
LASER SYSTENS REPOR!T 

A cutaway view of the Laboratory for Laser Energetics a t  the 

University of Rochester is shown i n  Figure la, and the laser systems of 

the National Laser Users Facility a t  LIZ are indicated i n  Figure lb. 

The 24 beam, 12 l'W CMEGA Laser System is nearing canpletion and is i n  

the large laser bay a t  the rear of the building in Figure 1 w i t h  the 

OMEGA t a r g e t  chamber assembly t o  the 1eft.The 3TW ZZ?X l a s e r  

system i s  operat ional  and i s  composed of 6 of the OMEGA la- 

s e r  beams. The s ing le  beam Glass Development Laser i s  a l so  

operat ional  and, w i t h  reference t o  Figure 1 ,  i s  lacatsd  on 

the  lower l eve l .  
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ZETA Laser System 

The ZETA laser system is canposed of the f i r s t  6 of the 24 CNECA 

laser beam lines. A separate ZETA target chamber has been ut i l ized for 

sylr~netrical illumination target experiments beginning in  October 1978. 

A to ta l  of l l 0  t a re t  shots were executed on ZFIlA in  the period fran 

September 1 t o  November 7, 1979. A weekly log of ZGTA target  shots for 

all of 1979 is shown in Figure 2. During weeks 40-42, the wall 

separating the ZFIlA beams and the remaining 18 was taken down. The 

ZETA components were then cleaned and completely realigned. ZGTA 

target experiments were temporarily suspended on Nwember 7 in order to 

concentrate the ef for ts  of the Engineering Division and the Operations 

ZETA TARGET SHOTS FOR 1979 

F i g u r e  2 
WEEK 1979 

Sept. 1 Nov. 8 



Group on the  act ivat ion of the remaining 18 CMEGA beam l ines .  I n  the  

future ,  the  6 ZETA beam l i n e s  w i l l  serve a dual r o l e  a s  p a r t  of the  

f u l l  CtEGA 24 beam system, and when directed t o  the  ZETA experimental 

area,  a s  the  ZETA laser system. This w i l l  allow the  ZETA experimental 

program t o  continue indef in i te ly  while the OMM;A experimental f a c i l i t y  

is developed. 

For the t a rge t  shots i n  this reporting period, the  ZEI'A l a s e r  

output was i n  the  energy range of 50-150 J i n  50-70 psec pulses. 50 

shots  were devoted t o  th in  wall ( -  1 pm) exploding pusher experiments. 

52 shots  were ca r r ied  ou t  on t a rge t s  w i t h  thick w a l l s  (up t o  10 urn) i n  

order t o  obta in  high ccsnpressed densi t ies ;  these t a rge t s  were f i l l e d  

with m, 9, or  Argon. I n  addit ion 8 t a rge t  shots  were u t i l i z ed  fo r  

diagnostic and lase r  system checkout. For these experiments, the  beams 

were balanced i n  energy by an m u n t  t h a t  varied from "6% t o  +15% and 

the  a r r i v a l  times of the  beams on t a rge t  were within 3-4 psec. Further 

d e t a i l s  on the  experimental r e s u l t s  a r e  given i n  Progress I n  Laser 

Fusion. 



@¶EA Laser System 

Progress has continued i n  the  l a s t  quarter on the assembly and 

act ivat ion of the remaining 18 of the  24 CMM;A Laser System beam l ines .  

This ac t iv i ty  w i l l  culminate i n  the  M3E l aser  performance test 

presently scheduled for mid January, 1980. The following milestones 

have been achieved: 

1. All l aser  beamline hardware is now ins ta l led  and aligned up t o  

and including the end mirrors and beam diagnostic packages (Figure 

3) 

2 .  Two four beam c lus t e r s  have been f u l l y  tes ted fo r  gain, and have 

had high power beams propagated through them. A l l  c lus t e r s  a r e  

t o  be f u l l y  gain tested and characterized by January 1, 1980. 

3.  The ta rge t  area s t ructures  and the primary personnel platform a re  

now cmplete with the exception of f inal  painting (Figure 4 ) .  A 

contract has a l so  been le t  for a secondary personnel platform. 

4. The f i r s t  production assemblies of both the  C M G A  focus lens  m u n t  

and f i n a l  turning mirror mount have been received and tested.  

The CMEGA t a rge t  chamber is naw scheduled for  delivery by February 1, 

1980. 





Figure 4 OMEGA t a r g e t  s t ruc tu re  (9179)  before construct ion of primary 
personnel platform . 



Glass Developnent Laser (GDL) 

The o r ig ina l  OMEX;A beam l i n e  prototype, which is comparable i n  

laser performance to a s i n g l e  CMEGA beam l i n e ,  has been u t i l i z e d  f o r  a 

wide va r i e ty  of t a rge t  experiments s ince  e a r l y  1978. The GDL beam can 

be d i rec ted  i n t o  two separate  l a se r  plasma experimental a reas  or i n t o  

the  OMEX;A Booster Program experimental area fo r  ac t ive  mirror s tud ies .  

The beam can also be split i n t o  two beams fo r  implosion experiments. 

During the  period September 1, 1979 through November 30, 1979, a 

t o t a l  of 298 sho t s  were taken on QL fo r  a va r i e ty  of experiments. 

1. INTERACIlIOPJ EXPERIMENTS: A t o t a l  of 78 shots  were taken i n  support 

of research i n  the  areas of f a s t  ion production and high energy 

s u p r a t h e m  e lec t ron  generation. 

2. TRANSFORT EXPERIMENT: 30 shots  were fo r  a preliminary phase of a 

j o i n t  SANDIA-LLE-KMS experiment. These shots  examined the  burn 

tlrcugh of t h i n  (1-3um) p l a s t i c  l a y e r s  a t  i n c i d e n t  l a=  

2 i n t e n s i t i e s  of 1013 - 1014 Wcm . Charge states of b lowoff  

ions were analyzed (with a Thanson parabola) t o  determine when 

the  b r o n  subs t r a t e  was heated s igni f icant ly .  

3. X-RAY GFOUP: 32 shots  were taken t o  support x-ray l a s e r  

experiments, appl ica t ions  of l a s e r  produced x-rays i n  biophysics, 

and diagnost ic  devel-nt. 



4. SHOW W A ~ ~  aXvEFGI6J PIMGRAM: 26 shots were used for 

efficiency and birefringence studies of laser frequency doubling 

w i t h  Type I1 KDP crystals. 

5. DAM?GE TESTING: A total of 125 shots- were taken i n  support of 

coating damage measurements i n  the damage test  facility. 

6. SURF- ANNEALING BY LASE;R IRRADIATICN: 7 shots were conducted 

for an outside user (Bell Laboratories) measuring the effects 

of high pcwer laser irradiation on semiconductor materials. 


