STV‘W;(AVA} Ta dehmawy Spectral yepresntotia, Z
( éo)

S(Tw) = fol—t o 5(2 ) »fohﬁew{glm“’ D% }

&e
$*(@))db> ;[wﬂ(&v&)j

Weoyem

= om £ <n

n

ZLevo Fempvotu re F u ctu ok tow _Dissi Pﬂ-é(()v\

P
. .

o' (5R) = %[w ) = 8~ .~

Yeft?owfg\j_’@m (-Elb/\ ﬁ ﬂj /\AM('(QL gfyuc.ép\yﬁ
—(&(—éoy .
E({uak[om /4 Metion Eo/lN La;{jo,\ e

o  Couple 4 A}fﬁy{ﬁc?aﬁ @guo_e&m

0( —>  druuncate e efa&é/m

ﬁQ neratl

feneve u& wsk  close

e 'PO\V,EIC/[Q, &’V\&{/‘/\S <F/W\ C%IDV‘

STy
¢
LRCrs TE) = s ck-v) CLern, L,; 1], >

L — | Vo) )('{’) [ i (r (6)
04 @(V"&) = V[H,ltCY)J(-t) = [H L"”] f,@ij
| /Vrtﬁ(\r)

- 2
! 7 , —~4 I s/

| 0t GF 4y, 7)) = -1[ [ 04 9(%-6)] (L%(ké),%@(ré)]g]>

_1h-£H < [M) Q+(WJC,)]€)F>




4 5\- v4 P[.ﬁy —f’y’ g(f t)g((y”’) ~+ D Y‘é Y't()
(lat M Y) G ) 5 o

DR( Y‘t’ Y/'f‘) = —i@(f—‘u/") <[~[ V,‘At, E(\?][{:)) ¥4(V/t’) >

@

§ e e M

. , )], >
GR (vt vt = — D < [ave, ),

— [He, av] = Sty Ay

p//

g ( guu’/ a‘t ‘éwy”) &Q(D”t Vt) — g“" -t g’/’//

Uu "i‘D (U%)Uﬁ)<@

+ (
DR V) = ~1G@-¢)< [~[Vaedijew, O (“'Z?

H ool ltonldn  does wek dopuds oa £me. T~t7

R
(A=t GECYS = S
2 [ S ()
DR( U, Vs W) = lf*ze?/wﬂgﬂf—w(Q(b%,)
<[_\‘[\/TM{/ av [ (v, a—‘f’(f/)Je,r_>
e

Alon—n Jch(qum? Cose



7 — D R(UU)U/ J = c(uu/
%} [ guu”(w/{'}) ’t”j 6(\o S @

= 7’F top = Zv bu - ek
[
D / 5w 1L VY /
Gf (uV, W)= Gr, (U520 bowr — AW +y § v
‘/ ISe *5 o Coan £ 1 nuakw)
§I\Mﬁ/Q e le ctwom Dewl P (Leoaé
+  HE l"lL @ O (K‘/*’
He H 4 LAy Ho
” LR )
Hh é)= < "/—géj +
oy~ & X
’+// ///hoa,b = g [fv o Cy T (uj
Ho = 2 C,!. &) Y XY

’[{‘M.)O }"Qfo\VOLQOL GH’QQ'\:S wn C£i0y .

+o
LROL L, E-4) = ~[Glt—4) < v, Gl

GR (v ls togh= - @0E4) < STCV(%))CZ%UJ>

A Ree ) — S GRewtiw = |
Luw%j %o)@v_(/é——\w/ >

; )—-25;( &R(Z,Z;WJ:O

jtw; F) Gotntd O
o e G -~ o | 2 ~
’ r — —[/VH

Lw*}) [{ %\ / (x \

S N~ £ = Gl
' —= )W



o=
Od+%pﬁ

LRCL L ») = - . @5

[/L)*-r% — X'Q(bu)
&ﬁ ﬁR[WB = g ) to je(,f,_ey\evj
Z DK = +y 1
{’\
AAJJZVQM w\ot‘ﬁQé, 6/«<— W\ﬂgv"fe‘ﬁc I\MP(AY‘\I%j‘ E’II%E_
AN F s (2 =M G Cus Fophfhaersg
o o |
= ﬁkéﬂ koad s ‘Zjiﬁf
ot Ho = 4 (5a=m) G lar 1 [Ung Ty
hs - £ GleCer 7 1R Gl Cao)

He He + Mo+ ™ H g

+1/LQ EC5/U\ /ﬁ_\\( Anclﬂrgo/\ /\ADOLQL

L s 2 :fom Aldo, w) Nple)

27

+
GR (doy t-t) = P Q4" <{ (ds (), Cdg (f’)j>

R
(R (ko dos 6-4) = ~1 024D <1 Gepl®), Cap (O



(o - ) GR ey W) — Stk 65 (ko drs )

<
= i + UDR(CM)’)W) )

(‘/J‘L 7} ~Sp t ) GR kO, dos w) — %Z GR Gy w) =0
* /
DR (dos w) = -7 2] <;~ [ Ny Ny 5 Cas] O, Cd(y/f)f>

c1c. L ondp ey, Cpd = =My Cay @

, & +
DP (d1 ; w) = ~7 6 (+t) <[ }’Iolit[d,z(f)/ [;gf %)f)

SNe an ,(jTQ(c/L D*FP“‘XT"M-Q;‘M %Zr Andoy Som Mocted

FA 7
LJV\dq\V\O\J/ - > ()<ndpd>ndy t L§ Notp <A

i — TN D <A D
ney Circtaroa X ) N
" @ ;{P(&)-U >

( - , +
DA D = T plA) < <y, CGpp

e

ﬁmevglésl«?f-b \1\ Dy EDL'T — gD\T+ £<ﬂ3

[oo+Tf m 2t T p<rags] G0

i/\/*hl//&’a(ow,w):i
L W Sk
1
R, w = ST o 4 us U< — SR)
I4s)"

SR = &£

W= g +/A+:g >



- e r > ds - P
286 = [d= p w-stpei) e

= pJds f2 % — 7w plets) e

4/_/

130/\0(—' w1 dAD olopya)c(\ma/éfun

5T Ibli) ,{(i})Q i ; r—
v 5] >0

OS5 me
s € [-D D]

D od S
- U
iR[w) = —ngr‘ e 1/1

T oshife of ey
Al w) = -2 1. Gy Lovent® shape
I

[U\I’ S - U<4ﬁ>]2+ ]_1/¢

<T\AT> = O(UO nF("‘J)" T\
=TT £w~ §+/A—L)<u¢>]1‘+ I‘%
T = 0O 2 r << D ) We Aﬂyﬁ
A;( g~ t \J<Ag>)
Qn ‘__/3—

2
Cst (Tng) = [ony + (%f—//i)]/r/z
% cot () = [UNp +(£0]/r) @D

L ENLS



NON-MAGNETIC

Rive, rt) = T Gt-tD) (ffcvé)) ,D(Y/"E')]>

Qé &3

ffke Fanlom Pha;e QPPVOXTVnAxéfmd: PP/*

1952
deried ashg Fegrer Hegrons bk v

* R ived \As?ﬂg_ ~Ahe Q?u&é?on Gi? met (00 .

L
+ N i \/(ﬁt) C(el 9, Ckr?l Céz Chl
H = % %R GQ CK T 2y kiR, 410 '

kit
k-9,
S ry -~ / _L (A,'(:)) [’z’f’)]> %</
7/’2(%%—#) = 7 gt-t) 5 <Pl F o

B’ + %) =L 2 A
pir e £ GGy = £ GG G MUV

ARk, £t = 704D < [ChGyter, PEE-40]S




Te JARL EE) =S40 S [ Gy, FEEETS

_rgetD <[ . Gyl PEEET) an
<

f,_,f
FTC. + + ]

i
{ [/\&Cj - AlBCl+ LAl
[ A Bc] _a,8Jc+BLAC] @
+
[Ho, CZ(@;Z] =~ [%%}Q CZ(/Q J C:GQ«’Zj ;g%p’ %/a.(—z]cl(@@
® D) ®
Vo, GG T = £, V80 G G G, G 6
blﬁlﬂl?l) @ 0) A 44
— \/[/) + T / + +
;‘7 h%’lo i {Cb%g/ﬁz, o Ck+2 "‘ Ql*ﬁ’ CE_Z/ Ch+2 CQ/
///)—Q//—{/ AN
o <A
C/QL%/ C/Q/ Ckﬁ:ix T &r_,,i, Ck GHZ_%,/ [[Q’ } |
® 0

aPPLoXom akion .

Hovtree 4ype  mean  field .

4 + + +
Ck—Pg’ C/(’_ X Ch\’ Ckfz = Ck—fz/ C/a{z < C/e’—z/ Q, >

+
+ 4&; , Cpeg > CZ_/GQ’ — <([ai’[&+z> <C/a’-£/ Cery
z / ) & /
g0

+
[\/T CKC%LZ h%OV f){ [,éfz Ck"f2<6&/‘£(k/>'
Nkt Sggr < +<C;L=f_,/ Q“j} C,i,z/ (g




"l‘((@-%/ th‘? > (/Q";-(.Z/ (f{/ + [Q_\i C,Q+2 < Q.(cf/ %_/i

o C&/ <(k (k+g+5 > — <Ck%£ Gq z (k (k4f+z/

/+£
)
— GQ C’?"’f 2/ <Ch_?/ (&/> — (Cé (k—(\i i/> Cé f] CA/ j
T D
(
< Gj (h’ > = > SW bos V\j) [<me+g>—<n/a>j i&e Q/fz

(%78 © & =

(W‘f’-“j %r‘ Wj)/z “Qf a)) O :
= [ <Tgs =) 1+ Z)g/"wﬂ
- ] :
& T
K = L £ , o
X[y w) = L Sptieg ) (77)

/ Q} Mk >— < Me+g D Q[ j
A ———— [+ VI h.w)
\/ R [/O—}’% ‘ék+2+j Z/( -

j[V\eQ ele ctiru QOW:
/ <AR> — <M+€3
R[ /bd) = N i -
%0 2 V k w-’_%k‘%;uci—'LTﬁL
R = AT [+ VG xR g




JE(w) = e (0 FARA
= ?//w

| — vfg)%/z(g,w)
KpA vesulk of ’;blav-/:abfti%gt Lun ction

1
ZQPA (Q,w) = |+ V(Z)/Ck[f,w) - )-'U(f)%’e(f,w)

—J&ee/ electroa  gas :-]Mfff(g,w) ; e-h excifation

OLO\ l2abilit n (£ on .
/2}7/0\ Pol ar 24 g/ ‘IE“ C lm%f@/w) 0

T lh’\%f(‘@l W> — ~ 5 y
[ = Vi) e xfiqen]” + &
X ) — V(f) i XQ 7((32(2'W> = O gfves "('IA.Q P(st\a

oSc)llation mocle X Plasemon @
_lM&%"\V‘o\Vlj, _o e &V*QQV\{S m(‘@;D/L

CR o) = —100tD <EA(U’B(€)J5,F N

A&
Ny o= — <A BGED
Cpg (€€ >L

CR = 40Ut [Cag T Gy |



( _BH
C%Ban)‘: __%—ﬂ-fffﬁ A () B%Uj
= f i Hetsenberd P ture.

TS = [ Hote) D
Eya :V” / )

(A = FEnle™ Ao Am 1606
Tfly\{,war%?ow ?PC'EUVQ

(MM _ emﬁcm °

/\_,_//—\
Tor [EO>= Vi |fe

A

)'\l/\.('f)\) — L_\H'/‘('o) ”\?(.(.o)>
T H ﬁ\(%rt,,) = \;(—6) L](J(f) Nltate) = 1

Ouee) = T, [ e fac a¢ 7]

TVMSLTM‘Vy 4w H— Pictwe

H -t)’l Tma oy £ mp.
Ay = 7T AE tomrd
¢ T— Tt
Aty = e e
TM@ y\p\yg € w I- 'P((”ﬁMVe,
) o ‘t)/lo
/\(t) = QTH A €

Alx) Blc) = [jl[D,‘C)/j)l{t) Oltey glc) 3, s)

G




Mooy O t) = do)
ot

Oiet) = — \}/z) ]:'S(Z»t’) .

ﬂ(’(/t‘) = T‘C{QXP [" f;: T, \?(t,)va

N t) = et e —©-t)H e-CHo 48
e = ¢ ik e
! - EZ/ =0

Deftnition of  Mmatsubara  Greals fomction.
(ap (T, T) = — < Te L AG B(<)] >
7 fl
L

T. [ABE)] = Q(Tt-T) Alz) B(z) t+ Olc-1) ElT)AT)
@

/C—)t/ +505°h§
® —
' N Y R L —eH Fermioas
(np (TT) = =3 [xLe QtHAe e‘”&e‘“]
T‘S~?}cneu;r@_
[
- = "BH (T~’C’)H — (v
z [r [ © )
_,L A€ e [
T

—

- (g (=T

® o
—‘% < T-T'<PB @




T<0 s (plT+p) = + (el
T fermion
| - ~
Cop(ctp) = = Tv [ =P £ P SCEN
L - pikwe
— _’;L T <y _jH

- T < T. BrB)>

B :E’ CAg (’5) @

. f (€o
]:C)U\YIQ\[ ’%V‘:\’\S/Qyma—ﬁou C')\A'E MA-{'ASM éava CVQQ’LS 74"'\ "

B TTTNT
[AB('\> - 3’[@0{[ £ ) //BCA& (<)

| o == TWH’Z/ﬂ
N S Ca €
T-F
= _| p T NT/R o -,
Cap(n) = = fo it e Gl 3[/2 de o i
J ﬁ TTM(T—lg)/ﬁ
s ST ST L fo e Ca (T4)
-6 )ﬁdte Cag (2) o
n Quven C/-\cs[z"ﬁ) = 1 (409

_aTn

1
c ﬁ{»i o



