Super Schrodinger algebra
&
non-relativistic limits of supersymmetric
Chern-Simons-matter theories
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Motivation

AdS/CFTxt it psu(2,2]4) D so(2,4)xsu(4)

IB string in AdS;x S5  €=» N=4 super YM in 4-dim
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I AdS/CMP
superconductor [Gubser, Hartnoll-Herzog-Horowitz],...
quantum Hall effect [Davis-Kraus-Shar], ...

Fermions at unitarity Cold atoms are trapped
RFEAH, L—Y—4HH mE) (neutral) RFRIA

[Superﬂuidity of the atomic gas of 5Li and 4°K (fermions) [2004] ]




Feshbach Mg

[Regal-Jin,PRL90(2003)230404]
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BCS-BEC crossover Nishida’s figure]
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[ Unitarity limit - Schrodinger symmetry }




[Son,Balasubramanian-McGreevy,.. ]

Ad S/N RC FT [Goldberger, Bgarbon-Fuertes]

(D+3)-dim. AdS geometry  <mmm) (D+2)-dim. CFT
‘ Light-cone reduction

Deformed AdS geometry <4ammm) (D+1)-dim. Schrodinger-invariant FT
Schrodinger-invariant

* LC reduction of AdS,;
* (D+3)-dim. Schrodinger inv. Geometry (deformation of AdSy. ;)
* (D+2)-dim. Schrodinger-inv. geometry
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Schrodinger in (D+1)-dim.

-

A mode with a definite

0 +— =0

2m ) /
6

( V2) momentum along ¢




O

e
(D

e
wn

Introduction and summary
AdS/NRCFT (review)
Super Schrodinger algebra from superconformal algebra

1

o Uk W= 6

NR limits of N=2 CSM system (review + ...)
NR limits of N=3 CSM system
NR limit of N=6 massive ABJM model

|

superconformal in (d+1)-dim
J <
_ . NR
superconformal in d-dim e super Schrodinger in d-dim
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Results



sch(d-1) from so(2,d+1) @ (Sch(d-1) < conf,,, = AdS,.,)
[MS-Yoshida]
q super Schrodinger algebra from psu(2,2|4), osp(8|4) and osp(8*|4)

sch(2) su(4) N=4, (1+3)-dim psu(2,2|4)
sch(2) 12 su(2)2xu(1)  N=2% (1+3)-dim O psu(2,2]4)
sch(2) 12 su(2) X u(1)  N=2, (1+3)-dim su(2,212)
sch(2) 6 u(1)3 N=1%*, (1+3)-dim [ psu(2,2|4)
sch(2) 6 u(1) N=1, (1+3)-dim su(2,2|1)
sch(1) 24 s0(8) N=8, (1+2)-dim osp(84)
sch(4) 24 sp(4) N=2, (1+5)-dim osp(8*|4)

Field theories which are invariant under these symmetry ?

symmetry of NR limit of N=2 Chern-Simons-matter system



N=2 CSM system [Leblanc-Lozano-Min'92] 4
{H7 Pia Ja Gia Da K: NBa NF) Ql) Q27 S}

super Schrodinger algebra with 6 susy and u(1) R-symmetry

N=3 CSM system (maximal susy with one A) >
(H, P, J, Gy, D, K, M, Ny, Np, Q\", Q. Q,, S}
super Schrodinger algebra with 8 susy and u(1)? R-symmetry
N=6 massive ABJM model >
{H, P, J, Gi, D, K, M, R™, R, @}, Q", Qz, 5}

super Schrodinger algebra with 14 susy and su(2)? x u(1) R-symmetry

New super Schrodinger algebras
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