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PROFILE IN SCIENCE

KARIAMANIKKAM SRINIVASA KRISHNAN

Sir K.S. Krishnan won his scientific spurs by opening peep-holes into the interiors of molecules.
One such peep-hole was provided by his collaboration in the discovery of the Raman Effect (C.V.
Raman was his mentor and guide at the time) another was the invention of an ingenious
experimental technique to establish correlations between the magnetic properties of crystals and
their internal architecture. A third was the mapping of the energy distribution of electrons in
graphite crystals. Lest one should imagine that all this was the pastime of a curious mind, with little
or no practical consequence, | must hasten to add that the present flood of synthesis — from dyes

and drugs, paints and plastics to fuels and fabrics - is the outcome of a deeper knowledge of the
solid state of matter acquired through these and allied techniques.

Kariamanikkam Srinivasa Krishnan (KSK) is mostly
known as co-discoverer of the famous Raman effect, a
discovery which brought the first and till date the only Nobel
Prize in Science to India. The Prize was awarded to
Krishnan’s mentor and research guide C.V. Raman in 1930.
A lot of unnecessary controversies were raised and still
continue to be raised on the point that KSK was not given
due credit for his part in the discovery. In fact some have
even gone to the extent that it was KSK who had discovered
the Raman Effect and Raman took the entire credit for it. But
Krishnan himself had no grievance for it. KSK, in one
conversation with S. Ramaseshan, had said : "It is a blatant
misrepresentation. The best | can say is that | participated
actively in the discovery....” On being asked that Raman
was being accused of taking away the lion’s share of the
credit of the discovery KSK replied. “...that is another
misrepresentation. Professor never tried to do this. If you
read the Nobel lecture, which is a true and honest account of
the progress and history of the subject, Professor names all
his collaborators in order starting with K. R. Ramanathan
giving everyone (and including me) his due credit. Again and
again in public lectures he always mentioned that |
collaborated with him in the discovery of the effect and that
our collaboration was similar to that of Bowen and Millikan
which was praise indeed”.

KSK was an outstanding physicist of international
repute. He made pioneering contributions in a number of
fields of physics. He had the ability to recognize and exploit
connection between phenomena in different fields of
physics.

KSK played an important role in the development of
science and technology in India. He was deeply associated
with the premier scientific/educational organizations in the
country like the Atomic Energy Commission, the Council of
Scientific and Industrial Research and the University Grants
Commission. He was a great teacher, a real guru in the
tradition of great ancient sages. Besides being a ‘complete
physicist’ he was ‘a whole man with an integrated
personality’. He was a staunch nationalist. He forcefully
championed the cause of science writing in mother tongue.
He himself ably performed the task in Tamil. He was a
distinguished writer in Tamil. Thus G. Baskaran wrote :
“Conveying the essence of science and its excitement in an
understandable way to a layman or a non-expert is an art
that few scientists have mastered. This has its very
important role and value in society. It is also an important
duty of the science community that is being neglected in
modern times. KSK had this skill as it is clear from his many

articles on science and related issues in Tamil and English
as well as the talks that he has given in All India Radio. He
was an ardent spokesman for science.

KSK strongly believed that one can convey even very
complicated scientific facts in his mother tongue. His
scholarship and appreciation of Tamil literature must have
given the gift to perform this task with ease. In one of his
articles he speaks of his school science teacher Thirumalai
Kozhunthu Pillai, who enthused the students by teaching
science in a understandable way in chaste Tamil. Listening
to him he got the conviction that difficult scientific concepts
could be conveyed in Tamil.

He was an sports enthusiast and played tennis,
bridge and football. He had mastery over Sanskrit and Tamil
literature. Inspired by his father, KSK since his childhood
developed an abiding love of religion and Indian
philosophies. Many people have noted that it was a pleasure
to listen him. He could always find an appropriate anecdote
to drive home a moral or disarm a critic or just to entertain’.

KSK was born on 4 December 1898, in the village of
Wartrap, in the Ramnad (then Tiruneveli) District of
Tamilnadu (then a part of the Madras Presidency). His father
was a school teacher. After schooling in his village school
and at the Hindu High School at the neighbouring town
Srivilliputtur he studied in the American College, Madurai
and Christian College Chennai (then Madras). KSK’s
interest for science grew in his school days. To quote
Krishnan : “My first love for science came in my fourth form
(class 9) in my high school in 1911. Even though my teacher
was not a professional scientist, he was good at explaining
science in a clear and captivating fashion. His lessons not
only sunk deep into our mind but also made us crave for
more science. Whether it is physics, geography or
chemistry, his teaching style was unique. He did not simply
reproduce the lessons from the book. He demonstrated
many simple experiments for us and also encouraged us to
do experiments ourselves. Very few teachers | know are of
this type, and | feel fortunate to have had him as my first
science teacher... My real involvement in science came
after a year, when my physics teacher asked us to write an
“essay” about an instrument that | constructed on my own,
for measuring the density of solids. A few days later | learned
that my instrument is nothing new and it was invented by
Nicholas many years ago. “The Nicholas hydrometer” was
by then text book material.”

After taking a master degree in physics KSK became
ademonstrator in chemistry. Here, at the request of some of
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23l As Ad] 2eeid usiefla geaioll RidiR
AN 8, 3 F gd MERI il G A2tidin HEMHi
HeARABIall AISIWAT EViIA 8. gd usIA Aed 3
ARRI A AR-UYd dd e dlveilRd seild
ARl didigRePi GRIGA B UAHIR|-AHRA]
A1 efl AticRAB10, uRRIP 8.

IRIRA—-¢d USI2 A A3 218120341 A1 Had]
Y€l el usiRall [ARN 2312 ciaidl s @MY
ol 212118l of s3] AsIA dd] g2 8, ¥ yedlel gy
UE2 Aal defl s Sl [ARdARINI ¥ FidI HA 8. GR
¢1d dial dell aisall [AdIRlMi Hdl Had] 21 g2oilal
Northern Light 21841 Aurora Borealis d3l3 id
efZ1e1 ¢4 il dofl s sl [AdRIMI del Southern
Light 21941 Aurora Australis d?l% dlavigpii
2119 8. i1 usieflY geail yvacd Gl Gu-¢lZie
vidial [QdrRix A1 gg, Hea Gur-elFel
viAdinl [QRdRBI @R ¥ d [Aydydidd]
oSl [A=dIR1Mi oigldd Wil 4G 8. dai HvAcd
&80 dlail 221011 cledidl ¥l AISIRI ERIYUdA USR]
AISII dERA il 4G 8. GuRid did, oy
(eflcil), ~cid], dycicll idi 215€ Fal 201 yel A
g2alii ¥idl 4dl 8. A1 2ilall AISIR] Add GiEHIdI
A4l HG 8. sigs quid i1 g2all ded] el il
Val dRAAVIR 8l B 3, d dIdyMi dIEA] 8, 3 A1uel]
AIs11211 (Milky Way) 8, 3 gl 2111 8, d eiss]
sRq 323d Giddl WA B. sigs duid il Yl Vol ¥
usifRia el 8.

AR YcRid olAei1A &I 8. d A Glicide]
[eiznedl 8 3 2ruell yedl A4 220 218 Qydla Ad
AsAdl 8. il gzadpdi Eviidl usil, 2ol
usiig]l AR Gl el dell 218 RisaRId]
dl¥eiRld sei yedle Yoisla 2ispii 2usidia dld
Beuzt Uiy 8. i1 g2l A dl AER|d Vial fER B.

yel A1gfeis AAR MeNlA 12 ofsAleISIRS YRl YY
2uS.

ARIRAcl MSI=A  AISSI Vol dicll YSlail
A3V VI 44l 8. sigs guid d ydel ule el
iy —ell- Rifci 4ell [Qa3ci &l 8. sigs duid
d disl51 2181 uISdl 9y Fdi 31l U1l Al
dl dd d Wdl uselell ¥ ABGI IS
ViAIRIdI ¥4l 4A 8. Al a2l GIsI A1sIMi 22161211
usiRid Beied] sdiRkd] 8l 8 0 sigs duid i
gl2oll UIdNl 1IN HIYReI USEled] ¥¥ yel AISIMHI
vl 8. doll AISIRHI, 2111 Vd dlddidi s <«
A geli ddizslA 3SR YR~ 8. Higl AiT dl
Hardl AR dicll Vel AR SAIR—AAI dsiell AISIRHI
gia 8, ¥ A €l uidon dlR Yl gsi § aefugd
Higs idiell Mgl deiR 8. ¥4 B 2Ad dlddl w11 8
d¥ d¥ 200lell USIAI Vial dsl  dERAdl Ad ddidl
*idl ¥4 8. cARGIE d ke [enl¥d iy 8.
sigs dvid "Corona" ¥idl A\ 8, ¥ A [SendlGe
s vjol ¥ i€ 243U 8, FAi SR SIY [6ifa
¢241AY] usiRiail el dlsadi ddi 4a 8.

$#a-usiA s AR AR dlof s1RC1 ) & 2!

AP0 d A4l Hadi ATRIR vl ¥ ggf doi
A1 vasiigdl diddl gdsgla a  yedlal
didigRelell BGURell dRMi 8l AisAlval did
allgglvaioll UM AR 2A18ell AUSPHRI gIR
Uldiol Gl 2pid 8. Fa dld uIR-AHRRA
Gdod udYPI wd §. YAR d Gdd
AGRYMIY] Uididll IeA YN AdRAUB VI §3
8. AR duiell usiNe] BRAYo YA 8. e i)
Hioldi usil Gl Geus Yk 8 3 Fal vl Ativi
ARl ALY AS 8.

1 g2all yedldl 21uiglefl 212R 100 sl
&l agy Gl 10l Gl A2tiAdINN [QdIR] ial
yedlail Yoisla geilofl o1 sail [QAdRINI ¥ ¥idl 4G
8. skl 3 siguel Yoisal gdl 1A Yoisly 2sid
Moladl 9] 8l 8. Feg Yoisla 1 gg Ucia &9,
ded] 21 g2aidd] 2A1s1R Aalell AsAI 9 &2, ed
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o 1 geail YuAcd ¢-YoislA gdldll AU1R1uIRd Yls
[AdIRMi ¥ dl A 8. GlUIYA WA dIdIdRRIHI
UHIR| 243UHi O,N GURid el YRl 8d &l 8.
Al YBR[/ ARellall Zedls Gl 2dR] R¥Uud
(metastable) &lA & id duell VUdsIn 8ls 8ls
Hi2l &l 8. dell UR AId Udi 235Ul Jdsiel
QG 2pid 8 el IR/ ARell d Aadla
GAYd U1 B, Fal cllE) Aissi UsIRAe Yol U B,

2Rl ¥ RiRell @2l Huacd yedle Yoisl
Astall gYollofl oiMSall 2122 vooo sl B
arRiddl adaisiR Ax13i ¥ ¥l 44 8. u1d] adaisiR
ME2Aal "Auroral Ovals" dil3 iaviapii 2419 8.
"Northem Auroral Ovals" 3€2] GHHIRSI Vidl Saisl,
Aloidos duy GdR Wslaif@u1 ia MA1 Il
[QRdRIMI *idl 44l 8. AR sigs dvid d «YA]ds,
Ricdl 40 2121011 groll EFRI BSIA IRl vl
«Ad1 34 8. IRIR [A2 s vilé] HieAdI A RIS 3
Al gedll yedlell gdlddl oi®s ¥ ial 34 8, ug
diRdd¥i AIRIRI yedlell eilolfds a ej-yeisl
gdl Gur ver wiepi gell 2iigl-ei2d ¥ iyl 4a
8. yedlol Grr el efFer oNonehii a1 Al
Auroral Ovals dia iscflvell Mirror Image /
Conjugate ¥dl &l 8. el JeAIRA SAI Hi2
AYSIAAIA-BUAGA s ¥ 44A oisdl Auroral
Ovals &vild ddi gi2iais ddl us 8.
MRARIN 31 Yuad Al cioidl GuR
L2161 AV O :
(1) afdzNd 16 Gdvd gasgie saul diy w1d
LYsPIRI ofeid 8 ? isH]¥al 3 aliggival 2
(R) 211 IAslol s¢ 21421 (iR Yol BADA ST ?

(3) 2 gdsglaiefl s AHAA] 35U AYl
afd G

viei G afd G ariddl gdsgleloll
disAlvel vnR] A18ell vEspieid dld dlal
dlail USIA Bcud YA 8. 3 F APl Ad AW
Adl Hadl MAMAd 221 8. ¥AR oflf] G arigdl
gdsgiol disAlye vnepigdl did 210l usIY

Bcur 53 8. BuRid Ydsgldell aigfgive 21edl
vspielal dld ocy—efR1 2310ll USI2A Beus Y 8.
A1 dlil, did ial efR1 21011 AidRs uMHoyAd 19
~oid], d1cicll il 2AFE Fd1 230 YRl Adl HA 8.
A1 A1 disAlvel dd al1gglvel YR ioid]
(Ultraviolet) (520l vel Gcun s3] A3 8. Yol WA
USRell 33RA4S A ASIA S.

IRIRIcIl YEI YEI Add GIEAIA ¥l AISIR
el i U1 8, d 26 B3dul dsuleis] &y MAcail
sl 2@ 8. ddlell Hd VoRiIR lRIRIell AISIR
Aeidd: AddiciR¥UMI Ydsglels],  BeeiuYIal,
dal Gl Hdie] SIREI ial 2M HIZ d dididRRBI
U4 8. B clicidl BUR AIEIR AV &ld] ALY,

ABod2IR3uIY] Jdsglels] Beeidq cliE dal
Q1= Hard] 14 cile yedlail didigreiii udell daedl
4yl 418 skl Ad], 41 44 g2alial Auroral
Activity s&8 8. 21d] AB2[RAE Northern idl
Southern Auroral Ovals 43 ¢l 2Ad ddl —
dig1 MHIRRI dl 211512 Ad] ¥ &1a 8. uRd ¥R dell
dlgdidiai] Auroral Activity di a1 216 d GR
ial €312l Auroral Ovals¥i 2H1sIR Adl % 28 8. URg
2R defl dlgaai A /usigiell dlaal sdi gell
A &lA, AR, d ed 3 R YA e3Alol AY
Asdl oell. RIRA diell ARPI AR A4
HeARABIoll 2434s SclIsl uddi aly 8. Hlel A
usiefla ugyeld dld dodl dlgadi aell 2] gl 8.
AR AR (AR dofl dladi Hiepi ggf 2vii
8. ilRIRIcl Adl Hi2ail ARPII AR IS AR &1 &
AR, AN QI ANl [ARdARIMI 841 2452
sdl algA Yl vl ¥R vivir G dlddiet
AARRI ISR d 8 AR del el ALWHI idl
dIENYIY didIgRI &ldl di vel WY ASI Y.

iRIR1 A Ad] gedll 83 ¥ 2 0l yed]l 4=
2l usi2l Burid s¢¥s gy #ld sndd] 8 dq yud
8. 2 geardi vl ddi sell yedldl dvsei
vgsizHie] 19 8. udg dal Gl A siRl G .
huiell Beivian 2usdull seil (3 Fui yvacd
Mielol vial gAslal &1 8. )ell 20346 3 Fal 24IR udal
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(Solar-Wind) s& & d seiiell 2l 3¢ yed] dzs
2ilR udddlall 243ui 21d 8. w14l seil yedld
Yoisla o udA 8, 3 Fd AAIRZAR
Magnetosphere 58 8. i1 [A2diR yedlail 2
dRgall GIPRHI AIRR F0,000 Sl . el [@AdRd
&la 8, wAR dell [A3.4 el A2d 3 yedlal ABiell
el d yAoll [A3.5 Ei edis e (5.3, 2qel
[QRdRdl &l 8.

Al—uddiloll dqRieiPi YUdi §sIRld dld
AA2R¥ABI 2Pl Blod BUR [G11ot 28 8. w1l
[@3ysd ad] 241 G [QAggamdie il [Agya Yeisl
Glovfell 243uni 3uidR uBl 8 Jd 3edls Gl
Yoo2iRIAMI AAs(A AR~ 8. FA262IREAR0el BS)
3 Yol dofl oosl-tail 52 8, dui 21 Gl &g
i2uM@d Ad] gl 8. AR i1 [AdRHi Gl goaidl,
Jled § sy sexi 23413d G, viol ¥ gell W &
cIR A2ai2iREAR doj i ol 2pa1<ll € 8. id ol Yoi:
MY Sl HI2 deiidi 24ARd ggRid] G caled
[Qysd & 8, § il sieieididll G gdsglial
HABId saBi vijul™ 8. 21 gdsgietell dilde]
(614301 W2a12IRFAUR 82 8. JAsgial Aod2IRFUI
yoshidl yedle aidigzeni udl 8. d wduRl
2RI Beud Y1y 8. AddeiR3uedl Yes] 242l
[A3.5 el yedlai 2AG1 [Qeipnii agy doiidd] 8id,
1 g2oll HeARABIoll BRIVRIcH HBANNNBT U
TEIEETEYCTET F2 8

1 gedlal 23 scisi (Sun-Spots)ell 2ivul
219 yel 2icig 8. 11 dfell Sun-Spots Cyclesil
Al AAB2AIN E1Alol § YAR YA scisioll ivul
yedH &I 8, AR kIR VISR ddid] 2ASsAdI
Hedd &l 8. sARS [AyugRiy uEM  yiRail
[QARdRIMI yel AHRIR A ASIRA 8. ¥ 3 . 2A.
1cocHi addl viol ¥ Gl dladidia ej-jeisla
disieiia cdlédl 8s Riviyui el AlRNRId g2ail dl
yoil &dl.

gl Y Hisidi ldd 3 41 d2aldi I
ddi seil Alai il « 2019 8. =Didll Alai

vgdl sell Gl tAiNgil QAR 23S
QYA ¥ Jidioll G 2puidl € 8, 3 ¥ A 2RI
«fid1 44l 8. Foa12IR3UR siIR1 ]2 Udeilell sLiloj &g
Quda 24 Aud 8 3, Jndl seil yedldl
didigRRPI g4l VIR Evid Y1 8. dial didiel 6
opiId 8. U Al Yedl dl Aveled ygdidl vl
[sciil2R g2 Auroral Ovals WA <41 46l 8. HI2 d
HioAd ojd eid] &dl.

Ugdicll 2MAMI 3 WAR GWY 2ScildIVali
1ol of &di AR IRIR IR dislal SIef AR U] o1
adl. ug ¥ ¥4 [Qgayeisla [Akeied Gulal
sl sl sdi Aol Fdl 3 g AUR 2, [AYyd
IYRell diey$u, Gusl 431l [Asie Adl 2141 d¥-
d¥ AIRIRI A 14] Al€otlol AR S| FdI 4o B.

AR Addd2iRFAWIYU] dididReMi dsglel
H4S Gl 218 ervid Y1 S AR A v{ol ¥ Hiel [AgYd
Md18ofl il 53 8. d [Cei¥33] MdIE AEAIAYEIR
HiZell 30161, [AgYd Y&l sedi dl¥ailell IRl 44
voy Al 3 ¥ ([Agyd Yoisly 2 grd 8, dd
oiSeUlei—vidd YaIAIS 8. dHY vR—cIR3UMI v
vdd Bcud Ul 8, %o dld BAI a0l
RciRIA2IU yrAdldd Ydid olied duiell
gsleidel Upidl dibl 8. Ad dal dld 2145 g (Aell
s AEAILAYERMT Widd Bcud U1 8.
AlBdiell gasgia 3 F AddiiR¥AA Yushui
AvcrRlcl 8 d Gusldl gasgifeis 2iBed dseula
s3] 2% & idl vilel AL BUcal s3] 3.

a1 d, el gd-usigl A Adl ¥d] g2l dl
7] o !!

Moll, HoeralRUeld U 22Ul (ISS)Hid]
g4 usiuddl e Al darii 2119 8, d NASA
Ri¥Ulofl doiA1gS2 ued] il 2Us2.

Finland dlidell €2 WJidiad "Aurora
Borealis"dll ules 2¥a di3 ¥er sl 2{e ey
Internet U2 3451 8.
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S s )

s2)Zaioll As12a1

MIRllel GiRd 2ial A4 RIS vAIH
[As234] &dl, defl B11vel did s3. 211 yedlofl 21124141
yel veidell 4o sei’sl 11 vaid (A2 sgel s¢
QIR Vidl AWMl dl AIEdi ¥ i, uel d [AAN dl
gigila Aleinii 34 $Rud]l vdl dui sgs ge(d
MRAI21 tal ded] Il AEAUIHIZ % &dll. A1G AR A
quid ‘@3’ a3 el ed.

I YO vAIA 4] &dll § UIRE AYY] Yol
AEl A41€] e iRl selA YA d s vge|d
sqienil gr1d 8. A 143 Ad] MioAdi &dl 3 d dlvis
A=Yl o 3edls aigiladl viez uA2ll A5 & Vol
A deil uR APA UBAI sAA di d A1 Uidoll
UAIR[He] 55 30 eid URddal s3] aiivi 14l dal
Aloii $dl a3 8 ! Jed 32d1d [Qstioflil A
nadl drll usAi &di 3 3d1 {d 211€] aigel viRidl
ueedl 2Alaipti $Radl uial doll ulba g &2 ?
ulR1(B1s A1 Aals A1 el 211 21d 11€) el
ydehii §dl divididl saudl eiR 2Ma uddl,
Adoid Sig AsOdl R4 o A A¥MJyell Hiel Hiel
[QsnelliiA yel dei Hi2 Jidldll Ddeidll vdis
1RSIl il atival &l ! &4 di 2A1E1 2 Y1 S
[Qsteii el A11210 ged1 YA vial WelA ElA §
] Micudl1dl sigf dsifeis AR & ol

S QIR AME did dl A 8 3 oyeaidll eicy
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Name the only animal on earth, other than man, known

about ?

30.
31.

32

Whichisthe Largestinsect ?
Which of the 5 tiger subspecies is the smallest ?

Birds are unique as a class of chordates or vertebrates
because ?

to contract leprosy. 33. Scientists believe that birds evolved from reptiles and
Name the tiger specialists who provided the first ever dinosaurs.
photographic evidence of the role of the male tiger in 34, The Study of birdsis
post-natal care and peaceful interaction with its cubs, 35 \hich of these is NOT a reason that birds are well suited for
thus refuting charges against it of infanticide. flight ?
Whowrote the autobiographical book, MyLife: My Trees? 35 - Birds have an excellent sense of sight and hearing
In which biogeographical realm does most part of the True / False
Asian Continent fall ? 37. Abirdreproduces by
Which tree yields the heaviest wood in the World ? 38. Abirdis Warm blooded or Cold blooded
Which is the only animalin the world to have fourhoms 39 Birds are found throughoutworld True/False
Name the only country in the world where both the Lion 40. Birds ave ------------ heart With --------m- circulation.
i(ﬁ;\r;ﬂmr:?l_eo) andthe tiger (Panthera tigris) are found 41 Bir lds.belong e e— andthe cIass-----l--
Which bird constructs the largest unit nest structure in 42. Th|s_ 's the name for the theory that the earth is gradually
the world ? getting hotterand hotter.
Whichis the longest reptile in the world ? 43. l':'gsthei}s Utgi\ gﬁgeszl t:r:m used to describe richer countries
Which isthe worId's_Iargestprivate international nature 44. This describes howpgas.es like Carbon Dioxide let in heat
conservation organisation 7 from the sun through the atmosphere but trap outgoing
What colorare luna moths ? radiation so making the earth warmer.
How many differentkinds of owls are there ? 45. This is a country of over 120 million people that is largely
What is another name for the cacoon that a caterpillar made up of the flood plain and delta of the River Ganges.
spins before itbecomes a butterfly ? 46. Thisisthe main Greenhouse Gas by volume.
What colour isaBlue Heron? 47. Sea level may rise as the oceans warm and water expands,
Whatdo Monarch larvae eat ? This will threaten to drown low laying islands such as....
There are nearly -------- Kinds of birds in the world ? 48. These forms of energy are made from the remains of dead
How many speeies of Garter Snakes are there plantsand small creaters.
How many species of Garter Snakes liveinMissouri? ~ 49. These are frozen areas of land and sea in the far north
Identify the animal? places like iceland and Greenland.
Whatis the full form of PETA 2 50. Thege are sources of power like solar, wind, water, wave
Only Living Species of genus antilope andtidal.
yLiving op g Y " .
Which bird has the logngest wingspan ? 51. This is the formal name for the country that consists of
) , , , Wales, England, Scotaland and Northern Ireland together.
gﬁggﬁgg;?:gms:spark 's the sancturaryfor which 52. These are sources of energy that once used cannot be
g ) replaced such as coal and oil.

Where s Serengeti ? 53. This is an area of lowland in eastern England that may be
This klaird is Iound Ls Soutth Arr?eric_zt:\ :nd beﬁameta \_/etw flooded by the seaif sea level rises.

opular cartoon character where it has a characteristic icicani i . : ;
Fs)oSnd which is "Beep Beep". Which bird am | talking 54. ;I::ISS ||?kinclcr)1;l.Jstrlal site that makes electricity by burning fossil

. . ) . 55. This part of Britain has good potential for making wind energy
Salamaders belongtowhichclassinthe animal kingdom ? 56. Thisword means all gases given off by chimney such as smoke etc.
Which mammals belongto the order Chiroptera ? 57. This is a group of turbines in towers that generate electricity
The tusk of an elephant is the modified version of which because of moving air.
type of teeth ? (404 S 3, doi [QeiRIdl Al¥ouel])
Whichis the Largest fish ?
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(ONLY BIRDS DO THIS, AND THEY
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his students, KSK organized an informal lunch-hour
discussion where the students were free to discuss any
question in physics, mathematics or chemistry. It became so
popular that students from nearby colleges started attending
it. Often the big gallery of the lecture room used to be full to
overflowing.

In 1920, Krishnan went to work with C.V. Raman at
the Indian Association for the Cultivation of Science, Kolkata
(then Calcutta). About his joining Raman’s research group,
Krishnan later wrote : “I relinquished the small job | had and
decided to do research in physics and went to Prof. C.V.
Raman at Calcutta. But, he did not agree for my starting
research immediately. Only after learning various aspects of
physics properly at Calcutta University for two years was |
able to join his research group. | had the good fortune of
having a five year “Gurukula Vasam’ there. These five years
turned out to be a festive season in my science life”. KSK
worked very hard. It is said that his work in the laboratory
began at 6 a.m., often after an early walk and an cold bath.
But his interests were not confined to research alone. He
also studied a lot of literature, religion and philosophy.

Besides his research work and general reading he
also took active interest in sports. He was a good football
player. And he was a frequent visitor to the Eden Gardens for
watching a football match. He used to play bridge and also
tennis. He used to take a very lively interest in political
movement. But all this did not affect the quality or quantity of
his scientific work. At the instance of Raman he engaged
himself in experimental study of the scattering of light in a
large number of liquids, and its theoretical interpretations.
He played a significant role in the discovery of Raman Effect.
It is important to note that though Krishnan played an
important role in the discovery the Raman Effect he did not
pursue this subject in later part of his career. He worked in
fields like magnetism, thermal conductivity and thermionics.

Arnold Sommerfeld visited Calcutta in October 1928
to give lectures on ‘Modern Developments in Wave
Mechanics’. KSK assisted Sommerfeld to prepare a book
based on the lectures for publication by the Calcutta
University. It was not just simply reproduction of the lectures.
He developed the lectures in an independent and original
way, supplying new and elegant mathematical proofs.
Somerfield commended for KSK's originality and
scholarship. In fact it is said that Somerfield offered to
publish the book under joint authorship. However, the offer
was politely declined by KSK.

In December 1928 KSK moved to the Dacca
University (now in Bangladesh) as the Reader of in the
physics Department. At the time Satyendra Nath Bose was
the Head of the Physics Department. In Dacca University he
studied magnetic properties of crystals in relation to their
structure. In the process KSK developed elegant and precise
experimental technique to measures the magnetic anisotropy
of dia - and paramagnetic crystals. The research papers
published by KSK and his colleagues from Dacca University are
considered to be foundation stones of the modern fields of
crystal magnetism and magneto chemistry. In 1933 KSK came
back to Kolkata to take up the post of Mahendralal Sircar
Professor of Physics in the Indian Association for the Cultivation
of Science. He continued to study of magnetic properties of
crystalsinrelation totheir structure.

In 1937, KSK was invited by Lord Rutherford to the
Cavendish Laboratory, Cambridge, and by Sir William
Lawrence Bragg to the Royal Institution, London, to give

lectures.

In 1942, KSK moved to Allahabad University as
Professor and Head of the Department of Physics. Here he
took up the physics of solids, in particular metals.

In 1948, KSK took over the directorship of the
National Physical Laboratory (NPL) set up by free India as
one of the national laboratories under the aegis of the
Council of Scientific and Industrial Research (CSIR). In NPL,
besides carrying out his administrative responsibilities, he
continued his activities in his chosen fields of research. He
also turned his attention to problem in the thermionics, a
branch of electronics dealing with the emission of electrons
from matter under the influence of heat.

KSK received a number of honours both in India and
abroad. In 1948 he became the General President of Indian
Science Congress. The title of Padma Bhusan was awarded
to him by the Govt. of India in 1954. In 1955, the US National
Academy of Science invited KSK to be the guest speaker at
their Annual Dinner. He was specially flown over to America
for the purpose. It was a rare privilege. Earlier this privilege
was enjoyed by only the Presidents of the Royal Society of
London, of the Royal Netherlands Academy and of the
Swedish Academy. Here he delivered a lecture on cultural
values in technical education. Hasbrouck van Vleck (1899-
1980) pioneer in the development of modern quantum
mechanical theory of magnetism and who got Nobel Prize in
1977 commented on this lecture. “He (Krishnan) quoted
extensively from Whitehead and it was his speech that
prompted me to read some of Whitehead’s writings.” Alfred
North Whitehead (1861-1947), the British mathematician,
physicist and philosopher, pioneered (alongwith Bertrand
Russel) in mathematical logic and foundations of
mathematics.

He was elected a Fellow of the Royal Society of
London in 1940. He was Knighted in 1946. In 1956, he was
elected a Foreign Associate of the US National Academy of
Sciences. KSK was the first recipient of the Bhatnagar
Memorial Award in 1961. The Govt. of India made him a
National Professor. KSK was a founder member of the
International Union of Crystallography. Among the other
members were Max Theodor Felix Von Laue (1879-1960)
and William Lawrence Bragg (1890-1971). He was
President of the National Academy of Sciences and also of
its predecessor National Institute of Sciences of India. He
was the Vice President of the International Union of Pure
and Applied Physics and International Council of Scientific
Unions.

KSK died on June 13, 1961. We would like to end this
write-up by quoting from an article on Krishnan by Shiv
Visvanathan, a sociologist of science and who has worked
on Krishnan and his NPL days: “When NPL was being built
there were two trees in front which were creating problems.
The builders decided to cut them down. When the axe was
about to fall, Krishnan was just driving in. He stopped,
astonished and horrified and then came running up to the
tree cutters jabbering in his not too articulate Hindi. Seeing
Krishanan’s distress, Kanvinde, the architect, also rushed to
the scene. Krishnan asked them "Why are you cutting down
these trees ?” The architect answered ‘Sir, we thought they
looked asymmetrical in the landscape’. Krishnan fell silent
and then replied, "You can still create symmetry. Not by
cutting down a tree but by adding one more’. The aesthetics
of the man who loved Whitehead and admired Pavlova is
captured in this vignette.”
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