The Fergusson College

Poona 4 ,March 12,1934,

Dear Prof,Krishnan:

You know that I 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 laboratoryj;aad my
wotthy 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 am® 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 region,

The effect,l believe,is not due to the chemical action of these

substances| the isochinolin dyestuffs] but rather to the scattering o
the absorbed light.The silver compounds used for the sensitization
of the gelatine coating are not readily affected by light of waveleng
}h greater than 4800 A°,The sensitivity maximum is between 4200-4510
but light in the ultraviXmeEkxolet is also effective.It seemed obvious
that the sensitizing dyestuffs absorbed light in the region for
which sensitization was intended,and ® scattered it again at those
wavelengths which ac%4on silverr nitrate or bromide,

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

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

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

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




hand,it seems probable that the usual work on the absorption spectra
of these substances would be complicated by precisely these scattered
raysyand show more light in certain regions than is actually transmiti
ted.So,with tests for scattering,there would have to be conducted a
study of the selective absorption,testing the absorption over zather
small 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 wi@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'gynstructed by

coating a piece of xk® film or mkzmkm gelatin-coated platé)according to
our observation,transmits only a narrow band in the green,But if you
look at an Xrmzrd=sEEXx incandescent bulb througha a Baly tube filled
with Pinakryptol green,and inerease the thickness of the liquid,the
colour of the light transmitted changes to pink and red.,That is,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 Xzmy®x volumes in the tube" transmit-
ting" -apparently- more red light than the thinner layers,though the
time of exposure be mmXx strictly proportional to the thicRness,as
usual,

I have not the happy gift of expressing thoughtd clearly,but I
think that I have outlined a theory of sensitization and de-sensiti-
zation by means. of the known dyestuffsgsActually 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 phyeicis

elsewhere,could I persuade you to take it up®?Eosin and Erythrosin aré




s
avallable anywhere,and any department of biology can supply you w1t}

all forms of each.I myself have Neocyaniné¢ and K&yptocyanlna in stock
with a certain amount of Dicyaning A.The last is not in the best of
condition,having arrived in a =xzmz crushed bottle,but I thinélthat
you could still get results out of it.EThe 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.IfYégg sensitization of the photographic plate is due to the
”“nggggit of a layer of the dye on the plate surface,as I think,proof
: could be obtained by coatimg a film separately [any zmordinary 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 ;; :
2R a najural colour [Agfa or autochrome]plate,ani then for comparison
xggixxExxkksxifgggﬁhnxmgxapkx repeat the performance with the superp?
sitionApf aqfilm of the hypersensitizing material to be tested upon
the colour plate.,In the result,there should k= be a noticeable dif-
_ference of colour for the individual lines or bands in question,al#h
though their position on the plate will not be changed.
Please let me know whether the notion interests you.You can see
ourdk et Tho

the main idea,and undoubtedly apply far-better technical means«th.-

dream of.I myself cannot afford to come to Calcuttaxkaughxifxxkx

for any period of time,though it might be possible to gei:tﬁ a week of
e

two in the place if your experiments show any exci iting results.You
will recall that:ﬁijgualned”somethlng of the sort fbr Eosin,mux and

test photos showed no lwakage through the filters as. you suggested.
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but after the first gksxzm couple of spectrographs,we were swamped by
constant changes of apparatus,and practically nothing has been done x%

since for reasons which will not interest anyone.If the effect is a

/
‘type of fluorescence,it should fall offfrapidly with increase of densit

' .
of the solution beyond a critical poiné.Also,the Raman spectra of

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

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

Yours sincerely,
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cf the Tirst term,I am likelh
to be held up f“ln.unjmaj,
give him my rehurds.

But for a very curious
souvenir card from Oslo,l
have no information from T,
V,He must be at Harvard,or
st the very worst,off the
New England cosast by nowsthg
American Math,5oc.has an im-
porteant meeting there on thg
bBhirty first which he would

be syre to attend. Advancement of Science
With the compliments. of

the sceson, 210 Bowbazar Street
Yours sincerely,
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