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SPECTRAL HOLE BURNING I N  NEUTRON IRRADIATED RUBY CRYSTALS 

I.SILDOS, U.BOGNER*, I.DOLIND0 and J.KIKAS 
I n s t i t u t e  o f  Physics, Estonian Acad. Sci., Tartu, ESTONIA 
*Inst. o f  Physics 111, Univ. o f  Regensbirg, Regensburg, FRG 

Abstract  Spectral ho le burning was performed i n  neutron- i r rad ia-  tea. Addit ional  l i n e s  were found i n  the spectra o f  photo- 
product, which were caused by C r  ions. Hole burning mechanisms 
are discussed i n  such defect ive crysta ls .  

Neutron i r r a d i a t i o n  and the  subsequent thermal annealing o f  a-A1203 
leads t o  the c rea t i on  o f  d i f f e r e n t  k inds o f  defect  aggregates, e.g. 
Ref. 
are somewhat surpr is ing.  Namely, spect ra l  hole i n  these samples reveal  
very h igh the rmos tab i l i t y :  the spect ra l  holes bu rn t  i n  a t  low (LHe) 
temperature are no t  erased even on the temperature r i s i n g  up t o  670 K, 
the l i m i t  o f  t h e i r  thermoresistance being determined by the  des t ruc t i ve  
processes o f  defect  aggregates. This r e s u l t  i s  v a l i d  both on one-step 
and two-step spect ra l  ho le burning i n  neutron- i r rad iated a-A12032s3. 
Thanks t o  b i re f r ingence o f  sapphire the  burning under c e r t a i n  condi- 
t i o n s  leads t o  the format ion o f  permanent spec t ra l - spa t ia l  grat ings.  

A l l  the above-mentioned features make a good basis f o r  t h e  a p p l i -  
ca t i on  o f  these c r y s t a l s  as mater ia ls  f o r  in format ion storage and pro- 
cessing as w e l l  as f o r  const ruct ing u n i t s  f o r  o p t i c a l  and l a s e r  devices. 

models f o r  t h e  mechanisms o f  hole burning and the  extremely h igh t h e r -  
m o s t a b i l i t y  o f  holes i n  t h i s  k ind  o f  mater ia ls.  For t h i s  purpose the 
neutron- i r rad iated ruby was used. Burning e f f i c i e n c y  and the rmos tab i l i -  
ty o f  the holes were compared w i t h  the r e s u l t s  obtained f o r  neutron- 
i r r a d i a t e d  a-A120g. Addi t ional  l i n e s  were found i n  the  photoproduct 
spectra ( i n  503 nm spect ra l  range), which were caused by Cr3' ions. 

where i n  p r i n c i p l e  the t rapping o f  an o p t i c a l  e lec t ron  may take place 

i n  two ways: by means o f  a nearby-si tuated acceptor o r  on the  exc i ta -  

1 The r e s u l t s  o f  spect ra l  ho le burning i n  such defect ive c r y s t a l s  

4 

The aim o f  t h i s  i n v e s t i g a t i o n  was t o  get  in format ion and t o  make 

I n 2 s 5  photo ion izat ion as a mechanism o f  ho le burning was proposed, 
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t ion of electron in to  the  conduction band. Here another in te res t ing  
mechanism i s  discussed, where analogously w i t h  the  hole-burning mecha- 
nism i n  SrF2:Pr3+:D-, a f t e r  optical  exci ta t ion of defect  an essent ia l  
rearrangement of the surrounding o f  the defect i s  t r iggered . 6 
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