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3TSZTFT - 1

HvaTcpTT

^TffcT ^ cf? 3j^MH ^>fd £, f^RTcf^t TfFKIcTT ^ f^^il ^uTh cf 

^ ^ ^T^T, 3i(^>R ^ TTf ^TTcTT 11 ^

cten ^ cR7! ^4 ^ Ft^ cTTc^ qRcjc^H C^ ^RT 

cTRJ cRT f%3mTR^ 5R^rf WcTT tl

cffj kernel i ^ ^ q? ^FeTT

t cTSTT HKI^rni ehrf ^ 3TFt ^R eRT 3RRft R^RT

sRcr^r ^ aRTcTi srepr ^Rcft 11 ^ ^ ^
^ 3TR3 cTSR ^ ^ cR^3ff cRt ^3 11
f^Rft CR^ CRT 3TRPR ^cj ^feRnq 3)T ^ cR FtefT t ^R 3fR3 

■CR cTIcft TFTPTRR f^R^ 3TR3 % \JRTcT eRf cf^
^f^TT *R q^RRT Fteft f 3fR tf^T c^ ctf^pj RftjR F^fR ^RT 

cR^ nfcff^R Pf^TRj cR) M^lcfl f f^RRj F^ cR^ TW’ 
f^T^ ^eft 11 cR^ ^3ct WW 3fR3 ^ PRT^RTT ftrf^TR

3RRSP ^ Fteft t, vPT ^R tR’H? eRR ^ ?PTR FteTT %, 3RT: eRT 

^ T^cJRf ^RRT 3Tte Fteft 11 F^% fclM^d f^eRF ^ 

^FRT PRT^RTT Rc^TeT F^ 3fR3 eFTR f^tef ^ 

3R !? I ^FRI 3TR3 % eRf cf^t FsFeTT f^RRI cf?t

RFRMT ^

ejtplcn^

^RR^ 3fRRf ^^t^qR^ttl3TcT:FF ^ ^f: ^ cR
TTC nferf^R IR cR RT?TT 11 FF 3PFR 3fR3 F^RRT
eRR^ 5FRTT 'F^RR SFTeTT ^FFeTTrft 11

lei'll

eRg Ptc^cdl FFT^ ^ RM "FH'jH SFRTT ^ ^R?ft t, 
^FRR fiFTefT #R Fteft 11 ^F ^ddH ^

RFT rRj 3TR3 ^c^dF TFRR SPTeTT RFRR 'Hcd ^3 FFnft ^
"FT^ ^ cf^ ^ddH ^t' (least distance of distinct vision) cFFcTRft 
11 RPTTRT 3TR3 % feR R^'ddH ^ 25 Mto Ft^ff 11 25 ^Mo ^

FR RH cR^ ^eff I
eRg 3F f^3T^ ^ FTRT 3TRFR RR% F#f cpRT FR 

^RrTT 11 foRft cR^ ^ 3TPTR 3fR ^ FTc^ c^RT F?td
(Visual angle) 3^ # I FF ^RT FRIT ?f( cR^

f^3lt Fta #TI ?ft cR^ ^ f^3T^ | FTH F^RT
^ 3RPR A qRc^d Ft^ 7T cRg % 3TFFR ^ ^ Ff^feRf 3FdT 11 
(RTF - 1) ^ cR^ 3?, F, 3fR3 FR F^fa F^Rl a FFTeft t UR F^t FRJ 
3fpg ^ RRPF 3T' F' FV eff^ UfT^t f ?R 3TR3 3R FFc^ ^ FFT (3 
cpRl FFTeft # 3fR ^RT *R FFc^ ^ F^t f^3T^ # I F^Tf FF
FRF FteTT t % feR^t FRJ F>1 FFT % feR F#T 3tRT cR ^
FFFTT '3TTF?FF> 11 ^TFRt FF ^ F#T RRl 4 qf^Fefa
cp?% f) F^g FF UTTFRft MfdRlR FFF l%FT RTeTT tl

3TR3 F?t ^73^ F^t RF) ^fRfT Ftett UTFT cTFT FF RtFR FT 
Fit FR^ FiT

FF FFFtF FRFT fl FFFT 11 FF^ ^FFcTFT Ft FFFR % ctRI FF 
FFtF FteF ^ I

FF Ft ^3 RTFieft 11 FTF FRf FJ5FF^RhPI

nani frfcfci feifhi Rijfct

f^TR - 1 : 3TR3 FR fch^T) FR^ % wfclQlR FF^ Fit wfitiFl
2



■HMcj

TTTO ^ ^ ^fcf ZT5f t fuRT^ ^cTRT ^7

^RKT 5rarr?T c^ ^rf^t ^ <^1 #| f^TcRT cpff %
nif^RTl ^ ^ 3^FT: TfbTcf % ^pprf ^R| f^cT
Ft^ t 3fR ^ cJJR^ t % f^TR RR % JJFft ^Tm 3fR 

3RRF5R 3 ^ ^ qT^ fl q^[ ^crT RR % ^
3R27f^cf? ft^Rid Ft^ f, ftRT% ^cTRT ^ #rqR cRg %

^ v3Tft> qRcfftqj Rt 11 ^TFt rf^

Hm ^ cfF ^RTR t. qF dt ^Tcrfte ftchRid FtcTT 11
HTO ^ (ftR - 2) RWT Tftenq>R FtR t Rt ^

HKftRiqi
WPRT ^r ^ ^TRI ^T WfKU tl qro ^ ^ qq^ftft 

^ ferq q^q 3Fft tert q? htr ^tt 11

3TTq^R qq

t/de/

QifofiH dow icia<t>

IfZontqftrci
(ffe Vdc*/) 
#cf ft'of

3Tg€J iko^

gw?? forr^

• 2 : qprq
3

UW lei'll

(i) q^R
amq % qt^ % OTft qT^ sttcrr q^t q^eT qr q^
11 qF ct^qq qqtqft qRcqt qq qqi FtcTT 11

(ii) qqf^qr
qq qF qiFff qrq qqftrqr q>6didi 11 qqq^i q^

F# qrq ^ FtqR 3mi % sqqq qqcft 11

(iii) 7qqq>
c^q q^q ^ ftqr% |q qiR ^ qq q>t Rre^t qqqq^ 

q^FeTTcft i? i qqq % 3rq^ qF^ qq ^
3Tq?ftftcT qR c^cft 11 qqRT ftwTl 

Rqq q#t Ftqr ti
qqf^qr % ^ qq^ q^ femi q?qT t ftr^r qRqrRqq qr 

^I^Rq q>F^ 11 ^i^'Rq qq^ 3TqRq# Fiqqqq 
ftRi% 3tRt5^ q^t qRT qr qqeft q^FT qidi 11 ^i$Rq A r7^ 
ftfiqq Aftiq] % Rij'S^ q ^ qcTeft q^-qq ^ I 

qqqq qqq?T q^t Pif^d nidi

Mdei

qqqq qF 3TRq ^> qqqq q^t
qq 3qqRq> qqqcfqqqqy

qq qq4 qRcft ^

# qtRqj A q^?T qR^ft tl

(iv) TCcT
qldqj qq rr ^ftqr q>6didi 11 qF qrq

cRTT RT^ M 3fR Rd 

cftftiq>T3Tt qq qqi FRi 11 ^ % (Cones) q (Rods)
qrq 11 qqRT cR^afr ^f Rlt qq ^ RFF ^idl t
^ qqq?T q^ qqtd 3fR vidle) ^ 3TRR «Jdft 11 ^ftdl

q^t ■^ferft rtf qq qtR q^n Ftqr t fti^ ^ ft^
11 F^ ^ qRJ-q^ (Fovea Centralis) diHq qq> wVl q^FT 

Fmr 11 ^ ^ftqr qq qrq^f 3rte qprqr# qrq Ftm 11 ^qr ^ 
ftRT wq q^ qqqq dftfqq (Optic nerves) q^T qR^t t, qF qqrq
3RT ftr^ q^FeTTcn 11 F^ ^ ^ ^ qqqR ftRfr qqqq qq

4



qicTT t, ^Tf^IPT^RTq ^ ^R f^Rft cR^ 
cf>T 3rf^T5TH ^ Ft mcTT FRrfem ^ 3RST # I

(V) ^ #Ff
^ cm cfcr vicrlel eRT t, f^RRm miR mRT rfef 3T^m> 

cRJkTT f^RRJT cRTT 3TFR men cTR m*T mmTT f^RHTT mRT FtcfT 11 

rnm^rat cf>t RfFFIrfT RT % mt artFT-RTI m mien cjR% % 

eRr ntt mtcfRT ^ 3Tcq f^m mi Rnmn 11 ^ ^
#?r mt 3rmR mrnfR ^5iiPi^ ^ fcrfiiH mmR % c^Rft 

^amFffrnt mi PihWi I^riti

ctRf
c^RT (Lens) nm ^RTf RPTFT RRcj^ ttwT Ftcfl t, Rft Ft mn 

^t ^ f^RT FtcTT 11 Fm TftcttF (Spherical), ^oRTTcmR (cylindrical) 
3ftR RRFeRTRmR (Paraboloidal) Ft RTmcf f | ^Rf eft RcRR %

Ft^ t (to - 3) mt to to to- rfm ftoiRt m? nto to #
\JRTcT to (Convex Lens) mFcf 11 FRT^ toto mt to to 

3 Mde) eRTT ftol^ FR to- Ft^ t ^ 3TF?feT tof (Concave Lens) 
mFcto #1

UTici c^T

3W

fto - 3 : arftorft nftor
5

to n^t fcRq^T rrrrt FRf mmR Rftot mi Rftot 11 to 
ton % tom to-to ftort Rt tomR mn tor t mt
RR Rto to 11 RRTef to ^ FF toft ^ 3TTnTR ^ 3T5T Rt FTFR 

to to t, RTRTf 3TFcTeT to 3RFR ^t to I to
tom ton ft Fmto % ftf, tot Rt ^mnto toR to % 

3Tar n^t to tot 11 mmm tor mr rtf tooH ton mi 
tor nto nR nFm 11 3m: Fmet to nR to^ tot tomt tont

3Tar n^t to tot 
11 ^Rm 3Tar Rt ^ft nR ftor ton mr tor fft tor t Fm nmm 
mi toem Rft adto tor 11 3rm 3 nrnrm tomt toto toft Rt 
^ffr nm nR ntom Ft tot 11 frf ^meT to nmim 
ftont mt nm to^ nR ntom mRRTT 11 totfto frtcR to mt
atftorft to (to-3) (Converging Lens) (to-4) mto 11 Fto 
toto 3tmreT to nR tot tot ftot to % to ^jmt ^ 
3mtocT toR nRm 3?^ Rt ftfr ntt to torn toft nR ^f tot 
t to tom? nfn ^t erm to tot 11 3nmcR to nmm ftoft 
rnt tor to 11 toto to 3mRto to (Diverging Lens) tot 11

am?ra

WH

fto - 4 : 3mRto arf^tor
6



3TTcfEjcf7 (to - 5. 6) ^ TRcl t, ftto
to^t CTWT 10x ^ tor ^TT?TT 11 10x ^T cTT^t4
t, 1% ^ ^1 cf^rt ^4 4Wi^ 4^1

4 1%# ^tt^j ThRHT ^r 3t«rpt ton ^n?n 11^ei'Mdi
3Rto ?jan tor ^ nnrntoi # to# mcft ato 4 tot 

toar ^n ^4)ri i # I srnm strrh toer ^sntoff 4 #t % I
tot 3mrenn>nT #> totorrRRRnn ^a^rtoft nn totonr? ^3n I 
^rto wtoctt 4 ^jan 4 ^jan nRprt to vjto) ^rmtor 3mnR # 

toar ^n <i<^cii # i

✓✓
s

s
s///

^ o*NiTlci

c () e

3TR3

ttor - 5 : 3TFl4cf> cR7 to

72-6C>0|<ftp/05-X

mxlW'll

8



3T«TFJ - 2

% ^TTfcpzprR ^ WFft t i cfR^Tt^
^ efm 3TM ^ eFm 2000 ^ ^ Weft ^Idlc41 ft, Wft ft> 
ftteT, w^yft ft wft w w? ^r % ft wrft

ft I OVw-H ft 1590 ft W vjqftftl STR^T fftw
3ft? Ip^ftft ftl M6dl ^JS-Hq^ft eHI^I I ftdfelftl ft 1632 % ePFPI 
qrTT cPTPTI 1% cftftt qft fftPRq ft tzrqfftfttT q>?ft) 3TWT 

qqjqr RT ?TWn ft I cftftqftR> ft 1674 ft ftftft qft ?W W7 
3ft? c]Tfcfqcfj? vjwft 3f[qft? STWI Wlft I 1710 ft ffteRH ft W) 
wrfttq shmi i ftt^r ftf Tjawrftt w ft> ft
WWjft ?^TR W TRTTI fft)^ 3T*ft cl^ TjaW# ?ft WTWT ft ft! 
ftftfftrq wrft ft ft qft! ft, ^qft ftq qft fttftt q? ^dmq

? 3Tqftq>fftTqift ftcH 9^T I fto fto 
qqift ft WdTqft 4>ift fftq |

qftftr qrqi ft qqqqr ftft q?, fftqr fftftt 3Rq twrtctt ft> 
qyqq ft^r 0.2 fftoftto q? f^ftcr sreR-oreFf fft^ftr ft! fftftfftcr 
qR 11 ^ft ftrcq ft! fftftq^ arwr wft f i ftft ft fft^ 0.2
fftoftto ft ftft^ fftqfR: t ft qq^ ft fft^ fft^qft wttt 11 3^

ft! 7W 75q ft STeFT-STcFT ft^aft ft feR ftft! ft! ftl^4R 
qc^ ijo{ qqR] qqi, fftft Tjawft ‘wft 11 qwftft 7jaw?ft ft 
q?cj m qfftqft ft fftq qqqn fftqftt ft! qftui ft q?rq1ftcf qRft 
q^ ft WT ft >31011 FflcTT ft, fftft ft?T RT ftfT ^ftt qqKI ftSTT 
rtctt ft 1 w qfftfftq qRTrfftp) ftten ft, qfttfft 3^ft (fftftR 
ftftf ft) qqqqi qq qftftT tftqi RTrfT ft I qqq?I qq "yq ciftiV

qx'q

9

ft?n fttR ft, ftk F?rft qftq ft^ft (X) 400 — soo ftftrftte? ftft) ft 1
qq Trqqq ft I 

m) ft) 
(Rift) ft eft} 1

w qqqftq stka
3~cfqft ft : Inm = 103 nm (qi^ftlfte^) = 106 mm

(?q) RftWt fftq^ui
: ^ Tjawft) (Rr - 7), mm, rfh qaq ftftqfft 

gqq ftft ft i 3Ttfr qrfl ft)? ft wr 'U‘ 3qqq? qft ftrqqr ftft) 
ft, ft! TFftft ftq qft fftRcn qqrq qRft) ft I Tjawft) qft ysqd: ft 
fftqqft ft qftl qq TTqqq ft — q?oq qrfftq Rfqqq (ftq) 3ft? 
^?T?T qqqftft fftqqq (ftR) I

'didi-qa

-iB'iJ’i ri-<l

tiril eip

aftijnra; pRi

«Rj

® mnjrR

O

34^

l; _ amir?

fftR - 7 : ft^qxT qft ftTERT

10



Plcnm ^ 3jcJde1 (concave mirror) 11

^ 41^ cT^TI "^TT % Pf^Je) '^TFT ^^clci c;^u|

FtcTi |r fui^ ^rrm 11 ~Qf? m^i^i ^t m^nBci

cfr?% cR^ qR vSMdl ^ I dd) A qi^ ^F) FTeft WlcT) Ftef

^FTR T5RT c^t ^RFFFT F^cl f^RFf wlcfl-

Wtcfl qfcdqi cFft Ftcft ^ I ^ 3TFt-4t^ F^FFR ^cT q^t w)dl ‘qj q^ST

ton nq qq^n 11 nqn^ % ^mwr q>t qmnq^ ^twr 
tl ^fto
qqqqj f^fqqqj qq q>i4 qRm ^ I qi^t c^q ^nn % nmfl nFT 

^41 ^ '4l41 nfefqn nTcft ^ Bin4 nBq 4ln n?n sn^eR c^qR^nr 
^ #1

q>6cl

wmcTf ^ qqqqr q4 ftofto ton ^nm t, 3ft: nn

nd'JlF m nFntoH to (Adjustment screw) qt MF>K %
Ftc) |t i q-si to (?-5jet ntorq) to) — m? to snqn^ qn ton j? I 
"irto neinm >4 qtot c^q q4 nnR-'to fton nn?n ^ i y)ci to 

(njqn nrtonn to) snqnr ^ ntor ton t n^n tot to to? dm 
ton 11 $nto n6incii Ft mto q?jq to qnr ffr tot fton nq 
nmni ^ srtoct q?-^ to stton nn^ toto ^ fto $?imi qton 

fton didi ^ i into cT^n % Bidet BB q? nr^ to qto qq> ntet 
tod v^to toft ^ Bto ton ton qtot f I 3■to Bidet net qF

Ftnrft etrft to fetq ^nmr nq ?H4)di 11
Bimm ft toftc^qm etn (Bm - 8) ft I nn 

qito d-yq to Bidet BB ft mm ftBt ft etft toft ft I nidi?'mm
Bt qm ?itoFjanmto to ft

qn 3tB ^FTFT 3tBrq> ?lfqd qn fttdl ft I qF mn?|: lOx 3ftF 4t.x 

3tftoct todl ft I ^Fft to 
M6et qn?

n^iddi ft qF?j qn BBtsnn ftom midi ft 1 
to^mn Bn qn mrton ntot ft 1 fto? nn^

11

^S^ff

to to 3nqnF ft ftFnft to Bnj sftftm totor met eBt qn qfttn ftom
tlmm

cTn

arfir^T' r'm

■=T*j=n

c^hnFT tj —t <ft

wwm r^'in

fto - 8 : FT^HT Fjqdd^ft (tolfto)
mto mgq to mnft BB ft qnr miFT mto q?n nto etto ftfftt 
t CMic^d? qmft ft I ^Fi deft to qlto d<^q to Fn^T to vdM?-

Bt etm tom ft 1 ftfftqn efnfttft ftom nq Fmmt 
(Eye piece), 3q^etF to 3FqF to^ett nfetqn ft dm qm mtolcdd 
Bn (Biconvex Lens) tom ft I dfeimi to ?i6iddl ft ftfftqn to
m^FR ft 3Tem ftt ftom m Frqnq ft 1 ftfftqn to Frmmn ft to 
qF^ to qft 3qqnF ft tom mm 11 n^ ftt fftm-fftm FmrFft qrft 
(8x m iox) toft 11 ^nto qnqm qF tofn mF (Cross wire) nrft Fnft 
ft 1 ^jft nftt to mft-fttft ftoFmnft to fftq m^F-mm mn mqF-m

12



(Rack-Pinion arrangement) 11 ^ rRT 3Tf^
c^T cT2TT #Tt ^
f^HT^ 3TTc[f^cT Mfdf^^l f^SpT cT^TT t\ ^

^ TraW ^ eRT^ t

tjctKcjj (aperture)

Rrfrq ^ cRg ^ RR 3TRT t, 3R: ^ 
3Tf^TO cR cJcJKct, l^TT eft ^ ^ 3TT^ RRJ RRR 

^ ^etJll 3fR cRg cfR rj 

^ttr) ite tR cr^ Tt 3rr^ cnen 
3fr? cRg 3fto) rfJR^tcft ^ft I

'PFTPTtvrR

MRI7T

H6ct ^P^cM Rt GfFt-^t1^ fe" ^ f^ff^f Tf f 
f% v3R4 jRR RY (Cross Wire) RR r| PtR cRg

Rt Rfa^TR cfcf % ^ ^ f cfRT

TR)T

CJR Rff
^fcRRI <cJKI ^ft ^fePt Rt fcRf' Rst^ic^Ic) # % cR Rf^rf^R 
?ffR7 cTR <R *Ft flf^R 3fP? sRRT R7 A cRR ^ I IJTf f^ff^t 
^ cr^ zr sfcrftR wr ^?rr 11

HfcrftfR cR «RFTT

RR - 9 ^ A B tTR ^ cR^; t Rt 3ffi^T^4> O' %

Iki

A"

Hocfa

I*”

fef - 9 : TTJWef ^ cR^f^T

13

5RR RRRf Fo' ^ RfR t | A' B' cR O ^RRl cjRfrf^R, 
?f2TT etRT Rfc1 R)R A' B' fcRcfT ^ I fffclRlH ^f^TRT E cf

5RR RtcfRf Fe' ^ 41 tl ^ f^R ^ ef^TI ^f^PR % feR

cR Zr4 cfRRT t | 4to"[ A1 B' ^R 3RTRft, ^TT efSTF Bffef A" 
B" MRtf^R ^RTcft t I B" cf^ sTTcf ^4 4f fcR B Tt ^1 fctf^RT

(BC ef^Tl BC) eft ^ 11 fRf ^ STST ^ TFTRRR 

ReRf ctloPl f^RR E ^ PlRcH^ ^R

RRft 11 4 f^R^t ^74 R? B" ^R f^RTeft f I A" B" RR:

RTR '^clH ^ft R? ^Rcf] t I '-I C/J (4 ^4 ^Rf fMct cT21T

3RIRTcTT 4f 4t^f R^l eRTTR RT RfRcfT s? I 

^Rt RT

3ff4R?RT 1500 T]RT 3fm4R RR RTRcTT 
3ftR 4f Wf 4ef iRRR Rft^ f^RTT RTR eft RRf^R: 2000

JJR 3TR?fa RR ^1 RRRT tl ?RR4 Rf^RRT ^4 Rft£f-R^, 
cRRqf^pff, v4l<1luJ3ft ^ Rlf^R^ RRR, Rcl4> 
vhMll RRF 301^ RT 3fRRRf f^RT RRI 4 I

3ftR ETt^Sfi ^4

(R) ^JcT Rlc^ict
RRVfPq 4 RFRT cR RFRT

^ I M'f)Rl [4rui1 fR RRT1R cRR-'^RTT 4tcfT 4 RRl

R^R 4r1 400-
4R3T RRT t 11 ?Rr4 Rg^vf ?t4 Ret etRt RR R

RRT 4 I Mtelf4M 
, f^RTRT 3TTRRT 5-IOOOx eTR Ft RTRefT tl 

McR#q RJRT^fl ^ Rt^RT STRTT 200 Mm RP F^ft 11 F^f 

^RTFRfl 4ef RIFRRT ^ f^Rft ^ FR^ 4> GTTRl^Ff FRF>t, 
fcjt^R RfFR F4 chlRlc^iaft f^F FftFRJ fRRtFF F?t RfRRTFT %

f4 Ft4 f I FR^ FF FlRlF> RTF

14



fcfxpj ^ ton ullcll t, RjH4)| 3?WR 0.1 mm (toflo) ^
10n]m (JTTstonfto) Slcll 11 ^el^H f^toT ^ Sfc^R
% 0i4 nto 11

to yiHMdi t % toft tor
l4 1?, 3T?f: tot c^t SIHdl ^d4> ^dKI toTd to1! fJcto

siHcii ^ di41 'dicfl ^ i to 4^ c^t 3!mto sm?!! to ^ to torftoi 
^ctrt, 3TR5 nr to nto ^tof ton cmt tor 'to %, tore! ^ffef 
t! toto nrg d^Ki to ton toR 4> 3i jmd 4> rtr toft 11
Sndto frlddi

^rto to sntod amen, 3tom, torftoi nw! ton r
nto ell el I toN to0! cM! ddKI 3!Rn R to tod to0!
(diton R-ej rtr to ^ddd ^to R Ft Rn tot 4to dn tot
%) % 5lld rto R FHef Ft Tftot 11

fto to - 9 4 atom totfto A"B" rr! 3mn r nto
eKell to°! df4 P Ft d2T! R^ 3Rn ^t dTR to '^idH ^t 
'D' r Ft cRn a tonn Rnto Ft dt ^jmtot totor dnnto n = 
p/a tom

R^ to eft ^ 3Td: a d P to Bto Fto dd
3T' d'

P = F 3T'

3Td'
?t= dTdd! a

d

P 3T'd' / F.-. d
3! d / da

15

df4 Rrg 3!' d' d^n nftotod 3!' d'
^ftot 3fr d 'to 3# Ft to (to4d ftoF 4to r)

to' to

to to3f'd'3ndtod dd =
-^3!t

^tot rr to4 tofton to 3T'd' to^totoTtoto^3! = -^F
3!d: dRtdd dtotdR0! to 3!!d4d aTddf

3! d

-totototo to(d

dddfton dto tot ftotdd amd! (Resolving Power of Optical Instrument) 
ftotdd amd! to OTdWdnT :dTd ftotot fto^ to deto died

dddd toto dddfton dd to ^JRd! t dt Rn Rd!-'d! Rd Ftdl 
t toto ftodefd ftod (Diffraction pattern) ddtot f I tod! Fdfe!d to)cl I
t dtotto dddd dton ntot to
R!R! Ft, dt dddd! tod to 4^4 R 
# I ?d ftotocf to Rddd! dd dt to^3!t to totodd % feR dam Ftd! 
11 dtto ftodtod ftodt to miRt 3totoR Ftd! t dt dttot d^gto 3TRd-

, Fd ddd dddd! 
tod totodd dtot dR Midi I 3!d: totot dddtod tod ddR! dt PtocdH
fto'd.sto to nftoftodt dto 3Tem-3!em dRto dft am ell tot ftotodd 

amdr RFto f i
3!Rn tot dddftod! tod tot ddF RdFR dReft to I dtot dR°! 

t fto dfto 3Rn to dmto dt tottot d^n ^toto ftodR ddtot dto tot tot 
Fd R# dtod 3TRd-3!em ddd tod dto dF SddddR dtot to I F^ 

mn ntotd ddR! mm mrsn mnto to I dm! fto Fdtot ston to mdto 

totdR R to%e! to 2.2 tofototo to 3!dR R tot^

deldl

3!em d

tonm

16



M # l 3FR ^ cftcTR % frcR: ^ f cfr ^nft

w ^ ^ ^rraj
^ ti ^rrcm ^r^t ^ t ^kR k ^ ^kr tR fkk ^ 
^rk CRINT 3ffR R-? ?Rk cTRH km RTRTT 11 ^ ^Z 

^ell t fk cTRJ cR STcFT-CJTeFT

k! klR <rc fkk cjrttt 11 qkq ^rt kor Rm k qk kkr 
1 f^RcT (1/60)° ^tcTT t k ksJiq RTR 3fk 3RR-3RFT qk f^T# 

M i kw kt ofc ck kkR kqr ^ i qm ^
% 3Rm-3TRq qfkkq qqk kt k ^ ktqr 11 k q^pn 

k #q q? k'1dH ^ Rq% qpjq kq qqm 3TRq-3TcFI
kqqk ^ Rk

RTR

, ^1% qqRT 3fe qq

krqr kq q?) kkq qftqr (Limit of Resolution) 
tl ^T qk qft aTOT 3Tkm qq qkt RTcft t Rq qqk) 

k^fqq kqr qR k i

, 'd'<i Mm I

^aqqk q?t kkqq #qr a
qkr

qk ^aqqk k 3{f^k 
a k k qjaqqqfr q5t kkq ^fkr

qqRT qq^ R qqr qkq 2qqq?

1.22A.a
2a 2 Sina

qk qq^ q arf^k
qq k, k ^s^qk q>r kkq kkr

#j kq qrg q kqR, n 3Tqq<kjq> qqqqq^

1.22X

2nSina

17

(^T) cRff-cR? % ^pqqVft ipT ^Rqq H^oq^uj ^qqVl 

(i) qqqkk ^gqqk
^qqk ^ qqg qr qkqk k kq qqRi kRk q^i 

qkq k M^Nket qR% q^ k ^ qpT r ^tcti rri t, kk 

qr ck ■pk qqRf rmi 11 ^ Pi*qleiRyd qqqq k k^ t : 
(3f) qReT kcdqR ^aqqVft (Simple Dissecting Microscope)

A ^aq klk qq qqqqkk k 3TLqqq ?rqT qqk stk 

k RqVqq k kq qqqq k ^gaqqk qq qqk q^k 11 

Tjaqqk kt wrqqr k kkt Rk 3tk qr qiqq qqqr kt
■^q^ ctixRikqi 3ti^k k 4 k 40 ^qr qk arrqkcf wr ktqi rt

: qqPRTMT

tlqRRTT
ktdqq ^aqqkt k qqqkr kt kk : Rq kkt ^sq

qrk 3T?qqr qqqqkk qq kkqq qRqr k k qk qq> qk k qk 

^kk^i k qtq kq k R^rqqT k fkR qqk ^kk?i k qq qq 

Rtq kf 11 qR ^pTT k Rk kqq^ qkt k aqqqqqRrpR 

kqj q^k q^ k RR 
Screw) qqRT krqi k RR-kk q^k qkqRT q^k t dlk q^ 

qq Riq^ Riqkcf 3k rri qkfkq qiR k i Rq kkl 

qq 3T£qqd qRRT k k 
wrqdT k rr k kft qik qpr k stN^maipR 

q^k kqq k qrg k ^r Rik 13k RkRe kf qqRT kr 

k qkRT q^k q^ qq RTR, R4R 3k 3qqfkd qfkkq qTR 

qRk tl

TTxcT

kqqr k Rik 13k Trkrqr kr (Adjustment

k kq fkTq (Stage Clip) k

(q) kl>rq> qr k^qq ^jaqqk (Compound Microcope) : 

kgqq Tjaqqk q? qqkkqr kr t k Rkq k ^aq q^k qq 

qqr qfkfkq qqrqr 11

18



^7 5RtmiTen3Tt i\ FTcTT 11
^FT STf^cfJcFT 1500 ^pTF 3fFT?fa FFcT 
3fk FfcT^ft % F«T PFTtF f^IT FfT^, eft
7JFT 3TTF4F FTFT Ft 7FRTT 11 

^PRFfrRt, ^qi^3ft c^ ^FTT FTeFF 3ft? m^3ft ~$\

FeTF 3TTf^ cm 3T?2FFT f^FTT FfreTT 11 

(77) TjaF^yff : 7TF 7-I^cki % TTFR ^t FtcTf

3FFT? ozjcrf^j^f |f f^' ^ft

F^cJei: 1000
^ 3ttF-^F^, 7J5FvtFFTen

77T2T ffer F?f cZfcjf^cT Ft^ t % cR^ 3F ^tm 3TTFte 

afcrf^R F% I F?7% FFTTI 7JF7 FFFTfrnft, FTFT 4)^11^, 
cm 7J5F fM cfF 3R2R7F cRYet f |

(ii) TTcRT f^JT
FTT^f ttcRT f^Y^t F9TT t 7JT Ftctt^T

FF FmtF FtcTT 11 f^tn^ FY FfrTf^F FFct f| F?TF>t YTFRTcTT ?t 
FFo Yo, ^Vcftc^H 3ft? Ft^tF 3TTf^ cf^t 3TFlf^R ?t?FFT W 

3TT YRRcft ^ I

(iii) (31c*^l) 3Tfct ^SFFVft
f^TW1^ ^ 1900 *t YT^cfF 7JFTF?tt cRt TpTTYcR? 

STlfcpSERTY f^FRl F?Ft YTYTFF FcRT?T t^YFt cRt FF %

3T2Tt?f cf^t f^?n ^ eFFcRT ^YR uTTcTT tl Ref

FF?FfM % 3TWRTF ^ ^YTFF 5RTtF %in FfTFI tl

(iv) FYT^Fft

FFT cKF t^4 FTett FFF?T f^rFFt FF Fan FFT^FT FT 
feTteR Feft?TF^ % #?ft FF v3HFVl FtFT 11 f^FFt 3T^TF 
tft ^ FF?^T F^Tf^R Ft ?ttFT Ftt t?FT 'FT ?TFkF F?F FFFt frTF 

feTFT FTTFT t, FT tcftf^^FF ^ YFFf^TF FR% Ft F? FfcTFFt

F?7FF
FFTTFRT?

19

FF vttftcT ?5F t t?3T 31T ?TFkF 11 FTTF^ 3TTFtF STFFT 6000 ^ 

11 FtRfFF % ftf^FF FTFt, ft?tWY ^fFeTFT Y^ ^ ^ullcHFT 

ftY^FF t F77FF ^FFtF ft>FT Fldl 11

(v) FKTf-ftFFfaft 7|RFFt
F?T TjaFFFtt t FFFFT Ft YF> FFg ^ ^?Tft F?^ Ft 3Tt? 

tFR FTRF 11 t F?^Y 3TeFT-3TcTF FtFlt Ft Fttt 11 3TF: $dF)l 
F?TF?fF YJtTFFFT ^t ft^T-f^TF FtFT 11 F?TFtF ?JFFFF> % ft^T 

Ftt 7t FFFFT Ft FkTT mRf^F Fttt t 3ft? F^tt 3TftFT FFFTFT? 

FFT F>tl FR FFFRT? ft?3lt F?ct 11 YTRTFF ?TFFvl 7JCTF?ft t 
cRcTT-ftFFfat 

tl ??T FF FFtF Ftf^TFF % 3TRFF t
FRF-ftFFht 3TfttFFT FT #F cTFTFtY
FFTFT FR YTFkR 
ft^F ?FF ?t ftTFT Fldl 11

(vi) 3TFcRlVftF TJWFVt (^lt)Ftc^
FF YtFTtt ?t FFT RF) -dldKW TJRFFt t, (f^TF -

10) ftTYTtr YTRltt t> RF t YFT '3FF 14 ^ ttdl 11 FF FjFFFFt 
FF|YT F?^ tFTcT fcWtt F^t FTct FFFFT f^FFt t tt t^t FR 
YTFxt tl 3TFFF^tF ?jaFF# Ft ?TFTFFT ?t Ftf^TFF % fti^TR 

YrF ?t t?FT FR YTFkR 113TRt Ft YFF:

(vii) wicIctRt T^FFVt
FF M'd^l't (f^TF-11) %

fcRYFt (FFR FYR t^4 3500 ^T 4000 A0 (y'K-^IF) FF FFtF ttFT 11 

^Y5 YlYRFftF) FlRlF> M^l^ltt ftRRt ?t dot 1^1 d ttFT? ^?F 
doi-ltF FT?t 11 FF ftRT MRitlf^l FRcRtt t! FldF^

tt tl F?rt WfFttYTMrT

RFFYT FF
% ^KHIFftF> tlftFT R?T#Ftt ft^Rt ?t dctRHd ttFT? ftf^PF
RFF? Ft yRictfkt FcRR F>?t 11 FF YTFTt eft tctf^FR
tRt ^FT?T FR YfFFt tl ^TF ^SFF^t RdFt % ?l?TIFftF> 

(ft?Ftt>t?^). ^tFluj t> Ftf^TFtF 3RFFF t M^Fd FtcTT3RFFF
tl

20



gctcfgFT

mn

- 10 : f^Rny tfpf cfJT (i) -^^c^cjk ^5J TfBRclj

(ii) amcftrefar ^r^rf

vfo «R^[ c^t
iWr ^tt ^ f^if^H wfi ^r^ht wf

31WRT cl^ ip f^TT 3Tf^Rf^RT 3R^ ^cTT^ cRTR ^ ^TTcft 11 
3T^Rf^TcT 3TT^ TcTT^g' ^ f^RTfH OTrW7! ^ WT ^TTcTT 11 ^ 
PlHfclRad xRDft H #ETR ^ t :

(1) cfTT 3TfiKuH

(2) GTf^Rf^lcT vbdc^ cRf 31N'1mijI

(3) clRcl cFTHT

(1) 3?f5t7v»H (Staining)

trfi $ arf^Rf^RT % fcRJ 
3r^RvR)f c^T grftJT f^TfT vJncfT t :

(i) ^iPn (Safranine) - m P^PPJ f^.
3nf^ cf^t trfi ip fciTT ffZftrf $ errf vjTTcft t

21

(Starch grains) irti %
(ii) 3tldYild (Iodine) —

fcRT 311 sRI M4)JI tol ^lldl ^ I ^

(iii) ^ fdPin^ctxT ^tfYr^r

3,dept 3nfc cpt t7!^ % tcRI M^etd 11
ic^ H? 3?te7RTd: ^ ^Tel cp|R|cpl3fi-

4tvJTT^ 3Tlf^ % 3t^R^Td A FtdT 11
(3T) 3Tf^B dT ^TdT (Staining) — Yfa ^ ^ ^

- % f^tT dRtcf srf^tt^p ^ fetcRId ept dTd ^
3 fcTCT dTTdl t 3fR ^r % dKT^ dd ite-^TI

f^TT dTTdT tl 2^! 4 ted A ^ ^P

(iv) epied

ddT

vpcicp

did ddd dR 'Sid

^ tn an ^rai t ^ ^PFt sfrsi-^n qpft f?raran fw
\JTt ^Tet ^ ■'Mf'M^ 'Jl'V 3>T ^16^ f*HT ^ ^'

(ii) sifttf^ra ^ (Washing) — gra Tntra ^
^ ^ im ^ w^rar ^ aft^ra ^ ^ ^rar

uror t. ^ arft^P fja l ^
^ Ii ^ ^ ato ^ ^ ^ ^ ^ ^

^^OTfjf^jiT^liOT^ifl ^skTer Jfl ^trar^i

3 Pcto#( arfm % ftp; Isrc ^ ti
ddt ddddl

dd

(2) ted
0 aftRftra 3kPR % airm tg ^ 

f^i Tffirrs
(ii) OTTm ^1 ^5 % pai ^FTI ?^T dlq i ar^rn

m arw? werdFe( ^ ^ dte dddR dd ddl^S 
^tdi teRlt % te ddd dd 3TTdtd1d dte dd^ dtt ddT^ d^d

A d?cfl 11
% te^ dd dl-^ ^ ^ ^

(iii) ddT^3

tet tl
22



(iv) OTf^Rf^TcT "v^a^ s^T ^ WRcTI ^ ^UPft 
^C’1I$'S ^ f^eRTfM ^T? 3TR'ilfLlr(TefT?T ^

^RfenT^S^f^TT^cTTtl^ ^ ^ ^5^ 3
&JN ?t UTTtft 11

(3) c^felcl cFTFTT

vJdJcfj?

^ ^ ^ ^ fel^c^x! ftiqchl f^Tn UTTcTT #,

^^ ^ WF1 ^ cf^T ^Tm 5TTcT ^n f |

(^) ^ 3TIT^T fcrtij

^r ^TI ^ cR^sfi ^ ^ ^ f^ fW ^TKTT

^ ^ ^ cR^ ^ 3H^r ^ ^ £ |

^3 ^T ^T ^ ^ ^r ,
^ W-^Vl PlHfolRsJcl gRT ^ cRTef f :

^ f^T ^TFff ^ (M^fR £f^r c^T, 3T%^ 
^ ^ 3^z^cT ^t) ^ cf*r| ^ ?fR ^n
^T%R I
^T ^ ^tjt ^ ^ ^R WTt^T 
f^T frRRf W^f^T 3^RT ^RTWT % ^cT ^ F^R 

^ ^ ^ f^Tc^l
TRI^F ^ JRT ^ 3TcRR RU RTT^ % TRTfF cr 

^ ^ % te % RFT^ Ft |
^ *^T Rtiwl F?t TTFRTcTT ^ FFT ^R f^R 3TcRSTT 

^ FT%F I

^6 mm

o

o

O

O

O ^r 3THRR c^r£ ^ FF^ 5FFRT ^ FR3 ^rj

rnf^! fT ^ 7t 3fe 3ftT RTTFS Ft^t ^ FT^T 

MgRd) 11
iW 4)^ cf£o g^JcfR 3TTCRTO 3T^r^ c^T ^ FR5 ^

RFTT FT%F
U ^RD/cJ -z 23

ct) (Wl TTFRTcTT Tt wra ^ ITTFT m Pl^iP^do FTFFFF

FRFT I
F#^t 3TR3 ^Ft c^R ’R R3FR F^t ^ ^

F^tFRI FR eRT I

O

^^Jef FFRTF) ^TF F>t ^Hlct ^ FT# F^F F>t ^FR-#^tO
f^FFFFFR cZTFf^FT FR c^FT Flt^R, FRJ FFRI

^ I
cR^ c^t FTrFFT 3Tte^ RFF F f^FFT^ t

FRJ # TFFT ^TRFTFT ^FFF
O

FTFR

FF MFK-1 FRFT Flf^1^ I

3Tf?tFi F% 3TTFFF FT FF^ % #Rft FFT FTt F% 3TTFFF ^ 

cj^£ % f^R FTf^fFT FTTF24 (high power) FI# FT#Ri*FF> 
#FT #t, FtFT #FT FF^ # W# eTTFR 3fR ^t#

# FTFTFcTT # FF^ # FFR mdR^TcT FRFT Flff^ I

O

ftFT FJWrVrt F>l MIF^RlFi OTfF^rfct
# #F FF^ ## #F^, toR,

(TR) R5IH

FFFto TJ^FF# # FfFTFcTT
3TTf^ ^ FHF # FTTF #FRJ F>t # FRRFTFjto RFT# 

gKRR)ch- FFFRT Ft 1000 ^JFT FTTFf^ct FRT ^ tot RT FTFnTT t I 
4tFruj, FRFT cRTT FjCT ^Fleft # FFJ# FRFT to 6#FFf#F 

to), F# 3TTFFF % to oil FF RFR F# # #Ft <# 3TTFTfto FTFFFT 
% 3TFFFTF % f#F FF T^aRF# RF) 3TR5T FR t I ^F5 F# 3TTFFF

MF>I<

FtoiT, *JR to, FFTF FFF FFT # 1#fto FTFFFT# # # 

fFT FR # FTFTFctT Ft #!FT RT FTFnTT t I

24



3T«IRT - 3

(ci>) ^R^ii
1870 % efWT ^ 200 ^ cT^ 3TT^T

PTitcT f^TT viTT TT^kTT ^ 3TcT: 3Tfcf TJCT % 3T«T^ 3

3T^r^ qt^TTfM cm 7TFFTT q^cTI V] | ^ft 7FRT ^$1lP|ch

cttf ^ tts zm Mm ^frnmr ^ Rrtc^ wra?n ^ 

^ ^ ^nmM ^ 3twt^t Mr mr Ml so oM
M M'lRlc^ iftfcJc^ Mh % 

ptMr 7m ^o 7^0 MmR ^ q? qq> M 5R^T

fMren 1% Mftm f^M qimrcqc^ 3ttM cjtc^ cf^m 

'slcii^HM j^m, Mn 1% 3tMi %ifMf q>r IMr an i 
m? Mm f\ nfM ^ MfM TjanMf % Mtm ^
f3TTl

X1bP7cp>

^|ct Tmra mqj M ^ mHcTT an % MM
^ Mnf nn mcmT qM 11 1923 3 fe sM (de broglie) ^
% MM ^r cznmm MM nmy ^fk Mr M ?mF Mr 
11 nam % 3nmm qq M xfto arhmmr (G. p. Thompson) ^ 
M^f^rn ^ Mrm qmoq (diffraction patterns) Trwnr, Rmr Mr

^ 1937 nn nMr ^twr Mrr nnr i 1927 ^r Mr
(Hans Busch) ^ Mr % 7mm SeW^M ^Tcn M

M M n? M ^ ^nmm nm t?t t Mr M ^ nrm qnnm M 
MM nn Mr t, qmg qmrnr qfMM M qm Mn mr

id Mcmai

dci i nr

25

(P^^luW! $cf<?glr1
TTmT 11 mq Mr M (Max Knoll) M 3tM Tnmm (Ernst 

Ruska) ^ M6ell ^nMn cM
nn ^qntn qM MMrn TjamMi M nM 3 Mn qnr MrMt 
snM amen 2 x i or‘ ^ MI ernmn M Tmn (Bruche) M 

qfMmm (Johannsen) ^ mh Mm nn TjammM
TMctch (Electrostatic) Mft qq mMi MtT I 1938/39 

^ 1944 nqr Mrmr, (Siemens) 4dKl qam d7ul cznqTTffM

$ e) qM qmrq qq l
gmvr mm qo 4° (A E G) MqVmidi ^ MrM 

TjamM M
Mam TmmnM M ^7 qm MM TjamM qr Mmr
n^ntn Mrr I mrmm (Scherzer) ^ 3rMn4 aidl M qm qm%
nmftn qq qMn Mam M tM qM M MM MM qq Mrm

Mm I 1930 3 MM qm srm^q (Manfred Von Ardenne) ^
MKnd iMfsfrq T^amqyft 3fm 

qMamr ^dqM ^mM mt Mr I mM Mmidi ^

qftamr Mm I M M

qnrm, Mmr

7Mrm Mr % mar-mar MM qq qM

q^d

fMqm T^amqqfi ^ qMm ^
MKdd

1944 ^ qqqM
qm Ml cMrn qM 3rM (Charles Oatley) f\ ^ mM aj,

MM mm qr| M qrM MM ^^Mfr q^ qmft qrt qM

q

mm I
A^nlfetcq MM qmM qmrnr $MRqd qMnq mm q^ 

Hiicd Mdlnandi M M6di mrqmMm rgaqqaTi 
nm i sMctt mqr A qm© mM ^ 3rM m? A qm ^Mqm 

TjanM qmrn man ^rMm M ^ MM mmfMm Mmm

(Osmium fixative) ddRI ^Rd Mm 1 ^
and Kraise) ^ mmq (Ruska) % TjamM q^ qmq ^

MM qqmt % MrMMi M mrerm qmrm I mM qql ^ 
MM amm qq 3nqM amm q>t Mm qmM % mfM snmM

qmrm

, Mm sfk qqmn
(Duerst, Miller 
mm
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$c)c^h

M I ^ TTcft ^FRTI W, 3fR ^ ^R
t\ vRRTt7! f^RI W I 3Rlfichl ^ 1937 ^

'R^RRT 3fk f^c^i ^hIri (Anderson and Fitz Simmons) ^ 

fRfT?} | 1944 3 RRR7T 3fR RR (Ruska & Von-Borries) ^RRT 

f^TRoftR f^RcTRR f^RTT RRI | RTR ^5 ^ 
Mr foRj R^, f^RRf 51771 ^3H 1^ RRRR^ cM cfj] RqR)R RR% 

^ (^) ^ Rl Rto 7W RF ^ 5TRT f^RT RRTI
1953 ^ qfe 3fft ceRf (Porter and Blum) ^ (Ultratome)

5R^cT f^RR Rid cfr RT^ WRT7TT ^ Rpft ^ cRr}vRRRT
Rft Rt

31 iRIcrk RdcJlaTR 7JR4^ft ^ f^RRT ^ ^TsR TRiij rj I
TTRcTT RT, 3fR RT RRR 3RReW RTRTR

(^) Plq^ui
^RRT RI 3TTf^R7R 1931 ^ ^3R I RRT sftRRtf^TR

TRT I $e)M rIRT RTT^R
f^^?T c^Rf RT wfrq tor rtrt 11
PratTT 3

7jaRR?ff 1939 ^ RTRTT

<jR % ^ CRC16K R'Jc) f | §e)cf-^ld 7T5RR?ft 
4 ^ftf^TT 3TRRTT ^ 3TRRH fmRT RT RRRTI

^e)4^M ^c^ld cM 7^ ^JRTR7 RTR R^t %R^
^ RIRf^R afctRM ddlr) f I

HRm RHRT

1960 % RRR ^ 5eld TjaRR^ RRRT Rin, 
f^RT^t 3RRfR aRIRI 2 x 105 ^RT sft I ^o efto ^
^( RRofR c^Tft RT BMdVl fchdl I

"MR Rrl

RM RT
BRRTR 3TRWT toTTl ^ 3lR 7RRR % r) ^cfRR % ^r 

^ RR RR I I SIR sltRR ^T 37f^R yfrlRi^ Flrl | I
OT^aRT 3o)4-£M ^8^f\ (to-12) ^TPT RR ^

RF^ 4^ RTRR RcTF % RWTRR % feTR RRTR ^ RRTT RTcTT 11 R^ 
RT TTfclf^R RTRT RR^ ^ feTR BTT RF FTRR ^R^TR ^R RTRT 

11 ^R^TR ^R % cRg ir ^ ^ FRTR RR Ft^ f,RRTT
27

^irftswr
^ %2TT3 fcTRR RfeTRT RFTRRTf^; r-RR RRF, f^^F^FT RR

^ sreffm tor ^mr 11 awftew ^szi
^T RT ^TFff 3 RTRT RTcTT 11 ^

(1) qftam f^TcRW (Probing System) ^ ^FSTf^ 7171

t?bft iMtf

^(T5TJ ang^"! ^>1 rrttw1! ('Ml 'J'IP| ^' __
7,^ cjtcfeit t?tl i|3P) ^ (30 feo tfe tTO) ^
aroTT <t?t ^r wktt 11 ^ d?tf3w ^ T>

tT^ ctdf ^ ^ ^ ^ ^ 3,W*R ^
qsd ^ ftftj i^q #fi ^ wri

RR

f I RR^ RR 
f 3ftR 3TTRTR 
f^RTT RTcTT ^ 1

$cicr^l4 RTcT 
$dcr^lRLUJ-

gssfR idcniA

RRRR<R

WcT

RJRT

: RR^aTR '5 el 4^1 R RjaRR^fifxTR - 12
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em) ^ ^
(cR^) ^ C^'JIdl 3i'-)<+> ^*1 ^7cl 'JRTf^Tcf fi f% QcT)ijc^

i prrr ^ cp fcrcRr ^ aTeTfi-cMcPT Tj;ddi4
^ 11

(2)3T

3TFR (Auger) $e)<+£M

fc^PT ^JT GTT^lRc^ % f^T P ^rpnp ^ # 
cTSTI ptRT f^rpPt c;^K| ^ IJef dcd) cpT HldlrH<P R)^e)qu|

f^T ^TTcTT 11 ^ RldRcl ^cf^H ^ ^cTT^fcf 

^ T^TPf ^ f^PT ^j fiRTTcf # I PP7R aTePT-SPTP PRJ^TP

f^F^f-f^F^T "'iHchdl cFt ^<F^| cfR^ ^ |

^d R^^id
1920 ^ ^ 511 Pi 4)") ^RT ^TF 5TFT f^TT FFT, % ^F) ^ 

§ ei ^ M (^ft q^FFg % CHf^TT^T 3FT #) Pfafa 4 5FFm F^T ^ 
cRF ^FTFR FR^ 11 ^ F^F ^ # I ^ vJFF’tMcpTFT
?RF FFPFT 100,000 FF1 cFF fP^ # I 3fFl FF ^07 
% F-id % eRT cT^F <4UI RrT rRF FF RTFFR ^FF RFFFT ^ FRc)

FFI,

F^FFFT, Rc^yd FF F^FF^tF FTF (Rf^F«jq6K 
#F) ^ FR^ f I

FRFfteFF Fc^FFTF F^ fr^FP FFFTT 0.1 r^m
(FT^F^tFR) FT nm (^Mff) FF) FPft 11 

^ FFFFT % FftF % PF ^ '^FgFl FF FFtF %FT FTTFT t, RfTF^I 

FFF ^4 0.0037 

TJFFFFft 4 FFFF Pfqld FtFF t FFT Plq^d F^FF^F #Ff FF 

3TFtF RTF! RTF! t, f^FFF FRT 4) FFTF 4 F^FRT FR4> IT^PF f4 

FF mPiR^F Mim FR4 # I FF^ f4 500,000 FT 3fR 3TpFF AFFt^F 

FfcRRT 4 47FT RT FFkF tl ^F TJFFFFft F^ f44FF FTFFT 0.2 

FF> ITFft #1

$P)P£M TJSFFFftMRFF

4#4FF (100 ^To 4to FR) tt4t tP ^Fnm

29

(bHcfitWr $c)c^H

fgFftFP) $etF^lF FRJFF^ FF FFfl k^C FFTtF 4> FFT°T 

3FFft FFFRTFTF> Ff^T 4 F^t 4 PFf4 qPl<4lFF) ^F^FTt F^ 

3FFft 3TR CMIF>f4cl FRrft ^ I ^FT 4R 4 3Tlt Fie) FT^t ^elF^IFl 
Ft FRJFF) FF7F FR e)dl tl F^F FFTcFF) Fte^R (10-12.5 Phdl 
F)eF) 3TF.FF FTFt 4 4 ^P£TP FfcFTTF FlFR F^F^FF^t 

(Scientillation) Ft 3TtF Rlt 11 RF F^F^TF F]5RuTF<i1 (Scientillation) 

4 FFRTt t, t FFFFflF FRT (Photon) FFFF FRt 11 Rt MF>I9 

Fct (Light Tube) 4 44 FFFFT ^UIF> FF) Rl4 tl R?T FF 

ftF^F ^ctF^TF (Photo Electron) Pp4 t, f4 ftFRF §4f4h

Rl4 11 |FT FF? d*^dl 3fR w4Pl;F FFT-^FTt % 3FJFR FF4 11 

Pb'RI FfefFF % ?4f4f ^R Ft 4tFFT Ft Fl^^d 

t) Fft41 MM) ^4Fsth FFF ftR RTt t, Rt wfclPpq FFlt 4

F6IMF) 44 11
FPFtSRT ?4f4f TJFFFFt 4 4 ftPFF 5TFFF Ft 44?

ftRR pfeTFF Fit Rltt t- FF> d*^t Ft FFttF 4ff4 4 feR 3fR

^ft4 vFt4 wifi f44 Ft 4fNr4 4 fcR l f^4 4 frf tttffr Ft
RTF
11 ?F 43134 Ft FRsFT 100 4 2000 FF) 44 t, Rt 3TeFT-3TcTF 

fttFF 5FTFT (Resolving Power) FFFT FRtt 11 3r4 wifiRi4 

(Photographs) Ft FFF FRt 4 feR FFFtSRT RTF Ft 44 Ft FRT 

FR 44 t, 34f ?Ft4 fcR F4aRT RF (Probe) Ft FF) FRFT FF 

TlPlF) FTFF 4 fcR 1f4f FR 44 11 TfP FF? dodPtd Fl44lFFi 

?4f4f4 Ft FiFFTT F? Rltt 11 4734 4 fcR 44 FRttSRT ^Fcr4 

FF vTTFFT FR4 11 ftlFT FF? 4 FttFRT FF 34f d^t 4 FeT FF 

Ft0! FFcTFT F?FT t, Ft4FF) Ft ^FTFT 3ftF 4? Mphdl (Contrast) 

4 FFR RT4t 11 FTFJFF) Ft 'Fjt 4 FR FFF> F73T RTFT t, FTf4
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^ (Contrast) cf)) g^RTT ^TT 3fk 3T^I T^Tpft ^ ^chcfl % 

•<•1^^ cTefV Hg-ct^ TtcfjT ^TT I

(^t) ^cicilcbH ^ v3Rlct> cf^t nlTb^icH^ ^nft

(i) Hmftcfj f^rftcfiTUT

2.5 Mlcl^ld ifc'SSI^'S sfR cppfrn^fjt f^iTT^ 

(Glutarafdehyde or Karnovasky's Fixative)

yfar
0.1 ^k4>c 3TfcRfecp (Phosphate Buffer) ^ 15 RlhC

efR ^Ret-^cT cfR ?ffcf # I 4° Tfo

11
(i^Rjch)(ii) qrq

1 qfcRTcT 0s04 (3fRTf^RTq ^TcRTT^S) ^ 4° ^to q7 ^1 

% feR I
tf^TT

^ cftq qR 15-15 f^FR % f^ffr 4° T(oo.i qqR
cl IM ^R f I

(ii) Pt^c^chXul
f^RT f^RTff) A qfrRt^Tcff 24T, vJ'tTl qff W^’lff ffR%

3#7IT f^RFff ^ ^ ^ 3TFFT t, fcRfa ^nd rR uR
RfMq STRff^qq ^TcRTT^ ^OsO,) ^ f^TT W ^ I

3TR#RR ^^IcRII^xS (0s04) vJd qRFfft R^RT ffRT f^RJT d<Fc1l 
i? Fft Pl^cflch^oi cf?) Mffhqi ^ f 3fR tRft’JJcT ^TffR

qf) <5116^ TRcRT cf)t feq] ^ 11

^ M^el RRFRtPTcF f^R ffff Pl4cftffWul

qR fcRTf FffcTT ^ I f^pjteftffRR qff vJR^Tq Tf dd ^ Hid! 
cfft FtcTT ^ I Stf^RffRTcT: IRTt7! dl^J dl^) dlc^ f^Rtc^WR^

F^ftcT ef^TT ^Ricl-i (Ethanol, Acetone) 11 qR^ % qRf^Fff ^RRR°ft

31

s&\ qft % feR t'Rietd qr ^ crj Rd^d (so
qfrRTcT 3fR ddf dTdl) dff f^Rff dldl 11 P)^c^l<t>^ul ^

6|c?lc) ^ ck^ cRf tfR-tfR- Rfv^eT dR^ ^ I TPft dTRtFTFRcTt 
4° do did d? ffRcf 11

15 Rfdd 
15 RPR 

15 ftdd 

15 RPTd 
15 RPR 

15 Rdd 
15 Rtdd x 2

30 qfcRTcT 
50 M Rid cl ^R-icl*i 
70 qfrRTcT klRlolff 
80 qfcRTd dRTdtd 

90 qfrRTd ^Riclh 
95 qfcRid qRrdtd

ioo wRidci fRt^ft

(iii) ^31*iI

Ri^<??l4Rul % Medici d1^ Rpd cfld M0K ^ IdI

t -dfTdl

(31) dT^ ddTRf TJTdTdT I 
fhlRcid? 9R TJTdTdT I
dffN R^ dd TJ^Tdl I(d

(w) dT^ ddRT TJRTdT
ddRT TRet RR t, qd^ d1^ d^t 

R<£k1 dR ^eft ^ I dTd ^ ^'xi-cHN ddRT 
cFR diet cznqd7 del ^ dddd dF d^ d>t dMdl 

dR Reft ^ I

dF

sh I Rich R^ dd TJTdTdT(^)
RTcT: M^dd F^R 

dTeTI ddR TRd dd 3TOT dRdd t I d^ dTt
RRcff dR^ d>\ dd

^Rldld (RRcftddRd) dFdd) R( Rchld dR TjR 

RrRd dFdd, cRd dddd FR-3iid>MI§^ dl RrR
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$c)<?g7r1 TjpHciUjf

13 ^cl ^ cj'nSI f^ldl ^ I ^T? ^cJN ^ ^1 FtcTI 
I Pl^c?)c^Kc^ cTT? Rl4>d

uTTclT #, 3ffY riTd 0l4^ ^T^-3fTWT^5 cf7
cfj^T c^t v3^T f4^ (smRi^ RR;), d6l ^T? 

^ WR cf)T tpictT c^ff cRef cT^TT 3TcR«TT
^ ^TT t, ^R 3fcR2IT-^flTTT Ft

OTcRTIFF eJTFf Ri^d dlctt 11 F^ f^ffcT

A H^-11 vriidl ^ I F? 01 Ri^ 0^dldl

tl
^(cjjRlcf} H^cHi Ft^ diet HI^IH 0T 0lRt0

0i4*i — (C0?) 11 oo (psi; fr ^
0|R|0 (4^ 31.5° ^o
^RTF 13 (Feron 13) - 560 PSI FR FF 0lRl0

28.8° Tto
F^t Ft FF FRFF ^ ^tR FT«TF 4 T^ldl'dRd 
FFR fF FF FRFptt Rdt FTF, FJFT FF 4 

^dT F^t ^T%, FFtf4) FRRt F^JFT 14-^d Ft dldl 
tl % FTF F^t Ft Fltd dltFT ^ 3lf4F
^FRr-FFR ^ FFFT FlftF I Ffft Ft fjd R FFT 

FTdTFFF t R^FFT FlftF I 3PF t F RfReT

(Tf) FFTF fcR^ ^ ^JFTFT
fuRT F^jt Ft FRTTFftF WT R f^R Ftt f4)dl FT 

TTFFT cRTT F? F^FT Ft f^R F Ft dtr, FRt FFR 
FT ^FTFI vjiidl 11 Fd MRhFI t> 3pTPtd Ft 

FF MdVl FtcTT 11 du4 Pldld FST t dt ^F d^4 
£R FRT FR RFT FTcTT 11 TRT Mfftdl Ft

33

&>h4)$tw ZdcfgJ-l

100 to t FR»T FR% 70° to 3fR 60'' to FF t 
RTt 11 F?T f^Tft t FtftlFF Ft FFR 
tt FF TJJFTt 11

(iv) F^t Ft ftFFFFT F FfcRFftF

F7 72

FRFT
TJTFTt % FTF F*jt Ft F^tt-dett FftRTTftF FRt tl

FTeTFT t^F FT ftFFFt FTt tq Ftf^jF Ft F'd^ttPiFH qtqt qq
t RlM0l tt t I d^4 Ft fdMFdct FRF RlHfelRsId FTctFFiFFT

FF Rlld RFFT FlftF —
tRT (Conductive Paint) Ft tFTeTFR eTFTFT FlftF, 

ftRRf FF FRttSRT RTF FRt FTet FFF F? F RTF I RF* tRT FF 

FFtF Ft, tt ftqFFt FTct ^ Ft 
FFRFTF ftqFFF Ft I tRT FFTR RT tt, ^ F7^ 
tT F^F RF5T ft^cT FTeR FFR Rt I Fttt FF dtt tr FTcTF>
Ft FRF7TT t Ft Rjt ttt-ttt qtqt FF eTFT ftq Fit 11 *tt 

Rjtt t> ftTF FtFt tl FFRT Rjt FT %RF Fttt cRF> t RfFFqt 
Fit tq t RtFFTFF 3TRtF FT ftttt TJSFFtt Ft WTFFT t 
tRt tlRjtFt^TdR^RFttftT ftmt t^t FTdT ftRF 

d^^eldd RF t FT^d tt 7T^ I

(v) ctF eTFTFR FldFdl Ft
TtftFT d^t FRFTtF ftd^d FTeTFT ttt 11 RF Rdf FRT 

FRt ^tF^Td ^R t tTFT RTdT t, dt t ftdgd GTltftd tt RTt 11 

FF ^ftd RTtF FFRT Fftlt^j qf) f^T FR ttt 11 Fft d^jt % 

dRR FT^-FTeTFT 

Field'd I FF d 141 11
FT^ Ft Ft FFTt t ^ 3ftR tt FF RTt 11 ^tdT tftFT 

Rjt Ft FtftFT FeT (df^T) ftddT tl Rjt Ft FdF Ft RfFPdd 
FTc^ fttfFFT Fc^FFTdt Ft FR5FT FF RTct t, ftfddt qftftR

Field

d FR, 3fR FR^ FtvRFd

FFTdT

FF| tt FTTF dt dRTFt
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3Tf^ feR 3fR TTC «PRTT 11 q?f ^ ^ 3Tf?FFcR

5RJcJvr Flcft t— TTtFT, 'FtFT-^f^'MH, F^f^FT 3TTf^ I
Fcf ^5JcT: R)Rl4l c;^K| rjcsi^ ^TTcft ^ :

dl'Il'M qi«H'lr<1v4'1(i)
■^RR qqKl c^FT (Sputter/Coating)

e^cT Fift Piqld ffiftr

f^ftcf ^ cJT^T % FiF ^ vJoaf^TcT Ffcft 11 

% qiwnlcxi^F % fcF? 3ff?FP ciimhm ^ 

^iq^qc|)<rll 61^1 dlM qqKI FTFT
f^RTT vjiidl ^ I

(ii)
(i)

^ FFTFT elm % feR, ^3TT FtR-FTR t^Hrl 
^ ^ eFTT ^ # I U
efta |3H cFT FcTeTT cTR qT^Ttf^TcT Ft RRTT 11
^ar ^r

mg % fr! stt?

Rjg yRT qqKI
% mg mt mt ^ i chf mg % 

mg % m^rtcmjfa ^ vjm^t Hdett Ft gncl gv
mj^ ^ 3fR Ftm fff Ft RFtt 11 

FF M^qi ^ fch'jil-f^Rtt TmR f srf^m mctf^icf 
cfRTt % Ft ^ll’t Fl Fm mTFT elm Ft

FR
FRmr

mi mV i
FF Ftm ^ I F^cftt gelil ctm mr mt7!
^rf^rm fV^i Rim 1? i
T5RDT cVrt

m? mRt FFTrm Ft wg<w Ft^ qiefl elm
f^Vt tt, rt FgV m mrR ctm FRcft ^ 1 mjV 

mi tIF FFT Ft mFTRRVr cf5t f^TTT V #m It, 3fR 

Ft ^ftm *T^t FVft 3TtF mTH elm FtcTT ^ I 3TcT;

FcTT, 3Tm

00
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fb+l4)ZW!

^tf 1^f?t Fto mm 

mmfed ?tm 11 
FrtF cftt ?rf ft4 mm melt, ?ft?f mm? mett

ktc f? FgV mt mm 11 Ft mg
Ft?ft i?, mmVf 'TgV ^ ffr ^ (mg FFIFFR
Flm) I FF Fa? Ft PlqHcld (evacuated) F? ^
f^RT^r VVif 3fR %2ttF mV ti 3#m %? (W- 
FfV?) Ft Fa? V wqif^cl F? W t, VfRRt Fa? 

fWfVrt (evacuated) Ft Fim ^ I mm mFTFtF 

FeFF ctRTtF F? Mdlf^d 
Flet rntFct gtr cfRT FrVt V?T ^ FgFt Ft CMimttFF

m? W 11 mt

VtFelV

3tim %VtF cftt 
3tt7 ftV V, ^ftR mmt FFmt ^ ftf VtV ^ 

q ^ d 1 gFt Ft RkiRtici m?V It 1 3rVFt m? V?? ct> 
FgFt mfRiV ^ frf mg FFrrg 3tfV 
mmr V m FtV t, sfR mm? V Fmr V ff 

mjV V f^F? FtVt f? cfrtV It, f^R?% frf

FF FTFR? Frfett Fct FgV F7 e?F Flctt ^ I 35
(WVtcR) cftt Fmtt W m mV) fV fVen f)
elm V> feR Fgm? ffV ^ I
Vm fV ntci^ PinfeiRstd mcft f? fW? Fmtt ^

nm

mm fV mm 
O VVte 3fR %mtt5 V? V)f fV gft 

O FJRR FF FFR7
FVF? FFt V) Vt Vt 20 (Blazers S C D 0 20)

Ft???, VrVf F? W FF FFtF FRrt gF 35 nm 
(VfWcR) Ft) FtV) FV V? elHd % feR PlHfdRFct FfW^rfctm 

3TTFTFF t :

o
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21.5 f^o

0.05 f^c?l (m bar)

3TFfa

30 ftrf\o
1 ffe

£TRT

^sfps ^ cj?)

^y''l cfn TFRI 
•T1^ 'CR mcj cfj] e)m ?t vrll^ % flK ^ '^fTEf %

feT^ r^TR Ft vFRTT f I

3Tfto>^4> ct^lW cpT^TT

2.5 wfd^ld (1000 f^ctto cHl^t fcH^1)

2.5 afrRTcT 1000 f^Tetto ipIT^ feT^, 2.5

Mfrigid le^6l$F 100 fHeTlo dldl, 400 f^ietto

^Tcl cfSI 0.2 i|)k4>d eR^ Pldl4W ^ITft ^t

^TTcft 11
MR^>d f^TTRP (^fcj^ TTcj 3F2T 1fT3) 1000

ftcfto
^R^d ctddldK-cbl R^Rt^F cHI-t fcH1^, 0.2 ^To qTR%F

500 Rfefto cT^TT 1000 Rfetto

(31)

(^)

^l'+>l41e;66l$'S cf5t 40 TTF1 ^TT^T cf^t RTcTRTT I 60°

Tto cTR FT ^eTTet t 3fk cTF TRF Relict TF^ t cFF 

FTTF^ft d Ft -dR I ddR % dlMdH FT c2TF ^TTt f I F/TdT 

\3TTFF 3llddH 960 Rfetto d4> FTTT[Fd 'Fed

I dFI F>T% 40 Rfetto FF 25 Mfcl^ld Jc^^’<lfevS6l5F 

RldFd Rldlet f 3ftT 4U Tto FT TTFRcT F^Tct f I

2 Wfcmd 3i1d#RIF ^T3TTFTTTFF (duFKU| ^ feTF 4° ~$o 

FT TF)d F>dct ^)
FTT 3lRlF>^4) cf>t 1 FTF (^^d) ^f^FF ^ RldVul F^T^ %

(TT)

feR
37

&h4)?!W

1 FTF OsO, F^t 50 Rlefto % Rr ^ ?JFF Tfd ^ dtTT^ 

f I ^cd't ^ feR TTF FT T'Rct f I F'^FFTF FTT^ % feR 

TF F^t 3Tdjt FTF cpF Ft FTett FTdcd F^t ^ 
f I 1 FfcTTTd OsO^ F^t FFtF eflef f I F^t cHl't % feFJ 

FTTFT 3llddd FF 0.2 Fd FFT^F FF)T F] FFF^tf^FTF^ 

3ftT 2 Ff^Tcf Os04 (3fH#TFF ^FT3FFTFF^) Rdldl FFFT

t I
0.2 Fdo FF7%cT FF7T (iRFTT^T

FF Tr4t fT^TTTF)t % feTF dHdVtt FYdT FT Rl'd4^
^Rtff

d^t I PiM Ft '3T 3ftr 'F PldFdl F>t PTcFFT? 0.2 FF° 

FFT%F FF77 ^dlct f PfRTFF FFo 7.2 ^dl ^ I 

PtcFFd — '3T Ft) <1dP % feTF 560 Petto FtF^ ?JFF dd 

$ 17.47 FTF TrtfeFF FTF-^F^dd 

dldl ^ I

PdFd — 'F F^t FdP % feR 1440 Petto TJFF dd 

51.3 FTF Tftf^FF FFd%F FTF^TT Pdlct fl 3TF PdFd 

'3T 3ftT PdFd 'F Ft PeTTFTT 2000 Petto 0.2 FF FFd%F 

FFT FdTet ^ I ^TT PcdFF FF FU'SKUI eF% TTFF % feR 

FTT TTFp f I M^Fd FP FTet PdFd 0.1 FF FFTpF FFTT 

F^t ctFR Fdp % feTF TTFTF 3HFdd % 0.2 Fd FFTpF 

FFT 3ftT ^]FF dd PdIFI dldl ^ I 

0.2 FF c^FttHsetc FFTT

FF FT FFTT % R^TTtFtt % feR FF^FF FFT TTTFFF 

FFFtF % feR P «1§d 3TF5T f^TTTFT FTdT dldl ^ I FTTFt 

FdP lei's1 P*d PdFdt (3? Fd F) F^t ^) F^ FTFT

PdP t —

feTF PcdFd)

3FFF FlP diet f, FF% Id^

dtdl

(P
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$ clef£1-1

= 0.4 ^b^if^s^i^vsfeTeRT^i

85.6 TTFT RfeT Ml^l

[Na?(CH3)?ASO?3H?0]

0.4 i^To (^l^'gWel'lR^ 3Fc8)

33.2 Rfe^o (PlfcRTcf)

61 ^ '$14cfl R 4> 3PPT 5TfcT cftcT?

A
0.2 ^[Po cbc^Rielfi Mikl cfR^ lei1^ 416 Rlcflo M|41 ^ 

500 Rrefto RlePPI 3T sfR 84 Rfofto fcTePR ^ Riel id # | 

^ 5PPR R^TRl R PfRP RT5d RTeTl f^eRH 0.1 pRo d»Pl(^<dc 

sRR cfR 0.2 pRo %cfdf^cdcT RRP R WPR 3TFPPT RP 
PfeT RreTTPP <Hld f I

(^r) Rl5lH YTRof T\ ^^41^ 5eic^lH ^

Ml^Rl4) 3PTf^fcT

fclePPf if

RpRrt&pp ^cPf^Ri cj>t wracfi Pf R ^jaPcK

416^ STPpfrRT! cpf 3fWiR f^PJT RR TPPcTT RtR — RdRl^l,

?TTPR4dRl<PI % ^ItiRr) ir7!,

% fefR RF 3TCERT 86cR^ul RPf t $^cr1 WPIcTT

RR RTRIPTR) Rl^dt|ul ^ I

1oC0HZP(oB-U 39

zr&m

HKMcl

(cp) mR^^J

fjfeH ffefRCTTcPf FTo ^o ^vPPI ^ 1931 R RFeff 
RTP'fcf ^wr^il «FTrm i vpr wm rf frct an Rr rf

ITR Rppf RcfTR ^RlcRT % 3RZPH R FRTI? ^aPF^ff
R)t 3fT<pRf STFcn R0|R|4) ^ F^TR '^FT 3fRpp aft |
RRRcT ^aFF^ft cpi 
RFTI 1945 ft ^jaPFlft % PTM 3fftn1 5pftn TFR, f^Rpft 
fcfcpRT efft Xpp
Rcj uftcf^cZf (<11 $ eft m I 'JR) % Sfazppf ft Rip •TRT 3PRIR V^FI I 
^a^TF^ft % fftchm Fft cpFpft Fft ^o ftto fcpPTF (E. B. Wilon) ft 

3Rpft RTcPP "F ftfef FF ftFePPPF R^F ftRfeftt" (The Cell in 

development and heridity) ft TPPfcTF fftpTT I

(T3) RtpWt fftcRUT

fftF^TF ^aPF^ft (RfPf - 13) ft g^fef: TfanFftfa 
WF, fftcfteT TTTTF 3fR RpTTPF WT Rift iTlft 11 RfF^cl fftcRR 

FFp| RrRpF Rlftl ft fftF^cI 
TfRf-TfRf FF Fft ft)l RfF^d ^FFftF eRf F^Tf FFTT
FRTT RFTR FPft f I FTt ^RpP FFTTT 3ftft Ft FPft, 20 ftift fto 

RT FFT Rpm RffcTT ft I WR ft RfRpF Rp^3ft 
3ftT ipF Ftft Fft rRPFI FPJ TpfttF^P FFRT TRnfcPT Fteft ft I

cpTT°T Rgd Iftw-F

Fftf^FPT

RfTRcf

, tft- FFTft ^

ft RIcF ft? ^[efftRx el
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($cW£H TR, •<i^HH c^RT), Pl^l^I
ef c^RT) 3fR Mfclf^W f^RRRI (mIcI41(^1

wraite ?zputc^sr) % ^w^v^\ wr 11
PlcMq'l qq f4q^ul PlMlclRsJd ^ —

(3T) q41k1 Pl4)!i|
ZT? Pl<+>ld ^cf^pf ^ d^Tf ZTZRR ^ f^TeRRR eJ'Idl 11

$e1c^lH qq $el^dl <RT <Hld t TRpR $<^^m

qief cf^t Jlddl Pldfdd cf)R^ 3fR ddlleld cpZcTT t I

^el^ld TF1 '5^57 'diM 
cRTT q%g ^ f^TeRR ^ lM\ 11 ^ zta ZTI 'V 3TRRR
cRT ciJ R-d d qq dTR 6^1 ^1 f4d^d ^KT
qqrf^d dRcf #, cR cR^ #R doilRnd cPPTT qR»7
cRRcfT ^ I dodPdd ^"eR^td, cR^ % dR didci dRF RRR 
Ft t, Rt ZZRR ^ ^ d^t 3TtR RT^ 11 RdtF cT^TT fcdtF 47 

q?Zf ^jrR f4qqd ?7RT (40-120 Rheil died) 4^ Ft4 ^ F^RTdt
efcRf q44fRt 47 RTTR

§c44£ld $c4q^H Rd Rt Pi45el dTR d*^4 dR 47d*t’1Jd ?PTI t I
etRT d4 dTPRjtd ^ft (dTpfTRl McflfPl d4 <4lddl cRt

ETdldTR in ddlRTR cqcff^Td d4 Rlctt I I fed 4) RfRR d4 cZjqRRd 

d7R47 dF 3fTR 3TpR7 PFd Rd d4 RT RTdTtft # | fed (Aperture) 
cfTt ddl dTR ^4 zt 3TPR7 FP^fe RRTdd FdRT PldTet Rl4 ^ 3flR 

dcftffe d4 cttddl 3fpR7 Ft Rlctl 11

McflAI

RTddd

(d) qp|p|i«i Pi chid

FR7 PtdTTd 4 dFT 47 dPiPPd
d4 qiRWf zt ^t dFT d>R 4dl 4 Tdt dsitfed Pfe (Projector Lens) 47

vJFTR PtPpd dTdl 4FdTRT ^d: ddldl PTT 
Rid^d dTRT d4 Mdlfed d7R47 dy4 47 qpfPPd d4 4)-4tiJd (Focus)

41

V/V'/R

-------- dtHl»7 CpT (Fl<5^Cl

wfcr (firs ’rr)

c^RT (FJcjyn rRl)

3fR3

■—■■ yfitFlct Fid

firatdifta

ufir^lfFt crtI

fed - 13 : Mkdel $<44^1 d Z^^PdVft

47r4 4 I d4)Hul pR7 3tRtd Mfef4*d d4 q4 RR RRyd dTRefl 41
PtPpd dTRT 4 Pqyel
RplPn 47 3TTd7R 4 3TTq4d 4t pRd-pRd FtcTT 4l

(Rf) MplP*q RdTRRfR^T Pi chid

FRf efe 47 F^dRpft d4 dpf dRcicid FdTRT, f4 d4 ^ddl 
RTRdef $el4sPd ^^dFRtt FdTRT Pi el 41 4 dF 34Prd dfepRd dTT 
RdRTR FtdT 41 RTRdcf fpt ^?ZJ MchRl 4 RFTFeTPd

rtrP 41 $ri4> PtR dPr4tfPi q^ rti qzfrq 41ZJddT
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^ ^ vFR $<t^l-i cTcpTfc! f, eft ^ 

<^ul vJrfff^TeT cfv^ f ^ft TRefeTT ^Ff STRlft ^cflTT ^ ^TT^ 11

3TeT: 3Tf^Ff MRlRl^ ^ W7 ^ (WI<LJlRj^u|) tffteYnif’W

Rbc^H ^R 3Tt%eT cfR feRU ^lldl ^ I ^Tf f^ed ^R M^Rl % wfet 

■^^RtteT ^Clio'S ^Tct ^teft t I RTeTd f^TetR 

o}<+£M -I’-cJeid vie^Hf^ld cfRet f I

4)ul'l cfc ^cTRT

^dVdlRhc^ c|)MM iR qf^fcRj R]d <N*ilel f I d^6 yfelRj*^ 

^ Rf^lel'^d efft HI5sF>Vjl^ f I ^c^td dl$tF>Vdl^

cfj] 3TRRR cfRtt) Re^ dtt 3FPvff^ '-FRddl ^ ^ 'dPTdd^t flFef

uTTeft tl

C7!) *^d fiTd^TTcf
MRMd ^SdRtt (f^Td - 13) d^t WTdcTT ^ f^Rtt

^ d^ d^t dfRjfctdj RR dd>' RTd dtt 'dTctt ^1 RTd^t f^tdd 

ardeTT 10A° 1A° dR ^t Rddtt tl d^ dd qftaRT

RTdRd $ddsfld ^addltt % Rdtd ddRT f^RTT dTTefT 11 Md^Rfld 

Rtd ^ ?RTd MR $e!d£ld dd MdlJl dRcf f I dd ^d RRTdd

cfR R Rtt^JeF dteTT *?, dft f^M ^d ^^dd^d RddTd % dt^ ^ I

efR ddf dteTT ^ I Htd MR R^t dR^ MR Rd $e1d^M ^dT died RTed 

t dd dR^ MaVf^fR #R (Projector Lens) MR 

MfelcDfkt M^ MR R<sJLj ^efl ^ f^t dd dddtt 3dRdt ^ Rdlct

#1
dfcPTId ^Rtd^td 3T^eTRd Mdd?ftd RftR dt^ #, f^Tdd^t 

eRd Plfidd dtett ^ I ^t' dPctt (De Broglie) ^ Pt^lfelRstd 

ddRT RTRdTRI —
43

$c)^HRTRW

h
A.

mV

ddd eft dRd (Wave length of particles) 

f^iddld) (Planck's Constant) 

ddd (dctd^Td) dd d^ddld (Mass of Particle) 

(ddd dd) (Velocity of the particles) 

df^ Mdtd MR Mddd dlft?! (V) dded t ft ddd d?l 

RRd A. RR Rift 11

A

fT

m

V

Wd did eft Rift MR

12.3A0

V

ft Rft ^Jeft dft RR dR ddd (fftdftd $d) dft 

ftft dd Wd fftdl R1 Rfl^T tl dd fftdftR MRMR eTRT 

ddfttadd $ftdftd RjS4-! < ft ftft ft fftfd ft M^dei dftd t i

(R) CMctdWd Fd ftd RR^ eftf Mfftdlcdth ftd!'" I

Rdd

eRd

TR^lftdSRdT
r#d fftdftdR ft fed! ftfftdl d1^ ddMdft RRR

: .ftftdRd (fftd - • RRTdfftdl Mdlft (deft) fftft fftjflddRdl 

dTdft t, ft ddR I did! 11 fftftdT ddRT dftfftdd dft 

dTdFdfftm ^ ft dfti ft I ?R Mfftdl ft dfrfftdd dft Rdd: ^ 

dft ftft ft did: Rdft RdRIM, 3TTRdd Rd dftfftdd ft ftfftdl 

RTRlftftdl Metis) -^yfftld Rd Rift ft I
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f^Rft ^T f^rftc^TJT ^ ^ tor ^TlcIT

t chlf^RTT 3fR ^?r^ ^ ^ ^TT

^ afr?T-^n qRcj^fa i ^f?iRcki ^ ^Ri^i ^3TcR5TT
W^ 3fk ^TRT^ cjit % TFra FT^ FTel mR^c^ Tf ^Idl 11

FcT^PT ^T

% cfT^ ^ feF? ^1 eRR ^dl 11

OTtR ^r cTTq RT^ cJTc^

^ Fddd Ft^ dlc^
mHT^clq!

WT ^
R^^xTlfeFFTF^ (Glutaraldehyde) (CaHH0?), 4?T^mffc^FTF^ 

(Paraformaldehyde) (CH .,0), ^0)feiH (Acrolein) (C3H;.0) d2TT cfjpffFRd^ 

R^RFF — (RT^TTf^FFTsrS + ^TTWTtf^FTF^) d^F 3fRTRrdd 

c^FMRRTTF^ (Osmium tetraxoide) (0s04) # I
TejTRrf^FTFF 3fR ^TRddtf^FFTF^ FIHlRddf: RdfRFh 

FT^ FTc^ RARRdRF 11 FTF F" FdxmM^Fd
^fRrRrdd ff ffR FtdT 11 RRm 5FFR

R^RVfftfi F))Rif>i cF RRih TRTTdRrF) Foml ^ Rfrdr fr^

Rp Tjut Rre ^Rd(d FRd #1 R^RtFFFF^, ^IoFFT^F.

SRdRnrd ^T3TTFdTTFd (OsOJ 3fR FF^RrR R^R^d (KMnOJ ^ 

3TcTTFT ^ STR WRtRff FFT^ t dft fARif^i % dcch'l F^l RT 

FR f^R FR^ F^ ^ FT 3TtRlcF STOT RFcT #1 RdF df W t 

F^IRldd cFRT, ^RlFH eFRT, c^F FlRlF> 3fR FF^cnRcF^ 

VRTF (PTA) I
RiMR-iRad dnT0^ - i RtRpr R^^If^kf^ /

fS! F>)RlF>l % ydF>'l RTF STRlffhdl F^l M^d R’dl JlFI t :

45

^/VW ifdcfgpj ^T^ff

^ RfcR 9>T^ dFI^

\

r

r

jimPiaH ipsftiRTTy*

l I

rfrar

Htn ^ aftrsTTr

r i
i

iiRiel-i tun jir-fla W)
PtFcft‘?>XUI

jft wit*wtwncAi ■=(^1

TTS^ <n ■V'MHI

60’C ^

1 rtratAi*! -
ni41<i ^JnyftfWT'H (*TC)

, FiRF) dd^FToT FF 
TyRrdtF FFRT R|v^c4Tfj'<uI , FrFRT, §H|cH[) ^Rh A ,I1'S”-|T, srfcf 

fkRt rtR- ff Rtf ffnt hf^R

Rrt- 14:
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$ o) i' i

- 1 :

•Trf^4Tli<

3T^el

(^f<Kict7

^TTcft-
(fclRl'S)

T7jTWV

felRl'S

1. ^fosei^'S

2. ^kiRi-mh 

^TcRTT^S

OsO
4

s.

KMnO

++

+* ++* ++

+ + + ++

(Terr^-
■Ri^h)

i
1. thlfn-MH

e|cju| + +

2. ^RleT 

‘s'Ricic:

3. e^S ^ftRlcf)

+ + ++

+ + ++ + + + +

(T^T?-

cjRvJH)

47

$cicr£MWW

4. ^kVI- 

d11 Re1,4>

vRi'S

(PTA) + +

^ifcKl^llcfl f^TTI 

^niTP?T f^PTf

Rh^il ^JT ^rRlfsh-Ml •Tt?1 I
^ stRtRptt ^ 3tRt^ tfrt cPTcn t ^ 

11 R^TeH # I

+ +

R^i)cD^uT

(i)
3lRFf5T?Trf: 5P-]^vf F^R ^TTcTI 2.5 ^TfrT^TcT

T^xTlf^FFT^F 0.1 M tbl^d ^7R (pH 7.4) A

cPTTcT # I FkFRT % feR ^TIWTtfRFFTF^ (4 Mfrigid)

1 FfR?TF R^nf^FTF^ (0m14H<A RreRH) % M^4F 

TFRc) #1

(31) ffclTF ^T ^RPFx f^R tJR^TI

cR^ 7JT ^5 FFT Rt R^RWR^P ^ R5 Rl

f I RF R^RRFTTcT) FtcFP 

^if^T cjTF F^ft t 3fR

in cRRi^i R 3pfr ufiR
cfTf 3TR>R «^cT Rfel (1-2 

Rpffo) RT7T] t IFcPF Rt FFRT IRdciT

TTPFdT

o.i nRmd) W2#pn f^rteRcn Rrt 11 t^riurr
4° Ro diwn R3R *R 2-24 dR cRTcl 11

FTcKP

RR % fRir RR- (aifRrn
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(c?) Rp'SchN in amcTTcFT cj^ki n^mi
^jR cjTtjf OPT «T^d WS] ^TT t 3fk cMC
FPfl, rR vTTT ^T ^ui ^jffn cPT f^R cfR crTrT ^1 IT? nf^RT 
OTRT:^Rlfl ^ oflR PTT OPT c^t OP^t ^STT 5RPT cppfl 11 ^ 

ZRPRT % f^ip 300 400 f^Tcfto
^ I ^TT Rf^RT % ^R RRR PlMfclR^cl f :

^pT ^Pt ^eici (Nembutal) (ptpRP A-c')qi41c1'i 30 PPTTo 

/ PTRTo mfrf^P 'HR $ OT^RTcT 3) ^ 11 IRT
cpf RTeTcT f I vRR RT^ Reft HFPPpft P 1 Ppfto 

Hlel RR pTcR ^ft^l ePTRR 'Side) i? I OTfeTR P
PR HR^ PR ePPPT RP 

0TR7 dlft fftR 

6 PTcfto Mpl PPTcT cjft nfeT ^ 5RR Rt RH R? f I R^t
, Ref PfcT <pR)d H W\ ofp OPTPH

RpR eRH 0RRH (HRPP) RRT H Pt I OTRTRH P> HR OPT 
efft TJp'-bS'l^ ^<ps') ^ <PRe) f (l-2 

ePPPT 2^T % fcHV
HHcTHR, RcPP

Ppfto) ofk ^H:
4° ^o tR f^R HR^ f |

(ii) RIhT

HTRT «Pt 6SI ^eT f I HTRT A ^ HTRpPP f^PtcpfRP
HH dldl P eft HH pf^eftR f^rfPpTRP (ofTRPRH 

^TRTT^S) ^f> RTH orPifthill HR% ORfftH (OHRPPP OHRpPTH) 
4'Hell P, off? cR R cPTT ■<6e1l 5? I 

(iii) HTH (f^eftHcp) f^pfpPTDT
(Os04) OTTRPmH ^TOTRRT^P (1 nfeTHeT PfeRH) OTPppeR 

H Pi eft H <P f^pftRRH) % RH P M^Hel PteTT ^ I R?

49

H/7W

T^tRf^ft^g P^rftHRH % HTHTeT HRtH ft eTTHT RTeTI £ 

oft? HH H?R ?RT ?) feTffts (H?H) OffftfftRT HReTT tl 

0TT?#PTH ft^TOTRRRP (OsOft PH ^cPRTH OTfftHPpn Hft 

eRH HHft tl

(iv) fttHT
^Tpp qYHTcT H^ft ^P) ^H: HR? ^ ?TTH fttft t, fdpft PRft 

Rt OTpPP HTHT ft f^pfftPHH t H? PpPeT RR (HHR-HH

t,P?eT

(v) PpftcftHRR
PTePPt ft ePTHH 75 HfeTReT Hpft ?FeTT t, fdft OTHft ?t M^e) 
OM^Rrl RTHPpP ffteTPPP HHRT ?PTHT RTeTT 11 fftnfpftHRH

6SHI OHHRPP 11 vhelH) ft 

Hpft nft HPrft ftr Pr ppppi hprt: Hpftf ft HTRerr hr)
RT 5pft n

fftfteftcpRR % ?RT ft tteTT 11 ^fftcftH ft) ?HR Rp OPRlt 
IR t fft) HI? PRlt HRft Hlft HRHft ft Htt 
RTeTT t, ^ft- RIHcftH oft? pfc^JH I Plftd ftftpftT HHlft ftr 
fcR fft ft d HHH? RcftR ftt fHP ftftpfH ft fft die) t, oft? 

OTRft eR? ft fteTPP? ftft 11 HHtH HRft ft M6e) OTH

ftft tl

fftftftftpRH) ft HR K ef t I ^RHTeT

ft ffteTIRdeTT

(vi) ?HPTt
ftftftH Hft) OTRTPft ft ?RT ft ffteT RTeTT tl dlHeflH, 
PTRJH Oft? ffttHftf ftftH opft ?HPTt HRH) t HPT ft PHP 

0TH?PT ft ?^ft tl fHPRft HpPT fH ?TH ft HTHft 3TR5T 

fftufcftebKcP t ft) HP fft HTftf ft OTHftH ft) fft eRF ft ?PT 

fteTT tl
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(vii) IFFRT

v3tcRJ7 ^ ^tct ^ uff fiRT (^K'lqui)

% 3T^ Mdcl cfTT^ RT f I 3R: vJTcfcf^ ^ vR ^ 

cFTRIT 3TTcmT^ t, Rt cf^? Ft, 3fR 
3TKRtt Tt W^T uff I 7TF F^t Ft

vhd<^ qY ^ ^Ft? c^ | cNF Tt

f^mW FtcTT t f^r \RTcf) cFt Ft^ f | tffstRT

^ jRm: ^Rrt ifR ^Tett RFFcTT ^ RRT^ cRR^t ^ PT^R 

^ 3fR vgeit^ cHc^ Hl^n ejcilcl ^ I

(viii) c<*1|c|> cRMI

^dcf)') A tJRT qRTRR, .^t PfOtRI
RRRTT 11 F^t RRR ^ % fcR F^ Prf^RT % 

f^tR xKul'l «Ft Picitel ^t PriRcI cfTRt f I RcR v^dcpl cpf 
PlRtF ^ 3Tf^^Pld fcRn ^lldl ^1 7TF ^f^RT FcIT ^ 

fRfRt ^Pt FFT ^ift # Rt R?TR % RRt 3fR RF RTrt # | 
% RTTR PtpTR PTRR % tP?R ^ ^RR f^ 

11 F^f SRRRRRT^RR fl PRtTy P RRT RT%TT I 

(TTcT) W<+)K
(3T) R^t R R PtR RT^ RRT tpR : (^PtR^iftR RR)

— RRcFTFR CY 212 (Araldite)

— FPh 812 (Epon)

— pRIPFRc^cT (Methacrylate)

— RRFRTR (Maraglas)

— F° 3fRo RRo (ERL 4206)

(cf) Rpft P ^R Rp dip (PtRppT) ^fuR :

— ^RfF^R (Durcapan)

Jcil$cP|et pRTtFRTpR (GMA) Glycol Methacrylate

RRR

RRRT t R^

eRJcf)

51

W7W fcjcrgH

— 6l$F*ch<TlPlMI$e1 P^llthldPs (HPMA)
— RRoRRo RRT 3fR RRoRRo R^R (LR Gold and 

LR White)
rtR % PR Pt^R RRT RRpRTRh Ft^ # F^PR 

tRlfep TU Rt? dMPTt RT PRR cfRRI dl(^^ I Rpt dYF 

RIM^M cfR dlP d^t Rt P f?t RR Rlf^s I

(ix) RHR1 (Embedding)
RRR (FTFP) % fcR PPf^d 3fp

RTpRl ^RR P RTFP RRT ^ % eTR
^Pt RRp 3R RR P PPY R3P t Rp ^

FtPt t Ft RRlP RP RRR ^ft PP 11 

%RJR % cRFTR RY
^ f| R^ fppt fcpR RTF^Pl ^ RTcRRRRl FtPt t R^ 

ptR RRp RJp RlP RT PRTR rrP #1

(x) R^RI^PlR^t (Polymerization)
FR tfPRfT P RTR PpR cFRtY Ft RTRT t, RF RPrf^RT

eft Rqf^rPi P R^t RiPt tl FR RR^ P ^
(R|3TT^Pr^) foPpR RTW RT^ # I 40° Po p 50° Po 
tR RRlP RIRT RT^TR RpRRTR-RT Ft RTRi t ^

P RRT RTRT #1 FRp^ ^ 

PftR f^RT RTRT t R1^ ^ 40-50° po iR RR RR 
pRT RlflR I f^R 60° Po cRF RTRRTR RFlP t fpRp 
RPFT Ft RTRT 11 RF F^RtR FtP % fcT^ 24 P 48 RR
RRct f I FRP PRT ^ 3R^ FRl^FY R^t RRtR P RRt t 

PrPI 5TR5T RTR pTRfpR f^Rl RT R% I 

c<ilch
R|3tl<^p|cft (Polymerization) %

STRR RRp P '•

RR M dlJI

RRR]
R>dR>

3RcRRR>RT
RTR feRF RR cPTT

RRRI

3Tp|RRPtc5 3RRR RcR

R>t "RTp FRTRT (Removing the blocks from the mould)
rP Pfr rPP PGcfRh
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f^f^r fejel 70° f I #TT %RJef ^5

^ 3fRTPft ^ tRRT 7T^ fl
^TT ^IHI*^ cf)T TTraT : TfNi t}Tt 6c^)|-TTI 

Tjfl TTcfKTT 11^<+>1 cfR ccTIcJ}

aiJff.ll {/.It.lt'P

x 10 - X 50 . *rftrut 
&t fas

\jq rrr
^^sssmsu)"'•fe \ \ \ \ \ \ w

(f,ttiHJf'iPP

<i)il 31 
>eteM

fzr^-is- frcfaft (rrtrtctfel.rr)

(^r) • vrlfclctj •T^ Cf)t ^^Hcb^4l ^

<rl^K 4)^^ 4^ 4^74^ l^f^Tt f, 4ft 7J?4cf&Rf
44447

(Microtomy) 4>i?c1lcft f ^ ^4 4444 t —

3ff^f 7JS4 444 cTUN 4R4T 
34^ 'PJ^T ^4K 4744T 

^4^ 4>t 4441

0)
(li)

(ill)

(i) 3ffrf 444 cliJK 4)441 (Microtomy)

^47 cl'flch ^ 4^ % 447^1 4T44 ^) 4)t 4t4447 47t ^471

4fT47 11 \34T4>t f%4T4t 7^ 4444 444^ f 3ft7 41444 ^4^74 
7J5444ft 4?t 444447 4t ^Tsf^ 11 44 444 100 ^PMcR 47 

44T7t ^ 3ffte PTTett ?Mt 11 4^ fefl 4^ '4cft 4447 Ft'
53

47444 fcfogPf

PTTpIt 44 44 3717 444^ 44 44 4ff?J44 Ft I 

(a) 3Tfcf 7544 44447 (Ultra Microtomy)

4F 447 ^771 44 t (ft74 - 14) fuf774)t 77F747I7 77 4^

4ft 7jRl4M44> 3fT4)77t 4447 4ldl ^ I 4774) 4)t

f7^77 4774) 444 4T ^) 4I<J> 7^ 444ft f I 4774) 4ft tftf- 

tJtf fe7744ft ■^Tlft f 3fR 44% %4 4)t ^ft 4^<rl 447 7744 
f I ^ft 4>t PliiRld 7744 774 444^ 4)t 4f%4T 4>t 47F77^ 

TFft f I 7?77

444 FTctt 11 5 7t 100 ^%%47 447 %t 4T4 3 4774ft %t

4447 4147 11 t%77 %4% %t 444 %4T7 4R% Ft?ft t 4F

44)77474 44e7 44%f (Section) 4)t ^'Udl4447

: TfF
774f Ftdt ^ I 4)4t7 ff%4 % 44^(4 ^47 4774) 4 4^47

4747 f^4f 4747 f%77 k7lR^4) % 4% ^ 4)77 4^ F I 4F

777447 4TF%t77t4 (Microtomy) 4)t ^4) 47^ 4)t 3ft7 4747 6Id I

tl 444

%ft t, f%77 7747447447 ($fftf%44) 4774) 47F7t 11 $774) 

474 44^ 4% 47cft 444 %t 4ff474 0.5 7^ 1 fMto:’ (mm ’) 

Ft% 11
(b) f%474) 47 4^ 4)t d4l4l (Cryo Microtomy)

^ 477f744) 47 F^tlfep % 47747 %tF77 47t

44F% % f%4 774(4 A d747 477777 
47t 4tII77744) 7774474 ^ dHIct f I 474 
377777 t 774 vJ44)t 44% (Section) 444% f I $4 44%t 4% 

7ja44?% % %4J% % fc74 f%f%4 37f%f374ft 44747 447 did I 
%, f%7T% 4TT% dKlR4) 74774)t % f%%4 %4T Ft 47% I 

(c) 3Tt%f474 (Staining)

3Tfff 4777% 44%t % 37f%f374 4) felTJ \J*% 4%t 4T74777 4 44) 

^4 3rf%f3f4f % % fcT4 •§% ^ I 3Tf%73T4)7744
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^ t1] ^cTT t

^TTOI qrr^ 3TJTR q^?TT I WTFWm 5Rfrq 4 3TT^ cJTc^
3Tf^Rqr^ #— 3fn#m ^sjickhi^ (OsO), ^Pih 
(Uranyl Acetate), (Pb), ^kV) (PTA) |
3Tf^T^ ^ Mlrl^lcl m^[] 3fk ^cT gF^T^H 3TRPq 

^n^cTT ^ q#ri ^ cTRt ^ 11

3fT7 3T^3^ c£f Wqqi % SCTPf ^ 
fcT^ ^TTcW 3ff^R^H qcf, 3f^57 cT^Wt 11 3Tte)i^M:

, fafclcql d'K-^C, ^Pici 3ft?

?n^ qqfq3tqlPlqH HlfeleJ'S^C cf^t Mfrigid ^istdl

^ cTT^ #1

^ mc\ 7& anq^jjch ?r^
Pi*^ifoiRaci Wchiy f -

(i) d'i'll '^VJli STfrf % ?FT2| 3ff^q)|R|0 $e)qqid \JdqfuT?t 
q>? ?T^ f^RT?t qfclQ^l 3TOT

(ii) d*Jdl d^d Pldld ^ §c)c^m c^t % #d f^T?

?T% I

('I') ^ 3TTqq? qft FPft rn%TT,

cfi q^TT ^5? A ^RTT^ ?l cqcFf^cT ^ ?T% | 

^TT ?TFRRH ftp? / Ftc^S?

qTTqcF $eld^ld ^ d^ cpt Rjqf^cT cfR%

qprr qq? cpfeq q>l4 11 Mildl-dddl 10 ^ 100 qtt
3fr? 3TfrF d>)d<?1 d^d) cJcJRI ufT

^ fcrq Ftcft t (to -
o tot

11 qJF? ?t 4 tor qrTefrjqi 3tppt?
tot 11 to dleld> mg-tot to d^t to tot t q?^

l6ooHRn/o^-s

WK'ld

tldcRdl

16).
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q/TW

fxrq - 16 ■ cn4 q^t

tot-tot 3Rq tot— fdfto, tor, toftoq 3ft? 

4)to etf4d dlddld qtt to tot #1 d^4 ?fF1RR5 to 

toto f^'di^dt ^ ?n?i-?n?F toto 3ntot ?4 ^
■4t to t ?T2q ^to tot qq q?q 'itt ftot-ftor ton 11

?JW Hrq? (Micrograph)
qrq d^ to tor? qto> 4 ?to # 3ft?
^toid Jq ^rto t, to ^ qftoto qiqr ton #, to 

Mlci^tqi to 3T?fqT qfttorfton tod q? toqqq qto tl 
totoifW tod q? to qfcito to qftoto to to sr^aq 

3rto ?t?ct?tt ?t q??5T qn ?rqqq 11 totod ^ ^to q? 
q^ to 3itort ^ qfctftor toqqq? to ^did wi ^ 

tor, qto d^4 to ?^to q? qq qq^r Ft 
t totf^ qqqq ^ M'(fTTT5 ^ ^ ^pT?qi t

^ctq${idt to to?r ton 11 qftoto toito ^ q? 

?qto 3dton qqqqq t qto qq ftoq?rq qqr

vjq q?

ddd^qK

qqqr

dd dF
?^qd
^fdi 11 qtotmftoq ftod qi toq q? qdr ?qqT qfeittoq ^t
?to dltot ^ di^toqid^ (Micrograph) sldi ^ I
3tw (301) fto?to (qto ftotor qiq)

ffiHdto <dT?r qqq qtotoiton ftod to ftodmk qq
f?^r?tq? ?t ftoq tor qq ?rqqq t :
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Sodium thiosulphate 

Sodium Metabisulphite 

1000 f^Tefto qpft A ^TteT^ 7liJ6 ^ f I

250 TTR

2.

13 7m

o') mif^)cn cfTFIvST (Photographic Paper) 

^clitlf^m cfTFM
(1)

^ (f^: 3TWf 

^m) 20-24° tR ^ ^ f^R f I 3TW

- 301 f^RR> ^ 30 f^PTC % 5^: f^R cjR ^ qpf)

^ ^ tfpTf RTcTI ^ cT^iT RRR ^ ^37 eT^ f I

RhcH cHi*} 3fk f^R cRT^ cjot Pff^PTT (Procedure for 

developing & fixing)

* 35 MKMd (TEM) ^ fcR

f^cR 6 RmC feR vjrx| jM^K-C diuild-ic^ ^cJdM^ 

^R #-19 A 'Side! ^ I efR ^Tef % Ml4) ?ft cfR f^R 

cFR^ # I 3TWT 301 f^RR> ^ (20° ^ 24° ^o) tR 30

f^HC % feR 3fft cRef

tl
* f^cR MKMd fcHV

Rhcd 3.5 Ride cR) WZQ sfjp^RcT ^RTTcW ^RfCR tr ^t- 

19 ^ 18°^o iR cRI^ tlRR%qpf(^^t^RtMtl 

3FTMtT 301 ^ 20° ^o ^ 24° ^o tr f^R cfRcf f I cRef 

chKM> (3TWT ^-913) ^ WT) cfR% feRH RTcfT 11

* sRpfteRT ^cf^H ^S+lc;?il foR f^RT (Film for SEM) 

RbcH cf^t 9 Pi-1C d^h ^t-76 (M>l$d T^) ^TeFR cf)| 18°

^R Mdlcl 11 RR % Ml41 4 4l &TR ^ffcpR 15 Pldd % felM 

3TWT f^TcRR 4l (20° Ho Tl 24° Tlo ir) f^R cpR% iR?|

(2)

(3fWT ^-913) cf4 TTR7 c|R%

57

qr4l 4 RcfR 3fk TfFf5 4R%

913) fcRT RTcTT 11

U>Ii|IFd4i cfjt cMMI

dH^Mvl f4Pl ^ MKMd ^RRT 4|fc|cp)

4^ MfclfflR'l cR WR fdd RRT PhMI RT TRFcTT 3flT

WIMI Fdd'l cfit TIFRTcfT ^ RRI ^Rg, R 3idM) c4t

3HTlRct) TRRTT cR fc|^d 3TRRH Rhdl RJ TIRkTT ^ I

(R) Pl51M TTKR H HKMd ^elo^ld Ml^Plch

3Tcrf^TfcT
MKMd ^SR^fl 34 TfRPTcfT H mlRimi^ff 33

47 TIT27 (3fWI 3‘dTR 3)R3)

(3)

Mu'SlLonf'j33) CMlR % RT33T tR H
4731 3TT TT3RTT 11 5TI% MMKI 
TRtRT 33 3TRRR 3^t TReTcfT Tl 3R4 f I MlMM 413 RI5IM 33 
MMM Tl7! fcffTH 4> feR MKMd § el 3^1*1 TjS-HMitfi 337 33

41 ^n% mmki 4t PhRi % RcT 34 337 3^ Rm Pleft I 
33RT3 3TR3 34 3l437 ReRPTl 34 ^TT 7^53334 34 TT3T3T3 
7ge1$MMI R7 ^33 11

34 TMRT 753 4

4
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W2TRI - 5

(tfj)

Rl^e1^ul Rh^Tl 3Te*T (cR^) cf^ 3{frT 

yf^TT f I ST^cTcR
^ cTcFRT^ ^ ^'cHH-Rh^ui'l zpt vic^Rld c^^rl RHd'^l 
^ct ^ddlcH^ M^dl ^ ^TTcHT f^k

yRcft ^ I ^1
^a’T ^I'Mddl <&\ fcRkWRR^ did (dlHI^ddl ^ ^ ^ ^ 

11 3TRRT ^ ^ WT ^

yf^TT ^ ^^5 cfRcft 11

fcRkyR TRcT % dcd) %Md>N

(l3) ^fcTFl^T
^ fcRkyR y^r^t yf^pn t kt ^ fcRkte

cfR^ c^t ^ReTcFI RjR} ^ I ^^cb 3TR cTPT ^ A

-^ddH Midi 5lld ^rA cJ^ ^AhI 0.1 yfcfYTd 'A cRf 'dI"SuI dd) 

Ftcff 11 r? Mid)Rid) ^ A) Rprmddft mRJptt t ct^tt

RrRr 3 crfg d^ ^dlR d^d dR dRd ^ d^t RT dfdnf) ti
fdf dRjk yRpn otA Rm dd4 dA #d dpfr 

^ RldlRHd dRcT M^ell-d^A dA $<AdyH 'jd ^ vJRTRTcT 
dRdT, Rr <|dkt— dF Mfsbdl Rld^ ddRT yddT-f^Rk dRTfkd 

Ftcft |r dddd dTcFKMcPT ddRFT dR% dTTdddd fcbdl did! i? I 
dddf-Rjdkt dd \3<Pdidd FtdT ePTT 3Rd fsbdl^ dff Fd Fd TjR

59

Sf^ff ftYc^WT

Mfsbdl A A<slA f, dA) fsbdl^ MRTdRd) FtRt f cf^d dd^-^dR dA 
MdlfAd dR^J ^ I dlRrld 
F<AdyM d)t di'di R) dRRjtd ddRT d^A d^t dTtd RrT ?RF 

dft RdR t?

R Fd dF RFRT FTfR t R>FdR

ddTFdRdddFf dR Fd Fd Mfsbdl dA d>d4lSTTJT $<Ad^ld 
djddddff dR dTFTddT R RFFTT dl% eft Fd RdA f R) d%Tdd, 
dRRRdFT §<Ad£M djddddft R> ^etd^ld Jd FdRT d^jA % dddRJ 

d?t SddrRd) d^STT R dd) ^ <A dy N dfrdRdcf FtFI ^ I d^d FPdt 
d)9TT % Rdd ddd) deR dd 3TT RtA R dddRJ dR dRdTdTcddj 
Rdel ell ^d: dd ^lleTl ^ I dTR) ddd ARt RldA R RdeT ddTd dA 

ddR Midi $<Ad£M F.dt 3TdTd A el I dft Rtddd ^ddRd
RRRR % dFf RddR ^eft 11 dF RRbRd mi) ddf dddt % 

ddldd Fteft i? "Rt Ft dFdt defdt cf) d^d d^di % 3PtR % ddTdd Ffcft 
^ I dF d)df 3PeR FTdeTd ^ FddT-fctRRt A) WT Ai fARbRd FtdT 

A I MeAd> dddT1^ A 3| Ad> viidl ddd FtA A 3ftd dd deldt A dft 
RdddI (ehdl 3TRR) 3deft A ddd) ddA dA MftbdR' ddefl dFeft 
t, dFTFddlR— cAA % dfjA R RtRdd ddAsA dA dddf-fARR 

dedf^TcT FteA AI Rd d^A A? RrA A) eTed dA ^Adyid FFTdT 

dl^ddd 'JjdA AdR deAfdd dRA A, dd d^A A FmR^RT MeAd> 

ded 3TdA dd> RtAd Fd A dddf-fARA ddlRld dRdT AI $dlA> 
difelRde! fctdAwiedd) dRRAfefdt % d^d eTed A ddlFAd ddd- 
fARdt dA Add! ded dA dPFeTT dd RtAd dReA A I

ddd-fARAt A RtfARR dA fAdAddledd) 3dd>Ft A dRdAd 

^RdsRRld) dddA dA RReT dftd ARA dfAPTT A RrtA) 3TRT A 

dedfAfd fARtRAt dd ddfAdf) dAsdd Midi Fted AI dfdA MFeA 

Fdd fARdt A) ddddl dRT dAdTcfd> Adjdd> dd Fd) dllARld 
dFFd deM-1 dRA AI (fAd - 17) I dllARld 

dRT dPFd A FFR dldl A AR ddfdd RtddTdd ddTdfAeT FtdR
^d: RtF^eTdRFd
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e'

^ "V77777/Sc-la^iPl^
ara^ra £3l[ ////

I ■Ji'jil1 J

SetcrjT'i
ffT^

to-17 : \JA»Tf ftsfcHul (T^tFn-%^1 cjuf<U*i»ii4) ^IRT)

11 3RT ^ ^TNI 
^iRh4) cpj^jfj^ <N^d dldl ^ I cji? Tjcf) j|u|47 %

^TTcT cA v5v^rf % fct^T A ^clldl

fc^el^l Mullcfl ^ viiicll ^ | W 7FR) (Wt) *1^ ^ 

^cf^f-Rh^0! cMsfR

Jlu|ch ^ ^-^cl dlcl ^ I

dT^ Rh'iTl % vhM>! ^uT vSldl dldl
18) cR TfeTff VWr\ Rh^ufi cf>T fcpr#T ?t ^TTcTT t cfSTT

?l ^K'I-hR^

^ 3fK PFPT % 3pxRTcT

t (f^

3P?T

3TRrR*PTT cpf TRePTT^J^ 3P2PPT cp^ ^ feTP ^ ^f^T'

iTpft ^r efts: f^rr Trar t —
^el^ld d^dl MK^-mR^ 3Tf»zn 
iR)8H (Mchl^l ZfdJj) ^7 MK^R^ 3TR[RfPfT 

^cf^H ^TT ^TRlRjPIT (te - 18, 19) 
ftrtft Tft ^f S-ofa^R % ^RTTf

JlRl^lle1 #1 ^nfcR JlRld vhdi
SRT) % SPR RfPf 6W>J 3pRjT^ ^%cT M<H 
11 ^Tf yRh-Uf cfTt 'HcfNfcf ^FT^TT^ % feR WTPJ cPT 'ifk 

(Bohr Model) % RH-y ^i d Mdl 3TTcRlR> ^ I %

(1)

(2)

0)

tl

dl'Sd
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3F$if Tj&T Rtcfovi

^»T

OnRn

wm *^1

$HRT
ftdftd

ftcj> 3TRiRb<1lH XvM

-1*J^ 'flft ^IcK*

RrtRfl

Rra - 19 : f^cf^R-^T^n hixx^Rco 3TRiRb^l
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A 3TFf?T cm ^Tcn t ^fr ^lullHch 3TT^?T

cflet ^elchlMl ^ f^RT TFcTT t, ^RT^T ^ ^fW W

FtciT 1? I
5RT^ vJc^RJTcT §c^c^|H ^ ^cfRTcTT t

^ Tjf^m ^T3Tt cm f^RH cfRcTI 11 ^ Pl^el^JW HMI
c^ldl Scrlc^'H cm^jfR ipEj ^ ^-sl FtcTT ^ cTcf %cjm

wt cf^t ^rtcTT t, ^ t

(cf^ ^ ^c^M % M^HRJ Pi ^ I Rid sldl t,

§clc^i'i cfj^eTTeTT 11 §^ct^|H ^

^ff%cT c)5llPlch' vF# ^c^f^PT PT# t, PHdc^

TJPiTf 50 (eV) ^cIc^H cftc^ ^ cfR Ftcft t) I ^

^cf^pfr t, ?R ^ ^
^ PRpm ^ #1 ^ cpRm # f% ^ ^ % «n^i

qpr ^ cTT^ M'Sci'l ^ fcFJ

Ft^ ti mt ^crlc^ln wf %

^ wfr ^ ^FT^T Ft^ # ^ 3ffcf#5T WI P^dcl t,
vj^ §c1c^i*il pel'll ^r mt ^ ^TcTF ^ FF^

‘I^Cfl ^ vicHH ^Icl ^ I \
tprt PrRm cMsmr ^ ^PiRa^r (Prftre) Pr^w^pp 

^rHT 3?TPT cfR^T ep^l ^FT FtcTT 11 fcrf^T ^pF^-f^t 

aTcPT-STcPT R^^Mullc*Tcfj ^pPTR teft 11 Mph<JI ^
3>t WT A WHlPld ^Rcft 3TR^

3i(^Ph^iq ^TcTctt >TFcft 11 % T3PR 3T37FTTRT^) xpj

HlHlPlcb cpjtfT^ttZT ^>t vicMpcI Ftctt ^1 dt

t^-^R ^ WT F^f dTF ^eT PfeT ^ t f^ ^T^T PT^T 

3Tc^Prf ^jf^T Ft ^TTcP tl PT^tt ^t w\ft>H %

% tcF? ^T R ^T ^TRT ^cRTift ^t 3TTcRTOcTT Ftctt

TRcTcTT

STTcRm

Hl^lc^cp

vjft pP^TtcTP^cT % :
63

$c}cfgi-i 3F$if ^7 fctT^WT

(1) 3TmhiRicf ypN! cj5t wm I
(2) vJ^T dcd'l cR H6dM'1l, pRRt vRT cM?mr dc^Pd

(3) ^njP[ cR ffptt i
(4) UIHlPlcn ?fPft cm pF>tcpT cp^TT I

(5) cfRT ctft 'disdl ^m nRcFeH (^JluHl) I 
*ii-3tic*ia> Pt?R^0T : (Elemental Analysis)w

t.PR ccF'ddl

cR '3TFT Pl?|q i^cfm fc}rM PfcFeTcft f, pff PR|c=C

^ ^t PTTctt 11 \3^T epf % 3j|4pjd F^PT^FT 
JjT % "cFl^u| eFFR TO A TOt F^f^Ptt R 

Pftcr PnsmRicT Ftctt 11 ?tf R^ct ^prt
^$T R TJcf) $e)c^M % 3TT dP ^ 'F? PTTcTT t, 3TcT: vJP?tt 

RtRTcH 37Frf cm FRWT tl ^TF 373rf TOf-p^nff % 
^ t pcFeidl 11 T^cp PRr prjfcf mt Tmr^tsmT fR^ft 
^JCTTcrRt t dJll FtcTT t, v3nt TTcFF-RrR TTcpRfcT Ft PTTctt
tl
RfT-Rf^T ^Prt ^cR % fR^FT M'ril't) cTR pt cTTFR cp^TT 
t fR PfR 11 pft F^FT Rh^u) ^RJER) t> FRRT FTO- tteft
t vJdRl vfcdlsft Rt RfRRcT FrR FF Slid toR t PtT FF

FTPrt RR RrT ded R FRTt FR R 3T^FF t, RR FF Mc^k 
dtl deP Rt FFFFT FR ett PTTeft 11 F^Ft fR^FFTT Rt

’jRpm tteft 11 fR^t^ft gpT R RptfR tpRT-fRYR fRto 
vJfR RfpmRFT PReft 11 FTO-fRrRt R cRpmr Rt Pr^RfRr 
toR, F^ RRrT TOTf cTR R 5RTR, PFfRt FFFeTT, 
PteRR R PtFF t TJ^FTR FTFT Rt PTTett 11 "FF eMTO FT 
eft eRF PteRR FRTRRFft (Wave length dispersive 
spectrometer) R, FT fR? FRTt PteRR FRTOFTR (Energy 
dispersive spectrometer) R 5TFcT TOct 11

ffR
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1895 ^cRT-fc^Wr cf^t cfi 3TC ^IF FITcT ^3TT % *JcRT- 
vJv^Tf ^RT cTc^T cf^ WTT^j4hT ^jxTcRT ^ ^cT Plc^c ^ 

'HHf^cl Ftcff uft ^3^% vi^HSld cfRcTT t vrRn fcfi cTc^I

cf5t 'dad'll Ftcft %, 3TcT: \SdA ^ 'Jrfff^TcT

TTcRf-f^Ruft WfcI^M ’ft FtcTT ^ I 1920 cT^ 3Tf^)cni^l

dcql % ^cRT-fch^u|N| % Mfcl^M FTPT cJR fePJ st I Pprf^j 1940 

% 3P?f cRf? rfPTt ^T HldlrH0 fc|^ctqul PPP-fcp^T qq^l

FTTcT chi'll ^t ^ 511 Pi 4^1 cfjj TFT I

f^>T 1948 Weft WcRTrPpF ppP-fctTT^T cMsPPWft «HT^ 
I ^ % PPlH MchK 3TTvF iff M^<W Ft x!% 11 F^T Tpjt cfft 

TTFTWT ^ cTccft % CJTFTTcT Mcicpl ^ft TpFTT-f^T^T FFTTT vicviPld 
cFR^ f I ^fef ‘^c^Tcf FTWJ 3FT^ T^TT^ TeR FT PfWT FRcTT t, 

FF WTT Ph^uit cf^t WT fcRtF FpRTT ^ TTTTf^RT FRcfT 
TpRT-f^M fctFcpT PtR-Cel cfft 

STeFT FR eft ^ilcfl # I cTT7! ^4 FTeft WTF-f^RRt FF

fcT^T Phx^ei ^cTRT ^t FtcTT t! 3TcT: PhT^ei f[ ^ Pf^T W 

3TPTTT FTf cpf cTTF ^4 fcptFR F^sfPTRTft F)F4 11

S'd'b WFTcf 3TT4 diet FFt 4 ^et^ld F4^1uK?Tf TFT I 
viH'ficKI 4F 3ffT ^ TTF 4 PTF^ricT WT-TTf #t t, FT^ FFT 
TJc^FR FF ^tcT WTT-f^jTR % T2TPT FT $elF£M FF 'JF 2TT | 
TFTT-%TRt FT 3TPTTf^T 44 4 FT^ 4 3TTFTPTF) 4rt—
F^PTF) FTfF^ftFT FF) 4 STTFcTF FTf FTKT PpTT FTfcTT FT I FR: 

dlOct FTTFT
4 3T4FTefFT PfPpTR TRJFF) FFTFT FFT i FF FFeTT vTFFt PTcTTR 

FFTT-PtFTF F^FFTFFft FT 4 GTM 4t FFtFTTTeFsff 4 F^FvT 4 

TFT # I FFTr-f4rWf F^FFTTTprfcf (XES) 4t ftf4 11 TTTF 
FFpeT $etcl4PlFJ PlTcTTTFT FF TRJFF’ ePt 44 41 ^t4 3t4

tl 4
4 cRFt Fft cTTF 44 FFTTTTTFTFdT
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$<JctgH 3p$tft fc)?c}yul

PfeTTR PfFFF 3edPld FFTT-f^TFt f4 4 PlPiH cTTF 44f 4 
44t # fft^ ftt4 F^TF^PiFi 4f 4 PtffvT fr?f 41 f^ ftf 4
TPft PlF^el ^FFftF Plf^TTF vTFFft cTTF 44 4 3PJTnT F^ff^cT 
f4F ^f4 4 | ^3Tft TFPT v3t4 PfcTTF MpbFI FFTTT v^4 4 44^TT 

f44tF F>t TTFTFcTT 4 cTTF 44 FTRT FR4 t, 4 FFlFTt pTFcTTF^ 
4 FTTFT FtcF 4 I

hC
X

E

X Wave length of radiation
(cTTF 44 FF fcrf4TF)

Speed of Light 
(FFFTT 4 Ffcl)

Plank's Constant

(ffftt Ptf4ft)
Energy of radiation

Rlf4'<ul ft4 
4 FTTcf 3TT44 4 t^4 ft —

C

h

E

12.4
Kev.E

X

FTFf ft vj-4 4 f44 f4tftf 4 fft ftf 44 4 stIft^tf 4 

ftf4 #i

jhHcfl^FF ^etF^l’i^SFF^ft FFTTT 44) F^ FF vJ^F Pl4FF 

PTTc^TF
FFT^tSFF FftSTF ^SFFTft 4 44 FF FF t, 4 3^4 4 

■ 4 4Mcr Pt4ff FF) fenFFft ttf4ft 4 ft^f f>t4TKFII
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cf^t OTcTT t I ?lfcK1?llcil dcr>4lcf> Rb'tft ^ 3^ ^

'ti'^rHi cfit Plc^c ^ 3TrEpcT WT A f^QTRft 11 ^^41^ 

^ST^T ^ cR? % 3Hcf^ ^RcTcTT ^ ^1l4

11 wsjft 3ftR 3n^r-^RT ^ wRR^fci'ai A

Rlf^H W<*>K % '1*^41 cf)t, ■^— 6|§clcf) ^j\\i 

3Tf^if^)i|l (Polymerase Chain Reaction) ^ ^cfR- erl M<l4 ^Tt

, TRjfftl c^lR|c^| % iTT^ vjIIc) i? v5^ «t4) el cl I
|

^ 5R^cf cJRcTT #1 ^T f^cfjRT ^ HR^Rcb 

c^Teft H^llPl^i ^FTFcT

fen feftl
(Surface Science) "^ft sf>iRt eTT 11 3TFjfen 

^feRTc^ CifR fefe^nicR^ PTRt cf>T vJccf^ feR fe
4 si i Pi ml cfn Pi^m n>R fen ^ i fenra ^
pTRfcffecf 31 otlnn RfeRT3ft c^t 3i|ujPlm TcR cfcf> 4*a4 ^

■?Tam ^4 3ffeftn ^nmi 11
n^fo n° 3fR 3TRO ty^o n° 47 3n3 ^ Pl?c^fclul I

wlcTH-'^PfcHch cjRi'S iflPim fec^nn I 

4iUKi^ fec^n A i 
rnlRimi feeoft fefe^r AI
M'lcflh 3fR 4lCI5'S fefe^T ^ I
STFjfej-feFSeT fefe^T I 
cigoim t^cf ■fe ^ fe^n17! AI 

fefe^ fel^R eRf (Ligand-receptor binding)

mn41ann n^snn wmcn ^ Rr^n,
3T£E5T n^ann 3fR fefet arncn im fe nn ^ fec^n 

fem ^n dmcii ^ I

) 3n^
?t n^, 3fR fe^nmcw h^P
Slop'd ?lfctd?llc^l # Pld4 dc?|il P5IH
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$c)cf£M 3/fe# feofe7/-

k'Ri'S ffem (Nucleic acid imaging)

?nn4tann ^fen, n>t
% Rr^n A fem ^rfcT f^i <ctrt ^fen mtRimi A fef 
^ cn^ nfe nn fefet ^ mr snrfefe
fe^i fem vjn dmcii ^ i

7TF JJul'^dl % Her*! eHIil (chromosome mapping), wPel'tsf'f 

Transcription), 3i^qiq (Translation) 3ffT t^o tT° % 3ng ^ 
MKdtRm fe^nSTt, GRcfeftn 'JcnRncfefe (Interacalating

mutagens) 3nf^ aHf A Wl^dl n^cn 11

nRf^nn Pmid A 3fe> nnnT % n^feam ^o)^m ^feft 

wtr ^tA\ n^feam ^A A\ 3^ 11 fenm n>t
^Tf nfen ^ ffe (Atomic Force Microscope) qTHIuJ efof 

^nm w 1 1991 dsn 1992 ^ wn^ ^ ^a*feft c^t Tr^mdi ^ 

^to itto n° nn Pi^ui fern thtt ^ni ^ Tnm «n^ fefer 

^^im^ Pr^r dR rR^nt ^ ^fenm nRns % fern ant wti 
nn fen cfttot nm 1

T^nfer ffem % didN^i mt Praffe m^di 1 
m*i41ann Pt^fttr Muiiotl ant fenfer m^'ii l 
(Tapping mode Scanning Techniques) 

aref ^janfeit mt fecR amm 1 
d4q'1?t)d 3ndR MqM m^dl I

^ ^fm-im L'Ri'SdFKTdT

d*j4 fe ^KtnRm (shqi3tt ant dd^l dciqldd qqKl fe^P

^ I ^TT ffet Rl^ul % TPW m'lRimi •lett nef "i^l 'jj>Sdl ^ I

Tn^ar 3nfer mt L'em'leei ^ R^r ndi fen ^nan t 3fR ffe
^to tRto tt0 3rj anr fefer fePffe A nnar an^ 11 ^to apro n° 

fe ^cmlnlei fefR Hi$mi nr PmmP % nm aneftnanTR 
<dKI detln qicllcRui ^ npf: Rrffe fen ajiTcn 11
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Pi^m'I MulleTl GTrJpvf 'H^heldH vJ^T P'Acjd

ST’TcTT cJMI 4^ t? vjft 'Jfij? v^Pcf) ^ Pdl ^c^fH TT^n^

^Tc?P Pdild cT^TT PP 4 PifclRd ^ TT^kTT 11 WTF] e[cT 
^ 61 ^ d I 4 vJlc4i| ^TT^R 4 TRo ^0 ^ 

P4^t tR 4?cR ^ 4 4^aP % m^^ici *4 3p?t c^rr
^-0RJ3Tf (anfeRp^f^Rtel^ ^o i^fo XTo RftaRT 500 4to tfto 
TRo 4 cRT 3TT^R cjie)) % 3Tptf> Pdul 311^(1 vJfPJcT ^
^ c|2TT 4 3^ «n41 TReRTI 4 PPd 4t 'jfP ^ I pRfjRR
5MTc4 ^trt ?RR 4 ^ RTcRTRfo IfP 3tpR

t I ^P 4R MKH^pcf) M Oh ill ^cTRT 6Rc4 t I 
^TRT 4t 3R^R % efcT 3T5^eRR ^Pf^rfcRt % RR? cR^ XR RR4

t
Pwel ^5 cn4 4 Rrfp PtPt^r hi$^i$c % rth r? 

tPtJJcfpR^T cfTf 3m4m 3RRTT^5 cft?T 4#fftaRI 4 
^o XRo T^o cf4 31mRcjPc1 U>P ^4 Hl$4)l 4 fxRcpT cJR R^ddl^cf) 
JR^cT PRT TRT 11 Reid ^\o XRo X^o Up ^4 JRep, cfR^ 4> 
Pi's1. HI$<M XR) Ref: RTcfef, RRT 3fRR cjdl ^ I XJR 3fPPld 
WRtPfP^, il^l^C ^to XRo XJo 4) 3T^cfRXXT (^d) ^4 XfTR 
PRT did I ^ I XR> RRTR Pdul % PfXJ 50 mg/ ml-5m % ^to XRo 
XJo PcRR 3lN?i|c^cll sltfl ^ I ^to XRo XJo 3^ 4> R^oidl^cf) 

% fcR Pfcidl^^S HI$cM 3fR ^to XRo XJo ^4 XfPP 
Hl'ileP'-! «RJ 4 c^pd ePt Hl^l XR XRj dHl’TlRd 3TRR xr 
f^R c^Mc) ^ I cRF PP ■RRT ^to XRo X^o 3fR 3TRo XRo 
XR % (ejgclcr) ^TPRj), ck-iH'l cT^, ^to XRo XTo cRR^cRT cT3TT 

x^P^t 4>ul 4to #o 3TRo cpg 3fTp ^T 3Tf?P> PrJcT 
P^^RT pRT RT 'McNeil ^ I

«T^t ^Pd*^ yRl'S 4RR34 Xrf4- ^f^RtpRT 3flR thPl^lP 

^T 4t RRcT xrftepjT WRcTT 4 3TRZR pRT RT
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$c\<*£iri sr^Mf f^TcTwr

% I TTR31 3TFt 3fR Rc^ XTpP 4 (in situ)RRR
■JjxxRj^P RfRR, XRo Xfo 3TRlRd P4P Rpci4l'<4H

3TRTR 4 cfSTT RpRR xrpr^t % P^PR Pdul

Rf % IRRRTT34 4 RRTdT

cpPlRT P5IM
X^cf 4sTTpRT 4 XRRTJJ 6fd % PcTR cZR?R 3fR

p?R RFr4 Rf 3m4R Rp)- cpPlRT, Ref RRt, k^cciC’d, 

f^Tf 4P, 41 Pd t^Rpq 6||^dcd4P PPlRR P 3pR 4Pluj3tf 

RI Prxjj Prt| ^5 cpPl4P P^RJT XRRXJJ eRf P

4 3TRR RR RT 4 44j RI TRp t ‘44— 4Pcff 14e41 

sfRlRpP 0lPl4>13ff RT Pdul, 3fXRR

44PP7 fRTT Pstl RT Pdul I

RFRcTT

rrt
XRRxxj ^ef P ff^fcT ^r4 cR ^TRT vRRRT

PPlRT Ref? PRRI t, pRf4 ^PPf WRRtfP 4)PlcM3ft 4

4d chibld Rp, 4PR PfcP 4 ^5% ef^P P 50 4dl4!cR (RRf

cp cpcR cfRT 3f^ddH 3TRR 
xr) % 3TTRR 4 4^31 RT RRcfT 11 ?R PP 4 Rj4 P 

cfrlPl41q Prxjt ^ fcfXJ PPlR RT 4 RRT ^PTPRR RR PcfT 

4 cfppx R? Retd yPt 3fR f^pjRcp 4 ^fd #1 R? 3PRRR 
cffRRR ?RpfXf 41 (• P1P> R? Rj4 P Rp^PfeT RsfefT 11

Pra^i^aR 3TXXJ34 RT RRcTeR
^ 3fxxj3fl, 44— Mlcfld, Rc4? ePeJ 44 4k4rR R^l 

3TTRT41 4 WTfx^ Ref ^aRR^l RKT PfpfcT PP Rl4 4 I ?r4> 

30 444ldd 4 70 44t4tcR dR c|fbl<4 MpdHl RT tM'dRRRTv

P4RR PefT 11 XTRffxxj Ref ^aRRp RRR 3fP TjaR 3TXJJ 41 3TcPT-

P4 4 rrt Pt41 sttrr 4 ^ r# r4 P4r RT 43TeTR
Rt^RXT fcfpcT P>RT RTefT 11 ?41 RRR RT^RtH (IgG) r4 P
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■

l%f%cf fchiJl uTRTT ^ I ^>'d>
iPTPTT % I ^RxiRilH"^ c£t ^cR f^f

vT^T

^ 3r^t cR? ^ f^WcH t ^ Mcbl^l srf^fth-MI cj^KI f^tl^d
^R% ^cl f I

WTRJ cJoT ^e^TcT# JRlW
I^T 'el41c1IMd : ^ cfR%

f^f ^ ^rl 11 'M^oidH fcrf^f ddKI ^TR TpTf 3ffto 

^Tlddl ^ f^T^RI f^RTT ^fTcTT 11 WIRJ ^cT A $ddt
3Tfto d4)dNd t T^Rt W3 ^ d^ cf)I (d-dul Ft ^TTrfT 11 

cRR cTRTlcRTjy ^ flpn fc}Rft Sflcf ^ ^tf^RTT

Fcft ft I ^rfcpST ^i fcT^dd fiRfcTI diet d^ %

RT^-T 3Tt1%R "df^gcfR fcfcRRT cf^t 3ftR RT^t dc?ldl '^TT

^RfnTT tl 3Tf^r^r^ ^ WTR] &TeT % WT
% 3TR^? fcRRI % feR ddR'dK at^f, ^fd^llkt 3nf^ 

RRTtf^T?T dR% XR[ Rl^Rd yRdl ^ R^RT Rhdl 11 

Rf^T : %rf^t ^ m^\ Rnft R^gRT ifRT^taRT
RftaRT R^RTRRff 3ftR RRTRJ ^R RJRid^Ti RR RcRRT f^dT I RR^FJ 
Ret RRTRT *t*i1 d ^Hl dR^ RRR-iRR) R^t R>t ^

wn d^ d4 d^n RIRtf^R, ^RTIRMr^R ^flR ^RtdtdMfed Rtt 
f^f^Rt f%RT RRT I RF RT^lfcTR ^dRtslld R^ d^d R^t vjdcif^t 11 

fct^RR R?t ^Rf vJRR RttRI dR^ RPR Rtt^ RR R^t HgRI, RTFT dR 
RRTcttaFT RftaFT ^RRR^Ti R^t R^R 11 FT? FR dR»K FIujR)R> ^tR

RtRRdT

RtRRPT f^RT 11

^ooHRPJ°i- 6
71

nRl^lki -1

3R}YPR

AtomF^

ExposureFRTRRR

SequenceF^Fd

F^Fdl^Hldl

FR^P^tRRR

Proportionate

Centrifugation

FRRlft #R Diverging lens

Ff^PRR Staining

fI^FTRR^ eRt Objective lens

Ff^RRft eRd Converging lens

Ff^PRRd RRRT Express

FfePR Auricle

FRdet d4ul Concave mirror

FRdet ePR Concave lens• \

ComponentFRRR
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Precipitates

Traces

3lif^>ch Digital

sucpiRcrH Morphology

3TmR Foundation, base

Sifac^iHh Overlapping

3l|cj4<f> Magnifier

strW^t Mounting

^c^cf^R

Osmium fixative

Electron

Electron beam

Energy dispersive

Reproductive

vicrld c^Tf Convex lens

vic^RqcI'l Mutation

vlcrldd,
v

'T^PTtcvTeT cA^-l

Catalyst

Excitation

Biconvex lens

’s’ctR Ft*TT Deposition

■U>OOHZJ>(o2r-7 73

■yRRl*C

MonolyserkjcMeim

3PT, Mdch Component

SPfrfcfcp Dervatization

AgentmRcf)

4)1 Ch (3fRFRf4)) Cotton Blue

^)^1h|cT( 4)14)^ Focus

Simultaneously

4)H4)SRI Scanning Electron 
Microscope

4)4X fTcN Cover slip

Embedding4IHHI

TrfvFjT Dynamic

TRFFT Condenser

Conductive^ I ci <t> rfT, ReFT

dl'SI, Yoke

Cross WiresTTTf cTR

Shell

Orbital

ElementcTR

Rack-Pinion Arrangement^5 cZRRSTf
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Aperture

f^cflchx'ui Dehydration

Absolute

'll el, ?H|cm Catheter

Pi ^ k-m Ejected

^P)cm Eye piece

^1^^ qWI (^Cld) Photon

McM?I dp)cf>l

Photo multiplier

Optic nerves

5tPlHul Stub

Specimen, Object

SlfcPTR Pattern

PTfeR^ETcp Buffer

illumination

^ef Atomic force microscope

MTq^PTTcpR Paraboloidal

’CRR;RTTT Osmosis

Osmotic

Transition

MPdlPcni Iris
75

yRRi^

Reflected'RldPd

Projection

Discretegafcfj cRRTT

Back scatteredpciRd

Three step, 
stage of progress

Pld^rid

AmplifiedsKpMI

^eTTRTTT Cylindrical

Polymerization

Polyorheads

Fragile

Contrast^ pPTT

Fovea CentralisWfcRn TP^fcTTf

Elemental analysisgcT P?cWJi

PdlpTcf

P^kT 3TPTR

Evacuated

Distortion

Velocity

Spectrum

Diffraction patternsPtcRR MI^M

Penetration
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fcrf^TTf Electromagnetic radiation

RlcJ^rl ^fcTcf> 

f^T SRcTT

Electrostatic

Resolution

Rldcld

Wehnelt assembly

Diffraction

fcfaTTcR Leaches

Desiccator

HybridizationxTmxui

Conductor

Column

Topography

TcJT^TT^ In situ

Covalent

SputterT^T17!

Scientillator

Compressor

TFRI f^dMI Synchronize

Power of AccommodationTPT'JFT STRTfT

^TT TPTRlWT ^ Adjustment screw

Detector
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- II

'JdH Hlfdm), ^ Ihcrlel (1998)

cMf^d (1988) ’TTfo 

cfTiq^t (5n°) fef° TFPFR, I

^ cTPRTT^T fetRTTf) (HcfT TRxfTT0!)

(The concise Oxford Dictionary of Current english Ninth edition, 

edited by - della Thompson)

HlRHlRch : T1TT8, RlslH : 1 -2 cJsllPlT) cfSJT 

dcjvjl'^l ^T^TcfTeft 3j | ijV I I

f^TETeT ^5 ^f^TT) 311^ ejmel'iR’imd

- tTTfo i^o 6-mic (1975)

^ f^THTcT ^5 3fFT $el^h h I $ thl , ^TTT

cTT^ (1985) I

(D
(2)

(3)

(4)

(5)

(6)
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qftfere-ili

C = 3.00 x 10’° Mo/^w 

h = 6.63 x 10?7 srf/ifcvz

McW?l c^T

Pl'MclicD

«f>T 3TTcf?T

PffeFT sJc^HM

e = 4.8 x 10 10 e.s

me = 9.11 x 10?a TTFf

mp = 1.67 x 10 24 TfFT 

■?TI 1.007825 amu.
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hRRi'c - IV

^5nf%cfj cf^TT d<^41c^l 5?|eqiqcfl 

OT^ft7! ^Kl ^-41

x

1. cf>t TFTTTFTcT vFT% M^feld 3T^vft ^

3iMdMI 3fk f^cf) cf 3F^ 'HRcft^T cf^ M^>fd %

3T^7TR 3dcbl fe1uicKul cfFRT I 3tcRt^t^ %

^TcRtcf PlMfclRad d<I^Xul 'jTT TTcFct f :—

TFf vr|^ 615'gl^l'l, 4>l4d
3f|tHl!$'S 3TTl^;

(Tsf) did 3flY FFT ^cFT^TT 3fT7 'dlfdc^ mRhiuI 
^4)I$41 ^71 'SIS'1, chdlil, ^R|i|X 

(TT) y\< ^ft cZjf^rRTt ^TFT ^7 sFIFJ FF #, 
hicmIcji^ (c^ici hwI), 4ef (4ft), sfidcMd 

^RFFTcT), Rldlf^d (^To RidlRd), 4^14^7 (Rro 

o kjRl^x), dlMHldM\), (Rfo

VbRdSl^c) 3nf^;
(^T) dd^RiR^ld, MiRiRlsiM, ^Rj§1M 3TTR- ^fcT^t 

dlHldc^l ;
(^) fT^RFT) ^I7l 71, g, 3TTf^;
(cT) tjTt 3T7T Iddchl ^TRcfR 77 7tR 7RTT7 4

Ft TFT % ^Id, ^FI7, 7ldld,
3{|R;
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(u) ^iffrjcf 3fk f^TH 3T^T ?TR5T3Ti % TR^TT^,
f%T^T 3fR Tpf, T[T^, cffofT^T, efPl
3Tlf^ (^Tf^k TffsJRIT^ff ^ M^ctrl 3TaK ^?T iSW 

cMhtctt % ^rf^r) I
2. 5T^, ^RT ^ 3RRt^T ^7 ^ ^ ^ ^TT^t 

RTf^TRT ^TFrft 3fR *TR^ WTt A f^RT: ^mKul ^TeT 3fR 

^TN ^ feR^ viTT t, ^T cm. ^
# Pf^cRT Ft7!! ^ ^rmfl ^!R! W! Tfo Tfto Ft TRfRT! 11 ^F 

Ricjtjid <MM-' 3RRRT! ^TRR!!,
fcTFTH 3fR !^lc;i|tR|<!^ cf5t HM<7> ^TcRRt ^ GtcRt^Rl Mctlch, 

cm. f?t M^4n cfR^n I

3. vj-nifHctk 3!T^fcR!t ^ felRl^t % 375R H^<m Rh^
vjf! # ^Tft : Tf ^TT el, ^ ^RcJ f^RHf^Rtt^ ^H^tt ^
%clc! RRH 3R!cn ite 3TSR ^RT cfR^ Rlf^, ^Rt 7!!FR A, 

^R! B 3T!f^ I

4. '(-ictxTHdiafr cRt cZRff! cfR^ <7let ^! ^TPTR^IcT: 3RJc[TF

f^ill 'JlHI dlf^Vj I

5. fet^t ^ ^RR! cRRT ^RRI ^RoRT!, 3t4 M^^Rcf! 
3fR ^! fcRt^ KTH RFR! ^!I%^ I ^!R-fcRt^ H^fcd^t ^

eRpf! dlf^'sl I

6. iTR^R! •RTR!3!t ^ ?T^1 A 7T2!RTO 3!^!^ 
cTFt! vJ^fJ! FRT! 3fR leR7 ^

?I6^ 3RRT!^ ^\ :—

(^) 3!l^ ^ 3!f^RR Wl^%-R ?TTO3ft A y^r! FTc! Ft,

3fR
('ll) 'fi'^d ^J!^3!t FR 3TR4lRd Ft i
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7. ^ tVft ?!^ Rt RfRTpq SRTt7! ^ TRFt %
WF RR FR!^ 7ni7!3!t ^ Mdleld Ft t ^Rt telegraph/telegram 
% feR dlR, continent % feR d6l^4lH, post ^ feR FRf> 3nf^, 5^ 

RRI A cZJcJFTR A cTTR RTT^ I

8. 3Rtvtt, WRtRtt STlfe 7TRI!3Tt ^ ^Rf RtF^ft RRF
Rft FIRctRT 7TT^T3!t A Mdfeld Ft ^ ft, FRt f^RF, RlJMd, QRld 
^fcRT, e^Rt, ^RdRT, FI cl 4X1 37!^, i^tt RFT 3FRTR7 wA FT%F |

9. STdR^Rl Vl«<t cRT ^cRTFT^t fcfRl A fcT^jcR77! : 3T^vft 
?!^t cR! tcRRTdR11! $ddl ^llFcl R^t FtR! F!%F 1% \3Rf% <RKUI 

cictdH ^FR!7!^ F^nt A RR f^TFR F FcfiF> RITfFcT FRRt F>t 3!!FRFFkT! 
F% | FR ^FRTRft feffit fcRFRR17! 37J)F1 RRFTR0! ^ 3!l^RR!f^R 
3TRRR! FtR! F!%R 3ftR RR7! ^Rt R^FctR f^R RRR Fff R!RR ^

10. fcPT : ftFt F 3RTR!R RR FteTR^F RRFt F^t, 3PFFT 
RFf Ft F^Frl FRR! FTfFR I

1 1. R!F5R R!^F : MlRRlf^F,' ?PF!Fcft A RTFTR RRF, ^ 

guaranteed % fclR 'RRf^Rf , classical % fcTR 'FchRicrI’ , codifier 
% fcTR 'FflFFRR 311R, % RTF RTTRFF 3ftR FT^TfcTFT R!R!R!!R^tF 

FftRFI % 3TRR7TR FR!R RR # 3ftR ^Rt ?PFRR7t Fit M|RriRf 

TRFTFctt F^t 3RF?FFTR73!t( FR!- RJFtFR!, FMFtRldl 3ftR Rtf^FdR! 
FR EF!R RTF^ ^R cZJFFtR A c!!Rt FT%R I

12. MlRRI^F> ?Rf1 A RfRl 3ftR RFRR! : FTf^R RltM FR 

RRRRTRF FTR ^ FTR RFtR FTRR! F#R 3flR RfRFrT SWA % fc!R 

Ft FPFt ^T 4tF F!FRTR c!R! ^R! R!%R I F^t M RRF-RFR!3!t Fit 
RTRcfR! 3ftR #FR! RfRFT^ A RfFTFd! PlctJtt I FTFt RFT RfRfTR 
RR 3TTFtftR '31lf^RF^r FR RIFF t, 'cRNglRcp', 'cRFlf^!FT' 3Rf^

FRRR R Rt^t RR,
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W^fold ^ M^lVl OT^f^RT ^
'I^Ptftd TTscfl <^Ri sTcH ^TT TRRTf ^ I

I 3. FetcT : ^ ^ ?Rcft 3 GTTcT^T^kTFJ^TR' FetcT cRf
5Rfm ^> u£[ ^ A fcR^TT Wf^T|

14. TrEPT cM 4TT ^RTt7! : T^PT cM % T&TH P? 3T^<TR 4P 

M-mVi tP'!dl lens, patent 3TTf^ ?T^t fcRPcR^T #P,

"Jn ^UC 'T cfr^j el^-j, ^ cp^n I/
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qRfW - v

3lli|'l'l cjqKI MttJlRlcI tj)t '^t

TTe^-^TITF?l)O^To

MiRhiRc^ : Rl5lM,

^g-1,2 (^O 2058)

^RT MlR*tlR<t> ?R^-^tTT? : RI51H 

(IM-3PM)) Qo 819)

HlR*1lf^ct> TT^-RtST? : 3fR

WTlf^j RI5IM, ^^-1, 2 (^o 1297)

ifFcT TR^-RBJF : HmRI^ sfTR
PPTTf^RR RT5TH (fM-3fM) (^o 700) 

eRRT mR-Hlf^R fcT^TH (^o 223) 278.00

«[FcT MlR'HlRct) : 3j|^5lH,

■^q^RlsIM, ^Rl5lM

s[Fd mR'Mif^'t' : 3iiyRi§iM,

^ (f£cR-3TTfcft) {yo 240)

^FcT MiRhiR^ : ^s1ul

(^o 104)

^cT MlR'HlR^ : ^4)R|i|-ft

(R-Rd, R<^d, itiRcn) (^O 253)

fFd PTR’PTR^ : ^RuRV2 (^Jo 186) 34.00

1.
174.00

2.
38.50

3.
292.00

4.
132.00

5.

6.
239.00

7.
48.50

8.
48.00

9.
57.00

10.
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^i«4n(cH41

Rl5lM (^o 337)

^WcT 3TefT? ^1^4 (^o 378)

crf^T^T TT^Reft (^o 172)

TT^kT ^STT TT^RIcft 

3T?rf^aT RI5IM ^I^TSTcft

[o 179)1. 10.00

2. 87.00

3. 55.00>

4. 259.00
/ 5. 284.00

6. 30.00

"HlqiRlsiH ^leqicicfl (•3T^5ft-f^ cf?TT7.

fM-3irr^t) (^O 249) 113.00

82.00

fFcT M^IK-M ^I«1Nc41 (3iTp3ft-ft^) 

fFcT Mi'IKI'1 ^I«1Nc41

RI5IM ^|6<I4c4) (^o 174) 

cfl4>-W?IK-M ^I^NcrTl (^o 98)

(hmR)4t1 ?I^Nc41-9) (^o 96) 

^R)5lM (^o 198)

^le^Nc^l (^O 62)

8.

9.

10.

11. 52.00

12*. 4.40

13. 10.00

14. 6.50
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15. ^|-sciKic?l (^0 103)

16. ^IcJkTR ^l«iNe?l (^o 126)

17. (’Jo 56)

18. ^uldl P|iio|U| (^o 67)

19. Rl§1M ? I sc; M oft (’Jo 85)

20. JlR*Id cift ^l^i^cft (tjo 135)

^l«1Noft (^o 115)

22. ijntd 3ft ^I^Noft (^o 156)

23. TjRlsIH cjft ^l^idoft (’Jo 141)

10.25

11.60

2.00

38.00 v

50.00

f^f:^Jo^

f^:?Jocp

21.

cfftf^r^r-^Ri^ft (^o 197)

(’JO 357)

■fttfcfdft (^o 536)

g 6^1 Si FT ^Ts^-d'TTF (go 144)

TFTRjf^FF $v4)Pli|'ft ^F^-TTW (go 167) 

■g’ftoT TT^-TFT? (go 369)

TIdd gd gprsTFT TTe^-’ftW 

gfdsTFT (go 328)

ddddFddT ■Jjfcr^TTd gd tcFTcft^cfft 

^-gnr? (go 48)

’ToFFlf^cTT gd ^T^Tdcft (go 184)

62.001.
143.002.
119.003.
60.004.

5.
200.006.

7.
88.008.

9.
15.00

12.2510.
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3irafar ^CTRT ncl3f$Trr MI6<t||cllU/

jfjoTTo Tle^-^fTUF

¥ ^fd 61 Ri 0

2. ITT^Icf) cl ^TRcpfcfcJ) ^TR

3.

i. 195.00

109.00

79.00

4. 53.00

5. . GT'Tftre WH 17.00

4>'l^c1l : ^ qf^RJ

qrf%cT PR qq 3Tfq^ : ^ R'^PT

qqtcRnft : PpRRT 5PPPT

6. 294.00

7. 40.00

8. 23.50

TRf fc|5lH9. 115.00
2-^'D<4) qq 2-qprf^KT TPITcT \r4
f^R TT^faRofi %

MxJl^lPldtq q^cPf

TRTPTd 3fR TRSRT

10.

68.00

11. 90.00

12. 105.00
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