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LRC circuit analysis*

Ld2i /d 2tR di /dti /C=0

*M.G.Mazarakis, and R.B.Spielman “A compact, highvoltage Ebeam pulser” 1999 IEEE

“Damped” 

R=L/C

v peak=0.546293V 0

i peak=0.546293V 0/R

t peak=1.2092LC

R=2L/C

v peak=0.73576 V 0

i peak=0.73576V 0/R

t peak=LC

“Critical Damped” 



LRC circuit example: damped vs critical damped

*M.G.Mazarakis, and R.B.Spielman “A compact, highvoltage Ebeam pulser” 1999 IEEE



IAC Compact Plasma Radiation Source (CPRS)

X-Pinch I peak=100−300 kA

rise=1−2kA /ns

Rload=0.1−0.5 

Lload=13−20nH



General Atomics Electronics System: Capacitors* 

*http://www.gaesi.com/EP/capacitors/seriespds.php



IAC XPinch CPRS: Four capacitors 35478

Capacitor 35477: C c=80 nF , Lc=10 nH ,V 0=100 kV , I c=60kA

With 4 such capacitors we can easily design 200 kA, 0.25 Ω

                                                                                 generator

I peak=0.546293×V 0/R=200kA60×4=240 kA

Rload=L/C=0.25

L=LcLsw /mLloadline=1010 /415=20 nH

V peak=0.546293×V 0=50 kV

t peak=1.2092×LC=97 ns

Switch: Lsw=10nH

C c=m×C c=4×80=320nF

Say, we will charge our four capacitors up to V 0=91.5 kV100 kV



IAC XPinch CPRS: Four capacitors 35478

Capacitor 35477: C c=80 nF , Lc=10 nH ,V 0=100 kV , I c=60kA

With 4 such capacitors we can expect

I peak=200 kA

2.06 kA /ns

Rload=0.25

Lloadline=15 nH

V peak=50kV

t peak=97ns

Switch: Lsw=10nH



IAC XPinch CPRS: less capacitors, more capacitors

Capacitor 35477: 

With 2 - 10 such capacitors we can expect:

Switch: Lsw=10nH

C c=80 nF , Lc=10 nH ,V 0=100 kV , I c=60kA



IAC XPinch CPRS: other capacitors
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