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Preliminaries
Introduction

Form factor ⇔ 〈0|O(x)|1, ..., n〉
On-shell diagram ⇔ integral over Grassmannian
Generalization
Gluing operation
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Preliminaries
Basics
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Preliminaries
BCFW

On-shell recursion
momentum deformation: p̂i = pi − zq, p̂j = pj + zq

Cauchy theorem: 0 =
∮
C
dz Â(z)

z = A +
∑

z 6=0 res
(
Â(z)
z

)
⇒

A =
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P2
k
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Preliminaries
Off-shell BCFW

A. Bolshov (MIPT) Grassmannians and Form factors in N = 4 SYM 27.08.18 6 / 14



Preliminaries
Novel methods
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WLO form factors
WLO

Non-local operator
WLO form factors ⇔ reggeon amplitudes
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WLO
Gluing operation

A∗k,n+1 =
〈ξp〉
κ∗

∫
dk×(n+2)C

Vol [GL(k)]

δ̂2×k(C · λ̃)δ̂4×k(C · η̃)δ̂2×(n+2−k)(C⊥ · λ)∏n
i=1 Mi
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WLO form factors
Twistors

automatic momentum conservation and mass-shell condition
null-rays in space-time ⇔ points in twistor space

Incidence relations:
µα̇ = xαα̇λ

α, xαα̇ = (p − q)µσ
µ
αα̇ ⇒ Z = (λα, µα̇)
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WLO form factors
Gluing operation in twistor space

Corollary

G̃m.tw .i−1,i [P4(k−2)
n+2 ] = P4(k−2)

n+2 (...,Zi −
〈i − 1i〉
〈i − 1i + 1〉

Zi+1,Zi+1, ...)
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Integrand recursion

on-shell BCFW:
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Off-shell recursion from gling operation

Observation:
Gluing operator maps terms of the on-shell recursion to terms of the
off-shell recursion

The Conjecture:

I∗,L(n−2)+1 = I∗,Ln−1 +
n−2∑
j=3

[j − 1, j , n − 1, n∗, 1]I∗,L1
left I

∗,L2
right+

+

∫
AB

[A,B, n − 1, n∗, 1]I∗,L−1
n+2 (..., Ẑ∗nAB ,ZA,ZB)
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Conclusion

A method for deriving Grassmannian integral representation for various
S-matrix elements is obtained and successfully tested on different
representations of external data
Recursion relation for all-loop off-shell integrand is derived
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