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*C' Company, 2nd Bombay Bn.
ANNUAL REPORT-1956-57

The muster Parade of the company was held on 26th June,
1956. As 58 trained cadets rejoined the company, only 103 students
could be newly recruited.

At the commencement of this academic year two of the officers
of our company Lt. R. N. Chapekar and 2/Lt. S. V. Kale were
transferred to the newly formed ‘B’ company of the Fergusson
college and B. M. college of commerce. Lt. Chapekar was appointed
as the company commander of the ‘B’ coy.

After a central cadre organised by the Bn. for prospective
cadet N. C, Os. which concluded with a test by the C, O, the selec~
tion and appointment of the N. C. Os. was made.

In May, 1956, No. 1 circle held 1ts Fourth combined cadre and
social service camp at Radbanagati for a peried of 14 days. Lt
Kulkarni and 22 cadets from our coy attended this camp. Lt. Huly-
alkar attended a four week central refresher course at Dehra Dun,

In August, 1936, a Guard of Honour was Presented to our
Prime Minister Pandit Jawaharlal Nehru, Lt. Gaidhani and 28 Cadets
from our company participated 1n it.

The recruits had their minjature range firing on 28th september,
1956, The attendance and performance of our cadets was satisfactory.
On 3rd October, 1956 our New Circle Commander Lt/Col. D. S.
Siddu visited the unit and inspected the training of cadets of our
Company with which he was highly pleased.

During the October vacation, a combined N. C. O.’s ¢ Cadre
was held at Belgaum. Ten cadets from our Company attended it.
C.S. M. Kotnis was sent by the Bn. to Delhi to attend the youth
Festival held in October, 1956,

The N. C. C. Day Ceremonial Parade was held on our College
Grounds on 2nd December. Lt. Kulkarni and 90 cadets from our
company participated in it. U/O Panse D. V. acted as Parade Marshal.

It gives us very great pleasure ro record that our O. C, Lt,
Hulyalkar was promoted to Captaincy as from 1st September, 1956.
We heartily congratulate him and wish him a brilliant success in

future. _
The Annual Classification Range Practice was held on 13th

December.

The Annual Training Camp was held this year at Mahableshwar
from 24th December, 1956 to 6th January, 1957. All officers and
146 cadets of our company attended the camp, Lt. D, V. Kulkarni wag

Y
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appointed as the Adjutant and Quarter Master of the Bn. U/O Panse
of our Company acted as Asstt, Adm, Officer. Capt, Hulyalkar and
Lt. Gaidhani were appcinted on the Board of Examiners for the ‘C’

and ‘B’ Certific: te Examinations respectively.
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coy. passed his
training at N, D
Guneappeared fc

Two of our
for the N, C, C.
Cadet Patward!
Examination he
ant success.

Muster para
admitted to com
Purohit and 3 c:
nagari, during tt

Hearty cong
tion to the high!
for getting the
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ate Examination, 36 cadets out of 37 that appeared
¥, have passed and in the ‘C’ Certificate Examina-
‘three have been successful. Cadet Oak S. G. of our
. S. W. Examination and is at present undergoing
A. Khadakwasla. L/cpl Pusalkar A. V. and Ljcpl.
the Military College Examination held in Nov. 1956,
«dets UfO Panse and U/Q Karambelkar have applied
secial Course at the Military College, Dehra Dun.
n A.M. of our Coy. has appeared for the J. S, W,
;in December, last, We wish all these cadets brilli-

C,S. M, Kotnis M. V.

Armoured Squadron
ANNUAL REPORT-1956-57

e was held on 26th June and 36 recruits were
lete the increased strength of 60 cadets. Sr. U/O
ets attended the social setvice camp at Radha-
last summer vacation.

atulations to Lieut S, R. Deshpande for his promo-
‘rank of a Captain from 2nd Oct, 1956; and also
opportunity of commanding the squadran for a
uring Nov. and Dec. 1936,

:ld at Khadakwasla in October vacation and was
wdets from our troop. The camp was a great success

because of the ' th standard of training and visits to NDA and
Central Water. 1 Power Research Station. Capt. S. R. Deshpande’
Sr. U/O Purohit™ nd U/O Vaidya M. S, worked as Admin officer,
welfare officer ana Q. M. respectively. Lt. col. D. S. Siddu, the new
circle commander and Prin. B. V. Bhide with Profs. Gokhale, Ghate
and Kulkarni visited the camp and were pleased with camp
administration and training.

Capt. S. R. Deshpande and Sr, U/O Purohit represented the unit
in the Ceremonial parade, held on 2nd Dec. 1956 at Bombay,
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Annual camp was held at ¢ Armoured Nagar ' during X’mas,
The camp was a remarkable one because of the various demonstra-
tions arranged by the Armoured Corps training Centre-including,
¢ Different Types of Armoured Fighting vehicles and Tank firing.
‘B’ and* C’ certificate Examinations were held during the camp.
U/O Vaidya M. S. and Sr. U/O Purohit stood first and second respecti-
vely in the whole unit in ¢ G’ Cert. Examination, Total 3 cadets in
¢ C’ and 13 cadets in *B ' Cert. Examinations passed; all securing ‘B *
grading. L/cpl Rao V. N. stood first in the troop.

Prin, and Mrs, Bhide visited the annual camp and encouraged
the cadets. In the annual inter troop competitions our cadets are
proud to retain the title and trophy for the ‘ Best troop in Disci-
pline ' for the 4th year in succession. We bagged the championship
in Volley Ball also.

Cadet Phatak A, V. deserves special mention for his selection
to the NDA Khadakwasla for Joint Services Wing course.

Ninth annual Troop Day was celebrated in the last week of
January with the usual pomp and prize distribution,

Thanks to prin, Bhide, and Capt. S, P. Gupta, our O. C. for help
and guidance through out the year and all cadets for their ‘hearty
co-operation,

Ashok Purohit, Sr, U/O
M, S, Vaidya U/O.
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aradier fBRaY, “Stalin had forged the unity of the people of Europe
by waging the cold-war mostly on the political plane. The folly of
thier policy was now clearly understood by the Kremlin, Take away
the threat that brought these countries of Europe together and they will at
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gazaten srgwafawd qwrEs Togi a@ T awdl, “ For NATO is an
instrument of war; it was effective so long as the threat from the
other side of the iron curtain was obvious and imminent, If that
threat goes or if Moscow can make it appear substantially gone
NATO which has no use for peace and which costs $ 312000 Billion a
year (1954) to its members, loses its justification. ”’ &# ¢z@m’ =1
TEMIR 934 ¥ @t Faer A s alag W ad endd RRkd); wada
aidi ¢ ¢ Suspicion about the very survival of NATO asa living
organism until 1959 when the Treaty is due for revision is expressed
in the Western Capitals. "’ o ¥ fof3@ Q. amaen e i «F
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¢ The Peace-area is widening ' g1 3@iq #guaid——" By ashrewd and a

timely turn of policy the Soviet Union has recognised the importance
of the vast uncommitted world...since the Communist Bloc has been
wooing the neutralist countries accepting neutrality asa healthy
political condition and offering economic and technical aid to such -
countries to build up their economies. ”
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@ F gdm & gFe, R aNfas g, acateafs anfr eady saatwa-
g famto o, dadenw sy o Faasdle afme, aid o &1 e
qigat ¥, @ 33 "t g gefaat el

& FIA-FaRd S0 guedr EHER Qe WS R aRd.
IR orAgad! farealdl whe 39 IRST AT - uae Aged e RY @
qor AT N a0 qegisAl (NRRedr s73aq eraeda FRWd (ng@a aEaer
A sitad 9 3 o e ol &, A Meawder sAmNE! dud erEe-
g5, AHTAT AT AT S0 S PGS, SHEAT G M gAY
AT SEN €acaTeT SN aTIl §Igd il FET SMaL 9 & iy
fagm & fFaidl ad e @), Soaw B %0 amr  fyar W ¢
WS g, gERiT ARy araEs e fosw snfnt gewm R enEw
dod fyer ewor gl qatwdlsRr Aesdassaigamt g@ad afwa enfor spemg
gfy atsar aweand, encdigad AEaifassr swat arg e dmdler e,
qui  ENS WY €9vA,  qegftafi A and) Ao o,

qogalt saeel aRA-mEia 3 fa Rad & e cawnd aad. aRew
RIS E T TEERT M) 19 G, G B AN 3 ey,
I & NeW AT G #fg BT 0@ For Y, TE. W R
FOFR & faam &, dgf @ @ emin FeIFENe! SEEEr TEiqer aRd
gafd, at fosmall sown v werdaT arar antR goas gwin Aafet
Rzl tepdlawn Faw g aa fage sR. ngdtaEn sAER Qe AR
arediadd fasht Aar, g &Y, at Y WA g qxUw 2T, fasmalt saron K
at faicgar wAR, aifia 3l 9591, @t SRaaR faedw, afaaid SFgHRa
Fe1 ot fada AR enfer fem a fazamw.

A g1 Ayt waiat s frds eteaa qrad Rl casaia
fam. a2F s Rast ‘=@, aE Rl Sg-wuwEn aRdlan 88a 3.
AN T WG A2aafufy ggq #Q@. I aRFEm qed g8 Fed
&Y, STRHATT AT 21T 9=, A Area § A9 qRiA A,

AEMEASFTRT a1 ARG gEdt FFIT FeaE fagr el gifes g\
i= stazawar stad. Safens afiarer aifys sfafar e amer Mg,
and g9 sedigdsy ! sigEe X, sula, Al s apa-Raide &
AAGTIF A GEAT AA7 a1, AgS dedlemr At e
Gfakar sifyay quer, adl sngedr aqaEn A AN B AR, A dggnd
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at focat e afvay st et v g2 aRma geRemadt snow gy
Qe AfiAT &P ga1, A1 SR qEr g S enfr cngew JaRkew
TRAARETHT A 923% A, A wRAdm gy QA SFE AFer a9
Rt enfor dngdtaGm gRar am Qe AfEaE SWRer a2 anfa JaEk
g%a). A9, GG q127 999 A, aifes adifem e anear .
gacarht welle Jeflg @R a2 SO9 a2 1% W%d aiid. FA anfh wdk mfy
RIS ANFT Q.

FRI-TRERET A1 AUE 9T FEA, FOFWSA oW A AR
@A, ARMIIY oS O T §F TFT A1 I G dS1 AR GEHEQ
fasrtar anfe gesatar gef¥al snd.

wER dia ared, Fid @i, q sy & ek, aif sidiaa cgafRR
qfemr I Pal Q3—uET e A ¥ RY-Fdtngs=ar sriawr-
AR a;a% @t fraedt Q.

FiE AR FOR, I, ArEAT gt B, 99N SEMAEY, THifEH enfx
ATATER grft 9o grafuE wmeafaaarE snfo evarg ot @mas @ cafear el
FA. e MEwife s s@r o yfadd aeed sam s/, A e
qrarial @9 F1, T aumider A ARdigeT &1, ol gtased aitfeafy
erifon cges gt WA S gew AT SN Far wUar I Wik HiEf
3zt qidt aiqa at Fidt 330 acafywrear caetia arfsages afsd,  Sangwondgi
aNTeqr sEHdler arste war eifuag o) wed) caia 92ga R s eadw
frarafs, sadieafs enfh seng afy s @1z #& smd snf e
B S ATTENT HF ERIAE ARl aue YRw-aAqE, a9eg, S,
qaagiy, Mar sufn aaa).

ale gfidr W= serEisa amd 7 said o, afa i 9 5
faad w3 qa w1 AR sndeqreT aefyvamr s @ #ond ad.

‘uga i’ i@ aAUA 1-— 13y qiEt Asgt A1 gaEud W wOF
FMS sgHar g1 AFAT, § AISMEA oNe.  UF faall gadeaw Smmanh A
& quFe A7 gaf. 9¥d s qsT BRIA 983 idl AWl 91Ed AEiaer
TTACA] S Bl W fal w6 A, gon B @el cner awed,
I 3. AEgEds deEr Jeel. arnd aedl, el e el
AREAL WA SlaAgE aEEd O fay i Rl waia @ &d gasad snfn
TR QT aRmd. sreram Fbgaia ar= R 9% d o geer Fr@ar
FAT, car=al Sy iR aRona gAY, e iR w19 aRww @, =
92131, gi% -3 8% w1 Td) § AeT dizal A @ el R 7RI
IIEad SFaTT AT gEYaea A Iz far e fafda otd Fila st
aegd. 3 9ed UrMELS oI WA Taifl %G Assd. el eniead @4 @it i,
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o anslt Wi A FAEE. g3fg @ oo e &0 weEd. A W
@ aE gamue gfes afyaian Fen; on an yfadar geT @ it awEn
AW qAI Bl FOR @ WY JESAY AHIAT 98T TR, el I, 9
wa% AW T e ¢ O caean’ off A ddd e, g e anfr @
T 1T GAGA 3FA, IR A BT q9IT Q9 ST A eqed
Aisat .

qAarEt i @ o). g Af g aaaEs aifad, aia & gaed
qo1. qATAE 7S oo qEgs e aRdE Sec, Jge qSEeT A
Wi gt wefvaEdl @i st enfa aene aaend oifas wfa-
T Q1 HE0 anaEeE Q. 41 FEIAT QR gEqER; W 98 w9s o
fag =N, sl FiegeaR a@qaEa T aeEa. o e e @8
QieABgA WP FWIA SqFEl eIl AN AgEET RS AR IEDIIET
grar. safa € @i GweraERd qed RO d wrm & ave anelt caien
aTgE 3ad. € gE dl WA % WS @S B Al A ATAmEA
&t = sz wiyd. :

adm, “srad & MG ! A & S| G qEgea 3P g
‘ARE’ @ IR SSARUARE w gl WA ug fang do, wRe o
B, g1 qt Gnpiaar e afiag, g1 el 926, aaREiaE faal, Favl@la
weRated aia gefaat AQt Sepwi=an qar |

A ¢ TR B’ aewide arwdd o, "ol tngdiat Aweds aeser
ARSI F&A @acd g HWOIET TEdS G 91 Sfqeraisa aEida
TRt @A ANEIANET A FaT Fh JKIl Hh, AQAGST IEIAN A @weq
aRmmaERE #at &, § 923 R

q@1 er|y Aqu--aREEW aew aher RIS ot awwmd Q.
fremeed &t @ad, & A saERE ot 3. Aset fsaE A o Fe,
fyer ddgem edia oAl qwA A, FPamd Sfim seer wom § 93
fosmga A Figd A, A vl 21 S @ Fe), et Rl B, At
g FUY, “ AR AT AR FEAST A T AL Y AT 27 A
TR & g |l &, ared Sty wEer ey o 9 e
A sfiaa geaey FOOATN g9 Q. J5qf wEE faesdr. el eqraE
TR df Teu, ¢ A AT T WS BET g AR we% J1, qu
sl 8=, A, eavifasedt FEoen & SFHT aEm R aEwd W, g
at TR K QAURT Srew Afiag nf dngdaran gsaiga Qe sfma.

F—3R RY-an whe gidd amdl aa fedal I sremavaERR
RA. UIWEY § X e, oyiswal aleaiar @afer q@a eger sigA-
fauaftan 2fefta afenpy agWg, femaren sania alvsden fane Qaats @i
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Smigt earn Rafdas exei, deageAtm SmheEe  arfvdsar sngatsa
Feqaiar Ko 2R agEz, gefis aeEddl Sgond gETR 9gEg
anfor engear Sadiat @ifes ¥ Qa%, @z 3 G@Ifns 99 oW M3, &l
g1 ARl &1 wEE aymaia qEaEdt dd. ar e afian e
HARIFAITIA, FIA1 (ADala s aacadaigq aa #fyaia g T . @@
qiwA i e & @& Ay aErenr qakaadt gelEA. | o aede M
gt df 2. it a=ma dvg AQF fomn seda e, I WieR AR g9
g, Rd and.

g --7Y R3-——gaen = d W A% s@aingEl @M
ifas ot eqq:sq Ageaac @Al 3. AAEEAT AfagW aZEr A8
Sepwisft G TEA. F1 ACAIAT DB GG wOMA QAL A=A A
. @ ggia FaE@ia g s oud A Jw w0 @, acdEar i
amET wad Azia g amd. R aedw, s 3f wds %3 § gl wed,
forsier AR it afaw, figr enfy gacaar aisar SR e@ear @@ qWA
gefde e qr= W= GngAac !

TEAREI—R RA—qawomsa e aan aRe g ffe. cuaR-
qugel AAEERET flagrer SRl AT §ai AvEeT ATel SeftaHN
‘¢ MEq ? RO, SRS - e geftsar wEAT gEigenr @ wRd
R 9% GARTR el el qF  Swedr  gorsAr  ( SIFEHAT )
wid 5 @ @R @t @ Remis ‘@aGR dmaRR o8 we
U o WG R amwr @iftdd &M TR & WA wREEQ
“ ARQEE o A5 et A w9 fava sAEEl , oF AN gelel aldle
I FEAT FZART, o0 syaeay Wl gaafi gasEf=ar fHzdd U g1 Aez
wET-~& Gkt @it NG swRaw onfr smgadt Radt sowREga Fsawst
wadie at R anff FowifEm & af Ad. @ gFna g ggeas
st g0 7 3fi A FoEa il g@ RY’ wefle waw afy < auafa R
i’ Afle FRAT-A SR wATEi @ gaid Sa-qn 39 sRaifkedn
afangsa 3 @1 Qe gataw o9 90 A amedd S FEEAEa
gt cridl S

fa--@7 @R- quadd ‘@R R’ wfie gealRFd @=Im @6,
¢ gaa ool i caeal, Wige enfh AumwEr qsguar SOnd dar, & e
fim  gfam ssfomrn fafiden oft eatm ser, awenfiam o=
fuadta o gl dngfier amoren egeudst qat A Snal 9 SREH,
qEcAdA et snfadd Afend st @ a1 dt A eawaf eaifys
qieid Aig awed,
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5 g o1 S Gt o, enfu & rmdt B s S
T @i anfr FRe degf, afa aReen totel qaER Wwg AR W@,
TZALNT RIAT OO AOIST AR Freal A4 99 WA ARer J9F @
RSS! AR 1B [FA!, T g oFq, enfor FRSRIAEC =ed MaFATT
O AR R SR A12Agdd I OIS A18C Fedt A Al St
IS FiGRAA AQ, 90 1 TYIST TN A% TET T

T &, M2Ad Mg Tt o A, © i s ? R, Ff) @ A
e enfor Ry 2 epeay A WA AR, AT QD) Al @@FET o E1RS-
imphat srm g U@, a1 gam faidte imgpfter S e-wEarEl aft
¥ 7 & o, usfagar o, W faft @i Gepher A g@e Sl ave |
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ERIEEEEID]
@’%M%%MMW%W@

\
~= YHET KB=—
¥ah - - (RN SqFAF SS-FH I,

AN T qn IFRE 1~ FEE, WY ¥ gde wemed fd-
g0 F1e TS AR, Awd Ag i ofw Befal 1 Tew afe. & 9w,
ara Ram, df ola se@anii oY, & sneazed! ook, @3 o SrEKiad ReoEns
o ol ) e, & T A wAT D AR, s TR
aETERd dERid ga A faafd @9 s B 2 gl feorear gi-
aet gat s shaar 2 AdY, o an us Ram weas, gibitad
arfagit RO SRS TERT qy%@ A% THA, TS YA @i g5 IAIEA
WRaeif} aved swmr, af #f Im=n araiR 9 ggiw seiE wfear
wa & iﬁtm%%ﬂ IE) WS, qAld AT FEX B, T wE I
e &

aiEE gakg g afy 40 e R aR. iR § Remo & T X
A ar W N & gg R ! Al At Aa & KAt ! e s ww !
I A 1T ¢ e gAkg oIRd Al fhdy ¢ cxidle aet Aot ¢ AR aRE w
SAIgE e WEAd e Fiia I A i aFAgS I yudEedd 9@ an
a4 fage SE.

© gHRAH! IJqf— YA Fel Fgd swalan I5A dnarda Bwg ARt
J9¢ fafm; 9 @ Y Al A € eitemERiaIfy e qied  sAn Al
aiage ferfaumn meaiEl friae ad onga.

R wasTE o Y, gAPT GEMIET AN IFS @AM, AU gAY
OFF @ElE FRT oM. ARG gataiadt Rl #3A R ermaln, 3 O
fafyie figuaft gafen endf 99w ¥, d &t ( Perihelion distance ) T
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ol #f T JEsHas gatsar ISl A9EAT S A R §Ed
Y. STEWNT 9¢eR Ay (Great Comet). g qadasal AT T g
gald w9e smYwr ey & fig a4 gaten @enmgas ( Centre ) dmY
we 000 ¥B B, gt BFEaIE ¥ 30,000 U3 AR, WO GATAT IBATITER
a1 gl S TR o000 Yo G A A T SIS wARG 3 gatEd
fomT® eraTed orel Feue SR, & EkaY qatmged St T S 94,000
qaer ¥ aga wEet gatnga fm geat gafeem Foarg cniet ko 3 @M.
erdl. Aoz 5o siwsaiae ad § wwo a¥ sad «f ared

W @ FAE AT FOAIT 0B A e W, nTRA] Widd AR &,
Sozt varn gokgen WG pf S} Jozt sewma QAN IoH! € 94 I
HER, QU GY AW FEA TR I6 AW THG ¥ sme A I FWA A
i gaten gy a7a@ Seoo° &, wad. @ quAain ad eI A TR
gie 3e. aw aigeriaw an Iew ammear Near od guAd @ AFEEE@TSAT
framgat @ g5e arame fatn 2R ageT @E seRied aqkedla
q Jqt JEsdld v faEed Side.

60 WA ol Y FE FE qARg ©F qr AAET SEAER AR
a0 2w NS srd fhar an it i s S elig a9 wEd MR A
STIGW STIR 1A SAT FAAA  PR(QIAT a9aT o1 Fad & FAEENH S @ e
TR, 3% ¥ ang wO wEwmm oy A gk a0 oeaa. (1) Damfn
e oy Ay, weos gahitadt oF ) arevaE sAAl GR FeTErT s,
q. . o ORRARA Jcer A wwrg. onf (R ) wfyer guRg WS aew
Tk gimfEm 98 &R gadg. sq. (Encke) g 9A%3. a1 g
gatiiadi ob B qEvnE &% 32 Y erqE. awadg 41 wEeedr AiyeRl
gAHIA € Fatq FH Feradid o R @ FOT geeg &9 oG 33 avfagg
vt aufd oF wfon oft FOR gakaR afserd qakdqd Asam. @@ R
gadg (afyerdl ) RAfe kil 94fi weaW. 3T, 90F1 gREg. @ ga%g
et Fw g waat galuga sedia Sed @ia Say s Qe gatangas
¥ 3,3¥0 IS WS A, T ArsTAY & R R, 900 qAEY WO HEd. T
AFT 9B SAMSAT & AikeAIET o @AM gURd TEl Bl §F AgA
FEOT] ARG TgAI AIGATIITA [AT@] sraar.

et womEl ot #f w wifyerdl Reok ga¥g wdf Reed (o
QomfeE ) yuhioga fa® sada. & damifes gakg MeAe agi=n wR
9o ToATgS I O TWEEdd oed W # on agisar ST & A
q e omd. TR TR RaEaE 9§ e Rea q@S ot swhadE
o Femar et sigaam R E Rga .

o § s g A afyerht gakgd | dedEn TEl Y e
%



o B el IS andg W W AAE Al ASwRE gRRgd W TR
oEEE ¢ & Az Yo ¢ aflemeRiAl GUAIRS| EIETTET A eS| e
i ot at §ida IR U AT RN MR-

YRFAAIE Fadaws— Jwgd i st i ¥ SR fasme
ausE  SaeITa qA%g w4 aa%»sa i Sal W GFAT IAT UFAY. ARG
g amFaml dfiF wEiET §IeeT sl & sii— (3 ) FgAify ( nucleus, the
body of a comet ), (R ) #geq (coma ) anfh (3 ) gs@ (tail ).

(9) 3garfy (nucleus ):— g1 Wi sgigawt g garr aga e
snERAEre st ( Particles ) a7 &t agg erwal. e suish fafesar aQ Rl
quidt ¢ Fidi &0 qigeAr aKHF AREF G, Al S AR geiTas s
HIdt O 3% T ABRATIS AGa. Fidl @a argerd, el fwe «
Figt Fafgaea enfor &t afsans. s aad R #ua wo,

( R ) @ ( coma )-Fgmidiar afAfa &orQ g1 wm gatadgs St
gfemm @) ar fdfden saimga gaten asvr%a A T Q. A A
e Toiage SRS wfuggd W eEan. ¥ aqswm R FA™. g
Fe ( coma ) IR Al

(1) 93 (tail ) :—ammrig eqeit famm=n a1 ward, Aoer faeand
oY =l 3 v gakder 3. R SR At gakg fem feed afase sedie
& greier @ Ry We %1 gakad ¥ goo Yedt gaten fycg Rier sad, od
& &% ar@id ¢ et A GaUe TaRia d gald A1 gaswErs qar § A5
gater fagg R3er sy w@e., a\zﬁ:m TR Al ey sanEafE Sed
SrEengE ord g1, AR Snfir AT qieyy SN SO FAT A= B
IR qTed A JARLAT §=BIASG Fniar oM@ -e0 9 (4. f&. gl eneq
age] qifRS el wrefmE @ WM SIFeL  SEIESAT Q@A feWes
3% ( sorting action ) g% Tt w f fiar wifus Arzafy RY 9w
Fft wel A YA Slf TN adiE wgd A R A @Q@dw ¥ &i
aiEft S Wi Qg oL @ Sl wo A I4e WA WolzaH! wEA. aarR
Ry alia e e 192 o¥itdm wad. RSa1 gARAEN JSUEEd OF
aNaE My A3l g & 9%3%e T Reeaiwed df @it & qaed Yo gt
A1 A« AST @ e @WIH waldl aBA saeq egA oS | et
9:3% Mz Ysaa asdia @ ow AR a9 Fw aa

URPAE FHE — GIARS qald @A AUR A A odE ¢
ga¥g. areTieIga ema“'az“r AR FEregiaE gy Yua qraa‘r qym@eﬁa agas
g3 oy Sas ap agEIEN wEd WA, W qAPg TgEmR B e fa
aidla. &3 ug gahiiadi sa1 R fhear e daw seT R § fwam. awl
wuTETe seiwed anftr an gaddAet oF awa e, anfr & s R gt

R



wiadta fiam. on ciaf: #i4 Swaacd aroR gadg R, ¥ gaeeaE 3
0T TAR AT & gAE QA Bt 3 AEiE. 99 ¥ @ & wrard ¢} ageEn
- iy e AT au an Rocar T Reara ¢ It st Iat ansd T enavaw
qR.

BT gaaHEraas (9 ) E%aaﬁastm (elliptic ) snfr (R ) hyperbolic
a1 wglaw feaw. weemsl ((pamabolic ) wy wm wm awa WL
J99g3 & ©s aRfsg (closed ) sl (curve ) e @GS @
Befa RO g gaiaga ofd Yeardat geat car e aiAar. o2t gatangs
wedlia Stied 319 Mol FnS e gATTIEES At ¥,% 0o ey A wad, enfn
dta gIter oifl 993 an@t wusr & R,v00 ZWAY WS of|d. wEedl enfh
hyperbolic i ary a& A,

HFAAT G— o wHEGR I, I It wiw o Jegt w
A, wafa, dszi § gl andl S9w wEaw. gl giwgs faet ol o
fRawE o o gFg o AU I X WRWI ¢ V@ A el §
oY & A e Stg ke A I R§/V ¥ Fo (& W ) @A o,
o e aEemd (R6/A/2) 1% W wEal. wul # e ewmaw @
eRE. gaFg gITagY BT 319 deaa § a1 @ Ha ARl

IRHT T IJoHi— WEE YAIY FTRINK S O A6l qRaE, 9
Regt @ Al sewiar anla #aid Aogi qC & AN FE YST AGA. AT |
afms & dgmfw (nucleus ) g eg@ awidi o1 Rual T agisawl
YAFAPIR €0 JEAENN S, TECATHATSA AT OGS ] AN GEA AW
gk Il ol W Medr gaATeA GHAEIINGE AR JecavaNT b
ged g gadgdls &0 fyen Saw.

guag gawiadt feaiar e @w ARt arEdE. @@ ( Debris ) o
U, ARG AT I §E AW A AT g1 FNEER TG AFKA AN 9 QY
AT gedl e g FQ= AT § B TAN. & S8 ek qE ewaw
¢ wiE Bl Pz, ¥ TAFGIEERR & &9 69 AFRR 9. O Sei
q1 FNEYEIAR TS SWA Jogt § A, B fysATA SeRiSAT I TRAM.

TARKAH G- K it gaFad gge Debris asf gyia
g s, gl i yRF(die @@ g (material ) wuld SIAT A% gAkg
T A, s I deagem wi R gakg, 38, af, T R e
TEIAIA AT TS FR [ WA AN FAIN SIS @ I gFler WRi
X921 9291 9T GRASAT A914] silaied BEAR vatd fada e,

qEaRa &l ww AfE deW, R TR Mg F awda gud
AT g1 YAhg | aEeiigd af 9 eenieEiTa SEeaE Sagerl
fwa @97 SaeT o1 aid w6 ML
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X
e T T~
¥a% : THAT AU RYSHT-X A1

TN ST, AET T GeT a1, 99 FAR qEE. a1 gERia e
ai=r aqlq g6 Aal. 8T B8 e sam. anfa @ Raw g fREr
g AT gadand Rad. arevae SRd sEq o & aell, smaniad
Bt W, Ragamga Rag 7@ enfor R 9E® i Wil @ awvaiaa
Necarwe g waa, of fAfthe 9 § e sw angsard aid s@d.
sfisn AdY snfr ot wem wgrrdt Q9. A9 AFRS qR. W Ggt AN IPEE el
geft geal PR AR qehacE Ry ama.

¥ Sy ageait g caeT TR A @A dE 99 9 oW qE. 8
ol Pt Rag w1ed ong ! @w @ oo AR ot Bt aufsh ¢ g, wiw @,
a@, g8 o ¢ & awans il @S qEerl amgen | g1 @ Rgamn
fang R, et & v oR. Y 97 T T fem afe-wE ga-
AR 97 weal e, ofr § #73 & wesw Ruem saE w ens.
oo it @fade. enf® aw o fyamn qegey & @AY 9a erte, § fam
it gad G AR, 69 g, IR ARSI INT EABIIGT 3T TG 0. §
F1% e o a8 waEEt SHes |

gEfid 9 FEURAT AF TS AEFiT AT weT Rd. ATH e
& agdlan envemet 39 foar @l a3,

Tl S 903 Al aHOA AR AARE A A WAR o
1 AN R G A 99 qEA. N A9 ayaw i wverg
IS, 9, A, WS @ie G GAFal SeA1Rd A1 IR § 591 AN AR aaaa
&t Jnggi aRT F1Ia AGA.—-3§o° Hfzds A wo oo e wH qvAEIT
&% A Al @iSA AT 5N dged AL SR WA ST SeUSs 9Ty
( Radio Active Atoms) g . arat o afegesl g " T
qemg 3. N afr REEE-RA (R KATER Eder kA ). qaw
NN AUWINIB  Aed] sAMmEd UF Sq R W @en A
& 3 gEg R3W a4 @ e AR Al &KW (e @A) auidt
aweqr faear wnei L 94 Q. SIMEl veooo coo. anidi Gl ¢ A
A3 anfr a9 agdAT 2, % 9 AN AW GG K vooo 000 oo U
arte. ol @uey gy gl @eni @ g9 @w gRfNemEr @ier e W
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So B TITH A R @ 67 swer MR T AW @ A wde Ffrw
9¥000,000 00 5IFI ANITA] ¥ & W A4S, &AM FAW Rqo00,000 00 FTFI
aqfu;&[ ¢ %l":\'ﬂ 3@5 3ﬂfal R¢o000 000 00 ( R¢o ffa) AR aﬁﬂﬁf 3¢ &
¥ ods, TR,

s O e R mit et 3Be. ou T B g w8 aat
gt R F11 o, @ 9l e agmERTd GEsd et WAAR 9ed
S, 8T8 J Gt T AW ATLTE, FNT q1ld e WATAR SAER
g7 qata & G miasd. agmd dafas figea snfir swngaR giar s
TF E FIgel Tt ghesart A,

1
fagear
AR o

)

———

T QAT

WAV &1 SEd oM@ q a1 aels gio w ekl ks
AT TFAL AT, AU T Yoo o, 000,00 YA AN T HL AW &t AL
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TOWARDS ABSOLUTE ZERO

By
PANNALAL JHAWAR (Int, Sc. A.)

A few days back, as I was going through ** The Times of India”,
I was astonished to read that a man froze due to the rapid fall in
the night temperature in Gwalior, Curiously I searched for the
temperature of Gwalior of that night which was 41° Farenheit or 5°
centigrade only! 1 imagined a certain temperature and shivered
with its mere imagination when the others were actually perspiring |
And now dear friends, if you are too hot, let me take you to that
region of temperature where every substance becomes solid, It is
that temperature below which lower temperature does not exist in
the known Universe ! [t is the absolute zero or —273:16° centigrade.

You must be knowing that ordinary water turns into ice at zero
degree centigrade, This temperature is taken as the basis of the
centigrade temperature scale. On the Farenheit scale, the base
point is the temperature obtained when excess of ammonium
chloride (NH,Cl) is added to ice. It is —17.78°C. These scales
are suitable for everyday work but in low temperature physics they
have less importance, For scientific purposes a different scale is
used., It is known as the Absolute scale or Kelvin scale, Its lowest
point is absolute zero itself and it can be mathematically determined
though it has not actually been attained as yet, Charles, a French
chemist showed that the pressure of a gas varies in a linear manner
with temperature when the volume is kept constant. If observa-
tions of pressure at relative temperatures of a given mass of a gas are
plotted and extrapolated to zero pressure, a straight line results,
The corresponding temperature at zero pressure is —273-16°C, This
point is called as the absolute zero. This is the base of Absolute
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scale. Thus with this scale —273.16°C becomes 0°% and’ conversiy
0°c becomes 273-16° k.

Start point of the triumphant march towards absolute zero may
be taken as early as the middle half of the eighteenth century. In
1755, Cullen was able to prepare the first ice making machine,
Even today, the campaign is not yet finished though low tempera-
tures in the close neighbourhood are attained, The earliest method
of producing low temperature is of adding salt to ice, When
common salt is added to ice, the temperature of the mixture is
lowered, This fact is used in the preparation of ice-creams, By
using the common salt, temperature as low as — 23°C can be
obtained. The phenomenon can be explained in the following
manner. Generally pieces of ice have some water adhering, When
a salt is added it dissolves in this water and more ice melts, The
heat required to melt the ice is taken from the ice itself and as
a result the temperature of the mixture falls. The lowest tempera-
ture attainable depends on the solubility of the substance used.
The following table gives the lowest temperature attainable using
ice and a soluble substance,

Eutectic-Mixtures—Temperature Range

' T R
No. | Salt, Percentage. emperature nange
! °Centigrade [ °Avsolute
1 KOH 31-5% —-65 l 208:16
2 Zn Cl, 51 0% —-62 205-16
3 Nacl 25-0% -23 250-16
4 | FeCl,+ ‘acl, | 33:1% + 29-8% -55 198 16-

Thilorier in 1834 used solid carbon dioxide (CO,) mixed with
ether to produce temperature as [ow as —110°C and for a long time
it was the only means of producing low temperatures

Another method of obtaining low temperatures is to evaporate
liquids under reduced pressures. When a liquid evaporates it
requires heat for the conversion of state and this heat is absorbed
from the liquid itself thus resulting in lowering its tempera-
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tufe. In case of watér, 1 gram of watet at 100°C requires 536
calories for complete evaporation. This method was first utilised
by Bussy in 1824 when he obtained a temperature of —65°C by
rapidly evaporating sulpher dioxide (SO,). By this means he was
able to liquify chlorine, ammonia and solidified cyanogen.

In 1823, Faraday at the suggestion of Davy liquified chlorine
gas by evaporating chlorine hydrate in one limb of a A shaped tube
while the other limb was kept in a cooling mixture,

A third method is used in the case of gases which liquify at a
still lower temperature. It is known as the adiabatic expansion of
gases, In this method gases expand without doing any external
work. The phenomena is explained by Joule-Thomson effect. This
can be briefly explained that when a gas expands slowly through
a porous plug, a change in the temperature occurs, proportional to
the pressure difference across the plug, The temperature change
is due to the gas performing internal work in overcoming the Van
der Waals forces of attraction between the molecules of the gas.
The heat energy of the gas is utilised in doing this work and thus
cooling itself. The cooling effect is also due partially to the
deviation of the gas from Boyle’s Law. (1. e. the product of pressure
and volume is constant when temperature is constant.) The latter
deviation can give rise to either a cooling effect or a heating effect
depending upon the initial temperature and the pressure difference
used. For a given mean pressure, the temperature at which the two
effects balance, resuiting in no alteration in temperature is called
the Inversion temperature. Gases expanding through a porous plug
below their inversion temperature are cooled and at the temperature
above their inversion temperature they become hot, In 1869
Andrews discovered that gases cannot be liquified by any pressure,
however large unless they are precooled below a certain temperature
called the critical temperature, Just below this temperature, the
gas is liquified by the application of a pressure known as the critical
pressure. The critical temperature for Oxygen is —118-75°% and the
critical pressure is 50-2 atm.

Using these principles, Linde in 1895 compressed air to about
500 atm. pressure and allowed it to expand through a valve. The
air was cooled by the Joule-Thomson effect and at the repetition
of the process for some times, the air was liquified. It was stored in
Dewar’s Vacuum flasks, The temperature of the liquid air is
«190° and it is used to produce still lower temperatures.

Sometimes combination of methods gives better results. Pictet
compressed oxygen to 500 atm. and precooled it to about - 130°¢ by
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liquid CO, evaporating under reduced pressure, Then he reduced
the pressure of oxygen adiabatically and as a result obtained oxygen
as a fine mist, (—219°c). Thus by combination of methods,
Kamerlingh Onnes in 1908 liquified helium getting a temperature of
(428°k). He cooled the helium gas to a temperature of (15°k) by
pumping the vapours from liquid hydrogen, before letting it to pass
through expansion nozzle, Further in 1926 Keesom, by a combina-
tion of cooling and compression succeeded in solidifying helium
(pressure 250 atm.; temp. 4-2°k) and no substance now remains
which can not be obtained in a liquid or solid state.

Though helium is liquified yet the absolute zero is not reached,
Near approaches have been made by a method known as the
Adiabatic demagnetisation, When any magnetic material is magne-
tised, work is done on the specimen and this results in a rise in
temperature, Similarly when a substance is demagnetised, there is
a corresponding fall in the temperature. This is known as the
magneto-caloric effect. The ratio between the intensity of a
magnetisation of specimen and the intensity of the magnetising field
is known as the susceptibility of the material (x). For a parama-
gnetic substance the relation between the susceptibility of the
material (x) and absolute temperature T° is given by the relation

c ) . . .
== where ¢ is Curie's constant. This is known as the Curie’s

Law. In Adiabatic Demagnetisation, paramagnetic substances are
magnetised in a very strong magnetic field and then they are
demagnetised, By this adiabatic demagnetisation the temperature
near the paramagnet is lowered further,

In 1926, Giauque and Debye suggested that if paramagnetic
salts obeyed Curie’s Law at the temperature of liquid helium, the
cooling given by adiabatic demagnetisation should be quite large,
In 1931 Giauque and McDougall reached a temperature of 0-25°k
using gadolinium sulphate and de Haas, Wiersma, and Kramers
reached a temperature of 0-0034°k by using a mixture of chrome-
potassium alum and aluminium-potassium alum,

The general outline of the process can be illustrated by the
following Figure. A specimen A is held in ‘the chamber R which
can be filled with helium or evacuated, A test coil surrounds R,
this coil is connected in one arm of a A, C. bridge so that its self
inductance can be ‘measured, The whole is surrounded by liquid
helium in a vaccum vessel which is surrounded by another vessel

55



containing liquid hydrogen or liquid nitrogen, A powerful electro-
magnet provides the magnetising field,

}diabaltic dcm«‘mnsanon

Lded L]
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i
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e

\
S Test coil.

The procedure is to fill R with helium gas to maintain thermal
contact with the outer bath. The initial temperature is of the order
1.2—1-5°k depending upon the pressure on liquid helium, The
specimen is magnetised in a field of the order of 10,000 oersted.
The heat evolved during the magnetisation is conducted away
by the helium gas in R. Next the chamber R is evacuated,
" Finally the magnetising field is switched off, During the demagnet-
isation of A, the temperature falls down to 10-* to 10-3 degrees
absolute, Maximum approach towards absolute zero is obtained
if the procedure is carried out in perfectly adiabatic conditions. In
a more advanced method where nuclear paramagnets are utilised for
demagnetisation, the temperature can be reduced to the order of
10-¢ degrees absolute. Thus starting with 273:16° A in 1755,
scientists are able to produce temperature which is almost absolute
zero, today !
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