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A Splat- cool ing equipment i s  described which uses three LPT 

100 B op to t rans is tors  w i t h  h igh  commuting speed t o  detect  the f a l l i n g  

drop and t o  t r i g g e r  a moving cy l i nde r  agaínst a f i x e d  block. 

E descr i  t o  um equipamento de "s p l a t - c o o l  ing", o qual usa t rês  

optotransistores LPT 100 B com al t a  velocidade de comutação para detec- 

t a r  a gota que ca i  e para disparar um c i l i n d r o  móvel contra um bloco f i -  

xo. 

The large range o f  technical  app l ica t ions  ofamorphous semicon
ductors i s  the o r i g i n  o f  the continuosly increasing i n t e r e s t  i n  amor- 

phous so l ids .  Severa1 mthods are ava i l ab le  f o r  t h e i r  production. The 

most common ones are  bases e i t i i e r  on the quick coo l ing  of a l i q u i d  o r  on 

the subl imat ion o f  a gasonto a cooled amorphous substrate. Other methods 

include coo l ing  by bombardment w i t h  i n e r t  gas íons, h igh  energy neutron 

i r r a d i a t i o n ,  chemical p r e c i p i t a t i o n  from solut ions,  etc.. 

Duwez and W i  1 tens1 developed a quenchi ng method whi ch consists 

essen t i a l l y  i n  p ro jec t i ng  a drop a t  h igh  v e l o c i t i e s  against  a m e t a l l i c  

wa l l .  A h igher coo l ing  r a t e  can be obtained by squashing the dropbetween 

two m e t a l l i c  blocks, o f  good heat conducting mater ia l  (Dixmier and Gui- 

n ie r )2 .  Shirigu e t  a2 evaluated the cool ing  r a t e  and found t h a t  i f  the 

blocks are cooled w i t h  l i q u i d  n i t rogen, values o f  108 K/; may be a t t a i -  

ned . 



Here we repor t  the development of equipment where the mater ia l  

I s  cooled between two meta l l i c .cy l indr ica1 blocks, M and M1,atroom tem- 

perature, one o f  them f ixed (Fig. I )  . When the receptacle RP which con- 

t a ins  the moltem metal rotates,  a  drop f a l l s ,  under g rav i t y ,  through a  

f i x e d  hole. For synchronizing the f a l l  o f  the drop w i t h  the squashing 

between the cy l inders ,  an e lec t ron i c  de tec t ion  system i s  used. Dur ingthe 

f a l l  the drop i n te r rup ts  a focused l i g h t  beam which f a l l s  onanopto t ran-  

s i s t o r .  The opto t rans is tor  then passes from the saturated s ta te  t o  the 

Fig.1 - Diagram of splat-cooling equipment. F = furnace; RP = recepta- 

cle; T = "Lucite" tube; L = light bulb; O ;. optotransistor; A = ampli- 

fier; D = delay; S = shaping; R = relay; C = coil; M, M 1  = metal blocks. 



c u t t i n g  s t a t e ,  and produces a s i g n a l  which actuates t h e  squashing mecha- 

nism. To increase the  e f f e c t i v e  d e t e c t i o n  zone th ree  o p t o t r a n s i s t o r s  can 

be used ins tead  o f  one, be ing enough the swi t c h i n g  o f  one 0.F them t o  

t r i g g e r  the  system ( ~ i ~ . 2 ) .  The d e t e c t i o n  system i s  externa1 t o  t h e l u c i t e  

tube T. The whole mechanical p a r t  o f  the system shown i n  the  diagram i s  

enclosed ir1 an i n e r t  atmosphere 

ZONE 

Fig.2 - View o f  the three optotransistors O as seen from the l i g h t  bulb. 

Drop cletection zone i s  shaded. 

F igures 3 and 4 show .a b l o c k  diagram o f  the  system and the  e l e c -  

t r o n i c  c i r c u i t .  For the  e x c i t a t i o n ,  a 0.5 w a t t  l i g h t  b u l b  L w i t h  a lens  

was used. As de tec to res  h i g h  commuting v e l o c i t y  (2.8 ps) LPT 100 B opto-  

t r a n s i s t o r 5  0 ,  w i t h  an a t tached  condensing lens were used. I t s  h ighes t  

s e n s i t i v i t y  l i e s  i n  the  8000 8 r e g i o n  and f a l l s  o f f  f u r t h e r  than 13,000 

8. For t h e  m a t e r i a l s  (Sn-Pb a l l o y s )  and temperatures (500°c.) a t  which we 

a r e  work ing the  wave l e n g t h  o f  the  thermal r a d i a t i o n  e m i t t e d  by t h e  drop 
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Fig.  3 - Block diagram. 



5 k n  linear 
pote" t iorneter TI 

j preret i o o k n  I 

22 kn 

ikn 



i s  not  short  enough t o  saturate the opto t rans is tors ,  even when in ter rup-  

t ing  the 1 i ght  beam and therefore the change o f  s ta te  occurs. The s igna l  

generated by any o f  the opto t rans is tors  i s  amp l i f i ed  and delayed w i t h  a 

monostable SN 74121 (w i th  negative edge t r i gge r i ng )  w i t h  a 50 ns wide 

pulse. A potentiometer al lows the output  pulse t o  be delayed. The requi-  

red pulse w id th  f o r  ac tuat ing  the re lay  i s  obtained w i t h  a second monos- 

t ab le  which i s  t r iggered w i t h  the negative p a r t  o f  the output  pulse o f  

the f i r s t  nionostable. The re lay  provides A.C. cur rent  t o  a c o i l  which 

actuates thfe p is ton .  Should the path o f  the drop be very long i t  i s  bet-  

t e r  t o  use a D.C,device t o  actuate the piston.  The device as described 

was used successful ly  w i t h  paths o f  the order o f  40 cm. The coo l ing  r a t e  

has not  . bem measured but can be estimated as 1 o5 - 106 K/s on hand o f  

previous experiments wi t h  s i m i l a r  p i s ton  and anvi I equipment. 
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