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We have previorx$ intrestigated [1r2] induced currents in l iquid and crystall ine He4 at

field intensities not exceeding J000 V/cn. We have continuecl these investigations up to

fielde of B x ro5 v/qn on He3 crystars grovn in the pressure range 50 - $6 kg/cnz.

The figure shons the current-voltage characteristic of a diode (d.istance betreen elec-

trodes n,300 u)r on one ofwhose electrod.es ls locatetl a B source of t itanlun trit id.e, vhich

emitsT,5.? x 10? electrons,/sec with an evera,ge enerry 5.7 keV, corr€sponding to a total
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0 , t t 0 /5 t20 kV

Current-voltage character-
istics for clioites I (t iquid),
a n d I f ,  I f f , W ( c r y s t a l s )
a t P = t 5 6 x g / e n 2 .

27\



current 1.3 x t0-9 .r.

As seen fron the fanl\y of the log I = f(V) curves plotted, for the liquid anil crystals at
tbe saee pressure but at clifferent temperatures (for the notion of positive charges), the
benclg of the curveg Lie in the region of currents close to the totaL source saturation current.
fre plot obtained for the Liquid, reveaLs the occurrence of brealcd.qm alrea{y at field inten-
sity 2 x tO5 V/cn. In crystal.s, even et curente great\r exceed,ing the saturation current, no
brealcdorrn is observed.t and further Lncrease of the field intensity lead,s to nel"ting of the
crystal by the released. heat. I?rus, for crystals gronn at pressures 50, 83, and 100 kg/c2
at  0.5r  0.8,  and 1. foK,  th ls  cr i t lca l  power a,mountg to (3,  \ .5 ,  *d 13)  x  10-5 W, respect lve\r ,
ancl is cleterninecl by the conplicated d.ependence of tlre themal cond.uctlvity of the crystals on
the d,enslty, orlentation, temperature, gnd concentration of the tt"h.1)

In ow crystal. grown at tit5 t<g/cn2.in the ternperature range 2.!l+ - I.ll+oK, no breakd.onn
vas obserr/ed even at a voltage or 25 fv2), corresponding to a field lntensity B x 105 V/cn.
It follons from our experinents that with lnereaslng crystal density and. vith clecreasing
tenperature the nobility of the positine carriers decreases, but the r.ncontroLIed neltlng of
the crystal.s nakes it inpossible to obtain quantitatlve estinates.

We propose to continue these investigations using more perfect lle4 crystals, vhere the
field' intensities can be great\y increaseil near the naxinum thennal conductivity [3].

trl A. r. sh&Lrnikov, Ztr. E'ksp. Teor. Fiz. [, L727 i.1g5\) [sov. phys.-JETp 
Qr 1].51 (r-g55)1.

iz] E. Ifft, L. P. l"tezhov-Dg11n, and A. I. Efr.aLrnikov. Proc. tOth rnternational conference orr
Iov Tenperature Physics, VINITf, t967, p. ZZ\.

I: l L. P. Meztrov-Deglin, ar. ursp. iuo". i ' i i .  tgr 66 (tg6>) [sov. phys.-JETI zz, t+7( re66)1 .


