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Motivation

Trnka’s Lectures!
Scattering Amplitudes of 4D N=4 SYM

give new insight of physics

How about ABJM scattering amplitudes?
(3D N=6 Chern-Simons Matter Theory)




Basics

Scattering Amplitudes of ABJM Theory [Bargheer Loebbert Meneghelli 10]

- 3D spinor helicity

PP = a0 )ap = Aaltp el P = Pu(0%) g = Aad
(pi+pj)* =—(ij)* with  (if) = e (A:)a(A))g
- Scattering of matters (On shell super-fields)
(U(N) x U(N))g x SU(4)r D(p.n) = ¢ + 1, + sen N + Zenn' Y,
¢:(N,N,4), ¢: (N,N,4) + (cc) » D(p,m) =" +10'd, + %C?UK’?I’?@K ™ %WK’?IUIUK%

1 1
(note. 4D N =4 SYM : @ = AT + 1 x; + 500§y + cegaan i x" + 0" wn A7)

L @ @b @ b 3y _ _ boy ooy <
EAZk(q)lﬁiv®2b§7q)3ﬁga s 7®2k 2k> — AZk(lagh(jl? s 7Gk—176k) X 6511 - 05 kéb b

bzk a51 01
0ESL, 0ESKk_1

i denotes {A;, 1.} = A,



Grassmannian [Arkani-Hamed Cachazo Cheung Kaplan 09]

Orthogonal Grassmannian Formulation [Lee 11]

- ABJM scattering amplitudes are given by
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Orthogonal Grassmannian

U-gauge [Berkovits Cherkis 04, Chin Lee YY 15]
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8-Point Amplitude
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- 8-point amplitude reduces to a contour integral of ‘2" (ilyu(2) = Uy, + = Epmpgits’ )
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- Contour description from on-shell diagram [Huang Wen 13]

M(z) =0 and My(z) =0 (or Mi(z) =0 and Ms3(z) =0)
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Soft Theorem

Soft Graviton & Photon [Weinberg 65, Cachazo Strominger 14, Casali 14]

- Soft limit : a graviton(photon) approaches vanishing momentum
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- IR divergence of the theory

- Universal behavior of scattering amplitudes

- Symmetries of the theory(gauge, Lorentz,SSB,BMS, ..)



ABJM Soft Theorem

- Double Soft Theorem
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Conclusion & Future Works

We develop the systematic tool for higher point ABJM amplitudes

F(2) & F(4) are rather complicated.
— Simplification? or New notations?

10-point and higher-point amplitudes
— Should we solve the Mi(z,)=0 ?? (Scattering Equations & CHY formula)

Doubles soft theorem for ABJM amplitudes
Physical understanding of the soft theorem (Strominger, BMS symmetry)

Grassmannian proof
ABJM loop amplitudes (now 4-point 2,4-loop, 6-point 2-loop)

Amplituheron for ABJM ??



Thank you!



