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e Some Aspects Of Non-Relativistic Conformal Field Theory
(NRCFT)

The simplest NRCFT is the free schrodinger field:

(0 + V), T) =0 S = / dtd T, 7) (a + iv?)w, @)
2m 2m

The symmetry group of schrodinger equation is:

& Galilean group , translations, rotations, boosts,
& Scale transformation, o= Xx =Nt
& Special conformal transformation, =t U=

This group (Schrodinger group) is the maximall symmetry group
of Schrodinger equation.

NRCFT is a field theory which is invariant under Schrodinger
group.



The schrodinger algebra is:

(M, Pp] = —i(6;,.P; — 015;), [M;j, Ki| = —i(0;1. K — 01 K;),
Mj, My] = —i6;M;; + perms, [P, K] = —iNd;;

D, P = —iP; |D, K;] = iK;, [D, H] = —2iH,

C. P =K, [C.D] = —2iC,  [C.H] = —iD.

It can be shown by using Ward identities that the form of two
point function in any NRCFT is:

(o (t,2) P (0,0) ) = CtLeiMz*/2t



e Relation between Schrodinger group and Conformal group

Massless Klein-Gordon equation in (d+ 1)D is invariant under Conformal
Group of (d+ 1)D ,50(2,d) :

S = [d¥*1zo,.¢T0"¢
By writing action in Light-Cone coordinate:
t = g0 4 gdtl g = 40 _ gd+l
action becomes:
S = [dtded™ 'z (8Os + Dipd'p)

By getting £ direction periodic and imposing the condition that the field
has definite momentum in ¢ direction:

P(t, &, ") = e™Mep(t, ')

we receive to Schrodinger action:

S = /dtd?w(t, ) (i@t + in2> &(t, )
m



So schrodinger group can be viewed as a subgroup of Conformal
group in one higher dimension that consists of operators which
do not mix modes in & direction,or in the other words :

[A, P] =0 < A € Schrodinger Algebra

Conformal Group in (d41)D= Schrodinger Group in [(d-1)41] D



e Gravity description

Since NRCFT can be derived from CFT in one higher dimension,and
gravity dual of CFT is AdS Space-time in one higher dimension , we
expect that the gravity dual of NRCT be a space-time with two higher
dimension:

Ade+2 = CFTd_|_1 = NRCFTy

metric with Schrodinger isometry:

dt? n 2dtdé + dx'? + dz?

ds? = —
24 22

Isometry:
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By using the AdS/CFT correspondence:

Z pqs[po] = , D¢ exp(—I[¢]) = Zcrrldpo] = <€$p(/ddﬂf (0 ¢0)>

<w<az,t>w(o, 0)> o t 25



e Fermion field

Two point function of fermionic field:

Field theory side:

As Schrodinger equation can be derived from massless Klein-Gordon
equation in one higher dimension ,Non-Relativistic equation for half spin
particles (Levy-Leblond equation ) can be derived from massless Dirac
equation in one higher dimension:

S = /d5:c PiyH o).

—iwo z? =LCBO—CC4
t—\@( + z7), 3 \6( ).

1
S = NG / d>zdgdt ' <7§%3§ + 170 — (e + %)%‘@;) P



Consider a single mode with definite momentum in the null direction &.

that (¢, &, x) = eMEyy (¢, x).

1 .
=5 / d3xdt T Y (zM Yevt + g0 — (e + %)%‘@:) (3

2F  —i\20;k; ¢\ — o
iv20k; 2M x )

(Ypr(t,2)_pr(0,0) ) = \/izM (iM% + 70 — %‘@')G(t, r;0,0),

where

2t

3
G(t,x;0,0):/(dk (307 t+kx,)_c(

3/2 iMxQ
27)3/2 > ¢
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Gravity side:

we must solve the dirac equation in the background with
Schrodiger symmetry :

2 d—+ 1
(’I“l_ 85—|—7“|— :0p + r150; + rl 70, —I— A@g — %ri‘\_m) W (z,t,&,r) =0,
lim Wy (k,r) ~ 72" Teva,  ImW_y (k1) ~ 7“5_V+ﬁ—M|_g,

r—0 r—0

ZorT = < exp [/ dx (E_MrgVM + ﬁMr§¢M)] >

Laas = / dgdtd’ "z /G U (t, 2, m )W (L, 1, €).

Wk, W (K, O+, (k, )Wy, (K, e)] i Cel T2 T2y (R) T evian (),

(Yar(z, ) _,,(0,0)) = Ce™ 2 <7;Mrf+ M0 + rgaz.) ( —A N )



