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BLUMLEIN LINE GENER4TION OF LONG-PULSE, PRECISELY
“REGULATED” WAVESNAPES FOR NONLINEAR RESISTIVE LoADS

W. A. Reass
Los Alamos National Laboratory

P.0, BOX 1663, Loh Alamoa, NM 87545
ABSTRACT

This ptpr describes the cri:eria utilized in
the design of a lcng-wae, “offset-tuned” Bl@ein
line. It is capable of 1OO-WS, medium repetition rate
(lkC), 200-kV@ses for nonlinear losds (such as
klystrons), with a total load pwer deviation of less
that 0.5% (ripple, overshoot, and droop, inclusive).

I1 . . . . . . . ,.,,,”” ““””’

The offset-tuned Blumlein line conaiats of two “..., . . . . . , + , . “ “ ‘ ‘ ‘ ‘ “ “ “ ‘
Type EGuillenin ~tworks with identical elenmt val-
ues of capacitance and self inductance. TtE ntworks ~ ‘“’’””’’’’’’’’”’”””””’
are off-t-tuned by each utilizing a slightly dif-
ferent value 01 the irductor’s coefficient of cou-

“.,,, ..”””’ ““’”’” .,.

pllng, Aseacn network has slightly different filter ,...., ..,.,, ,’””” ““
characteristics, this results in a smoothing of the
Cutput pllse. . . .. . . . . , , . , 0 ‘ ‘ . . . .

A 20-section, 30-,s Bhnnlein 1).ne was mcdeled
utilizing ~2 circuit routines for use cm a high-
Wer cathde mcdulated klystron. Ttw klystron is
mcdeled as a honlinar resistance to account for the
gun ~rveance. Figure 1 depictn the klystron Pwcr
PJISSJ and pig. 2 details the flattop prtion, in-
dicating a 0.26% power devlatiorl (0.0350 voltage rlc-
viation). Figurm 3, 4, 5, and 6 indicate a good
nwtch over a wide range of voltage (thus load iml.P-
dance) and btlll maintain less than 0.5% &xWer &?vl-
ation. Figures 7, 8, and 9 lrdicate the expected
results when utilizing two idmtlcal ‘l)p E Guillemln
networks fo. the Blurnlein line.
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Fiq. 4. Cctiil of flattq] for Fiq. 3
2 ,,s/div. tmi zon~~l , 200 kh’/dlv.
vert!cal .

~iqo 6. Ihtiil of flattq for ri(l, ‘I
2 ;.s/riiv. Iwrizm,h] , LOO kh’.’cli~f.
\’m’tical ,
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Fig. 8, K.lysbxm p+a: pdsc of Elumkin
1 mc with irductor mq~linq mcf-
ficicnt of 0.1 for each nctvmrk.

The offset-tuned Blurnlein line wculd be par-
ticularly advantageous for lcng-~lse applications
necessitating outstanding pulse fidelity, such as
those requiring excellmt xf l=d pwer and phase
stability (i. e., multistage and RFQ lina=). In the
1OO-PS time regime, Plse transformers could be ex-
pected to have a f w FEr cent of voltage overshoot and
droop, with up to 10-15% pwer deviation in nonlinear
loads (i. e., klystrons). With the advent of the ce-
ramic high-voltage, fast-recovery, gradient-grid thy-
ratrons (i. e., EG&GHY5613, 250 kV~ TR ’30 VS), the
offset-tuned BILunlein line wculd be a practical
mcdulator typically limlted by the witch tube char-
acteristics. C@rat ion could easily meet the 200-kV
bogey load voltage level and multikilohertz pulse
repetition frequency. There wculd also be economies
in size and k!eight as compared to lcwer impedance
pulse transformer designs due to the EXJlae trans-
former system’s larger PFN and resonant charge cap&c i-
tances.

The offset-tuned Blurdein line can be charac-
ter i zed as capable of generating extremely high-
pwer, high-voltage pulses with outstanding fidelity
over a wide range of volta~e driving a nonlinear re-
sistive load.
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