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@ Protected terms from type IlA string theory + duality [Green Tseytlin]
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M-theory S-Matrix

@ M-theory is a quantum theory of interacting supergravitons in 11d
with no dimensionless coupling.

@ Graviton S-matrix in small momentum (/11 < 1) expansion:

2m
+ Loops
m= U

+Exchange +Exchange
s, tu) 75”./4;; s, tu) —él’”"’Anz pi(s,t,u)

@ Protected terms from type IlA string theory + duality [Green Tseytlin]

1 (stu)?
.A,q4 == AR% 5 AD2H4 = AD“F?“ = 0, ADGR“ ./4[-','15 215 -

@ Goal: Find all tree level terms Apemps for m > 3 using AdS/CFT.
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@ M-theory contains two non-perturbative dynamical objects: M2
branes and M5 branes.

@ We study (2,0) Ay_1 6d SCFT that describes stack of N M5
branes, and is dual at large N to M-theory on AdS; x S*.

@ We compute: Gx(U, V) = x2kx2K(0} 0203 0%) of k-th lowest
dimension half-BPS operators in CFTg in large N expansion.

X2, X2 X2, X2 .
o U=22% V = 214”8 gre conformal cross ratios.

Xiaxe, Xy3X24
@ Gy dual to correlator of k-th lowest KK modes of M-theory on
AdS7 X 84.

o Flat space limit of Gk gives 11d S-matrix 4|74 with momenta
restricted to 7d.
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Tree Level Half-BPS Four Point functions: Constraints
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© Polesin s, t, u correspond to dimensions of operators in
Ok x Ok, for tree level only allow poles for half-BPS operators.

@ Flat space limit of M,((p)(s, t, u) gives 2p derivative contribution to
.A|7d(S, £ U) [Penedones] , €.9. Ml((1) — AR|7d-
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o M,(f) fixed by half-BPS OPE coefficient )‘%PS [SMC, Perimutter] that
can be computed exactly [Beem, Rastelli, van Rees] .

o | Flat space limit of M,(f) correctly reproduces the known Apg«|74!
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Conclusion

Results:

@ Tree level D>™R* contributions to 11d M-theory S-matrix for m < 6
in terms of CFTg data.

@ Known half-BPS CFTg data precisely reproduces R* contribution.

Future Directions:
@ Derive loop Mellin amplitudes =- loop 11d S-matrix terms.

@ 6d numerical bootstrap [Beem, Lemos, Rastelli, van Rees] to fix CFTg data
= 11d S-matrix coefficients.

@ Apply method to AdS4.,1/CFT for other d.

e See Silviu Pufu’s talk tomorrow for d = 3 case [SCM, Pufu, Yin] .

See my poster for more details!
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