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Vl;l'gwkz (ll,(u)-— u,lct)-u (rtl,‘,au,ly,t) =4 S (x X) (W)

0 Usiy Davhour's theorem , we showed Chart-Ehewe exrsts
a sof d Ssobuliows fu,,{ so {hat (W) holds wf sowe Coome 1,




Comsavalion of the CCAs L Thes o wiplied bythe self-adjoimtmess of A
a As va‘y i gesamliom bheny, lhe tirne evoblion
pomtos WL L) = T e % My it U4 2 00!
0 It allows ome U cxpriss the Lirme eveleoon of
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A~ We ﬁ»vwl(; lowva( I fw ;4% #w‘«d‘e .\'/mu'b;uas, there
b(wa/5 lnsf mo“t ﬁ‘npﬁws fu, (:(;f)g $o "4# ote” hSd(é
/w éuJ ll also 0@70) the CRs 2 ol Cnne omd cuoleed V'3 :

'Vl;fgwj (“k(ﬂ),a—-,, © lt)-u ((dl,%w“,(l;t»o( *k = ('63{“ 'V’) (W)
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Summc v7 So fw .

a To solve {le a?Tdu fru K‘}k&(o-n cnced
sfnctdmt o to selue the H(/ EoMand CCRs,

0 Male sollion ansats:

. /av y;,ﬁr.(,(,.,ﬂw /kM,%

v.¢) -'=Z « (vt)a, + «l(xt)a, (A)
0 We showed thit oA Least if spacclim ia plololly uyprbilec

O Thew exists a sof of solacions of the Kby, § s, 50
that amsile (A) sy HC, EoM ad (CR [o0 all larrme.

Q: Does thewe exist owl, vt Sudh sA of soludiomns Z
A: ./Vo, thewe x5t ey oUor S sXs 7 solwlhimns: f&’,g,ffkf,..
How o se {las Mm'um"«l»ussg
O Reeall sqmplectic fomm fo [, L eV :
(a)= {425 (gt -hap)

0 Davbowx : Thewe exisls a bases SV..g o/ V i
W‘Hdb flu IM ( / )‘Nals:

(3;3; O)
O 35_..

ad From Ll Vaa wie consbudld the u,, := Vit Vs,




0 Howewe: Davboux bases ave Mo rdyare !

o f;m,p&: - Aern. solnteom :Js/uu.

A ssuame : V,,V, € V ave o Davbasr basts, so
o,l
o/
Q: G Mo“’r ‘auk, V= QV;, so bt (/) L(/’
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i - - - -, °
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so {4A ( ,) readls

Ml‘t aa(- LC =I Ml(d (;xwau:dzcé)
| /ﬂmr«ev‘uﬂ; : ./1-(50 a&/j[em{ boxes (.og',,{,) Cam ’42‘ ool |

Exevense: [ Recall Lhart Ath ws/ud to the hevwni o bo-teivuo

/M<, > /Lcaﬁdu 12, {4 mao(cﬁ...&’a-ns j““‘i”“?:

<t , U7 =6, ..
<u,,,, :7—-5..4.‘ )
lu, ,up,>z0 = <u,‘*, Ues?

0 How consithe amn iavertile b homge of bases (v the space of comuplox-
Wisbsn - volaied solilions of the K.6. 292) Lo 1t M0tk funioms :

&',,, ¢ = ZM’"* w,, + gm" u":,,)
M

0 Show thet /w the ft;ﬂf'(a 7«4&/7 a9 maﬂﬂadtfm-s, e, for
tlom 4o ,(,? (%), 0.0, a5 7-8 _ete, A, B wmaust rley :

AA-B8'=1 ond AB-8A"=0




Niom - Una guasmne'ss 4 e s«&«t«ouM)

a [&p%, the's vwans UhHt lherve ave wﬁm% Avny
Soluions affée/’o-r-m % A) 4o HC, Eom acd CCAs :

Q

i ¥) .-:Z' u, (ut) a, + ul(ct)a,
[ ]

4 _

[ CR7) .-:Z u (ut)a, + al(ut)a,
[ ]

4 — = - -
) : = Z u (t) a, + al(ut)a, Ac, e ...
[ ]

a (omslzm%, we obfuin d«w *ock bases :
Ethen: a,l07=0 I 7:= Zl_,!-(a:)"la>

Or: a,l07=0 [®e7:= ﬁt."g-(a:)ﬂra> J‘/ efe..

0 @: Do these solutioms of the QTT
O descwbe o&}/a-,# ’47925 , o
0 do they differ by a mere chomge of bases o Fock
space aed S0 descrile the Scivens /717«':5 Z
o A: J¢ o‘cfmls.,
I) Assurme fint we con siapuse IR aod UV cocboffs vnith sepliible comsopamces

* Thin meoms wwe Cruncale €0 ﬁ;'t (f‘m;é /a.r)
ismber of ndepom ok smode gscllofors, a,., 0.

% Then, the [,46-«..7 thoorerna Jm/,,{ds T, 4
50@&'&5 to H(,Ehﬂ,t((&#v w«‘ ‘7 e t‘m,}i bou's:




TACM (f'(w-e ovd von /VMW)

# Asscome on a H oA s/w¢,7(, the 79#05 )?,, F,- 0-617:
P
[Ql‘l ’,1' 1 = S:'a' [14'1 ;,']:0 = /7',;,] ‘;J.e {///NZ
*Asfm theX o a W de 5{7 othev olpc«-/dvs ;,-,F,' abso 047:
[, p;1=cS;  [2.%Tz0207.5,1 ueh-
% Agsume thtthe vepacsad lons ave awedanuble (10,00 u’cm'od‘rués/oace)

We can assume that X'z ) Mecause sepavadite Hellet
5/94(44 [éAc usual: o €4 t’mt(n% be.res)ame W'l(d% 4’«4.‘0-‘..}‘.
—_ A
/A{’Vl! there exisfs a uw'fav7 ¢7o-'fov U so thet:

Xi= UK Pz U U (i oy f i)

¥ Rewenk: flw'a{é ?«L"y, Cheve cam Aﬂ/&@h{ms‘es.
The patiological casis o be avasslid by regssming
riprescntolios of the CCRsof the (boumded amd
Lhoefne betor behaved)opermton :

T, A
GJ,-X,' < . ".
e et

v}

* A/?I)[tcdtfm lo QM avd to UV IR ve/Jam’zea{ QFT:

g e .. L )y
Comssdor X.oi2 i (@ +0%), pia(an-at)
and )ZM ::;i—_,' (a. +E:) R F"::-;—;;(Z”-a*“) ee.

A A

Am = ﬁ a, U wath U W'{uy.
= /4/” solulions ave the sarme u’,toam M’ bes s.




) Comsidey now thepossibility thh e cammct trments 1o a fnsC
P /
W‘u 4 G((r-tlf 4/«/0%.
A : El’ fl\a‘l Yransilioms [w»‘-@ need f%s zertd
O firits b of doprurs of frcedorm,
TLn: T‘l QRiT lan Aau Mﬂ.% m-e,w'u‘-#
Solakions, that Aiffor plopically: dffosct Ypheses”.
una"@-, matth o_l m-e"«n'vau vepresafateons ?
Assusme <alb7 = ol with 0<L <1, e. vt L
Then (<al<al<al... <al) (‘W)} :JN, ‘e, mot 1
B A Iw Nz5Q have la7(a7.-.1a> L [67167---167 , 50 {htthem
com vo Joege use |47 a7- 1> Lo hely L'ncn? combingeq,, 167167162,

T‘vm mow om:  We wrll assume IRE VV cwfﬂs ave ,osma«(
b4t Storne v. Necrrraman {‘av/o—' 4/'/04?5.

T 4ere /uc :
A Mo smatber whid sef 7:«4’2‘«4& asroole M‘du:

Suntt)f ov §E (0t ov §Eletf, ...

we honse, e olhacs the sasms solikion

V]
#(v.¢) = Z u (ot)a, + ul(nt)al

)

=D @ (i), + 20z,

b

=Z w(wt)a, + alt)a, = ...

[

weth thuir Fock bases Lu’«dv p&/ﬁ.‘-{ bases 1 bhe same HilLben? space.




0 for exmfé, uu&a he Su,d, tue ave bl to Spam
e HilleA spac P MJ €Les OM base's -

[07 wheve a_l0> =0 Vi
a’, (07, %—;,(a:)hlo>

VL_,— @) (@b ) 107, ofe ...

a %, uw;.} oUsr mode fomdions, say 507,,{, e tmagy Span
€L some /-/Wf/nu, X,w‘v sy ON base's :

167 wheve 2 12> =0 VYi
&’ 57, %—;(a;)"zw

m= @) @) 137, e

Docs ¢he chovee 4'[ wmode ',&uwﬁ’ons amaHe~ L

0 Jn  patmciple, A docs mof :
Amy sta of the s’s‘&u,sa? [€2, can be expancled v tadh beses.

0 Jm pndtt‘u ’ howews :

U oo convemienst, whimtvow we kmow wlbih o & the
Mo-f)a»‘t‘o& (ce., vacuusm) stak, 547 |27, 4o loose
the mode Pmo‘t"ms Ful sud ¢hat te zm:,ono&m; lo>
IRV, c.1., sudk {hat

[02= 1527, v ¢., suk that a, |27 =0
Thon, comvmncontly, statis Like = (@l)"] 07 ave the marctte-
patick stats.




OvAllook : {”“’(7 « vouph shefot,)

a .{a? we hmow the sy:l‘u«'s S/J,l‘fz (s e vacwnn initially.
0 ~ W, oose 5u,,,g a//pn/ﬂvﬂ?,ww IOZ: [¥>.

1 /4!{'4 Sowme evvlu"c‘o-u (e: Lhe Lamaun S exfa‘..(;) f‘m V& Catiinrm
stals ay he a &//{MS*M&,S’; [ X 2.
0 > We choose § . {appruprintily , 50 tht 107, =|2c>

I A{Mﬁ‘w’, S we wok wm {4 ”a's-n‘v ,u‘dﬁm', L s,st...asul.;.
bhe st |07, bor this ir Uhon o exciled statt )

D Desviption of price prodution chu o nmuae expansion .

a Retﬂ : We had an Mbjws soluakion urth dvvon hommone os¢illa fovs.l




