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Ỹ

#,-. $

0!"-!?!+-!&% ) H -)0%)0 &+-);4)+%)%.%% 17B&2C5=? ?&2;D<5=<53$)" $!*!++'("7 =)

∇!

X̃
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S!':(9+9H+9*$ /)*+%F 2=T30- H$'. D 9$"<,*$K+ !)#$*+))*59H+9*$ +

T /D0/ξ, η0 1 T/ ξ,  η0 P S/ ξ,Vη0− S/ η,Vξ0/ 6=T0



 !  ! "#$#%#&! '()*+#+#, -./(0*/

1

*2(0

"#"$%"&' "()# ξ, η ∈ X*TM+ ,-. VD " HD/(-0 1."2)#2 3-425$,"#5. #-$,-6-0,-.7

8 D 

,-. " HD/(-0 2"42)0,) ∇ 

*#,".9 *:7;<++ (/$)3"45,"&. 9-453,"#,".)$

$=>#=)&%.,-?2-&0)4" "

P*X̃, Ỹ + @A D
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: ; V9Y  , X!

:7

 !."#
8
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8  T6X̂, Ŷ 7 ; 69X, Y :

! − 9X , Y !

: ; 9Y  , X!

:7

 !.$%#
8
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"c#*$Ỹ : 0ϕ∗ × ϕ∗10Dc0Ỹ ◦ c110P1
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Ỹ 1 ◦ 0ϕ∗ ◦ c110P1 : D
"

p−−qϕ∗◦c#*$
ϕ
!
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X#"ϕ Ŷ − VH"ϕ
 

X#

", "ϕ
 

Y #

!

I *

* P"ϕ̂
 

X, ϕ̂
 

Y # * P"ϕ
 

X̂, ϕ
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TM$ -&' Ỹ ∈ P&@"

◦

τ
∗
τ$ &'&%-&1

D
"hλ# ξ"

?hλ ◦ Ỹ ◦ h−!
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Ỹ F8 ∇

HX̃
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T=X̃, Ỹ > G" D
HX̃
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Ỹ >X̃, Ỹ ∈ ?&@>τ∗τAAB -**+. -C7 :+)2DE*B 9+'( D!

- H49+C 7-.7+C0+  !"#$%&'(%)* +,&'$(%-(%*# D H!+,.,/'(#D- - µH
=! D!δ ! µ ◦H(

%

%

)
47&)C+.# D H! #0 1*%2#-2B 9- F&.>µA ! G:>HAH D ,&3#*,) 1*%2#-2 % H! #0B 9-

µ ! V# I&':E7-7DE* - *6+,&7*&CJ+*&7=

K 9./ H #C497>366=01669G5-1 -3:<3: 568B0-3:< H94I3:8=89452-3:-37 ;16<1736 30014

94A1796 J73<1:< H=C1?@ C3 H C1>1.-96 >L#"# #AH

K D 30014 -97 J730 30014 J73<1:< H=C1?@ C3 49.B:-3457 -97 µH
! $ >L#"#M#N>"AAH

K D ;16<1736 30014 94A1796 J73<1:< H=C1?@ C3 94A1796 49.B:-3457 -97 µH
! $

>L#"#M#N>OAA#

365 %&'(&) D .&'E30-./1 *+,-./0-)1 2&./,0-30-1 - τ∗τ ,/11C-90EC+77 )(-30-P+)# Q

L#O#"# 70&7&3B L#O#O# 0&1 L#O#R 0-330S70-1+* &.&2:0&)(&/7 - *6+,&7*&CJ+*0&TT&) 5+'3-39-74

DE* 6+11C&= #./-94<9:>AB96 :-9<9?50 1:/36 HD #C497>366=01669G5-1@ C1./ D HD=

89K9G5-1E3 9:<AB650! H-3?50B7 290<14>9?A10'16 HD C3<-37-3< 3

HD>X̂A ! X" − 7>µ 

A

−%DX δ, X ∈ X>MA.

'177?9L'B..-97 38E3 >9.! , HD=C9? <34<1?-1 C145?16<-3:57 ;41E90<14 3

8D ! "X#TM$

− 7>µ 

A

−%DX δ

:90-9;9?-97@ -97 G:>HDA ! F&.>µA! HD 30014 -97 J730 30014 7?-34>3?50 7?9>5=

7;43/DA1: - R#U#N>PA 1C&./)7/ 0&.7&3&:P&)B C3 T>X̃, Ỹ A ! P>X̃, Ỹ A − P>Ỹ , X̃A
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2D32HX̃, !Ỹ 3;
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9CC X̃, Ỹ ∈ 7$*2τ∗τ3; "#$) µH
45 D!δ 5 µ ◦H &, ,9&% +- 0$ +#$ H-/%1%.'!(" (5

D; D &, +##(.!+'%/ '( HB &: L$(2µ3 5 <82H36 D &, #'&("2$4 +##(.!+'%/ '( HB &:

µ 5 V; F$ ,#-@4

M 2C0 D01E45F F01-/42-/0 -7F830F =6 H -. .21:7<56 4..:3-420F 2: HB -G 47F :756

-GB H -. C:@:<070:8. 2N;I;!36

M D -. 4..:3-420F 2: HB -G 47F :756 -GB D -. 10<8541 47F µH
5 J 2N;I; O2I336

M D -. .21:7<56 4..:3-420F 2: HB -G 47F :756 -GB D -. .21:7<56 10<8541 47F µH
5 J

2N;I; O2P33;

"4$ G$+ D 0$ 9 ($.QC9( *-/9(&9)+ %$(&/9+&/$ &) τ∗τ ; "#$ ($,QC+, -: "#$-($8

N;P;I 9)% R(-=-,&+&-), N;P;PB N;P;S 891 0$ ,Q889(&T$% 9, :-CC-@,;

&C010 -. 4 87-H80 #C10.@477 3:77032-:7 HD .83C 2C42 2C0 HD;F0I032-:7 :G D

/47-.C0.! J7 =4.-3 /032:1 K05F. HD 432. =6

HD2X̂3 5 X" − !2µ 

3

− DX δ, X ∈ X2M3.

&C0 C:1-L:7245 A1:>032:1 4..:3-420F 2: HD -.

5D 5 IX$TM%

− !2µ 

3

− DX δ6



 !"! #$$%&'()* # +,,-'(&#.% /(%0   

123 !"#HD$ % &'(#µ$! HD 45 672781973 :; 1 57<45=81; 1>>?83426 9?  !@AB:CD
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