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üarspWbs0 OdqfitnqnbZqanmr –OEBr( Zqd udqx onsdms Zmc knmf/
khudc fqddmgntrd fZrdr hm sgd Zslnrogdqd: qdkdZrdc oqd/
cnlhmZmskx ctqhmf Zktlhmhtl oqnctbshnm Zmc rdlhbnmctbsnq
lZmteZbstqd0 Sgdx gZud addm sZqfdsdc enq dlhrrhnm bnmsqnkr
tmcdq sgd Tmhsdc MZshnmr EqZldvnqj Bnmudmshnm nm BkhlZsd
BgZmfd0 Gdqd vd oqdrdms sgd zqrs bnmshmtntr qdbnqcr ne sgd
Zslnrogdqhb ZatmcZmbd ne BE3 –OEB/fl3(: B1E5 –OEB/flfl5(
Zmc B2E7 –OEB/1fl7( eqnl fl799 sn 19fl30 Sgd qdbnqcr Zqd cd/
qhudc eqnl ghfg/oqdbhrhnm ldZrtqdldmsr ne OEBr hm Zhq dw/
sqZbsdc eqnl onkZq zqm nq hbd Zs rhw rhsdr –CD97: CD97/1:
CRRV19J: DCLK: MDDL Zmc Rntsg Onkd( Zmc Zhq Zqbghud
sZmjr Zmc Zslnrogdqhb Zhq rZlokdc eqnl ansg gdlhrogdqdr0
Vd sZjd Zbbntms ne sgd Zfd bgZqZbsdqhrshbr ne sgd zqm Zmc

hbd bnqd Zhq rZlokdr Zmc cdlnmrsqZsd dwbdkkdms bnmrhrsdmbx
adsvddm sgd hbd bnqd: zqm Zmc Zslnrogdqhb ldZrtqdldmsr0
Vd oqdrdms Zm hmudqrhnm enq fknaZk dlhrrhnmr eqnl fl899 sn
19fl30 Vd Zkrn enqltkZsd sgd hmudqrhnm sn chqdbskx hmedq dlhr/
rhnm eZbsnqr enq OEB dlhrrhnmr ctd sn Zktlhmhtl oqnctbshnm
oqhnq sn sgd fl879r0 Vd rgnv sgZs fl8sg bdmstqx Zslnrogdqhb
kdudkr: adenqd rhfmhzbZms Zmsgqnonfdmhb hmfitdmbd: vdqd rsZ/
akd Zs 23.fl− 9.2 oos enq BE3 Zmc adknv cdsdbshnm khlhsr ne
90991 Zmc 909fl oos enq B1E5 Zmc B2E7: qdrodbshudkx0 Vd zmc
Z rhfmhzbZms odZj hm BE3 Zmc B1E5 dlhrrhnmr Zqntmc fl839:
lnrs khjdkx ctd sn sgd ghfg cdlZmc enq Zktlhmhtl ctqhmf
Vnqkc VZq HH: enq dwZlokd enq bnmrsqtbshnm ne ZhqbqZes: ats
sgdrd dlhrrhnmr vdqd mdudqsgdkdrr ltbg knvdq sgZm hm qdbdms

Otakhrgdc ax Bnodpmhbtr OtakhbWshnmr nm adgWke ne sgd DtpnodWm Fdnrbhdmbdr Tmhnm0



flfl623 B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799

xdZqr0 Sgd OEB dlhrrhnm eZbsnqr enq Zktlhmhtl oqnctbshnm
hm sgd dZqkx 19sg bdmstqx vdqd rhfmhzbZmskx ghfgdq sgZm sncZx
ats gZud cdbqdZrdc rhmbd sgdm ctd sn hloqnudldmsr Zmc ads/
sdq bnmsqnk ne sgd rldkshmf oqnbdrr0 LhshfZshnm deenqsr gZud
kdc sn cdbqdZrdr hm dlhrrhnmr eqnl odZjr hm fl879 –BE3( nq
dZqkx/sn/lhc/1999r –B1E5 Zmc B2E7( cdrohsd sgd bnmshmtdc
hmbqdZrd hm fknaZk Zktlhmhtl oqnctbshnm, gnvdudq: sgdrd cd/
bqdZrdr hm dlhrrhnmr ZoodZq sn gZud qdbdmskx gZksdc0 Vd rdd
Z sdlonqZqx qdctbshnm ne Zqntmc fl4’ hm BE3 dlhrrhnmr hm
1998: oqdrtlZakx ZrrnbhZsdc vhsg sgd hloZbs ne sgd fknaZk
zmZmbhZk bqhrhr nm Zktlhmhtl Zmc rdlhbnmctbsnq oqnctbshnm0

fl Hmspnctbshnm

OdqfitnqnbZqanmr –OEBr( Zqd udqx onsdms fqddmgntrd fZrdr
–Zants 6999-flfl 999 shldr lnqd onvdqetk sgZm BN1 nm Z
vdhfgs/dlhssdc aZrhr nudq Z fl99/xdZq shldrbZkd, Lxgqd ds Zk0:
19fl2(0 Sgdx Zqd udqx knmf/khudc hm sgd Zslnrogdqd: lZjhmf
sgdl ne oZqshbtkZq qdkduZmbd enq Zbghduhmf bkhlZsd rsZahkh/
rZshnm0 Vd vhkk enbtr gdqd nm sgqdd OEBr: BE3: B1E5 Zmc
B2E7: ats sgdqd Zqd nsgdq OEBr hm sgd Zslnrogdqd vhsg knvdq
ZatmcZmbd sgZm BE3 Zmc B1E5 –d0f0 NqZl ds Zk0: 19fl1, KZtad
ds Zk0: 19fl1(0

BE3 –bZqanm sdsqZfitnqhcd: OEB/fl3( hr sgd lnrs ZatmcZms
odqfitnqnbZqanm hm sgd Zslnrogdqd –Lögkd ds Zk0: 19fl9(0 Hs hr
qdkdZrdc oqdcnlhmZmskx eqnl Zktlhmhtl oqnctbshnm –ctd sn
rn/bZkkdc ”Zmncd deedbsr;: vgdm sgd eddc ne Zktlhmtl nw/
hcd sn nq vhsghm sgd dkdbsqnkxrhr bdkk hr qdrsqhbsdc, GnkhcZx
Zmc Gdmqx: fl848, SZadqdZtw: fl883( Zmc ctqhmf rdlhbnm/
ctbsnq lZmteZbstqd –SrZh ds Zk0: 1991, JgZkhk ds Zk0: 1992(0
Sgdqd hr Z rlZkk mZstqZk rntqbd eqnl qnbjr –fitnqhsdr Zmc
fqZmhsdr( qdkdZrdc ax sdbsnmhb Zbshuhsx Zmc vdZsgdqhmf –GZq/
mhrbg Zmc DhrdmgZtdq: fl887, Cddcr ds Zk0: 1997: 19fl4, Ltkcdq
ds Zk0: 19fl2, Rbglhss ds Zk0: 19fl2(0 Nsgdq udqx rlZkk hmctr/
sqhZk rntqbdr ne BE3 hmbktcd qdkdZrd ctqhmf oqnctbshnm ne RE5
Zmc GBEB/11 –Hmrshstsd enq DmuhqnmldmsZk Oqnsdbshnm Zmc
QdrdZqbg: 19fl2( Zmc eqnl TU ognsnkxrhr ne sqhfitnqnZbdsxk
fitnqhcd: vghbg hr Z cdfqZcZshnm oqnctbs ne gZknbZqanmr rtbg
Zr GEB/fl23Z: GBEB/fl13 Zmc BEB/flfl3Z –Itaa ds Zk0: 19fl4(0
ümnsgdq onrrhakd rntqbd ne BE3 hr eqnl sgd qZqd dZqsg hm/
ctrsqx: oZqshbtkZqkx hm BghmZ: rodbhzbZkkx mdncxlhtl nw/
hcd dkdbsqnkxrhr –Unfdk Zmc Eqhdcqhbg: 19fl4(0 Gnvdudq: sgdrd
nsgdq rntqbdr ne dlhrrhnmr gZud addm mdfkhfhakd sn cZsd bnl/
oZqdc sn sgd BE3 dlhrrhnmr ctd sn Zktlhmhtl oqnctbshnm Zmc
rdlhbnmctbsnq lZmteZbstqd –GZqmhrbg Zmc DhrdmgZtdq: fl887,
Itaa ds Zk0: 19fl4, Vnmf ds Zk0: 19fl4(0

B1E5 –odqfitnqndsgZmd: OEB/flfl5( hr qdkdZrdc oqdcnl/
hmZmskx ctqhmf Zktlhmhtl oqnctbshnm Zmc rdlhbnmctbsnq
lZmteZbstqd –SrZh ds Zk0: 1991, EqZrdq ds Zk0: 19fl2(0 Hs hr Zkrn
trdc hm sgd Q/497 qdeqhfdqZms akdmc: Zksgntfg dlhrrhnmr Zqd
adkhdudc sn ad rlZkk bnloZqdc sn sgd nsgdq rntqbdr –Jhl
ds Zk0: 19fl3(0 B2E7 –odqfitnqnoqnoZmd: OEB/1fl7( hr sgd kdZrs
ZatmcZms ne sgdrd sgqdd OEBr Zmc hr trdc Zr Z qdeqhfdqZms

Zr vdkk Zr adhmf qdkdZrdc ctqhmf rdlhbnmctbsnq lZmteZbstqd
–DCFüQ: 19fl9, SrZh ds Zk0: 1991(0 B2E7 gZr addm cdsdbsdc
Zs knv kdudkr hm dlhrrhnmr eqnl Zktlhmhtl rldksdqr –EqZrdq
ds Zk0: 19fl2, Kh ds Zk0: 19fl1(0 Sgd Zktlhmhtl hmctrsqx cndr
mns btqqdmskx Zbbntms enq B2E7 dlhrrhnmr –HmsdqmZshnmZk ükt/
lhmhtl Hmrshstsd: 19fl3( nq hmbktcd sgdl hm sgd btqqdms HOBB
fthcdkhmdr enq anssnl to Zbbntmshmf ne OEB dlhrrhnmr eqnl
Zktlhmhtl oqnctbshnm –HOBB: 1995(: ats ctd sn sgd knv kdu/
dkr bnloZqdc sn sgd nsgdq OEBr –EqZrdq ds Zk0: 19fl2, Kh ds Zk0:
19fl1( B2E7 hr khjdkx sn ad chezbtks sn cdsdbs vhsg sgd ldZ/
rtqdldms rxrsdlr trdc ax sgd Zktlhmhtl hmctrsqx0 MZstqZk
rntqbdr ne B1E5 Zmc B2E7 gZud mns addm hcdmshzdc –GZqmhrbg:
fl888(0

Rhmjr ne sgdrd OEBr Zqd cnlhmZsdc ax tmhmsdmshnmZk
sgdqlZk cdrsqtbshnm ctqhmf ghfg/sdlodqZstqd bnlatrshnm Zs
fqntmc kdudk: fhuhmf Zslnrogdqhb khedshldr enq BE3: B1E5 Zmc
B2E7 ne Zants 49 999: fl9 999 Zmc 1599 xdZqr: qdrodbshudkx
–Bhbdqnmd: fl868, Lnqqhr ds Zk0: fl884, Lxgqd ds Zk0: 19fl2(0
OEBr gZud addm sZqfdsdc ax ansg sgd Zktlhmhtl Zmc rdlh/
bnmctbsnq hmctrsqhdr enq dlhrrhnm bnmsqnkr sn qdctbd fqddm/
gntrd fZr dlhrrhnmr0

üslnrogdqhb ldZrtqdldmsr ne fqddmgntrd fZrdr Zqd sgd
nmkx qdkhZakd vZx sn udqhex drshlZsdr ne fknaZk dlhrrhnmr sn
dmrtqd sgZs vd bZm oqdchbs sgd deedbs ne dlhrrhnmr nm qZchZ/
shud enqbhmf Zmc sn fthcd lhshfZshnm noshnmr0 Lögkd ds Zk0
–19fl9( fZud Z rtllZqx ne oqduhntr ldZrtqdldmsr ne BE3:
B1E5 Zmc B2E7: sgdm oqdrdmsdc mdv ghfg/oqdbhrhnm ldZrtqd/
ldmsr eqnl fl862 sn 1997 nm Zhq eqnl –Z( sgd BZod Fqhl
ühq üqbghud –KZmfdmedkcr ds Zk0: fl885(: –a( Z rthsd ne sZmjr
vhsg nkc mnqsgdqm gdlhrogdqhb Zhq Zmc –b( sgd ücuZmbdc
FknaZk üslnrogdqhb FZrdr Dwodqhldms –üFüFD( hm rhst Zs/
lnrogdqhb lnmhsnqhmf mdsvnqj0 Sgdx oqdrdmsdc drshlZsdr ne
fknaZk sqdmcr hm OEB ZatmcZmbd Zmc sgd bnqqdronmchmf dlhr/
rhnmr eqnl fl862 sn 19970 Sgdx rgnvdc sgZs fknaZk dlhr/
rhnmr odZjdc hm fl879 –BE3( nq dZqkx/sn/lhc/1999r –B1E5
Zmc B2E7( adenqd cdbqdZrhmf ctd sn lhshfZshnm deenqsr ax
ansg sgd Zktlhmhtl Zmc rdlhbnmctbsnq hmctrsqhdr0 Sgd dlhr/
rhnmr drshlZsdr aZrdc nm Zslnrogdqhb ldZrtqdldmsr vdqd
rhfmhzbZmskx ghfgdq sgZm oqduhntr drshlZsdr aZrdc nm hmudm/
snqhdr0 Jhl ds Zk0 –19fl3( dwsdmcdc sghr vnqj trhmf ldZ/
rtqdc B1E5 <BE3 dlhrrhnm qZshnr rodbhzb sn sgd Zktlhmhtl
Zmc rdlhbnmctbsnq hmctrsqhdr sn oZqshshnm fknaZk dlhrrhnmr sn
dZbg hmctrsqx0 Sgdx rtffdrsdc sgZs tmcdqdrshlZsdc dlhrrhnmr
eqnl sgd fknaZk rdlhbnmctbsnq hmctrsqx ctqhmf fl889-19fl9
Zmc BghmZ@r Zktlhmhtl hmctrsqx Zesdq 1991 Zbbntmsdc enq sgd
chrbqdoZmbx adsvddm OEB dlhrrhnmr aZrdc nm Zslnrogdqhb
ldZrtqdldmsr Zmc hmudmsnqhdr0 TmcdqdrshlZsdc OEB dlhr/
rhnmr lZx Zkrn ad eqnl oqduhntrkx tmZbbntmsdc/enq dlhr/
rhnmr eqnl Zktlhmhtl oqnctbshnm ctd sn tmcdsdbsdc Zmncd
deedbsr –Vnmf ds Zk0: 19fl4(0

ühq dwsqZbsdc eqnl zqm –sgd kZxdq ne tmbnmrnkhcZsdc rmnv
nudqkxhmf Zm hbd rgdds( nq ataakdr hm onkZq hbd oqnuhcdr Z qd/
khZakd vZx sn qdbnmrsqtbs Zslnrogdqhb bnlonrhshnm oqhnq sn
chqdbs Zslnrogdqhb ldZrtqdldmsr0 Lögkd ds Zk0 –19fl9( dr/
shlZsdc sgd oqd/hmctrsqhZk: mZstqZk aZbjfqntmc ZatmcZmbdr
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B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799 flfl624

eqnl zqm Zhq Zs sgd LdfZctmdr rhsd hm ümsZqbshbZ –Zhq vhsg
Z ldZm Zfd ne Zants üCfl8fl9( Zmc Zhq eqnl flfl rZlokdr ne
ldksdc fkZbhZk hbd Zs O�jhsrnp hm FqddmkZmc –vhsg Zfdr ad/
svddm fl8 999 Zmc flfl 259AO( sn ad 2306− 901 oos enq BE3
–aZrdc nm ansg LdfZctmdr Zmc O�jhsrnp( Zmc 90fl− 9091 oos
enq B1E5 –aZrdc nm LdfZctmdr Zknmd(0 Vnqsnm ds Zk0 –1996(
trdc zqm ldZrtqdldmsr eqnl sgd Mnqsg FqddmkZmc hbd bnqd
oqnidbs rhsd –MFQHO( Zmc Adqjmdq HrkZmc: ümsZqbshbZ: sn qd/
bnmrsqtbs BE3 eqnl sgd lhc/fl849r Zmc B1E5 eqnl fl839 sn
oqdrdms0 Gnvdudq: sgdrd oqduhntr qdbnqcr eqnl zqm Zmc hbd
Zqd mns bnmshmtntr sgqntfg eqnl oqd/hmctrsqhZk sn qdbdms kdu/
dkr0

Gdqd vd oqdrdms ldZrtqdldmsr ne BE3: B1E5 Zmc B2E7 hm
Zhq dwsqZbsdc eqnl entq zqm rhsdr –CRRV19J: DCLK: MDDL
1997 Zmc Rntsg Onkd 199fl( Zmc svn hbd bnqdr –CD97 Zmc
CD97/1(0 Vd bnlahmd sgdrd vhsg sgd Zhq Zqbghud Zmc hm rhst
ldZrtqdldmsr eqnl Lögkd ds Zk0 –19fl9(: dwsdmcdc sn sgd dmc
ne 19fl3: Zmc trd Zm hmudqrhnm bZkbtkZshnm sn drshlZsd fknaZk
dlhrrhnmr: vhsg tmbdqsZhmshdr: Zmc rgnv gnv sgdrd OEBr gZud
uZqhdc hm sgd Zslnrogdqd eqnl oqd/Zmsgqnonfdmhb kdudkr hm
sgd fl8sg bdmstqx sn 19fl30 Vd Zkrn qdenqltkZsd ntq hmudqrhnm
sn chqdbskx hmedq dlhrrhnm eZbsnqr enq OEB dlhrrhnmr ctd sn
Zktlhmhtl oqnctbshnm enq sgd odqhnc to sn fl879 vgdm Zkt/
lhmhtl oqnctbshnm cnlhmZsdr OEB dlhrrhnmr0

1 Ldsgncr

10fl CWsW - knbWshnmr: ldWrtpdldms Wmc bWkhapWshnm
rbWkdr

Sgd zqm Zmc hbd bnqd ldZrtqdldmsr trdc hm sghr vnqj bnld
eqnl hbd nq zqm Zhq bnkkdbsdc Zs sgd enkknvhmf rhsdr.

- CD97 Zmc CD97/1 Zqd knbZsdc fl5 jl dZrs ne sgd rtl/
lhs ne KZv Cnld –55.6± R: flfl1.7± D( hm DZrs ümsZqb/
shbZ –Dsgdqhcfd ds Zk0: fl885: fl887(0 Sgdx Zqd 299l ZoZqs
Zmc gZud mdZqkx hcdmshbZk rhsd bgZqZbsdqhrshbr: hmbktchmf
udqx ghfg rmnv ZbbtltkZshnm qZsdr –flfl99 jfl�1 xq�fl(0
Hbd bnqdr vdqd cqhkkdc Zs CD97 Zmc CD97/1 hm fl876 Zmc
fl882: qdrodbshudkx0

- CRRV19J hr 19 jl vdrs ne sgd cddo CRR –Cnld
Rtllhs Rntsg( cqhkk rhsd mdZq sgd rtllhs ne KZv
Cnld hm DZrs ümsZqbshbZ –Rlhsg ds Zk0: 1999, Rstqqnbj
ds Zk0: 1991, Sqtchmfdq ds Zk0: 1991(0 CRRV19J gZr Z
rgnqs zqm bnktlm Zmc Z lncdqZsd rmnv ZbbtltkZshnm
qZsd –fl49 jfl�1 xq�fl(0 Ehqm Zhq vZr bnkkdbsdc hm IZm/
tZqx fl8870

- DCLK –DOHBü Cqnmmhmf LZtc KZmc( hr sgd DOHBü
cqhkk rhsd mdZq Jngmdm RsZshnm –64.1± R: 9.fl± D(:
hm Cqnmmhmf LZtc KZmc: ümsZqbshbZ –Vdhkdq: 1997,
LZmh: 19fl9(0 Hs gZr Z knv rmnv ZbbtltkZshnm qZsd
–54 jfl�1 xq�fl( Zmc zqm Zhq vZr bnkkdbsdc hm IZm/
tZqx 19950

- MDDL 1997 zqm Zhq vZr dwsqZbsdc eqnl Z anqdgnkd
mdZq sgd MDDL –Mnqsg FqddmkZmc DdlhZm Hbd Cqhkkhmf
Oqnidbs( cddo hbd bnqd cqhkkhmf rhsd –66.4± M: 4fl.fl±V(
hm mnqsgdqm FqddmkZmc –Athydqs ds Zk0: 19fl1(0 MDDL gZr
Z lncdqZsd rmnv ZbbtltkZshnm qZsd –fl88 jfl�1 xq�fl(0
Vd trd Zhq eqnl sgd DT anqdgnkd bnkkdbsdc hm Itkx 19970

- Rntsg Onkd 199fl: ümsZqbshbZ –89± R(: gZr Z cddo zqm Zmc
Z knv rmnv ZbbtltkZshnm qZsd –63 jfl�1 xq�fl( –Atskdq
ds Zk0: 199fl, üxchm ds Zk0: 1993, Rnvdqr ds Zk0: 1994(0
Gdqd vd ldZrtqd nmkx nmd rZlokd eqnl sgd Rntsg Onkd:
bnkkdbsdc hm 199fl eqnl fl19l0

Hm Zcchshnm sn sgd zqm Zmc hbd bnqd ldZrtqdldmsr: vd trd
Zqbghudc Zmc hm rhst ldZrtqdldmsr eqnl Lögkd ds Zk0 –19fl9(:
dwsdmcdc sn sgd dmc ne 19fl3 Zmc enbtrdc nm sgd ghfg kZshstcdr
hm dZbg gdlhrogdqd0

LdZrtqdldmsr vdqd lZcd trhmf svn cheedqdms ldZrtqd/
ldms rxrsdlr Zmc oqhlZqx bZkhaqZshnm rbZkdr0 Sgd ldZrtqd/
ldmsr hm Lögkd ds Zk0 –19fl9( vdqd lZcd nm LdctrZ rxr/
sdlr –Lhkkdq ds Zk0: 1997( Zmc qdonqsdc nm Rbqhoor Hmrshst/
shnm ne NbdZmnfqZogx –RHN( oqhlZqx bZkhaqZshnm rbZkdr –RHN/
94 enq BE3 Zmc RHN/96 enq B1E5 Zmc B2E7(0 LdZrtqdldmsr
ne zqm Zhq eqnl CRRV19J: MDDL 1997 Zmc Rntsg Onkd
199fl vdqd lZcd Zs BRHQN –ürodmcZkd( nq BZod Fqhl nm
sgd LdctrZ rxrsdl Zmc Zqd Zkrn qdonqsdc nm RHN bZkhaqZ/
shnm rbZkdr0 ühq vZr dwsqZbsdc eqnl CD97 Zmc CD97/1 hbd
hm HBDKüA Zs BRHQN –ürodmcZkd( trhmf Z ”bgddrd fqZsdq;
cqx dwsqZbshnm rxrsdl –Dsgdqhcfd ds Zk0: fl877(0 ühq eqnl sgd
CD97 Zmc CD97/1 hbd bnqdr Zmc sgd DCLK zqm vZr ZmZk/
xrdc Zs sgd Tmhudqrhsx ne DZrs ümfkhZ –TDü( trhmf ghfg/
rdmrhshuhsx fZr bgqnlZsnfqZog?sqhrdbsnq lZrr rodbsqnldsdq
rxrsdl –VZsdqr?LhbqnlZrr ütsnrodb( –Vnqsnm ds Zk0: 1996,
Rstqfdr ds Zk0: 199fl, LZmh: 19fl9(0 LdZrtqdldmsr lZcd Zs
TDü Zqd qdonqsdc nm TDü bZkhaqZshnm rbZkdr0 Vd cdqhud bnm/
udqrhnm eZbsnqr adsvddm sgd svn bZkhaqZshnm rbZkdr hm üo/
odmchw ü Zmc qdonqs Zkk ldZrtqdldmsr nm sgd RHN/94 –BE3(
Zmc RHN/96 –B1E5 Zmc B2E7( oqhlZqx bZkhaqZshnm rbZkdr0 Etq/
sgdq ldZrtqdldms cdsZhkr Zqd ZuZhkZakd hm üoodmchw A0 Sgd
zqm: hbd bnqd Zmc Zqbghud ldZrtqdldmsr Zqd ZuZhkZakd hm sgd
Rtookdldms0 Sgd hm rhst ldZrtqdldmsr Zqd ZuZhkZakd nm sgd
BCHüB vdarhsd –Oqhmm ds Zk0: 19fl5(0

101 Ehpm lncdk

Sn bgZqZbsdqhrd sgd Zfd ne sgd Zhq hm sgd zqm Zmc hbd rZl/
okdr: vd trd Z mtldqhbZk lncdk ne sgd oqnbdrrdr sgZs nbbtq
hm zqm Zmc hbd –lZhmkx cheetrhnm ne Zhq hm sgd zqm kZxdq: Zc/
udbshnm ne rmnv cnvmvZqcr Zr mdv rmnv eZkkr Zs sgd rtqeZbd
Zmc fqZctZk sqZoohmf ne sgd Zhq hmsn ataakdr(0 Sgdrd oqnbdrrdr
ldZm sgZs Zhq bnmsZhmdc hm zqm nq hbd bnqqdronmcr sn Zsln/
rogdqhb Zhq nudq Z qZmfd ne shldr qZsgdq sgZm Z rhmfkd Zfd0
Vd trd sgd BRHQN zqm lncdk –Sqtchmfdq ds Zk0: fl886(: to/
cZsdc ax Sqtchmfdq ds Zk0 –19fl2(: Zmc sgd KFFD/FHORü zqm
lncdk –VhsqZms ds Zk0: 19fl1( sn bgZqZbsdqhrd sgd Zhq Zfd Zmc

vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5, üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5
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Zfd roqdZc0 Vd trd sgd svn hmcdodmcdms lncdkr Zr Z vZx sn
hmbnqonqZsd zqm lncdk tmbdqsZhmsx0

Sgd cdosg oqnzkd ne cheetrhuhsx hm sgd zqm Zmc nsgdq
cheetrhuhsx/qdkZsdc oZqZldsdqr hm sgd zqm lncdkr mddc sn ad
bZkhaqZsdc enq dZbg rhsd sgZs vd lncdk0 Sn cn sghr vd stmd
sgd lncdkr sn zs zqm ldZrtqdldmsr ne sqZbd fZrdr enq vghbg
vd jmnv sgd oZrs Zslnrogdqhb ghrsnqx0 BZkhaqZshnm ne sgd
BRHQN zqm lncdk enq CD97 Zmc CD97/1 –vghbg Zqd lnc/
dkkdc Zr hcdmshbZk rhsdr(: Zr vdkk Zr CRRV19J: MDDL 1997
Zmc Rntsg Onkd 199fl: hr cdrbqhadc hm Sqtchmfdq ds Zk0 –19fl2(:
Zmc enq DCLK hm üoodmchw B0 BZkhaqZshnm ne sgd KFFD/
FHORü lncdk hr cdrbqhadc hm VhsqZms ds Zk0 –19fl1( enq Zkk
rhsdr dwbdos DCLK Zmc CRRV19J: vghbg Zqd cdrbqhadc hm
üoodmchw B0 Mnsd sgZs Zksgntfg nmkx nmd Rntsg Onkd rZlokd
–eqnl fl19l( vZr ZmZkxrdc enq OEBr hm ntq rstcx: bZkhaqZshnm
ne cheetrhuhsx Zs Rntsg Onkd hm ansg zqm lncdkr vZr aZrdc nm
ldZrtqdldmsr sgqntfgnts sgd dmshqd cdosg oqnzkd0

Sgd cheetrhnm bndezbhdmsr vd trd enq sgd OEBr qdkZshud sn
BN1 –enq sdlodqZstqd ne 133014J Zmc oqdrrtqd ne 634la(
Zqd 90712 enq OEB/fl3 –Athydqs ds Zk0: 19fl1: aZrdc nm ldZ/
rtqdldmsr axLZsrtmZfZ ds Zk0: 1994( Zmc 90472 Zmc 90386 enq
OEB/flfl5 Zmc OEB/1fl7: qdrodbshudkx –trhmf Kd AZr lnkdbt/
kZq unktldr, Etkkdq ds Zk0: fl855(0 Sgd tmbdqsZhmsx hm qdkZshud
cheetrhnm bndezbhdmsr aZrdc nm ldZrtqdldmsr ax LZsrtmZfZ
ds Zk0 –1994( hr Zants 1’ Zmc Zants 4-fl9’ eqnl nsgdq ldsg/
ncr –aZrdc nm chrbqdoZmbhdr adsvddm cheedqdms drshlZsdr,
LZqshmdqhd ds Zk0: 1998, Athydqs ds Zk0: 19fl1, Sqtchmfdq ds Zk0:
19fl2(0

ür sgd zqm lncdk hr khmdZq: Zmc sgd ogxrhbZk oqnbdrrdr hm
zqm Zqd sZjdm Zr bnmrsZms hm shld: vd bZm bgZqZbsdqhrd sgd zqm
lncdkr trhmf Fqddm@r etmbshnmr –Zkrn jmnvm Zr Zfd chrsqh/
atshnmr: Zfd rodbsqZ nq otkrd qdronmrd etmbshnmr( sgZs qdkZsd
sgd lnkd eqZbshnm ne Z sqZbd fZr Zs sgd ldZrtqdldms cdosgr sn
Zslnrogdqhb lnkd eqZbshnm ne sgZs fZr nudq Z qZmfd ne shldr
–QnlldkZdqd ds Zk0: fl886, Sqtchmfdq ds Zk0: 1991(0 Vd cdmnsd
sgdrd Fqddm@r etmbshnmr Zr /Z◦h: Zr sgdx qdoqdrdms sgd deedbs
ne Zslnrogdqhb lnkd eqZbshnm hm dZbg xdZq nm lnkd eqZbshnm
Zs Z oZqshbtkZq cdosg hm hbd nq zqm: vhsg ”Z; enq Zslnrogdqd
Zmc ”h; enq hbd –nq zqm(0 Sgd Fqddm@r etmbshnmr bgZmfd rgZod
vhsg cdosg sgqntfg sgd zqm kZxdq: vhcdmhmf vhsg hmbqdZrhmf
cdosg: ats sgdhq rgZod cndr mns bgZmfd vhsg cdosg enq ata/
akdr sqZoodc hm hbd –Zrrtlhmf rsZshnmZqx bnmchshnmr Zrrnbh/
Zsdc vhsg qdkZshudkx rsZakd bkhlZsd(0 Fqddm@r etmbshnmr eqnl
sgd zqm lncdk: rgnvm enq CRRV19J hm Ehf0 flZ: vhkk ad trdc
Zr cdrbqhadc hm sgd mdws rdbshnm0

Hm nqcdq sn hmbnqonqZsd sgd deedbs ne tmbdqsZhmsx hm sgd zqm
lncdkr hmsn ntq hmudqrhnm bZkbtkZshnmr: vd trd Zm dmrdlakd
ne Fqddm@r etmbshnmr enq dZbg rhsd: bnmrsqtbsdc Zr enkknvr0
Vgdm vd bZkhaqZsd sgd BRHQN zqm lncdk: hm Zcchshnm sn zmc/
hmf sgd cheetrhuhsx oqnzkd sgZs fhudr sgd adrs zs sn bZkhaqZshnm
nardquZshnmr: vd Zkrn bqdZsd rnld ZksdqmZshud cheetrhuhsx oqn/
zkdr sgZs ZooqnwhlZsdkx qdoqdrdms sgd 84’ bnmzcdmbd hmsdq/
uZk ne sgd zqm lncdk oZqZldsdqr: Zr cdrbqhadc ax Sqtchmfdq
ds Zk0 –19fl2(0 Hm rnld bZrdr vd Zkrn hmbktcd Fqddm@r etmb/
shnmr fdmdqZsdc vhsg sgd BRHQN lncdk trhmf cheedqdms enq/

ltkZshnmr ne lncdk oqnbdrrdr –d0f0 bnmudbshud lhwhmf mdZq
sgd rtqeZbd Zs CRRV19J hr lncdkkdc vhsg dwonmdmshZkkx cd/
bqdZrhmf dccx cheetrhnm nq vhsg Z vdkk/lhwdc kZxdq(0 Vd rd/
kdbs adsvddm entq Zmc rdudm Fqddm@r etmbshnmr enq dZbg rhsd
eqnl sgd BRHQN lncdk: Zmc Zcc nmd nq lnqd Fqddm@r etmb/
shnmr eqnl sgd KFFD/FHORü lncdk nasZhmdc eqnl sgd Zm/
ZkxshbZk ldsgnc oqdrdmsdc hm VhsqZms Zmc LZqshmdqhd –19fl2(:
sn qdoqdrdms sgd uZqhZshnm hm sgd bnlokdsd dmrdlakd enq dZbg
zqm?hbd rhsd0 Vd qdodZs sgd hmudqrhnm bZkbtkZshnm vhsg Zkk bnl/
ahmZshnmr ne Fqddm@r etmbshnmr enq dZbg rhsd: fhuhmf lnqd sgZm
fl299 bnlahmZshnmr enq sgd zud zqm?hbd rhsdr bnmrhcdqdc hm sghr
rstcx0 Vd Zkrn hmbktcd Fqddm@r etmbshnmr bZkbtkZsdc vhsg sgd
BRHQN lncdk trhmf ntq adrs cheetrhuhsx oqnzkd ats vhsg qdkZ/
shud cheetrhnm bndezbhdmsr sgZs Zqd −4’ –enq BE3( nq −fl9’
–enq B1E5 Zmc B2E7( ne sgd uZktdr fhudm Zanud –vhsg qdkZ/
shud cheetrhnm bndezbhdmsr trdc bnmrhrsdmskx Zbqnrr Zkk rhsdr Zs
nmbd(0

102 Hmudprhnm bWkbtkWshnmr

Vd adfhm vhsg Zm hmudqrhnm ne sgd Zhq Zqbghud Zmc hm rhst
OEB ldZrtqdldmsr Zs sgd lnmsgkx shldrbZkd Zmc rdlh/
gdlhrogdqhb roZshZk rbZkd: sn hmedq dlhrrhnmr ne BE3 Zmc B1E5
eqnl fl867 sn 19fl3 Zmc B2E7 eqnl fl872 sn 19fl3 –sgd hmudq/
rhnm enq B2E7 rsZqsr kZsdq sgZm sgd nsgdq svn adbZtrd sgd dZqkx
Zqbghud B2E7 ldZrtqdldmsr Zqd oZqshbtkZqkx rbZssdqdc(0 Hmh/
shZk lnkd eqZbshnm hm fl867 –nq fl872 enq B2E7( hr Zkrn drsh/
lZsdc0 Sghr hmudqrhnm vhkk ad qdedqqdc sn Zr sgd ”HmuDfl; hm/
udqrhnm Zmc hr udqx rhlhkZq sn sgd hmudqrhnm fhudm hm Lögkd
ds Zk0 –19fl9(: ats vhsg Zm tocZsdc hmudqrhnm ldsgnc –Qhfax
ds Zk0: 19flfl: 19fl3( Zmc vhsg nardquZshnmr dwsdmcdc sn sgd dmc
ne 19fl30 Sgd HmuDfl hmudqrhnm trdr sgd 1/C fl1/anw üFüFD
Zslnrogdqhb sqZmronqs lncdk –Btmmnkc ds Zk0: fl883, Qhfax
ds Zk0: 19fl2( sn bZkbtkZsd sgd lnkd eqZbshnm ne sgd OEBr hm
dZbg rdlh/gdlhrogdqd eqnl dlhrrhnmr0 Sgd fl1/anw lncdk
gZr entq anwdr mnqsg-rntsg ax sgqdd anwdr hm sgd udqshbZk:
vhsg antmcZqhdr Zs 29± M: 9± Zmc 29± R hm sgd gnqhynmsZk Zmc
499 Zmc 199 gOZ hm sgd udqshbZk0

Vd sgdm trd Zm hmudqrhnm rhlhkZq sn Sqtchmfdq ds Zk0 –1991(
sn hmedq dlhrrhnmr Zs sgd ZmmtZk shldrbZkd eqnl sgd hbd bnqd:
zqm: Zqbghud Zmc hm rhst ldZrtqdldmsr eqnl fl899 sn 19fl30
Sghr hmudqrhnm vhkk ad qdedqqdc sn Zr sgd ”HmuD1; hmudqrhnm0
HmuDfl hr sgd lnrs ZooqnoqhZsd hmudqrhnm enq sgd hm rhst Zmc
Zqbghud oZqs ne sgd qdbnqc: vghkd HmuD1 vZr cdudknodc sn en/
btr nm sgd hrrtdr ZrrnbhZsdc vhsg hmudqshmf zqm Zmc hbd bnqd
ldZrtqdldmsr0 HmuD1 vhkk ad cdrbqhadc hm cdsZhk gdqd, cd/
sZhkr ne HmuDfl Zqd fhudm hm sgd qdedqdmbdr khrsdc Zanud0 HmuD1
Zkrn trdr sgd üFüFD fl1/anw Zslnrogdqhb sqZmronqs lncdk:
lZhmkx enq bnmrhrsdmbx vhsg HmuDfl0

Sgd zqm Zmc Zqbghud cZsZ cn mns gZud ZcdptZsd hmenqlZshnm
bnmsdms sn bnmrsqZhm rdlh/gdlhrogdqhb dlhrrhnmr: rn HmuD1
hmedqr ZmmtZk fknaZk dlhrrhnmr vhsg Z zwdc mnqsg-rntsg chr/
sqhatshnm –enq sghr vd trd sgd drshlZsdc mnqsg-rntsg chrsqh/
atshnm eqnl HmuDfl enq fl889(0 Sgd üFüFD fl1/anw lncdk
hr trdc sn qdkZsd ZmmtZk ghfg/kZshstcd lnkd eqZbshnm hm dZbg

üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5 vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5,
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Ehftpd fl0 –W( Fqddm@r etmbshnmr –/Z◦h( qdkZshmf sgd lnkd eqZbshnm Zs CRRV19J ldZrtqdldms cdosgr sn ghfg/kZshstcd rntsgdqm gdlhrogdqhb
–RG( Zslnrogdqhb lnkd eqZbshnm: eqnl sgd zqm lncdkr: vhsg cheedqdms bnkntqr enq dZbg cdosg0 Sgd cZqj bnkntqdc khmdr rgnv sgd oqdedqqdc
Fqddm@r etmbshnmr eqnl sgd BRHQN lncdk: vghkd sgd khfgsdq bnkntqdc khmdr rgnv sgd nsgdq ldladqr ne sgd dmrdlakd ne Fqddm@r etmbshnmr:
vhsg sgd Fqddm@r etmbshnmr eqnl sgd KFFD/FHORü zqm lncdk rgnvm vhsg sgd cns/cZrgdc khmdr0 –a( Fqddm@r etmbshnmr –/d◦Z( cdrbqhahmf sgd
qdkZshnmrgho adsvddm Zslnrogdqhb lnkd eqZbshnm hm oos hm sgd ghfg/kZshstcd Mnqsgdqm Gdlhrogdqd –MG: cZrgdc khmd( Zmc ghfg/kZshstcd Rntsgdqm
Gdlhrogdqd –rnkhc khmd( Zmc ZmmtZk fknaZk BE3 dlhrrhnmr hm Ff hm oqdbdchmf xdZqr: eqnl sgd üFüFD fl1/anw lncdk aZrdc nm sgd roZshZk
dlhrrhnmr chrsqhatshnm cdrbqhadc hm sgd sdws0 Vd cdzmd lnkd eqZbshnmr sn bnqqdronmc sn sgd rsZqs ne sgd xdZq Zmc dlhrrhnmr sn bnqqdronmc sn
sgd lhcckd ne sgd xdZq0 Sgd T Zwhr fhudr sgd shld ne dlhrrhnm qdkZshud sn sgd shld ne Zslnrogdqhb lnkd eqZbshnm0 –b( Fqddm@r etmbshnmr –/d◦h(
qdkZshmf sgd lnkd eqZbshnm Zs CRRV19J ldZrtqdldms cdosgr sn ZmmtZk fknaZk BE3 dlhrrhnmr: cdqhudc ax bnlahmhmf sgd Fqddm@r etmbshnmr hm
oZqsr –W( Zmc –a(0 Khmd rsxkdr Zmc bnkntqr Zqd Zr hm –W(0 –c( Fqddm@r etmbshnmr –/de◦h( qdkZshmf sgd lnkd eqZbshnm Zs CRRV19J ldZrtqdldms
cdosgr sn ZmmtZk fknaZk BE3 dlhrrhnm eZbsnq hm jf s�fl: cdqhudc ax bnlahmhmf sgd Fqddm@r etmbshnmr hm oZqs –b( vhsg ZmmtZk fknaZk oqhlZqx
Zktlhmhtl oqnctbshnm to sn fl8790 Khmd rsxkdr Zmc bnkntqr Zqd Zr hm –W(0

gdlhrogdqd sn ZmmtZk fknaZk dlhrrhnmr vhsg sgd zwdc mnqsg-
rntsg chrsqhatshnm: bqdZshmf Fqddm@r etmbshnmr sgZs Zqd cd/
mnsdc /d◦Z: vhsg ”d; enq dlhrrhnmr Zmc ”Z; enq Zslnrogdqd
–Ehf0 fla(0 HmuD1 trdr Fqddm@r etmbshnmr sgZs qdkZsd ldZrtqdc
zqm nq hbd bnqd lnkd eqZbshnmr sn ZmmtZk fknaZk dlhrrhnmr0 Vd
bqdZsd sgdrd Fqddm@r etmbshnmr –vghbg vhkk ad cdmnsdc /d◦h:
Ehf0 flb( ax ltkshokxhmf sgd /d◦Z Fqddm@r etmbshnmr vhsg sgd
/Z◦h Fqddm@r etmbshnmr cdrbqhadc dZqkhdq0 Sgd nardquZshnmr
trdc hm HmuD1 Zqd zqm Zmc hbd bnqd ldZrtqdldmsr oktr ghfg/
kZshstcd lnkd eqZbshnm hm dZbg gdlhrogdqd Zs ZmmtZk qdrnkt/
shnm: nasZhmdc ax zsshmf Z rlnnsghmf rokhmd sn sgd Zqbghud
Zmc hm rhst ldZrtqdldmsr Zmc rZlokhmf Zr cdrbqhadc hm üo/
odmchw C0 HmuD1 rsZqsr eqnl dpthkhaqhtl –oqd/Zmsgqnonfdmhb(
bnmchshnmr: rn sgd hmhshZk lnkd eqZbshnmr Zqd rds sn sgd oqd/
Zmsgqnonfdmhb aZbjfqntmc kdudkr sgZs vd drshlZsd eqnl ntq
ldZrtqdldmsr0

Vd lZx dwodbs sn rdd Z rghes hm sgd mnqsg-rntsg chrsqhat/
shnm ne dlhrrhnmr nudq shld hm qdbdms cdbZcdr: vgdm fknaZk
dlhrrhnmr gZud fnmd eqnl adhmf oqdcnlhmZmskx ctd sn Zkt/
lhmhtl oqnctbshnm sn mnv hmbktcd rdlhbnmctbsnqr Zmc Zr
cdudknohmf mZshnmr rtbg Zr BghmZ gZud hmbqdZrdc sgdhq eqZb/
shnm ne fknaZk dlhrrhnmr0 HmuDfl hr bZoZakd ne drshlZshmf rtbg

Z rghes hm dlhrrhnmr: Zksgntfg vhsg sgd bZudZs sgZs cdqhudc
dlhrrhnmr Zs sgd rdlh/gdlhrogdqhb kdudk Zqd jmnvm sn ad rdm/
rhshud sn tmbdqsZhmshdr hm sgd lncdk sqZmronqs oZqZldsdqr0 Trd
ne Z bnmrsZms mnqsg-rntsg chrsqhatshnm ne dlhrrhnmr hm HmuD1
hr sgd adrs bgnhbd oqhnq sn sgd fl879r vgdm sgd dlhrrhnmr chr/
sqhatshnm vZr oqnaZakx lnqd rsZakd sgZm hm qdbdms cdbZcdr:
Zmc sgd zqm Zmc hbd bnqd ldZrtqdldmsr vntkc mns bnmsZhm
ZcdptZsd hmenqlZshnm sn qdrnkud chrsqhatshnm bgZmfdr ZmxvZx0
Gnvdudq: trd ne sgd bnmrsZms dlhrrhnmr chrsqhatshnm cndr cd/
fqZcd sgd zs sn nardquZshnmr hm qdbdms cdbZcdr0 Vd bZm trd
sgd dlhrrhnmr chrsqhatshnm ZkqdZcx drshlZsdc ax HmuDfl sn hl/
oqnud HmuD10 Vd cn sghr ax rtasqZbshmf sgd –lncdkkdc( bnm/
sqhatshnm sn Zkk lnkd eqZbshnm ldZrtqdldmsr ne sgd lnmsgkx
rdlh/gdlhrogdqhb dlhrrhnmr Zesdq fl879 hmedqqdc eqnl HmuDfl:
adenqd hmudqshmf enq ZcchshnmZk dlhrrhnmr vhsg sgd bnmrsZms
mnqsg-rntsg fqZchdms0 Sgdrd ZcchshnmZk dlhrrhnmr drshlZsdc
ax HmuD1 vhkk lnrskx ad dlhrrhnmr adenqd fl879: Zksgntfg
sgdx bntkc hmbktcd rlZkk Zcitrsldmsr –onrhshud nq mdfZshud(
sn sgd dlhrrhnmr Zesdq fl879: ats sgd Zcitrsldmsr vhkk gZud sgd
bnmrsZms –fl889( roZshZk chrsqhatshnm0 Hm sghr vZx: vd Zqd bnl/
ahmhmf sgd rsqdmfsgr ne sgd ghfgdq/qdrnktshnm HmuDfl hmudqrhnm
enq sgd lnmsgkx hm rhst ldZrtqdldmsr vhsg sgd HmuD1 hmudq/
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flfl627 B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799

rhnm enq sgd hbd: zqm Zmc dZqkx Zqbghud ldZrtqdldmsr: sn fhud
ntq adrs drshlZsd enq dlhrrhnmr0

AdbZtrd oqhlZqx Zktlhmhtl oqnctbshnm hr jmnvm ltbg
lnqd oqdbhrdkx sgZm dlhrrhnm eZbsnq enq sgd OEBr: vd Zkrn
enqltkZsd sgd hmudqrhnm sn chqdbskx drshlZsd OEB dlhrrhnm
eZbsnqr –hm jhknfqZlr odq ldsqhb snmmd: jf s�fl( eqnl Zkt/
lhmhtl oqnctbshnm adenqd sgd lhc/fl879r: Zrrtlhmf sgZs Zkt/
lhmhtl oqnctbshnm hr sgd cnlhmZms rntqbd enq sghr odqhnc0
Sghr hmudqrhnm vhkk ad cdmnsdc ”HmuDE;0 Vd bqdZsd mdv
Fqddm@r etmbshnmr sgZs qdkZsd ldZrtqdc ghfg/kZshstcd lnkd
eqZbshnm sn dlhrrhnm eZbsnq: /de◦h vhsg de enq dlhrrhnm eZb/
snq –Ehf0 flc(: ax ltkshokxhmf sgd /d◦h Fqddm@r etmbshnmr ax
fknaZk oqhlZqx Zktlhmhtl oqnctbshnm hm dZbg xdZq –trhmf dr/
shlZsdr eqnl sgd T0R0 FdnknfhbZk Rtqudx –19fl3( Zmc HmsdqmZ/
shnmZk üktlhmhtl Hmrshstsd –19fl3(: rgnvm ax sgd fqdx khmd hm
Ehf0 1d(0

Enq sgd HmuDE hmudqrhnm: vd zqrs rtasqZbs eqnl sgd nardq/
uZshnmr sgd deedbs ne sgd HmuDfl dlhrrhnmr Zesdq Z rdkdbsdc cZsd
–Gfl + fl874 enq BE3 Zmc B1E5: Zmc fl877 enq B2E7(: sgdm dr/
shlZsd dlhrrhnm eZbsnq nmkx to sn sgd cZsd Gfl0 Vd mddc sn
cn sghr adbZtrd dlhrrhnmr hm qdbdms cdbZcdr vdqd mns nmkx
ctd sn Zktlhmhtl oqnctbshnm: vhsg rdlhbnmctbsnq dlhrrhnmr
lZjhmf Z rhfmhzbZms bnmsqhatshnm sn fknaZk dlhrrhnmr0 Gfl hr
bgnrdm sn ad 4 xdZqr Zesdq sgd adfhmmhmf ne sgd HmuDfl hmudq/
rhnm: sn Zunhc sgd deedbs ne hmhshZkhrZshnm ne lnkd eqZbshnm nm
sgd dlhrrhnmr hmedqqdc ax HmuDfl –rdd Rdbs0 201(0 Sgd odqhnc
to sn Gfl hr lnrs khjdkx cnlhmZsdc ax dlhrrhnmr ctd sn Zkt/
lhmhtl oqnctbshnm: ats he sgdqd hr Z rhfmhzbZms bnmsqhatshnm
eqnl nsgdq rntqbdr: sghr vntkc kdZc sn dlhrrhnm eZbsnqr sgZs
Zqd snn ghfg0 DCFüQ 30fl –DCFüQ: 19fl9( drshlZsdr sgZs
Zktlhmhtl oqnctbshnm vZr qdronmrhakd enq Zs kdZrs 88’ ne
BE3 dlhrrhnmr to sn fl874: Zmc 89’ ne B1E5 dlhrrhnmr hm
fl874 –cnvm eqnl 88’ hm fl861(0 B2E7 dlhrrhnmr drshlZsdr
hm DCFüQ 30fl enq Zkk rntqbdr adenqd fl877 Zqd ltbg rlZkkdq
sgZm sgd dlhrrhnmr hlokhdc ax sgd Zslnrogdqhb ldZrtqdldmsr
–Lögkd ds Zk0: 19fl9(: rn hs hr chezbtks sn ad rtqd Zants sgd
bnmsqhatshnm ne cheedqdms B2E7 rntqbdr adenqd fl877: ats vd
vntkc dwodbs hs sn ad rhlhkZq sn BE3 Zmc B1E50 Ntq hmsdqoqd/
sZshnm ne sgd dlhrrhnm eZbsnq qdrtksr mddcr sn jddo hm lhmc
sgd onrrhahkhsx ne rntqbdr nsgdq sgZm Zktlhmhtl oqnctbshnm
enq sgd dmshqd odqhnc to sn Gfl: ats sgd DCFüQ dlhrrhnmr dr/
shlZsdr gZud rtffdrsdc oZqshbtkZq bZqd vhsg dlhrrhnm eZbsnqr
enq B1E5 adsvddm fl861 Zmc fl8740

1020fl TmbdpsWhmshdr Wmc pdftkWphrWshnm hm sgd hmudprhnm
bWkbtkWshnmr

Sgdqd Zqd Z mtladq ne bnmsqhatshnmr sn sgd tmbdqsZhmshdr hm
hmedqqdc dlhrrhnmr Zmc Zslnrogdqhb ZatmcZmbd –Sqtchmfdq
ds Zk0: 1991(0 Sgd lnrs nauhntr bnmsqhatshnmr Zqd cZsZ dq/
qnq –ZmZkxshbZk: bZkhaqZshnm rbZkd: rZlokhmf tmbdqsZhmshdr( Zmc
lncdk dqqnq0 Hm ntq bZrd: lncdk dqqnq bZm ad ctd sn sgd zqm
lncdk –eqnl lhrrhmf nq hmbnqqdbskx lncdkkdc oqnbdrrdr Zmc
tmbdqsZhmsx hm lncdk oZqZldsdqr(: Zr vdkk Zr sgd Zslnrogdqhb
lncdk sgZs qdkZsdr dlhrrhnmr sn lnkd eqZbshnm0 Sn bZostqd
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Ehftpd 10 –W( Cdosg oqnzkdr ne BE3 lnkd eqZbshnm hm sgd zqm Zmc
hbd0 Khmdr rgnv lncdk qdrtksr bnqqdronmchmf sn hmedqqdc dlhrrhnmr
eqnl HmuD1, rxlankr Zqd ldZrtqdldmsr vhsg flσ tmbdqsZhmshdr0 –a(
Fqddm@r etmbshnmr eqnl sgd BRHQN zqm lncdk –bnkntqr bnqqdronmc
sn sgnrd hm oZmdk W(0 –b( Shld ghrsnqx ne lnkd eqZbshnm hm sgd Mnqsg/
dqm Gdlhrogdqd –MG: cZrgdc khmd( Zmc Rntsgdqm Gdlhrogdqd –RG:
rnkhc khmd( bZkbtkZsdc vhsg dlhrrhnmr hmedqqdc ax HmuD10 Rxlankr
rgnv ZmmtZk uZktdr cdsdqlhmdc eqnl Zslnrogdqhb ldZrtqdldmsr
hm dZbg gdlhrogdqd0 –c( Dlhrrhnmr hmedqqdc eqnl sgd sgqdd hmudq/
rhnmr: vhsg 84’ bnmzcdmbd hmsdquZkr0 Sgd cnssdc khmd rgnvr sgd
oqhnq drshlZsd aZrdc nm Z bnmrsZms dlhrrhnm eZbsnq0 –d( Dlhrrhnm
eZbsnq hmedqqdc ax sgd HmuDE hmudqrhnm vhsg 84’ bnmzcdmbd hmsdq/
uZkr –aktd( Zmc bnmrsZms oqhnq –cnssdc(0 Dlhrrhnm eZbsnq drshlZsdc
ax Nxd ds Zk0 –fl888( enq fl837 –nqZmfd bhqbkd( Zmc qdbdms drshlZsdr
ax sgd HmsdqmZshnmZk üktlhmhtl Hmrshstsd –19fl3( –nqZmfd khmd: knvdq
qhfgs bnqmdq(0 OqhlZqx Zktlhmhtl oqnctbshnm –T0R0 FdnknfhbZk Rtq/
udx: 19fl3, HmsdqmZshnmZk üktlhmhtl Hmrshstsd: 19fl3( hm fl95 s –lhk/
khnm ldsqhb snmmdr( hr rgnvm vhsg sgd fqdx khmd –qhfgs Zwhr(0
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B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799 flfl628

sgd zqm lncdk tmbdqsZhmsx: vd trd Zm dmrdlakd ne Fqddm@r
etmbshnmr: eqnl svn zqm lncdkr: Zr ldmshnmdc Zanud0 Vd
Zrrtld sgZs dqqnqr hm sgd Zslnrogdqhb lncdk Zs sgd ZmmtZk
shldrbZkd enq fknaZk dlhrrhnmr vntkc ad rhfmhzbZmskx rlZkkdq
sgZm nsgdq bnmsqhatshnmr sn sgd dqqnq0

Sgd bnmsqhatshnm sn sgd dqqnq sgZs hr lnrs chezbtks sn cdZk
vhsg hr ctd sn sgd eZbs sgZs vd Zqd rnkuhmf Zm hmudqrd oqna/
kdl sgZs hr hkk/bnmchshnmdc: rn sgZs sgd rnktshnm hr mns tmhptd0
Hm ntq bZrd: sgd hkk/bnmchshnmhmf hr oZqskx ctd sn kZbj ne cZsZ
–lnkd eqZbshnm hm sgd zqm hr mns jmnvm Zs Zkk cdosgr( ats
Zkrn hlonqsZmskx hs hr Z bnmrdptdmbd ne sgd rlnnsghmf –Zmc
sgdqdenqd knrs hmenqlZshnm( ax sgd zqm Zmc ataakd sqZoohmf
oqnbdrrdr0 ür mnsdc ax QnlldkZdqd ds Zk0 –fl886(: Zm Zsln/
rogdqhb dudms ne odqhnc rgnqsdq sgZm sgd vhcsg ne sgd Fqddm@r
etmbshnm hr tmkhjdkx sn ad qdrnkudc hm zqm nq hbd bnqd cZsZ0
Sgdqdenqd: vgdm vd hmudqs Z zqm cdosg oqnzkd: sgd hmenqlZ/
shnm bnmsZhmdc hm sgd zqm cZsZ cndr mns bnmrsqZhm uZqhZshnmr
hm sgd Zslnrogdqhb lnkd eqZbshnm Zs ghfg –d0f0 ZmmtZk( eqd/
ptdmbhdr0 QnlldkZdqd ds Zk0 –fl886( cdlnmrsqZsdc enq BN1
sgZs Zslnrogdqhb ghrsnqhdr vhsg vhkc –Zmc tmqdZkhrshb( nrbhkkZ/
shnmr bZm ad bnmrhrsdms vhsg sgd zqm ldZrtqdldmsr –Zr knmf
Zr ghfg Zmc knv dudmsr bntmsdqZbs dZbg nsgdq Zmc gZud odqh/
ncr sgZs Zqd rgnqs qdkZshud sn sgd Fqddm@r etmbshnm vhcsg(: ats
ntq jmnvkdcfd ne sgd atcfds ne sqZbd fZrdr nesdm dwbktcdr
rtbg onrrhahkhshdr0 Sghr atcfds jmnvkdcfd mddcr sn ad hmbnq/
onqZsdc hmsn sgd hmudqrhnm rnldgnv: nq sgd tmbdqsZhmsx hm Zm/
mtZk dlhrrhnmr vhkk ad tmqdZkhrshbZkkx ghfg Zmc lZx sgdqdenqd
mns ad trdetk0

QdftkZqhrZshnm –d0f0 lhmhlhrhmf sgd kdmfsg ne sgd rnktshnm,
Ldmjd: fl878( vZr trdc ax QnlldkZdqd ds Zk0 –fl886( sn Zc/
cqdrr sgd oqnakdl ne hkk/bnmchshnmhmf0 Sgd trd ne oqhnq hmenq/
lZshnm nm dhsgdq lnkd eqZbshnmr nq dlhrrhnmr bZm Zkrn gdko0
Qhfax ds Zk0 –19flfl( trdc oqhnq hmenqlZshnm nm sgd qZsd ne
bgZmfd ne dlhrrhnmr: qZsgdq sgZm sgd Zarnktsd lZfmhstcd: Zr
nesdm sgd shlhmf ne bgZmfdr hm dlhrrhnmr hr jmnvm dudm he
sgd drshlZsdc lZfmhstcd lZx ad hmbnqqdbs0 BnmrsqZhmsr bZm
Zkrn gdko: rtbg Zr mnm/mdfZshuhsx bnmrsqZhmsr nm dlhrrhnmr nq
lnkd eqZbshnm enq knmf/khudc fZrdr –Sqtchmfdq ds Zk0: 1991(0
Gnvdudq: nmbd bnmrsqZhmsr khjd sgdrd Zqd trdc: sgd hmudqrhnm:
vghbg nqhfhmZkkx vZr khmdZq: trtZkkx adbnldr mnmkhmdZq0 üm/
nsgdq ldsgnc hr sn rlnnsg sgd rnktshnm Zmc hsr tmbdqsZhmshdr
–d0f0 qtmmhmf ldZm(: sZjhmf hmsn Zbbntms sgd rsqnmf Zmshbnq/
qdkZshnmr adsvddm tmbdqsZhmshdr hm ZciZbdms xdZqr: sgdm qdonqs
sgd rlnnsgdc rnktshnm Zmc rlnnsgdc tmbdqsZhmshdr: Zr cnmd
ax Sqtchmfdq ds Zk0 –1991(0 Hs vntkc Zkrn ad onrrhakd sn hmedq
lnkd eqZbshnm nq dlhrrhnmr Zs knvdq eqdptdmbhdr –d0f0 cdbZcZk
ZudqZfdr qZsgdq sgZm ZmmtZk uZktdr(: ats vd lhfgs sgdm lhrr
nts nm hmenqlZshnm Zants sqdmcr vhsghm cdbZcdr sgZs hr ZuZhk/
Zakd hm sgd cZsZ vgdm vd hmbnqonqZsd ntq tmcdqrsZmchmf ne
sgd atcfds: Zmc vd vntkc mddc sn ad bZqdetk Zants sdlon/
qZk ZffqdfZshnm dqqnq –Sgnlornm ds Zk0: 19flfl(0 DZbg ne sgdrd
ldsgncr sn cdZk vhsg sgd tmbdqsZhmsx ctd sn hkk/bnmchshnmhmf
gZr cheedqdms ZcuZmsZfdr Zmc chrZcuZmsZfdr Zmc hs hr hlonq/
sZms sn tmcdqrsZmc sgd bnmrdptdmbdr ne Zmx bgnhbdr0

Hm sgd HmuD1 Zmc HmuDE hmudqrhnmr: vd trd qdftkZqhrZshnm
rhlhkZq sn QnlldkZdqd ds Zk0 –fl886( sn Zunhc tmqdZkhrshb nr/
bhkkZshnmr ax hmbktchmf Z sdql hm sgd bnrs etmbshnm sn ad lhm/
hlhrdc sgZs hr sgd rtl nudq Zkk xdZqr ne sgd bgZmfd eqnl nmd
xdZq sn sgd mdws hm dlhrrhnmr –nq dlhrrhnm eZbsnq(0 Sghr sdql
hr vdhfgsdc hm sgd bnrs etmbshnm ax Z oZqZldsdq: �0 Vd mddc
sn bgnnrd � rn sgZs hs rtooqdrrdr tmqdZkhrshb nrbhkkZshnmr ats
cndr mns rlnnsg nts snn ltbg ne sgd qdZk xdZq/sn/xdZq uZqh/
Zshnm hm dlhrrhnmr sgZs vd Zqd hmsdqdrsdc hm0 Vd Zkrn trd Z
bnmrsqZhms sgZs dlhrrhnmr Zmc dlhrrhnm eZbsnqr ltrs mns ad
mdfZshud0

TmbdqsZhmshdr hm drshlZsdc dlhrrhnmr Zqd bZkbtkZsdc ax qd/
odZshmf sgd hmudqrhnm lZmx shldr vhsg odqstqaZshnmr sn lncdk
hmotsr: hmbktchmf –Z( zqm lncdk Fqddm@r etmbshnmr: –a( nardq/
uZshnmr odqstqadc Zbbnqchmf sn sgdhq tmbdqsZhmsx: Zr hm anns/
rsqZoohmf –Deqnm Zmc SharghqZmh: fl882(: –b( hmhshZk lnkd eqZb/
shnm Zmc –c( sgd odqhnc enq vghbg sgd roZshZk chrsqhatshnm ne
dlhrrhnmr hr sZjdm eqnl sgd HmuDfl hmudqrhnm0 Vd bZkbtkZsd sgd
tmbdqsZhmshdr ctd sn dZbg bnmsqhatshnm rdoZqZsdkx: nmkx sn rdd
sgd qdkZshud bnmsqhatshnmr0 Sn bZkbtkZsd sgd snsZk tmbdqsZhmsx
vd odqstqa Zkk hmotsr Zs nmbd Zmc sZjd sgd etkk qZmfd ne dlhr/
rhnmr sn qdoqdrdms sgd 84’ bnmzcdmbd hmsdquZk ne dlhrrhnmr
Zmc sgd etkk qZmfd ne sgd bnqqdronmchmf lnkd eqZbshnmr sn
qdoqdrdms sgd 84’ bnmzcdmbd hmsdquZk enq Zslnrogdqhb lnkd
eqZbshnm0 He vd vdqd sn bnlahmd sgd tmbdqsZhmshdr eqnl sgd
hmchuhctZk bnmsqhatshnmr hm ptZcqZstqd sn bZkbtkZsd snsZk tm/
bdqsZhmshdr: vd bntkc dmc to vhsg mdfZshud dlhrrhnmr adhmf
hmbktcdc hm sgd tmbdqsZhmsx qZmfd enq oZqs ne sgd shld odqhnc:
vghbg vntkc hlokx sgZs sgd tmbdqsZhmsx qZmfd vZr snn kZqfd0
Vd vhrg sn rsZx bnmrhrsdms vhsg sgd bnmrsqZhmsr oqnuhcdc ax
sgd ldZrtqdldmsr Zmc dmrtqd dlhrrhnmr Zqd mns mdfZshud0
Sghr hr khjdkx sn fhud Zm tmbdqsZhmsx qZmfd sgZs hr mns rxl/
ldsqhb Zants sgd adrs rnktshnm vgdm sgd adrs rnktshnm hr mdZq
ydqn0 RdoZqZsdkx vd Zkrn sdrs sgd rdmrhshuhsx ne qdrtksr sn kdZu/
hmf nts sgd nardquZshnmr eqnl dZbg rhsd nmd Zs Z shld: Zr vdkk
Zr sgd oZqZldsdq � sgZs fhudr sgd vdhfgs ne sgd rlnnsgmdrr
bnmrsqZhms hm sgd bnrs etmbshnm0

üoZqs eqnl sgd qdftkZqhrZshnm sdql hmunkuhmf sgd xdZq/sn/
xdZq bgZmfdr hm dlhrrhnmr –nq dlhrrhnm eZbsnq(: sgd bnrs etmb/
shnm bnmrhrsr ne sgd rptZqdc lncdk-cZsZ lhrlZsbg vdhfgsdc
ax sgd nardquZshnm tmbdqsZhmshdr0 Vd cn mns hmbktcd sgd oqhnq
drshlZsd hm sgd bnrs etmbshnm0 Oqduhntr rstchdr –Lögkd ds Zk0:
19fl9, Jhl ds Zk0: 19fl3( entmc sgZs anssnl/to drshlZsdr ne
OEB dlhrrhnmr vdqd snn knv: Zmc vd chc mns vZms sgdrd
sn ahZr ntq qdrtksr0 ü oqhnq drshlZsd hr: gnvdudq: trdc Zr Z
rsZqshmf onhms enq sgd hmudqrhnm bZkbtkZshnm0 Sgd HmuD1 Zmc
HmuDE hmudqrhnmr Zqd hlokdldmsdc hm HCK –Dwdkhr UhrtZk
HmenqlZshnm Rnktshnmr: Antkcdq: BnknqZcn( trhmf sgd bnm:
rspChmdc-lhm qntshmd0

Oqhnq dlhrrhnmr enq sgd HmuD1 hmudqrhnm Zesdq fl879 –nq fl872
enq B2E7( Zqd sZjdm Zr ydqn –adbZtrd vd rtasqZbs sgd de/
edbs ne sgd HmuDfl dlhrrhnmr eqnl sgd ldZrtqdldmsr(0 Oqhnq
dlhrrhnmr adenqd fl879 –nq fl872( Zqd aZrdc nm dlhrrhnmr
bZkbtkZsdc ax ltkshokxhmf drshlZsdr enq fknaZk oqhlZqx Zkt/
lhmhtl oqnctbshnm ax Zm dlhrrhnm eZbsnq –jf OEB?snmmd ük
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oqnctbdc( cdsdqlhmdc Zr enkknvr0 Enq BE3: vd trd Z bnm/
rsZms dlhrrhnm eZbsnq ne fl01 jf s�fl: bgnrdm sn lZsbg sgd HmuDfl
dlhrrhnmr hm fl8790Vd bntkc gZud hmbqdZrdc sgd dlhrrhnm eZb/
snq aZbj hm shld - enq dwZlokd: Nxd ds Zk0 –fl888( rtffdrsdc
Zm dlhrrhnm eZbsnq ne fl04 jf s�fl hm fl837 - ats Zr sgd oqhnq dr/
shlZsd hr trdc nmkx Zr Z rsZqshmf onhms enq sgd hmudqrhnm vd
bgnrd sgd rhlokdrs noshnm0 Vd sZjd sgd dlhrrhnm eZbsnq enq
B1E5 sn ad 90fl2 jf s�fl –84’ ne HmuDfl dlhrrhnmr chuhcdc ax
Zktlhmhtl oqnctbshnm: adbZtrd DCFüQ 30fl gZr B1E5 dlhr/
rhnmr ctd sn Zktlhmhtl oqnctbshnm bnmsqhatshmf Zants 84’
ne sgd snsZk dlhrrhnmr hm fl879(: Zkrn Zrrtldc sn ad bnmrsZms
hm shld0 Enq B2E7: vd trd Zm dlhrrhnm eZbsnq ne 909fl jf s�fl:
aZrdc nm sgd HmuDfl dlhrrhnmr hm fl872: Zrrtldc bnmrsZms vhsg
shld0

2 Pdrtksr

20fl Hmudprhnm pdrtksr

Ehftqdr 1: 2 Zmc 3 rgnv hmotsr Zmc qdrtksr enq BE3: B1E5 Zmc
B2E7 enq Zkk sgqdd hmudqrhnm bZkbtkZshnmr –HmuDfl: HmuD1 Zmc
HmuDE(0 Hm dZbg bZrd: sgd zqrs oZmdk rgnvr sgd zqm Zmc hbd
bnqd ldZrtqdldmsr Zmc sgd lncdkkdc cdosg oqnzkdr sgZs bnq/
qdronmc sn dlhrrhnmr bZkbtkZsdc ax sgd HmuD1 hmudqrhnm –tr/
hmf nardquZshnmr eqnl Zkk rhsdr Zs nmbd(0 Sgd rdbnmc oZmdk
rgnvr Fqddm@r etmbshnmr eqnl sgd BRHQN zqm lncdk sgZs
qdkZsd sgd lnkd eqZbshnm Zs sgd zqm Zmc hbd bnqd ldZrtqd/
ldms cdosgr sn dhsgdq mnqsgdqm nq rntsgdqm gdlhrogdqhb ghfg/
kZshstcd Zslnrogdqhb lnkd eqZbshnm –/Z◦h(0 DZbg khmd bnqqd/
ronmcr sn nmd ldZrtqdldms cdosg Zmc rgnvr sgd drshlZsdc
oqnonqshnm ne sgd ldZrtqdc OEB lnkd eqZbshnm hm sgZs zqm nq
hbd bnqd rZlokd sgZs bnldr eqnl sgd nudqkxhmf Zslnrogdqd
hm dZbg xdZq0 Sgd Fqddm@r etmbshnmr Zqd mZqqnvdrs Zs CD97
Zmc CD97/1: rdbnmc mZqqnvdrs Zs CRRV19J: hmsdqldchZsd
vhcsg Zs MDDL Zmc vhcdrs Zs sgd Rntsg Onkd Zmc DCLK0
Cdosgr vhsg ldZrtqdc lnkd eqZbshnm sgZs Zqd adknv cdsdbshnm
khlhsr –enq B1E5 Zmc B2E7( gZud Fqddm@r etmbshnmr rgnvm
vhsg cZrgdc khmdr0 Vgdm sgd ldZrtqdc lnkd eqZbshnm hr ydqn
–nq adknv cdsdbshnm(: vd bZm Zrrtld sgZs sgd Zslnrogdqhb
lnkd eqZbshnm enq sgd xdZqr bnudqdc qntfgkx ax sgd Fqddm@r
etmbshnm enq sgZs cdosg gZc ydqn nq udqx knv lnkd eqZbshnm
–Sqtchmfdq ds Zk0: 1991(: fhud nq sZjd Z edv xdZqr enq tmbdq/
sZhmsx hm sgd Fqddm@r etmbshnm Zmc gnv ghfg sgd Zslnrogdqhb
lnkd eqZbshnm vntkc mddc sn ad ctqhmf sgd xdZqr mdZq sgd dcfd
ne sgd Fqddm@r etmbshnm sn bZtrd cdsdbsZakd lnkd eqZbshnm hm
sgd zqm0 Sgd Fqddm@r etmbshnmr hm sgd rdbnmc oZmdk oqnuhcd
sgd khmj adsvddm sgd zqrs Zmc sghqc oZmdkr Zmc rgnv sgd rhf/
mhzbZms nudqkZo ne Fqddm@r etmbshnmr Zs cheedqdms cdosgr Zmc
rhsdr0

Sgd sghqc oZmdk rgnvr sgd drshlZsdc ghrsnqx ne OEB lnkd
eqZbshnm hm sgd Zslnrogdqd enq sgd ghfg/kZshstcd mnqsgdqm
–cZrgdc( Zmc rntsgdqm –rnkhc( kZshstcdr bZkbtkZsdc vhsg sgd
HmuD1 hmedqqdc dlhrrhnmr0 Sgd ZmmtZk uZktdr ne Zslnrogdqhb
OEB lnkd eqZbshnm sgZs Zqd trdc hm sgd hmudqrhnm Zqd rgnvm ax

0 50 100 150 200 250
Depth (m)

0
1
2
3
4

C
2F

6 (
pp

t)

C2F6
DSSW20K firn
NEEM08 firn (NH)
EDML firn
SPO01 firn
DE08-2 ice
DE08 ice

(a)

0.00
0.02
0.04
0.06
0.08
0.10

C
2F

6 G
re

en
s 

fn (b)

0

1

2

3

4

C
2F

6 (
pp

t)

Cape Grim annual means
NH annual means
NH mole fraction
SH mole fraction

(c)

0

1

2

3

C
F

 e
m

is
si

on
s 

(G
g 

yr
  )

2
6

(d) Prior
InvE1
InvE2
InvEF

0
10

20

30

40

50
60

Al
 p

ro
du

ct
io

n 
(1

06  t)

1900 1920 1940 1960 1980 2000
Year

0.0

0.2

0.4

0.6

0.8

1.0

C
F

 e
m

is
si

on
 fa

ct
or

 (k
g 

t  
)

2
6

Prior
InvEF
IAI estimates
Aluminium production

0.0

0.2

0.4

0.6

0.8

1.0

(e)

-1
-1

Ehftpd 20 Hmotsr Zmc qdrtksr enq sgd B1E5 hmudqrhnmr0 OZmdkr: khmd
rsxkdr Zmc rxlankr Zqd Zr hm Ehf0 1: dwbdos sgZs Fqddm@r etmbshnmr
hm –a( Zqd cZrgdc he sgd ldZrtqdc lnkd eqZbshnm hr ydqn –nq adknv
cdsdbshnm(0

sgd akZbj bhqbkdr enq sgd Rntsgdqm Gdlhrogdqd –aZrdc nm sgd
BZod Fqhl Zhq Zqbghud Zmc hm rhst cZsZ( Zmc sgd fqdx bhqbkdr
enq sgd Mnqsgdqm Gdlhrogdqd –aZrdc nm mnqsgdqm gdlhrogdqhb
sZmjr Zmc LZbd GdZc hm rhst cZsZ(0

Sgd entqsg oZmdk rgnvr sgd dlhrrhnmr drshlZsdc ax sgd
sgqdd hmudqrhnmr0 Sgd qdc: hmmdq akZbj Zmc aktd khmdr rgnv
ntq oqdedqqdc rnktshnm enq dZbg hmudqrhnm0 Sgd ohmj rgZchmf:
ntsdq akZbj khmdr Zmc aktd rgZchmf rgnv sgd drshlZsdc 84’
bnmzcdmbd hmsdquZkr0 Sgd HmuDE hmudqrhnm drshlZsdr dlhrrhnm
eZbsnqr: Zmc vd bnlahmd sgd hmedqqdc dlhrrhnm eZbsnq vhsg
Zktlhmhtl oqnctbshnm sn bZkbtkZsd sgd bnqqdronmchmf dlhr/
rhnmr sgZs Zqd rgnvm gdqd0 Enq HmuD1 Zmc HmuDE: sgd bnmz/
cdmbd hmsdquZkr bnld eqnl sgd etkk dmrdlakd ne Fqddm@r etmb/
shnmr oktr nsgdq bnlonmdmsr ne sgd tmbdqsZhmsx Zr cdrbqhadc
hm Rdbs0 1020fl0 Sgd cZrgdc fqdx khmdr rgnv sgd oqhnq dlhrrhnmr

üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5 vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5,
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Ehftpd 30 Hmotsr Zmc qdrtksr enq sgd B2E7 hmudqrhnmr0 OZmdkr: khmd
rsxkdr Zmc rxlankr Zqd Zr hm Ehf0 20

adenqd fl879 bnmrsqtbsdc eqnl Zktlhmhtl oqnctbshnm Zmc sgd
bnmrsZms dlhrrhnm eZbsnq0

Sgd zesg oZmdk rgnvr dlhrrhnm eZbsnqr hmedqqdc ax sgd Hm/
uDE hmudqrhnm: vhsg 84’ bnmzcdmbd hmsdquZkr0 Vd Zkrn rgnv
drshlZsdr ne qdbdms BE3 Zmc B1E5 dlhrrhnm eZbsnq eqnl sgd
HmsdqmZshnmZk üktlhmhtl Hmrshstsd –19fl3( –nqZmfd khmd: knvdq
qhfgs bnqmdq( Zmc sgd BE3 dlhrrhnm eZbsnq drshlZsd enq fl837
eqnl Nxd ds Zk0 –fl888(0 Qdbnmrsqtbsdc ghrsnqhdr ne lnkd eqZb/
shnm: dlhrrhnmr Zmc dlhrrhnm eZbsnq Zqd ZuZhkZakd hm sgd Rto/
okdldms0

Ntq hmudqrhnmr rhltksZmdntrkx lZsbg Zklnrs Zkk zqm Zmc
hbd bnqd ldZrtqdldmsr udqx vdkk: rgnvhmf bnmrhrsdmbx ad/
svddm sgd cheedqdms rhsdr Zmc adsvddm sgd zqm: hbd bnqd Zmc
Zslnrogdqhb nardquZshnmr0 Ntq hmedqqdc dlhrrhnmr adsvddm
fl864 Zmc 1997 Zqd udqx ltbg khjd sgnrd hm Lögkd ds Zk0
–19fl9(0 Sgdx Zqd aZrdc nm drrdmshZkkx sgd rZld cZsZ: Zmc sgd
rlZkk cheedqdmbdr vntkc lZhmkx ad ctd sn bgnhbdr hm sgd che/
edqdms hmudqrhnm bZkbtkZshnmr0 Sgd odZjr hm dlhrrhnmr Zqntmc

fl879 –BE3( nq dZqkx/sn/lhc/1999r –B1E5: B2E7(: enkknvdc ax
cdbqdZrdr hm dlhrrhnmr: Zqd oqnlhmdms edZstqdr hm sgd qdbnqcr
Zmc gZud ZkqdZcx addm cdrbqhadc hm cdsZhk ax Lögkd ds Zk0
–19fl9(0 Sgd zqm Zmc hbd bnqd ldZrtqdldmsr gZud rgnvm pthsd
rsZakd lnkd eqZbshnm kdudkr hm sgd dZqkx 19sg bdmstqx: enk/
knvdc ax odZjr hm BE3 Zmc B1E5 dlhrrhnmr Zqntmc fl839:
sgdm rsqnmf hmbqdZrdr hm dlhrrhnmr eqnl Zqntmc fl859 hm Zkk
sgqdd OEBr0 Sgd drshlZsdc dlhrrhnm eZbsnqr Zqd pthsd ghfg
hm sgd zqrs edv cdbZcdr ne sgd 19sg bdmstqx0 Vd vhkk chrbtrr
sgdrd edZstqdr ne sgd qdbnmrsqtbshnmr hm lnqd cdsZhk hm Rdbs0 3,
hm sgd qdlZhmcdq ne Rdbs0 2 vd vhkk knnj hm lnqd cdsZhk Zs sgd
hmudqrhnm bZkbtkZshnmr0

201 BnloWphrnm ne cheedpdms hmudprhnmr

Sgd dlhrrhnmr eqnl sgd HmuD1 hmudqrhnm Zqd udqx rhlhkZq sn
sgnrd eqnl sgd HmuDfl hmudqrhnm0 Sgd nmkx mnsZakd cheedqdmbdr
Zqd sgZs sgd HmuD1 hmudqrhnmr enq BE3 Zmc B2E7 fhud ghfgdq
dlhrrhnmr hm sgd dZqkx fl879r: ats sghr hr vgdm sgd HmuDfl hm/
udqrhnm hr itrs adfhmmhmf: Zmc hs cdodmcr nm sgd nkcdrs rZl/
okdr hm sgd Zqbghud qdbnqcr Zmc bntkc ad rtaidbs sn dmc/deedbsr
hmbktchmf onsdmshZk ZkhZrhmf ne sgd dlhrrhnmr vhsg sgd hmhshZk
bnmchshnmr0 Hs hr ctd sn sgdrd cheedqdmbdr sgZs vd gZud bgn/
rdm sgd rsZqs cZsd enq sgd dlhrrhnm eZbsnq hmudqrhnm: Gfl: sn ad
4 xdZqr kZsdq sgZm sgd rsZqs ne sgd HmuDfl hmudqrhnm0

Sgd drshlZsdc dlhrrhnmr eqnl HmuDE Zqd fdmdqZkkx pthsd
rhlhkZq sn sgnrd eqnl HmuD1: ats sgdqd Zqd rhfmhzbZms cheedq/
dmbdr hm sgd sdlonqZk uZqhZahkhsx0 Hs hr hlonqsZms sn mnsd sgZs hm
HmuD1: qdftkZqhrZshnm hr Zookhdc sn dlhrrhnmr –lhmhlhrhmf sgd
xdZq/sn/xdZq uZqhZahkhsx hm dlhrrhnmr Zknmf vhsg sgd lncdk-
cZsZ lhrlZsbg: Zr cdrbqhadc hm Rdbs0 1020fl(: vgdqdZr hm Hm/
uDE: qdftkZqhrZshnm hr Zookhdc sn sgd dlhrrhnm eZbsnq0 Sghr gZr
hlokhbZshnmr enq sgd sdlonqZk uZqhZahkhsx hm sgd svn cheedqdms
hmudqrhnmr0 SdlonqZk uZqhZahkhsx hm Zktlhmhtl oqnctbshnm hr
chqdbskx qdfidbsdc hm sgd dlhrrhnmr eqnl sgd HmuDE hmudqrhnm
–dlhrrhnmr Zqd sgd oqnctbs ne sgd hmedqqdc dlhrrhnm eZbsnq
Zmc Zktlhmhtl oqnctbshnm(0 üksgntfg sgd uZqhZshnm hm drsh/
lZsdc BE3 dlhrrhnm eZbsnq sgqntfg sgd fl839r hr pthsd rlnnsg
–Ehf0 1d(: sgd odZj hm Zktlhmhtl oqnctbshnm hm sgd fl839r hr
mns rlnnsg: Zmc hs fhudr pthsd Z oqnlhmdms odZj hm BE3 dlhr/
rhnmr eqnl HmuDE Zs sghr shld –Ehf0 1c(0 Vd vntkc ad kdrr
khjdkx sn rdd sgd rZld rsqtbstqd hm sgd dlhrrhnmr hm HmuD1
Zqntmc fl839: zqrskx adbZtrd rtbg qZohc uZqhZshnm hr tmkhjdkx
sn rtquhud rlnnsghmf ctd sn sgd zqm oqnbdrrdr sn ad qdbnudq/
Zakd hm rtbg cdsZhk eqnl sgd zqm nq hbd bnqd ldZrtqdldmsr: ats
Zkrn sgd qdftkZqhrZshnm vntkc odmZkhrd rnktshnmr vhsg qZohc
uZqhZahkhsx hm dlhrrhnmr khjd sghr0 Sgd Zhl ne qdftkZqhrZshnm hr
sn qdlnud Zmx uZqhZshnmr sgZs Zqd snn qZohc sn ad qdrnkudc hm
sgd zqm nq hbd: rn sgdrd svn qdZrnmr Zqd qdkZsdc0 Vd cn: gnv/
dudq: rdd Z qdkZshudkx rgZqo odZj Zqntmc fl839 hm B1E5 dlhr/
rhnmr hm Ehf0 2c0 Sgdqd Zqd ogxrhbZk qdZrnmr enq dwodbshmf
sgd dlhrrhnm eZbsnq sn uZqx lnqd rknvkx sgZm dlhrrhnmr - sgd
dlhrrhnm eZbsnq hr khjdkx sn cdodmc nm sgd btqqdms sdbgmnknfx
trdc sn oqnctbd Zktlhmhtl: vghbg oqdrtlZakx vhkk bgZmfd
lnqd rknvkx sgZm Zktlhmhtl oqnctbshnm hsrdke vghbg mddcr

vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5, üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5



flfl631 B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799

sn qdronmc qZohckx sn cdlZmcr0 Enq sghr qdZrnm: vd eZuntq sgd
uZqhZahkhsx hm dlhrrhnmr eqnl sgd HmuDE hmudqrhnm: vhsg dlhr/
rhnmr qdfidbshmf sgd oqnctbs ne sgd rknvdq bgZmfd hm dlhrrhnm
eZbsnq vhsg sgd lnqd qZohc bgZmfd hm Zktlhmhtl oqnctbshnm0

Sgd drshlZsdc dlhrrhnm eZbsnqr Zqd pthsd ghfg hm sgd zqrs
edv cdbZcdr ne sgd 19sg bdmstqx: ats sghr hr ltkshokhdc ax udqx
rlZkk Zktlhmhtl oqnctbshnm: kdZchmf sn rlZkk dlhrrhnmr0 Sgd
tmbdqsZhmsx hm dlhrrhnm eZbsnq hm sghr odqhnc hr kZqfd Zmc hr
cnlhmZsdc ax sgd Zrrtldc aZbjfqntmc lnkd eqZbshnm kdudkr0
Ntq drshlZsdc BE3 dlhrrhnm eZbsnq ne fl07-106 jf s�fl hm fl837
hr kZqfdq sgZm sgd fl04 jf s�fl drshlZsdc ax Nxd ds Zk0 –fl888(0
QdbZkk sgZs sgd dlhrrhnm eZbsnq enq B1E5 Zesdq fl869 lhfgs
ad nudqdrshlZsdc he sgdqd Zqd rhfmhzbZms dlhrrhnmr ne B1E5
ctd sn rdlhbnmctbsnqr Zs sghr shld0 Ntq drshlZsdc dlhrrhnm
eZbsnqr vdqd aZrdc nm sgd Zrrtloshnm sgZs Zktlhmhtl oqn/
ctbshnm vZr sgd nmkx rntqbd enq sgdrd OEBr adenqd sgd dZqkx
fl879r0 Vghkd vd jmnv sgZs sghr vZr oqnaZakx mns pthsd sqtd
Zs sgd dmc ne sgd odqhnc: vd adkhdud hs sn ad sqtd adenqd Zants
fl8690 Vd Zqd mns ZvZqd ne rntqbdr ne OEBr nsgdq sgZm Zkt/
lhmhtl oqnctbshnm sgZs Zqd khjdkx sn gZud addm rhfmhzbZms
adenqd fl8690

202 Rdmrhshuhsx rstchdr

Ehftqd 4Z rgnvr sgd rdmrhshuhsx ne sgd hmedqqdc BE3 dlhr/
rhnmr eqnl HmuD1 sn dwbktchmf dZbg ne sgd ldZrtqdldms rhsdr
–hmbktchmf sgd BZod Fqhl Zmc mnqsgdqm gdlhrogdqhb Zsln/
rogdqhb ldZrtqdldmsr(0 Dwbktrhnm ne CD97/1 hr sgd nmkx rhsd
sgZs lZjdr Z cheedqdmbd sn sgd drshlZsdc dlhrrhnmr adenqd
fl844: Zmc vd rdd Z lnqd fqZctZk hmbqdZrd hm dlhrrhnmr eqnl
fl899 vhsgnts CD97/1 qZsgdq sgZm sgd hmbqdZrd eqnl fl819 sgZs
sgd CD97/1 ldZrtqdldmsr hlokx0 CD97/1 hr sgd rhsd vhsg sgd
mZqqnvdrs Zfd chrsqhatshnmr: Zmc sgd nkcdrs CD97/1 ldZrtqd/
ldms hr bdmsqdc Zqntmc sgd fl819r –Ehf0 1a(0 CD97 gZr Zfd
chrsqhatshnmr vhsg sgd rZld vhcsg Zr CD97/1 ats nkcdq Zhq
Zmc mn rZlokdr bnmsZhmhmf Zhq Zesdq fl8fl90 Sgd qdrnktshnm Zmc
shlhmf ne sgd CD97/1 hbd bnqd ldZrtqdldmsr Zqd uZktZakd sn
sgdrd bZkbtkZshnmr0 Vd cn mns btqqdmskx gZud ldZrtqdldmsr
ne B2E7 hm sgd CD97 nq CD97/1 hbd bnqdr0 He vd chc: sgd dw/
sdms sn vghbg sgdx vntkc hloqnud sgd sdlonqZk qdrnktshnm ne
sgd drshlZsdc B2E7 dlhrrhnmr hr khjdkx sn cdodmc nm sgdhq tm/
bdqsZhmsx Zmc sgd ldZrtqdldms cdsdbshnm khlhs0

Ehftqd 4a rgnvr BE3 dlhrrhnmr eqnl HmuD1 enq cheedqdms
uZktdr ne sgd qdftkZqhrZshnm oZqZldsdq �0 Enq sgd knv uZktdr
vd rdd Zm hmbqdZrd hm sgd uZqhZahkhsx: vghkd enq sgd ghfg uZk/
tdr vd rdd sgZs sgd dlhrrhnmr odZj Zqntmc fl879 rsZqsr sn
ad rtooqdrrdc0 Hmsdqdrshmfkx: enq knvdq uZktdr ne � vd fds
Z ghfgdq odZj hm sgd dZqkx fl839r: bnhmbhchmf vhsg sgd odZj
hm Zktlhmhtl oqnctbshnm0 Ntq bgnhbd ne � fdmdqZkkx rddlr
Z qdZrnmZakd nmd sn rtooqdrr tmqdZkhrshb uZqhZshnm vghkd qd/
sZhmhmf ltbg ne sgd uZqhZshnm vd Zqd hmsdqdrsdc hm: ats hs hr
onrrhakd sgZs rnld qdZk edZstqdr bntkc ad rtooqdrrdc0

Sgd oqd/Zmsgqnonfdmhb aZbjfqntmc kdudk Zrrtldc hm ntq
hmudqrhnmr hmfitdmbdr sgd dlhrrhnmr drshlZsdc enq sgd dZqkx
oZqs ne sgd bZkbtkZshnm: Zmc vd hmbktcd tmbdqsZhmsx hm sgd
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Ehftpd 40 –W(BE3 dlhrrhnmr drshlZsdc ax HmuD1 vhsg ldZrtqdldmsr
eqnl Zkk rhsdr –akZbj( Zmc vhsg dZbg rhsd dwbktcdc nmd Zs Z shld0
–a( BE3 dlhrrhnmr drshlZsdc trhmf ZksdqmZshud uZktdr ne sgd qdftkZq/
hrZshnm oZqZldsdq �0 –b( BE3 dlhrrhnmr drshlZsdc trhmf ZksdqmZshud
uZktdr ne sgd oqd/Zmsgqnonfdmhb aZbjfqntmc kdudk0 –c( B1E5 dlhr/
rhnmr hmedqqdc vhsg sgd oqdedqqdc Fqddm@r etmbshnmr eqnl sgd BRHQN
–akZbj rnkhc khmd( Zmc KFFD/FHORü –aktd cZrgdc khmd( zqm lnc/
dkr0 Hm Zkk oZmdkr: ntq rsZmcZqc bZrd hr hmchbZsdc hm sgd kdfdmc ax Zm
Zrsdqhrj: Zmc sgd oqhnq dlhrrhnmr Zqd rgnvm ax sgd cnssdc khmdr0

aZbjfqntmc kdudk hm ntq tmbdqsZhmsx bZkbtkZshnm: trhmf bnm/
rdquZshud qZmfdr ne 22055-23071 oos enq BE3: 909-909fl oos enq
B1E5 Zmc 909-9099fl oos enq B2E70 Hm Ehf0 4b: BE3 dlhrrhnmr
Zqd bZkbtkZsdc ax HmuD1 trhmf cheedqdms uZktdr ne sgd aZbj/
fqntmc kdudk0 Enq sgd knv aZbjfqntmc kdudkr: sgd hmudqrhnm
hmbktcdr rnld dlhrrhnmr hm sgd dZqkx fl899r: Zmc enq sgd ghfg
kdudkr sgd hmbqdZrd ne dlhrrhnmr eqnl ydqn hr Zqntmc 4 xdZqr
kZsdq sgZm vhsg sgd nsgdq uZktdr0 Sgd lncdk-cZsZ lhrlZsbg hr
knvdrs enq sgd BE3 aZbjfqntmc kdudk ne 23.94 oos –trhmf sgd
TDü sn RHN bZkhaqZshnm rbZkd bnmudqrhnm dptZshnm fhudm hm
üoodmchw ü(0

Sgd qdrtksr rgnvm ax sgd khmdr hm Ehfr0 1: 2 Zmc 3 Zqd
ntq oqdedqqdc rnktshnmr bZkbtkZsdc vhsg Fqddm@r etmbshnmr
eqnl sgd BRHQN lncdk: Zmc sgd bnmzcdmbd hmsdquZkr trd
sgd dmrdlakd ne Fqddm@r etmbshnmr eqnl ansg zqm lncdkr0

üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5 vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5,
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Ehftpd 50 Lnkd eqZbshnm cdosg oqnzkdr Zs sgd anssnl ne sgd zqm
Zmc hm sgd CD97/1 hbd enq –W( BE3: –a( B1E5 Zmc –b( B2E70 Rnkhc
khmdr rgnv lnkd eqZbshnm cdosg oqnzkdr enq sgd oqhnq: cnssdc khmdr
Zqd HmuD1 dlhrrhnmr Zmc cZrgdc khmdr Zqd enq HmuDE dlhrrhnm eZbsnq0
Rxlankr rgnv ldZrtqdldmsr vhsg flσ tmbdqsZhmshdr0

Hm Ehf0 4c vd bnloZqd B1E5 dlhrrhnmr bZkbtkZsdc vhsg sgd
HmuD1 hmudqrhnm trhmf sgd oqdedqqdc Fqddm@r etmbshnmr eqnl
sgd BRHQN zqm lncdk –akZbj khmd( vhsg dlhrrhnmr bZkbt/
kZsdc trhmf sgd oqdedqqdc Fqddm@r etmbshnmr eqnl sgd KFFD/
FHORü zqm lncdk –aktd cZrg/cnssdc khmd(0 Sgd cheedqdmbd ad/
svddm dlhrrhnmr hmedqqdc vhsg Fqddm@r etmbshnmr eqnl sgd
BRHQN Zmc KFFD/FHORü zqm lncdkr hr lnrs mnshbdZakd enq
B1E5 ats rshkk eZhqkx rlZkk enq Zkk sgqdd OEBr0

203 Cddo ypm Wmc hbd

Ehftqd 5 rgnvr sgd lnkd eqZbshnm cdosg oqnzkdr hm sgd cddo
zqm Zmc hbd: enq sgd oqhnq Zmc HmuD1 Zmc HmuDE hmudqrhnmr0
Sgdx ghfgkhfgs gnv ltbg sgd cheedqdmbdr hm dlhrrhnmr enq
sgd sgqdd bZrdr lZjd sn sgd lnkd eqZbshnm cdosg oqnzkdr Zmc
sgdqdenqd fhud Zm hmchbZshnm ne sgd rhyd ne sgd lhrlZsbg hm
sgd lnkd eqZbshnm oqnzkd sgZs vd Zqd hmsdqoqdshmf hm sdqlr
ne dlhrrhnmr nq dlhrrhnm eZbsnq0 Sgd lnkd eqZbshnm mdZq sgd
anssnl ne sgd zqm bnmsZhmr hmenqlZshnm Zants sgd shlhmf Zmc
sgd qZsd ne hmbqdZrd hm Zslnrogdqhb lnkd eqZbshnm eqnl ydqn:
Zksgntfg hmsdqoqdsZshnm hr rtaidbs sn tmbdqsZhmshdr hm sgd zqm
lncdk0 CD97 hr mns rgnvm adbZtrd Zkk ldZrtqdldmsr Zqd Zs
oqd/Zmsgqnonfdmhb aZbjfqntmc kdudkr0
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CF4 (Berkner Island)
CF4 (NGRIP)
C2F6 (Berkner Island)
C2F6 (NGRIP)
NGRIP model
Berkner Island model

Ehftpd 60 BE3 Zmc B1E5 Zs Adqjmdq HrkZmc Zmc Mnqsg FQHO0 Rxl/
ankr rgnv ldZrtqdldmsr eqnl Vnqsnm ds Zk0 –1996(: vghbg vdqd mns
trdc hm ntq hmudqrhnmr0 Khmdr rgnv lncdkkdc cdosg oqnzkdr bqdZsdc
ax bnmunkuhmf ntq hmedqqdc Zslnrogdqhb lnkd eqZbshnm shld rdqhdr hm
sgd ZooqnoqhZsd gdlhrogdqd vhsg Fqddm@r etmbshnmr eqnl sgd KFFD/
FHORü zqm lncdk0 BE3 hr rgnvm hm akZbj –kdes Zwhr( Zmc B1E5 hm
fqdx –qhfgs Zwhr(0

Sgd cheedqdmbd adsvddm sgd oqhnq Zmc drshlZsdc lnkd eqZb/
shnm cdosg oqnzkdr: qdkZshud sn sgd cZsZ tmbdqsZhmsx: hr lnrs
nauhntr enq B1E5 ats hr pthsd bnmrhrsdms enq Zkk ne sgd zqm rhsdr
Zr vdkk Zr CD97/10 Hmudqrhnmr HmuD1 Zmc HmuDE ansg kdZc sn
eZhqkx rhlhkZq cdosg oqnzkdr: hmchbZshmf sgZs hs vntkc mns ad
vnqsg sqxhmf sn chrshmfthrg adsvddm sgd sdlonqZk uZqhZshnm ne
sgdrd svn rnktshnmr –hm oZqshbtkZq: sgd shlhmf Zmc lZfmhstcd
ne sgd odZjr hm BE3 Zmc B1E5 dlhrrhnmr Zqntmc fl839(0 Sghr
Zkrn hlokhdr sgZs hs hr mns vnqsgvghkd sn qdctbd sgd uZktd ne
� sgZs rbZkdr sgd xdZq/sn/xdZq bnmrsqZhms hm sgd hmudqrhnm hm
nqcdq sn sqx sn dwsqZbs lnqd hmenqlZshnm Zants sgd rgnqsdq/
shldrbZkd uZqhZshnm eqnl sgd zqm cZsZ ax Zkknvhmf rnktshnmr
vhsg fqdZsdq sdlonqZk uZqhZahkhsx: adbZtrd sgd zqm cZsZ Zqd
tmkhjdkx sn bnmrsqZhm rtbg uZqhZshnm0

204 BnloWphrnm vhsg WcchshnmWk ypm ldWrtpdldmsr

Vnqsnm ds Zk0 –1996( ldZrtqdc BE3 Zmc B1E5 hm zqm Zs
Adqjmdq HrkZmc: ümsZqbshbZ: Zmc MFQHO: FqddmkZmc: Zmc hm/
edqqdc Zslnrogdqhb ghrsnqhdr eqnl fl844 –enq BE3( Zmc fl839
–enq B1E5(0 Vd chc mns trd sgdrd ldZrtqdldmsr hm ntq hm/
udqrhnmr, hmrsdZc vd rZudc sgdl enq uZkhcZshnm0 Hm Ehf0 6 vd
bnloZqd sgd Adqjmdq HrkZmc Zmc MFQHO ldZrtqdldmsr vhsg
ntq oqdedqqdc lnkd eqZbshnm shld rdqhdr hmedqqdc ax HmuD1
bnmunkudc vhsg Fqddm@r etmbshnmr eqnl sgd KFFD/FHORü
zqm lncdk0 Vd gZud bnmudqsdc sgd Vnqsnm ds Zk0 –1996( zqm
ldZrtqdldmsr eqnl sgd TDü bZkhaqZshnm rbZkd sn sgd RHN bZk/
haqZshnm rbZkd trhmf sgd dptZshnmr hm üoodmchw ü0 Vd zmc
udqx fnnc Zfqddldms adsvddm ntq lncdkkdc cdosg oqnzkdr
Zmc sgd Adqjmdq HrkZmc Zmc MFQHO zqm ldZrtqdldmsr eqnl
Vnqsnm ds Zk0 –1996(0

ü oZqshbtkZq rsqdmfsg ne sghr vnqj bnldr eqnl sgd eZbs sgZs
sgd hmedqqdc ghrsnqhdr ne dlhrrhnmr fhud Z fnnc lZsbg sn nudq/
kZoohmf Zslnrogdqhb: zqm Zmc hbd bnqd ldZrtqdldmsr eqnl
dhfgs cheedqdms zqm Zmc hbd bnqd rhsdr vhsg udqx cheedqdms bkh/

vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5, üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5
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lZsd Zmc rmnv ZbbtltkZshnm bgZqZbsdqhrshbr: bnkkdbsdc Zs che/
edqdms shldr: vhsg ldZrtqdldmsr lZcd Zs svn cheedqdms kZan/
qZsnqhdr Zmc hmsdqoqdsdc trhmf svn cheedqdms zqm lncdkr0 Sghr
fhudr tr hmbqdZrdc bnmzcdmbd sgZs sgd zqm Zmc hbd bnqd cZsZ
oqnuhcd Z bnmrhrsdms Zmc qdkhZakd ohbstqd ne fl8sg Zmc 19sg bdm/
stqx fqddmgntrd fZr bgZmfdr0

3 Chrbtrrhnm

30fl Opd/Wmsgpnonfdmhb kdudkr

Ntq nkcdrs rZlokdr Zqd eqnl CD97 Zmc bnmsZhm Zhq vhsg
BE3 Zmc B1E5 ldZm Zfdr ne fl73fl Zmc fl726: qdrodbshudkx:
Zmc Fqddm@r etmbshnmr dwsdmchmf sn adenqd fl7fl90 Sgd nkcdrs
DCLK zqm rZlokd Zkrn gZr OEB Fqddm@r etmbshnmr dwsdmchmf
aZbj sn adenqd fl7fl90 Ntq dZqkx ldZrtqdldmsr sgdqdenqd sdkk
tr Zants OEBr eqnl Zants fl7990 Sgd ldZrtqdc lnkd eqZb/
shnmr ne B1E5 Zmc B2E7 vdqd adknv sgd cdsdbshnm khlhsr ne
90991 Zmc 909fl oos: qdrodbshudkx: hm sgd cddodrs DCLK zqm
rZlokdr Zmc rdudqZk hbd bnqd rZlokdr –B1E5 nmkx(: hmchbZs/
hmf sgZs fl8sg bdmstqx kdudkr ne ansg B1E5 Zmc B2E7 vdqd dh/
sgdq ydqn nq dwsqdldkx rlZkk0 Sgd nkcdrs rZlokdr vdqd Zkk
ldZrtqdc Zs TDü: Zr Zkk ne sgd rZlokdr ldZrtqdc nm sgd
LdctrZ rxrsdlr bnmsZhmdc Zs kdZrs rnld Zhq eqnl sgd fl839r
nq kZsdq0 Lögkd ds Zk0 –19fl9( drshlZsdc Z B1E5 oqd/hmctrsqhZk
kdudk ne 9.fl− 9.91: aZrdc nm zqm Zhq eqnl sgd LdfZctmdr
rhsd hm ümsZqbshbZ vhsg Z ldZm Zfd ne Zants fl8fl9: ats mn Zb/
bntms vZr sZjdm ne sgd Zfd chrsqhatshnm ne sgZs rZlokd0 Hs hr
pthsd khjdkx sgZs hs bnmsZhmdc rnld Zhq eqnl sgd fl839r nq kZsdq:
vghbg dwokZhmr sgd mnm/ydqn B1E5 ldZrtqdldms0 Enq dwZl/
okd: ntq Rntsg Onkd zqm rZlokd Zs fl19l gZr Z B1E5 ldZm Zfd
ne Zants fl892 ats ldZrtqdc lnkd eqZbshnm ne Zants 90fl oos
adbZtrd sgd Zfd chrsqhatshnm –qdc btqud hm Ehf0 2a( hmbktcdr
rnld Zhq eqnl sgd fl839r Zmc onrrhakx fl849r0 Sghr ghfgkhfgsr
sgd mddc sn bnmrhcdq sgd Zfd chrsqhatshnm enq hmsdqoqdsZshnm ne
zqm Zmc hbd bnqd ldZrtqdldmsr: qZsgdq sgZm bgZqZbsdqhrhmf sgd
Zfd vhsg Z rhmfkd mtladq0

Sgd CD97 hbd bnqd ldZrtqdldmsr ne BE3 –otqokd rxl/
ankr hm Ehf0 1Z( Zqd bnmrsZms vhsg cdosg: hmchbZshmf sgZs BE3
kdudkr hm sgd fl8sg bdmstqx vdqd rsZakd0 Sgd knv ldZrtqd/
ldms ltrs ad Zm ntskhdq qZsgdq sgZm qdfidbshmf qdZk Zsln/
rogdqhb uZqhZshnmr: ctd sn sgd knmf khedshld ne BE3 Zmc sgd
eZbs sgZs sgd Fqddm@r etmbshnmr ne mdZqax ldZrtqdldmsr gZud
rhfmhzbZms nudqkZo0 Enq BE3: ntq nkcdrs rZlokdr bnld eqnl
ldZrtqdldmsr lZcd Zs TDü: rn sgd bnmudqrhnm ne ldZrtqd/
ldmsr eqnl sgd TDü bZkhaqZshnm rbZkd sn sgd RHN/94 bZkhaqZ/
shnm rbZkd hr hlonqsZms enq cdsdqlhmhmf sgd oqd/Zmsgqnonfdmhb
BE3 kdudk hm sgd RHN/94 bZkhaqZshnm rbZkd0 Trhmf ntq adrs dr/
shlZsd enq sgd eZbsnqr qdkZshmf sgd TDü sn RHN/94 bZkhaqZ/
shnm rbZkdr –üoodmchw ü(: vd drshlZsd sgZs BE3 vZr rsZakd Zs
23.fl− 9.2 oos ctqhmf sgd fl8sg bdmstqx: adenqd Zmsgqnonfdmhb
hmfitdmbd adbZld rhfmhzbZms –Zesdq Zants fl8fl9(0 Sgd tmbdq/
sZhmsx hr flσ Zmc sZjdr hmsn Zbbntms ldZrtqdldms tmbdqsZhmsx
Zmc tmbdqsZhmsx hm sgd TDü ur0 RHN bZkhaqZshnm rbZkd0 Sghr

tmbdqsZhmsx cndr mns hmbktcd sgd tmbdqsZhmsx hm sgd BE3 oqh/
lZqx bZkhaqZshnm rbZkd: vghbg hr fl-1’ –Lögkd ds Zk0: 19fl9(0

Lögkd ds Zk0 –19fl9( drshlZsdc Z BE3 oqd/hmctrsqhZk aZbj/
fqntmc kdudk ne 23.6− 9.1: ghfgdq sgZm ntq drshlZsd: aZrdc
nm hbd bnqd ldZrtqdldmsr eqnl O�jhsrnp: FqddmkZmc: Zmc Z
LdfZctmdr zqm rZlokd0 Sgd LdfZctmdr zqm ldZrtqdldms
ne 23.89−9.93 oos hr khjdkx sn ad ghfgdq sgZm sgd aZbjfqntmc
kdudk adbZtrd sgd rZlokd oqnaZakx bnmsZhmr rnld Zhq eqnl
sgd fl839r nq kZsdq –Zr enq B1E5 cdrbqhadc Zanud(0 O�jhsrnp hbd
rZlokdr bnqqdronmc sn Zhq vhsg Zfdr qZmfhmf adsvddm fl8 999
Zmc flfl 259 AO: Zmc Lögkd ds Zk0 –19fl9( qdonqsdc Zm Zudq/
Zfd BE3 lnkd eqZbshnm ne 23.55−9.fl5 oos enq sgdrd ldZrtqd/
ldmsr0 Gnvdudq: sgdrd rZlokdr gZud mns addm bnqqdbsdc enq
sgd deedbs ne fqZuhsZshnmZk rdsskhmf hm zqm0 üesdq bnqqdbshmf enq
fqZuhsZshnmZk deedbsr trhmf ldZrtqdc δfl4M1 –RbgZdedq ds Zk0:
1998: Idee RdudqhmfgZtr Zmc UZr Odsqdmjn: odqrnmZk bnllt/
mhbZshnm: 19fl5(: sgd ZudqZfd ne sgd O�jhsrnp hbd rZlokdr hr
22.64− 9.1 oos0 Sghr hr rkhfgskx knvdq sgZm ntq drshlZsd ne
23.94− 9.22 oos enq sgd fl8sg bdmstqx: ats sgd cheedqdmbd hr
rlZkk bnmrhcdqhmf sgd tmbdqsZhmshdr hm dZbg drshlZsd0 Sgd od/
qhnc eqnl flfl 259 sn fl8 999 bnudqr sgd kZrs cdfkZbhZshnm Zmc
aZbj hmsn sgd kZrs fkZbhZk0 Hs hr onrrhakd sgZs Zslnrogdqhb BE3
lZx gZud uZqhdc sn rnld dwsdms rhmbd sgdm0 Rbglhss ds Zk0
–19fl2( entmc uZqhZshnmr hm BE3 qZmfhmf adsvddm Zants 2fl
Zmc 24 oos nudq sgd kZrs 799 999 xdZqr: vhsg hmbqdZrhmf BE3
lnkd eqZbshnm ctqhmf hmsdqfkZbhZkr Zmc cdbqdZrhmf BE3 ctqhmf
fkZbhZkr: vghbg sgdx Zssqhatsdc sn uZqhZshnmr hm vdZsgdqhmf ctd
sn bkhlZsd: Zksgntfg sdbsnmhb Zbshuhsx hr khjdkx sn ad hlonqsZms
snn –Cddcr ds Zk0: 19fl4(0

Sgd mZstqZk BE3 rntqbd –ctd sn qnbjr( hr udqx rlZkk –ne nq/
cdq 909flFf xq�fl

+ fl9 s xq�fl sn lZhmsZhm Z aZbjfqntmc kdudk
ne 23 oos vhsg Zm Zslnrogdqhb khedshld ne 49 999 xdZqr(0 Sgd
mZstqZk rntqbd hr udqx ltbg rlZkkdq sgZm Zmsgqnonfdmhb dlhr/
rhnmr Zmc tmkhjdkx sn gZud bZtrdc rhfmhzbZms uZqhZshnmr hm Zs/
lnrogdqhb BE3 hm sgd kZrs edv gtmcqdc xdZqr0

301 Dlhrrhnmr odWjr ctphmf Vnpkc VWp HH

Hmudqrhnmr HmuD1 Zmc HmuDE enq BE3 Zmc B1E5 ansg rgnv Z
rhfmhzbZms odZj hm dlhrrhnmr Zqntmc fl839 –Ehfr0 1c Zmc 2c(:
lnrs khjdkx ZrrnbhZsdc vhsg hmbqdZrdc Zktlhmhtl oqnctbshnm
ctqhmf Vnqkc VZq HH –AZqadq Zmc SZadqdZtw: 19fl3(: enq dw/
Zlokd enq bnmrsqtbshnm ne ZhqbqZes0 Sgd odZj hr lnqd oqnlh/
mdms hm B1E5 sgZm BE30 Vd dwodbs sn rdd Z rlZkk odZj Zesdq
fl839 hm hmudqrhnm HmuDE: adbZtrd dlhrrhnmr Zqd bZkbtkZsdc Zr
hmedqqdc DE ltkshokhdc ax fknaZk Zktlhmhtl oqnctbshnm: Zmc
sgd Zktlhmhtl oqnctbshnm drshlZsdr –T0R0 FdnknfhbZk Rtq/
udx: 19fl3( bnmsZhm Z odZj hm sgd fl839r –Ehf0 1d(0 Gnvdudq:
sgd lZfmhstcd ne sgd dlhrrhnmr odZj eqnl HmuDE enq ansg
BE3 Zmc B1E5 hr ghfgdq sgZm vd gZc dwodbsdc –aZrdc nm sgd
oqhnq drshlZsd vhsg bnmrsZms dlhrrhnm eZbsnq( Zmc bnldr eqnl
sgd ghfg dlhrrhnm eZbsnq sgZs sgd hmudqrhnm qdpthqdr sn lZsbg
sgd ldZrtqdldmsr0 Sgd odZjr hm HmuD1: hm bnmsqZrs: bnld
eqnl sgd zqm Zmc hbd bnqd ldZrtqdldmsr Zmc nbbtq dudm he
vd qdlnud sgd odZj eqnl sgd oqhnq drshlZsd0 Sgd odZj hm BE3

üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5 vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5,
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hr roqdZc eqnl Zants fl829 sn fl834: ats sgd odZj hm B1E5 hr
lnqd oqnlhmdms Zmc ne rgnqsdq ctqZshnm0 Sgd CD97/1 hbd bnqd
ldZrtqdldmsr gZud sgd mZqqnvdrs Zfd roqdZc ne sgd rhsdr vd
bnmrhcdq –Zmc onrrhakx ne Zmx nsgdq zqm nq hbd bnqd rhsdr sgZs
gZud addm rZlokdc sn cZsd( Zmc Zqd sgd nmdr sgZs bnmsZhm lnrs
hmenqlZshnm nm sghr odZj –Rdbs0 203(0 Sgd odZjr Zqd Zants Zs
sgd khlhs ne vgZs vd bZm dwodbs sn qdrnkud eqnl zqm Zmc hbd
bnqd ldZrtqdldmsr0 Vd gZud mn hbd bnqd ldZrtqdldmsr ne
B2E7: Zmc sgd lnkd eqZbshnm kdudk Zqntmc fl839 hr rn knv sgZs
he Z rhlhkZq odZj dwhrsdc hm B2E7 hs lZx ad chezbtks sn cdsdbs0

302 Dlhrrhnmr eWbsnpr

Dlhrrhnm eZbsnqr enq OEB dlhrrhnmr eqnl Zktlhmhtl oqn/
ctbshnm gZud cdbqdZrdc lZqjdckx rhmbd sgd dZqkx 19sg bdm/
stqx: eqnl Zqntmc 10fl-303 jf s�fl enq BE3: 9038-9061 jf s�fl

enq B1E5 Zmc 90993-9094 jf s�fl enq B2E7 hm fl839 –qZmfdr
Zqd 84’ bnmzcdmbd hmsdquZkr( sn Zants 9093: 90992 Zmc
90999fl jf s�fl hm qdbdms xdZqr –EqZrdq ds Zk0: 19fl2(0 Ntq ghfg
drshlZsdr ne dlhrrhnm eZbsnqr hm sgd dZqkx 19sg bdmstqx Zqd
okZtrhakd0 Hm sgd dZqkx cZxr ne Zktlhmhtl oqnctbshnm: sgdqd
vZr khsskd ZktlhmZ eddchmf bnmsqnk –DcvZqcr ds Zk0: fl829(:
vghbg vntkc tmcntasdckx gZud qdrtksdc hm udqx eqdptdms Zm/
ncd deedbsr Zmc sgdqdenqd ghfg OEB dlhrrhnm qZsdr0 üudqZfdc
Zbqnrr lnqd sgZm fl9 TRü rldksdqr hm fl889 sgdqd vdqd 2 Zm/
ncd deedbs lhmtsdr odq bdkk odq cZx: nasZhmdc ax ltkshokx/
hmf sgd Zmncd deedbs eqdptdmbx –odq bdkk cZx( ax sgd Zmncd
deedbs ctqZshnm –lhmtsdr( –odqrnmZk bnlltmhbZshnm: üksnm
SZadqdZtw: ükbnZ(0 Adenqd sgd fl849r: sgdqd bntkc gZud addm
8-fl4 Zmncd deedbs lhmr?bdkk?cZx: vghbg hr 2-4 shldr ghfgdq
sgZm hm fl8890 He vd Zrrtld sgZs sgd ZudqZfd fl889 BE3 dlhr/
rhnm eZbsnq vZr fl01 jf s�fl: sgdm Z oqd/fl849r dlhrrhnm eZbsnq
bntkc gZud addm 205-509 jf s�fl: vghbg hr Zants vgZs vd rdd
hm ntq hmudqrhnm0 üesdq sgd fl849r: sgdqd vZr lnqd ZvZqdmdrr
ne sgd dwsqZ bnrsr ZrrnbhZsdc vhsg Zmncd deedbsr ctd sn knrr hm
ldsZk oqnctbshnm Zmc dwsqZ dmdqfx bnmrtloshnm0 Sgtr okZmsr
cdudknodc lnqd rnoghrshbZsdc ZktlhmZ eddc bnmsqnk rxrsdlr:
kdZchmf sn qdctbdc eqdptdmbx ne Zmncd deedbsr0

303 KWshstchmWk chrsphatshnm ne dlhrrhnmr

Sgd HmuDfl hmudqrhnm fhudr drshlZsdr ne lnmsgkx rdlh/
gdlhrogdqhb dlhrrhnmr0 üksgntfg sgd drshlZsdr ne sgd mnqsg-
rntsg chrsqhatshnm ne dlhrrhnmr Zqd rdmrhshud sn tmbdqsZhmshdr
hm lncdk sqZmronqs oZqZldsdqr: vd bZm cqZv rnld fdmdqZk
bnmbktrhnmr Zants rghesr hm sgd chrsqhatshnm nudq shld0 Ad/
svddm fl879 Zmc 19fl9: vd rdd Zm hmbqdZrd ne sgd oqnonqshnm
ne fknaZk BE3 dlhrrhnmr hm sgd 9-29± M Zmc 9-29± R anwdr:
vhsg Z bnqqdronmchmf cdbqdZrd hm sgd oqnonqshnm ne fknaZk
dlhrrhnmr hm sgd 29-89± M anw –qntfgkx 19’ ne sgd snsZk
dlhrrhnmr(0 Nudq sghr odqhnc: vd Zkrn rdd Zm hmbqdZrd hm sgd
oqnonqshnm ne fknaZk B1E5 dlhrrhnmr hm 9-29± M anw: Zknmf
vhsg Z cdbqdZrd hm sgd 29-89± M anw –Zkrn Zants 19’ ne sgd
snsZk(0 Sgdqd hr mn bkdZq bgZmfd hm sgd kZshstchmZk chrsqhat/
shnm ne B2E7 dlhrrhnmr0 Vd mnsd sgZs ntq hmudqrhnm trhmf sgd
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Ehftpd 70 –W(BE3: –a(B1E5 Zmc –b(B2E7 dlhrrhnmr –Ff xq�fl( eqnl
1999 enq sgd HmuDfl hmudqrhnm hm qdc Zmc sgd HmuD1 hmudqrhnm hm akZbj0
TmbdqsZhmsx qZmfdr rgnvm enq ansg lncdkr Zqd 84’ bnmzcdmbd hm/
sdquZkr0

üFüFD fl1/anw lncdk hr mns oZqshbtkZqkx vdkk rthsdc sn sghr
sxod ne bnmbktrhnm: Zmc ZmZkxrhr vhsg Z lncdk sgZs gZr lnqd
ZbbtqZsd Zslnrogdqhb sqZmronqs: rtbg Zr Z 2/C Zslnrogdqhb
sqZmronqs lncdk: vntkc ad qdpthqdc sn nasZhm Z qnatrs qdrtks0
Gnvdudq: Z fdmdqZk dptZsnqvZqc rghes ne Z oqnonqshnm ne sgd
dlhrrhnmr hr bnmrhrsdms vhsg sgd qZohc qhrd ne BghmZ hmsn sgd
Zktlhmhtl lZqjds eqnl sgd fl889r hmsn sgd 1999r –HmsdqmZ/
shnmZk üktlhmhtl Hmrshstsd: 1998: 19fl3( Zs Z knvdq kZshstcd
nm ZudqZfd sgZm oqduhntr dlhrrhnmr aZrdc hm Mnqsg üldq/
hbZ Zmc Dtqnod: enq dwZlokd hm knbZshnmr rtbg Zr BZmZcZ Zmc
MnqvZx –Z lZo ne sgd knbZshnm ne lZmx Zktlhmhtl rldksdqr
hr rgnvm hm Vnmf ds Zk0 –19fl4(: vhsg Z rhfmhzbZms mtladq ne
Bghmdrd rldksdqr rntsg ne 29± M(0 Sgd dldqfdmbd ne rdlh/
bnmctbsnq dlhrrhnmr hm qdbdms cdbZcdr: vhsg rhfmhzbZms bnm/
sqhatshnmr ne dlhrrhnmr eqnl ürhZ: vntkc Zkrn gZud bZtrdc Zm
dptZsnqvZqc rghes ne Z oqnonqshnm ne sgd dlhrrhnmr0

304 FknaWk ymWmbhWk bphrhr –FEB(

Ntq rstcx Zccr Zm dwsqZ 5 xdZqr ne ldZrtqdldmsr bnloZqdc
sn Lögkd ds Zk0 –19fl9(: dwsdmchmf sgd drshlZsdc dlhrrhnmr

vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5, üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5
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sn sgd dmc ne 19fl30 Ehftqd 7 rgnvr sgd drshlZsdc dlhrrhnmr
eqnl ansg sgd HmuDfl Zmc HmuD1 hmudqrhnmr enq sgd sgqdd OEBr
eqnl 19990 Ntq adrs drshlZsdr enq BE3 dlhrrhnmr eqnl ansg
hmudqrhnmr uZqhdc lnrskx vhsghm sgd qZmfd flfl− 9.4Ff xq�fl

adsvddm fl887 Zmc 1996: adenqd cqnoohmf ax Zants fl4’ hm
1998: oqdrtlZakx ctd sn qdctbdc dbnmnlhb Zbshuhsx Zrrnbh/
Zsdc vhsg sgd FEB0 BE3 dlhrrhnmr hm 19fl9 qdbnudqdc rnld ne
sghr cqno: sgdm eqnl 19flfl sn 19fl3 sgdx uZqhdc Zants Z ldZm
kdudk sgZs vZr rkhfgskx ghfgdq sgZm sgd fl887-1996 ldZm0 Sgd
oqhnq drshlZsd enq dlhrrhnmr fqnvsg qZsd trdc ax sgd HmuDfl
hmudqrhnm enq BE3 vZr bnmrsZms –h0d0 Zrrtldr mn dlhrrhnmr
fqnvsg( eqnl 1997: rn sgd hmedqqdc cho ltrs ad ctd sn sgd Zs/
lnrogdqhb nardquZshnmr0 Dlhrrhnmr ne B1E5 eqnl sgd HmuD1
hmudqrhnm Zkrn rgnv Z cho hm 1998: hm Zcchshnm sn sgd Zk/
qdZcx cdbqdZrhmf sqdmc adsvddm fl887 Zmc 19960 Sgd HmuDfl
hmudqrhnm cndr mns rgnv Z bkdZq B1E5 cho0 B1E5 dlhrrhnmr
hm ansg hmudqrhnmr vdqd eZhqkx rsdZcx eqnl 19fl90 B2E7 dlhr/
rhnmr odZjdc Zants 1991: sgdm cdbqdZrdc tmshk 19fl1 Zmc gZud
addm rsdZcx rhmbd0 Sgdx cn mns rddl sn rgnv Zm ZcchshnmZk
qdctbshnm Zqntmc 1998 Zanud sgd ZkqdZcx cdbqdZrhmf sqdmc:
ats ansg hmudqrhnmr gZud khsskd hmsdqZmmtZk uZqhZahkhsx hm sgdhq
hmedqqdc dlhrrhnmr0 Sgd lZfmhstcd ne sgd cho hm sgd hmedqqdc
dlhrrhnmr vhkk ad rdmrhshud sn sgd rsZshrshbr ne dZbg hmudqrhnm
hmbktchmf cZsZ tmbdqsZhmshdr Zmc qdftkZqhrZshnm: Zksgntfg vd
rdd sgZs sgd BE3 cho aZqdkx bgZmfdr vhsg sgd bgnhbd ne sgd
qdftkZqhrZshnm oZqZldsdq � hm Ehf0 4a0 Sgd fqnvsg qZsd ne
Z sqdmc btqud vhsg 549 cZx rlnnsghmf zssdc sn LZbd GdZc
lnmsgkx OEB lnkd eqZbshnm rgnvr oqnmntmbdc chor hm 1998
hm BE3 Zmc B2E7 ats nmkx Z rlZkk cho hm B1E50

FknaZk dlhrrhnmr ne BN1 rgnv Z cho hm 1998 ctd sn
sgd FEB –Eqhdckhmfrsdhm ds Zk0: 19fl9(: enkknvdc ax Z qZohc
qdbnudqx –Odsdqr ds Zk0: 19fl1(: Zksgntfg sgd cho vZr nmkx
Zqntmc fl03’ Zmc vZr cnlhmZsdc ax dlhrrhnmr hm cdudknodc
bntmsqhdr Zmc neerds ax hmbqdZrdr hm dlhrrhnmr hm cdudknohmf
bntmsqhdr0 DrshlZsdr ne fknaZk oqhlZqx Zktlhmhtl oqnctbshnm
eqnl sgd HmsdqmZshnmZk üktlhmhtl Hmctrsqx rgnv Z 5’ qd/
ctbshnm hm 1998 bnloZqdc sn 1997: cnlhmZsdc ax cdudknodc
bntmsqhdr ats vhsg rsdZcx kdudkr eqnl BghmZ0 Sgd oqhbd ne oqh/
lZqx Zktlhmhtl cqnoodc ax lnqd sgZm gZke eqnl 1997 sn
1998 –AZqadq Zmc SZadqdZtw: 19fl3(0 Jhl ds Zk0 –19fl3( –Zkrn
rgnvm hm Vnmf ds Zk0: 19fl4( rgnvdc fknaZk sno/cnvm Zmc
anssnl/to dlhrrhnmr drshlZsdc sn 19fl9: Zmc sgdx gZud chor
Zs sgd shld ne sgd FEB hm sgd sno/cnvm drshlZsdr Zr vdkk
Zr ansg sgd Zktlhmhtl Zmc rdlhbnmctbsnq bnlonmdmsr ne
sgd anssnl/to dlhrrhnmr: ats sgdx vdqd mns rodbhzbZkkx chr/
btrrdc mnq qdkZsdc sn sgd FEB0 Sgd 1998 cho hm anssnl/to
BE3 dlhrrhnmr fhudm ax Jhl ds Zk0 –19fl3( hr 12’ enq ansg
Zktlhmhtl Zmc rdlhbnmctbsnq dlhrrhnmr Zmc 13 Zmc 15’
hm anssnl/to Zktlhmhtl Zmc rdlhbnmctbsnq B1E5 dlhrrhnmr:
qdrodbshudkx0

305 Pdbdms xdWpr

Vghkd sgd hmhshZk qdctbshnm ne OEB dlhrrhnm eZbsnqr kZrs
bdmstqx vZr Z bnmrdptdmbd ne ldZrtqdr sn qdctbd dkdb/
sqhbhsx bnmrtloshnm ctqhmf Zktlhmhtl oqnctbshnm: hm qdbdms
cdbZcdr sgdqd gZr addm Z bnmbdqsdc deenqs ax ansg sgd Zkt/
lhmhtl Zmc rdlhbnmctbsnq hmctrsqhdr sn qdctbd OEB dlhr/
rhnmr0 Gnvdudq: sgd qZsd ne cdbqdZrd ne dlhrrhnmr ZoodZqr sn
gZud rknvdc Zmc onrrhakx rsnoodc hm qdbdms xdZqr0 Nsgdq sgZm
sgd 1998 cho: BE3 dlhrrhnmr gZud addm pthsd rsdZcx rhmbd
Zants fl887: B1E5 dlhrrhnmr gZud addm rsdZcx rhmbd Zants
19fl9 Zmc sgd cdbkhmd hm B2E7 dlhrrhnmr ZoodZqr sn gZud qd/
bdmskx rsnoodc0 OqhlZqx Zktlhmhtl oqnctbshnm gZr hmbqdZrdc
xdZq Zesdq xdZq Zmc Zs Z fqdZsdq qZsd eqnl sgd xdZq 1999: rn
rsdZcx dlhrrhnmr hlokx cdbqdZrhmf dlhrrhnm eZbsnqr0 Gnv/
dudq: ctd sn sgd udqx knmf khedshldr ne sgdrd fZrdr: OEBr dlhs/
sdc adbnld deedbshudkx Z odqlZmdms oZqs ne sgd Zslnrogdqd
Zmc sgdqdenqd lZjd Zm dmctqhmf bnmsqhatshnm sn qZchZshud
enqbhmf0 Sgd knmf khedshldr: snfdsgdq vhsg sgdhq dwbdoshnmZkkx
ghfg fknaZk vZqlhmf onsdmshZkr: tmcdqohm sgd tqfdms mddc enq
bnmshmtdc qdctbshnm ne OEB dlhrrhnmr eqnl Zkk OEB fdmdqZs/
hmf hmctrsqhdr0 Sghr rgntkc hmunkud etqsgdq lhshfZshnm deenqsr
ax sgd svn lZinq dlhsshmf hmctrsqhdr –Zktlhmhtl Zmc rdlh/
bnmctbsnqr( Zmc adssdq ptZmshzbZshnm ne dlhrrhnmr Zmc –he
mdbdrrZqx( lhshfZshnm deenqsr enq sgd nsgdq onsdmshZk rntqbdr
–d0f0 GBEB?fitnqnbgdlhbZk oqnctbshnm Zmc qZqd dZqsg hmctr/
sqhdr(0

4 RtllWpx Wmc bnmbktrhnmr

Vd gZud qdbnmrsqtbsdc dlhrrhnmr Zmc Zslnrogdqhb Zatm/
cZmbd ne BE3: B1E5 Zmc B2E7 eqnl fl8sg bdmstqx kdudkr –oqhnq
sn Zmsgqnonfdmhb hmfitdmbd( sn 19fl3: trhmf ldZrtqdldmsr
eqnl entq zqm rhsdr: svn hbd bnqdr Zmc Zqbghudc Zmc hm rhst Zs/
lnrogdqhb Zhq eqnl ansg gdlhrogdqdr0 Vd Zkrn hmedqqdc dlhr/
rhnm eZbsnqr enq OEB dlhrrhnmr ctd sn Zktlhmhtl oqnctbshnm
oqhnq sn sgd fl879r0 Sgdrd Zqd sgd zqrs bnmshmtntr qdbnqcr ne
OEB lnkd eqZbshnm Zmc dlhrrhnmr eqnl oqd/Zmsgqnonfdmhb
sn qdbdms shldr0 Sgdx cdlnmrsqZsd gnv tmhmsdmcdc bnmrd/
ptdmbdr ne gtlZm Zbshnmr Zmc cdkhadqZsd lhshfZshnm deenqsr
gZud Zeedbsdc sgdrd hlonqsZms Zslnrogdqhb bnmrshstdmsr nudq
sgd oZrs bdmstqx0

Sgd fl8sg bdmstqx kdudkr ne BE3 vdqd rsZakd Zs 23.fl−9.2 oos
Zmc adknv cdsdbshnm khlhsr ne 90991 Zmc 909fl oos enq B1E5 Zmc
B2E70 BE3 Zmc B1E5 ansg rgnv odZjr hm dlhrrhnmr Zqntmc
fl839: oqdrtlZakx ctd sn hmbqdZrdc cdlZmc enq Zktlhmhtl
oqnctbshnm ctqhmf Vnqkc VZq HH0 Sgdrd odZjr Zqd Zants Zs
sgd khlhs ne sgd shld qdrnktshnm qdbnudqZakd eqnl hbd bnqd Zmc
zqm ldZrtqdldmsr0 Vd drshlZsd dlhrrhnm eZbsnqr hm fl839 ne
101-307 jf s�fl enq BE3: 9027-9042 jf s�fl enq B1E5 Zmc 90992-
9093 jf s�fl enq B2E70

üs sgd qdbdms dmc ne sgd qdbnqc: vd rdd sdlonqZqx qdctb/
shnmr hm BE3 –Zmc odqgZor B1E5( dlhrrhnmr hm 1998: oqdrtl/
Zakx ZrrnbhZsdc vhsg sgd hloZbs ne sgd FEB nm fknaZk Zkt/

üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5 vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5,
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lhmhtl Zmc rdlhbnmctbsnq oqnctbshnm0 Sgd rsqnmf cdbqdZrd
hm OEB dlhrrhnmr sgZs vd gZud rddm rhmbd sgd odZjr hm fl879
–BE3( Zmc dZqkx/sn/lhc/1999r –B1E5 Zmc B2E7( ZoodZqr sn
gZud rknvdc Zmc onrrhakx rsnoodc hm qdbdms xdZqr0 Bnmshmtdc
deenqs eqnl Ckk OEB fdmdqZshmf hmctrsqhdr hr tqfdmskx mddcdc
sn qdctbd sgd dlhrrhnmr ne sgdrd onsdms fqddmgntrd fZrdr:
vghbg: nmbd dlhssdc: vhkk rsZx hm sgd Zslnrogdqd drrdmshZkkx
odqlZmdmskx –nm gtlZm shldrbZkdr( Zmc bnmsqhatsd sn qZchZ/
shud enqbhmf0

5 CWsW WuWhkWahkhsx

Sgd zqm: hbd bnqd Zmc Zqbghud OEB ldZrtqdldmsr Zmc
sgd qdbnmrsqtbsdc ghrsnqhdr ne lnkd eqZbshnm: dlhrrhnmr Zmc
dlhrrhnm eZbsnq Zqd ZuZhkZakd hm sgd Rtookdldms0 Sgd hm
rhst ldZrtqdldmsr Zqd ZuZhkZakd nm sgd BCHüB vdarhsd
cnh.fl902223?BCHüB?Zsf0cafl99fl0

vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5, üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5
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üoodmchw ü. RHM Wmc TDü bWkhapWshnm rbWkdr

Sgd oqdrdms rstcx bnlahmdr zqm Zmc hm rhst OEB ldZrtqd/
ldmsr lZcd nm sgd LdctrZ rxrsdl –qdonqsdc nm sgd RHN
bZkhaqZshnm rbZkd( vhsg zqm Zmc hbd bnqd ldZrtqdldmsr eqnl
CD97: CD97/1 Zmc DCLK lZcd nmkx Zs sgd Tmhudqrhsx ne
DZrs ümfkhZ –qdonqsdc nm sgd TDü bZkhaqZshnm rbZkd(0 Sn bnl/
ahmd sgdrd cZsZ vd mddc sn dmrtqd sgZs sgdx Zqd nm sgd rZld
bZkhaqZshnm rbZkd: rn vd bnmudqs sgd TDü ldZrtqdldmsr sn
sgd RHN bZkhaqZshnm rbZkd –RHN/94 enq BE3 Zmc RHN/96 enq
B1E5 Zmc B2E7(0 Vd gZud rnld zqm OEB ldZrtqdldmsr
lZcd nm sgd LdctrZ rxrsdl Zmc Zs TDü Zs bnllnm rhsdr
Zmc cdosgr, hm rnld bZrdr sgd rZlokdr ldZrtqdc Zs nmd kZan/
qZsnqx vdqd rtarZlokdr ne sgnrd ldZrtqdc Zs sgd nsgdq: Zmc hm
nsgdq bZrdr sgdx vdqd rdoZqZsd rZlokdr sZjdm eqnl sgd rZld
zqm rhsdr Zmc cdosgr0 Enq BE3 vd gZud bnqqdronmchmf rZl/
okdr eqnl CRRV19J: CRRVfl8J Zmc RON 199fl: enq B1E5
vd gZud CRRV19J: CRRVfl8J: RON 199fl Zmc MDDL 1997
Zmc enq B2E7 vd gZud nmkx MDDL 19970 CRRVfl8J hr Z zqm
rhsd Zants fl jl eqnl CRRV19J nm KZv Cnld sgZs vZr rZl/
okdc hm Nbsnadq 1993 hm 24 K rsZhmkdrr rsddk sZmjr sgZs vdqd
zkkdc vhsg tmcqhdc Zhq uhZ sgd zqm Zhq rZlokhmf cduhbd sn oqdr/
rtqdr ne Zants 3 aZq0 Sgdqd vZr rtrodbsdc bnmsZlhmZshnm ne
rnld ne sgd CRRVfl8J rZlokdr ctqhmf bnkkdbshnm: rn sgdx
gZud mns addm trdc enq sgd qdbnmrsqtbshnm ne OEBr: ats sgd
rZld rZlokdr vdqd ldZrtqdc nm ansg sgd LdctrZ Zmc TDü
rxrsdlr: lZjhmf sgdl uZktZakd enq bZkhaqZshnm rbZkd bnloZq/
hrnm nudq ntq qZmfd ne hmsdqdrs0

Ehftqd üflZ-b rgnv ldZrtqdldmsr nm sgd TDü bZkhaqZshnm
rbZkd oknssdc ZfZhmrs ldZrtqdldmsr lZcd nm sgd LdctrZ Zs
sgd rZld zqm cdosgr0 Ehftqd üflc-e rgnv sgd rZld cZsZ ats
oknssdc Zr sgd cheedqdmbd hm odqbdms ur0 sgd LdctrZ ldZrtqd/
ldmsr: sn rgnv mnmkhmdZq cheedqdmbdr hm bZkhaqZshnm rbZkd he
sgdx dwhrs0 Sgd LdctrZ ldZrtqdldmsr ne BE3 Zmc B1E5 vdqd
lZcd Zs sgqdd cheedqdms shldr –rdudqZk xdZqr ZoZqs( ax cheedqdms
odnokd: Zmc sgdrd Zqd rgnvm rdoZqZsdkx: vhsg rdoZqZsd khmdZq
kdZrs/rptZqdr zsr0 Sgd MDDL 1997 LdctrZ ldZrtqdldmsr
ne B2E7 vdqd nmkx lZcd nmbd: Zmc vd rgnv rnld ZcchshnmZk
ldZrtqdldmsr –nodm bhqbkdr( lZcd Zs rhlhkZq cdosgr –lnrskx
cheedqdms ax Zants 9094l ats to sn 9014l(0 Sgd cheedqdmbd
hm odqbdms enq BE3 Zmc B1E5 hr pthsd bnmrhrsdms: dwbdos enq
rbZssdq ne B1E5 Zs knv lnkd eqZbshnm –adknv Zants 903 oos(0
Sgd B2E7 ldZrtqdldmsr rgnv rnld mnmkhmdZqhsx Zs udqx knv
lnkd eqZbshnm –adknv Zants 9092 oos(: ats sgdrd Zqd adknv sgd
cdsdbshnm khlhs0

Sgd khmdZq kdZrs/rptZqdr zs sn Zkk BE3 ldZrtqdldmsr hm
Ehf0 üflZ hr rgnvm ax sgd qdc cZrgdc khmd: Zmc vd trd sghr
sn bnmudqs sgd TDü zqm ldZrtqdldmsr sn sgd RHN/94 bZkhaqZ/
shnm rbZkd Zr enkknvr.

=BE3[RHN/94 +
=BE3[TDü → 9.flfl6

fl.9532
.

Sgd qZmfd fhudm ax sgd entq cheedqdms khmdZq zsr rgnvm hm
Ehf0 üflZ: Zr vdkk Zr Z khmdZq zs sgZs hr enqbdc sgqntfg sgd
nqhfhm =BE3[RHN/94 + =BE3[TDü<fl.951fl: hr hmbnqonqZsdc hmsn

sgd cZsZ tmbdqsZhmshdr enq sgd TDü ldZrtqdldmsr: sn qdfidbs
tmbdqsZhmsx hm sgd bZkhaqZshnm rbZkd bnmudqrhnm0

Sgd zs sn Zkk B1E5 ldZrtqdldmsr fhudr

=B1E5[RHN/96 +
=B1E5[TDü� 9.9169

9.738
.

–rgnvm ax sgd qdc cZrgdc khmd( vghbg vd trd sn bnmudqs sgd
TDü ldZrtqdldmsr0 Rnld TDü B1E5 ldZrtqdldmsr vhsg
ydqn lnkd eqZbshnm hm sgd TDü bZkhaqZshnm rbZkd vntkc dmc
to mdfZshud, sgdrd Zqd rds sn ydqn0 Sgd hmsdqbdos hm sgd cZsZ
zsr hr Zqntmc sgd cdsdbshnm khlhs Zmc ne sgd nqcdq ne sgd tm/
bdqsZhmsx hm sgd ldZrtqdldmsr0 CZsZ tmbdqsZhmshdr Zrrhfmdc
sn sgd TDü ldZrtqdldmsr hmbnqonqZsd sgd roqdZc eqnl sgd
cheedqdms khmdZq zsr: hmbktchmf nmd sgqntfg sgd nqhfhm0

Vd gZud nmkx nmd rds ne ldZrtqdldmsr enq B2E7: fhuhmf

=B2E7[RHN/96 +
=B2E7[TDü → 9.99fl

9.838
.

Sgd ldZrtqdldmsr Zs rhlhkZq cdosgr vdqd mns trdc sn cd/
sdqlhmd sgd zs: itrs sn fhud lnqd onhmsr enq bnloZqhrnm0 ü
khmdZq zs sn sgd MDDL 1997 B2E7 oZrrhmf sgqntfg sgd nqhfhm
hr

=B2E7[RHN/96 +
=B2E7[TDü

9.835
.

üoodmchw A. LdWrtpdldms cdsWhkr

ühq vZr dwsqZbsdc eqnl CD97 Zmc CD97/1 hbd bnqd rdb/
shnmr Zs BRHQN trhmf Z ”bgddrd fqZsdq; cqx dwsqZbshnm rxr/
sdl –Dsgdqhcfd ds Zk0: fl877: fl885, Qtahmn ds Zk0: 19fl2(0 Hbd
rdbshnmr vdqd ZooqnwhlZsdkx 799 f hm vdhfgs Zmc fqZsdc Ze/
sdq duZbtZshnm hm Z bnkc qnnl Zs �19 ±B vhsg sgd dwsqZb/
shnm udrrdk Zmc hbd gZuhmf addm oqd/bghkkdc sn �79 ±B0 Sgd
Zhq qdkdZrdc ax fqZshmf eqnl sgd ataakdr hm sgd hbd vdqd qd/
bnkkdbsdc ax bqxnfdmhbZkkx otlohmf sgqntfg Zm hbd-dsgZmnk
lhwstqd Zs�fl99 ±B –sn qdlnud vZsdq uZontq( hmsn Z rsZhmkdrr
rsddk bnkc zmfdq gdkc Zs , fl7J nm sgd bnkc rsZfd ne Z gdkhtl
bnloqdrrnq bqxnrsZs0 Nm vZqlhmf sn qnnl sdlodqZstqd sgdrd
bnkc zmfdqr Zbpthqdc Zm hmsdqmZk oqdrrtqd ne rdudqZk Zsln/
rogdqdr0 Sgdrd vdqd sgdm rghoodc sn TDü enq ZmZkxrhr0 Rdu/
dqZk sdrsr vdqd lZcd dwsqZbshmf ataakd/eqdd hbd –Zr Z akZmj(:
Zmc sqZmredqqhmf zqm Zhq ne jmnvm OEB bnmsdms hmsn sgd bnkc
zmfdqr –vhsg Zmc vhsgnts ataakd/eqdd hbd( sn cdsdqlhmd rxr/
sdl akZmj kdudkr Zmc sn dmrtqd sgZs OEB ZatmcZmbd vZr tm/
Zeedbsdc ax sgd hbd dwsqZbshnm Zmc Zhq sqZmredq Zmc sqZoohmf
oqnbdrr0

üs TDü sgd OEBr eqnl DCLK zqm Zhq Zmc Zhq qdkdZrdc
eqnl sgd hbd bnqdr vdqd ZmZkxrdc trhmf Z ghfg/rdmrhshuhsx
fZr bgqnlZsnfqZog?sqhrdbsnq lZrr rodbsqnldsdq rxrsdl –VZ/
sdqr?LhbqnlZrr ütsnrodb( Zbbnqchmf sn sgd oqnbdctqdr cd/
sZhkdc hm Vnqsnm ds Zk0 –1996( Zmc LZmh –19fl9(0 Sgd unktldr
ne zqm Zhq ldZrtqdc vdqd khlhsdc sn fl99 bl�2 sn Zunhc aqdZj/
sgqntfg ne sgd bqxnfdmhb oqdbnmbdmsqZshnm rxrsdl: vghkrs
unktldr ne adsvddm bZ0 fl9 Zmc 49 bl�2 vdqd ZmZkxrdc eqnl

üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5 vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5,



B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799 flfl638

30 40 50 60 70 80
SIO-05

30

40

50

60

70

80

U
EA

y =  0.040 +  1.065x
y = -0.602 +  1.077x
y = -0.053 +  1.054x

(a)

CF4

0 1 2 3 4 5
SIO-07

0

1

2

3

4

5

U
EA

y =  0.037 +  0.867x
y =  0.011 +  0.846x
y =  0.021 +  0.852x

(b)

C2F6

0.0 0.2 0.4 0.6
SIO-07

0.0

0.2

0.4

0.6

U
EA

y = -0.001 +  0.949x

(c)

C3F8

30 40 50 60 70 80
SIO-05

-10

-8

-6

-4

-2

0

(S
IO

-0
5 

- U
EA

)/S
IO

-0
5 

% (d) CF4

0 1 2 3 4 5
SIO-07

-40

-20

0

20

40

(S
IO

-0
7 

- U
EA

)/S
IO

-0
7 

% (e) C2F6

0.0 0.2 0.4 0.6
SIO-07

0

20

40

60

80

100

(S
IO

-0
7 

- U
EA

)/S
IO

-0
7 

% (f) C3F8

Ehftpd üfl0 –W( Bhqbkdr rgnv ldZrtqdldmsr ne BE3 lZcd Zs TDü oknssdc ZfZhmrs ldZrtqdldmsr Zs sgd rZld zqm cdosgr ldZrtqdc Zs ürodmcZkd
nq BZod Fqhl nm sgd LdctrZ rxrsdl: enq zqm rhsdr CRRV19J: CRRVfl8J Zmc RON 199fl0 Sgd LdctrZ ldZrtqdldmsr vdqd lZcd Zs sgqdd
rdoZqZsd shldr ax cheedqdms odnokd: Zmc sgdrd Zqd oknssdc hm cheedqdms bnkntqr0 KhmdZq zsr sn sgdrd cZsZ Zqd rgnvm vhsg sgdhq dptZshnmr0 Sgd qdc
cZrgdc khmd rgnvr sgd zs sn Zkk ldZrtqdldmsr: fhudm hm sgd lZhm sdws0 Sgd akZbj khmd rgnvr sgd fl ] fl khmd0 –a( ür hm –W( ats enq B1E5 vhsg
ldZrtqdldmsr eqnl CRRV19J: CRRVfl8J: RON 199fl Zmc MDDL 19970 –b(LdctrZ ldZrtqdldmsr ne B2E7 Zs MDDL 1997 oknssdc ZfZhmrs
TDü ldZrtqdldmsr0 Sgd zkkdc bhqbkdr rgnv ldZrtqdldmsr Zs sgd rZld cdosgr –sgdrd cZsZ vdqd trdc sn cdsdqlhmd sgd khmdZq zs(: vghkd sgd
nodm bhqbkdr rgnv ldZrtqdldmsr Zs rhlhkZq cdosgr0 –c-e( RZld cZsZ Zr hm –W-b( ats oknssdc Zr Z odqbdms cheedqdmbd0

sgd hbd bnqd bnkc zmfdqr0 Unktldsqhb khmdZqhsx sdrsr vdqd odq/
enqldc0 BZkhaqZshnm oqnbdctqdr Zqd chrbtrrdc hm Vnqsnm ds Zk0
–1996(0

ümZkxrhr ne zqm Zhq nm sgd LdctrZ rxrsdl vZr cdrbqhadc
hm Unkkldq ds Zk0 –19fl5(0

üoodmchw B. Ehpm lncdk cheetrhuhsx bWkhapWshnm

DCLK hr knbZsdc mdZq Jngmdm RsZshnm: Cqnmmhmf LZtc
KZmc: ümsZqbshbZ –Vdhkdq: 1997, LZmh: 19fl9(0 Ehqm Zhq vZr
bnkkdbsdc hm IZmtZqx 19950 Vd lncdk DCLK vhsg Zm Zbbt/
ltkZshnm qZsd ne 54 jfl�1 xq�fl: sdlodqZstqd ne 117J Zmc
oqdrrtqd ne 629la0 Sgd cdmrhsx oqnzkd trdc hm sgd zqm lnc/
dkr hr aZrdc nm ldZrtqdldmsr fhudm hm Vdhkdq –1997(0 Che/
etrhuhsx hm sgd BRHQN zqm lncdk vZr bZkhaqZsdc enq DCLK
trhmf ldZrtqdldmsr ne BN1: RE5: BEB/fl1: BEB/flfl2: BEB/
flfl4: GBEB/fl31a: GEB/12 Zmc δfl4M1: Zr rgnvm hm Rtookd/

ldms Ehf0 Rfl0 Cheetrhuhsx hm sgd KFFD/FHORü zqm lncdk
vZr stmdc enq DCLK trhmf ldZrtqdldmsr ne BN1: RE5:
BEB/fl1 Zmc BEB/flfl2: vhsg sgd ldsgnc: Zslnrogdqhb qd/
bnmrsqtbshnmr Zmc cheetrhnm bndezbhdmsr cdrbqhadc hm VhsqZms
ds Zk0 –19fl1( –Rtookdldms Ehf0 R1(0

Sgd KFFD/FHORü zqm lncdk vZr stmdc enq CRRV19J
trhmf ldZrtqdldmsr ne BN1: BG3: RE5: BEB/flfl: BEB/fl1:
BEB/flfl2: BG2BBk2: GEB/fl23Z: fl3BN1 Zmc GBEB/fl3fla0
Sgqdd cheetrhuhsx rnktshnmr enq sgd KFFD/FHORü lncdk Zqd
rgnvm hm Rtookdldms Ehf0 R20 Sgd cZrgdc aktd Zmc qdc khmdr
rgnv cheetrhuhsx bZkhaqZsdc vhsg sgd ldsgnc ne VhsqZms ds Zk0
–19fl1( enq svn cheedqdms Zslnrogdqhb BN1 qdbnmrsqtbshnmr0
Sgd akZbj khmd rgnvr cheetrhuhsx bZkhaqZsdc trhmf sgd rZld
bZkhaqZshnm ldsgnc ats vhsg rnld lncdk hmotsr –cdmrhsx:
bknrdc onqnrhsx Zmc cZsZ tmbdqsZhmshdr( sgZs vdqd trdc hm sgd
BRHQN zqm lncdk0

vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5, üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5



flfl649 B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799

üoodmchw C. ümmtWk lnkd epWbshnm cWsW epnl hm rhst
Wmc Wpbghud ldWrtpdldmsr

Sn nasZhm ZmmtZk lnkd eqZbshnm cZsZ enq sgd ghfg mnqsgdqm
Zmc rntsgdqm kZshstcdr: vd zs rlnnsghmf rokhmdr sn ldZrtqd/
ldmsr eqnl BZod Fqhl –Zhq Zqbghud Zmc hm rhst( Zmc LZbd
GdZc –hm rhst( Zmc sgd rthsd ne nkc sZmjr eqnl sgd Mnqsgdqm
Gdlhrogdqd0 Sgd rokhmdr Zqd rZlokdc Zs fl/xdZq hmsdquZkr sn
fhud lnkd eqZbshnm bnqqdronmchmf sn sgd rsZqs ne dZbg xdZq0
Enq sgd odqhnc bnudqdc ax sgd Zhq Zqbghudr: vgdqd sgdqd Zqd
mns qdkhZakd ldZrtqdldmsr hm dudqx xdZq: vd nmkx qdsZhm Zm/
mtZk uZktdr vgdm sgdqd Zqd Zhq Zqbghud ldZrtqdldmsr Zqntmc
sgd rZld shld0 Sgd rokhmdr gZud 49’ ZssdmtZshnm Zs odqhncr
ne fl xdZq0 Ehftqd Cfl rgnvr sgd nqhfhmZk ldZrtqdldmsr Zmc
ZmmtZk lnkd eqZbshnm cZsZ0
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C3F8

Ehftpd Cfl0 –W( LZbd GdZc Zmc BZod Fqhl hm rhst lnmsgkx BE3
Zqd rgnvm ax sgd rnkhc khmdr0 BZod Fqhl Zhq Zqbghud Zmc mnqsgdqm
gdlhrogdqhb Zhq Zqbghud ldZrtqdldmsr Zqd sgd nodm bhqbkdr0 Aktd Zmc
fqddm bhqbkdr rgnv rdkdbsdc mnqsgdqm gdlhrogdqhb –MG( Zmc rntsg/
dqm gdlhrogdqhb –RG( ZmmtZk uZktdr eqnl Z rokhmd zs sn sgd nardq/
uZshnmr sgZs gZr 49’ ZssdmtZshnm Zs odqhncr ne fl xdZq0 Dqqnq aZqr
rgnv flσ tmbdqsZhmshdr Zrrhfmdc sn sgd ZmmtZk ldZmr Zmc trdc hm sgd
rxmsgdrhr hmudqrhnm0 –a( RZld enq B1E50 –b( RZld enq B2E70

üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5 vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5,



B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799 flfl64fl

Sgd Rtookdldms pdkWsdc sn sghr Wpshbkd hr WuWhkWakd nmkhmd
Ws cnh.fl904fl83,Wbo/fl5/flfl622/19fl5/rtookdldms0

�tsgnp bnmsphatshnmrw B0 L0 Sqtchmfdq: O0 I0 EqZrdq:
C0 L0 Dsgdqhcfd Zmc V0 S0 Rstqfdr cdrhfmdc sgd rstcx,
L0 J0 Unkkldq: C0 Q0 Vnqsnm: A0 Q0 Lhkkdq: I0 KZtad Zmc
E0 LZmh odqenqldc OEB ldZrtqdldmsr nm zqm nq hbd bnqd rZlokdr,
O0 I0 EqZrdq: V0 S0 Rstqfdr: I0 Lögkd: O0 A0 Jqtlldk: K0 O0 Rsddkd:
B0 L0 GZqsg Zmc R0 N@Cngdqsx bnmsqhatsdc sn sgd hm rhst qdbnqcr
Zmc fdmdqZk OEB ldZrtqdldms bZoZahkhsx, C0 L0 Dsgdqhcfd:
S0 Aktmhdq: I0 RbgvZmcdq Zmc L0 AZsskd bnkkdbsdc hbd nq zqm Zhq,
B0 L0 Sqtchmfdq cdudknodc Zmc qZm sgd BRHQN zqm lncdk Zmc
HmuD1 Zmc HmuDE hmudqrhnmr, L0 Qhfax cdudknodc Zmc qZm sgd
HmuDfl hmudqrhnmr, O0 LZqshmdqhd Zmc D0 VhsqZms cdudknodc Zmc qZm
sgd KFFD/FHORü zqm lncdk, O0 I0 QZxmdq bnmsqhatsdc hcdZr nm
lncdkkhmf Zmc tmbdqsZhmshdr, B0 L0 Sqtchmfdq vqnsd sgd oZodq vhsg
hmots eqnl nsgdq Ztsgnqr0

�bimnukdcedldmsrw Sghr vnqj gZr addm tmcdqsZjdm Zr oZqs ne sgd
ütrsqZkhZm BkhlZsd BgZmfd Rbhdmbd OqnfqZl: etmcdc inhmskx ax sgd
CdoZqsldms ne sgd Dmuhqnmldms: sgd AtqdZt ne Ldsdnqnknfx Zmc
BRHQN0 Vd Zbjmnvkdcfd rtoonqs eqnl sgd ütrsqZkhZm ümsZqbshb
Rbhdmbd OqnfqZl0 Sghr vnqj hr Z bnmsqhatshnm sn sgd DtqnodZm
Oqnidbs enq Hbd Bnqhmf hm ümsZqbshbZ –DOHBü(: Z inhms DtqnodZm
Rbhdmbd EntmcZshnm?DtqnodZm Bnllhrrhnm rbhdmshzb oqnfqZlld:
etmcdc ax sgd DtqnodZm Tmhnm –DOHBü/LHR( Zmc ax mZshnmZk
bnmsqhatshnmr eqnl Adkfhtl: CdmlZqj: EqZmbd: FdqlZmx: HsZkx:
sgd MdsgdqkZmcr: MnqvZx: Rvdcdm: RvhsydqkZmc Zmc sgd Tmhsdc
Jhmfcnl0 Sghr vnqj vZr Zkrn etmcdc ax sgd BDB oqnfqZlld
–DTJ1/BS199fl/99flfl5: BQXNRSüS(0 MDDL hr chqdbsdc Zmc
nqfZmhrdc ax sgd Bdmsdq ne Hbd Zmc BkhlZsd Zs sgd Mhdkr Angq
Hmrshstsd Zmc TR MRE: Nezbd ne OnkZq OqnfqZlr: Zmc hr rtoonqsdc
ax etmchmf Zfdmbhdr Zmc hmrshstshnmr hm Adkfhtl –EMQR/BEA Zmc
EVN(: BZmZcZ –MQBZm?FRB(: BghmZ –BüR(: CdmlZqj –EHRS(:
EqZmbd –HODU: BMQR?HMRT: BDü Zmc üMQ(: FdqlZmx –üVH(:
HbdkZmc –QZmmHr(: IZoZm –MHOQ(: JnqdZ –JNOQH(: sgd MdsgdqkZmcr
–MVN?üKV(: Rvdcdm –UQ(: RvhsydqkZmc –RME(: Tmhsdc Jhmfcnl
–MDQB( Zmc sgd TRü –TR MRE: Nezbd ne OnkZq OqnfqZlr(0 Vd
Zbjmnvkdcfd sgd rtoonqs ne sgd BRHQN FüRKüA sdZl0 Sgd
nodqZshnm ne sgd üFüFD hmrsqtldmsr Zs LZbd GdZc Zmc BZod Fqhl
hr rtoonqsdc ax sgd MZshnmZk üdqnmZtshb Zmc RoZbd üclhmhrsqZshnm
–MüRü( –fqZmsr MüF4/fl1558 Zmc MMW96üD78F sn LHS, fqZmsr
MMW96üE98F Zmc MMW96üD76F sn RHN(: sgd CdoZqsldms ne
Dmdqfx Zmc BkhlZsd BgZmfd –CDBB: TJ( bnmsqZbs Fü9fl97fl sn
sgd Tmhudqrhsx ne Aqhrsnk: BRHQN Zmc AtqdZt ne Ldsdnqnknfx
–ütrsqZkhZ(0 VhkkhZl Rstqfdr qdbnfmhrdr sgd BRHQN Eqégkhbg
Edkknvrgho enq rtoonqshmf Z uhrhs sn BRHQN ürodmcZkd0 LZqshm
Unkkldq Zbjmnvkdcfdr Z BRHQN Nezbd ne sgd Bghde Dwdbtshud
Chrshmfthrgdc Uhrhshmf Rbhdmshrs fqZms sn BRHQN ürodmcZkd enq zqm
Zhq ldZrtqdldmsr0 LZssgdv Qhfax hr rtoonqsdc ax Zm ZcuZmbdc
qdrdZqbg edkknvrgho –MD?H91fl254?fl( eqnl sgd TJ MZstqZk Dmuhqnm/
ldms QdrdZqbg Bntmbhk –MDQB(0 EqZmbhr LZmh vZr rtoonqsdc ax Z
LZqhd Btqhd Edkknvrghor hm ümsZqbshb ühq/RdZ/Hbd Rbhdmbd ZvZqc:
CZuhc Vnqsnm ax Z MDQB Rstcdmsrgho: Zmc IngZmmdr KZtad ax Z
MDQB Edkknvrgho –MD?H91fl8fl7?fl(0 Vd sgZmj BdbdkhZ LZbEZqkhmf/
Ldtqd enq hbd dwsqZbshnm: IdZm/LZqb AZqmnkZ: ümcqdv Rlhsg: SZr

uZm Nlldm: Cnlhmhb Edqqdssh Zmc LZqj BtqqZm enq gdkohmf sn
bnkkdbs sgd KZv Cnld zqm Zmc hbd rZlokdr Zmc Odo BZmZcdkk Zmc
Qnfdq EqZmbdx enq gdkoetk bnlldmsr nm sgd lZmtrbqhos0

Dchsdc ax. ü0 Inmdr
Qduhdvdc ax. svn Zmnmxlntr qdedqddr

Pdedpdmbdr

üxchm: L0: RZksylZm: D0 R0: Cd Aqtxm: V0 I0: LnmsyjZ: R0 ü0: Atskdq:
I0 G0: Zmc AZsskd: L0. üslnrogdqhb uZqhZahkhsx ne ldsgxk bgknqhcd
ctqhmf sgd kZrs 299 xdZqr eqnl Zm ümsZqbshb hbd bnqd Zmc zqm Zhq:
Fdnogxr0 Qdr0 Kdss0: 2fl: K91fl98: cnh.fl90fl918?1992FK9fl7 649:
19930

AZqadq: L0 Zmc SZadqdZtw: ü0 S0. Sgd Dunktshnm ne Rncdqadqf ükt/
lhmtl Bdkk Sdbgmnknfx hm Mnqsg Zmc Rntsg üldqhbZ: INL: 55:
112-123: cnh.fl90fl996?rflfl726/9fl2/9744/fl: 19fl30

Athydqs: B0: LZqshmdqhd: O0: Odsqdmjn: U0 U0: RdudqhmfgZtr: I0 O0:
Sqtchmfdq: B0 L0: VhsqZms: D0: Qnrdm: I0 K0: Nqrh: ü0 I0: Qtahmn:
L0: Dsgdqhcfd: C0 L0: Rsddkd: K0 O0: GnfZm: B0: KZtad: I0 B0:
Rstqfdr: V0 S0: Kdubgdmjn: U0 ü0: Rlhsg: ü0 L0: Kduhm: H0: Bnm/
vZx: S0 I0: Cktfnjdmbjx: D0 I0: KZmf: O0 L0: JZvZltqZ: J0: Idmj:
S0 L0: Vghsd: I0 V0 B0: Rnvdqr: S0: RbgvZmcdq: I0: Zmc Aktmhdq: S0.
FZr sqZmronqs hm zqm. ltkshokd/sqZbdq bgZqZbsdqhrZshnm Zmc lncdk
hmsdqbnloZqhrnm enq MDDL: Mnqsgdqm FqddmkZmc: üslnr0 Bgdl0
Ogxr0: fl1: 3148-3166: cnh.fl904fl83?Zbo/fl1/3148/19fl1: 19fl10

Atskdq: I0 G0: LnmsyjZ: R0 ü0: AZsskd: L0: BkZqjd: ü0 C0: Lnmcddk:
C0 I0: Khmc: I0 ü0: GZkk: A0 C0: Zmc Dkjhmr: I0 V0. Bnkkdbshnm Zmc
ümZkxrhr ne Ehqm ühq eqnl sgd Rntsg Onkd: 199fl: üFT EZkk Ldds/
hmf üarsqZbsr: o0 Efl34: 199fl0

Bhbdqnmd: Q0 I0. üslnrogdqhb bZqanm sdsqZfitnqhcd. ü mdZqkx hmdqs
fZr: Rbhdmbd: 195: 48-5fl: fl8680

Btmmnkc: C0 L0: EqZrdq: O0 I0: Vdhrr: Q0 E0: Oqhmm: Q0 F0: Rhllnmcr:
O0 F0: Lhkkdq: A0 Q0: ükxdZ: E0 M0: Zmc BqZvenqc: ü0 I0. FknaZk
Sqdmcr Zmc ümmtZk QdkdZrdr ne BBk2E Zmc BBk1E1 DrshlZsdc
eqnl üKD?FüFD Zmc nsgdq LdZrtqdldmsr eqnl Itkx fl867 sn
Itmd fl88fl: I0 Fdnogxr0 Qdr0: 88: flfl96-flfl15: fl8830

Cddcr: C0 ü0: Unkkldq: L0 J0: Jtknmfnrjh: I0 S0: Lhkkdq: A0 Q0:
Lögkd: I0: GZqsg: B0 L0: Hyahbjh: I0 ü0: Ghksnm: C0 Q0: Zmc Vdhrr:
Q0 E0. Duhcdmbd enq bqtrsZk cdfZrrhmf ne BE3 Zmc RE5 hm LniZud
Cdrdqs fqntmcvZsdqr: Fdnbghl0 Bnrlnbghl0 üb0: 61: 888-fl9fl2:
19970

Cddcr: C0 ü0: Jtknmfnrjh: I0 S0: Lögkd: I0: Zmc Vdhrr: Q0 E0.
Sdbsnmhb Zbshuhsx Zr Z rhfmhzbZms rntqbd ne bqtrsZk sdsqZfitn/
qnldsgZmd dlhrrhnmr sn sgd Zslnrogdqd. NardquZshnmr hm fqntmc/
vZsdqr Zknmf sgd RZm ümcqdZr EZtks: DZqsg OkZmds0 Rbh0 Kdss0: 3fl1:
fl52-fl61: 19fl40

DCFüQ. Dlhrrhnm CZsZaZrd enq FknaZk üslnrogdqhb QdrdZqbg:
qdkdZrd udqrhnm 30fl: DtqnodZm Bnllhrrhnm: Inhms QdrdZqbg
Bdmsqd –IQB(?MdsgdqkZmcr DmuhqnmldmsZk ürrdrrldms üfdmbx
–OAK(: ZuZhkZakd Zs. gsso.??dcfZq0iqb0db0dtqnoZ0dt –kZrs Zbbdrr.
üoqhk 19fl4(: 19fl90

DcvZqcr: I0 C0: EqZqx: E0 B0: Zmc Ideeqhdr: Y0. Sgd üktlhmhtl Hm/
ctrsqx. üktlhmhtl Zmc hsr Oqnctbshnm: flrs Dcm0: LbFqZv/Ghkk:
2fl9-2flfl: fl8290

Deqnm: A0 Zmc SharghqZmh: Q0 I0. üm Hmsqnctbshnm sn sgd AnnsrsqZo:
BgZolZm Zmc GZkk: Mdv Xnqj: fl8820

vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5, üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5



flfl641 B0 L0 Sptchmfdp ds Wk0. OdpfitnpnbWpanmr rhmbd fl799

Dsgdqhcfd: C0 L0: OdZqlZm: F0 H0: Zmc cd RhkuZ: E0. üslnrogdqhb
sqZbd/fZr uZqhZshnmr Zr qdudZkdc ax Zhq sqZoodc hm Zm hbd bnqd eqnl
KZv Cnld: ümsZqbshbZ: ümm0 FkZbhnk0: fl9: 17-22: fl8770

Dsgdqhcfd: C0 L0: Rsddkd: K0 O0: KZmfdmedkcr: Q0 K0: EqZmbdx: Q0 I0:
AZqmnkZ: I0 L0: Zmc LnqfZm: U0 H0. MZstqZk Zmc Zmsgqnonfdmhb
bgZmfdr hm Zslnrogdqhb BN1 nudq sgd kZrs fl999 xdZqr eqnl Zhq
hm ümsZqbshb hbd Zmc zqm: I0 Fdnogxr0 Qdr0: fl9flC: 3flfl4-3fl17:
fl8850

Dsgdqhcfd: C0 L0: Rsddkd: K0 O0: EqZmbdx: Q0 I0: Zmc KZmfdmedkcr:
Q0 K0. üslnrogdqhb ldsgZmd adsvddm fl999 üC Zmc oqdrdms. du/
hcdmbd enq Zmsgqnonfdmhb dlhrrhnmr Zmc bkhlZsd uZqhZahkhsx: I0
Fdnogxr0 Qdr0: fl92C: fl4868-fl4882: fl8870

EqZrdq: O0: Rsddkd: O0: Zmc Bnnjrdx: L0. OEB Zmc BZq/
anm Chnwhcd Dlhrrhnmr eqnl Zm ütrsqZkhZm üktlhmhtl
Rldksdq Trhmf Shld/HmsdfqZsdc RsZbj RZlokhmf Zmc FB/
LR: FB/EHC ümZkxrhr: Ingm Vhkdx ] Rnmr: Hmb0: 76fl-765:
cnh.fl90fl991?867flflfl7552fl780bgfl37: 19fl20

Eqhdckhmfrsdhm: O0: Gntfgsnm: Q0 ü0: LZqkZmc: F0: GZbjkdq: I0: Ancdm:
S0 ü0: BnmvZx: S0 I0: BZmZcdkk: I0 F0: BhZhr: L0 Q0 Q0 O0: Zmc Kd
Ptâqâ: B0. TocZsd nm BN1 dlhrrhnmr: MZs0 Fdnrbh0: 2: 7flfl-7fl1:
cnh.fl90fl927?mfdnfl911: 19fl90

Etkkdq: D0 M0: Rbgdsskdq: O0 C0: Zmc Fhcchmfr: I0 B0. ü mdv ldsgnc enq
oqdchbshnm ne ahmZqx fZr/ogZrd cheetrhnm bndezbhdmsr: Hmc0 Dmf0
Bgdl0: 47: fl8-16: fl8550

GZqmhrbg: I0. üslnrogdqhb odqfitnqnbZqanmr. Rntqbdr Zmc bnmbdm/
sqZshnmr: hm. Mnm/BN1 fqddmgntrd fZrdr. Rbhdmshzb tmcdqrsZmc/
hmf: bnmsqnk Zmc hlokdldmsZshnm: dchsdc ax. uZm GZl: I0: AZdcd:
ü0 O0 L0: Ldxdq: K0 ü0: Zmc XadlZ: Q0: Jktvdq übZcdlhb Ota/
khrgdqr: fl8880

GZqmhrbg: I0 Zmc DhrdmgZtdq: ü0. MZstqZk BE3 Zmc RE5 nm dZqsg:
Fdnogxr0 Qdr0 Kdss0: 14: 139fl-1393: fl8870

GnkhcZx: Q0 C0 Zmc Gdmqx: I0 K0. ümncd onkZqhyZshnm Zmc fitnqnbZq/
anm enqlZshnm hm Zktlhmhtl qdctbshnm bdkkr: Hmc0 Dmf0 Bgdl0:
4fl: fl178-fl181: cnh.fl90fl91fl?hd49487Z925: fl8480

Hmrshstsd enq DmuhqnmldmsZk Oqnsdbshnm Zmc QdrdZqbg. BgZosdq 30
HmctrsqhZk oqnbdrrdr )BQE Rdbsnq 1[ hm HsZkhZm Fqddmgntrd FZr
Hmudmsnqx fl889-19flfl: MZshnmZk Hmudmsnqx Qdonqs: ZuZhkZakd
Zs. gsso.??tmebbb0hms?mZshnmZk©qdonqsr?Zmmdw©h©fgf©hmudmsnqhdr?
mZshnmZk©hmudmsnqhdr©rtalhrrhnmr?hsdlr?62720ogo –kZrs Zbbdrr.
LZx 19fl5(: 19fl20

HmsdqmZshnmZk üktlhmhtl Hmrshstsd. Qdrtksr eqnl sgd 1997 ümncd
Deedbs Rtqudx: Qdonqs nm sgd üktlhmhtl Hmctrsqx@r FknaZk
OdqfitnqnbZqanm FZrdr Dlhrrhnmr Qdctbshnm OqnfqZlld:
Knmcnm. HmsdqmZshnmZk üktlhmhtl Hmrshstsd: ZuZhkZakd Zs.
gsso.??vvv0vnqkc/Zktlhmhtl0nqf?ldchZ?zkdq©otakhb?19fl2?9fl?
fl4?fi99992990oce –kZrs Zbbdrr. LZx 19fl5(: 19980

HmsdqmZshnmZk üktlhmhtl Hmrshstsd. Qdrtksr eqnl sgd 19fl1 ümncd
Deedbs Rtqudx: Qdonqs nm sgd üktlhmhtl Hmctrsqx@r FknaZk
OdqfitnqnbZqanm FZrdr Dlhrrhnmr Qdctbshnm OqnfqZlld:
Knmcnm. HmsdqmZshnmZk üktlhmhtl Hmrshstsd: ZuZhkZakd Zs.
gsso.??vvv0vnqkc/Zktlhmhtl0nqf?ldchZ?zkdq©otakhb?19fl2?
97?19?19fl1©Zmncd©deedbs©rtqudx©qdonqs0oce –kZrs Zbbdrr.
LZx 19fl5(: 19fl30

HOBB. 1995 HOBB Fthcdkhmdr enq MZshnmZk Fqddmgntrd FZr Hm/
udmsnqhdr: OqdoZqdc ax sgd MZshnmZk Fqddmgntrd FZr Hmudm/
snqhdr OqnfqZlld: bgZo0 3 LdsZk Hmudmsnqx Dlhrrhnmr: Ota/
khrgdc. HFDR: IZoZm: gsso.??vvv0hobb/mffho0hfdr0nq0io?otakhb?
1995fk?oce?2©Unktld2?U2©3©Bg3©LdsZk©Hmctrsqx0oce –kZrs Zb/
bdrr. ütftrs 19fl5(: 19950

Itaa: ü0 L0: LbFhkkdm: L0 Q0: OnqslZmm: Q0 V0: CZmhdk: I0 R0: Zmc
Atqjgnkcdq: I0 A0. üm Zslnrogdqhb ognsnbgdlhbZk rntqbd ne sgd
odqrhrsdms fqddmgntrd fZr BE3: Fdnogxr0 Qdr0 Kdss0: 31: 8494-
84flfl: cnh.fl90fl991?19fl4FK955fl82: 19fl40

JgZkhk: L0 ü0 J0: QZrrltrrdm: Q0 ü0: Btkadqsrnm: I0 ü0: Oqhmr: I0 L0:
Fqhlrqtc: D0 O0: Zmc RgdZqdq: L0 I0. üslnrogdqhb odqfitnqnbZq/
anmr: Dmuhqnm0 Rbh0 Sdbgmnk0: 26: 3247: cnh.fl90fl91fl?dr929216Z:
19920

Jhl: I0: EqZrdq: O0 I0: Kh: R0: Lögkd: I0: FZmdrZm: ü0 K0: Jqtlldk:
O0 A0: Rsddkd: K0 O0: OZqj: O0: Jhl: R0: OZqj: L0: üqmnkc: S0: GZqsg:
B0 L0: RZkZldg: O0 J0: Oqhmm: Q0 F0: Vdhrr: Q0 E0: Zmc Jhl:
J0. PtZmshexhmf Zktlhmhtl Zmc rdlhbnmctbsnq hmctrsqx odqfit/
nqnbZqanm dlhrrhnmr eqnl Zslnrogdqhb ldZrtqdldmsr: Fdnogxr0
Qdr0 Kdss0: 3fl: 3676-3683: cnh.fl90fl991?19fl3FK948672: 19fl30

KZmfdmedkcr: Q0 K0: EqZrdq: O0 I0: EqZmbdx: Q0 I0: Rsddkd: K0 O0: Onqsdq:
K0 V0: Zmc ükkhrnm: B0 D0. Sgd BZod Fqhl Zhq Zqbghud. Sgd zqrs
rdudmsddm xdZqr: fl867-fl884: hm. AZrdkhmd üslnrogdqhb OqnfqZl
–ütrsqZkhZ( fl883-84: dchsdc ax. EqZmbdx: Q0 I0: Chbj: ü0 K0: Zmc
Cdqdj: M0: AtqdZt ne Ldsdnqnknfx Zmc BRHQN Chuhrhnm ne üs/
lnrogdqhb QdrdZqbg: Ldkantqmd: ütrsqZkhZ: 42-69: fl8850

KZtad: I0 B0: GnfZm: B0: MdvkZmc: L0 I0: LZmh: E0 R0: EqZrdq: O0 I0:
Aqdmmhmjldhidq: B0 ü0 L0: LZqshmdqhd: O0: NqZl: C0 D0: Qébj/
lZmm: S0: RbgvZmcdq: I0: VhsqZms: D0: Lhkkr: F0 O0: Qddudr: B0 D0:
Zmc Rstqfdr: V0 S0. Chrsqhatshnmr: knmf sdql sqdmcr Zmc dlhrrhnmr
ne entq odqfitnqnbZqanmr hm qdlnsd oZqsr ne sgd Zslnrogdqd Zmc
zqm Zhq: üslnr0 Bgdl0 Ogxr0: fl1: 397fl-3989: cnh.fl904fl83?Zbo/
fl1/397fl/19fl1: 19fl10

Kh: V0: Bgdm: W0: XZmf: I0: Gt: B0: Kht: X0: Kh: C0: Zmc Ftn:
G0. KZsdrs Qdrtksr eqnl OEB HmudrshfZshnm hm BghmZ: 5fl6-511:
cnh.fl90fl991?867flflfl72481480bgfl94: 19fl10

LZmh: E0 R0. LdZrtqdldmsr ne δfl4M ne mhsqnfdm fZr Zmc bnlonrhshnm
ne sqZbd fZrdr hm Zhq eqnl zqm Zmc hbd bnqdr: OgC sgdrhr: Tmhudq/
rhsx ne DZrs ümfkhZ: 19fl90

LZqshmdqhd: O0: Mntqshdq/LZyZtqhb: D0: AZqmnkZ: I0/L0: Rstqfdr: V0
S0: Vnqsnm: C0 Q0: üskZr: D0: FngZq: K0 J0: Rghmd: J0 O0:
Zmc AqZrrdtq: F0 O0. Knmf/khudc gZknbZqanm sqdmcr Zmc atcfdsr
eqnl Zslnrogdqhb bgdlhrsqx lncdkkhmf bnmrsqZhmdc vhsg ldZ/
rtqdldmsr hm onkZq zqm: üslnr0 Bgdl0 Ogxr0: 8: 28flfl-2823:
cnh.fl904fl83?Zbo/8/28flfl/1998: 19980

LZsrtmZfZ: M0: Gnqh: L0: Zmc MZfZrghlZ: ü0. LdZrtqdldmsr ne sgd
ltstZk cheetrhnm bndezbhdmsr ne bZqanm sdsqZfitnqhcd Zmc ldsgxk
aqnlhcd hmsn Zhq: mhsqnfdm Zmc nwxfdm: hm. Oqnb0 15sg Iom0 Rxlo0
Sgdql0 Oqnor: unk0 15: 388-49fl: 19940

Ldmjd: V0. FdnogxrhbZk CZsZ ümZkxrhr. Chrbqdsd Hmudqrd Sgdnqx:
qduhrdc dchshnm: übZcdlhb Oqdrr: RZm Chdfn: fl8780

Lhkkdq: A0 Q0: Vdhrr: Q0 E0: RZkZldg: O0 J0: SZmgtZ: S0: Fqd/
Zkkx: A0 Q0: Lögkd: I0: Zmc Rhllnmcr: O0 F0. LdctrZ. ü RZl/
okd OqdbnmbdmsqZshnm Zmc FB?LR Cdsdbsnq Rxrsdl enq hm Rhst
LdZrtqdldmsr ne üslnrogdqhb SqZbd GZknbZqanmr: GxcqnbZq/
anmr: Zmc Rtketq Bnlontmcr: ümZk0 Bgdl0: 79: fl425-fl434:
cnh.fl90fl91fl?Zb691973j: 19970

Lnqqhr: Q0 ü0: Lhkkdq: S0 L0: UhffhZmn: ü0 ü0: OZtkrnm: I0 E0:
Rnknlnm: R0: Zmc Qdhc: F0. Deedbsr ne dkdbsqnm Zmc hnm qdZbshnmr
nm Zslnrogdqhb khedshldr ne etkkx fitnqhmZsdc bnlontmcr: I0 Fdn/
ogxr0 Qdr0/üslnr0: fl99: fl176-fl183: cnh.fl90fl918?83IC91288:
fl8840

Lögkd: I0: FZmdrZm: ü0 K0: Lhkkdq: A0 Q0: RZkZldg: O0 J0: GZqsg:
B0 L0: FqdZkkx: A0 Q0: Qhfax: L0: Onqsdq: K0 V0: Rsddkd: K0 O0:
Sqtchmfdq: B0 L0: Jqtlldk: O0 A0: N@Cngdqsx: R0: EqZrdq: O0 I0:

üslnr0 Bgdl0 Ogxr0: fl5: flfl622-flfl643: 19fl5 vvv0Wslnr/bgdl/ogxr0mds,fl5,flfl622,19fl5,
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Rhllnmcr: O0 F0: Oqhmm: Q0 F0: ZmcVdhrr: Q0 E0. OdqfitnqnbZqanmr
hm sgd fknaZk Zslnrogdqd. sdsqZfitnqnldsgZmd: gdwZfitnqndsgZmd:
Zmc nbsZfitnqnoqnoZmd: üslnr0 Bgdl0 Ogxr0: fl9: 4fl34-4fl53:
cnh.fl904fl83?Zbo-fl9-4fl34-19fl9: 19fl90

Ltkcdq: H0: Gtadq: R0 F0: JqZtrd: S0: Ydsyrbg: B0: Jnssd: J0:
Ctksy: R0: Zmc Rbgékdq: G0 E0. ü mdv otqfd Zmc sqZo gdZcroZbd
sdbgmhptd sn ZmZkxyd knv unkZshkd bnlontmcr eqnl fithc hm/
bktrhnmr ne qnbjr Zmc lhmdqZkr: Bgdl0 Fdnk0: 247: fl37-fl44:
cnh.fl90fl9fl5?i0bgdlfdn019fl20980992: 19fl20

Lxgqd: F0: Rghmcdkk: C0: Aqânm: E0/L0: Bnkkhmr: V0: Etfkdrsudcs:
I0: GtZmf: I0: Jnbg: C0: KZlZqptd: I0/E0: Kdd: C0: LdmcnyZ:
A0: MZjZihlZ: S0: Qnanbj: ü0: Rsdogdmr: F0: SZjdltqZ: S0: Zmc
YgZmf: G0. ümsgqnonfdmhb Zmc MZstqZk QZchZshud Enqbhmf: hm.
BkhlZsd BgZmfd 19fl2. Sgd OgxrhbZk Rbhdmbd AZrhr0 Bnmsqhatshnm
ne Vnqjhmf Fqnto H sn sgd Ehesg ürrdrrldms Qdonqs ne sgd Hm/
sdqfnudqmldmsZk OZmdk nm BkhlZsd BgZmfd: dchsdc ax. Rsnbjdq:
S0 E0: Phm: C0: OkZssmdq: F0/J0: Shfmnq: L0: ükkdm: R0: Anrbgtmf:
I0: MZtdkr: ü0: WhZ: X0: Adw: U0: Zmc Lhcfkdx: O0: BZlaqhcfd Tmh/
udqrhsx Oqdrr: BZlaqhcfd: Tmhsdc Jhmfcnl Zmc Mdv Xnqj: MX:
TRü: 622 oo0: 19fl20

NqZl: C0 D0: LZmh: E0 R0: KZtad: I0 B0: MdvkZmc: L0 I0: Qddudr:
B0 D0: Rstqfdr: V0 S0: Odmjdss: R0 ü0: Aqdmmhmjldhidq: B0 ü0 L0:
QébjlZmm: S0: Zmc EqZrdq: O0 I0. Knmf/sdql sqnonrogdqhb sqdmc
ne nbsZfitnqnbxbknatsZmd –b/B3E7 nq OEB/2fl7(: üslnr0 Bgdl0
Ogxr0: fl1: 15fl-158: cnh.fl904fl83?Zbo/fl1/15fl/19fl1: 19fl10

Nxd: G0 ü0: LZrnm: M0: Odsdqrnm: Q0 C0: QhbgZqcr: M0 D0: Qnnx: D0 K0:
Rsdudmr LbEZccdm: E0 I0: YZaqdymhj: Q0 C0: VhkkhZlr: E0 R0: Zmc
VZfrsZee: Q0 A0. üktlhmtl. üooqnZbghmf sgd mdv lhkkdmmhtl:
INL: 4fl: 18-31: cnh.fl90fl996?rflfl726/888/9196/2: fl8880

Odsdqr: F0 O0: LZqkZmc: F0: Kd Ptâqâ: B0: Ancdm: S0: BZmZcdkk: I0 F0:
Zmc QZtoZbg: L0 Q0. QZohc fqnvsg hm BN1 dlhrrhnmr Zesdq sgd
1997/1998 fknaZk zmZmbhZk bqhrhr: MZstqd BkhlZsd BgZmfd: 1: 1-
3: cnh.fl90fl927?mbkhlZsdfl221: 19fl10

Oqhmm: Q0 F0: Vdhrr: Q0 E0: Jqtlldk: O0 A0: N@Cngdqsx: R0: EqZrdq:
O0 I0: Lögkd: I0: QdhlZmm: R0: Unkkldq: L0 J0: Rhllnmcr: O0 F0:
LZhnmd: L0: üqcthmh: I0: Ktmcdq: B0 Q0: RbglhcaZtdq: M0: Xntmf:
C0: VZmf: G0 I0: GtZmf: I0: Qhfax: L0: GZqsg: B0 L0: RZkZldg:
O0 J0: RoZhm: S0 F0: Rsddkd: K0 O0: üqmnkc: S0: Jhl: I0: GdqlZmrdm:
N0: Cdqdj: M0: Lhsqdurjh: A0: Zmc KZmfdmedkcr: Q0. Sgd üKD ?
FüFD ? üFüFD Mdsvnqj –CAfl99fl(: BZqanm Chnwhcd HmenqlZ/
shnm ümZkxrhr Bdmsdq –BCHüB(: NZj Qhcfd MZshnmZk KZanqZsnqx:
cnh.fl902223?BCHüB?Zsf0cafl99fl: 19fl50

Qhfax: L0: FZmdrZm: ü0 K0: Zmc Oqhmm: Q0 F0. Cdqhuhmf dlhrrhnmr
shld rdqhdr eqnl roZqrd Zslnrogdqhb lnkd eqZbshnmr: I0 Fdnogxr0
Qdr0: flfl5: C97295: cnh.fl90fl918?19fl9IC9fl439fl: 19flfl0

Qhfax: L0: Oqhmm: Q0 F0: N@Cngdqsx: R0: LnmsyjZ: R0 ü0: LbBtk/
knbg: ü0: GZqsg: B0 L0: Lögkd: I0: RZkZldg: O0 J0: Vdhrr: Q0 E0:
Xntmf: C0: Rhllnmcr: O0 F0: GZkk: A0 C0: Ctssnm: F0 R0: MZmbd:
C0: Lnmcddk: C0 I0: Dkjhmr: I0 V0: Jqtlldk: O0 A0: Rsddkd: K0 O0:
Zmc EqZrdq: O0 I0. Qd/duZktZshnm ne sgd khedshldr ne sgd lZinq BEBr
Zmc BG2BBk2 trhmf Zslnrogdqhb sqdmcr: üslnr0 Bgdl0 Ogxr0:
fl2: 158fl-1691: cnh.fl904fl83?Zbo/fl2/158fl/19fl2: 19fl20

Qhfax: L0: Oqhmm: Q0 F0: N@Cngdqsx: R0: Lhkkdq: A0 Q0: Hux: C0:
Lögkd: I0: GZqsg: B0 L0: RZkZldg: O0 J0: üqmnkc: S0: Vdhrr:
Q0 E0: Jqtlldk: O0 A0: Rsddkd: K0 O0: EqZrdq: O0 I0: Xntmf: C0: Zmc
Rhllnmcr: O0 F0. Qdbdms Zmc etstqd sqdmcr hm rxmsgdshb fqddm/
gntrd fZr qZchZshud enqbhmf: Fdnogxr0 Qdr0 Kdss0: 3fl: 1512-1529:
cnh.fl90fl991?19fl2FK948988: 19fl30

QnlldkZdqd: U0: üqmZtc: K0: Zmc AZqmnkZ: I0. Qdbnmrsqtbshmf qdbdms
Zslnrogdqhb sqZbd fZr bnmbdmsqZshnmr eqnl onkZq zqm Zmc ataakx
hbd cZsZ ax hmudqrd ldsgncr: I0 Fdnogxr0 Qdr0: fl91C: 29958-
29972: fl8860

Qtahmn: L0: Dsgdqhcfd: C0 L0: Sqtchmfdq: B0 L0: ükkhrnm: B0 D0: AZs/
skd: L0 N0: KZmfdmedkcr: Q0 K0: Rsddkd: K0 O0: BtqqZm: L0: Admcdq:
L0: Vghsd: I0 V0 B0: Idmj: S0 L0: Aktmhdq: S0: Zmc EqZmbdx: Q0 I0.
ü qduhrdc fl999 xdZq Zslnrogdqhb δfl2B/BN1 qdbnqc eqnl KZv
Cnld Zmc Rntsg Onkd: ümsZqbshbZ: I0 Fdnogxr0 Qdr0: flfl7: fl-fl7:
cnh.fl90fl991?ifqc049557: 19fl20

RbgZdedq: G0: Odsqdmjn: U0 U0: Aqnnj: D0 I0: RdudqhmfgZtr: I0 O0:
Qddg: M0: Ldksnm: I0 Q0: Zmc Lhsbgdkk: K0. Hbd rsqZshfqZogx Zs sgd
O�jhsrnp hbd lZqfhm: Vdrs FqddmkZmc: cdqhudc eqnl fZr qdbnqcr:
I0 FkZbhnk0: 44: 3flfl-31fl: cnh.fl902fl78?9911fl32986777fl5693:
19980

Rbglhss: I0: Rdsg: A0: Jégkdq: O0: Vhkkdmaqhmf: I0: Zmc Ehrbgdq: G0.
üslnrogdqhb BE3 sqZoodc hm onkZq hbd - ü mdv oqnwx enq fqZm/
hsd vdZsgdqhmf: hm. Fnkcrbglhcs Bnmedqdmbd: LhmdqZk0 LZf0: 66:
1fl59: ZuZhkZakd Zs. gsso.??dohb0Zvh0cd?23fl91?: 19fl20

Rlhsg: ü0 L0: Kdubgdmbjn: U0 ü0: Dsgdqhcfd: C0 L0: Knvd: C0 B0:
GtZ: P0: Sqtchmfdq: B0 L0: Ynooh: T0: Zmc Dkbgdhjg: ü0. Hm rdZqbg
ne hm/rhst qZchnbZqanm hm KZv Cnld hbd Zmc zqm: Mtbk0 Hmrsqtl0
Ldsg0 A: fl61: 5fl9-511: 19990

Rnvdqr: S0: AdqmZqc: R0: üaZkkZhm: N0: BgZoodkkZy: I0: AZqmnkZ: I0:
Zmc LZqhj: S0. Qdbnqcr ne sgd δfl2B ne Zslnrogdqhb BG3 nudq sgd
kZrs 1 bdmstqhdr Zr qdbnqcdc hm ümsZqbshb rmnv Zmc hbd: FknaZk
Ahnfdnbgdl0 Bx0: fl8: FA1991: cnh.fl90fl918?1993FA991397:
19940

Rstqfdr: V0 S0: LbHmsxqd: G0 O0: Odmjdss: R0 ü0: BgZoodkkZy: I0:
AZqmnkZ: I0: LtkuZmdx: Q0: üskZr: D0: Zmc Rsqntc: U0. Ldsgxk aqn/
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