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Fig. 3. Possible pinch configuration for 1-HV line.

The simplicity at the experloent Is evident;

hovever, many inportant facts could be determined

fron this sodest effort. Of great iaportance are:

1. Initiation of the discharge and resultant pinch

dlweter

2. Stability of the pinch and particularly the

effect cf the kink on the discharge

3. The heat loss iron the pinch and the resultant

corona surrounding the discharge

4. The effects of nearby wall on pinch containment

5. T!.B many surprises at this density.

VIII. KEACTOS SCALING

A very rough idea of the current required for

break-even can be found (torn equating ohslc heating

with breasstraftlung loss since the rate calculations

(Hi). (6)1 shev that in small radii the tenper&ture

will be approached within the assumed pinch time.

The radial heat loss Is neglected above l.S MA.

this gives the relation between 1 '--j n with a re-

quired temperature of 10 kcV.

n2 - 4 ».* • I"" •
r

The nuclear yield for 0-T is

¥ • 1/2 n2 <<JV>. (energy/reaction) vol • t

- 1/2 nJ <U.1O"17 • I0"6)

• 19 • 106 • 1.6 • IO"19 vol • t

7.2 ' IP"8

The Input energy goes primarily into the in-

ductance of the pinch. This energy is given by

. .2
In 1/2

This makes a Y/W, ratio
In

1.4 10"7 t

For r - 10~4 ra, L -0.7 nil - m"1
o

M
« 2.3

In

The yield to Input ratio being proportional to time

Is the result if the pinch is crowbarred at design

current. For energy in the field equal to yield,

t - 50 ns.

Using the scaling as a guld-?, the following

sanple reactor parameters were calculated.

n - 2.5 • 1O27 m"3

-A
r - 10 m

V - 5 MV

X«ax " S m

Length •• 50 en

The results of the actual calculation for the

teaperature, yield, etc., with actual circuit condi-

tions are

T - 13.8 kcV

Nuclear yield - 6.5 HJ

Plasma energy • 17 kJ

Energy in field - 2.5 HJ

Radial heat loss • ! U

Bronsstrahlung loss » 6.5 kJ

?.F(1 loss by streaming i.n the 0 field is slower

than a field-free streaming and perhaps a few per-

cent end lass 1» to be expected in the 150-ns con-

tainment tine in the 0.5-m pinch length.

This report cannot give reactor design consid-

erations other than the most elementary consents.

Certain features can be tabulated:

1. The yield to input ratio is very favorable for

this snail-radius, high-density pinch.

2. The 5-MV, 5-MA high-voltage sources asduoed In

the calculation do not require a great advance

over those now in existence.

3. Radiation damage problems arc not severe because

renewable parts are reasonable in such a small

volume.



b< Reactor feasibility experiments are not greatly

different in size from reasonable first experi-

ments.

IX. CONCLUSIONS

The great advantage In LTR of an ohmically

heated, high-density pinch is evident. Of course,

many questions on the feasibility of such a system

cannot be answered with present data. The experi-

ments needed to investigate the high-density pinch

are not expensive and do not require extraordinary

advances In technology. The laser initiation phase

could be done on a modes: scale with ngodymiua

glass lasers now available at LASL. The first

phase of a high-voltage discharge experiment could

also be done with a slight modification to present

e-beum power supplies at Sandia or even at LASL.

Ir. is felt that tve main questions (can the

small-diameter pinch be established and can it sur-

vive the kink by means of magnetic field insula-

tion?) will be answered only by cxperlocnl.
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