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Abstract: The path integral over reparametrization modes in one dimension played an important role in the duality between JT gravity and the SYK
model. In thistalk, | will explain that the reparametrization modes are important also in certain computations involving the string worldsheet with
boundaries. A few cases in which it is expected to play a crucial role are the Wilson loop expectation value in confining string, open strings with
massive endpoints, and the string dual to the half-BPS Wilson loop in N=4 supersymmetric Y ang-Mills. After reviewing these cases briefly, | will
focus on the last case and explain how to compute the correlation function on the BPS Wilson loop from the string worldsheet in the conformal
gauge. In particular, | will show that the inclusion of the reparametrization modes is crucia for reproducing the answer obtained previously in the
static gauge. | will then use the reparametrization mode path integral to study the four-point functions in the out-of-time-ordered configuration and
obtain an exact answer in a double-scaling regime interpolating between the Lyapunov regime and the late-time exponential decay. Interestingly the
result has exactly the same functional form asin JT gravity although the actions for the reparametrization modes are different.

Zoom link: https://pitp.zoom.us/j/990634272662pwd=aG5i TIczNWhxdE9XNEZoV TIM SnvV OQT09

Pirsa: 23020048 Page 1/42



Reparametrization Talk ~

PLPm»aw;tHZa:hM Moole
Z Cll&aﬁ o +]M. wo'.s‘lud‘

giw‘(a, K"MMS U

boseold ow @Yy 2312, 14842%
o Gumone Growi , Bewdiguz otfe el

Pirsa: 23020048 Page 2/42




Reparametrization Talk ~

R Q& & Q ® 3 @ -~
A (’M‘(m‘ﬁﬂbxﬁ‘“&) TwE,AA-VLIQG.I gwa%

M t/i BPS [AJil‘Suu\.. Lw'{) e JJ;‘I‘ Sl{ﬂ Ad[(" —
o al ot MS g © AS S %

- g.ma[g— cawe,la:t-wu\., 'RMO—T?DHS ol ‘t‘l,u_ S"ttl"g

S P W =
(]

ot 1!4, Ces awuj, jaﬁé‘,; ‘['qu, y—e,?o..vamﬁ,‘tﬁi‘.ﬂﬁuw Wwff- at
tle Lolg o e wabldea plays a kegL ole

- To allws us  to Cwpite  aag OTOC
T e DP-NLLE*S&.&ILS_ ,Q:w'rl‘_ (uc:ur chwMEm m.a.;d.ma.o- a,l«ag)

Pirsa: 23020048 Page 3/42




Reparametrization Talk ~

W 7 Q& &0 @ 3 @' . B

Amsw ey
QQ?G.MT\A%M‘:OVL modess  ave  wpor@ut
&[S‘b TA 0‘1'(1.% ‘FWL)VT:M

— JT gty /STE wodd
- Strﬁ wwlishwe w’mlf\., lvotMp{ﬂMTQ.S

(‘A, BES Wl s pedaps tle suplst =¥>
ﬂ‘F S’uala- ge:t'u-FS

Pirsa: 23020048 Page 4/42




Reparametrization Talk ~




Reparametrization Talk ~

- jTja,,w } +'Pwr.mfﬂtﬁlf‘*
G er,.,. 3 (R+2) +2JABH P (k- U}

- 3 tom =D R=-2L (mﬂé Ao[&‘,_
- Baw\a(wa Couo!:.'t‘uh ; 'Bmw(a.ua lﬁuj'tlr\_ 2—5- , a‘i\b - gn

@
s, boly ooy

l
- Pix e u} Coordrnate !’J heo = &
Pirsa: 23020048 w SL\ﬂ-PS an'e' SFC-;_PEEi ba. ‘E[Q- ) Page 6/42




9:41 AM Tue Jan 9

Reparametrization Talk ~

~ & o A

— Matreyr 29wt “R«uc:'t?aw J‘:D_E eP S3T Tw) T&)

(25w (= —-Im))m
— 14 omses a,[co e . ik B Pt b—? CrF=

irsa: 23020048 Page 7/42




9:41 AM Tue Jan 9

< B Q [ M Reparametrization Talk ~

e Q& & @ B8 T .-

LUL%L re]m—m-tue oo < L

— Snmg_ (wo(-.g o o ‘P‘waol Cuvd. " Trwld
.. Ok, Dolobws ez ]
(e FmeLa.v& Covok-gon

X"t o) = 2 (%)

- _T.m. Cvm_pﬁ\r“-ﬂ-ﬁ %t‘ i we YE%I..JV'Q. ‘[—‘%:DJH&
A QULQ! coma(l’t‘wv\. wwls o I;a Twy | uwa(u- 3 ‘P\‘t)

= Dl —par -D—'UM xﬂ(?ﬁa) ~0 | Lud’ ot ‘gh[-
) 1 [ﬁluo.wi‘.l
X*o) = ) (v X Hw, o) #xMe )

- Owlg bm% o IMG.IU. it Twowsaut S o
irsa: 23020048 ‘ib{tﬁvﬂa oves~ _.P('T: ] _C_P [}/L‘J_Eo_eyq. t:-"-b ” Qt&;%]




9:41 AM Tue Jan 9

¥ Reparametrization Talk ~

— 'Bauv\.alﬂ»g‘ action OJ’-?@‘D(S QXP GT ou €cr)

D e —to ,L;rtjva:fe ovek~ €crr)
= 'th-icj Ao e +he ra:[)ammc_-t\,i‘zajl“ow

- Q&[{u&uﬂ' -?mr— wlSo - Sretc.‘tvum iy

dsbﬂﬂih-? St
<ol ¢

Pirsa: 23020048 Page 9/42




941 AM Tue Jan 9

<

88 Q [ Reparametrization Talk ~

R QY B ®Eme .~

(L L\& mPar&wLaTvi 2afou. tmoales R
- V:L BPS UUTlSau. LBDP T /U:dt' SL{IM
P otoaﬂ -to S“twg_ Tu AGLS:L C Afi&' * SS\

% 2 o B
LN T~ pamee-

— The Lal% toucition. - Z(T2) =90, p il I X

- (e Qx?&it fLL y@[)av*awﬂ:tﬁ-am DL LM@O(G_S e

TW-‘F:: stou Tw ‘l'L-tL Cou’&t—-ua-@ ja*ﬁ e .

irsa: 23020048 Page 10/42




9:41 AM Tue Jan 9

< B Q [ M Reparametrization Talk ~

Pirsa: 23020048 Page 11/42




9:41 AM Tue Jan 9 all  89%

< B Q [ M Reparametrization Talk ~

W 7 Q& & O @ B 3 . &

Cw—rgtg;t‘e\fs own. A"-’Lgl W‘g\
— AdS, sung wsole MG xS Tn swtic gage

(T,o) = (x,2)
~—~D 3 wA 0SS v S'ew(ar\ -rg u«mLﬁs < tlr: —t--'RzMnr.pu\_
\.\1’? ? q.

AdSe s¥

—  Preseies S LLS-,R_) —3 M to WL —DQ'PEC-T CPT

EG'rou-‘:r, Ro: lﬂ"l..

"Ear'tb u]
—  Corelation Funetions 3— @i
P 3 —"2

irsa: 23020048 Page 12/42




9:41 AM Tue Jan 9

< B Q [N M Reparametrization Talk ~

1

K QL & ® B T . =
/VQCE.QST‘*C D’f' m?amw-tuiiaﬁ&q_
— *U,& waoile] AS, < S

- Swte 29 Sy = 8o [da (L + 2344
= L o4V -1 awt .

T N e

e Cm‘pvuw-t j’&-‘ﬁ(’. S[‘Eﬂ‘-‘- ﬁlr c\r“é} Sq. M TWierChow ,’

= H_ - $0 Statit jqbﬁQ
Yy ° - : [ =0 Caw'pmxuoﬁ.%ﬂ_ ? ?

Pirsa: 230200485 D@Mm: 208700 me UG&S FesSe [U'Q_ TLL wgs MQ_:("@__(,L ‘l Page 13/42

A




9:41 AM Tue Jan 9

< 8 Q [N M Reparametrization Talk ~

%

N 7 Q¢ & L E® B T .-

(Sm:clasﬁ QO.,E ) Pﬂpﬁv&h@%? 2o ACtTﬂ “
— Base ij .
(&) = ©

] SPQG-FQ- ?QVQNTHEHIOVL G—F 't'lﬁ-ﬂ— Cuvve_ [ 2L (6,T) = O(LT)
'} (6t) = E [D(.df))
o Coqat  owsloll Pelyakos ackion

S ot-shall YO‘/» ct }1

) S-Ddﬂ') @ e-&.;u(

i

~ Cl@mﬂ rese bt Sel

~ (e o&a:twmﬂp Sowslelf Co{ctﬂ wp o zumfvﬁrtn: ovder
irsa; 23020048 arouuc:l dd‘.‘) = -t_ Page 14/42

F&n. gouﬁst,u l:o(tr)} ~> diet) =T




9:41 AM Tue Jan 9

< B Q ﬂ I'ﬁ Reparametrization Talk ~
R 7 Q& & QL @B @ .~
(szlassrm,e ) WW’@T%G?M»L Acton
~ Y-part 1 eowm JI¥¢=D, I,gln} Yet) = HLoLu:;)

"~ L
owslall , (o) - jld.ct"r))
’f’ Sy - j d e )*
i k

Jritr 3242
2

S50 (A}@VLL ?u‘twhd‘iwil L) = t+ €x)
K’ XLy = ‘t-q- i LSat)

‘I‘?,L't'} = s_;. Z{S:_t)
2 Tapse @oM <o wate {(e], § (e

Pirsa; 23020048™=) ? L"j 'TL-IMA. ~ A ‘l‘Lﬂ— Qe D"’l Page 15/42

i Py MWL‘mq,v-

— X, 2-part J




9:41 AM Tue Jan 9

< 8 Q [ M Reparametrization Talk ~

7 Q& & O ® B @' . B

(Smdags’:cqf) Repavometizatiow Actrow

2
ou-slul (ér) = €ct0) ™ _
S 2 J\ ol & . L_t -—t/ ) Q

(t-+)*

” q
- el —PWWL ; (Aet) - o{ct’l)
J#a&’
1

olet)z T Ect)
(@) %)

datdlol! <
r]\ hﬂq_ (ot~ o ]1‘
Tehz ol+ €x)
A ¥
(gﬁct}}-' Jetet))
Dlh--SlAJl \J‘tﬂ d " J_
(t-C)
- a B ~ 2
""J‘r:b\duﬁ xte) OLS:’) L3 (o)) — ?@Lm))
(=t}

Pirsa: 23020048 Page 16/42




9:41 AM Tue Jan 9 all = 90%

< 8 Q [N M Reparametrization Talk ~

() %)

dot o’ =
f]\ m} (ot~ & ]"
Tz ol+ €x)
" . %
Mm jfﬂ# (Gaol- deet))|

(t-¢)*

= . A s RS
-—J\dpkd_ot‘ dLe) olit’) (,Lé (etr) — Q@m))

(t-t)

Pirsa: 23020048 Page 17/42




9:41 AM Tue Jan 9

< 8 Q W O Reparametrization Talk ~
e L & LU ® W i'-.. . B
CO!’T?/l.MT D FMQTU‘ Bu S
i \
Btgl 9:.) = (ﬂ* él&)) [4.*6(91)) | e wil. IAfwg e
2 8w (£ (B-b0)* Swee we Cowsder

o errte e [-cp

— e & 90 Jenr ..

k

- (B®us) Bis,ba) LB 6,8 Beate) D
<~ Bi6, ) B®r, B) >

Pirsa: 23020048 Q S—t—a:t {:l._ j Qﬁq\ Page 18/42

|




9:41

<

Pi

AM Tue Jan 9

88 Q [l Reparametrization Talk ~

7 O & & O @ B @' . B

(SE.LM-D\,QSST Qq{ ) MM%‘M%@FGW Actrom
- Frad Forn

KN

(Att) - olct))

- 2
ou-slul (ér) - €)™ )
SL, Jﬁﬁ (_t _ef) 2 /J\_ Jd*dt

ol )= T+ 6c%) i _ Tm: T+ Et)
Anr —— cid 0‘-0{} _(:G'Ld) X Ld'D
/} fma_ (o= ot ]1‘
Tz of+ ()
" A -
uu-slwu J‘ (Yae))- HLa{u-’J)]_
el te¢)*

__J\dpkd.aﬁ oALe) fd.:t,) LgL&tr) -*9,

-]

||||| : 23020048

(+-t)*

2
Keth) )

Page 19/42




9:41 AM Tue Jan 9

< B8 Q [ Reparametrization Talk ~

b

7 O Q& & O @ B m e . B

Correlotion. Funetion s

Bo®y = & Coy) (rEd) / Hae we hawe =

2 " A (ol ﬁ;.{,iqe.

O Gl lar {u@P
— e Y& I0 Jenr ..

k

- (B ®uss) Biosoa) >tL B, %) Beate) D
~ Bio, B) Bion, B3) >

Pirsa: 23020048 D Q 5—(-5:; e j Qﬁ Q Page 20/42




9:41

<

Pi

AM Tue Jan 9

88 Q [ Reparametrization Talk ~

R Q& & L @B @ .~

(Smrlasﬁ QJ ) pﬂ-?%hﬁa‘tbiiﬂ[‘aw Actrom
- Fead orm

q

(At) - olct'))

- 4
ou-slul (é) - €)™ _ ;
Nz Jobrﬂ ) T_Jabiabt

luon I,u.q‘
o )= 1+ €¢F) % : )":m: T Ect)
- = ) ) —E@)
X %o{d e —
4 (ot~ ok ]
Teyz of+ €x)
A A 2
wslwu J‘ (Yor)- Hum)]_
Rl — "t '

- a AL .
_J\dpkd&} Kt folit’) (3 (et ) -4

(t-t')

||||| : 23020048

(+-t)*

2L
(eﬁt:cfl))

Page 21/42




9:41 AM  Tue Jan 9

< 8 Q [ M Reparametrization Talk ~

e Q¢ & Q@B T e .-

(Sm.clm QJ ) ﬂLPM%‘m 2ad o ACG‘E) ‘L
~ Yopart 1 eom 3TY=0, Lgl} Y1) = HLolm)

" it i
; (Yoy) — ijtdcc’:))

- e - Jue

S ct-v)*
_ 'x,,?_—’PG-\r-T ” J&'Ht*c}aig o ~AD MawL"WIM‘
21.

G wavh ‘F-u‘twhd‘iwil Lt) = t+ €x) :
it

EL‘E'} = S_u, g&:-t

o Tee Com o wie (). Brey

Pirsa: 239_2'0048*‘-"-') ? L_j “ L-FMA. B ’TLH— QD “u Page 22/42




9:41 AM Tue Jan 9

< 8 Q [N M Reparametrization Talk ~

R QO & O @ @ . =

(kgmclm ca,ﬂ ) pﬂ?ﬂv& T2ow ACG‘EJ‘-'\.
— (BOS‘TC. gtvflié
jj Z(0)=0

8 S]ZECZ'F& ?Qvﬂ-uﬁt‘tﬁiajit‘% 6{1 ‘f'LL Cuvve_ ': X (6 t) = O(LT)
3 ot) = nﬁ (D(L‘t'))
- Cw’rdﬂ- m—ﬂbﬂu Po [l(ql_:w action

Sonsdl 1ol err ]
; S—D olet) @) e - Sl
| \

e C[m&f. Viﬁwl‘t §d &= H;vx, gou,-sfd.( EOL{:W] ~ deh) =T

- e i&wmﬂ Sa,.-sl..a COLCt')l n.\l; o imofvcrhc ew@.h
irsa: 23020048 a.P‘DLLIAA. dt—t—) = —t_ Page 23/42




9:41 AM Tue Jan 9

< 8 Q [N M Reparametrization Talk ~

b |

N QY & Q ® H TS .~

Corr'?ztﬂi 10U Fm@t? VLY

B (B, ﬁ,_) = (_‘1* él&}) [1‘* e[&;) f Hae we have T

9 on [’lI [9_1_91))1 '-’3:;:{29_;#{:? l;:g,'ai;,wP
¢ Cirlon s P

— ) 96 dB) 3&)%,%

= ¢ B ®i6) BL&3;94)>“'<B£9“93) B 6.9¢) D
~ Bp, ) B, B3) > ( -~

Pirsa: 23020048 i Q 5*('5[1 e j a.ﬁ 'Q_ Page 24/42




9:41 AM  Tue Jan &

< 38 Q [3 Iﬁ Reparametrization Talk ~
R 7 Q& & Q@ 3B @ . B
i =
Conelatton wnaltrous

Cth e Y a2 o
<Y, 4 Cds d0

O
Xe S w2t
e

irsa: 23020048 Page 25/42




9:41 AM Tue Jan @ all = 91%

< 8 Q [ M Reparametrization Talk ~

/SO O & Q@B T e c -

SL[M‘CVIES sf  Sehwaraw s, AdS s-fa.rj

e S-JLNMZIOUL. — NS, W B
fdﬁ t[‘tﬂwi', 93 @ J (GLE} r—Elt?')] - (Gmy
o (ug Eu - E¥ (25w &€ )*
J o) - ™, Y,

— lLdt SLIR) : Tw) - —gt—mj) {e SL@ R)
o golwﬂbiﬂ*\-. 090 SLE.R)  mwanawl

AdS S*™ woldslet SL@QR)  1uatiant
- |2;jlct SLE, P—) . Twe) =5 — L—P.;g,l )
~> Schwav2ian ?'7? <l Sl R) b bew

Pirsa: 23020048 AAS‘ sgtaj —t-qﬂg-t _S‘FQQ& S’LC}_,R) "mbm?ﬁ?‘i«.”’f




Pirsa: 23020048

Reparametrization Talk ~

b QL & QC® E M . B

Howwuth, (o toaw cgua,u;[i“ti es
3

(L-’qfu.uw ex?omwr ) o&wbte.-s@&i dTO C)

Ca"w:.(:;o& .

Now- Schuvonzian Maxewal  Chaos
Wi leelou ]




9:41 AM Tue Jan 9

< B Q [ M Reparametrization Talk ~

~> o!;g\juuﬁ‘s sf Chaes

\ P = To S
v Weo VWD = 1= 6, - &7 & <L bl

1 & 2= Ummi i c]/u;;os)
é (Makacene, Sactiol, Sba]
—  Glwazianw % Sk Suvale tha bm...uo{

Erustesu g-auis gh

irsa: 23020048 Page 28/42




9:41 AM Tue Jan 9

< 8 Q [ Reparametrization Talk ~

B/ Q¢ &0 ®H D .~

QTOC o WL
— to get  QTOC, we ?a‘ﬁww a,m.l«(-ne Cout

~ T (0658 votio |, Thus cpwe_s'?puis +o

_ 2
1- 1 sulit & EBE

k

05 . Mavwad Claos with

g =TT

-~ AL LR> ~ - 2

irsa: 23020048

e
1,9

Page 29/42




9:41 AM Tue Jan 9 il = 91% .

< 8 Q [] Reparametrization Talk ~

~  Ouat- t?'.?-BM -\-lwvmai 4’?“1 TF\mCt'i‘ott
~> of;g\juaﬁs sF  Chaos

2

it e
Vv wWe VW) = 1= 6y - £ cr <17 Sl

g O A= [Bou.i ™" C[/LCLBS)
e [Maldacena, gmw‘)[:w(,&aliﬁw]
— &Lm...%;am. % <Y <~ Stuvaf —rLa. bauu.o{

Erustezn g-auvit gh

irsa: 23020048 Page 30/42
24 of 31




9:41 AM Tue Jan 9

< 8 Q [N Reparametrization Talk ~

B QY& ® R T .-

QTOC o WL
—_ o j@'t T O , we. ?a‘ﬁwwu GMA.['I'UC’_ CouT .

~ CsleSS Voo | TL.'IS 'Cpr/QSFDU\‘is <o

_ <
1- 1 sulit & t= t
g -
- {hdh b ﬂ‘l-> ~ - J—:E- FI)_\ e : Wx“imm( Claos u‘?‘i‘L
irsa: 23020048 ‘3 =i, e a11e2




9:41 AM Tue Jan 9

< 8 Q [ M Reparametrization Talk ~

%

e 7 Q¢ & Q@ EH T .-
Dyoble smﬁ“‘uj Sruct
- La %M;&m 5 TI/LVQ.- 22 TR Y o DLN.A—[:)LQ. S@aé“:j’
ﬂi‘“ﬁ't T LJAI‘OL\. ou lg_ Zuaﬂlva:ﬁf. Lﬁm'j’?&“b
Covcte buctes

- Pl/\.z'ﬁmj/t.&} S Q‘ILWJ veSuuuwodioy @ th’{/\. @wljy

- ﬁ\sshm ’{'L‘LS S QJISD 'th- QCQQQ_ Tl Aolgl W'ﬁ

e:t
© e tem wrh KeZl fred
irsa: 23020048 t 6 \Rw Page 32/42




9:41 AM Tue Jan 9

< 8 Q [ M Reparametrization Talk ~

e 7 Q¢ & Q@ H T .-

QTOC o WL
— o je,-t DT OC; we. ?ev-ﬂwwu GM.Q.[‘[’UQ- CouT |

-~ In CsLeSS %2 1 TLIS pre.S'PDM[S o

_ 2
1- @ st L t= t
-~ 4L Y>> ~ (- :%. J'If et \ Wy‘m@( Chaos  with

. (3 =91
irsa: 23020048 Page 33/42




2:41 AM  Tue Jan 9

< 8 Q [ M Reparametrization Talk ~

|

R Q& & O ® B m e . B
Troble sm,&“ﬁ ruct
Sl -3 %th , -erQ. xiSTS o GLN..olDLQ. S@«é‘:j’
»Q"'“*-*Fl' T (AIL‘JJ/\. ou lg_ Zuaotvﬂ?tfc Z—ﬁm'j’?&'t,
Lot butes

- P‘A.z??mﬁa_; i IS Q)‘Lauaﬂ resuuwwodioy @ Z\j{/\. eumjy

I

= Assuua ths s akso  ta S T Ao(s;_ mﬁ

-+

— - e ~
Ao 00 ts 00 with K i -pmezv( o

irsa: 23020048




Reparametrization Talk ~

b |

W QL& ®E @ . B
Dosble gcn,@ﬁ Lt (mﬁh. sbeteh )

—  <(B ® ) B, B )) >
(At €0 ) (= @9,))

SNCE Y

2

" & s (HE
- (b)) = {—i> e ) ?
| l 7 " (1 éa
- ~| PR =

k

- P@/‘Pbum -{-l,no, G‘Elufo?] Qu T“‘tﬁbﬂjﬁb u

@(Fom‘t: afoy

Pirsa: 23020048 Page 35/42
27 of 31




Reparametrization Talk ~

b |

R Qg R ®EH T .-
uubtt Seaﬁ.j »QMT(‘ U’Efu- H )
<\ We) Vw2

" e, e )
Couict lwesct Lxl‘rwjeou@me_
| t

K= e

I | - -
o mcxaﬂzs wﬁl/v *LL V'esul-t -Q,om. _lewerq,q_

- QxPGMS‘ItM. aue L/Si r—e?vw(mc-&?& 3”‘£B9P Lac-tS‘MP
w_gu_l—t &g_ [P@w&w, HMjLo,\L]

fi ;

: r ~. [/ +0
T— mc..L«a*-f-S (—-53 L LA ) Q-pl‘agel-aemz

/

Pirsa: 23020048




9:41 AM Tue Jan 9

< B Q [N M Reparametrization Talk ~

Pirsa: 23020048 Page 37/42




9:41 AM Tue Jan 9 ol = 91%

< 8 Q [ Reparametrization Talk ~

W QY & O @ BE Ee . -

S v/l &
- L@Pﬂbﬂ“ ce U’F W’P&va_ metii 20 1o la ao(ﬂ_s

S WY Jwge t vga = sSwde gage
-t Hﬁlﬁu«aﬂ CL\,CLDS uJT(‘L-ou:!‘ S)cln.wﬂu%iiﬂ."b

irsa: 23020048 Page 38/42




Reparametrization Talk ~

R Q€ & Q@ H @ . =

=
~ Rele c’iP repara meti 2 diew -R;— LW > = ki

X
O E %)

- Elat spce amqio que 2 Flucade Sﬁmdx{;/f""

? '
corfornal TUGET e [ty o) raey
S (2 sne =X/ )2
- Ml w_?o.vm*tai}a}?aw actow  —Houn m‘tgmlﬁl‘i*;?
(Bvgens L:,]

~ How odbes the reprawetizarinn anssle.

BUASE ‘an- wea_L__ CDUTEjQ\ low we use TuTQjVQl'X&"}?

Pirsa: 23020048 Page 39/42




Reparametrization Talk ~

B QY & QC®H T .-

Double S@Aj bt (result)
L\ We) w2

B _iﬁr U (_9.A\p) "28¢, 24w, K—!)

i;:ﬂu.u«:t L\L[‘r@-j%u@bde

| i
[(: S
s © '

— YOO a&g w‘rl‘llt, 'l‘LQz ‘,’ESLLI't ‘p/ow\. Wi?q,vt

- QxPQuSTM awg "/ﬁ_ FE?VW(MCPS 3“£nop Lac'tS‘MP

Epemw} M eue: Lofu.-]
res bt t} o 1

{—63 L R ;J Q'Plagté;40142

Pirsa: 23020048




2:41

<

Pi

AM Tue Jan 9

88 Q [ Reparametrization Talk ~

N EER: . B

Sc[mmas ciF SJAWE‘-‘&% USs. Aafs mrj

— Schwarziow — MS, swg
fdﬁ {‘ﬂw:i", 93 ﬁsi@" (é1er _éw)) - (ewr em)
R - = . (5’.‘5"*1. f_’f_/)
~A Jpw' 6!.9] - E®) [&d Mwﬁad

— Loty QLLER) : Tw) — ‘?L‘mﬁ}) —PGSLL‘LR)
~> lem,iau.. 092 SLER)  Tweniawt

Aolg S"h- wovu.Swa SLCLR) Tuy wLiat
s DjL:t SL@, P—) : Te) —» —+ (o )
~> S’dﬁwa‘,g‘aqh ?'75? OQ‘.F_ SL@ 1R) L’L—D t?e*-'L..

''''' AdS Scug target - Space SL@QR)  uyeatompt




Reparametrization Talk ~

e O L &L ® B M . B
IT:UL‘U.LVQ_ .
- Rele s eparomets 2atiew -JQ:— <W 2> 5
~ % 2 ¢
AHR e
- FElat spce cma,[o j’b\t’.g? Fluxtube S-ma:ru‘ixeis*rw

i :
Cc:l/ﬂq‘.)‘-"“"ﬂ'g jq'kﬁ 6% A'De.-ﬁ[ﬂu - h d/ P(—EE‘QLTJ.) —:x..uggt’:))lh

— FJ{ ve.]?o.vmﬁza)?bw actiow ‘Qfou«- Tw‘tgbﬁl’fl‘i*; ¢
Cﬁhczens[?—:]
-~ How odoes  the VQJFWG-M‘IZQJTD"L woole
OUASE. —Rbm sza_l;_ cpu;rlﬁ '2,. (o we  use TLCFQ.jVQ{X&"}?

Pirsa: 23020048 Page 42/42




