Pr, Lyman Sritzer
Princeton Observatory
Frinceston, X,.J,

Dear Tr, Sritzer:

In connection with the theorstical problems of the definitien and evolution
of "living eystems" ny reading has brought to my attention the faacinating
problems of the ecomposition and syslution of intersteller ratter, I was sepecial-
ly struek by the analery betweor the growth of iho interatellar gredn snd that
of a hypethetierl pretr-cryenism. Let me say at the outsst thet my informatien
en the subjeet 4o Yimited aluost antirely to ubnl Y could gst out of Dufey's
boolc in its resent frglish translation.

From Dufey, and from your paper with Bates (Ap. J. 113, 441, 1951) I gather
that the enrlieust steps in the theory of grain formation are the most trouble-
some, especially the vory low rate of the initiecl distomic reections, C + H - CH
ste, I note thei loyle triss to solve this problem by supposing that the corpus-
cular erdssion from come stars occurs ct & sufficient dencity of € stoms to
ellow of the condensation of scot (viz CeCel=) which would survive ag nueled,
Howbelt, there is one thought on this problem which comes almost automatically
to a geneticist, and which I have net seen menticned in my ¢wn very sursory
reading, [ufay oites two types of reaction followine the ecollioion of ~ralns:
Pusion and vaporisation, but these are not eapesislly hslivful. Howsver, should
there avt te a third effect, from collisions of intarmeiiate erersy, nagely the
fracture of grains? Thie could provide a grovth mechaniem vhereby even a very
limited initial mmber of nuclel could increase to meet the thecreilcal require-
ments, It would bs analopouy to the autocatalytic inereass of the firat orranisnus,
Has thers been any sfiort te work out e dynmarie theory whieh would dnelude the
postulated fission of grains?

The mnost obvicun obstacle mirht be the low rats of collision of small graina,
Thie leads to the questien whether there might be other flesion procesaes besides
fractures and spalletion by collisions of zrains with grains and »ith smaller
particles. If the graine inelude molecules other then hvdrides, C-N, C=0 und Cel
bonds might be broken by rhotodissociatien, particularly of these bonds whieh
have 3 hipgh specific absorption in the ultreviclet ard thercfore lsad 4o high
aquilibrium terperatures, The fragments micht 82511 bs abls Lc serve as nodled.
38r example, if R 4s the 'rest of a prain® we might have by sueceacive aceretions
something like this:

Re 25 Bc- B non B pect, -8 RecitnCH —> R-0H + OB,

The CH ia then a¥allable ss a nucleus, in addition to the R-CH. Of course,
the scission does not have to be perirheral, if other Yot snots hoaome availabls
olsevhere in the moleculs,



This raises ancther point. Not much has been (can be?) said about the
molecular chemistry of the grain, It is referred to as an ‘aggrepate' of
H, C, 8, 0 etc, I am rather interested in the possibility that this may
includs a fairly large mass (in view of the scosmic scnle) of large macro-
molecules as well as the 'hydrids ices' which are sxpected to bve the most
abhundant moleculay specles on aswount of the incidence of H., Duffay hints
that H should be discriminated against, but I am not entirely clear on the
extent or theoretical basia of it, or whether this can be werified by experi-
ments with meleculayr besenms,

If these ideas ere at all plausibdle, there are at least two nexi of
interest between astrophysics and geneticst the evolution of thebgrain
iteelf, and the soope of nonbioclogleal synthesis of organie compounds, If
there 1s any reslity to the sequence:

free atomg=-> interstellar graing > comet —> micrometeoritic infall
the second fenture may even play some role in the prebiotic epoibvedsscf
organic molecules on earth,

Dean Oowie and I are writing an ‘interdiseiplinary' artiscle along these
lines in conmection with a forthooming conference on blological applications
of shddllites, and I would very muoh appreciete your ceument on these notions,
It would &lso be wost helpiul Lo have reprinte, if they are still available,
of your papers dealing with these astrophysical problems,

Yours sincerely,

Joghua Lederberg
Chairman, Lepl, Medical Genetics



