Luro)(e fDevTaLfon —'FUVLCA'OVLG,{S @OWL In{e@mé[e Mawy-f)ocl\/ SYS{'ZH’LS

Herl)erjc SPO\ILVL
TUM Onchen

2024 : Hyc\vodymm{c Sca(es.-, \WS

\

\W\Osuy ; Tocla C»\a'm



m LV\\eaarouLLO
Codooécro ﬂuic‘ Hc_w = ? f;’_P;L + 1;5 siv»\il(q&-qi) on. R
s L c\ev\sily ;nn. ovxly
27 Toda H-= %ﬁ-P?— 3 e-(‘\gu"\g)} 1y e R \ dense P[«a&e
E\,g p 6,(0\(0\3,1\ ol 4500-95) A.’;cve{@\‘fw“lm@“( wave equd[on
i 4,.., N ,C}.Lf’,{f,d et Reew = 4 ¢ 4 fvee volume ,_A’_/g__ P

I Heydvo dynamics |

open c\am

N-1
< e q-)
i °~Ps Z i

b Sca\le\r(vws



3 IW{?CanN N pmJ(\'Cles =¥ N Covxser\/a,Jc(on [aws
Local density
CF
S % - &
N. Shivaishi 202t Example: 321 oF v, (‘\}j:1 A

® CTUMLJWWL SP'\\A %' C\/lain OY\.ZZ-, h.vi.Wn. 'lVLJcevacJC\'OVtS

‘H: foad comse(vaé\'o\/\ Kawsz 1 or 0O

I{?w%% T&SCM’% \/Mmé[es:
Gl -(4,-8;)/2

(Pé‘, a) = @
d
I ay = ’:i: ai( Plea” Pg)
( e Aot
d 2 2 closed Q4 s [9) v - dingona
-— N — a,._ - — s R
dt Py e 3 L = O ) Nx%]
Ay > Pu
R1G) Lax matrix
A (B16)
d&
~ eiqenvalves iy Xy ave cow sevved ! NOT  Local



|3

N

g,g)w%(’ ()\‘:"l = |y '_VL = Z (Ln )3} & 0\[:,\] Jé)ocat
ol o7 ol

RW  expan sion
n = i11|,.. (N ULc {:w\n

. = ’8’3 &';z/ momentvwm, L

enerqy T
3 G GE (%ewe(a Qllec G£LS> %

AN LA A A e

2— nl
@fmﬂg J(ime K’m{l 4 e Mt Mw a -F Q Cémvw( Cavwm%a.é
Z € ”t &
pressure P>0
oltrma WCtg ,%4/“‘"& =V\Z:4/(V‘ J”— e tr V( \ émhal
' dAilions
o I { l (/ %/[ con

Cov\ Q wi vu; W L - V(L) y ﬂ
Viw) = “’A JY Z e 'TT — (a: ) 6(_0, AP;

3= & |
\/\I / tnde pendent of N )i

a7 0) 'P),g'{.P\



Ly Bensilyﬁ EJELJti: DoS

e | 0s random  wnder GCGE

v
centval okgcck DOS p(m(w) = ,\'7 > §(Ay-w) randowm
121
termal GGE fow & farﬁe numé@f&,./@w@z deviations
WN\N‘./
S Viw) = F’Wl ® since 2021 Guioku:{/ Mazzuca, Memin

~» '(Pi\ 34\-','\/& tid. Gayssian <% » =f;—

2
1P-1 -Xx/a -
{“i) = ey N\ iid. ?avame%@c I ‘—z X € o (A-w
l ?4\ |
n n ‘ l
exact So[u%l'om\\ £ P I ] |
Sl A LT N
N~ // . s 5 o | ' L
L bl P»1

OH)cr 1115, Guionvet 2042




e

5. Lav%a Jev{alions Qixec( P,V n N — =
. feplaced 33, v oD Zm volowme

e» 0, < P> = T P = v+ T? <Vig> = fo{WfCW) Viw)

ll\ (I:(?) = <V'P> ¥ SL?‘?S) “ uvu'que Winuwm2er g)* g‘m{(: r])OS

L 4'e(aldve emlro[:y
=% T i e 2 Paf{(c[e Sczaum‘vxg hift & ( Belne cmsaéz)
t
V' quocsn - pm'{(c[e Ve[ocily w,w'




kow ? | |
wAMN AN SC(LU.(?NVK% COO\’C[\VIQ,‘L@S Pk (-L) = 13‘6 + (é) é—-;oo
> canonical ci”q dNP = d”k dytﬁ exp[{cié ‘ = J
« VL (q) , box polenticl L | s
< g =
~> N
LY - R SR
—;—e d“o\dp =—fz—e JZ‘ D - Ve c(ltxclsé
N
SFCCiaL clf\o(ce \/eﬁ(i{) = e (ehﬂa'qﬁ/) e ‘2": elz\/ coshcﬁ
N d '“‘/ ?
Lv\)cec\ml c c(> ko(X\ i gd:e- X cosh s K/
> Vo) N
L X
Le® U HREETwy G 2 G
3

“ meawn gi.eM ((



K

b, Loos 408 base d on ']ﬁum'\{viu} Fdelman (2002)
opewn c\/\a\w, fiv\eav pressure Tawmp T J_ | 2 (GN) P 1
=4 &3 N SZOPe A’/ﬁ
> e\'%enva[ues
5 N
= i . B oo |2, - %,
L e & ik, N 4«%« 7 ;|
z g

== fawse c(cvfaLfovxS %(f\ ¥ <\/‘P7 - S(f) = 3 <?,TP>

e b e Tod o
. + ¥
mivuiwmiter g? (}/
(TO(J.OL
%



R lintes Singiel & 5 aglnd
Calo ger o fog\wrl = &%}(La‘ ;:3, ) » 0
in céevxem(: @ : (1>' > 0 g g[) (0y=0 é *Phase gls Scaﬂcrwx@
shift
B ctasw
mpu£ u, < . LMy, , d.Nu il o ﬁ'@m

N
Ou%Pu{z { By o=y By { SOZU([DW of e 5 N ay + 'E—:i 43(13 - 2;)

N
GGE 2'4- e—;z« V(l) d”u_ :DOS )_’I_g 8(\""?\'))
i N 3=
Ti) = ¢ (a-2)
g, = Vv +Tg [MSC Jev(&{(ons T[f)= <Vipy + Slele,) 0>
070, <¢>=1 ]acoél'om 29&4 f

By i, W



' J
u quanqum S -Bose gas CE (w) = C&.C+Wl

anu{: 11 £ .. 4 1
N
OU{P”{z { kv Ky g I; =y Nkj + ; @(;\S-li‘)

CEE , DosS @s Eegove

#/fmr@e c(eviculu'ows YavLj—Yamg ﬁca znerf}/ func{{ona(
P+sz= g P;“")+TP

5, ()= N> ¢ (dw (phye v by o ~ p Aoy p,)

N 4{13 é‘Z” C()tmjcingr measure

(Vlw) = w*)
1961



