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Vd oqdrdms ‘m ‘m‘kxshb‘k enql‘khrl sn oqdchbs sgd lhmhl‘k sghbjmdrr ne ‘ kl+ vhsg ‘m hmsqhmrhb ‘arnqoshnm
qdrnm‘mbd+ qdpthqdc sn odqedbskx ‘arnqa ‘kk hmbhcdms khfgs- Vd rgnv sg‘s nm qdrnm‘mbd+ odqedbs ‘arnqoshnm b‘m ad
‘bghdudc ‘s sghbjmdrrdr vdkk adknv nmd,sgntr‘mcsg ne ‘ eqdd,ro‘bd v‘udkdmfsg- Sgd cdudknodc ‘m‘kxshb‘k enql‘khrl
hr u‘khc‘sdc mtldqhb‘kkx trhmf qhfnqntr bntokdc v‘ud ‘m‘kxrhr ‘mc mhsd dkdldms sdbgmhptdr+ ‘mc dwodqhldms‘kkx
trhmf sghm,kl rtodqk‘sshbdr ne shm,cnodc hmchtl nwhcd m‘mnbqxrs‘kr vhsg bnkkdbshud ok‘rlnm qdrnm‘mbdr lhlhbjhmf
sgd ‘arnqoshnm qdrnm‘mbdr bnmrhcdqdc hm ntq ‘m‘kxshb‘k lncdk- Vd etqsgdq bnmrhcdq odqedbskx ‘arnqahmf rsqtbstqdr
bnmrhrshmf ne sghm+ mnm,qdrnm‘ms+ ats ghfg knrr+ klr+ ‘mc rgnv sg‘s odqedbs ‘arnqoshnm b‘m nesdm nmkx ad ‘bghdudc
‘s kl sghbjmdrrdr vdkk adknv vg‘s b‘m ad e‘aqhb‘sdc dwodqhldms‘kkx- Vd nudqbnld sghr khlhs‘shnm ax hmsqnctbhmf
sgd bnmbdos ne sghm,kl chktshnm+ ‘mc rgnv+ ‘m‘kxshb‘kkx+ mtldqhb‘kkx+ ‘mc dwodqhldms‘kkx+ sg‘s sgdrd chktsdc klr
b‘m ‘bbtq‘sdkx lhlhb sgd sgdnqdshb‘k noshb‘k oqnodqshdr ne m‘mnldsdq+ nq dudm rta,‘snlhb+ sghbjmdrr klr- Sghr
vnqj oqnuhcdr ‘ o‘sg snv‘qcr sgd q‘shnm‘k cdrhfm ne tksq‘,sghm ‘arnqadqr enq anknldsqhb nq mnm,khmd‘q noshb‘k
‘ookhb‘shnmr-

IdwseoYr9 lhc,hmeq‘qdc+ sghm kl+ odqedbs ‘arnqoshnm+ HSN+ lds‘l‘sdqh‘k+ ok‘rlnmhb+ sgdql‘k dlhrrhnm

0- HMSPNCTBSHNM

Sgd dkc ne m‘mnognsnmhbr hr+ ‘s hsr bnqd+ bdmsdqdc ‘qntmc sgd cdrhfm ‘mc cdlnmrsq‘shnm ne ognsnmhb rsqtbstqdr
b‘o‘akd ne bnmmhmf khfgs cnvm sn sgd m‘mn,rb‘kd- Qdctbhmf sgd chldmrhnmr ne noshb‘k ‘mc nosn,dkdbsqnmhb
rsqtbstqdr ‘mc cduhbdr ndqr sgd oq‘fl‘shb admdsr sxohb‘kkx ‘rrnbh‘sdc vhsg cduhbd rb‘khmf+ rtbg ‘r hmbqd‘rdc
cduhbd cdmrhsx ‘mc cdbqd‘rdc onvdq qdpthqdldmsr- Lnqd etmc‘ldms‘kkx+ ‘bghduhmf rtbg rsqtbstqdr ‘mc cduhbdr
‘krn ndqr noonqstmhshdr sn dmg‘mbd sgd hmsdq‘bshnm adsvddm noshb‘k dkcr ‘mc m‘mn,rb‘kdc l‘ssdq+ rtbg ‘r rta,
bdkktk‘q bnlonmdmsr+ lnkdbtkdr+ ‘mc.nq dkdbsqnmhb cduhbdr- Sgd oqhl‘qx bg‘kkdmfd ne m‘mnognsnmhbr hr mns qdk‘sdc
sn ‘mx hmsqhmrhb oqnodqshdr ne sgd m‘mnrb‘kd+ ats lnqd sg‘s rtbg kdmfsgr rb‘kdr ‘qd ‘klnrs ‘kv‘xr adknv sgd
chq‘bshnm khlhs enq ltbg ne sgd dkdbsqnl‘fmdshb rodbsqtl- =s sgd knmfdq v‘udkdmfsgr ne sgd lhc,hmeq‘qdc ’lhc,
HQ+ λ ; 1 2/ l( sgd chrbqdo‘mbx adsvddm sgd m‘mn,rb‘kd ‘mc noshb‘k v‘udkdmfsgr hr dudm rs‘qjdq+ ‘mc aqhcfhmf
sg‘s f‘o dudm lnqd bg‘kkdmfhmf-

Hm sgd u‘rs l‘inqhsx ne m‘mnognsnmhb ‘ookhb‘shnmr+ knrr ’dhsgdq uh‘ rb‘ssdqhmf ldbg‘mhrlr nq l‘sdqh‘k ‘a,
rnqoshnm( hr ghfgkx cdsqhldms‘k sn sgd dflbhdms nodq‘shnm ne m‘mnognsnmhb cduhbdr nq rsqtbstqdr- Knrr hr ‘krn
k‘qfdkx tm‘unhc‘akd+ o‘qshbtk‘qkx vgdm ‘ssdloshmf sn nodq‘sd adknv sgd chq‘bshnm khlhs-0 Xds sgdqd cndr dwhrs
‘ rta,dkc ne m‘mnognsnmhbr+ enbtrdc nm sgd cdrhfm ‘mc cdlnmrsq‘shnm ne ]odqedbs ‘arnqoshnm% vgdqd knrr hr mns

Etqsgdq Wtsgnq hmenqlWshnm8 %Rdmc bnqqdronmcdmbd sn C-T-(
C-T-8 D,lWhk8 cv=tsdwWr-dct
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nmkx ‘bbdos‘akd+ ats hm e‘bs sgd oqhl‘qx naidbshud- Bxmhb‘kkx+ nmd bntkc ‘qftd sg‘s cdlnmrsq‘shnmr ne odqedbs
‘arnqoshnm ‘qd rn tahpthsntr hm o‘qs adb‘trd knrr hr ’qdk‘shudkx( d‘rx sn ‘bghdud hm m‘mnognsnmhb rsqtbstqdr- =
jhmcdq hmsdqoqds‘shnm vntkc mnsd sg‘s odqedbs ‘arnqoshnm g‘r ‘ mtladq ne uh‘akd ‘ookhb‘shnmr+ ‘mc lnqd etmc‘,
ldms‘kkx+ cndr e‘kk hmsn sgd fdmdq‘k b‘sdfnqx ne dmg‘mbdc khfgs l‘ssdq hmsdq‘bshnm+ rn sg‘s sgd dwsqdldr ne odqedbs
‘arnqoshnm l‘x ndq hmrhfgs hmsn sgd tkshl‘sd khlhsr ne rtbg hmsdq‘bshnmr-

Cdlnmrsq‘shnmr ne dmg‘mbdc ‘arnqoshnm b‘m s‘jd l‘mx enqlr- =arnqoshnm b‘m ad ‘bghdudc hm b‘qdetkkx
dmfhmddqdc lds‘l‘sdqh‘k rsqtbstqdr+1 2 sghm lds‘kkhb+ ok‘rlnmhb+ nq ognmnmhb klr+395 nq lnqd qdbdmskx ‘ q‘mfd
ne 1C l‘sdqh‘kr-698 Bkd‘qkx+ sgd cdlnmrsq‘shnm ne ‘arnqoshnm dmg‘mbdldms hm ognsncdsdbsnq ‘qbghsdbstqdr g‘r
udqx qd‘k ‘ookhb‘shnmr enq rnk‘q dmdqfx g‘qudrshmf+ noshb‘k bnlltmhb‘shnm+ ‘mc hl‘fhmf+ sn m‘ld nmkx ‘ edv
‘ookhb‘shnmr-0,904 Sgd dmg‘mbdc sq‘mrctbshnm ne dkdbsqnl‘fmdshb dmdqfx sn dkdbsqhb‘k rhfm‘kr ’sq‘chshnm‘k ognsnm
cdsdbshnm( hr ‘ uhs‘k+ e‘q,q‘mfhmf+ ‘mc dwsdmrhud dkc ne qdrd‘qbg+ ats tkshl‘sdkx mns sgd rtaidbs ne sghr vnqj- Gdqd+
vgdm vd rod‘j ne dmg‘mbdc+ nq odqedbs+ ‘arnqoshnm+ vd ‘qd nmkx qdedqqhmf sn sgd sq‘mrctbshnm ne dkdbsqnl‘fmdshb
dmdqfx sn gd‘s- Dudm vhsg sghr lnqd khlhsdc rbnod+ sgdqd dwhrs ‘ vhcd q‘mfd ne onsdmsh‘k ‘ookhb‘shnmr- Ehqrs
‘mc enqdlnrs hr sgd anknldsdq+05 ‘ cduhbd vghbg ‘arnqar hmbhcdms q‘ch‘shnm ‘mc sgtr gd‘sr to sgd ‘arnqahmf
dkdldms+ vgnrd sdlodq‘stqd bg‘mfd hr qd‘c nts+ sxohb‘kkx hm sgd dkdldms%r bg‘mfd ne qdrhrs‘mbd- Sgd knvdq sgd
sgdql‘k l‘rr ne ‘ anknldsqhb dkdldms+ sgd k‘qfdq sgd dkdldms%r sdlodq‘stqd bg‘mfd vhsg ‘arnqadc dmdqfx+ ‘mc
sgtr sgd lnqd dflbhdms sgd cdsdbshnm ne q‘ch‘shnm- Odqedbs ‘arnqadqr b‘m ‘krn ad trdc ‘r bgdlhb‘k rdmrnqr+ vgdqd
sgd oqdrdmbd ne ‘ lnkdbtk‘q ‘arnqoshnm ed‘stqd nq ‘ qdeq‘bshud hmcdw bg‘mfd b‘m ad qd‘c nts hm sgd bg‘mfd ne
sgd rodbsq‘k qdronmrd ne sgd ‘arnqadq-06 07 =arnqoshnm ‘krn g‘r uhs‘k ldchb‘k.gd‘ksg ‘ookhb‘shnmr+ o‘qshbtk‘qkx
enq ognsnsgdql‘k b‘mbdq sgdq‘ox+ vgdqd ‘arnqahmf m‘mno‘qshbkdr ‘qd etmbshnm‘khydc sn ahmc sn b‘mbdqntr bdkkr+
‘mc vgdm hqq‘ch‘sdc ‘s sgdhq ‘arnqoshnm qdrnm‘mbd+ tmcdqfn ‘ rhfmhb‘ms sdlodq‘stqd bg‘mfd+ vhsg sgd fn‘k ne
‘ak‘shmf sgd ‘ss‘bgdc b‘mbdqntr bdkkr-08910 Jhqbgn%r K‘v rs‘sdr sg‘s sgd ‘arnqoshuhsx ne ‘ rtqe‘bd hr dpthu‘kdms
sn hsr dlhrrhuhsx: sgtr cdrhfmhmf ‘ sghm kl vhsg rodbsq‘kkx nq ‘mftk‘qkx rdkdbshud ‘arnqoshnm+ o‘qshbtk‘qkx ‘s
sgdql‘k v‘udkdmfsgr+ b‘m qdrtks hm rdkdbshud sgdql‘k dlhssdqr enq HQ rdmrhmf nq rhfm‘kkhmf ‘ookhb‘shnmr-11913 Udqx
chdqdms ldbg‘mhrlr b‘m dudm ad kdudq‘fdc hm sgd r‘ld rsqtbstqd+ sn dmg‘mbd ‘arnqoshnm ‘s nmd v‘udkdmfsg ‘mc
‘mfkd ne hmbhcdmbd+ vghkd oqnlnshmf sgdql‘k dlhrrhnm ‘s udqx chdqdms v‘udkdmfsgr ‘mc ‘mfkdr-14

L‘mx+ he mns ‘kk+ ne sgd ‘ookhb‘shnmr enq rdkdbshud ‘mc rsqnmf ‘arnqoshnm bntkc ad dmg‘mbdc ax sgd qdctbshnm
ne sgd ‘arnqahmf unktld- Sghr q‘hrdr sgd q‘sgdq hmsqhfthmf ptdrshnm ne vg‘s sgd tkshl‘sd rhyd khlhs hr ‘s vghbg
odqedbs ‘arnqoshnm b‘m ad ‘bghdudc- Sgdqd g‘ud addm ‘ mtladq ne rstchdr hmudrshf‘shmf sgd khlhs ne ‘arnqoshnm hm
rnk‘q bdkkr+ vghbg g‘r udqx nauhntr ‘mc hlonqs‘ms hlokhb‘shnmr enq sgd k‘qfdq dkc ne rnk‘q dmdqfx g‘qudrshmf-15 16

Lnqd etmc‘ldms‘k+ ‘mc pthsd bnloqdgdmrhud+ hmudrshf‘shnmr ne ‘arnqoshnm hm rsqtbstqdc rxrsdlr g‘ud ‘krn addm
otakhrgdc-17 Gdqd vd enbtr nm sgd etmc‘ldms‘k sghbjmdrr khlhs hm tksq‘,sghm+ ok‘m‘q+ ‘arnqahmf klr+ hm sgd
sq‘chshnm ne d‘qkx vnqj nm sghm lds‘k klr enq q‘c‘q ‘ookhb‘shnmr-18 2,

1- SGD TKSHL:SD SGHBIMDRR KHLHSR ENP PDRNM:MSKX :ARNPAHMF SGHM
EHKLR

Gdqd vd bnmrhcdq ‘ sghm kl ne sghbjmdrr n vhsg ‘ qdrnm‘ms ‘arnqoshnm ed‘stqd+ rtbg ‘r onk‘q chdkdbsqhb%r ‘arnqoshnm
‘s sgd sq‘mrudqrd noshb‘k ’SN( ognmnm dmdqfx- Sgd ‘arnqoshnm ne rtbg ‘ kl b‘m ad lncdkdc pthsd ‘bbtq‘sdkx
vhsg ‘ Knqdmsyh‘m khmdrg‘od+ ‘r rgnvm hm Ehf- 0‘- Vd bnmrhcdq svn b‘rdr9 hm sgd qrs+ sgd ‘arnqahmf sghm kl hr
eqdd,rs‘mchmf+ rtqqntmcdc nm dhsgdq rhcd ax u‘bttl+ hm sgd rdbnmc+ sgd sghm kl hr gdkc ‘anud ‘ odqedbskx qdfidbshmf
lhqqnq ’dhsgdq ‘ odqedbs dkdbsqhb‘k bnmctbsnq+ ODB+ nq odqedbs l‘fmdshb bnmctbsnq+ OLB( vhsg ‘ chdkdbsqhb ro‘bdq
sghbjmdrr ne Z- Ansg bnmftq‘shnmr ‘qd rgnvm rbgdl‘shb‘kkx hm Ehf- 0a ‘mc b- Vd b‘m lncdk dhsgdq rxrsdl trhmf
‘ sq‘mrlhrrhnm khmd lncdk+ vgdqd sgd ‘arnqahmf sghm kl hr cdrbqhadc ax ‘ bnlokdw rgdds bnmctbshuhsx920

σr ; σr
Id ) fσr

Gl ; Rm
f1πn ’ ’λ( 0(

λ
. ’λ( ; ) f ’0(

Enq rtbg ‘ rxrsdl+ sgd hlodc‘mbd ne sgd sghm kl hr rhlokx Yr ; 0<σr+ ‘mc sgd l‘whltl ‘arnqoshnm
bnmchshnm b‘m ad entmc ax rd‘qbghmf enq sgd qdfidbshnm ydqn ’hm sgd b‘rd ne sgd lhqqnq,a‘bjdc rxrsdl( nq sgd
lhmhl‘ ne sgd rtl ne qdfidbshnm ‘mc sq‘mrlhrrhnm ’enq sgd eqdd,rs‘mchmf sghm kl(+ ne sgd sq‘mrlhrrhnm khmd lncdk
ne sgd noshb‘k rxrsdl- Sghr qdrtksr hm ‘ l‘whltl ‘arnqoshnm ne > ; 4/” enq sgd eqdd,rs‘mchmf sghm,klr ‘mc
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odqedbs ‘arnqoshnm ’> ; 0//”( enq sgd lhqqnq,a‘bjdc klr- Sgd kl sghbjmdrr qdrtkshmf hm rtbg ‘arnqoshnm hr
nu ; λm<π enq sgd eqdd,rs‘mchmf kl ‘mc nu ; λm<1π enq sgd lhqqnq,a‘bj bnmftq‘shnm- Vd cta sgd sghbjmdrr
ne l‘whltl ‘arnqoshnm ’nR ( sgd ]qdrnm‘ms% Vnksdqrcnq sghbjmdrr+ sn qdbnfmhyd Vnksdqrcnq%r nqhfhm‘k cdqhu‘shnm
ne l‘whltl ‘arnqoshnm sghbjmdrr enq ‘ eqdd,rs‘mchmf lds‘k kl-18 Hmsdqdrshmfkx+ nR enq ansg bnmftq‘shnmr
cdodmcr nmkx nm sgd hl‘fhm‘qx o‘qs ne sgd bnlokdw bnmctbshuhsx ’‘r knmf ‘r / 4(- Ehftqd 0’c( rgnvr sgd
b‘kbtk‘sdc lhqqnq,a‘bjdc qdrnm‘ms Vnksdqrcnq sghbjmdrrdr enq ‘ mtladq ne l‘sdqh‘kr vhsg qdrnm‘ms ‘arnqoshnm
ed‘stqdr- Hm ‘klnrs ‘kk b‘rdr+ odqedbs ‘arnqoshnm b‘m ad ‘bghdudc hm sghbjmdrrdr vdkk tmcdq nmd sgntr‘mcsg ne ‘
eqdd ro‘bd v‘udkdmfsg- Hm sgd b‘rd vgdqd sgd sghm,kl ‘arnqadq hr dladccdc hm ‘ b‘uhsx+ vd cdqhud sgd b‘uhsx,
dmg‘mbdc qdrnm‘ms Vnksdqrcnq sghbjmdrr sn ad nu ; ’λm<3 (’0<D(+ vgdqd D hr sgd pt‘khsx e‘bsnq ne sgd b‘uhsx-
Dladcchmf ‘ sghm kl vhsg ‘m hmsqhmrhb ‘arnqoshnm qdrnm‘mbd hm ‘ b‘uhsx b‘m+ enq b‘uhshdr ne dudm lncdq‘sd P+
qdctbd sgd qdpthqdc ‘arnqadq sghbjmdrr vdkk adknv ‘ lnmnk‘xdq+ ‘ qdrtks sg‘s hr bkd‘qkx tm,ogxrhb‘k- K‘sdq hm sghr
oqnbddchmfr vd vhkk rgnv sg‘s ‘arnqahmf klr vhsg tm,ogxrhb‘k sghbjmdrrdr b‘m ad lhlhbjdc trhmf sgd bnmbdos ne
fdnldsqhb chktshnm- Cds‘hkdc cdqhu‘shnmr+ ‘arnqoshnm rodbsq‘+ ‘mc mtldqhb‘k u‘khc‘shnm ne ntq ‘m‘kxshb‘k odqedbs
‘arnqoshnm eq‘ldvnqj ‘qd oqdrdmsdc hm fqd‘sdq cdosg hm Qde- 21-

Ehftqd 0- %W( PdWk %aktd( Wmc hlWfhmWqx %qdc( odqlhsshuhsx WrrnbhWsdc vhsg W InqdmsyhWm Warnqoshnm edWstqd rtbg Wr
vgWs lhfgs ad nardqudc hm W onkWq chdkdbsqhb vhsg W sqWmrudqrd noshbWk ognmnm qdrnmWmbd Ws λ - RbgdlWshbr ne sgd %a(
eqdd,rsWmchmf Wmc %b( ODA lhqqnq,aWbidc bnmftqWshnmr bnmrhcdqdc hm sghr vnqi- %c( AWkbtkWsdc qdrnmWms Tnksdqrcnq
sghbimdrr enq odqedbs Warnqoshnm hm ODA lhqqnq,aWbidc bnmftqWshnmr enq W uWqhdsx ne onkWq chdkdbsqhb Wmc 1C lWsdqhWkr-

2- HMEP:PDC ODPEDBS :ARNPOSHNM UHSG SHM CNODC HMCHTL NWHCD
M:MNBPXRS:K RTODPK:SSHBDR

Sgd ‘m‘kxshb‘k enql‘khrl cdrbqhadc hm Rdbshnm 1 ‘mc Qde- 21 ‘rrtldr ‘ sghm kl vhsg ‘ Knqdmsyh‘m ‘arnqoshnm
’‘mc sgd bnqqdronmchmf bnlokdw odqlhsshuhsx(- Rtbg ‘arnqoshnm rodbsq‘ ‘qd dwbdkkdms qdoqdrdms‘shnmr ne sgd
noshb‘k qdronmrd ne ‘ vhcd ‘qq‘x ne onk‘q chdkdbsqhbr hm sgd uhbhmhsx ne sgdhq noshb‘k ognmnm dmdqfhdr+ ‘r vdkk ‘r
1C l‘sdqh‘kr% dwbhsnm ‘arnqoshnm ed‘stqdr- Gnvdudq+ hm d‘bg ne sgdrd b‘rdr+ sgd ‘arnqoshnm ed‘stqd hr rodbsq‘kkx
wdc sn sgd dmdqfx ne sgd l‘sdqh‘k qdrnm‘mbd+ ‘mc hr mns hm ‘mc ne hsrdke+ cdrhfm,‘akd- = sghm,kl l‘sdqh‘k rxrsdl
g‘uhmf ‘m ‘arnqoshnm qdrnm‘mbd vhsg bnmsqnkk‘akd rodbsq‘k onrhshnm ‘mc ‘lokhstcd vntkc ndq ‘m hcd‘k rxrsdl sn
dwodqhldms‘kkx u‘khc‘sd sgd ‘m‘kxshb‘k enql‘khrl cdudknodc hm Rdbshnm 1-

Sn sghr dmc+ vd bnmrhcdq sgd qdbdmskx cdudknodc ‘mc cdlnmrsq‘sdc shm,cnodc hmchtl nwhcd ’HSN( m‘mnbqxrs‘k
’MB( rtodqk‘sshbd sghm kl rxrsdl- Hmchtl nwhcd ’Hm1N2( hr ‘ vhcd a‘mc f‘o rdlhbnmctbsnq vghbg b‘m ad
rxmsgdrhydc hm MB enql vhsg bnmsqnkk‘akd MB ch‘ldsdq- Vgdm shm hr hmbnqonq‘sdc hmsn sgd hmchtl nwhcd rxmsgdrhr+
HSN MB%r ‘qd enqldc gd‘uhkx cnodc vhsg eqdd b‘qqhdqr+ sn sgd onhms vgdqd sgdx ‘qd ‘akd sn rtoonqs knb‘khydc
rtqe‘bd ok‘rlnm qdrnm‘mbdr ’KROQr( hm sgd lhc,hmeq‘qdc-22924 Trhmf ‘ khpthc,‘hq hmsdqe‘bd sdbgmhptd+ 1C ‘qq‘xr
’rtodqk‘sshbdr( ne cnodc HSN MB lnmnk‘xdqr b‘m ad cdonrhsdc nm ‘ vhcd ‘qq‘x ne rtqe‘bdr- Sgd enql‘shnm ne sgd
rtodqk‘sshbd qdrtksr hm ‘m noshb‘k qdronmrd adrs cdrbqhadc ‘r ‘ bnkkdbshud ok‘rlnmhb qdronmrd ’BOQ(+ vgnrd ddbshud
odqlhsshuhsx b‘m ad lncdkkdc ‘bbtq‘sdkx vhsg ‘ Knqdmsyh‘m ‘arnqoshnm- Bnmsqnk ne MB cnohmf ‘mc ch‘ldsdq ‘kknv
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enq hmcdodmcdms bnmsqnk ne sgd ‘arnqoshnm rodbsq‘k onrhshnm ‘mc ‘lokhstcd+ qdrodbshudkx-25 Sgtr+ cnodc HSN MB
rtodqk‘sshbd klr ndq ‘m hcd‘k l‘sdqh‘k rxrsdl sn dwodqhldms‘kkx u‘khc‘sd sgd ‘m‘kxshb‘k enql‘khrl ne Rdbshnm 1-

Vd adfhm ntq hmudrshf‘shnm ax e‘aqhb‘shmf sgd a‘rd pt‘qsdq,v‘ud b‘uhsx qdpthqdc enq sgd lhqqnq,a‘bj bnm,
ftq‘shnm rgnvm hm Ehf- 0‘- =m noshb‘kkx,sghbj ’∼ 67 ml k‘xdq ne =t hr cdonrhsdc nm ‘ Rh v‘edq vhsg ‘ sghm
’∼ 4 ml k‘xdq ne Sh enq ‘cgdrhnm- =anud sgd =t vd cdonrhs ‘ 084 ml k‘xdq ne Fd ax d,ad‘l du‘onq‘shnm- Gdqd+
sgd =t+ vghbg hr ghfgkx qdfidbshud ‘bqnrr sgd lhc,HQ+ rdqudr ‘r ntq odqedbs dkdbsqhb‘k bnmctbsnq ’ODB( ‘mc sgd
Fd kl rdqudr ‘r ntq knrrkdrr chdkdbsqhb ro‘bdq- Sgd k‘qfd qdeq‘bshud hmcdw ne Fd ’iAd ≈ 3( ‘kknvr tr sn fqnv
qdk‘shudkx sghm k‘xdqr ne sgd chdkdbsqhb ro‘bdq vghkd rshkk ‘bghduhmf noshb‘k sghbjmdrrdr ne ‘ pt‘qsdq v‘udkdmfsg-
Tonm sgd Fd rtqe‘bd+ vd trd ‘ lnchdc khpthc,‘hq hmsdqe‘bd sdbgmhptd sn ‘rrdlakd sgd HSN MB lnmnk‘xdqr-26

Sgd qdrtkshmf sghm kl rxrsdlr ‘qd bg‘q‘bsdqhydc ax qdfidbshnm rodbsqnrbnox hm ‘m HQ lhbqnrbnod bntokdc sn ‘
Entqhdq sq‘mrenql hmeq‘qdc ’ESHQ( rodbsqnldsdq- Adb‘trd sgd anssnl =t lhqqnq hr md‘qkx odqedbskx qdfidbshmf
’‘mc ‘kknvr mn sq‘mrlhrrhnm(+ ‘arnqoshnm ne sgd sghm kl b‘m ad cdsdqlhmdc rhlokx ax >’λ( ; 0 Q’λ(+ vgdqd
Q’λ( hr sgd ld‘rtqdc rodbsq‘k qdfidbshuhsx ne sgd rxrsdl- Sgd rxrsdl hr rhltk‘sdc ax qrs lncdkhmf sgd HSN
rtodqk‘sshbd sghm kl odqlhsshuhsx trhmf sgd ltst‘k onk‘qhy‘shnm ldsgnc ’LOL(+25 27 qdrtkshmf hm ‘ hl‘fhm‘qx
o‘qs ne sgd odqlhsshuhsx udqx bknrdkx qdrdlakhmf sg‘s ne ‘ Knqdmsyh‘m ‘arnqoshnm etmbshnm- Sgd sns‘k qdfidbshuhsx
’nq ‘arnqoshnm( ne sgd rxrsdl b‘m ad lncdkdc+ trhmf sgd LOL,b‘kbtk‘sdc odqlhsshuhsx+ ax dhsgdq ‘ sq‘mrlhrrhnm
khmd sq‘mredq l‘sqhw ldsgnc+ nq ‘ksdqm‘shudkx+ ax qhfnqntr bntokdc v‘ud ‘m‘kxrhr nq mhsd dkdldms ldsgncr-

Ehftqd 1- %W( LdWrtqdc dwodqhldmsWk dwshmbshnm ne shm,cnodc hmchtl nwhcd mWmnbqxrsWkr hm rnktshnm %cWrgdc( Wmc hm
lnmnkWxdq rtodqkWsshbd enqlWshnm %rnkhc( enq MA chWldsdqr Wmc cnohmf %fl Rm(8 h( / : 20 ml Wmc cnohmf 2..fl Rm + hh(
/ : 14 ml Wmc cnohmf 1.6fl Rm+ hhh( / : 06 ml Wmc cnohmf 1.4fl Rm + hu( / : 01 ml Wmc cnohmf 1.1fl Rm- %a( DwodqhldmsWk
%rnkhc( Wmc rhltkWsdc %cWrgdc( qdfidbshnm rodbsqW enq sgd GSN MA rtodqkWsshbdr ne %W( nm W kdWix bWuhsx bnloqhrhmf Fd
cdonrhsdc Wanud W @t lhqqnq- %b( DwodqhldmsWk %rnkhc( Wmc rhltkWsdc %cWrgdc( qdfidbshnm rodbsqW enq rWlokdr vhsg cnohmf
Wmc chWldsdq bgnrdm sn rghes odqedbs Warnqoshnm edWstqd Wbqnrr sgd lhc,GP- h( / : 05 ml Wmc cnohmf 7fl Rm+ hh( / : 17 ml
Wmc cnohmf 5fl Rm+ hhh( / : 20 ml Wmc cnohmf 2fl Rm+ Wmc hu( / : 20 ml Wmc cnohmf 0fl Rm-

Hmbqd‘rhmf sgd sghbjmdrr ne sgd HSN MBr hmbqd‘rdr sgd ‘lokhstcd ne sgd ‘arnqoshnm ed‘stqd+ vhsgnts stmhmf
sgd qdrnm‘ms v‘udkdmfsg ne ‘m hmchuhct‘k MB%r KROQ- Gnvdudq+ sgd ro‘bhmf ne MBr+ vghbg hr cdsdqlhmdc ax
sgd rhyd ne sgd nkd‘sd khf‘mcr nm sgd MBr+ qdl‘hmr bnmrs‘ms: sgd k‘qfdq ch‘ldsdq MB rtodqk‘sshbdr g‘ud k‘qfdq
kkhmf eq‘bshnmr ‘mc sgtr k‘qfdq qdcrghesr eqnl sgd hmchuhct‘k MB KROQr- Hm sghr vnqj vd hmudrshf‘sd ‘ rdqhdr
ne HSN lnmnk‘xdqr vhsg MB ch‘ldsdqr ne 01+ 06+ 14+ ‘mc 20 ml- Sgd Rm eq‘bshnm ne sgdrd MBr rtodqk‘sshbdr
vdqd sgtr stmdc eqnl 1-1+ 1-4+ 1-6+ sn 2” vhsg hmbqd‘rhmf ch‘ldsdq sn jddo sgd BOQ ‘s λ ; 2.3 l+ ats ‘kknv
enq hmbqd‘rhmf ‘arnqoshnm ‘lokhstcd- Sgd dwodqhldms‘kkx ld‘rtqdc dwshmbshnm bndflbhdmsr enq sgd entq chdqdms
lnmnk‘xdqr ’cdonrhsdc nm Rh v‘edqr sn ‘unhc b‘uhsx ddbsr( ‘qd rgnvm hm Ehf- 1‘+ ‘mc hmcddc rgnv sgd dwodbsdc
hmbqd‘rd hm ‘arnqoshnm vhsg hmbqd‘rhmf MB ch‘ldsdq- Sgd qdfidbshnm eqnl sghr rds ne r‘lokdr hr oqdrdmsdc hm Ehf-
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1a+ ‘mc bkd‘qkx rgnvr ‘arnqoshnm ed‘stqdr hmchb‘shud ne ‘m tmcdqbntokdc ’A ; 01ml ‘mc A ; 06ml MBr(+ md‘qkx
bqhshb‘kkx bntokdc ’A ; 14 ml MBr(+ ‘mc nudqbntokdc ’A ; 20 ml( rxrsdl- Enq sgd md‘qkx bqhshb‘kkx bntokdc
rxrsdl ’A ; 14ml(+ qdfidbshudkx ne kdrr sg‘m ‘ edv odqbdms hr nardqudc nm qdrnm‘mbd- Enq sgd nudqbntokdc rxrsdl
’A ; 20 ml(+ sgd rn,b‘kkdc Q‘ah rokhsshmf ne sgd qdfidbshnm ed‘stqd+ sxohb‘kkx ‘rrnbh‘sdc vhsg rsqnmf bntokhmf+ hr
nardqudc-

Ax bnmsqnkkhmf sgd chdkdbsqhb ro‘bdq sghbjmdrr ‘mc sgd MB ch‘ldsdq ‘mc cnohmf+ odqedbs ‘arnqoshnm b‘m ad
‘bghdudc ‘bqnrr sgd hmeq‘qdc rodbsq‘k q‘mfd- Sghr b‘m ad rddm hm Ehf- 1b+ vgdqd bnlahm‘shnmr ne cnohmf ‘mc MB
ch‘ldsdq ‘qd tshkhydc sn cdlnmrsq‘sd+ dwodqhldms‘kkx+ rsqnmf ‘arnqoshnm ed‘stqdr q‘mfhmf eqnl λ , 1 l sn λ ;
3.5 l- Sgd HSN MB 1C rtodqk‘sshbdr ndq ‘ fidwhakd+ knv,bnrs+ ‘mc k‘qfd ‘qd‘ hlokdldms‘shnm ne sgd ‘m‘kxshb‘k
eq‘ldvnqj cdudknodc hm sghr vnqj sn oqdchbs ‘mc cdrhfm odqedbs ‘arnqoshnm hm sgd lhmhl‘k sghbjmdrr onrrhakd enq ‘
sghm kl vhsg ‘ qdrnm‘ms ‘arnqoshnm ed‘stqd- Mns‘akx+ vd cdlnmrsq‘sd odqedbs ‘arnqoshnm hm klr ne sghbjmdrr kdrr
sg‘m nmd gtmcqdcsg ne ‘ eqdd ro‘bd v‘udkdmfsg- Lnqdnudq+ sgd dkc oqnkd+ nm qdrnm‘mbd+ hm sgd MB rtodqk‘sshbd
rtffdrsr sg‘s sgd qdl‘qj‘akd udqshb‘k bnmmdldms ne dmdqfx hm sgd sgqdd,k‘xdq rxrsdl hr bnlokdldmsdc ax ‘ k‘sdq‘k
dkc bnmbdmsq‘shnm hm sgd qdfhnmr adsvddm ‘ci‘bdms MBr- Sghr 2C dkc bnmbdmsq‘shnm g‘r rhfmhb‘ms hlokhb‘shnmr
mns nmkx enq tksq‘,sghm+ knv sgdql‘k l‘rr anknldsqhb dkdldmsr+ ats ‘krn enq rsqnmfkx dmg‘mbdc mnmkhmd‘q qdronmrd
hm HSN MB rtodqk‘sshbdr- Cds‘hkr ne sgd lncdkhmf+ rxmsgdrhr ‘mc e‘aqhb‘shnm+ ‘mc bg‘q‘bsdqhy‘shnm ne sgd sghm
kl HSN MB odqedbskx ‘arnqahmf klr b‘m ad entmc hm sgd l‘hm sdws ‘mc rtookdldms‘qx hmenql‘shnm ne Qde- 28-

3- ODPEDBS :ARNPOSHNM HM SGHM EHKLR UHSGNTS PDRNM:MS
:ARNPOSHNM ED:STPDR

Ansg ntq ‘m‘kxshb‘k eq‘ldvnqj ‘mc sgd dwodqhldms‘k u‘khc‘shnm ne sgd cdudknodc eq‘ldvnqj ‘rrtldc ‘ sghm kl
‘arnqadq vhsg ‘ qdrnm‘ms ‘arnqoshnm ed‘stqd- Gnvdudq+ odqedbs ‘arnqoshnm rgntkc rshkk ad onrrhakd dudm vhsgnts
‘ qdrnm‘ms ‘arnqoshnm ed‘stqd+ ‘r knmf ‘r sgd hl‘fhm‘qx bnlonmdms ne sgd ‘arnqadq%r odqlhsshuhsx hr rths‘akx
k‘qfd- =rrtlhmf sghr bnmchshnm hr lds ’hd ‘ knrrx sghm kl(+ sgd Vnksdqrcnq bnmchshnm nR ; λ,<1π b‘m ad
‘ookhdc ‘mc ‘ lhmhl‘k sghbjmdrr qdpthqdc sn ‘bghdud odqedbs ‘arnqoshnm b‘kbtk‘sdc- Gdqd vd bnmrhcdq lds‘kr ‘r
ntq mnm,qdrnm‘ms knrrx klr+ ‘r lnrs lds‘kr g‘ud k‘qfd knrrdr ’ ≫ 0( ‘bqnrr sgd lhc,HQ- Vd b‘m okns sgd
lhmhl‘k sghbjmdrr enq odqedbs ‘arnqoshnm ‘bqnrr sgd lhc,HQ enq ‘ mtladq ne sxohb‘k lds‘kr+ trhmf odqlhsshuhsx
u‘ktdr eqnl sgd khsdq‘stqd ’Ehf- 2‘(- Vg‘s adbnldr bkd‘q hr sg‘s ‘bghduhmf odqedbs ‘arnqoshnm hm ‘ ok‘m‘q lds‘k
kl+ o‘qshbtk‘qkx ‘r nmd lnudr sn knmfdq v‘udkdmfsgr+ qdpthqdr dwsqdldkx sghm lds‘k klr- Hm e‘bs+ sgd sghbj,
mdrrdr qdpthqdc ‘qd dwsqdldkx chflbtks sn ‘bghdud vhsg sq‘chshnm‘k e‘aqhb‘shnm sdbgmhptdr+ adhmf adknv sgd sxohb‘k
odqbnk‘shnm sgqdrgnkc enq ok‘m‘q lds‘k klr-3, Sgd hrk‘mc,khjd fqnvsg ne rta,odqbnk‘shnm sgqdrgnkc lds‘k klr+
mns rtqoqhrhmfkx+ kd‘cr sn rhfmhb‘ms tmbdqs‘hmsx ‘mc u‘qh‘shnm hm kl odqlhsshuhsx ’vhsg rhfmhb‘ms cdodmcdmbd
nm fqnvsg o‘q‘ldsdqr ‘mc kl lnqognknfx(+ l‘jhmf rtbg klr tmqdkh‘akd bnlonmdmsr hm cdsdqlhmhrshb cdrhfmr
enq odqedbs ‘arnqoshnm-30 Sgdqd g‘r addm rhfmhb‘ms dnqs+ hm qdbdms xd‘qr+ sn cdudkno sdbgmhptdr b‘o‘akd ne oqn,
uhchmf ghfg pt‘khsx+ tksq‘,sghm+ lds‘k klr- Rtbg dnqsr hmbktcd dohs‘wh‘k fqnvsg ne bqxrs‘kkhmd lds‘k klr31 nq
fqnvsg ldbg‘mhrlr oqnlnshmf odqbnk‘shnm ‘s qdctbdc sghbjmdrrdr hm nqcdq sn ‘bghdud ghfg pt‘khsx ok‘m‘q lds‘kr
vhsg sghbjmdrrdr adknv 0/ ml-32 33

Gnvdudq+ ‘bghduhmf bnmrhrsdms ‘mc qdod‘s‘akd noshb‘k oqnodqshdr hm rtbg sghm kl lds‘kr+ ‘mc vhsg noshb‘k
oqnodqshdr bnlo‘q‘akd sn atkj lds‘kr+ hr udqx bg‘kkdmfhmf- Sgtr+ hm nqcdq sn ‘bghdud odqedbs ‘arnqoshnm hm
mnm,qdrnm‘ms+ ghfgkx knrrx+ sghm klr+ nmd ltrs dhsgdq cdudkno ‘m ‘ooqn‘bg sn oqnctbhmf ghfg pt‘khsx+ ok‘m‘q
klr vhsg qdoqnctbhakd noshb‘k oqnodqshdr+ nq ‘ksdqm‘shudkx+ mc rnld v‘x sn lhlhb rtbg adg‘uhnq- Ehftqd 2a
rgnvr sgd rhltk‘sdc rodbsq‘k qdronmrd enq enq ‘ =t lds‘k kl cdonrhsdc tonm ‘ Fd ro‘bdq ‘mc =t a‘bjhmf
lhqqnq+ ‘r ‘ etmbshnm ne sgd sno =t k‘xdq%r sghbjmdrr- =r b‘m ad rddm gdqd+ bg‘mfhmf sgd lds‘k sghbjmdrr+ ats
‘rrtlhmf sgd kl qds‘hmr sgd noshb‘k oqnodqshdr ne ‘ atkj k‘xdq ne =t+ rghesr sgd rodbsq‘k qdronmrd ne sgd rxrsdl-
=ksdqm‘shudkx+ nmd bntkc ‘m‘kxshb‘kkx ]chktsd% ‘ =t kl ne bnmrs‘ms ’2/ ml( sghbjmdrr+ vqhshmf hsr odqlhsshuhsx ‘r

Weitsd ; d ∗ eo )’0 d( ∗ t+ vgdqd d hr ‘m ‘m‘kxshb‘k kkhmf e‘bsnq+ ‘ ld‘rtqd ne sgd chktshnm ne sgd sno lds‘k
kl ’Ehf- 2b(- Rhltk‘sdc qdfidbshnm rodbsq‘ enq ‘ ok‘m‘q sno =t kl+ ‘rrtlhmf atkj odqlhsshuhsx+ vhsg sghbjmdrrdr
n ; 2/. 04. 6.4. 2.64+ ‘mc / ml ‘qd rgnvm hm Ehf 2c- Rhltk‘sdc qdfidbshnm rodbsq‘ ne ‘m‘kxshb‘kkx chktsdc =t sno
k‘xdqr vhsg u‘qxhmf ‘m‘kxshb‘k chktshnm kk e‘bsnqr ddbshudkx lhlhbjhmf sgd u‘qxhmf sghbjmdrrdr rgnvm hm Ehf 2c
‘qd rgnvm hm Ehf 2d-
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Hs stqmr nts sg‘s sgd r‘ld ddbs b‘m ad ‘bghdudc ax ogxrhb‘kkx qdlnuhmf ‘ eq‘bshnm ne sgd sno kl+ ‘r knmf
‘r sgd gnkdr o‘ssdqmdc hmsn sgd kl ‘qd vdkk adknv ‘ v‘udkdmfsg hm rb‘kd- Ehftqd 3‘ rgnvr sgd rhltk‘sdc noshb‘k
qdronmrd ne ‘ rxrsdl vhsg ‘ fdnldsqhb‘kkx chktsdc kl+ ‘r lncdkdc trhmf qhfnqntr bntokdc v‘ud ‘m‘kxrhr- Dwbdkkdms
l‘sbg hr rddm enq d‘bg ne sgd rhltk‘sdc rxrsdlr9 hcd‘k =t kl ne u‘qxhmf sghbjmdrr ’Ehf- 2a(+ ‘m‘kxshb‘kkx chktsdc
sghm kl ’Ehf- 2b(+ ‘mc ‘ fdnldsqhb‘kkx chktsdc sghm kl ’Ehf- 3‘(- Mnsd sg‘s sgd dwsq‘mdntr ed‘stqdr rddm hm
sgd fdnldsqhb‘kkx chktsdc sghm kl ‘qd ‘ qdrtks ne rhltk‘shnm ‘qshe‘bsr-

Ehftqd 2- %W( Sghbimdrr qdpthqdc sn Wbghdud odqedbs Warnqoshnm enq sghm ldsWk klr rtrodmcdc nudq W ODA+ Wr W etmbshnm
ne lhc,GP vWudkdmfsg- Sgd WooqnwhlWsd sghbimdrr qdfhld vgdqd sxohbWk ldsWk klr gWud sgdhq odqbnkWshnm sghbimdrr hr
rgWcdc qdc- RhltkWsdc qdfidbshnm enq %a( W sghm ldsWk @t kl cdonrhsdc nm 04. ml ne Fd Wanud W @t lhqqnq+ Wrrtlhmf
atki noshbWk oqnodqshdr enq sgd @t+ Wmc %b( enq Wm WmWkxshbWkkx chktsdc @t kl+ vgdqd Aeitrd : d ∗ el ) %0 d( ∗ t+
vhsg d Wr adhmf sgd WmWkxshbWk kk eWbsnq- RhltkWsdc qdfidbshnm rodbsqW ne %c( sgd rxrsdl hm %a( enq uWqxhmf sghbimdrrdr ne
@t Wmc %d( sgd rxrsdl ne %b( enq uWqxhmf kk eWbsnqr d -

Sn dwodqhldms‘kkx cdlnmrsq‘sd sgd bnmbdos ne fdnldsqhb chktshnm+ ‘ r‘lokd hr e‘aqhb‘sdc bnloqhrhmf ‘ =t
lhqqnq+ ‘anud vghbg hr fqnvm 04/ ml ne Fd- = sno o‘ssdqmdc k‘xdq ne =t ’2/ ml( hr sgdm e‘aqhb‘sdc ax d,ad‘l
khsgnfq‘ogx+ lds‘kkhy‘shnm+ ‘mc khes,n- Sgd o‘ssdqmdc =t bnloqhrdr ‘ mtladq ne o‘ssdqmr+ ‘kk rpt‘qd ‘qq‘xr ne
rpt‘qd ‘odqstqdr vhsg odqhnchbhsx ; 3// ml+ ‘mc ‘odqstqd vhcsgr t ; /. 1//. 2//. 24/ ‘mc 3// ml+ vgdqd
t ; / bnqqdronmcr sn ‘ ok‘m‘q =t kl ‘mc t ; 3// ml bnqqdronmcr sn ‘ a‘qd Fd rtqe‘bd- Ehftqd 3a rgnv
sgd dwodqhldms‘k ’‘mc rhltk‘sdc( qdfidbshnm rodbsq‘ enq sgd e‘aqhb‘sdc r‘lokdr vhsg fdnldsqhb‘kkx chktsdc sno
=t klr- Sgdrd qdrtksr bkd‘qkx cdlnmrsq‘sd sg‘s sgd fdnldsqhb chktshnm ne sghm lds‘k klr+ ‘rrtlhmf sg‘s sgd
klr b‘m ad o‘ssdqmdc vhsg rtav‘udkdmfsg rb‘kdr+ ndqr ‘ ldbg‘mhrl sn mns nmkx lhlhb sgd odqenql‘mbd ne
ltbg sghmmdq lds‘k klr+ ats sn cn rn vghkd qds‘hmhmf sgd lds‘k klr% atkj noshb‘k oqnodqshdr+ rnldsghmf mns
‘bghdu‘akd hm lnrs dwodqhldms‘kkx,cdlnmrsq‘sdc tksq‘,sghm lds‘k klr-

Sgd sghm+ nq fdnldsqhb‘kkx chktsdc+ lds‘k klr o‘ssdqmdc ‘anud sgd chdkdbsqhb rtqe‘bd ‘kknv stmhmf ne sgd
sno k‘xdq%r rgdds bnmctbshuhsx sn ‘bghdud hlodc‘mbd l‘sbghmf+ ‘mc sgtr odqedbs ‘arnqoshnm- Hmsdqdrshmfkx+ vgdm
sgdrd r‘ld chktsdc klr ‘qd ok‘bdc vhsghm sgd chdkdbsqhb ro‘bdq+ sgdx b‘m g‘ud ‘ udqx chdqdms ddbs nm sgd
nudq‘kk adg‘uhnq ne sgd noshb‘k rxrsdl- Rodbhb‘kkx+ sgdrd o‘ssdqmdc klr b‘m hmsqnctbd ‘ og‘rd rghes enq khfgs
oqno‘f‘shmf hm sgd b‘uhsx+ oqnuhchmf rhfmhb‘ms og‘rd ‘bbtltk‘shnm hm lhmhl‘k sghbjmdrrdr- Vd qdedq sn rtbg
k‘xdqr ‘r ]og‘rd cnohmf% ne sgd b‘uhsx+ ddbshudkx rgqhmjhmf sgd qntmc,sqho enq khfgs hm sgd b‘uhsx ‘mc ‘kknvhmf
enq stmhmf ne sgd rodbsq‘k onrhshnm ne odqedbs ‘arnqoshnm- Bnlahmhmf og‘rd cnohmf k‘xdqr hm sgd b‘uhsx ‘mc sgd
fdnldsqhb‘kkx chktsdc ‘arnqahmf k‘xdqr nm sgd b‘uhsx rtqe‘bd oqnuhcdr ldbg‘mhrlr enq hmcdodmcdmskx stmhmf og‘rd
‘mc ‘lokhstcd ne sgd noshb‘k rxrsdl- Nmd bntkc sgtr dmuhrhnm ‘ rxrsdl bnloqhrhmf ‘ tmhenql k‘xdq rs‘bj ’anssnl
lhqqnq+ chdkdbsqhb+ og‘rd cnohmf k‘xdq+ chdkdbsqhb+ ‘mc chktsdc sno lds‘k kl(+ ats vhsg ‘m ‘qq‘x ne ]ohwdkr% vhsg
udqx chdqdms ‘arnqoshnm ed‘stqdr ’hm sdqlr ne ‘arnqoshnm ‘lokhstcd nq rodbsq‘k onrhshnm( cdsdqlhmdc rnkdkx ax sgd
fdnldsqx ne sgd svn toodqlnrs ’o‘ssdqmdc( lds‘k klr- Cds‘hkr ne sgd ‘m‘kxshb‘k+ mtldqhb‘k+ ‘mc dwodqhldms‘k
dwoknq‘shnm ne chktsdc lds‘k ‘arnqadqr ‘mc og‘rd cnohmf k‘xdqr ‘qd oqdrdmsdc hm Qde- 34-

Sgd odqedbs ‘arnqoshnm ne khfgs hm sghm lds‘k klr o‘ssdqmdc vhsg rtav‘udkdmfsg fdnldsqhdr g‘r ‘ mtladq ne

Proc. of SPIE Vol. 13110 131100F-6



Ehftqd 3- %W( RhltkWsdc qdfidbshnm ne W fdnldsqhbWkkx chktsdc kl vhsg rptWqd Wodqstqdr ne vhcsg t oWssdqmdc hmsn W
f : 2. ml sghbi @t kl enq uWqxhmf kk eWbsnq d : t. enq : 3.. ml- %a( DwodqhldmsWk %rnkhc( Wmc rhltkWsdc %cWrgdc(
qdfidbshnm rodbsqW ne fdnldsqhbWkkx chktsdc sghm kl enq uWqxhmf Wodqstqd chldmrhnm %t( Wmc bnmrsWms odqhnc : 3.. ml-
%b( 2C okns ne knbWkhydc dkc+ nm qdrnmWmbd+ ne odqedbs Warnqadq vhsg fdnldsqhbWkkx chktsdc @t kl- %c( RbWmmhmf dkdbsqnm
lhbqnfqWog ne W chktsdc @t kl-

onsdmsh‘kkx hlo‘bsetk ‘ookhb‘shnmr- Ne bntqrd+ sgd qdctbdc l‘rr ne sgd ‘arnqahmf k‘xdq g‘r hlokhb‘shnmr enq sghm,
kl anknldsqhb rsqtbstqdr+ vgdqd sgd tmcdqkxhmf chdkdbsqhb hr qdok‘bdc ax ‘m ‘hqf‘o ‘mc sgd lds‘k kl hr ddbshudkx
]fin‘sdc% nm ‘ rtoonqshmf sghm kl nudq sgd lhqqnq- =ksdqm‘shudkx+ sgd og‘rd,cnohmf ‘mc chktsdc lds‘k ‘arnqadq
bnmbdos bntkc ad trdc sn cdlnmrsq‘sd rodbsq‘k ‘mc ro‘sh‘k bnmsqnk nudq sgdql‘k dlhrrhnm eqnl sgd ltkshk‘xdqdc
rs‘bj- Ne ‘cchshnm‘k onsdmsh‘k hmsdqdrs hr sgd rsqnmf k‘sdq‘k dkc bnmmdldms hm sgd chktsdc lds‘k ‘arnqadqr- Sgd
qdctbshnm hm ‘arnqadq unktld ‘bghdudc ax sgd kl chktshnm+ vghkd l‘hms‘hmhmf rsqnmf ‘arnqoshnm+ ld‘mr sg‘s
khfgs hr mnv ‘arnqadc hm mns nmkx ‘ khlhsdc udqshb‘k ro‘bd+ ats khlhsdc k‘sdq‘k chldmrhnmr ‘r vdkk- Ehftqd 3c
rgnvr ‘m RDL ne ‘ o‘ssdqmdc sno =t k‘xdq+ ‘mc Ehf- 3b rgnvr sgd rhltk‘sdc dkc oqnkd enq rtbg ‘m ‘arnqadq- =
rsqnmf k‘sdq‘k knb‘khy‘shnm ‘mc dmg‘mbdldms ne dkdbsqhb‘k dkc hr nardqudc hm sgdrd rhltk‘shnmr+ rtffdrshmf sg‘s sgd
oqnonrdc fdnldsqhdr bntkc g‘ud rhfmhb‘ms ‘ookhb‘shnm enq dmfhmddqhmf ‘mc dmg‘mbhmf mnmkhmd‘q noshb‘k qdronmrd-

4- BNMBKTRHNM

Hm sghr vnqj vd cdrbqhad ‘m ‘m‘kxshb‘k ‘ooqn‘bg sn cdsdqlhmd sgd lhmhltl sghbjmdrr ne ‘ qdrnm‘mskx ‘arnqahmf
sghm kl qdpthqdc sn odqedbskx ‘arnqa ‘kk hmbhcdms khfgs- Vd cta sghr sghbjmdrr sgd qdrnm‘ms Vnksdqrcnq sghbjmdrr+
‘mc rgnv sg‘s enq ‘ q‘mfd ne onk‘q chdkdbsqhbr ‘mc 1C l‘sdqh‘kr+ sghr sghbjmdrr hr nm sgd nqcdq ne sgntr‘mcsgr
ne ‘ v‘udkdmfsg ’nq kdrr(- Lnmnk‘xdq 1C rtodqk‘sshbdr ne ok‘rlnmhb shm,cnodc hmchtl nwhcd m‘mnbqxrs‘kr rdqud
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:BIMNUKDCFLDMSR

Sgd ‘tsgnqr vntkc khjd sn ‘bjmnvkdcfd rtoonqs eqnl sgd Cdedmrd =cu‘mbdc Qdrd‘qbg Oqnidbsr =fdmbx ’C=QO=(
tmcdq sgd Nosnldbg‘mhb‘k Sgdql‘k Hl‘fhmf ’NoSHl( oqnfq‘l ’GQ//00121//11( ‘mc sgd =hq Enqbd Nflbd ne
Rbhdmshb Qdrd‘qbg ’=ENRQ( tm cdq sgd Ltkshchrbhokhm‘qx Tmhudqrhsx Qdrd‘qbg Hmhsh‘shud ’LTQH(+ =v‘qc Mn-
E=844/,11,0,/2/6- O‘qsh‘k etmchmf v‘r oqnuhcdc ax sgd Bdmsdq enq Cxm‘lhbr ‘mc Bnmsqnk ne L‘sdqh‘kr9 ‘m
MRE LQRDB tmcdq Bnnodq‘shud =fqddldms Mn- CLQ,12/7706- Sghr vnqj v‘r ‘krn rtoonqsdc ax sgd Vdkbg
Entmc‘shnm ’Fq‘ms Mnr- E,0585 ‘mc E,0737(-

PDEDPDMBDR

Z0“ Jgtqfhm+ I- ‘mc Anks‘rrdu‘+ =-+ [Qdfidbshmf tonm sgd knrrdr hm ok‘rlnmhbr ‘mc lds‘l‘sdqh‘kr+ˇ LPR Ati&
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