
The Fergusson College
Poona 4 .March 12,1934,

Dear Prof, Krishnan:
You know that 1 was dabbling with some spectroscopic theories,

and probably guessed that nothing much would come of it.As a matter

of fact,I am unable to spend much time in the laboratory; end my

wokthy collaborator brings only a moderate enthusiasm,and not much

knowledge of the technique with him, Add to that our Lack of apparatus
worth anything, and you have the expected result.

I meant to try for an explanation of photographic hypersensiti-
zation,particularly the recent work on infra-red photography.A whole

series of substances,of which the best known ame are Eosin,Erythrosin
Dicyanin,Dicyanin A,Neocyanine,and Kryptocyanine,are used for this
purpose.About all that is known of them is that they sensitize for a

region of the spectrum where they have a marked absorption
The effect,l believe,is not due to the chemical action of these

substances[ the isochinolin dyestuffs] but rather to the scattering of

the absorbed light. The silver compounds used for the sensitization
of the gelatine coating are not readily affected by Light of waveleng

th greater than 4800 A°.The sensitivity maximum is between 4200-4510

but light in the ultraviksatolet is also effective.It seemed obvious

that the sensitizing dyestuffs absorbed light in the region for
which sensitization was intended,and xr scattered it again at those

wavelengths which act, on silvern nitrate or bromide,

The next question would be the nature of the scattering: I am Leé

to believe that it is a type of fluorescence.Now so far as known,the

€

A

substances in question show no absorption in the violet,and the

possibility of fluorescence would seem to be excluded. On the other



~ colour of the light transmitted changes to pink and red.That is,the

ing" - apparently- more red light than the thinner layers,though the

hand,it seems probable that the usual work on the absorption spectra
of these substances would be complicated by precisely these scattered
rays,and show more light in certain regions than is actually transmitig
ted.So,with tests for scattering,there would have to be conducted a

study of the selective absorption,testing the absorption over Batter
smail and overlapping portions of the spectrum,rather than @ with a
Source that emits a considerable variety of light.

What I mean could be illustrated as mi@#well by means of the de-
sensitizers: Pinakryptol-green or-yellow.The first of these has a dark
green colour to the eye,and a thin film or a filter Gonstructea by
coating a piece of xkx film or gelatin-coated plate) according to
our observation,transmits only a narrow band in the green,But if you
look at an incandescent bulb througha a Baly tube filled
with Pinakryptol green,and increase the thickness of the liquid,the

desensitizers work the other way, absorbing light in the violet,and
scattering it towards the red.,Here again,the absorption photographs
should show an anomaly,the thicker xayzx volumes in the tube" transmit-

time of exposure be mHxX strictly proportional to the thickness,as
usual.

I have not the happy gift of expressing thoughté clearly,but 1

think that I have outlined a theory of sensitization and de-sensiti-
zation by means. of the known dyestuffs,Actually testing it is another

matter,and I conclude that if there is anything in these ideas,your
atudents at Calcutta are far more competent to work upon them than I
can ever hope to be.If the work has not already been done by physicist
elsewhere, could I persuade you to take it up??Hosin and Erythrosin are



available anywhere,and any department of biology can supply you with
all forms of each.I myself have Neocyanin¢é and Kryptocyanins in stock
with a certain amount of Dicyaning A.The last is not in the best of
condition,having arrived in a seas crushed bottle,but I think that
you could still get results out of it.&The purer stock is on its way

and if you are interested,I could send that also.Dicyanin proper and

theordinary sensitizers like orthochrome could be tested later.
With the spectrum test for scattering and selective absorption

must come an investigation of the colour and scattering in the solid
state.1f the sensitization of the photographic plate is due to the

cit

deposit of a layer of the dye on the plate surface,as I think,proof
could be obtained by coatimg a film separateiy [ any mordinary plate
cleared in hypo without developing should do],and superposing it on

an ordinary photographic plate,which should show an increased region
of sensitivity when the two are clamped together and put into the

spectrograph.Another method would be to photograph the spectrum on

ax a nayural colour [Agfa or autochrome]plate,ani then for comparison
repeat the performance with the superpo-

sitionof a film of the hypersensitizing material to be tested upon

the colour plate.In the result,there should m= be a noticeable dif-
ference of colour for the individual lines or bands in question,alta
though their position on the plate will not be changed.

Please let me know whether the notion interests you.You can see

the Main idea,and undoubtedly apply far~better technical means, thay

two in the place if your experiments show any exciting résults. You

4

dream of.I myself cannot afford to come to Calcuttaykhunghxifxkhe
for any period of. time, though it might be possible to a week o

will recall that we obtained something of the sort for Eosin,mux and

test ph os showed no lwakage through the filters as. you suggested.
1



but after the first couple of spectrographs,we were swamped by
constant changes of apparatus,and practically nothing has been done sx
since for reasons which will not interest anyone,If the effect is a

type of fluorescence,it should fall offrapidly with increase of densit e
of the solution beyond a critical point.Also,the Raman spectra of ' :

these substances might offer curious phenomena.But all that lies in
the hands of your workers;with me,it will remain conjecture,

Please let me know whether the work interests you.lf you think
the whole scheme wild,and not to be compared with the work already
undertaken by your laboratory,please don't let your habitual courtesy
BRkxkke stand in the way of your saying so.

Yours sincerely,
dsascha
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be hele up agein. Anyway,
ive him my regards,

But for a very curious
souvenir card from Oslo,I
eave no information from T.
"wile must be at Narverd,ort the very worst,off the
sew mngland coast by nowsthe Prof,
americon Mathssoc.has an
sertent meeting there on th
shirty first which he would
3e€ syre to attend.

With the compliments. of
che season,

Yours sincerely,

a,
the first term,I am like POST

ADDRESS Le, b
+

TO

Ind.Association for the

Advancement of Science

210 Bowbazer street

ay A O-.,cw TACALC
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must hove ex

Likely
oe incressel in c-se he

> to overstag his le: Tee
rhere is nothings rm to

Say,even if i have not ex-
my three pice wort}of writing

thm oest wishes,l conclude

his POST
56

ADDRESSONLY
nore

this enistle, ishYAN

aLO Bowbazar Street,
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Bear Professor Krishnan,

by post.
the too soot to Jistribute

if vou vent Juss ost earls ern .e°- vintel of?

three rupees per wm lozen. jut the: won't. Look hal? as

if any vore shoul' be written to

directly."Photogranhn of Dr. is the description thet
he will

to pretty well done up with all the travelling thet 1 have
So to this month,Ani naturally,seientifie efort hes hat to go

by Doard. But thre to or in the vress NOW y

2neludin- one on Iilne's cosnosony, vill en ear luring 19087.

may neel is s lons .est with 9

P

me a i you have the time.T haveSY

been iner to the Caleutta University for msthematics for
y

VAY, 7O can do

the Lest two years.i do not want to Dm continued for the next sea-

help o to
4when you mect him next that my anl leisure are

srestly reluced,ent that shintré should de put i for 1937,1i pos-
siole,if L am again,I heve to so to tee Length of



Poona,December 29,1937.

Dear Prof.Krishnen,
My friend 2. V Chandrasekhar Aiya,professor of phys ics at

the S.P.College,Poona,has some yery interesting theoreticml work

on. the behaviour of ekements at low temeratures and associated

phenomena. He must have sent you a copy of his privetely printed

paper on the subject. As he is coming to the Seience Consress, an

anxious to discuss his results with real physicists,I-trust that

you will do me the favour of Sivinegi him some or our time,and

of "im to people Like Darwin ani uennari-<ones.

I met Fisher shen he enme to Poons.But it is out of the

cuestion for.me to go Caleutba,or even to Bangalore. meant

to senl a couple of m paners to you to be handed over to udling-
0

ton and Jeans as well ag others interestei,but it would be a

waste of your ond in bre light. the recent

by these great names wast: of the reprints as, well.
Ihere is just a chenee that i might indjuce one our demon-

here to go to your laboratory for some tr+ ining in the

observation of eryste spectra.Please keep this in mind,and when

the flurry of the visiting scientists is over,do drop me 2 line
as to whether you would find it possinle to give some time anil

Laboratory space for such a person ,sa/ 4uring the

™

March-June]. -

With the best of good wishes,t remain,

Yours sincerely

hes some very interesting problems that w Uli Le goc
¢

~ *K > a

ror &xKx Vijayaraghavan.i have sugested V.'s name to F,
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dear sot. .srishnen,

de haven't heard from you since you le you vegun to

a de seems asend the pamphlets to my friend in roona,us isugested
bit guieter than usual.At any rate,jon't stop if you have beyun,

Also,what about Vigayera,havan ? Are his family effairs ant

his mental conaruion eny worse than usual 2 why is he not Join, any

real well nim that both V.G.Iyer and seet aramen were

ted at Annamalai,as RINE hed left,creatin a second vacancy.

If a line of the series spectrur of an element be given by

© R [1L/m* -1/n®] are there any shifts represented by Kxu

3'[ 1 /m - 1/n],where 2' is a constant depending upon the

"initial conditions",in particular,xamparn temperature ,mr gnetic
or electric field intensity,and so on I get the result theoreti-

vally,using 6 new set of pastulates,but don't know whether it repre

sents eny real phenomenon. This shift might be zero,H'=O and so un-

observable,or it right also have the genecrel form &'/m -R"/n,with
two different constants instead of one.the only thing that i can a

waa sav is that it-will be present in the, same wey for every{m,9 line
in the o ipinel series spectrum.o you suppose this represents any=-

thing in the fine structure,o. is it Just e meaningless result 2

Mings ere goin, on as usual in roona,but yogr friends have

falien down $a their job,end the rainfall has been so as

to meke a famine likely.
Yours sincerely,

~ Kas
6



boone

To? f KrisSrnen,
vou very much for the he

are hn thinking about, the ect, will t ver' spall ecu
peret to the series terms,an$ the constart is not a universal one

like vhe eons c
3 yut depenls upon the vontition of

stance..5 8 Matter of fret, the full enectrum would be

Lise (a L/r -1L/n ethe constents would

ths $ not xfot be he am terr is rilLiSY E333 aL not
Orpend

Linked to vhe;*requencn the or the shift. f 1

ilxe to know is & whether there can exiot,unier prover
circumstances,a shift corresnonding to the riddle tern of the

shifts or extra Linesexpression given above, lt is likely thaté be In the

i heard from Vigayaraghaven just frer + wrote you.He tool

ak

Pine or tre hyperfine structure

up the whole of his epistle Jeseribing your triunohs in wt LOGpes

Under 2 circ'nstences,it is very stman+c indeed the te should

not have written to you as scon as ;ou returned.

4

Don't forgst the pamphlets.And if you see N.a.sen,tell him

in as pleasant a way as possible that 1 fini it very diffscult to

examine papers in astronomy - a subject For «nich I + have been

appointed at the applied Laths.i.Se.,and Zor which I
have not the least aptitude,

Yours sincerely,

Leuttdat
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