Title: PHY S 733 - Quantum Many-Body Physics (W2016) - Roger Melko - Lecture 10
Date: Feb 04, 2016 10:00 AM

URL.: http://pirsa.org/16020013
Abstract:

Pirsa: 16020013 Page 1/52



Pi

> 14 Cohereat S’(‘ ‘(’Q
~ b, ‘(rf fo'(‘ﬂ“ﬂm Q(’)( 6¢
‘L\-\IM\ 1&4*‘4‘%

c

i 5,

Page 2/52




Pirsa: 16020013 Page 3/52




T e’“#b”[ Ss Cose + stm—)] e .

_ACPSE. /0 5— ___‘(bg-, A
CosBE lﬁc-#[eh :Syﬁf

oS+ [SXC°5¢ +S S\N(FS} S i
)ch]\wé- +S 5\“435'“3*12606@’ S Q

Pirsa: 16020013 Page 4/52




t =~ ne 51h¢) ) Co5 9)
(\\Q|,\ ( ) — C%l\’\@ @3(& J S

5 Q 0N t U{io‘(‘&F ’%U‘ s mlmieg S
S o UM




%

I
| |

\ o (T =(sne wsh, n8 3% ;2 6)

| s fho un veche e i = Jrqu
[ J(L\ %’7 e &gm J[{,{Q Sp Cbkﬁf* 6’1\J[_§,__-——Q—

i

el




UD\U’ 2 Q (e @3(#; Snd shgﬂ Co5 e)
5 fRo unt sechae fa- e melr& SN *
Ot fhis @ &@m Spm Cobotet staTe L sato :
lg?’lﬂ(’XW» /@';@\6*5? 25@ ol

[
MAX 1 Qﬂw%\m‘r b 2




e

-

-

J \
Qmmxw/g @@pas%lf aﬂb Oz |




CAUTION

Pirsa: 16020013 Page 9/52




- RS15,9) ~Rsls,9=5]9)
0, {§> > HQ e L,;-,#\ % i um 5PN fmjécjfm’\ “’(]ﬁ“% '"W\Q

Qi A XS,




= 2\ SZI -S,+S> :?S ISI+S>: 5(9>

gy s tho stake m-,#\ ‘\’P\u i - /
— 9 aum 6@ el along:
_D/ AX15s (jwv\aa,\q Q(E) A Coq%mm(;u) g‘ _,%

Fu‘w\ 10\ ‘\—P\Q ?l >

ks o angle X das e
\@>: e'kdjgz: e-Aes‘} f‘z\[xgi /6)7167 : ﬁmﬁ(bgteﬂ@?”(i_/g\)@ﬂ‘é |

i e










}?ﬂ#\ C@ f“* et arun 4 A-5pheee.










MHQQ

\E;)JFB\ ggﬁm\gef‘ Baimg on t(pv\










L Slfi 1959 =1
YRe 1masuce C’é \f\‘lfﬂmwtﬂm +/ CUZ d- 5 i
cJLLARy e massue & w%' S ) Lie group

g
i

Pirsa: 16020013 Page 20/52




) ) P 1.

A

__~—1- o '”“\f’i :'./'

| S+/
N’__l‘}_ }k@ asune cfé V\Jrf’gmjr'\m 2 CI—Q
\W‘Q ‘] l“lwar [NLasut Q) % 6\11(2 1€ g’fﬁlfo

s@ oS + Jy 21N Il
Oy 0 @ 2 #/\}\ Y

Pirsa: 16020013 Page 21/52




P 'r\’\*lf{qmg = instruct fom 2 a0 usu

v PR T - T _acH
;:Tr\e ¥ ~ e " s i l“""e

irsa: 16020013 Page 22/52




P 'm%qmé = intuct fom 2 a0 usu

" R -/ |- e |d
SN L e

\ 7 :
cbstle n mcdTip\e 1

irsa: 16020013 Page 23/52




m r\’\‘lff}/‘b«é =) cans’l‘/u& fgf“ Z a0 MSu@,@

- sz H -4z H _atH
2:Tf\€, {‘e e S

\
Z bgUml( n deﬁp\Q 1’5
(mwm£&dk<ymmmw>

(j ASSume HT/W\\\M\()\Y\S f-l!\(_,L‘\ 0 S ‘7\:

m——

Pirsa: 16020013 age 24152







— f—— <ﬂ£t)lgtt)> <ﬂ(f-rat)lg(t)>
_4t{q(x az)[r\f LU/\

,ZX€[<ﬁ(Z+ﬂZ)}?’(Z)> <j (f)]ﬁéiy A
_Az<g(wz H[9(9) |




irsa: 16020013 Page 27/52

























m e ug,\& fjgﬂmf[ 7 H%Or\ J i
% (%w Q\ L dnensim q)(ﬂfﬂ\ /3\.\5




—

2.9) T \P‘W‘L Hes.ranuzrg Hﬂml%mf‘“ ‘-]l ‘\37 J
Won v wmed %ﬂ“' {9Illg> = J D Z—Q




) For A Hesaaboy fomi H DAP

—)

JVP\Q%\ e L céz—l— <ng’9> S qu
)niff i %;@ Md&éﬂﬁaﬁ Hamljnw?m§

ook e Qg7 R B
/_M\JV\”W\ RM,J( Ton.

+ﬂ, A\’w\um\{« C,tb-,:_é,;-,k.







rw“] U\] A0/ 7 o TANAS NA'S 'R)P()logfw/\/ ‘/)'t\d&

S:ga {2, 4] §l>| j













e limmke T 7 Ji%}% - df
47)( Lo d]= “ASS ol?é (0% 9(45)
T his ﬁql\} Clﬁoacncs o \H‘)\Q ‘km jfiCJW‘\j, /k\ ,Q(c) Ln

Pirsa: 16020013 Page 43/52




(039"‘/.‘ G'){_Ij"Rﬂ are G -emc,losecl,
‘Hzé QDL$ anth Lﬂ‘l‘lﬂr\ '% Z - AXi5 gmgl _Q(Uﬁ_;_f__

irsa: 16020013 Page 44/52




a){"% OreG emloseck, L Q(ZD
-% sulé anth LQ'LJC“ % Z- AXi5 ,MC\ _JQ(-_

$w S ShG 019“ 43

Pi 16020013







> J =
| we;)‘ : &
.U—ﬂ'-
, lc’ .

| Zo%
{O%Cf
C
én :
QA réa y
w%n&é
L stk
Wgﬁ( v
y an
h«su
f
%
Th
Icp -
HWJ










26 4 '
A ?gwp ’l<4%>)

=/ QJ,
L,

i e

d)gfs f4 e







0

T R S E

AL

eney T, Bumy phese  mlaswes o ast enclosed by
10 (mtl\ 1), gl Sublendedd 15 W

:w['ﬁ-v .




