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I t  was  shown in  [1 ]  tha t , rAp l .d1y  coo led  a11oys  o f  the  Au-Ge sys tem con-
taining from 66 to 30"1 Ge exhibl- t  supbrconduct iv i ty.  The cr i t ical  temperature
changes ln  th ls  case f rom 1 .63  to  1oK.

We have performed measurements on f l l -ns obtained from an Au-Ge aI1oy con-
densed on a substrate maintained at the temperature of l iquid ni trogen or
hel ium. Such f i - lms were obtained by evaporat lng smal- l -  amountp of the a11oy
with the aid of a beam from a pulsed neodymium laser.  The f1lms were prepared
from an a11oy contaj-ning 50% Ge, prepared by fusing the components 1n a high-
f requency  fu rnace in  a  quar tz  ampou le  in  a  heL ium a tmosphere . '  Such an  a l loy
exh ib i ted  no  superconduct iv i t y  in  the  1 lqu id -he l - lum reg ion  down to  1 .4oK.

The f i l -m-preparat ion experiments were performed. in two variants.  In the
f i rs t  var lan t  a  smal l  p lece  o f  the  a11oy was p laced in  a  spec ia l  g lass  ampou le
on a thin molybdenum holder.  The ampoule was equi-pped with a cold f i -nger,  on
t h e  p o l i s h e d  s u r f a c e  o f  w h i c h  t h q r e  w a s  p l a c e d  a  t h i n  m i c a  s u b s t r a t e  ( F i g .  l a ) .
The ampoul-e was evacuated at 10-b Torr and a cold f inger was f i l led with l i -quid
n i t rogen,  a f te r  wh i -ch  the  l -aser  beam was focused on  the  a11oy sample .  To  ob-
ta in  a  su f f i c ien t ly  th ick  layer  l t  was  necessary  to  app ly  th ree  to  f i ve  "shots"

f rom the  faser .  As  soon as  a  su f f i c len t ly  th ick  f i lm was produced on  the  mica
subs t ra te ,  the  ampou le  was unsea led ,  the  l iqu id  n i t rogen be ing  le f t  in  the .co ld
f inger of the ampoule. After unseal ing, the ampoule together with the 1lquld
n i t rogen was p laced in  a  he l ium cryos ta t ,  wh ich  was f i1 led  w i th  l iqu id  he l ium.
A f la t  measur lng  co i1 ,  connected  in  a  c i - rcu i t  s im i la r  to  tha t  descr ibed in  [2 ] ,
was dropped beforehand to the bottom of the ampoule cold f inger.  After f i l l ing

' t  <7



Liq.hel iun

Liq.nitrogen

I
4
/

2
/ ' d

/ a n

d  - i
t l  +  t u
l l  - r
t ,  + o
v  * $

Ff

F*tc,
F is .  I F i g . 2

Fig .  1 .  a )  Overa l l  v iew o f  the  g lass  ampou le  in  wh lch  the  f l1m was
condensed on to  a  subs t ra te  kept  a t  l lqu ld -n t t rogen tempera ture .  b )
Lower part  of  the hel lum Dewar, 1n whi-ch the f1lm was condensed on
a subs t ra te  coo led  to  l iqu id -he l ium tempera ture :  1  -  a l1oy  ba tch '
2  -  l e n s ,  3  -  m e a s u r l n g  c o l l ,  4  -  m l c a  s u b s t r a t e .

F ig .  2 .  PLots  o f  the  superconduct lng  t rans i t lons  o f  Au-Ge f i l -ms:
a -  af ter heat ing to room temperature, b -  lmmedlately after prep-
ara t ion .

the  c ryos ta t  w i th  l iqu ld  he l ium,  the  l lqu ld  n l t rogen 1n  the  co ld  f lnger  f roze ,
and the sel f- lnductance of the measurlng col1 was measured as a funct lon of
the temperature.

In  the  second var ian t  we used a  spec ta l l y  cons t ruc ted  he l lum Dewar  (F ig .
lb),  the vacuum part  of  whlch served as the evaporat ion chamber. In thls case
the f l - lm was condensed on a mic.a slrbstrate 1n thermal contact wlth a glass
f inger  f i l l ed  w l th  l iqu id  he lLurn .  'The superconduct lng  t rans l t lon  was revea led ,
as in the precedlng case, by the change of the sel f- lnductance of the measurlng
co l1  p laced over  the  f1 Im.

In  the  f i lms  ob ta ined by  bo th  methods ,  a  superconduct lng  t rans l t ion  was
observed a t  2 .7oK.  The measurement  resu l ts  a re  shown in  F lg .  2 .  I t  l s  seen
tha t  a  s t rong var ia t lon  o f  the  s lgna l  w l th  the  tempera ture  se ts  in  a t  2 ,75oK
an6 termlnates at 2.25oK. After evaporat ion of the hel lum and heat lng of the
f i lm to  room tempera ture ,  the  t rans i t lon  ln to  the  superconduct lng  s ta te .occur -
r e d  a t  a  t e m p e r a l u r e  c l - o s e  t o  t h a t  o b t a l n e d  i n  [ 1 ]  ( s e e  F i g . ' 2 ,  c u r v e  a ) .  I t
should be noted that ln some cases a transi t lon at thls 1ow temperature is ob-
tained irunediately after the sputter lng.

The nr .esented .  da ta  show tha t  evapora t lon  o f  a  f i lm on to  a  s t rong ly  coo ledf r r v  y +

s t rong  subs t ra te  w i t h  t he  a id  o f  a  pu l sed  l ase r  resu l t s  l n  a  new he : re to fo re

unknown rnodi f icat j -on of  the Au-Ge system, whlch goes over  upon anneal ing ln to
the  mod i f l ca t i on  ob ta ined  by  t he  au tho rs  o f  t l l .  Such  a  new mod l f l ca t i on  cou ld
p robab l y  be  ob ta ined  because  the  ra te  o f  condensa t l on  upon  evapo ra t l on  w i th  t he-a ia  

o f  a  l ase r  i s  much  h ighe r  t han  the  ra te  rea l l zed  i n  [ 1 ] .  The  h ighe r
c r i t i ca l -  t empera tu re  o f  t h i s  new mod l f i ca t l on  ag rees  w i th  t he  resu l t s  ob ta lned
fo r  o the r  sy i t e rns  [ 3 ,  4 ] ,  f o r  wh i ch  h ighe r  T^  we re  obse rved  as  a  ru le  i n  phases

less  i n  equ l l l b r i um.

A s  a l r e a d v  n o t e d  e a r l i e r  [ 5 ] ,  s u c h  a  r i s e  o f  T "  f o r  n o n - e q u i l l b r i u m  p h a s e s

may be connected wi th the fact  that  the parameter  of  e lect ron-phonon
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i n te rac t ion  fo r  such phases  is  la rge  enough,  and poss ib ly  p rec ise ly  because
these phases  are  no t  in  equ i l ib r ium.  I t  i s  o f  in te res t  to  cont lnue lnves t i -
gat lons of other non-equi l ibr ium systems with the ald of the procedure de-
scr ibed.Ebove,  and a lso  to  s tudy  the  s t ruc tu re  o f  the  phases  ob ta ined as  a
resu l t . ' /  We hope to  repor t  the  resu l ts  o f  such inves t iga t lons  in  the  near
fu tu re .
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