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I :TI,d of High l )r('ssuI'C on t1w Ent'rgy Gnil of IndiuIll and 
'I'ballium RUI}('{'('OII(\uciing Films 

By 

A. 11. GALTaN. Y . 'f. SVJ STU~OV , and A . P. DIKIJ 

rIft' ''' uf hig h prc:)s lIl'C (lip to };300U u tm) un the (,Ilc-rgy ~ap of In alld '1'1 SlIp(,l'con. 
;' 111 111" \\'<l 5 i1\\'(>s tigatcd by the tUI1Il('l effcC'1 0 11 s tlpen>o nd1I ctol'- bnrricr- s llpcrconduc. 
" '111:1 .• \ s dir('c tly found ill the ('xlwrim l'nt s. tile' In \'a llles :l .J /k'I'c indicate a recht(,. 

4 dlf, l'I l'('troll - phonon intera ction 1In.([(' )' prC'S'S lIfC for this metal. Jnlhe range li p to 
lilt' \' :tlIIO :l Ll/k'/'c for 'J'l rl~ n1nincd l'o nst nHi within the expc rilll C' llhl l error aud wa s 

,,, I>,· :l.1i4 ± O.OU. 

111 It l\l T,YI1 H l ' :II,1I0 rO : H~(ll c l ';Tn Jltl t'I1('Tf' )Jax Cnl'pXllpOIIO:l.IJII1 \-(japl,cp-t.:U('Px ~ 
li llll , IIJY l ln: lOl' l. 1J,~IIIJIIlIt C B IoI ('OI:11X (; lO 15000 aT)1) ;\an: u:' lIl1 ii lI a ;)Uepr(,TTI ­

\ 101 II ll': 11. tl!rp XllpOnO;t nllUlX II :'CIIOI~ III II 'fl. J-ICJlorpC':1,t'TII(,III1U llaii :1C'1I111.1(, 

!1 " PIl\I{' lITaX :J JUl'ICJlIHI :! .J/ k'l'(' :t,l11 IIII.lHH y".a:J I,TBflIOT lIa Ol' ; I :,IO.'CIIIU' :1.1('10-

tll 'lt ll IlIWrt) 113:111'1O. 1c iicTimfi lIo. 1 . \:l n. ICIIIIl' )1 . l : IH :)TOI'O ) I ('TH. I .l;.t, J1 :ul T<.\. I. IIIH 

Lll'T It ;l:lB.l(, llI lii .to 8 l\aT~1 n IIPC; l ('.lUX ITOrp CIUIlOCT II ::n ·,:cll r pIDIC lITH Jl rJlIl'lIl1 Hl 

I rc Ol'Talla.~laC I . lIo r TOHlilloii JI cocn lU: l n;w :{, tj ·l ± 0,0f.). 

l,Intrududion 

11:.- l-"ntra l part of microscop ic theory of ~upcrcondurti"i!y [I] is thc prese nce 
In t' ll prg-y gnp in the spectrum of el e m entary exci t ations: 

LI = I,," 

sinh ( ",I v) , (I) 

n- I') llnd rare cHt·ofr frcqltcn~,\' and intcnlC't ion strcngth , res pe-eti, 'ct)" . 
I .. th(, stn te d ensity on t.he Fermi s lIr f:H'C, 111 thi s t heory the (, Il cr~'y gnp j~ 
,,"·d wit h the critical (emperat IIrc by (iIe ltni\'('r~al re latio n 

2.J __ 'J - ')8 
L'7'e - •. !"l_ , (2) 

.. \' /l ln c rhnl'ilch,' I' iz('s the (' It'd rOll - phonon intcrac-tioll strC" n<rt h \\-' hi('h 
'. r .. fOl ' r('al SlTp(, l'C"onduC'tors frul11 !L.,):!S. rC(l (' hin,:! a lIU1xilllum \'~ I\l c of ,f.(j 

" II ~ I. ~ I· . 
of 1< lItteJ· l-< ti'.\~ 10 irn' ('8ti!!atc tiIe influl' l1 ec of diffcrcnt rHetnr" o n :! LI /I.-'J',. 

11111' t'l'ystn l Illodifi('ntion, In thi~ rc·spl' C't high pressufrf; ilS a methud. i ln' 

" I p(" r~ Jl (' ctj\' l" 
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, ' .. oS\ ISTr.\"O\', IIlId A. P. DJJ\Jf 

~n all jn"(':-'Ii~a {jons ('Oil' . . 
JU 'Ull nI1('utilltl is (ri\'ell (C'111Ing pr~:;;s Uf(· inflll('n('(' Or 

lIlugnetic- fi ,'ltl ll "'/ '11' Jto til(' ehallge ofth" (-rili '''l l 1",1 '"l ll 'I"('''''", ,,, 
'tl C ' . II l 'f) it , . . < IlIl'l'I'iI t IIrl' l' 

WJ 11'J'('S.'illl'C. las eons.d (,J'C'd that .) 1/1." I I.: "lid 
aile of the I'. t . - - ,I,. doC's II, OJ 

(IICC rXjll' ... I I 
SUPCl'l'onciuNol" i. tI;c I",rtll iI IlIpthods fill' til(' st ud,' of tl 
fin c·t· I " "(- I'On I II II IIrlr I J 1(' ('lI r l'''1 

oS JUs I'lIrnrllt ullnw('d t ,.. I Ing I('c' lnjc/lIf', Po ' ," T . -. 
for I'b [ii1 und then I . f' .1),1110, lJul n challge of:! Jlk1' .' "/,1 JI 11",., "I 

1'1 '. os, 01 SII [h /. . c "ll I 1"'('8'111 ' 
II ~ paprl' pre-ents resull '. ' II' 

In and 1'1 ullder presSure SOn t unnclllllg in 1'(" 1 i"ntiuns of tI 
• ("'I Ie l·JH .. · I'~.\ ;'-1, 

2, J';Xllcrilll('nl-l l "'("'1 . 
< ~ ,IlIll/lIP 

. :t.l s(IIUp/(o~ 
As I S known [7] the be t . 

~ul'ereonductOl tUllnel s .: ,g,'I's ~an be oUI,lIne(l on su 'C'I'(' , 
lIl'·cstignt ion., undc' l' pl'e~,~~.~I··()i h;~ 1I1"d,' ,uPc"run<lll(!tin"o:;~~IC,I()'_" " , 
preparcd on .-\ 1 La,e, i c an ,\ '1_,\1 ~ .'.l'Mrms til' e,tJ;!"lt(." the "(~~~ lh(',11I 

A I- I - Jnan<LII_I_TI. I " 3 >UprrC'onduclol' . 1\1 , I 
vaeulim . I .amp (" 1\ err prep,lI'cd U ' 1,'- . 
tl . 0 11. 11 cOord (up 10811 tl) IO(J 0r) I ~'(I'OsltlOnllllJigh ( I ' 111 'j' 

f,~ee Junctions on onc sll(lc ~. I I \. gil'S sl'de ,I v J() mill' 'j' l 
e Iccts f'I . ,,10 I \I X 0 .j • . "." 1\ IlliS lI en'dcpo'tted tl I ' ·'I .. ,Tllllm- (F,,, I) T . 
JunctiOJ I . IJ'OlitT I st('IlC.'ils C" 0 ;l\'1J1t1 , 

I 
I <t"a It." III Ihe sell"(' of fil- ' /. '1'PJloJ'tcci Lv all ciCCI 

nnw 1 dCJlcndt'd on . Ill':-:!S or their Il ~P in' 'OIJl .I." 

, llumilliulII WfiS SP1''')~;:I1(~('nsat iOIl alld oxid.1 l ion eond~I;~~~SsUl'C' f n;~a" " 1 , , 
"lleUU/lI did not becomC' \I ' r'.'~,' a tlJlI/!stell l"\'IIPO"7('r 1)ur' I~ J('.\1 I 
)'('storation) of tI, . 01.,( due to I'l'clilllinun' 10 ~ll<, dep"'"I"" 
I1J1crc of dn' ,1 1 .,e t' ~pol'lzel' lind Ule hinge. O."~I.'l.'lg ~nllk~allllg (up 10 ,'", /I 

cOlltrollcd I' . j'I( a ,\ pre,sul'c 01 ():! Ton' for _ . On 00 place III I I,,· ,J I " 
,~ 1m 'Ind jun r ;) 111111 SU/lIpl 

5
aOlld subSO'I';cnt il e·al"",. UI~ I;~l I'C"st.~nce measu"elll r'nl, both cd~:~~~)a"'lil"/J' II 

to 100 n " 100111 tl'lllperatu J g' c'po,,, 
W,'I 'r ehos(,ll. AI- I - 1'1 ,. . ' It". U'l('llons with 1" ',i"I." 

a~~ut. I /,un thichll l" ' , In and '1'1 f:l"rnpl cs \\'(,I'C (;01'('1'('<1 \\'ith ki ilion, d" 

nUllcrolllt c"fcrolll ct('J' ) III, 4 and , I 111 tlllckne" WH,~ del e rmined b I '.\1 .. 
JOO \I li S cClual to (1 OUO + y ,'''''',. 

R.., = 14 to 18. - JO() ,\. Fol' 1'1 ', I, 

Al films Il'ld I ' . t' .. 
t 'eslS ("ttlcs of 4000 t G 
cmperatul'e ,'aricu frolll 1.6'; tC) :': 01\.,.0 400 n mill', and tl ' 

v :! leu' initial (" ii " , 
l 

I 
I , 
I 
I 
I 

I Erf!'d of High Prrssurt' on till' Energy Gap of I nrlilllll nnd Thallium -123 

2 .. 2 1Iig" I""'SSU J'(, t e('/"';qu(~ 

ich 1'('( '"",11'(' bomb wit h kerosene- oi l mixture [H) was used in all ill\'csti, 

I 

l'n''''UI'(' WIlS crcalcd al roolllll'llll'l'ratul'c and cOJltrolieu by a hyunHllic 
1t'lIl11 llOlIWtCI'. Here all allllO~t linca r change of LunnC'1 j url(·t ion resistance 
, 1:(11) = 100 n. tlll /dp = (j Q / klltlll) was a l'(' liahle indication. ~ellsili. 

, jtllH'tiun f('sistanC'(' to pr('sSlll'c:o: g'a\'(~ the pO!5s iLilit.\' of n.·jC'rting ~ampl cs 

,,,,,lwl',ing into liquid helilllll. The final pl'essurl' in the bomb at low 
.. r,lI l1l'l'S was ca lcu latc>d from 'l'e chang-C's of an In wiro [9J: 

I 7'c = 4 .36 X JO-6 P + 5.2 X 10-(0 p". 

I ;. rlril'lti conductors wcrc introduced into thc obturatol', this allowod lUea­
II ... "ls 10 bc curried out simultaneollsly, Ly means of a -1-probc systcm, 

Ihc' rril i"u l tc-mpcrat.uro of films. the In wire, ancl eorrcsponding tunnel 
~ .. H tt·ristics. 

2 .. '1 C t'yogc,,;rs nnd Hlewiul,juy oJlI)(U'Cltus 

,.,, \\ IC'lIIjlcl'lllut·c measurements were carried out in a metal cryostat where 
" l'o>sible t o get lempcratures from +.2 to LIS OK. Thc bomb with samples 

~ III liqllid hcliunl. 
""ill~ I hI' expcrimcnt s the voltage-clIrrent characteristic was measured Loth 

'">!U llt " oltnge and c'onslnnt curr('nt conditions. Depending on the COil, 
.11 .1 / /<1(.' or (d/ T/cll)-U at u nwdulatioll[rrqueney 01'38:1 J-Iz were plotted . 

dl llllllH'1 ehnl'aclerislics w('I'r recorded automaticaLly on a X-Y coordinate 
1'.lIn. type register. Constant \'olta~c at a. sample w.;s mCHRured by a high­
air l'otcnt-iolllcler to within"" 1 !'- \ ' during recording. 

3. I1cslI1is alld Discllssion 

i"dillm : After preparation AI- I - Tn "amples "'ere annea l"d for SOllie days 
"KI/II temperature. The criti"al t enlpel'uture of In fillll~ prnctically did not 
lo·r fl'om 'l Ie! ror Intlfo\s iyc pure indiuTll. 'Tile halfwidth of the snpcreondu('ting 

O/" illll did lIot, ('xrecd 0.0 1 OK for a ll pt·l'ssurcs. Tuble 1 gi,·c. lhe change of 
:.111'11 1 t cmperatur(' [or the film which is fou nd to be 

'I 

• 
j.!I 

/II.;; , ~ 

OK 
(3.65 ± 0.15) X 10-' atm' 

Table) 

']'(" ancl 2 LI of indium undt'T prt'ssure 

/ 

1'. / 1 = '!... -I -;L~(l"~ /' -; iJ/kTc (,I 
('fO.O t OK) To (:r-o.OI~~ , __ ~) I 

--7

1

-
0
- .-

3
-'2- .

1 

3.~:1 

~.I'-I 

:1.I3 
:l.03 
2.9 ' 

.0.3u 
0,:172 
tl.3/4 
(US7 
OA 

1.0!l0 
1.01 
n.!IS2 
O.n'4 

3.U9 
3.U3 
3.ti2 
3.O t 

O.!l:W '3.57 
0.880 3.5 1 

2 _1(1', 0) 
(nte \ ') 

LOU 
1.02 
o.un 
0.9S 
0.!l4 
O.S!) 

r 2 "' /H'c I (1',0) 

1 3~9 
, :l.ut; 

3.1>-1 
3.li4. 
~ . tiO 

:1.55 
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~~iJ!;;i, ~~~~t ll t;W)jf:tl. .• e r ilnrll.t'li'rL .. Ii.·.; (I f A I- I - In "lin!. 

mnJi:t~~' 1I~~~~~':~~;II~;I;'" t t~· lJ.l~j~·O:!') ; K ;' lIor-

P'lIknlm , 
~~I r·o 

08 
U(mY) _ 

\\'h ~rc"th c errol' docs not inclilde the in a~eur . " ' 
Such '/ c cha nge of In fillll s wilh pr~ " " . ,1( .\ JIl p rcssure IlleIlSIIl\' , ,,, 

J3rn~lcll , a nd GinzU lIl'g 's mcasur(, lI1 cnt:s[~'~1 cxre lIently eO ll1r idcs wil h Jl,', Ii . 
FJg. :l ~ h o \l's yolt artp- c-ul'fcnL cl ", t . .on fll <l SSl\"C' IndIUm. 

at dil,Tt'IT' nt prrss ll re~ '1'1" la l,IC crlst",s fo r 1\\'0 :\ 1- l - 1n M lllplrs 1,1"" 
(dIl l '" ' . 'en~ I'g'y <Ta p was d 'fi ' If ' I . 

,.t u )- L. chul'il ctcl'i' lies (Fig, 3). " l nee 10 111 tI e ma Xl llla ,'I I 
h g . -I shows thc result of hi" b pressllre infl 

F or COlllla rison Ihe 2 , I(p) = C:, UO 1.,/' I' lI rn~c on Ihe clw rgy ga p of in <1 11" 
t tl ' . <>. '. " JIl l'" dm \I'n 'I ' I . r o 10 el'lllcni tcmpcl'atul'(' c /J an r TJ . . \\ 11 (' 1 Irl H\ (' t ('OlTl':-: PIII 
2LJ('/') to l' = 0 OK a re a lso incJ~~~d ' 1 ;.~~li, " 'l IIlC~~ o hta in cd by eX lmp"!.",' 

111 .\ ( I . 1· r Om experim ents it i~ " '/1 
d 2L1 

d,> - (lA3 ± O.J3) x JO-.~ , 
atm 

The encrgy gnp of Inn I. ZC I'O rpssul' " , 
agrpCIll ~ lIt with data o btn i nt~ fr c, _. ~~ !?:O ) = (,l.()9 ± tl.O-l) ~' 'l'c ' j s ill ~'" 

. ~m PH: C I ~ IO Il lllCIlSllrem C'nt·s of' erifi c'ul I,. 

o.9 t 
l 

f 
08 L , 

o 5 10 15 
Plkolm} - -

~,uI'V~' [II], wl1('l'e the coeffi cien t defi nin"', t1 ,., 
Ion rOIll tbe para bola was found to be - ' 

where 

a 2 T~ 
In = ny lJg = 9.985 

y = ~n9 k O V 3 '. 

},Ig, -I . (:Ii :l. ug,. of Iii,. ~ lI p('n'nlld 1J (' tilig il lili ll lll f' n ('r~y ittlp lind,., " 

illrr. ~ ('x J!l' l""imt' 1I I II I pui lll -s 

A 

t 
f Efff'(,t orr-li ~h I'I'('l';R Ul'C' on the' Energy Gap or IndiulIl and Thallium ~25 

I 
till' I<l1, is of the th el'm odynnmi ~ relation flJ 

11 = ~' 1/2- /I ti )' 0 
(5) 

A 
k'l'c = 1.82 a (6) 

i 

f , 
I 
I 
'. 

II fm m our expcriments it foll ows thal the p'\I 'l1 n, eter (I incrcases with 
,,,1'1' f l'll lll 0.085 to J.O-l (p = 1-1 ka tm ). i .c. it Il pproad J(:s th e Bel) casco 
," '"' lI la point s t:J.h = It - (I - to) i!in' n in fill] for indium cI ~a rl .v show 
,1" 11('," 10 tbo a ho\'e m entioned in (' rease of (/ \I' it h pre",n'c (s~e Fii!. (j in 

III principlc on I he baRis of (5) one may "stima t" the changc of stat c 
,I ." .\' wi t h pressurc. Us ing our ga p (!;tta a nd th oRe of f1o(p) fm l1l [ 10] , 
-', ii,' ti pnsit)' seems to deercase by no morc tha n 2% a t. 1-1 katm . 
"1/",/1,, Ikcause of qu ick ox ida tion of '1'1 film s AI- I - 1'1 s" lllpl e~ wcre 
_,<I ill th p bomb immedi 'lt c l.v "n c,' pre para tioll . and control mcasurement 
, dl p "~," lIrc were ca rri ed out a ft cr sO lll e ('uml" ·t',, ion cycles. Aft er sneh 
",·<l1I "~ the film criti ca l t ~mrc ra ture was (2.:1R ± 0.(1 ) OK a t ze ro pressure, 
" III ' ''~,'' ga p herc i ~ 2 , 1(0,11 ) = (0.75 ± 0.111) me\' = (3, 135 ± O.UG) /,;1 ' .. 

'b ill good ag l'ec lll Pnt with Clark's "('tent llH'a:->UI'C' lll cnts [121-
II", slll a ll prcssure I'3nge (:WOIJ 10 ~lIl1il a Im ) the anomalous cha ngc of 

,d 1l' lllpcrature t y pical of ll1 uSH i,'c pure '1'1 P ;!l was not OUSerYNI. The 
d h' l1ll ll'mture linea rl.,· d t'c reased up to (2 .:1" ± D.nl) OK at p = 8 ka t m 

, in «uali ta lh' c agl'cemcnt with Gey 's da l a [I~ 'I lin th~ c1 epellflPn cc of 'l'c of 
'1'1 0" residua l rcsis t a nce pl'Odu ecd by pla~/i c d ~ fo l'lnalion at difrc r~ ll t 

II ('t's , 

',!.;j shows I - I ' eharactc";stics for ,\1- 1- '1'1 al dilTt' rent pressurcs, The ;:rap 
'" ,,"IHilled at S ka tm , 2 Ll(8 .0) = (O ,i;l ± (J.OI ) me\' = (3 .li-l ± O.O(j ) k'l 'c' 
\\ .. nl t hel' wea k t1l\pcndcl1 cc in t hi :.; p res.s ul'(> range , Jfo we \'e r' , thi :-:i d oC's not 

,' ".' Ihe possibility tha t 2 .Jlk'!'. changes for 
ti UIll at highcr pressurcs. " 'ork in ,tlli" dircc. 

t h 111 rI'O~ I'("ss . 

,1, " lI1 ainrcsul t of ga p tunn~ lIing lIl ~aS tll'C lll cnt s 
·''1 lt'n'ond uctors undcr pressure is that th~ 
I til' :! .-:I jl.:11c d ecr ease initially di:i('ovcred 011 
\\ hidt is a represent nth' c of supcl'eolltlueto l's 

. tl :o. ll'ong electron- phonon jnt C' l'llctiol1 .] s h ow~ 
"' '''nl t1qlcndencc on "u!,,,reoIHlu c/ol's wilh 
" ",'dia tc cou)lling: J 11 , ::;11 , n ltd perhn ps '1'1. Th is 
II ll1st .tll CC makes theoreti ca l hl\'csti I1H t i on~ 

'·'~ilr.r to obt ain a rC' lnti on connec tin g tll (, ga p 

, \ .·lIrlcO' '·urrl'lI t d Ulr:ld rrh. t i.'" .)r ..\1 - 1- 1'1 .. :11 111 ,1(,1' lit ,II IT.'rl ' !!1 
ft'4. '" ( 1. 16 ± 0 .0::) J\; IIIl rlll tlllzl'tl u tl ll ~ lire ;,IHlllo!: I lLl' / ' 3,i ... 

Q; 

Q2 

AI-/-T/ 

o OJ a6 
U/mV)-~ 



r 

• 

Arl.ll ol(.'ietlfJf·"'C'Il',,, 

The aulhOl's \\'i,h to expI'e,s thpi,' th ,lId" 10 ]> r 
hclpl'ul di'('ussions :1nd u,<, rlll J'c:/llul'ks t l' I' co PH'OI' X. Il. IlL" ' 
disCII"io"s and kin'''r plT'sl'nlin . ~. () .Ie) ""OL' B T. Gciliklll'"l /"1 
theiJ' publicatjuJ1. . . g In onnat lOJl «bout new ('alc ulaliolh !. 
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I) 1'JI(" ('ffl'(' t of hi lrh prcs.!! lI,.r 011 '], of \1 tl . . 
V. :\I. S"is tlllto\' 011 the (SO"icl.Fr('n(.'~·, B " ,un, fllllls W:\5 rcpol'trd by .-\ .• \. (: ,11"111 to 

acurlUJII tol/olJlllum on Fobrllary I UUS. 

p r. 1'-1.'-\\'1:\ ct al.: The l>i ~ lol'nlion Strlll'ttlfC of (Hide BUilds ill LiF' ..J.27 

phy.. slat. so l. ;I;' , 42; (IUGB) 

8ubjed C' lass ifi (-ll lio n: JO; :?:!,:l,2 

Till' Di"locntioll Stl'lI<'1l1J'C of Glide Ballds ill Ul~ 
Crystals Stressed at T = 'lOO to J,.t. ole 

J~y 

I' I '. ]\I.YAYIN , A. V. Kn(Jf'OHO", E.1. S~rnl~O\" ancl Yu. M. CUEHNO\' 

d~'h pit ticll'i itr und the shcur strain in s(: rc w llnel cdgC' glide hUlld s were IIlcas llr<:d all 
r\~·.d:-, stn::.-~t:d nt t(,ll\pcr'lt"n'~ of 1.4 to :WU OK. a nd the tcn\jwrntlll"c dC'l'e llClf..·ncc of 

,' I , .I;':C· :-olip (li lihllll'e of 8ert'\\" dis locfltions and 1 he proiJll"ilities of ('ross slipping art; 
.,t!, Thl' slip di!'.lil.Tl('C d('{.'I'Cll~f':;:; with the temperature down to i8 ° 1\. rCIIHlining 

I tl l, huw(·,'('r. nt IO\H' r trJllpcratul'cs, The cross s lip probabilities increase cOlltinuous ly 
'~" fl'n:-;i llg tCIllPCl'iltUI'C, 

. 1:,',1 11'11111:1:\1 ('.-lUllra 11 H.10TIIOCTU\1 fDIOI, Tpan: lclIlIJJ B 1.IIII1TonbIX II "P:U'Ut.IX 

,1\ fl:o,ll.ila'IIIIH I1JY'la,-lllcl. T(,)IJlrpcrl'ypllhlC ;J~llJ1ttJDIOCTU l'PC.:UICii .t.1I I1I1.1 

" I.I 1I111ITOllhlX : lilt,101W11i11i i, 1\ HC'IWJlTIlOCTII IIX 1I01lCpc '1I10ro tl\O,lhHa.' IlIlH II 
",'tT .ll" !IO IDlal.l111t (:;.n:.11'IIJI "Pl1tTll.l,10B LiF ''1)11 l' = J.I .J.O :lUO 0 )\ , ~'cTa­
I\l t l, 'no JlC:JlI'lIll1a i, YMCIlIoul:!('TrH "ll1l IH,lIl1 i l\Clllllf TC,\lIICpnTYPl,1 01' :H)O .W 
k;, :1iIT('" OCTarTl'll 1I0{'TOflII Ifoii BII : tOTl.J . LD 1.-1 ° 1" Bl' )HHlTlftJ(,Tb 1I01ICPCt IllOf'O 

I' a:l' JlIIJI :1I1C.'lo l :allllti c Y)I(,lIl.IJI(' lIlt(,)1 TC)ItICP::lTYP!.t IICIlPl'pblBlln HoapacTHcT, 

\ /\III" hcl' of phenomena [1 103]. not bcin~ "bocn'cd nca r rOOI1/ te mperature, 
.,. II>lIIlei by birufJ'ingence in\'cs ti l!,, (io ns of alkali halide cr.,·sl"ls deform~d 
''1 ui.! helinm tem]>eJ'atnres. Thc phl'nOIJ1 Cna arc associated wilh till' kineti cs 

,}" . illi(ialion of elemental'~' ,lip and slip hand growth [~]. The phenomena 
·,·1 ill" s lrong tempernlure dl'ppn(ll'nec ofthc oplical dastic limit (obsprverl 

' /I ,,( 11l'lilll" tClllperaturcs). a dec reasc of' Ihe nUllIber or s lip e\'cnls and of 
,, \"(,It ... ity , thc prcsence of scre\\' dis lol'ation dipolcs in (hp disioelliion st ru c­

~. "I' indenla(.ion induecd rosl'l les obtained at liquid hdinm tempera lul'cs . c t c. 
I/IIIT IIndel'standing of Ihe phcnomcna, mentioncd aho\'(" may br ga incd 
, ~ . loy sllld~'ing in dClail thc proprrlics of (kforrnalion at liquid helinm tCIll· 

· ' .IIUCl'S. Therefore. Ihe ctch pit densities in sc'rew "nd edge g lide bands and 
~ht'1I 1' Ntl'a in inside the hands wC're measured at temperatures in the runge 

'" 'A ' 1\ to l'Oom temperalure. n.,· tir e Iwlp of the dala it. was possible t,o 
111.11., Ihl' a\'l'J'Rgc slip dislance of ,cre\\' dislocations and thc el'Oss s lip prolr­

'1 Iil~:o' dllJ'illt! the band growth , 
n., 1" I",riJnen(s were ,.,lJ'ried oul on lithium fluoride crysta ls, not being 
o:r" ... ropi (' Hnd therefore suitahle for working at 1'4," m temperature, The 

\ ~I ,'I :" , ('onta ining nbout:J x 10- 3 ulo )I g, wcre gro' .... n b,Y the Kyropoulos t('(·It-
1''''. Iln'n annpakd for ·18 h at 75U 0C'. and COO INI al " !'<l(C of i5 °/h. The 

1111(' 11'-1 w<'re eic:lxcd from a large bloek a lt.lJl~ the cul)(, planes and had a !'; iz.c 
:, .; ': 1:; IIl1na. ,],he. initial di s lopalion densily in Ihc spec imcns did not 
, .. Ii III' 1'''' -'. 

Ti ... 'I>('cilllrns we]'!' deforlllcd al one( the [(01) diJ'ection at a rate of 004 mill 
" '01 It'rnper,,lllI'e, of:!oO. ,8. 4.~ , 0'.' IA UK. ,\t all kllll'l'ralllJ'l's . the lota l 
\111 nlllOtlntt.'U lu auout. 2 l!/o ' '1'11(' crys tal slI l 'fac(" i s nol cO lllplC'tcly CO\'cl'('d 
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