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O�ODP

�bntrshb ldHrtqdldmsr ne sfd rsqhod Hmc sfd ataaid ptHmstl AHii

ofHrd

EDEnWii0)1 WlcM�hdsnaed1)2

0 Cdo]qsldms ne Ogxrhbr %=rsqnmnlx) AnvcnhmBnkkdfd) Aqtmrvhbj)LD /3/00)TR=
1 L]w Ok]mbj Hmrshstsd enq Rnkhc Rs]sd Pdrd]qbg)Gdhrdmadqfrsq]rrd 0) C,6/458 Rstssf]qs) Fdql]mx
2 Rnkhc Rs]sd Ogxrhbr K]anq]snqx) DSGYöqhbg) BG7/82 Yöqhbg) Rvhsydqk]mc

C�lWhk9llrWkk:anvcnhm-dct

Idwvnpcr9 pt]mstlG]kk deedbs) rtqe]bd ]bntrshb v]udr) bnkkdbshud dwbhs]shnmr) ohdyndkdbsqhb ]mc ]bntrsndkdbsqhb deedbsr

@arspWbs
Vd k]tmbg rtqe]bd ]bntrshb v]udr &R=V( ]knmf ansg sgd 〈 〉00. ]mc sgd 〈 〉00x. chqdbshnmr ne ]G]kk a]q
]mcld]rtqd sgd ]mhrnsqnohb bnmctbshuhsx hm ] ghfg otqhsx F]=r svn,chldmrhnm]k dkdbsqnm rxrsdl hm
sgd pt]mstlG]kk qdfhld ne sgd rsqhod ]mc sgd ataakd og]rdr- Hm sgd ]mhrnsqnohb rsqhod og]rd) R=V
oqno]f]shmf ]knmf sgd ’d]rx� 〈 〉00. chqdbshnm rdmrd ] bnloqdrrhakd adg]uhnq &�mhsd qdrhrs]mbd( vghbg hr
rddm hm rs]mc]qc sq]mronqsld]rtqdldms nmkx he btqqdms finvr ]knmf sgd ’g]qc� 〈 〉00x. chqdbshnm- Hm sgd
hrnsqnohb ataakd og]rd) sgd R=Vc]s] rgnv bnloqdrrhakd adg]uhnq hm ansg chqdbshnmr) hml]qjdc
bnmsq]rs sn sgd hmbnloqdrrhakd pt]mstlG]kk adg]uhnq rddm hm sq]mronqsld]rtqdldmsr- Sgdrd qdrtksr
bg]kkdmfdlncdkr sg]s ]rrtld sg]s ansg sgd rsqhod ]mc sgd ataakd og]rd bnmrhrs ne hmbnloqdrrhakd
cnl]hmr ]mc q]hrd hlonqs]ms ptdrshnmr ]ants sgd qnkd ne cnl]hm antmc]qhdr hm R=Voqno]f]shnm-

0- Fmspnctbshnm

Sgd ogxrhbr ne ] svn,chldmrhnm]k dkdbsqnm rxrsdl &1CDR( hm ghfgl]fmdshb �dkcr hr cnlhm]sdc ax sgd
hmsdq]bshnmr adsvddm sgd bg]qfdr- Hmsdq]bshnmr kd]c sn sgd bnqqdk]sdc rs]sdr ne sgd eq]bshnm]k pt]mstlG]kk deedbs
Z0[ ats b]m ]krn kd]c sn ] ro]sh]klnctk]shnm ne sgd dkdbsqnm cdmrhsx hmsn fdnldsqhb]k o]ssdqmr nq cnl]hmr-

Dw]lokdr ]qd sgd rsqhod Z1) 2[ ]mc sgd ataakd og]rdr Z3[ vghbg g]ud addm entmc hm ghfgdq K]mc]t kdudkr- =
cnl]hm enql]shnm ]krn nbbtqr ]s sgd sq]mrhshnm adsvddm cheedqdms rohm onk]qhy]shnmr ]s bdqs]hm eq]bshnm]k rs]sdr
Z4[- Hm sgd qdfhld ne sgd hmsdfdq pt]mstlG]kk deedbs) hmsdq]bshnmr kd]c sn pt]mstlG]kk edqqnl]fmdshrl Z5) 6[
vgdm K]mc]t kdudkr vhsg cheedqdms rohm,onk]qhy]shnm bqnrr- Rs]mc]qc qdrhrs]mbdld]rtqdldmsr g]ud addm trdc hm

sgd chrbnudqx ne ]kk ne sgdrd cnl]hm rsqtbstqdr- Gnvdudq)ld]rtqhmf sgd unks]fd cqno ]s sgd dcfd ne ] r]lokd
trt]kkx cndr mns fhud hmenql]shnm ]ants sgd qdrhrshuhsx hm sgd atkj ne sgd pt]mstlG]kk rxrsdlnq ]s sgd kdmfsg
rb]kd ne sgd cnl]hm rhydr- = mtladq ne cheedqdms sdbgmhptdr g]ud addm trdc sn nudqbnld sghr cd�bhs) hmbktchmf
dkdbsqnrs]shb onsdmsh]kld]rtqdldmsr ax ] RDS ]s ] �wdc onrhshnm Z7[) rb]mmhmf ognsn ktlhmdrbdmbd Z8[) ]mc
mtbkd]ql]fmdshb qdrnm]mbd Z0/[-
Rtqe]bd ]bntrshb v]udr &R=V( ]qd ] onvdqetk oqnad enq rstcxhmf knv,chldmrhnm]k dkdbsqnm rs]sdr Z00[) ]r

cdlnmrsq]sdc ax sgdhq etmc]ldms]k qnkd hm sgd chrbnudqx ne sgd bnlonrhsd edqlhnm Z01[- Hm sghr vnqj) R=V
oqnuhcd ] mdvvhmcnv hmsn sgd bnlonrhshnm ne sgd pt]mstlG]kk rsqhod ]mc ataakd og]rdr hm sgd �kkhmf,e]bsnq

qdfhnm 3‘4- Sgd c]lohmf ]mc sgd chrodqrhnm ne sgd R=V rdmrhshudkx cdodmc tonm sgd bnmctbshuhsx ]knmf sgd
chqdbs o]sg adsvddm sgd dwbhshmf ]mc cdsdbshmf sq]mrctbdq- Ntq dwodqhldms trdr o]hqr ne aheqdptdmbx sq]mrctbdqr
snld]rtqd sgd R=Voqno]f]shnm ]knmf rsq]hfgs khmd o]sgr sgqntfg sgd atkj ne sgd 1CDR ]knmf svn oqhmbhokd ]wdr
]s udqx knv sdlodq]stqdr&≈0.lJ(- Hm sgd rsqhod og]rd) vd�mc ]m dmg]mbdc qdrhrshuhsx he sgd R=Voqno]f]sdr
]knmf sgd ’d]rx� 〈 〉00. chqdbshnmvghkd rs]mc]qc qdrhrs]mbdld]rtqdldmsr rgnv sgd sgd dmg]mbdldms vgdm
btqqdms finvr ]knmf sgd odqodmchbtk]qkx nqhdmsdc ’g]qc� 〈 〉00x. chqdbshnm- Hm sgd ataakd og]rd ntq mdv R=Vc]s]
xhdkc ]�mhsd bnmctbshuhsx vghkd rs]mc]qc sq]mronqs c]s] rgnv sgd u]mhrghmf bnmctbshuhsx ne ] pt]mstlG]kk
deedbs-

NODL �BBDRR

PDBDHUDC

11Cdbdladq 1/03
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0/L]qbg 1/04
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Bnmsdms eqnl sghr vnqj
l]x ad trdc tmcdq sgd
sdqlr ne sgdBqd]shud
Bnllnmr=ssqhatshnm 2-/
khbdmbd-

=mx etqsgdq chrsqhatshnm ne
sghr vnqjltrsl]hms]hm
]ssqhatshnm sn sgd
]tsgnq&r( ]mc sgd shskd ne
sgdvnqj) intqm]k bhs]shnm
]mcCNH-
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1- Sgd rsphod Wmc sgd ataakd ogWrd

=s sgd 8.1 �kkhmf ne sgd K]mc]t kdudkr nardqudc ]mhrnsqnohbl]fmdsn,qdrhrs]mbdr Z2) 02[ g]ud addm ]ssqhatsdc sn
dwbg]mfd hmsdq]bshnm cqhudm og]rd rdo]q]shnm hmsn rsqhod qdfhnmr ne ]ksdqm]shmf hmsdfdq �kkhmf &�;3 nq 4(- Sgd
]mhrnsqnox hml]fmdsnsq]mronqs ]s �;8.1 hr ]ssqhatsdc sn ] bg]qfd cdmrhsx v]ud sgqntfgvghbg dkdbsqnmr hm sgd
o]qsh]kkx nbbtohdc 1mc K]mc]t kdudk enqlcnl]hmr- Sgd sgdnqdshb]k dcfdr ne sgdrd cnl]hmr ]qd bnmrhcdqdc sn ad
rg]qo Z03[vghbg g]r) gnvdudq) mns xds addm dwodqhldms]kkx udqh�dc- Sgd rsqhodr ]qd sgntfgs sn dwsdmc ]knmf sgd
〈 〉00. ]whr) rhmbdld]rtqdc qdrhrs]mbdr ]qdltbg rl]kkdq he btqqdms hr rdms ]knmf sghr chqdbshnm sg]m he sgd btqqdms
finvr odqodmchbtk]q sn hs-
Bnlldmrtq]ahkhsx nrbhkk]shnmr hm R=V,]rrhrsdclhbqnv]ud ]arnqoshnm rtffdrs ] rsqhod odqhnchbhsx ne 2-5

shldr sgd bxbknsqnm q]chtr ∼C 0// ml Z04[- Hm sg]s vnqj) udqx rgnqs v]udkdmfsg R=V &  +0 f( vdqd trdc hm
bnmitmbshnmvhsg noshb]k dwbhs]shnm ]mc cdsdbshnm sn oqnad sgd ]mhrnsqnohb chrodqrhnm ne sgd knv dmdqfx
dwbhs]shnmr ne sgd �;8.1 rs]sd-
Sgd nardqudc qdrhrs]mbd ]mhrnsqnox chr]ood]qr ]anud�04/ lJ dudm sgntfgG]qsqdd‘Enbj b]kbtk]shnmr

drshl]sd ] qdk]shudkx k]qfd 2-5 J dmdqfx enq ]  .,0 f tmhenql bg]qfd cdmrhsx v]ud ]s �;8.1 Z02) 05[- Sghr
chrbqdo]mbx adsvddm enql]shnm dmdqfx ]mcl]whltl sdlodq]stqdr enq sgd nardqu]shnm ne sgd ]mhrnsqnox
rtffdrsr sg]s sgd oqdrdmbd ne BCVcnl]hmr ]knmd hr hmrte�bhdms sn ]bbntms enq sgd ]mhrnsqnox ne sgd rsqhod
og]rdr- Sgtr) hs g]r addm bnmidbstqdc sg]s ] sdlodq]stqd ]bshu]sdc chrnqcdq hm sgd rsqhod o]ssdqm cdrsqnxr sgd
]mhrnsqnohb adg]uhnq- =r sgd sdlodq]stqd hr q]hrdc) tmantmc chrbkhm]shnmr chrqtos sgd btqqdms o]sgr ]mc qdrsnqd
hrnsqnohb adg]uhntq Z06[- =m ]ksdqm]sdlncdk ]ssqhatsdr sgd sq]mrhshnm sn ] Edqlh rtqe]bd hmrs]ahkhsx vgdqd sgd
Edqlh rtqe]bd bg]mfdr eqnl bhqbtk]q sn dkkhoshb]k Z06[- Jdd oqdchbsr sg]s ]bntrshb oqnadr ne sgd Edqlh khpthcvhkk
ld]rtqd ]l]whltlog]rd bg]mfdvgdm sgd R=Vv]ud udbsnq hr ]knmf dhsgdq sgdl]inq nqlhmnq ]whr ne sgd
Edqlh rtqe]bd ]mc sg]s sgd rntmcv]ud hr gd]uhkx ]ssdmt]sdc &ctd sn bntokhmf sn ]m nudqc]lodcFnkcrsnmd
lncd( ]knmf ]kk nsgdq chqdbshnmr Z07[-
Hm sgd oqdrdms vnqj) vd dwoknqd sgd ]mhrnsqnohb bnmctbshuhsx ne sgd 8.1 rs]sd ]s qdk]shudkx knmfv]udkdmfsgr

&�0/ μl(- Hm sghr qdfhld) sgd rsqhodr qdoqdrdms ]lnctk]shnm ne sgd b]qqhdq cdmrhsx vhsg ] odqhnchbhsxltbg kdrr
sg]m sgd R=Vv]udkdmfsg- Tmkhjd k]sdq]k cdmrhsxlnctk]shnmr hlonrdc ax odqrhrsdms ognsnbnmctbshuhsx Z08[ nq
o]ssdqmdc f]sdr Z1/[) sgd rsqhod og]rd hr dwodbsdc sn g]ud hmsdfdq rsdo bg]mfdr hm �kkhmf e]bsnq eqnlnmd rsqhod sn
sgd mdws- Rhmbd ansg �kkhmf e]bsnqr b]trd bnmctbshuhsxlhmhl]) nmd dwodbsr R=Vld]rtqdldmsr sn rgnv ]
bnmctbshuhsxlhmhltl) qdf]qckdrr ne sgd chqdbshnm ne sgd R=V qdk]shud sn sgd cnl]hm rsqtbstqd- Sghr R=V
adg]uhnq rgntkc mns bg]mfd ]s sdlodq]stqdr ]anud 04/ lJ he sgd rsqhod chrnqcdqlncdk hr bnqqdbs adb]trd sgd
dw]bs fdnldsqhb]k o]ssdqm ne sgd rsqhodr vntkc mns bg]mfd sgd e]bs sg]s sgd bnmctbshuhsx rgntkc ad rl]kk
dudqxvgdqd-
Hm ]cchsnm sn sgd rsqhod og]rd ] ataakd og]rd g]r addm hcdmsh�dc Z3[- Hs hr ]krn sgntfgs sn ad enqldc ax

cnl]hmr ne cheedqdms ats hmsdfdq �kkhmf e]bsnqr hm sgd 1CDR) d-f-) ]l]sqhw vhsg �kkhmf e]bsnq 3 hmvghbg ataakdr
vhsg�kkhmf e]bsnq 4 ]qd dladccdc- Sq]mronqsld]rtqdldmsr rgnv ] qddmsq]ms pt]mstlG]kk deedbs ne 3 ]s ]�kkhmf
e]bsnq ne ]ants 3-1‘3-2- Khjdvhrd ] ataakd og]rd hr ]krn nardqudc adsvddm 3-6 ]mc 3-7vghbg hr enqldc ax�kkhmf,3
ataakdr hm ]�kkhmf,4l]sqhw vghbg ]krn rgnvr ] qddmsq]ms pt]mstlG]kk deedbs ats bnqqdronmchmf sn �kkhmf
e]bsnq 4-
Mn ]mhrnsqnox hr dwodbsdc enq sgd ataakd og]rd- =f]hm) hm ] R=Vdwodqhldms nmdvntkc dwodbs sn nardqud

nmkx sgd adg]uhnq ne u]mhrghmf bnmctbshuhsx adb]trd ]kk ne sgd 1CDR rgntkc ad hm sgd pt]mstlG]kk rs]sd) ]r
bnmbktcdc hm R=V rstchdr ne ]mnsgdq rxrsdlvgdqd ansg sxodr ne cnl]hmr ]qd hm sgd pt]mstlG]kk rs]sd Z10[-
Sgd ohmmhmf ne ansg sgd rsqhod ]mc sgd ataakd og]rd g]r addm bnmidbstqdc eqnl sgd nardqu]shnm ne ] qdrnm]ms

lncd hm ghfg,eqdptdmbx,bnmctbshuhsxld]rtqdldmsr Z11[- Ntqld]rtqdldmsr) khlhsdc sn itrs sgqdd eqdptdmbhdr
adsvddm 1// ]mc 6//LGy) b]mmns bnm�ql ] rsqnmf eqdptdmbx cdodmcdmbd hm sgd bnmctbshuhsx) ats sgd onsdmsh]k
bnmmdbshnm ne rtbglncdr sn sgd R=V qdrtksr hr ]m hlonqs]ms ]udmtd ne etqsgdq rstcx-

2- R@TWmc pdrhrshuhswldWrtpdldmsr

R=V]qd oqnctbdc ax hmsdqchfhs]k sq]mrctbdqr bnmrhrshmf ne ] k]qfd mtladq ne ]ktlhmtl rsqhodr vghbg ]qd
]ksdqm]shudkx bnmmdbsdc sn sgd svn onk]qhshdr ne ]m qe,rntqbd- Sgd hm,ok]md dkdbsqhb �dkc ne sgd sq]mrctbdqr bntokdr
sn udqshb]k rsq]hm hm sgdF]=r ax hsr ]mhrnsqnohb ohdyndkdbsqhbhsx- He sgdv]udkdmfsg ne ] rtqe]bdv]udl]sbgdr sgd
odqhnc ne sgd sq]mrctbdqr sgdm ] R=V hr k]tmbgdc- Sgtr sgd ]ookhdc qe,eqdptdmbxltrs ad hm qdrnm]mbdvhsg sgd
sq]mrctbdq nq vhsg nmd ne hsr ncc g]qlnmhbr- =ksgntfg sgd rsq]hm ne sgd oqno]f]shmf R=V hrl]hmkx udqshb]k) hs hr
bnmmdbsdcvhsg ]m hm,ok]md dkdbsqhb �dkc onhmshmf o]q]kkdk sn sgd oqno]f]shnm chqdbshnmvghbg kd]cr sn sgd
bntokhmfvhsg sgd 1CDR-
Bg]mfdr hm sgd bnmctbshuhsx hmfitdmbd sgd dkdbsqnm rbqddmhmf ]mc sgdqdenqd hlo]bs sgdl]fmhstcd ]mc og]rd

ne sgd ]bntrshb v]udr- Sgd R=V hmsdmrhsx cqnor ]bbnqchmf sn Γ− vcto (vhsgΓ adhmf sgd ]ssdmt]shnm odq tmhs

1
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kdmfsg hm sgd w,chqdbshnm- Sgd u]ktd neΓ ]mc sgd udknbhsx rghes nq) dpthu]kdmskx) sgd og]rd rghes ne sgd R=V qdk]shud
sn ] k]xdq vhsg hm�mhsd bnmctbshuhsx hr ]ooqnwhl]sdc ax Z12[9

Γ
α σ σ

σ σ
<

 

 
 (

R

0
)  0(

vv k

vv k

pce (

1

Δφ
φ

Δ α

σ σ

− < <
  (

m

m 0
)  1(

vv kpce pce
1

vgdqd u hr sgd R=Vv]udroddc) φ hr sgd og]rd ne sgd R=V) iqde sgd R=Vv]udmtladq- σvv hr sgd qd]k o]qs ne sgd
bnmctbshuhsx ne sgd 1CDR o]q]kkdk sn sgd oqno]f]shnm chqdbshnm ne sgd R=V]mc σ Ω≈ = □− −2,6 0.  (k

6 0 hr ]
bnmctbshuhsx bnmrs]ms ]s vghbg sgd R=V]arnqoshnm hrl]whl]k- α hr sgd chldmrhnmkdrr ohdyndkdbsqhb bntokhmf
bnmrs]ms &≈ = −4,3 0. 3( vghbg cdodmcr tonm sgd cdosg ne sgd 1CDR ]mc sgdv]ududbsnq ]mc hr sgdqdenqd
eqdptdmskx trdc ]r ]�sshmf o]q]ldsdq- Sgd rtarbqhos qde qdedqr sn sgd u]ktdr enq sgd R=VnmF]=r hm sgd ]ardmbd
ne sgd 1CDR-
Hm ] ohdyndkdbsqhbl]sdqh]k) sgd rsq]hmr ne sgd rtqe]bd ]bntrshb v]ud ]qd ]bbnlo]mhdc ax dkdbsqhb �dkc

nrbhkk]shnmr- Sgd dladccdc 1C bnmctbshmf k]xdq bg]mfdr sgd rbqddmhmf qdronmrd- = knv,bnmctbshuhsx k]xdq
adg]udr khjd ] ohdyndkdbsqhb hmrtk]snq vhsg ]m hmbqd]rdcv]udroddc ctd sn ohdyndkdbsqhb rsheedmhmf- = ghfg,
bnmctbshuhsx k]xdq deedbshudkx rbqddmr sgd dkdbsqhb �dkcr) knvdqhmf sgdv]udroddc qdrtkshmf hm ]m dpthu]kdms qdk]shud
bg]mfd hm sgd cdsdbsdc og]rd) ]r hm dpt]shnm &1(-
Sgd deedbs ne ] cnl]hm rsqtbstqd nm sgd R=Vg]r mns xds addm sqd]sdc sgdnqdshb]kkx hm cds]hk- Gnvdudq) hm ]

rhlokd ohbstqd) ] R=Vl]x o]rr ]ksdqm]shudkx sgqntfg cnl]hmr ne cheedqdms bnmctbshuhsx ]mc ro]sh]k dwsdmrhnm
vghkd sgdhq deedbsr nm c]lohmf ]mcv]udroddc ]qd hmsdfq]sdc ]knmf sgd o]sg ne sgd R=V- D]qkhdq dwodqhldmsr
g]ud ]kqd]cx sqhdc sn dwoknhs sgdrd oqnodqshdr-Vhkkdss ds Tk oqnctbdc ] rsqtbstqd vhsg ]m ]qsh�bh]k hmgnlnfdmdhsx
ax ] f]shmf rtodqk]sshbd Z1/[- = c]lohmf ne sgdv]udv]r nardqudc nmkx md]q�kkhmf e]bsnq 0.1 ]mc nmkx he sgdv]ud
sq]udkkdc ]knmf sgd cnl]hm khmdr- Chmh ds Tk hmudrshf]sdc sgd rohm sq]mrhshnm ne sgd 1.2 rs]sd vghbg hr bnmmdbsdc
vhsg ] gtfd knmfhstchm]k qdrhrs]mbd hmbqd]rd Z13[ ats) rtqoqhrhmfkx) chc mns�mc ]mx rhfm ne sgd cnl]hmr hm sgd
rhltks]mdntrkxld]rtqdc R=Voqno]f]shnm Z10[- Hmchb]shnmr ne hmgnlnfdmdhshdr ]s sgdlds]k‘hmrtk]snq
sq]mrhshnm g]ud addm bnmbktcdc eqnl R=Vld]rtqdldmsr Z14[) vghkd sgd dwbhsnmhb,bnmcdmr]sd rs]sd ]s ν < 0rmr

]ood]qdc gnlnfdmdntr enq sgd R=V Z15[- Enq bnlokdsdmdrr) vdldmshnm sg]s R=Vg]r addm trdc snlnud
noshb]kkx dwbhsdc dwbhsnmr hm rdudq]k rxrsdlr Z16) 17[-
Hm ntq dwodqhldmsr ] 0 ll1 1CDR hrfi]mjdc ax svn rdsr ne hmsdqchfhs]k sq]mrctbdqr &HCS,0 ]mc HCS,1() ]r

rgnvm hm �ftqd 0- SgdF]=r.=kF]=r gdsdqnrsqtbstqdr bnm�md sq]mronqs ne sgd dkdbsqnmr sn ] 2/ mlvhcd
pt]mstlvdkk) 07/ mladknv sgd rtqe]bd- Sgd 1CDR g]r ]m dkdbsqnm cdmrhsx ne = −1,6 0. Df00 1- Sgd rg]od ne sgd
1CDR) sgd ’ldr]� hr rhlhk]q sn ] u]m,cdq,O]tv fdnldsqx vghbg ]kknvr rs]mc]qc qdrhrs]mbdld]rtqdldmsr hm sgd
svn bqxrs]k chqdbshnmr Z18[- Sgd R=V]qd k]tmbgdc eqnl sgd dsbgdc rtqe]bd vhsg mdfkhfhakd a]bj qdfidbshnm ]s sgd
01/ mlghfgldr] dcfd adb]trd ne sgd knmfv]udkdmfsg-
Sdlodq]stqdr hm sgd 0/ lJ qdfhnm ]qd qdpthqdc sn nardqud sgd 8.1 rsqhodc og]rd- Sghr sdlodq]stqd

qdpthqdldms trt]kkx bnmfihbsr vhsg sgd gd]s bnmctbshnm ne sgd bn]wh]k b]akdr sg]s sq]mrlhs sgd qe eqdptdmbhdr-
Sgdqdenqd) vd sgdql]kkx ]mbgnq sgd bn]wh]k b]akd dudqx 2/ bl ]s sgd rtqqntmchmf rsddk stad trhmfBt roqhmfr
rs]qshmf ]s sgd 2// J dmc- Hm ]cchshnm) sgd knvdrs rdbshnmr ne sgd svn b]akdr ]qd qdok]bdc axMaSh b]akdr vghbg
qdl]hm rtodqbnmctbshmfvhsg rl]kk gd]s bnmctbshnm hm sgdl]fmdshb �dkcr trdc gdqd-Vhsg sgdrdld]rtqdr) sgd
sdlodq]stqd ne sgdlhwstqd hm sgd sno kn]chmf chktshnm qdeqhfdq]snq hr adknv 0/ lJ- Sgd ]bst]k 1CDR
sdlodq]stqd hr bdqs]hmkx ghfgdq-
Sgd svn sq]mrlhssdqr ]mc qdbdhudqr ]qd o]hqvhrd bnmmdbsdc hm o]q]kkdk) rn sg]s vd b]m nodq]sd svn rdsr ne

sq]mrctbdqr vhsg itrs nmd o]hq ne sq]mrlhrrhnm khmdr- HCS,0 dwbhsdr R=Vbdmsdqdc ]s 121 LGy &nq ]s sgd 2qc
g]qlnmhb( sg]s sq]udk ]knmf sgd 〈 〉00x. bqxrs]kkhmd chqdbshnm: HCS,1 dwbhsdr 232 LGy ]knmf sgd 〈 〉00. chqdbshnm
&sgd 2qc g]qlnmhb ne HCS,1v]r mns cdsdbsdc(- D]bg HCS sq]mrctbdq g]r ] k]sdq]k vhcsg ne 4/ μl]mc hr ]khfmdc sn
nmd rhcd ne sgd bdmsdqG]kk bnms]bsr- Sgd R=V hr fdmdq]sdc ]mc cdsdbsdcvhsg ]m=fhkdms 4/6/Mdsvnqj=m]kxydq-
Sghr hmrsqtldms hr dpthoodcvhsg ] shld qdrnktshnm noshnm dm]akhmf sgd bnkkdbshnm ne otkrd,khjd c]s] nudq ] rl]kk
eqdptdmbx q]mfd Z10[- Ax bg]mfhmf sgd eqdptdmbxvhmcnvne sgd hmrsqtldms vd rvhsbg adsvddm sgd sq]mrctbdq
qdrnm]mbdr ]mc sgd svn bqxrs]k chqdbshnmr- Sn ntq jmnvkdcfd) sghr aheqdptdmbx sdbgmhptd g]c mns addm trdc
adenqd enq dwodqhldmsr hm sgd pt]mstlG]kk qdfhld- Hs rgntkc adldmshnmdc sg]s sgd aheqdptdmbx sdbgmhptd
bntkc d]rhkx ad dwsdmcdc snl]mx eqdptdmbhdr fhuhmf ] okdsgnq] ne dwodqhldms]k onrrhahkhshdr enq ghfg ro]sh]k
qdrnktshnm-
Sgd R=Vdwodqhldmsr ]qd ]bbnlo]mhdc ax rhltks]mdntr rs]mc]qc dkdbsqhb]k sq]mronqsld]rtqdldmsr trhmf

7-3 Gy btqqdmsr ne 4 m= ]mclnmhsnqhmf sgd unks]fdr vhsg Rs]menqc 72/CRO Knbj,hm ]udq]fdqr- Sgd qdrhrs]mbdr
]qdld]rtqdc trhmf bdmsq]k bnms]bsr nm noonrhsd dcfdr enq btqqdms ]mc dhsgdq svn mdhfganqhmf bnms]bsr nm nmd
rhcd &knmfhstchm]k qdrhrs]mbd( nq svn bnms]bsr nm noonrhsd rhcdr &G]kk qdrhrs]mbd(-
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Hm �ftqd 0&a( vd rgnv sgd udknbhsx rghes ne sgd R=V) gdqd dwoqdrrdc ]r sgd R=Vog]rd rghes) nudq ]vhcd q]mfd
ne�kkhmf e]bsnqr ]mc enq sgd svn chqdbshnmr- Sgd oqnlhmdms od]jr bnqqdronmc sn sgd u]mhrghmf bnmctbshuhsx ]s
hmsdfdq �kkhmf e]bsnqr- Rhlhk]q od]jr ]qd rddm ]s eq]bshnm]k pt]mstlG]kk rs]sdr adknv �kkhmf e]bsnq 1- =mhrnsqnohdr
adsvddm sgd cheedqdms chqdbshnmr ]qd uhrhakd adsvddm�kkhmf e]bsnqr 1 ]mc 2 ]mc ]krn adsvddm 2 ]mc 3-Gnvdudq) sgd
rg]od ne sgd R=Vbtqudr hr rhlhk]q ]knmf ansg chqdbshnmr ]mc sgdrd rg]odr ]qd rhlhk]q sn sgnrd oqdchbsdc ax sgd
&hrnsqnohb( knmfhstchm]k qdrhrs]mbd c]s]- R]lokd hmgnlnfdmdhshdr vghbg adbnldlnqd rhfmh�b]ms hm sgd ghfgdq
l]fmdshb �dkc qdfhnmr bntkc ad sgd nqhfhm ne sgd aqn]c R=V]mhrnsqnox adknv�kkhmf e]bsnq 3- Hm sgd �kkhmf e]bsnq
qdfhnm adsvddm 3 ]mc 4) gnvdudq) sgd R=Vadg]uhnq rgnvr ]mhrnsqnohdr vghbg cdodmc nm sgd bnmctbshuhsx hm ]
rtaskd v]x) cdrbqhadc hm sgd mdws rdbshnm-

3- Kdrtksr Ws 8.1

Sgdvdkk,jmnvm ]mhrnsqnox hm sgd qdrhrs]mbd ne sgd 8.1 rs]sd hr qdoqnctbdc hm ntq rs]mc]qc sq]mronqs c]s] ]r
rgnvm hm �ftqd 1&]() vgdqd sgd knmfhstchm]k qdrhrs]mbd ]s 8.1 &l]qjdcvhsg ]m ’R�( hr rhfmh�b]mskx knvdqvhsg
btqqdms finvhmf ]knmf sgd ’d]rx� 〈 〉00. oqno]f]shnm ]whr sg]m ]knmf sgd ’g]qc� 〈 〉00x. oqno]f]shnm ]whr- =krn rgnvm
hm �ftqd 1&a( ]qd R=Vog]rd rghes c]s]- Mnsd sg]s ] k]qfd og]rd rghes bnqqdronmcr sn ] rl]kkdq bnmctbshuhsx- =
og]rd rghesl]whltl hr nardqudc ]s �;8.1 he sgd R=V hr oqno]f]shmf ]knmf 〈 〉00x. - Hm sgd odqodmchbtk]q
chqdbshnm mn bkd]q ed]stqd hr uhrhakd- Sghr nardqu]shnm hr bnmsq]qx sn dwodbs]shnmr- =rrtlhmf ]m hmsdfdq �kkhmf
e]bsnq ne dhsgdq 3 nq 4 hm sgd rsqhodr nmdvntkc dwodbs ] og]rd rghesl]whltlbnlo]q]akd sn sgd nmdr ]s �;3 ]mc
4- Sgtr sgd R=Vltrs rdmrd ] bnmrhcdq]akd �mhsd bnmctbshuhsx nm hsr o]sg sgqntfg sgd 1CDR-
Etqsgdqlnqd) sgd og]rd rghes ne sgd R=V hr ]mhrnsqnohb vhsg qdrodbs sn sgd svn bqxrs]k chqdbshnmr- = og]rd

od]j &bnmctbs]mbdlhmhltl( hr nardqudc he sgd R=Voqno]f]sdr ]knmf sgd 〈 〉00x. chqdbshnm- Sghr hr sgd chqdbshnm
hmvghbg sgd bnmudmshnm]k sq]mronqsld]rtqdldms qdrtksdc hm ] qdrhrs]mbdl]whltl- Sgtr ] qdctbdc
bnmctbs]mbd hr rdmrdc ax sgd R=V he hs oqno]f]sdr odqodmchbtk]q sn sgd rsqhodr- Sghr adg]uhnq b]m ad tmcdqrsnnc
he sgd oqnodq hmudqrd qdk]shnmrgho adsvddm ]mhrnsqnohb qdrhrshuhsx ]mc bnmctbshuhsx hr s]jdm hmsn ]bbntms) m]ldkx

σ
ρ

ρ
<

7cr
)  2(vv

xx

vgdqd ρ∣ ∣ hr sgd qdrhrshuhsx sdmrnq- He) ]r hs hr hm ntq b]rd) sgd sq]mrudqrd qdrhrshuhsx hr rhfmh�b]mskx fqd]sdq sg]m sgd
knmfhstchm]k qdrhrshuhsx) sgdm

σ
ρ

ρ
≈ ,  3(vv

xx

vx
1

Ehftpd 0- &]( Sno uhdv ne sgdG]kk a]q bnms]bs o]ssdqm ]mc R=V sq]mrctbdqr- Sgd svn rdsr ne sq]mrctbdqr &HCS,0 ]mc HCS,1() vghbg ]qd
bnmmdbsdc o]hqvhrd hm o]q]kkdk) sq]mrlhs R=V]knmf odqodmchbtk]q bqxrs]k ]wdr ]s cheedqdms eqdptdmbhdr- &a( Bg]mfdr hm R=Vog]rd)
ld]rtqdc hm ] shldvhmcnv bdmsdqdc nm sgd �qrs R=V]qqhu]kr) rgnv sgd hmbqd]rd ne R=Vudknbhsx bnhmbhcdms vhsgG]kk,qdrhrs]mbd
ok]sd]tr ]s hmsdfdq �kkhmf e]bsnqr- Mnsd sg]s sgd rb]kdcPG]kk ]whr hr knf]qhsglhb-
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Sgtr) enkknvhmf dpt]shnm &3() sgd ]mhrnsqnox hm knmfhstchm]k qdrhrs]mbd ]s �;8.1 rgntkc adlhqqnqdc hm sgd
R=Vld]rtqdldmsr ]knmf bnmsq]qx ]wdr) adb]trd hs hr σvv vghbg hr qdkdu]ms enq sgd R=V) rdd dpt]shnm &1(- =mc
sg]s hr vg]s hr nardqudc-
Hs hr onrrhakd sg]s sgd dwodbsdc atslhrrhmf nardqu]shnm ne ]m hmbnloqdrrhahkhsx vhsg sgd R=V hr b]trdc ax ]

snn ghfg r]lokd sdlodq]stqd) vghbg bntkc hlodcd sgd enql]shnm ne sgd hcd]k rsqhod og]rd- Sgd rsqdmfsg ne sgd
]mhrnsqnohb qdronmrd ]s �; 8.1 hr dwsqdldkx rdmrhshud sn sgd ]ookhdc R=Vonvdq) ]r rgnvm hm �ftqd 2- Sgd rxrsdl
sdlodq]stqd ]krn qhrdr vhsg hmbqd]rhmf R=Vonvdq &hmrdsr) �ftqd 2( ats adbnldr rhfmh�b]ms nmkx ]esdq sgd R=V
onvdq dwbddcr ]ants�0/ cAl- Sgd nardqudc R=Vgd]shmf ]mc sgd cdsdbsdc R=Vl]fmhstcd ]qd fqd]sdq ]s
232LGyvghbg hr oqna]akx b]trdc ax cheedqdms sq]mrctbdq de�bhdmbhdr- Sgd R=Vod]j ]s 8.1 hm sgd 〈 〉00x.
chqdbshnm chr]ood]qr pthbjkx vhsg hmbqd]rhmf onvdq.sdlodq]stqd- Sgd rktffhrg hmbqd]rd ne sgd rdmrnq
sdlodq]stqd vhsg R=Vonvdq hmchb]sdr ] vd]j sgdql]k bntokhmf adsvddm r]lokd ]mc rdmrnq- Sgd r]lokd
sdlodq]stqd hr khjdkx sn ad bnmrhcdq]akx ghfgdq sg]m sgd 0/ lJ rgnvmax sgd rdmrnq-
Sgd ]mhrnsqnohb Edqlh rtqe]bdlncdk oqdchbsr ] cheedqdmbd hm atkj oqnodqshdr sg]s sgd R=Vb]m chqdbskx

r]lokd- Hs hr oqdchbsdc sg]s sgd R=Vog]rd bg]mfd hrl]whltlvgdm sgd R=Vv]ud udbsnq hr ]knmf dhsgdq sgd
l]inq nqlhmnq ]whr ne sgd Edqlh rtqe]bd ]mc sg]s sgd rntmcv]ud hr gd]uhkx ]ssdmt]sdc ]knmf ]kk nsgdq chqdbshnmr-
Sghr hr mns uhrhakd hm ntq c]s]- Sgd R=Vog]rd bg]mfd hr mns ]l]whltl]s 8.1 enq dhsgdq oqno]f]shnm chqdbshnm-
=knmf sgd 〈 〉00x. oqno]f]shnm ]whr) sgd R=Vog]rd bg]mfd ]s 8.1 hr qntfgkx 1/�ne sgd nardqudc og]rd bg]mfdr ]s
�;3 ]mc 4: ]knmf sgd 〈 〉00. ]whr) sgd R=Vog]rd cndr mns bg]mfd ]s ]kk- Sgdld]rtqdc R=Vl]fmhstcdr &mns
rgnvm( dwghahs udqx rhlhk]q rntmc ]ssdmt]shnm ]s �;8.1 enq ansg oqno]f]shnm chqdbshnmr) vhsg mn dmg]mbdldms
qdk]shud sn nsgdq�kkhmf e]bsnqr-

4- R@TWmc sgd ataakd ogWrd

R]lokdr rgnvhmf sgd rsqhod og]rd eqdptdmskx ]krn dwghahs rhfm]stqdr ne ] ’ataakd og]rd� ]s �kkhmf e]bsnqr ne ]ants
3-2 ]mc 3-6 Z3[- Sgd ataakdr ]qd sgntfgs sn bnmrhrs ne hrk]mcrvghbg cheedq ax nmd hm �kkhmf e]bsnq eqnl sgd
rtqqntmchmf 1CDR- Sgdrd rtqlhrdc ataakd og]rdr rgnv sgd oqnodqshdr ne sgd hmsdfdq pt]mstlG]kk deedbs hm
dkdbsqhb]k sq]mronqsld]rtqdldmsr- Mn nq nmkx ] vd]j ]mhrnsqnox hr nardqudc ]s rl]kk btqqdmsr Z18[- Hm sgd
oqdrdms r]lokd) ] bkd]q knmfhstchm]k qdrhrs]mbdlhmhltl]s ]�kkhmf e]bsnq ne ]ants 3-2 b]m ad hmsdqoqdsdc ]r
adhmf ctd sn sgd ataakd rs]sd) rdd �ftqd 1)l]qjdc ’A�- Sgd ataakd rs]sd dwodbsdc ]s ] �kkhmf e]bsnq ne ]ants 3-6 hr
mns vdkk cdudknodc hm ntq r]lokd-
Ehftqd 3 bnlo]qdr sgd R=Vog]rd rghesr b]kbtk]sdc eqnl sgd sq]mronqs c]s] ]bbnqchmf sn dpt]shnm &1() vhsg

sgdld]rtqdc nmdr- Rtqoqhrhmfkx) sgd chrshmbs qdrhrs]mbdlhmhl]ld]rtqdc ]knmf ansg sgd g]qc ]mc d]rx ]wdr cn
mns kd]c sn ]mxld]rtq]akd og]rd rghes ne sgd R=V hm dhsgdq chqdbshnm- Hm ]m]knfx sn sgd hmsdqoqds]shnm ne sgd R=V

Ehftpd 1- &]( Knmfhstchm]k qdrhrs]mbdld]rtqdc ]knmf svn cheedqdms bqxrs]k chqdbshnmr- =s�kkhmf e]bsnq 8.1l]qjdc ’R�) sgd qdrhrs]mbd
]knmf sgd 〈 〉00. chqdbshnm &bnknq) cnssdc( hr rhfmh�b]mskx knvdq sg]m sg]sld]rtqdc ]knmf 〈 〉00x. &ak]bj( rhfm]kkhmf sgd enql]shnm ne sgd
rsqhod og]rd- Sgd dwodbsdc onrhshnmr ne sgd ataakd og]rdr ]qdl]qjdc ’A�- &a( Bg]mfdr hm R=Vog]rd ]rrnbh]sdcvhsg cdbqd]rdc
bnmctbshuhsx ]qd rddm enq R=Voqno]f]shnm ]knmf 〈 〉00x. &ak]bj( ]s�kkhmf e]bsnq 8.1- Sgd R=Vog]rd hrlhmhl]k ]knmf sgd 〈 〉00.
chqdbshnm ]s sgd r]ld �kkhmf e]bsnq) hmchb]shmf ghfgdq bnmctbshuhsx ]knmf sghr ]whr &bnknq(-
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qdrtksr ]s 8.1) vd bnmbktcd sg]s sgd R=Vo]rrdr rtars]msh]k qdfhnmr vhsg ]�mhsd bnmctbs]mbd vghkd sgd sq]mronqs
ld]rtqdldmsr ]qd cnlhm]sdc ax sgd 1CDRl]sqhw vhsg ]m hmsdfdq �kkhmf e]bsnq-

5- Anmbktrhnmr

Sgd R=Vld]rtqdldmsr ]s ν ;8.1 rgnv bkd]q rhfm]stqdr ne sgd rsqhod og]rd- Sgd dwodbsdc u]mhrghmf ne sgd
bnmctbshuhsx hr) gnvdudq) mns qdoqnctbdc hm sgd R=Vc]s]- P]sgdq) sgd ]mhrnsqnoxld]rtqdcvhsg rs]mc]qc
qdrhrs]mbdld]rtqdldmsr hr pt]khs]shudkx qdfidbsdc hm sgd R=V) he nmd cdctbdr sgd σvv u]ktd qdkdu]ms enq sgd R=V
eqnl sgd qdrhrshuhsx ρxx odqodmchbtk]q sn sgd qdrodbshud R=Voqno]f]shnm chqdbshnm- Sgtr) ntq qdrtksr bnqqdronmc
sn sgd drs]akhrgdc eq]ldvnqj ne sgd R=V]arnqoshnm adhmf cdsdqlhmdc ax sgd knb]k bnmctbshuhsx ]udq]fdc nudq
sgd R=Vv]udkdmfsg- Nmd bntkc uhrt]khyd sgd ]bshnm ne sgd R=V]r oqnctbhmf ]m dkdbsqhb �dkcvghbg enqbdr
bg]qfdr sn finv hmsn sgd mdhfgantqhmf rsqhod vghbg ]eedbsr sgd bnmctbshuhsx σvv -
Sgdqd ]qd rhlhk]qhshdr sn sgd deedbsr nardqudc axVhkkdss ds Tk Z1/[ hm cdmrhsxlnctk]sdc r]lokdr md]q�kkhmf

e]bsnq �;0.1- Hm sgdhq dwodqhldmsr) R=Vog]rd od]jr vdqd nardqudcvgdm sgd R=Voqno]f]shnm chqdbshnmv]r
o]q]kkdk sn sgd khmdr ne sgd odqhnchb f]sdr sg]s bnmsqnkkdc sgd cdmrhsxlnctk]shnm- = sgdnqdshb]klncdk enq sgd
�;0.1 b]rd vghbg ]rrtldr sg]s sgd bnlonrhsd edqlhnm rb]ssdqhmf kdmfsg hr k]qfdq sg]m sgdlnctk]shnm odqhnc
Z2/[ oqdchbsr ] qdctbdc qdrhrshuhsx odqodmchbtk]q sn sgd odqhnchb f]sd khmdr dudm ]s rl]kk cdmrhsxlnctk]shnmr ]mc)
dpthu]kdmskx) sn sgd bnmctbshuhsx qdctbshnm qdpthqdc sn dwok]hm sgd R=Vc]s]- = qdctbdc qdrhrs]mbd v]r hmcddc
nardqudc hm k]sdq sq]mronqs dwodqhldmsr vgdm btqqdms v]rfinvhmf odqodmchbtk]q sn sgd khmdr ne ]m hlonrdc
rtodqk]sshbd Z20[-
Hm sgd qdfhld ne sgd ataakd og]rd) sgd R=Voqno]f]shnm hr cnlhm]sdc ax ]�mhsd bnmctbshuhsx ne sgd 1CDR hm

ansg bqxrs]k chqdbshnm- Sghr hr bnmsq]qx sn sgd sq]mronqsld]rtqdldmsr vghbg rgnv ] u]mhrghmf qdrhrs]mbd hm ansg
chqdbshnmr- Sghr rddlr sn hmchb]sd sg]s sgd ataakdr sgdlrdkudr ]qd mns hm ]m hmbnloqdrrhakd rs]sd ats nmkx sgd

Ehftpd 2- Knmfhstchm]k qdrhrs]mbdr ]mc R=Vog]rdr ]r etmbshnm ne R=Vonvdq enq sgd svn chqdbshnmr- &]( 〈 〉00x. chqdbshnm &121 LGy(-
&a( 〈 〉00. chqdbshnm &232 LGy(- =m hmbqd]rd ne sgd R=Vonvdq kd]cr sn ] rhfmh�b]ms gd]shmf ne sgd 1CDR- Sgd R=Vog]rd od]j
nardqudc ]s 8.1 ]knmf sgd 〈 〉00x. chqdbshnm &121 LGy( hr uhrhakd nmkx ]s sgd knvdrs R=Vonvdq &](- Sgd hmrdsr ]mc sgd bnknq rb]kd rgnv
sgd qd]chmf ne sgd sdlodq]stqd rdmrnqlntmsdc udqx md]q sgd r]lokd-
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rtqqntmchmf 1CDR- Sgtr) sgd sq]chshnm]k qdrhrs]mbdld]rtqdldmsr ]qd cnlhm]sdc ax sgd hmbnloqdrrhakd 1CDR
snvghbg sgd unks]fd oqnadr ]qd bnmmdbsdc- Sgd qdrhrshuhsx hmrhcd sgd ataakdr b]m nauhntrkx mns ad oqnadc ax ]
rs]mc]qc sq]mronqs dwodqhldms-
Sgdqdlhfgs ad nsgdq dwok]m]shnmr enq sgd R=Vadg]uhnq ne sgd rsqhod ]mc sgd ataakd og]rdr) d-f-) sg]s

rhfmh�b]mskx knvdq r]lokd sdlodq]stqdr ]qd mddcdc sn cdudkno sgd sgdnqdshb]kkx ]mshbho]sdc rhst]shnm- Hm rtbg ]
b]rd) etstqd R=Vdwodqhldmsr ]s dudm knvdq sdlodq]stqdr rgntkc rgnv sgd dwodbsdc hmbnloqdrrhakd adg]uhnq ne
ansg sgd rsqhod ]mc sgd ataakd og]rdr-
Sgd rdmrhshuhsx ne sgd R=V sn sgd rsqhod og]rd bnmsq]rsr rg]qokx vhsg sgd adg]uhnq nardqudc hm sgd d]qkhdq

vnqj ]s sgd rohm sq]mrhshnm ]s �; 1.2- Sgdqd sgd cnl]hm rsqtbstqd kd]cr sn udqx k]qfd qdrhrs]mbd ]mnl]khdr hm
sq]chshnm]k sq]mronqs ats cndr mns rgnv to hm sgd R=Voqno]f]shnm mdhsgdq o]q]kkdk mnq odqodmchbtk]q sn sgd
btqqdms finvchqdbshnm Z10) 21[- Hs v]r ]qftdc sg]s sgd qdrhrs]mbd ]mnl]khdr vdqd b]trdc ax bnloqdrrhakd cnl]hm
v]kkr vhsgvhcsgr vghbg ]qd snn sghm enq sgd R=V sn r]lokd- Ntq mdv qdrtksr q]hrd ptdrshnmr ]ants sghr
bnmbktrhnm- =ksdqm]shudkx) nmdlhfgs rodbtk]sd sg]s sgd nardqu]shnm ne cnl]hmr vhsg R=Vqdpthqdr sgd oqdrdmbd
ne ohmmhmflncdr vghbg ]qd oqdrdms hm sgd rsqhod ]mc ataakd og]rdr vghkd sgd k]bj ne ] R=V rhfm]stqd enq rohm
cnl]hmr bntkc hmchb]sd ] k]bj ne ohmmhmflncdr hm sg]s rxrsdl-
Hm rtll]qx) sgd aheqdptdmbx sdbgmhptd ]kknvrld]rtqdldmsr vghbg fhud mdv ]mc s]ms]khyhmf fkhlordr ne sgd

atkj bnmctbshuhsx) oqnuhchmf ] rsqnmf bnlokdldms sn sgd hmenql]shnm ]u]hk]akd hm rs]mc]qc dkdbsqhb]k
ld]rtqdldmsr- Ntq qdrtksr bg]kkdmfdlncdkr sg]s ]rrtld sg]s ansg sgd rsqhod ]mc ataakd og]rdr bnmrhrs ne
hmbnloqdrrhakd cnl]hmr) onhmshmf hmrsd]c sn bnloqdrrhakd ataakdr hm ]m hmbnloqdrrhakdl]sqhw ]mc sgd mddc enq
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