 01257
. . ower density(W - 5252 1233.5 1838.2 20428 23475

number of LDs In series, mm) - - - -
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Discussions

] sab S T » The density of initial carriers can be calculated by
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g 10f S 28} » Since the width of the domain (also
05l el s named the accumulation layer which is
0.0} | RN RARF AR LEILE ~10~100pm) is much shorter than the
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N R S R S B A S S A length of the optical spot, so the effective
R 0 50 100 150 200 500 1000 1500 2000 2500 L {,t domain

energy to form domain is less than 1/4.
> The domain should be mature before

time(ns) power density(W/mmZ)

Typical output waveforms (10 triggers). Each dot is the average output voltage

of 10 triggers under a certain bias Model of distribution of laser arriving to the anode, so the ratio should
voltage and laser power density. spot, domain and carriers. be lower.
A 50 5 16 —— . » Increasing in laser power density will increase the carrier density
0 45 Ilgt\\; ...................... ............................... .............................. » [ and shorten the time of domain forming and being mature, also
N R A -1 make the domain more stable.
| ol 10} » When the power density Is larger than the best value, continues to
.\Q T el sl Increase the power density, the stream of carrier will shock the
D 6 domain and lower the stability of the domain when the domain has
B | Al matured.
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S oo oo Eee e > For a certain bias voltage, it is not always better for the
power densitytNmm) Power densiyCaimm) performance of PCSS to increase the trigger laser power density.
The comparison of delay time when The relevant jitter of each output » The recommended power density is up to 1800W/mm? with the
triggered by different laser power waveform under different condition bias voltage of 10kV, this best value should increase with the
| density increase of bias voltage.

The idea of using optical fiber to shape the laser flare and to
converge the energy of several LDs is feasible.
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