Z.WF 3 m\m\.l 3 95% ms.wworgw.m\g@qﬁﬁm Qn :oqmj:.maz

fn KITP-MBL cmberence i1-16-15
—~D. Huse

To be wwmﬁ.ﬂn (and to avoid “controversidl’ cases) comasider

closed ome-dimensional mum._,c\s with LM.§9§Nnm..
mmﬂ._s Oeﬁwﬁv T (athice .Wg.mmodmmu

YD) = YPe
7( local Ssm.«%&g can be mu\l,.r_ﬂ. local Hownt [Tonian

KQSW\Po%u «a..TiP, Ln .quwaﬂmw er@l\- Space mﬂd.d#c&l oven
Ladtice sites)

T§ there is an IV we are ot B =H> Qﬁﬁmmﬁqsors@\ﬂd T £0:
(no dﬁzL stades)

J\Tmﬁg&f mnocmr mlc«s, @s}dﬁu s ﬁ_/\o?gmigpco: m mxgmmgu.
S .Tyu away fom “raditional” Ni.nuqdfm Systems.



Y (e = UV (® Ul =X, 11> are eiqenstades.
(Il =1)
<<.m consider mw,uﬁgs.ﬁom ot @SgT\;g.f m.wdsnmsw Lrom ,ﬁvﬁoweﬁ.w
(zero mitial *Iﬂ.ﬁ@ CNA‘ .....\Ov R
@ﬁ._dsufir@ BYRN! € . >ﬁ% g*ﬁgwm\g Q.ﬂ lmv.\.wugmlw.ﬂ.*.@m g :HV .

H_Uu nAMiC \ = ﬂ@ @ﬁ&.&ﬂ ..vasmmw d moﬁwgg :

l;n\%ﬂ .V;Sn.mm 1 MR L .mufﬂmm . W m\—d‘@d.a.‘w,.v % qfﬂ.i%)
- | ‘_,, A guast wm\.._,oofn\ feams
7 \, Phase / in U (aH)
TH s Transthon
.\T,:m @J&ﬁ%&m (ETHY) ETH is &lse,

o1 w@ﬁm*&d gg,#g@.mv mm

evfonglemend entropy wocix@wﬁ@u subtherwal .

wm ;@gnk i Co_&S& law ,

ﬂwﬁw\wu wooT :%mmw: wsr +mzm\q,s>9~. ﬁfﬁ@» Zwr .ﬁrs.wmw sz 989@\
Srom phase frave; tiom.



M u
L “(iqht-come
Lume
o Lot half-chai i e (space, 1D)
e in @Sggg.ﬂx | A P ]
2%5
..Wmmﬂ in Thermal ﬂf&my m\ﬁ.«gz&?‘s@&w .mwz\nmw & "L eb-Robinsom speed :
Se ™~ T

ﬂ&ﬁmém@.m.\ﬁmw 2005 m?t.m?ﬁmv
[tu+Soh 2013 ?aowﬁzou

>5. :@%ﬂw@ﬁﬁ;@: mﬂﬁ@oab TM Oai.ﬂn.ml K:S + I 201 ﬁﬁoﬁmi.m\ugmﬁm.u\wmms@
Quickly goes o (ocal Thermal @@cmr.mics\, entanglement ewtvopy: Srain)

dve to mf?..w..«ﬁswm\ mjevactiond .

g o MBL trawaition i yandem systems in 1D,
mwﬁmﬂw (s slower: w%\( .W.ﬁ\m z>1, dve Yo Q«ﬁwﬂ;m
}wsﬁépw yetal s Vosk  H, Altmem 2015 ave veolons effects.




T the MRL i\ﬁmm , all @Wgw.?ﬁ@m howe qﬁf moc:oﬂ»@\;&
@S*ﬂ@??ﬁam.

<m¢ He @i.ﬁ&/g@q& doen .wﬁéqsr w \mom t ;
mpc?M (e lhind mwlggr volome | aw @ﬁg lewand,

nomerics —> Nﬁw%ﬂﬁwn\v I.wﬁomm\swlvﬁm\ﬁO/\ mmr MQQW
- Rardarson, Pellman, Moore b«oﬁw

/>:>w¢x Consider m?s; OTQSV bare Spins mw . Only WM_‘BJm
intyractions .

HP MR- vfﬁmm i%\mm con, mm\ ¥ L?mmmo? To éﬁW@

—>

honlmdmop Qﬁm@%ﬁ% ﬂw@&wo mﬁ.s.w“ \ﬂ with, MC , \ﬂmxw HQ
Qb
MBL phase is a vew .Jmm msﬁugﬁo mu&,ms?

M@lous ..Vo,?n. \Pmas_ﬁ 2013 ; Baver Z&uo.mﬂ 2013,
H, Neawd kishove, upsmwupf 2014




. Prase. 5
T the wau ‘e mum.T\sw Is?:.ré,nﬁ s an lnmm@ wmode :

(when wrllen in Jerms of Ha $1%:3)

“M...H. Mrm\ﬂm.T MM\

.\ﬂm\ﬂm + M Tm_,r\m\mmﬂm\ﬁ«+...,

ﬂ¢, ) mc.«_ﬁ
with infera chions H.,w Kije, -~ uns::u o Qnﬁs%a@ with
distance.  Tlye i we Rxell all other J-bits, Lobifs ¢ ond |
crderact o distonee e lH——
Y Jeeay legth Z
of —1; \ ,w e ee3 T \ﬂ

Geranal inihial shade i< w\w.w an e \ enstode. Q«% eithen Tz » jz 1
Xy Components o Tis mﬁ.’ QiQGFL ot Lime #é@lomm. c.\.wv
So distance Q«f?&s& m?@im

)]
<)
€

s (z Y1z :
6 O u L ]

~r ,W b\om. muzoﬁ.u me@ power—{aw
Underactiony witll
dve fo these H.mm_u intractions. Speed -t up)



/>\_>s+ mo W W«SE about .:o,.w ETH-MRL ﬁrﬁmm +35wM¢§M
Net much.  Finte-size crssoven: | = lenqthh of Sy stem

1
h? S quenbum oribi cal
, : ! +o MBL
h /0& \Q o 09? N@L ﬁm@ﬁﬁ K ’ Crossover ?
] o (Sar M@W@%Yx
e oandory ~aui-like u
Hhermal N N mwwmw\ww.*&_.m @#gwﬁirme?
,..,mw.gm. N L
| e ~ -
Q.l..w QQJ — O ;m\gﬂﬁ ﬂu/?ﬂ.w@ 4 Z w ﬂ\) .T?wmx 7 ”U 1 ms.o—g

ﬂ;lﬂcg 305:@1th 95@# Q_Qﬂqdwo.,gﬁ.wm mmﬂ méewrux ,>:§93 2015 v
crossover s alwmest all on Haawel side & HramorEom.

At Fromstim, MBL. stede qot unstable to Thermalization
o..ﬁfu wm =00 Jimt, ZQM be meQS.ISCocm th Some

respects,




ﬂw«, S .u m+@3m cc.lm( ﬂmsgormom 7950{35mwm 5 mwugu.r.w.m ¢5+03u?§§+

S (s a random nmcgﬁw ot oﬁﬂm;%m N sawmple,
@J@ﬁw*ﬂ.ﬂév ocsmf w hre UOS ﬁo.mw i&r cut. T+ Tmm

a ﬁ__\dwpfﬁ,#u Azt botion v AMQ for systems
L.

7

of lagth L.
. S _[= H)
Thermd phase: ,_Urmmq N.MH M m L. mrvﬁv e
MRL ﬂ«ﬁwmu .Wrm\u.u —> .WU dmu o a non—havial
L =00 . .
distabotion of
.Toasnpn\alﬁo& @l.éwg.m
(89, Lim + Sheng 1510.-~)
(o0t - I,u_i| ]

Ly et

[ =

cut



I MBL phase: |
Jog P(s)
PRICRORE
I o
What are e vrare events with ?Jm << exchropy
cut
T

left L ight
{ rare vegion au yore Q,u@aiﬂ U rifbiths
wrh r.wr local §+§%@§§+. reqions "
1@5 e mmw*n\SP s :Dﬁm\s%.mﬁrws ‘o ltfn\.;ﬂf.\wm .l«..mm\ﬂﬂ\ mrc.w. \mﬁ?mmv

MBL phase: such @iaéTL RYIMS  rewnan \ﬁf.%mu do net “percolafe’.
(Lot dowminate .boS.nmc. respmse, -.Qed_vL»WimTSp? etal.
thermal phase : @ﬁ*pﬁufsﬁ% ﬁ_mm*doiﬂms.. makes a “veservow. Mo_mv



>vvsonor e MBL-ETH tramartion %as o MRL side:
mwn mum\o.¢ A/buuwj H, \P:efss \N\OJMV“

5 0 (ekical bebein) €

(8)~S
&om P(s) \ﬂ

O_Bmma‘nﬁ.*o MRL e hayior.
N

moves o Leg~> 00 S
nst :

—

\meu S

Hqﬁ DA.\_J.. S-2500 at tromrbm {on alwest all Q.wm\m% "
SawplesS
but

15 a>1: P (8) vewains monzer, Linite, moc.i&@lfa
L alwost all Oc.ﬂwm\i.ﬂ.rm\mps%ﬁmmv icm .v mmu s

dis continyous. ﬂ@ép while Hransihion is codfinvevs in
other vespects),



{0
S low @S.T@_mg.ﬁu spread ‘Hhermal #f»mﬁ due to

Gordfiths (rave regiond ) botflenecks: Agarwal et als
/\.em.,,ﬂv I“ >I|s;25 2015

pree
“Hrans1tion
S— ..Tm/m\«,_.sofﬁ _uTPmﬂ ww MBL. vrsmﬂ -
: ! ! . N
Sent ~T gf Wm:«é.ﬁ /z 1 Sent xmem € Disncln
Dallistic® 2 M! Z <»1@m.w l..lwm . (also , at +ransthion)
= mgo.:.r - —
\ﬁﬁﬁ.ﬁwmt& veim : i Heama| weﬁmﬁ bot
nan phase Hrampition.
&« [ —>
ﬁ..on.\Pﬁu ?éwwmfw m V \@ohﬂﬁw +F§RTN_,SO,Q.
Q.&?oa: NOOLTM‘ A.m.m ?,Qrc
cnsolatt s.w.

Q«Qﬁ E ?f?fd.m.ts..*\rm\mm T@nq;n Mmor? Comwmon
= .
nean phase tramartion.,



P I el
rare TS:M ma&&r.g

seqwont !« | e neck™

lﬂam {or msgﬂez\%w To m@@ew across botHenek vaN r\ ,wv
4

ovder one.
At .ms@\WQ the botHe necks ang qﬂ \@_@; s fw &om.@v
ﬂﬁomﬁf:w o.ﬂ rp&s@ X mqusmo“ﬁqm \@@srﬂ@r r v m\%vmlﬁrv
—

.nmsnswmrbminffgw frade fametion”
>0 ot Fransition,
..qlu.mwno@/ mwpﬁsu beturcon bolHemecks :

1) Yz s hew far
A @V.mum.\élu ~s m\wﬁum\ﬁ% .‘mdm@v A ;mxlw, = \m. z m\_‘wd&/u_ﬂ“\s’g*

can .wﬂﬁ&f.
When 2>1 Hese slow He spread Jo  “solshallichic".
VQEQTT;U ?smvﬁgum\ mifbh.r,s‘s sheold Yemove. How m_:m.ﬁ;m qﬁwms‘ﬁ (A mm&.mg



12
odin (h ;Nm
Qm Wlmo.:mm.?,n\ ﬁ.ur.wiﬁasm: qm,S @A..*g,m%@s\@\ﬂml NE%.» nW

, }gﬂﬂ .mv.fo(mm”
Olj,.Tﬁ irw q@uﬂ?.r o.mwnmy,_mwﬁ

~,

.o.om i\
e+

Doy %




. SOUMMARY 3
l Ch
NG, [ocalize <
N v
\;@25&% & T@u e
regime A N
o /T,,_\r \,
;Mufmﬁ J\ﬁmm ETHv m_\& MBL phase @ z
maL, volume —\aw Toas»omu..ﬁniu .mummv
£ iq enstute mid&u lement
S?J«@E.T mmqmﬂof@ D Yrewics:
._.‘T@gﬂﬁ vrpmm
. Griffiths weging | MBL. phase >
] v ~
M@& t 2= W vt mﬁo % bom¢

[ — .
— —
-_— e e

/?;pﬁw Qmoc.w OMVN ; Oj.rnﬂh, .%M?.W. th wa. wrpmm (e L\_ ¢

.ﬂaéafz ﬂsgn.m_qé nwc?mﬂ .w@ﬁoﬁy Ic mu&.msau .



