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Strong coupling expansion

Our regime: planar N' =4 SYM at large A = ¢ N.

The expansion takes the form: [Giombi, Pestun '12]
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» Focus on the leading non-trivial correction ({ OO )
» We do not calculate the Witten diagram
» We bootstrap the result with an inversion formula
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Our correlator {{ ©203 )) contains an infinite amount of CFT data
F(z,z,0) = Z)\nga@g@zza Zb gozza)

Reverse logic: consistency with crossing fixes f!
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The discontinuity is an imaginary part:
Disc F(z,z,0) = F(z,2 +ie,0) — F(z,Z — i€, 0)
Main message:

» Disc F reconstructs F.

» Disc F is much simpler than F.
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Discontinuity
We use the bulk expansion of ({ 0205 ) « F:
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Physical input:
» Only single and double trace operators survive as N — co.

» Unprotected single trace operators decouple as A — oc.

The sum is over double traces O ~ 020y, ... 0., 0" Oa: [Gongalves '15]
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But we have Disc Gp o yo» = 0 at the order we work!
So the discontinuity is dramatically simpler:

Disc F ~ Disc (]l + /\Qggazgoz)



Final result

We have computed ({0203 ))?) ~ 02 Fy + o Fy + F, where:

FQ(Z7 2) =

_ VA zZ 1+ 22 2zZlog zZ
2N2 (1—-2)(1—-2) [(1—22)2  (1—22)°

Fi(z,2) = % [1og(1 +V2E) + (1_2%)2

+22(522 —22°2° +2°2° — (2 + 2)(2 — 22 + 2°2%)) log 22
21— 2)(1— 2)(1 — 22)°

Fy(z,2) = Y2 {_3_2(z+5)+(Z+5)(1+22)7422

8N?2 Vzz (1— 22)?
+2((Z + 2)(1 4 22) — 42%) log(1 + /22)
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» Other holographic setups:
» Half-BPS Wilson line in ABJM
» Surface operators in N' = 4 SYM
» M2- and M5-brane defects in (2,0) theory

» Defects in condensed matter systems:

» Monodromy defects [AGG, Liendo '21]
» Quantum impurities (work in progress!)



Thank you!



