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* 1 Hooft: string world sheet from
diagrams 1974

* Fishnet pioneers: H.B.Nielsen POlesen 1970

* llngg%rabili’ry in fishnets: A.Zamolodchikov

* BThorn - studied fishnets intensively
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Problem formulation

Given
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Perive weak/strong holographic dual
Edual e € . .
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Graph-building operator

To add an extra layer:
J 52 /Wz
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J=2 example

Conformal symwmetry alone fixes the eigenvectors of B

1

WA sl (tensor)”
L1 Lo  dq9 "

The eigenvalue is given by an integral

BUA g(x1,22) = EasUA g(z1,22)
Can be computed explicitly
54
AT SHA LS -AFS A (-ALS+2

BA 5=

Note that A is an arbitrary parameter so far
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J=2 example

1

<CI?1,...,$J|1 A|y17°°'7yJ>

inal Z / dA 185
00mpu’re integration by poles. Poles at

Ea,s(§) =1 Givesspectrum A(S,§) 7

Residue gives the structure function
J=2 we get:

G(x1,220y1,92) = > Ca s9a,s(u,v)
S\
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Single-valued Harmonic Poly-Logarithms
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J=2 example

G(x1,22ly1,92) = > Ca sga,s(u,v)
IS HTAY

Ag(S) =2+ /(S +1)2 +1—2/(5 + 1) + 488
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Exac”t strueture constant:

S+ DI —A+4)T (5(S+A—2))T(5(S+4))
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At strong coupling & — oo:

A5t
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g = 6—2i§\/92+p2

In COM kinematics
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Perivation of the dual
L= 2‘]_1( Hm) _ +7H 7

The condition H=0 comes from EOM for y after gavge fixing y=1
Instead we can infegrate it out (I’olvakov -> NG)

1

5= §/Ldt2J§/( L) e

AT xz—l—l

Symmetries: — /5 classical at strong coupling!
* Time reparame’rerizanon Next:
* Rotations, Translations try to make symwmetries

* Special conformal more manifest...
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Introduce 1+50 vector (-+++++)
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Up-litting to 1+30

Introduce 1+50 vector (-+++++)
e 0

Related to the original 40 vector
s R R SR R @1 i

Useful identities
e L oo (Xz)2
Lagrangian: Symmetries:

J NN ndtst Gauge: Time reparameterization
Jas o H b * Global: Conformal symwmetry
iohe VDL RREE Cane * Gavuge: Rescaling of each X

==
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Up-litting to 90
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We “Polyakov” the gauge symwmetries
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Up-litting to 90
L2/ (H R §;)

=1

We “Polyakov” the gauge symwmetries

CMZX,LQ 2 ae
1= 5 (20 T ot ) £t

1 k

Fix ‘conformal” gauge
e i

Finally get the dual action:

2 1
L=-— Z (% + (—-Xk.XkJrl)—j + m(X? + R2) + RQ)
k

()



EOM and constraints
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EOM and constraints

L= Z( 5 +I‘CI(—Xk.Xk+1) J +"7¢(X,‘-2+R2)+R2)

“Yirasoro” constraint
X2 =2[(-Xi-Xis1)7

Y BEOREEY ct=—g5i noEanool g
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“Virasoro” constraint
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EOM and constraints

12 - e
L= —Z ( + H (—Xk.Xk+1) J +77i(Xi2 + R2) + Rz)
k

2

“Virasoro” constraint
X% — ZH(_X’LXZ—l—l)_% =L ] ki= 1,...,J ]

Equations of motion
3 Lo Xy X
i’ 2 (XM.XZ- X,L-.XZ-1>
Global charges
QMNzgquN g e e e

Q '=iA, Q7F=85, @ =5,
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X9 = —(cosh s, sinh s, — cos ¢, +sin ¢, 0, 0)
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X il (cosh s, sinh s, + cos ¢, — sin ¢, 0, 0)

V2

N == e (cosh s, sinh s, — cos ¢, 4 sin ¢, 0, 0)

V2
Conserved charges deterwmine all dynawmics

A S1 dt

St Ae S:—izT, ¢:?7', dT:T’Q(t)



J=2 example

Can use global rotation to bring to the form:
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X1 = —(cosh s,sinh s, + cos ¢, —sin ¢, 0,0
{ 8
X9 = —(cosh s,sinh s, — cos ¢, +sin ¢, 0, 0
Conserved charges determine all dynawmics
A S dt
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J=2 example

Can use global rotation to bring to the form:

X il (cosh s, sinh s, + cos ¢, — sin ¢, 0, 0)

V2

N == e (cosh s, sinh s, — cos ¢, 4 sin ¢, 0, 0)

V2
Conserved charges determine all dynawmics

A S1 dt

St Ae S:—izT, ¢:?7', dT:T’Q(t)

Virasoro constraint
BXr =g x> 0 G

Reproduced correct spectrum!



J
=2
e
Xamp
le

©




J=2 example

Want to get from x1 x2 to y1, y-
by adjusting S1 and time.




J=2 example

Want to get from xi xz2 to y1, vz
by adjusting S1 and tiwme.




J=2 example

Want to get from x1 x2 to y1, y2
by adjusting S1 and tiwme.

Cowmputing the action on this trajectory
we get




J=2 example

Want to get from xi xz2 to y1, vz
by adjusting S1 and tiwme.

Cowmputing the action on this trajectory
we get

SIS [ 12i84/071p?




J=2 example

Want to get from xi xz2 to y1, vz
by adjusting S1 and tiwme.

Cowmputing the action on this trajectory
we get

! Eaee T
ezS e 225\/9 +p

Reproduced correctly 4-point correlator!

g i 6—2i€\/6’2+p2
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Integrability

Siwilarly to Toda: need to find a pair of matrices L,(v), V;(u)
L;(w) = Vipq(w).L;(w) — L;(w).V;(u) .
This quarantees that for any value of u T(u) =0
T(u) = tr Q(u) where Q=Ly...L,.L,
We found

2 -
qd; Ji
i =0 e e
il e 2 2U
Where

: - j B : : X%1X7;N_X7;A—]1X7LM
leVM :Xz'NXiM—Xz'MXiNa q; = 5(]i—|—1_]i)7 Jz‘MN o=

S s




Future directions

* Test at the quantuwm level, “world-sheet” loops (Awit)

* 1/N corrections? Seems doable

* SOV program - should be very simple

* Match with Ben’s ‘sigma-model” (Awit)

* Perive dual of 30 and 6D fishnets

* Dual of SUSY fishnets

* |ncorporate corrections away from the fishnet -
should start seeing AdS emerging classically

* Fishehain for SYK?

* Hints about N=4: integrability, AdS/CFT
-






thank you!



