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1. Is there a simple (free field theory?) example of
Minkowski/CFT2 duality?

2.What good properties of the CFT2 are implied by
4D unitarity, crossing,......”?

3. What is the relation

between the celestial CFT2

And the string worldsheet CFT2?
Both compute the 4D Minkowski S-matrix!

Steiberger Taylor 180605688

4. Gravity—celestial MHV, soft factorization?

5. Does QED U(1) get enhanced at critical strong
couplingto SU(2) as suggested by current algebra?



|Block Wole FateopytsoftRain

\ N Q o Oﬁce—55.‘ Haco, Hawking, Perry and AS

Genevic Kect BR5 have o con‘Go.Nha]
a the aeat- hatrzoM

S uMmNeX Ty e evaght .
teaton o‘«% WO ace. (aet sgaoe:\'\""c-\
0.4 3

: '\‘vi\o%\';bf\
\ o te \ O\ 00“'
For e#. The nea 6\-\0\!\ e | -

-\fo QD'L*' S co.\a.v oJDSD*‘Q = - 2. —\'“,_ui?-' |
@\o /u/\’i\\k‘\/\’z“&.\s'\v\\f\ C‘PZ”E\"L.T _Z%QD\VK\'\L* ﬁ'[b \ \v (\40\ Z,TITQ\
ous - — V"vng ZM'L’ w:’LM:LW'*M

e ey T é‘(/ﬂ”&)&?wf it R
- AN ! et I a\évu\J\ o o % u\ h 0= \q (L: X
A «\»\(\gvm a,\ Cr("\/k \L_O\L A ‘:, *‘

Castro, Maloney, AS 10040996; Larsen

O C 0N\ o.(» e seev) ‘@rom *-th_ mo\v-veg\ oV
Wave €4,W oty DO\



| SheikJabbari, Donnay Giribet

&
NoXivoXed b X i we o qait ot ditfeos
Lo B0 Lo Surd =Sy L5n,Sar 7LD Smen

Te &\\zm s Widden co«&ormq\ actiown
OoN '\'\(\a \\0(‘\20‘\ \]g\h&‘\'»\g A et v\.go,..\“a(A

& 'G . oOWw(\"‘(C(“‘e(‘W\ om u\?'\
kA hso.\o \'\’v\) Yhe p(l__\)\l3

Nes

Gorma\-cm)

2\ cwa ke
s f-m,:g ‘\'c.‘(‘«\ S

See also Carlip, Setare, Adami,

e t ol
50 5‘&\(\ ‘\'\"k"(' b\Mo\o\P ‘o S‘P eX
5 \/{b(\;fo:ﬁ \0(, \(&Q?th 'Q'* oW ‘)S“\L O‘Os?%\t\
Nendt 1V \a\ A @cofy 0‘0 e b\o.ak’ V‘o t, .

‘ \
%ﬁgn—i\ \6‘§§ (-:,‘f@@&fyﬁ S \(\V\fsﬂ/ L} {13

—




B
0
M
'~
o
v e
&
N
QL
E
S
T
1O
N
v,



1|
Classia| Geavitaiionoh Wematy

A o, N\ ( —
/_\“/ih’i\: = 8w G2Zwk ) TR
L b o )
>

- 5otX \,).‘

t\(du\ e~ \bc, h’\ea%ﬁ‘wk UC"O

)

10

Classscal (olgﬁl\%&\_ﬁ%
A \ltr/

{ ¢ )Y & r e
\\‘ - o/ \C/ \ Pate Raclariu, AS

oges -170708916 v
QZ' e A~ A eioC
h g
=o't oluon Yhentevn ~ floy

WN Mcafyu\ca\otf, N QCDK



11

5 c.d,\e_. se o caXx \OY\

fcx‘r)c Y 1

igmwom\\e@&\v__

Tt Me \
neety NWeee rTf&'f{\

-
G W \5 O Q\ « T_b Megsule. NHlls \
| WIAD 2 "’_lt vl Nope,
4 L s [ 20 - 0({ A\\' .
QS

:rf”~

!‘ci’(fo(}

V"N‘D(‘ 6(64
\

N oy s2 omell o
Yo i @SV TE~,

o Glags Condensallce.q
= \a‘;mﬁ‘iw

L g McLerran, Venugopalan 1993
16 + thousands more

W o\ipale_ Plldét

>

Lo

& . v . L : *
\F\ " %&“ \\ 1 o?ll PtC-ROI \ \A:?\blf‘180;:2\224 @e&%e. \ m \



\ ' . . . " !
lﬁ “\\"6 Zcicg(,. 'HM;L\_'/ \57 \5 OC$M'&C£L ‘\‘\’\O\T 12

Mae W clasine neYoal ehoton = \oN  cf053
\

e s Y ON '€O~c)< o0\ 2e s

1-£ C \ac
\m& 15 @voqa(*)f\oma,\ o The e O*‘\( C%Qecﬁ

“The CotrenT 5(!:v\ oclo\m\ 'S Llwicd as L5

¥ ther o not coloc wem om&nﬂas been
Sloce o e A Deki airive wWeasvfem i -

{ 1
.’/rﬂov\,l(/ri oe. @055\\b(t~ 05T The. c,UW‘PeVV(TVL
\@\a\/\neo\ Fu&w(‘c, E'\ac{*cona lon couiy 0{



1. Are there better ways to measure gravitational
memory? Subleading spin memory”?

2.How do we measure electromagnetic memory
-in QED? (Change in net dipoletime derivative is
large at colliders!)

3. What is the observable
memory effect associated to Low’s !
subleading soft theorem?

4. Are Shenker-Stanford black hole butterflies
or tHooft’s black hole S-matrix a black hole
memory effect?
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