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�G=D `]kt� |rY= p=v=m pLt QO =yOwQu=J}B w =ysN Q}Ut QO ?mQt p=v=m QO xm
CtU x@ ?; K]U QO w OQ=O xO=U p=v=m Cr=L =@ Twmat |DyH 'OQ}o|t pmW
u=wD|t |rm Qw]x@ "Ovm|t CmQL |vwQ}@ pL=U CtU x@ hm QO w |vwQO pL=U
xrLQt 4 QO =yOwQu=J}B Q}Ut QO `k=w ?mQt |=yp=v=m QO u=} QH xm CiQo xH}Dv

%CU= h}YwD p@=k

|r=L QO "Ovm|t p=@vO =Q p=v=m |@v=H |=yxQ=w}O '|rY= p=v=m QO u=} QH CyH "1
|x}q 'u}=Q@=v@ "OQ=O p}=tD OwQu=J}B Q}Ut CtUx@ 'CWO?q}U CtUk QO xm
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=@ G}=Dv |xU}=kt "OvOW xU}=kt sy =@ pY=L G}=Dv w xO=iDU= SST k � ! w
Vt uw}r}t 3 OwOL =@ SST k � ! pOt xm O=O u=Wv |y=oW}=tR; |=yxO=O
"Ovm|t pta jiwt OwQu=J}B Q}Ut QO `k=w ?mQt p=v=m QO u=} QH |R=UpOt QO
Gwt pw] Qy QO |@ w=vD CQwYx@ ?mQt p=v=m |=Q@ xOt; CUOx@ |=yu=} QH pOt
OwN x@ sN Q}Ut QO xO=U |=yp=v=m =@ Cw=iDt |rmW w O};|t OwHw x@ OwQu=J}B
CyH CWO?q}U w |rY= p=v=m lQDWt pYi pLt QO |WQ@ |=yVvD "OQ}o|t

"OvyO|t Q}}eD =Q x} wv=F u=} QH |rY= |x@=OQo
h}YwD p@=k xrLQt 4 QO 'OwQu=J}B Q}Ut QO ?mQt p=v=m QO u=} QH CmQL
QO "OQ}o|t pmW |rY= p=v=m pLt QO |ki= |WQ@ |x}q =OD@= xm pmW u}= x@ "CU=
|xrLQt "ODi=|t j=iD= CWO?q}U w |rY= p=v=m u}@ |tHL pO=@D 'swO |xrLQt
xm 'CU= |rY= p=v=m QO u; R=QDsy |x}L=v w CWO?q}U u}@ swDvtwt pO=@D 'Oa@
R= |W=v |x} wv=F u=} QH CyH hqN CyH QO ha=[t VNQJ l} =@ =Q u=} QH
|wk Q=}U@ |x} wv=F u=} QH 'C}=yv QO "Ovm|t OQ=w sN Q}Ut x@ RmQt R= R} Qo |wQ}v
xm 'OwW|t |rY= p=v=m OQ=w O=} R COW =@ sN Qy G=D CUOq=@ CWO?q}U R=
|x@U=Lt =@ ẁtHt QO "OwW|t QDW}@ u; O=a@= w CQOk 'G=D R= uDiQo xrY=i =@
|=yu=} QH |=ypwrU '=yu; ?}mQD w hrDNt `]=kt QO |[Qa w |rw] |=yCaQU
|m}t=v}OwQO}y |=y|oS} w =@ \=@DQ= QO QDxOQDUo C=ar=]t xm 'OvOt; CUOx@ x} wv=F
"CU= Q[=L Q=DWwv u=QoWywSB |Oa@ C=ar=]t ẁ[wt 'x} wv=F u=} QH |=ypwrU

'pwtat CyH hqN VNQJ =@ |}x} wv=F u=} QH 'OwQu=J}B Q}Ut QO ?mQt
uDiQo xrY=i w sN Q}Ut QOCmQL =@ G} QODx@ xm Ov};|t OwHwx@ xO=U |=yp=v=m
hqN CyH QO �|R=QDsy |x}L=v Q} R� hm QO R}v |}x} wv=F u=} QH 'G=D pLt R=
u; CQOk w COW Q@ CUOu}}=B CtUx@ CmQL =@ xm OQ}o|t pmW pw= Cr=L
|x} wv=F u=} QH CQOk R= 'QwmPt |[Qa u=} QH CQOk V}=Ri= =@ "OwW|t xOwRi=
u}= QO "OwW|t Twmat pt=m Qw]x@ u=} QH xm |}=H =D 'OwW|t xDU=m pw=
l}ORv =@ `k=w QO "CU= xOW QDl}ORv |Oa@ Gwt G=D pLt x@ u=} QH 'Cr=L
=Q}t u}W}B Gwt G=D QO xOW p}mWD |x} wv=F u=} QH 'x]kv u}= x@ u=} QH uOW

"OwW|t
QO xOt; CUOx@ |[Qa w |rw] CaQU |=y`} RwD pw@k p@=k j@=]D x@ xHwD =@
'OwQu=J}B Q}Ut QO pY=L |[Qa u=} QH pOt 'Q[=L VywSB |OOa |R=Ux}@W

"CU= xO=iDU= p@=k =yOwQu=J}B Q}Ut QO x} wv=F QDt=Q=B OQw;Q@ |=Q@

|Q}oxH}Dv "8
R= xO=iDU= =@ OwQu=J}B Q}Ut QO ?mQt p=v=m |OOa |xar=]t x@ Q[=L VywSB QO
VywSB QO |OOa pOt |U=U= |=yx]@=Q "CU= xOW xDN=OQB swivB= R=@uDt Q=Ri=sQv
CQwYx@|ROrwv} Q|xOW|Q}o\UwDtCQwYx@ swDvtwt w|oDUw}BCqO=at 'Q[=L

=yCWwv=B
1. realizable k� " model
2. relaxation factor
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