Slputim $o0 Migl Lerm

10)  yquys afdk Mey-Mey Gh 7
2 Gm*  w- (Geagy - Eeyy) M ( 4@‘ N
X

et the divectiom of 3 olmg The X-anis

7 n ir 7
n\u-i/z = Ny + %%?a_f‘:‘, = = flk+5_&. Uy 2
= 3
nk'q/z, = Ng ‘%% U’h._%_
2 3
8k+1/1 = ek-% = ‘h?.
g ()T NE -3 16
2 X4 = gy =6 = Jhmr ~pqwsotig
w_uh.i 4-‘\,2 u}(i
0
=Nlo)5°19 - Usl eso _ N [de =90
M w-vpgusetiy 3 - wso 1Y
b) *x:t.‘iq_ = P(';'(') F indx)
¢ J(S-wse)
= do ~asQ) =) T - Ws©
Im X, w) = NO) J.F"n €

fi

N(0) [17% - S ‘%9_,9::“;"9] (_Lfo:gwl

N(o) -§- /(S‘iote)|9=m-!s = [%)] _S (for 0<S§<1)

Vi-§?
there are two
solutions at
Jm yo(.a.w) = o theta:\pm ( f/ﬂ‘ .9 > l)
arccos s



wucj
Text Box

wucj
Text Box
there are two solutions at theta=\pm arccos s


lw\X Li w) @

2D »
lmeLQ.w) N l Y
‘ |
\
)\ S > ¢

$=|

) divergana,
1m Xzoca w) has a olwera.uce, at S=|, where ot 31)'-b~are s Mo '

This divergne Ocomrs at S, ie orwd Q= 0 in the integrand .
aD
This is beCwse the &tﬁ:u%k maasures in the mﬁuaxond between

at 2D
SM ard 30 fSM&g The Pl\nse space we«é)vt arowsl ©=0

1S :e'bhﬂl\u‘l.

Q) inthe Limit S$>1, we calolate the Yeal part

Z0 =N 13'9 "059[9 - NOTK (C\JSO)(I_'. Q!;o_'_ )
&X‘%“’) = 003-7'—\ W |
- No
ast
anel No _ lasmam freguany 3t 2D
8(3_.w)= | = T—a-s-z o S P “

| = “/K;zN',' 0;3'1 S W= ne‘tNo UF‘J{
W

a0 N, =

"2 = (MR i
+€n F )

i,
$ w= ( 7”\3" )‘/zJ— 47‘*\1 e’ukF) lJ’?—/‘;F




3 2 [
W= Q(B:)’z(lt_.!. "-J‘; where Qo 15 Bohw- raslius.
F & E

ao m 3

> CV oL Tq
The Cut-off &Pwlsmw&weumvf

Comtinwm . £ L P«L\WW

PL{ASWW\ 3"”3’/ iwo the

2D plnswm e 1\\\
freq. ’




€): New we hane two p\nm. we nsider the in -ph;e/ owt v;f’
phase plasmen modes. Lot’s introduce the Fowrie, Compomants -f,vb"bw.

'{lz=0.wﬂ/4
2
V(g. kg =v) = Sofv & e,"f‘" » & ew“; - anet (145“)
‘ P |+ 2dl -1
R D -9d
VY, ke=7)= (a2 elettr, et {7+ in _ ane (1-62 )
d S r [F+$&'|e e 9*

we hawve Tap disconnecteel Formi swfaces  thus
¥oswy = XL ="LNo)

€Q@olwy = |- ame? sqd) |
105w) = | T(;-}e )EN(D) -é-; ~ |- q o1

> w‘“‘"l’““‘e X VJa wzn-plamm; uwz,:laum-

L
8 Ww) =1 anet (| g, fa';NM‘SLz x |- Me‘ou\lco)s)
wlﬂ\t-p\nse = Jne'dNw) VF?.'

(this 5 el o excitom mode - phonun)




20) JEW= T ey = V[ (P20 g NP Ay

(an)3
>,
> A 1 2
P o gnipd, = | P v dp = V(IR
@%)3 % Pt . Lam) F P Gr)? 2 2
Pid‘P JNLp, ) ) = th = é\n( )
G yone M )} ty‘Pl‘- p
2 g
. Vi S S L[S ) A WY W
S S%ﬁ’%‘ Q_P 8!'\(.{).\/)1,) = -ZTF [Jn(\ﬂp)J /fi_w‘:—ﬁ = X 5 = 4‘){[‘“0)( \5}]
: lam)® Vg

w il ‘ LN S5 |* (SNl
ﬂ\;—f = N jdﬁ(&ﬂ#%)}-y@ﬂb(%)] = an Nw ?M{l | F19Nem }

% T f 0N My = %fem,,fwz,,- gy
P P ou"

) SEV- ‘
TNy M) -

e
aV
%t S 4T ¥
= -3—/- N(O)IAJIPSONIP'{( Ev\ F(. ;I.}T y.(,m(‘ﬂ",) y‘eh(\n“,’)]
5
[ g: YLM. (J}?) 371{,,"‘][5”) \/{m,(\/lp') 3’14,»‘.] + (§>a) }

= h
Whove  Fop = F'+F* oo , SNs, a J”H’-J\ v

=-LVN'&)[Z FE AT anrognt) + oo
3 <m 24+




©
Q) adel GgEther S

2
" Fe ) (a0, 1+ (1+ _FC )y 18Ngl
JE/V = ATN(W) %}m{(t + 5217) [Ngw |+ C — ) §

o L L ‘ be
Thas each Channed Fs(a lus:&a/b»l.dg vceurs, which can |
" stabilizesl by higher

In Fg. - .Fe,rvomaa)\utis.n lor Larms

In the channeds "f Fi (L, D anisobvpic rstrtion




ABAB

3:0) The classic Neblctates T{, Tl, T{,
.’,

: Yo — - 2
dﬂafm H'P bosms -fw- A s'\tes SA- = vas-qta Q , S’A = \/';;_.;+0 ' §A= SA—
B sides S\I; s B+J2.S-5*b , Sg = vas-pb b, 9: = bb-Sn

a+0

plug in the Hamilbimion and hogp % quadetic torm

#
H= —QNZI&S‘,’ +a2] L{Lgb 0-+kah + S)a b.:tbh) +J',g_';§b Tic (QRkk
k -l-o.lc_lyc’J

)‘\‘=-2L Eeﬂmd‘ ‘ ;y" is the displacement vectr %o the
J neowrest neiaer-

S
Sy Vs a
et [ S

S’afb b"h Sa
e

e AransPormats [ak - 0’\9“-9“-@“][ ]
dbfh SF b-Kl [:ka U‘\ae“_ P-:c

cho,-ShQ Sp  VSaS, Yk | [ hOIAO, ol
= Hes [Q::P‘R]L ‘ “l[ ° ab k]( CKOH'P;}
'swy. CJ\OK VSaSh ¥k Sa | sk k *

. _ Sat%b ghag +VES, BeCheo Yy
= (o &) H ]

Qbo‘:ﬁ*gasxe'@—b b’gS‘th, 2
. 4
S ch® 5, shO - VS, ¥ie Sh20 P

we Chovse - -S}-zig-"’— shzok+ JS S, TthO, =0

h2© 2VSase B
rR= .
’(.mJ\ &0.‘ = A\}Z:Eb rk => % \[@eﬂ's‘b )t _4\ gngb ?k;
(sa+gb ) .
\ 2\JSaSp ¢

S-Sy + 45aSs (I-01)




Cklgk = §a+§b

V(Sa- S0 + 45a8p (-0

P‘b\& ;ﬂ -H\Q ‘MMQS’ 0‘{ S‘\Z@k ond (‘J\IQK %

Sq ’5’5

the dl?a.&m,{ Aorms Wk = SatS
*

2 CI‘Z@ - \/‘5:5'5 Tie sha 2
az]

w_-l-_(‘k) . 2 b3
= +S‘ - :2 Q 9 b'g Foy
. ZJ (90 b ) X S\Q b l‘_‘ i (S\a-s’b )

V (Sa-5 Y 4 4GS - Fie)

EY

'h
= [(Sa-Su)" + 485, 0- ¥ ) £ (Sa-S)
&on\d it rvwol -{Q—>o .$ ‘J,?: -8-'- ZQQ.QP)Z = a,z»{of

= ‘awf . 22T(Sa-Sh) + 4Ja? SaSh £
S‘a"’S‘b

{ §7or Sehh 4
Soc"s,j,

bosung

H-
b) The guantun Plackotions are the rumber o HP

t Sum
2GEe 2P = 2 T{chodt -shop ) (304 By LTe )

i Chl&l;:l BZ )
o2

\ t 2
:-?\-I Zk‘ 8"\2!‘.(&“?%«.) - T\(— le

-1y it Sa+Sb } -
Nk [,Af(S‘a-&S‘;,)‘- 4SaSs 0




l

Bt

szwlg we hawe the Same veswlt :f\n-

a8y,






