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TBE I D ~ C A T I O N  OF 'IRACXS WE TO at-v COSMIC-RBY NlJW IN OLlTDES 
FROM PAUSlTES; V.P. Perelygin, S.C. Stetsenko; Jo in t  I n s t i t u t e  f o r  
Nuclear Research, h b n a  141980, USSR 

The experimental study of f o s s i l  t racks  due t o  the  heaviest Galactic cos- 
mic ray nuclei  i n  meteoritic ol ivine crys ta ls  has been perfomed at the  Labo- 
ra tory  of Nuclear Reactions, J INR,  during 1980-1987 in order t o  iden t i fy  
a n o ~ o u s l y  long t racks  from the  Z 3 11 0 nuclei (1,2) .  The crys ta ls  from the  
meteorites-pallasites Marjalahti and Eagle Stat ion were used. Before etching, 
these c rys ta l s  were annealed at 430°C during 32 h. The semiempirical depen- 
dence of the  volume etchable t rack length on atomic number Z was based on 
only one experimental point fo r  132~e54 - L=26.P2.5 pn. In the  f i r s t  experi- 
ment < 3 )  in t h e  t rack length spectra obtained under these  annealing conditions 

( f i g . l a )  one can see the  t rack groups at 120-140 p. 
These groups were a t t r ibu ted  (1) respectively, t o  Pt-Pb and Th-U cosmic 

ray nuclei ; in addit ion,  one anomalously long t rack,  L=365 pin, has been found. 
In  a fur ther  study (2 ) ,  the number of t racks  with LN220 pm exceeds 11 00, 
and the  number of tracks with L 350 pm reaches 10 ( f i g .  1 b) . For identifying 
of the  tracks with Ld210 pm and t o  c l a r i f y  the or ig in  of tracks with L* 
350 p n  it w a s  necessary t o  ca l ibra te  m t e o r i t i c  o l iv ine  crys ta ls  with 
accelerated Au, Pb and U nuclei.  The f i r s t  experiment of t h i s  kind w a s  
carr ied  out at the  Bevalac accelerator (LBL, Berkeley) i n  November I987 
(33. The energy of 2 3 8 ~  nuclei was 30 and 70 MeV/n, t he  angle of incidence 
was 25" and, f o r  some c rys ta l s ,  10" t o  the  polished ol iv ine  surface. The 
annealing, etching and tracks measuring procedure were the  same, as i n  
previous experiments (1,2) .  The r e su l t s  of track measurements i n  83 
c rvs ta l s  from the  Marrialahti meteorite 

" shown i n  f i g . l c ,  i he  maxirmun of t he  
@LJ t rack leneth  s u e c t m  cOrres~onds 
t o  23@25 pm ( 5 ) .  - 

Both the  shape and half-widht of 
this spectrurn aggrees with those fo r  
" foss i l"  t r ack  group 2I@ 20 p in 
length ( f igs .  I a,l b) . For 32 olivine 
cws taks  from E&le Stat ion pa l l a s i t e  
we- observe ra the r  good incidence of 
the  t rack l e n h t  spectrum of 2 3 8 ~  
and the  arou~-of "fossi l"  t racks  
t22C p &d GIO p )  . 

The l o m e s t  t r ack  in the  2 3 8 ~  
spectrum hasv a length of up t o  330- 
370 w ( f i g .  I c)  . But the  thorougful 
analysis  of t h  c rys ta l s  containing 
t he  longest 2&J t racks  shows t h a t  
these  tracks oriented very closely 
t o  t he  (010) m i n  c ry s t a l  planes of 8 0- 
the  ol ivines.  This does not take 
place fo r  at l e a s t  50% o f ~ 3 5 0  p 4 0- 
f o s s i l  t racks.  Tnus, the  problem of 
the  origin of the  longest f o s s i l  

I 

t racks  s t i l l  remains unsolved and too a30 
meeds fur ther  investigations.  Fig. ? 
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THE IDENTIFICATION OF TRACKS DUE TO Th-U: Perelygin V.P. and Stetsenko S.G. 

For the purpose of a more det 
stud of the t h e m  stability of 
and 508Pb tracks ('crystals were irradiated 
at UNILAC, GSI, Darmstadtlin olivines were 
carried out experiments on annealing such 
crystals during 32 h at temperatures of 
450°C. The resultes of this annealing 
study are presented in fig. 2. For 
anneal' g at temperatures 450°C the 
mean 2%J track-leneth is 1 2 W 0  w and 
7@ 15 w for 208~b-track respectively. 
one c&' compare these track l&ht spectra 
with fossil track length spectra (fig. 
2b, Ltr = 115 pn) in olivine crystals, 
annealed in the same conditions. 

Turning to the d y s i s  of the 
results obtained, one can conlude that, 
first, the fossil tracks with a mean lendh 
210 (figs. la,b) have been formed by the cosmic-ray nuclei group of Th-U, 
formed in r-process events in our Galaxy during last 200 MY or" its history. 

Second, the calibrations of olivine crystals with 238U nuclei provide 
a quantitative basis of a new method of investigating galactic cosmic-ray 
nuclei (Z >,50) by studying tracks in extraterrestrial crystals. This method 
surpass in sensitivity all other hown methods. 
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