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Introduction: string scattering from D-branes in AdS

Institute

Without quantizing the string, can we compute string scattering form
factors/amplitudes in AdS?
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Introduction: string scattering from D-branes in AdS

Without quantizing the string, can we compute string scattering form
factors/amplitudes in AdS? AdS/CFT gives an answer:

A(S,Q) =D AarAni(S, Q)

One

but we don't know any of the coefficients! Key insight: the worldsheet

1
A(S, Q) = / dxx"371(1 - x)7971G(S, Qix)
0
In the flat space limit, this becomes a tractable bootstrap problem (o' = 1):

1
G(S,Q;x) =G(S,Q;x) +72 g<1>(sv, Qix)+...

known this talk!
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A bootstrap problem

Institute

Even if we can't compute directly, what do we know?
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1. AdS/CFT:
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— = large coupling expansion
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A bootstrap problem

Even if we can't compute directly, what do we know?
1. AdS/CFT:
e I = large coupling expansion

2. Flat space limit:

2

) =—> Flat space operators + OPE
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A bootstrap problem

Institute

Even if we can't compute directly, what do we know?
1. AdS/CFT:

— = — = large coupling expansion

ViR

2. Flat space limit:

AO(S, Q)

r
M — Flat space operators + OPE
2

r+Q+

3. Supergravity amplitude = massless (S, Q = 0) poles of the amplitude.
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2. Flat space limit:

AO(S, Q)

r
M — Flat space operators + OPE
2

r+Q+

3. Supergravity amplitude = massless (S, Q = 0) poles of the amplitude.
4. Massive poles: flat space limit from Mellin space.
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A bootstrap problem

Institute

Even if we can't compute directly, what do we know?
1. AdS/CFT:

— = — = large coupling expansion

ViR

2. Flat space limit:

AO(S, Q)

r
M — Flat space operators + OPE
2

r+Q+

3. Supergravity amplitude = massless (S, Q = 0) poles of the amplitude.
4. Massive poles: flat space limit from Mellin space.
5. Ansatz for the worldsheet.
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Structure of the talk

1. The CFT Side: line defects in N/ =4 SYM

2. The AdS side: a worldsheet perspective

3. AdS/CFT: matching and results

4. Outlook
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The CFT Side: line defects in N' = 4 SYM

Line defects in NV = 4 SYM

Institute

» 2-point function of stress tensor multiplet's scalar superprimary O(x,u) = O in
presence of line defect:

(u1 - 0)?(uz - 0)?
PAREA

(0102) = F(& xi0)
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The CFT Side: line defects in N' = 4 SYM

Line defects in NV = 4 SYM

Institute

» 2-point function of stress tensor multiplet's scalar superprimary O(x,u) = O in
presence of line defect:

(u1-0)*(u2 - 0)°

171X
» Work in Mellin space:
dydo 2 A —
Feio) = [ G e MG oot - o IIr (27)
i=1
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The CFT Side: line defects in N' = 4 SYM

Line defects in NV = 4 SYM

» 2-point function of stress tensor multiplet's scalar superprimary O(x,u) = O in
presence of line defect:

ur - 0)%(us - 0)2
(0:02) = 2l (e i) >

» Work in Mellin space:

2
Hexio)= / (dVd)(zf XM,y o) (O (v =) [T (Aiz— ’Y)
i=1

» 2 channels for M:

(0.)
Mbulk(5 ) _ § : RA,f,m(V) Mdef (5 ) _ PA,f,m((S’ '7)
- 5 A1+DAr—7—2m’ - — 7 —2m
m=0" " 2 v
Oxford Bootstrapping string scattering from D-branes in AdS 5 May 2026 5/10

Mathematics



The CFT Side: line defects in N' = 4 SYM

Superconformal Ward identities

Institute

» F and thus M are quadratic in o:
M(8,7:0) = Mo(8,7) + M1(6,7)0 + M2(3,7)0
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The CFT Side: line defects in N' = 4 SYM

Superconformal Ward identities

Institute

» F and thus M are quadratic in o:
M(8,7:0) = Mo(8,7) + M1(8, 7)o + Ma(6,7)0

» Obey superconformal Ward identity:

<02 + i@a> F(z,z; o)

1+ zz z+7Z (1-a)?
- 07 C = = ) T’ - =) U =
a=z 2\ zZ 2\ zZ 2«
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The CFT Side: line defects in N' = 4 SYM

Superconformal Ward identities

Institute

» F and thus M are quadratic in o
M(8,7:0) = Mo(6,7) + M1(8,7)0 + Ma(8, 7)o

» Obey superconformal Ward identity:

> > 2
<62+;8a> F(z,z; ) 0, <C: Ltzz ztz (A=a) >

b - 9 a:
2\ zZ K 2\ zZ 2a

» In Mellin space, simple solution (“reduced amplitude” Mv)

a=z

M((Sa e J) = D(57 Y U) M((Sa ’7)
—_——— ——
shifts no o, no constraints

D can be found universally (in many SCFTs!) by working in a basis that
diagonalizes shifts.
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The CFT Side: line defects in N' = 4 SYM

Flat space limit

Institute

> Mellin space provides simple flat space limit:

Ma (6,7 0) = /0 dBeP/BA <5 - _2,;575’ _ 2;7;3

where APk =2, /nR + ..., A%f = /nR+ ... and m ~ R?> = sum over
descendants — integral.

), R — o0
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The CFT Side: line defects in N' = 4 SYM

Flat space limit

Institute

> Mellin space provides simple flat space limit:

[0.9]
Madbiio) = [“asesvia (s = -2l 0= 27
0
where APk =2, /nR + ..., A%f = /nR+ ... and m ~ R?> = sum over
descendants — integral.
» D gains expansion as an operator — easier to invert, use reduced form!

), R — o0

Oxford
Mathematics

Bootstrapping string scattering from D-branes in AdS 5 May 2026 7/10



The CFT Side: line defects in N' = 4 SYM

Flat space limit

Mathematical
Institute

> Mellin space provides simple flat space limit:

o _ 2603 245
MA,Z((SarY;U):/O dﬁe ﬁ\/B“4 <S:_R2, :? s R — oo
where APk =2, /nR + ..., A%f = /nR+ ... and m ~ R?> = sum over
descendants — integral.
» D gains expansion as an operator — easier to invert, use reduced form!
» Structure:

/2 ~¢/2
Abuk(S. Q) = Pbﬁlk,n,é(Q) n 1 Pbﬁlk,n,é(Q)

S _on = W+Iowerpoles + ...

Plind(S) 1 [Plani(S
Adef(s, Q) = dgv’lgi) + 72 (M + lower poles) + ...
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The AdS side: a worldsheet perspective

The worldsheet ansatz

Mathematical
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» Assume a worldsheet form:

1
A(S, Q)z/o dxx 3711 - x) "9 (g“’)(s,Q;x)Jr;g(l)(s, Q;x)+...)
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The AdS side: a worldsheet perspective

The worldsheet ansatz

» Assume a worldsheet form:

! 1
A(S,Q) = /0 dxx 3711 - x) "9 (g“’)(s, Q;x) + ﬁgﬂ)(s, Qi x) + )
» Integrand built from multiple polylogarithms:

PIWI+L(S. Q; x) d 1

(S+2Q)? Lw(x) £, &LQW(X) T x-—a

g(S, @ix) = >

lw|<3

Ly (x)
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The AdS side: a worldsheet perspective

The worldsheet ansatz

» Assume a worldsheet form:

! 1
A(S,Q) = /0 dxx 3711 - x) "9 (g“’)(s, Q;x) + ﬁgﬂ)(s, Qi x) + )
» Integrand built from multiple polylogarithms:

PIWI+L(S. Q; x) d 1

(S+2Q)? Lw(x) £, &LQW(X) T x-—a

g(S, @ix) = >

lw|<3

Ly (x)

» Polynomials of homogeneous degree in S, Q, linear in x. ¢ = (polylogarithms
multiplying zeta values). Letters a € {0,1}.
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The AdS side: a worldsheet perspective

The worldsheet ansatz

Institute

» Assume a worldsheet form:
1 1
A(S,Q) = /0 dxx 3711 - x) "9 (g“’)(s, Q;x) + ﬁgﬂ)(s, Qi x) + )
» Integrand built from multiple polylogarithms:

PIWIH1(S, Q; x) d 1
WLW(X)—FC’ - =

g(S, @ix) = >

lw|<3

» Polynomials of homogeneous degree in S, Q, linear in x. ¢ = (polylogarithms
multiplying zeta values). Letters a € {0,1}.
» Order of polylogarithms to match number of poles from Mellin space.
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AdS/CFT: matching and results

Matching and results

Institute

» Matching worldsheet pole by pole with Mellin results solves for polynomials and
CFT data!
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AdS/CFT: matching and results

Matching and results

Institute

» Matching worldsheet pole by pole with Mellin results solves for polynomials and
CFT data!
» Degree 3-4: polynomials only.
» Degree 2: polynomials + spectrum.
» Degree 1: polynomials + spectrum + OPE.
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AdS/CFT: matching and results

Matching and results

Institute

» Matching worldsheet pole by pole with Mellin results solves for polynomials and
CFT data!
» Degree 3-4: polynomials only.
» Degree 2: polynomials + spectrum.
» Degree 1: polynomials + spectrum + OPE.

» Some new CFT data currently unavailable from other methods, e.g.:

3 1 3 n 9
Adifect — R ~ 2_°
S =RV -S4 R <4 i 8> -
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AdS/CFT: matching and results

Matching and results

Institute

» Matching worldsheet pole by pole with Mellin results solves for polynomials and
CFT data!

» Degree 3-4: polynomials only.
» Degree 2: polynomials + spectrum.
» Degree 1: polynomials + spectrum + OPE.

» Some new CFT data currently unavailable from other methods, e.g.:

3 1 3 n 9
Adifect — R ~ 2_,
St =RVn—3 Rﬁ( 4+8>+

» Independent check: agrees with localization results for higher derivative
corrections to SUGRA.
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Outlook

Outlook

Institute

» Extended the AdS Virasoro-Shapiro/Veneziano bootstrap to consider D-branes in
AdS.
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Outlook

Outlook

Institute

» Extended the AdS Virasoro-Shapiro/Veneziano bootstrap to consider D-branes in
AdS.

» Obtained new CFT data for N'= 4 SYM in the presence of line defects.
» Future directions: higher orders in %, more defect systems, different dimensions.
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