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Locality issue

AdS/CFT in HS

@ Weak-weak duality which does not require supersymmetry
(Sundborg, Klebanov, Polyakov, Leigh, Petkou, Sezgin,
Sundell)
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piece of evidence that many of 3pt functions match.
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Introduction

Locality issue

AdS/CFT in HS

@ Weak-weak duality which does not require supersymmetry
(Sundborg, Klebanov, Polyakov, Leigh, Petkou, Sezgin,
Sundell)

@ Vasiliev theory is dual to vectorial CFT models

Sus[o] ~ (J... Dyerr

@ Giombi and Yin tests from equations of motion: substantial
piece of evidence that many of 3pt functions match.

@ Generic structure of 3pt-correlators (Maldacena, Zhiboedov)

(JJJ) = cos® p(JII)p + sin® ()¢ + %sin(2¢>)(JJJ>o

€ITA  Higher order vertices in HS theory



Introduction

Locality issue

Locality

local (non-)local?

S = /qﬂp +D.DéD..DéD..0D9 + D..DGD..DHD..DGD..DJ
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Locality issue

Locality

local (non-)local?

S = /qﬂp +D.DéD..DéD..0D9 + D..DGD..DHD..DGD..DJ

@ At cubic order the interaction is known to have local form.
Bengtssons, Brink; Berends, Burgers, van Dam; Metsaev
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Introduction

Locality issue

Locality

local (non-)local?

S = /(;5[!(;5 +D.DéD..DéD..0D9 + D..DGD..DHD..DGD..DJ

S. Didenko

@ At cubic order the interaction is known to have local form.
Bengtssons, Brink; Berends, Burgers, van Dam; Metsaev

@ Quartic order indicates possible non-localities from
holographic reconstruction Bekaert, Erdmenger, Ponomarev,
Sleight; Sleight, Taronna
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Locality issue

(Non)locality

@ Vasiliev's approach to HS dynamics
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Locality issue

(Non)locality

@ Vasiliev's approach to HS dynamics

do(Y|x)+w*w="T(w,w, C)+ T(w,w,C,C)+ ...,
dC(Y|x)+ [w,Cls = T(w,C,C)+ T(w,C,C,C) +....
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(Y]x) - encodes HS potentials (polynomial in Y for a given spin)
(Y]x) - encodes HS on-shell derivatives (unbounded in Y')
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Locality issue

(Non)locality

@ Vasiliev's approach to HS dynamics

do(Y|x)+w*w="T(w,w, C)+ T(w,w,C,C)+ ...,
dC(Y|x)+ [w,Cls = T(w,C,C)+ T(w,C,C,C) +....

w(Y|x) - encodes HS potentials (polynomial in Y for a given spin)
C(Y]x) - encodes HS on-shell derivatives (unbounded in Y')
@ Explicit form of vertices
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@ Explicit form of vertices

d>=0, T(...) come from integrability requiremet
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Locality issue

(Non)locality

@ Vasiliev's approach to HS dynamics

do(Y|x)+w*w="T(w,w, C)+ T(w,w,C,C)+ ...,
dC(Y|x)+ [w,Cls = T(w,C,C)+ T(w,C,C,C) +....

w(Y|x) - encodes HS potentials (polynomial in Y for a given spin)
C(Y]x) - encodes HS on-shell derivatives (unbounded in Y')
@ Explicit form of vertices

d>=0, T(...) come from integrability requiremet
Perturbative vertices on AdS background 2
T(2,Q, C)- free; T(Q,w, C), T(2,C,C),T(2,Q, C, C)- cubic
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Introduction

Locality issue

(Non)locality

@ Vasiliev's approach to HS dynamics

do(Y|x)+w*w="T(w,w, C)+ T(w,w,C,C)+ ...,
dC(Y|x)+ [w,Cls = T(w,C,C)+ T(w,C,C,C) +....

w(Y|x) - encodes HS potentials (polynomial in Y for a given spin)
C(Y]x) - encodes HS on-shell derivatives (unbounded in Y')
@ Explicit form of vertices

d>=0, T(...) come from integrability requiremet
Perturbative vertices on AdS background 2
T(2,Q, C)- free; T(Q,w, C), T(2,C,C),T(2,Q, C, C)- cubic

General solution is given by Vasiliev equations
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Locality issue

(Non)locality

@ Spin (non-)locality

Coy..cxy.. COLOm - p < oo local
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Locality issue

(Non)locality

@ Spin (non-)locality

Coy..cxy.. COLOm - p < oo local

@ Star-product (the origin of non-localities)

Fy) * g(y) = F(y)e < DoTig(y).
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Introduction

Locality issue

(Non)locality

@ Spin (non-)locality

Coy..cxy.. COLOm - p < oo local

@ Star-product (the origin of non-localities)

Fy) * g(y) = F(y)e < DoTig(y).

@ How come cubic vertex is local?
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Locality issue

(Non)locality

@ HS equations
do(Y|x)+w*w="T(w,w,C)+ T(w,w,C,C)+ ...,
dC(Y|x) + [, Clo = T(w, C, C) + T(w, C,C,C) + ... .
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e Consistency d? = 0 amounts to

T(w,w, C)*x C ~ T(w, C,C)
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Locality issue

(Non)locality

@ HS equations
do(Y|x)+w*w="T(w,w,C)+ T(w,w,C,C)+ ...,
dC(Y|x) + [, Clo = T(w, C, C) + T(w, C,C,C) + ... .

e Consistency d? = 0 amounts to

T(w,w, C)*x C ~ T(w, C,C)

o Ultra-locality
T(w,w, C(0)), T(w,w, C(0), C(0)),...
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Introduction

Locality issue

(Non)locality

@ HS equations
do(Y|x)+w*w="T(w,w,C)+ T(w,w,C,C)+ ...,
dC(Y|x) + [, Clo = T(w, C, C) + T(w, C,C,C) + ... .

e Consistency d? = 0 amounts to

T(w,w, C)*x C ~ T(w, C,C)

o Ultra-locality
T(w,w, C(0)), T(w,w, C(0), C(0)),...

Dow = (e A €)*9,05C(0) .
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Summary of results
Goals
Results

Goals and summary

GOALS:

@ Develop perturbation theory for HS equations that is
consistent with locality.
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Summary of results
Goals
Results

Goals and summary

GOALS:
@ Develop perturbation theory for HS equations that is
consistent with locality.
@ Calculate explicitly some lower and higher order interaction
vertices.
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Goals and summary

RESULTS:

@ One parameter ( class of homotopies is proposed.
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RESULTS:
@ One parameter ( class of homotopies is proposed.

@ Locality is reached in the limit § — —o0
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Summary of results
Goals
Results

Goals and summary

RESULTS:
@ One parameter ( class of homotopies is proposed.
@ Locality is reached in the limit § — —o0

e Vertices T(w,w, C) and T(w,w, C, C) are found to have
ultra-local form.
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Summary of results
Goals
Results

Goals and summary

RESULTS:
@ One parameter ( class of homotopies is proposed.
@ Locality is reached in the limit § — —o0

e Vertices T(w,w, C) and T(w,w, C, C) are found to have
ultra-local form.

@ The meaning of parameter [3 is revealed.
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Vasiliev system in d = 4

Vasiliev equations

Vasiliev equations in d = 4

(fxg)(z,y) =

AW+ W W =0,
dyS + [W, S], =0,
d«B+[W,B]. =0,
SxS5=—i0,0+ inBx~y+c.c.,
[S,Bl. =0, ~=e"Y"95,

1
(2m)?

/dudvf(z +uy+u)g(z — vy + v)ete"
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Vasiliev system in d = 4

Vasiliev equations

Vasiliev equations in d = 4

AW+ WsxW=0,
dS+[W,S], =0,

d«B +[W,B]. =0,
SxS5=—i0,0+ inBx~y+c.c.,
[S,Bl. =0, ~=e"Y"95,

1 I (e
(f*g)(z,)/) = (271—)2/dUde(Z+ U,y—i— u)g(z_ V1y+ V)eluav

W(Z,Y|x) =w(Y[x)+..., B(Z Y|x)=C(Y|x)+...
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Vasiliev system in d = 4

Perturbation theory

Vacuum
0=z, B°=0, W®=uw(Y|x)

dyw +w*xw=0.
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Vasiliev system in d = 4

Perturbation theory

Vacuum
0=z, B°=0, W®=uw(Y|x)

dyw +w*xw=0.

Higher orders
[SO, f] ~ d.f
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Vasiliev system in d = 4

Perturbation theory

Vacuum
0=z, B°=0, W®=uw(Y|x)

dyw +w*xw=0.

Higher orders
[SO, f] ~ d,f

Common equation to solve:

d.f(z,y;0) = J(z,y;0), f=~»0oJ+de+ H(y),
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Vasiliev system in d = 4

Perturbation theory

Vacuum
0=z, B°=0, W®=uw(Y|x)

dyw +w*xw=0.

Higher orders
[SO, f] ~ d,f

Common equation to solve:
d.f(z,y;0) = J(z,y;0), f=~»0oJ+de+ H(y),

Conventional homotopy:

o 0 (Lt
AOJ—Z 89‘1/0 TJ(tZ,y, t@)
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Homotopy properties
Homotopies Locality theorem

Shifted homotopy

Alternative way of writing solution
Instead of applying homotopy to z, one can apply it to z + g,
where g is an arbitrary z-independent parameter.

S. Didenko . €ITQ  Higher order vertices in HS theory



Homotopy properties
Homotopies Locality theorem

Shifted homotopy

Alternative way of writing solution
Instead of applying homotopy to z, one can apply it to z + g,
where g is an arbitrary z-independent parameter.

1
fmDgd = (2 + q") / Wtz — (1 t)q,y; t0)
o6° J, t
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Homotopy properties
Homotopies Locality theorem

Shifted homotopy

Alternative way of writing solution
Instead of applying homotopy to z, one can apply it to z + g,
where g is an arbitrary z-independent parameter.

1
fmDgd = (2 + q") / Wtz — (1 t)q,y; t0)
o6° J, t

g may depend on y, or J, in a Lorentz covariant fashion.
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Homotopy properties
Homotopies Locality theorem

Shifted homotopy

Alternative way of writing solution
Instead of applying homotopy to z, one can apply it to z + g,
where g is an arbitrary z-independent parameter.

0 o O [tdt

f=0q)=(2"+q") 5 | —I(tz—(1—1t)q,y;t0)
00 Jo t

g may depend on y, or J, in a Lorentz covariant fashion.

0
Qo = ViO1q + - . VaOna + Ba—
Ay
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Homotopy properties
Homotopies Locality theorem

Shifted homotopy

Alternative way of writing solution
Instead of applying homotopy to z, one can apply it to z + g,
where g is an arbitrary z-independent parameter.

1
fmDgd = (2 + q") / Wtz — (1 t)q,y; t0)
o6° J, t

g may depend on y, or J, in a Lorentz covariant fashion.

0
Qo = ViO1q + - . VaOna + Ba—
Ay




Homotopy properties
Homotopies Locality theorem

Homotopy properties

@ Resolution of identity

{dz; Dgp} =1—hgp, hq,sJ(Z,y:G)I/e"”"”aJ(*quv;erBu;O)
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Homotopy properties
Homotopies Locality theorem

Homotopy properties

@ Resolution of identity

{dz; Dgp} =1—hgp, hq,sJ(Z,y:G)I/e"”"”aJ(*quv;erBu;O)

@ anti-commutativity

ApuﬂlAq7B2 = 7Aqvﬂ2Ap7ﬂ1 ? hpvﬁlAq7B2 = 7hq762Apvﬂl
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Homotopy properties
Homotopies Locality theorem

Homotopy properties

S. Didenko

@ Resolution of identity

{dz; Dgp} =1—hgp, hq,sJ(Z,y:G)I/e"”"”aJ(*quv;erBu;O)

@ anti-commutativity

ApuﬂlAq7B2 = 7Aqvﬂ2Ap7ﬂ1 ? hpvﬁlAq7B2 = 7hq762Apvﬂl

o triangle identity

ha g, Ac,p, Db, gy +hd, p, Db, g Da g, = he,p, Db g Da g, +ha, g, Dc g, Da g,
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Homotopy properties
Homotopies Locality theorem

Homotopy properties

@ Scaling property

h1-)a,08 01— 8)b0A1-p)cof (2,y) = (1= B)*haoBbolcof (1 - 8)z,y)
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Homotopy properties
Homotopies Locality theorem

Homotopy properties

@ Scaling property

h1-)a,08 01— 8)b0A1-p)cof (2,y) = (1= B)*haoBbolcof (1 - 8)z,y)

@ Klein property
Aq, B8Y = A 07
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Homotopy properties
Homotopies Locality theorem

Homotopy properties

@ Scaling property

hi— 5201 )bo - p)eof (2,y) = (1 — B)*haolpolcof (1 — B)z,y)

@ Klein property
Aq, B8Y = A 07

@ Star exchange

D, 5(F(y)*xd(z;y:0)) = f(y)*xDgrp, (2 y:0), = (1-B)q, p = (1-B)
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Homotopy properties
Homotopies Locality theorem

Homotopy properties

@ Scaling property

hi— 5201 )bo - p)eof (2,y) = (1 — B)*haolpolcof (1 — B)z,y)

@ Klein property
Aq, B8Y = A 07

@ Star exchange
Dg,5(f(y)xd(ziy:0)) = f(y)*Dgrp, (21 yi0), G = (1-B)q, p = (1-PB)r

0

Paf(y) = f(y)pa = —lﬁf( y)
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Homotopy properties
Homotopies Locality theorem

Locality theorem

@ Structure theorem (O.A. Gelfond). There is the even one-form
sector of HS equations (W and S) that is respected by A, 5 —
homotopies and the odd zero-form one (B) respected by A 3
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Homotopy properties
Homotopies Locality theorem

Locality theorem

@ Structure theorem (O.A. Gelfond). There is the even one-form
sector of HS equations (W and S) that is respected by A, 5 —
homotopies and the odd zero-form one (B) respected by A 3

n
Se = WIP1 + ... WpPp, Z(—)’W; =0
i=1
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Homotopy properties
Homotopies Locality theorem

Locality theorem

@ Structure theorem (O.A. Gelfond). There is the even one-form
sector of HS equations (W and S) that is respected by A, 5 —
homotopies and the odd zero-form one (B) respected by A 3

n
Se = WIP1 + ... WpPp, Z(—)’W; =0
i=1

So =VipP1+ ... VaPn, Z(_)ivi: 1-p
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Homotopy properties
Homotopies Locality theorem

Locality theorem

@ Structure theorem (O.A. Gelfond). There is the even one-form
sector of HS equations (W and S) that is respected by A, 5 —
homotopies and the odd zero-form one (B) respected by A 3

n
Se = W1p1 + ... WpPn, Z(—)’w,- =0
i=1
n
So = VAP1 + -« VnPn s Z(—)IVi =1-4
i=1

e Pfaffian locality theorem (Gelfond+Vasiliev). The degree of
non-locality of zero-form HS vertices gets reduced on the
homotopies prescribed by the structure theorem.
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Homotopy properties
Homotopies Locality theorem

Locality theorem

@ Structure theorem (O.A. Gelfond). There is the even one-form
sector of HS equations (W and S) that is respected by A, 5 —
homotopies and the odd zero-form one (B) respected by A 3

n
Se = W1p1 + ... WpPn, Z(—)’w,- =0
i=1
n
So = VAP1 + -« VnPn s Z(—)IVi =1-4
i=1

e Pfaffian locality theorem (Gelfond+Vasiliev). The degree of
non-locality of zero-form HS vertices gets reduced on the
homotopies prescribed by the structure theorem.

det Pj =0, exp P,-jagafa = measure of non-locality
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Homotopy properties
Homotopies Locality theorem

Strategy

@ Same homotopy operators for all fields. 5 = 1 (De Filippi,
lazeolla, Sundell)
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Homotopy properties
Homotopies Locality theorem

Strategy

@ Same homotopy operators for all fields. 5 = 1 (De Filippi,
lazeolla, Sundell)

o Keeping fixed arbitrary 5. Locality is reached in the limit
B — —o0
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, C) and T(w, C, C) vertices
C, C) vertex

. 3 — reordering
HS vertices =

T(w,w, C) — vertex

d;Si=—2Cxy = Si=—2Ros(Cxr)=—2CA,7,
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w,w, C) and T(w, C, C) vertices
T C, C) vertex

. reordering
HS vertices =

T(w,w, C) — vertex

d;Si=—2Cxy = Si=—2Ros(Cxr)=—2CA,7,

1
Wi = EAO,B(dXsl 4+ w* 51+ 51 % w) ,
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w,w, C) and T(w, C, C) vertices
C, C) vertex

. ering
HS vertices =

T(w,w, C) — vertex

d;Si=—2Cxy = Si=—2Ros(Cxr)=—2CA,7,

1
Wi = EAO,B(dXsl 4+ w* 51+ 51 % w) ,

dxC + [w, C], =0,
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w, w, C) and T(w, C, C) vertices
) ), C, C) vertex

. 3 — reordering
HS vertices =

T(w,w, C) — vertex

d;Si=—2Cxy = Si=—2Ros(Cxr)=—2CA,7,

1
Wy = EAO:ﬁ(dXSI +w* S+ 51 xw),

dxC + [w, Cl. =0,

Wi = _% (Crws DpreDpyory —w Cx DpyeApy)




w, C) and T(w, C, C) vertices
, C) vertex
3 — reordering

HS vertices

dyw+wkw = %(w*w* C# X+ Crwrwx X tw Crwx X, cp) s
i
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,w, C) and T(w, C, C) vertices
C, C) vertex

. 3 — reordering
HS vertices =

T(w,w, C) — vertex

dyw+wkw = %(w*w* C# X+ Crwrwx X tw Crwx X, cp) s
i
where

waC = hp+t1+t2ApAp+t2’ya
Xwa - hp+t1+t2Ap+t1+2t2Ap+2t1+2t2’7,
Xwa = _hp+t1+t2Ap+t1+2t2Ap+t2’7 - hp+t1+2t2Ap+2t2Ap+t2’7 .
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, C) and T(w, C, C) vertices
C, C) vertex

. 3 — reordering
HS vertices =

T(w,w, C) — vertex

dyw+wkw = %(w*w* C# X+ Crwrwx X tw Crwx X, cp) s
i
where

waC = hp+t1+t2ApAp+t2’ya
Xwa - hp+t1+t2Ap+t1+2t2Ap+2t1+2t2’7,

Xwa = _hp+t1+t2Ap+t1+2t2Ap+t2’7 - hp+t1+2t2Ap+2t2Ap+t2’7 .
explicitly
Towe = 22 d3T5(1 —T1—T2— 7-3)6’.(1773)0?020
I

[0,1]3
0%w((1 — 11)y)0aw(m2y) C(—iT101 — i(1 — 12)02),
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, C) and T(w, C, C) vertices
C, C) vertex

. 3 — reordering
HS vertices =

T(w,w, C) — vertex

dyw+twkw = %(w*w* C# X+ Crwrwx X tw Crwx X, cp) s
where

XowC = hptty4+6,8pBptt,7

Xcww = hptti+6Dptti+26,Dptot +26,7

XoCw = —hpiti+6Dptt+26,8p+6,7 — hptty+26,8pr26,Bprt,y -
explicitly

Towe = Q d37'5(1 —T1— T — T3
2 [071]3
0%w((1 — 11)y)0aw(m2y) C(—iT101 — i(1 — 12)02),

No y — dependence in C = ultra local-form
9

)eln(].fT?,)(f)iY (920

€ITQ  Higher order vertices in HS theory



T(w, w, C) and T(w, C, C) vertices

. 3 — veordenno
HS vertices

T(w, C, C) — vertex

Solving for B(z, y) to the second order

B, :=Bj = %A(lfﬂ)q(C*C*(Am_Apl-i-?Pz)’Y)7 q=vip1 + vop2
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T(w,w, C) and T(w, C, C) vertices
T(w, w, C, C) vertex

. 3 — reordering
HS vertices =

T(w, C, C) — vertex

Solving for B(z, y) to the second order
By :=Bj = %A(lfﬂ)q(C*C*(Am_Am-i-?pz)’Y)7 q=vip1 + v2p2

Locality requirement
w—vi =1
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, C) and T(w, C, C) vertices
-, 0)

HS vertices

T(w, C, C) — vertex

Solving for B(z, y) to the second order

n
B, = Bj = EA(l—,B)q(C*C*(Am_Aler?Pz)’Y)7 q = vip1+ V2p2
Locality requirement

w—vi =1

dyC+[w, Clx = %(W*C*C*chc—{— CxCxwr Xy, + CruwxCx Xy, 0)
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T(w, w, C) and T(w, C, C) vertices
T , C) vertex

. veordenno
HS vertices

T(w, C, C) — vertex

Solving for B(z, y) to the second order

n
B, = Bj = EA(l—,B)q(C*C*(Am_Aler?Pz)’Y)7 q = vip1+ V2p2
Locality requirement

w—vi =1
dyC+[w, Clx = (w*C*C*XwCC—i— CxCxwr Xy, + CruwxCx Xy, 0)
Xocc = hpy Dpy42p, Dpy+2py+t7 5

Xccw = hp2+2tAp2+tAp1+2p2+2t'77
Xcwe = (hp1+2pz+2t - hpz)AP2+tAp1+2p2+t’7
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w,w, C) and T(w, C, C) vertices
C, C) vertex

. ering
HS vertices =

T(w, C, C) — vertex

Explicitly,
Toce =2 Bro(l — 11 — 0 — 73) (0 + )
2I [0’1]3

w((1=73)y) C(ray — i(1 = 12)0%) C(—=(1 — 1)y + im20%),

The result is perfectly local in accordance with PLT
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v, w, C) and T(w, C, C) vertices
w, C, C) vertex

. 3 — reordering
HS vertices =

Generalities

Extracting T(w,w, C, C) from equations of motion

dewtwrw = —{w, Wi ba—(d Wi + deWo + Wi+ Wy + {w, Wh},)4+0(C3)
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T(w,w, C) and T(w, C, C) vertices
T(w,w, C, C) vertex

. 3 — reordering
HS vertices =

Generalities

Extracting T(w,w, C, C) from equations of motion

dewtwrw = —{w, Wi ba—(d Wi + deWo + Wi+ Wy + {w, Wh},)4+0(C3)

T (w,w, C, C) = —hg_s(W1 x Wi + {w, Wg(ﬁ)})|m7
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T(w,w, C) and T(w, C, C) vertices
T(w,w, C, C) vertex

. 3 — reordering
HS vertices

Generalities

Extracting T(w,w, C, C) from equations of motion

dewtwrw = —{w, Wi ba—(d Wi + deWo + Wi+ Wy + {w, Wh},)4+0(C3)

T (w,w, C, C) = —hg_s(W1 x Wi + {w, Wg(ﬁ)})|m7

T (w,w, €, C) =TI e+ T+ Tebwe T VL co + Twn + Totcn
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T(w,w, C) and T(w, C, C) vertices
T(w,w, C, C) vertex

. 3 — reordering
HS vertices

Generalities

Extracting T(w,w, C, C) from equations of motion

dewtwrw = —{w, Wi ba—(d Wi + deWo + Wi+ Wy + {w, Wh},)4+0(C3)

T (w,w, C, C) = —hg_s(W1 x Wi + {w, Wg(ﬁ)})|m7

T (w,w, €, C) =TI e+ T+ Tebwe T VL co + Twn + Totcn

TZTZUWC(B) = —ho%ﬁ(Wl * Wl)‘waC
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v, C) and T(w, C, C) vertices
T(w,w, C, C) vertex

. 3 — reordering
HS vertices =

calculation

,82(1 — Tl)(l — T2)
(1= B(r072))*

To=momn=n(l-n)+n(l—-"m)

A%(y+BB)a+iC

el—-B(ri0m2)

1
ho’g(Wl * Wl) ~ / dTl’z
0
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v, C) and T(w, C, C) vertices
,w, C, C) vertex

. 3 — reordering
HS vertices =

calculation

,82(1 — Tl)(l — T2)
(1= B(r072))*

To=momn=n(l-n)+n(l—-"m)

A%(y+BB)a+iC

el—-B(ri0m2)

1
ho’g(Wl * Wl) ~ / dTl’z
0

lim ho (Wi x W) exists and is ultra-local!
B——o0
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C) and T(w, C, C) vertices
, C, C) vertex

. 3 — reordering
HS vertices =

calculation

S. Didenko

,82(1 — Tl)(l — T2)
(1= B(r072))*

To=momn=n(l-n)+n(l—-"m)

A%(y+BB)a+iC

el—-B(ri0m2)

1
ho’g(Wl * Wl) ~ / dTl’z
0

lim ho (Wi x W) exists and is ultra-local!
B——o0

_ A1~ m)(1 — 72) iB iB i
I(,(i)f/[o,ll2 dry 2 A o)t exp(— c T1(1 — 1)A — ¢ T2(1 — 71)B + §C)
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), C) and T(w, C, C) vertices
C, C) vertex

. 3 — reordering
HS vertices =

calculation

S. Didenko

,82(1 — Tl)(l — T2)
(1= B(r072))*

To=momn=n(l-n)+n(l—-"m)

o T A (y+8B)a+iC

1
ho’g(Wl * Wl) ~ / dTl’z
0

lim ho (Wi x W) exists and is ultra-local!
B——o0

_ A1~ m)(1 — 72) iB iB i
I(,(i)f/[o,ll2 dry 2 A o)t exp(— c T1(1 — 1)A — ¢ T2(1 — 71)B + §C)

I(—00) = / daTm3exp (imA+ imB + it3C)
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v, C) and T(w, C, C) vertices
‘w‘C C) vertex

. 3 — reordering
HS vertices

Result

n 3 )2
T = T - dodo’ oo’ | dAT (t1at5)

T3 exp [ — i(T20 + 110" + 1300 ) tiat } Cno'ta—(1—o(l —m1))tr)
w(—730y)w(—130"y)C(m20t1+(1 — o/'(1 — m))t2),
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), C) and T(w, C, C) vertices
,w, C, C) vertex

. 3 — reordering
HS vertices =

Properties

@ Ultra-locality of (anti)holomorphic vertices
T(w,w, €(0), C(0))

@ Vanish on the gravitational background

T=0 for w=ws<
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i and T(w, C, C) vertices
i , C) vertex
B — reordering

HS vertices

@ Introduce the following reordering

dudv N
Osf(z,y) = / 2n)? f(z+ v,y + Bu)exp(iugv®)

-1
Ngp =057 Nq00;5

(For 5 =1 — De Filippi, lazeolla, Sundell)
@ [ — star-product

e

Frpg = / Fztd,y+u)g(z—(1—B)v—v', yrv+(1—B)')eia? Hithv
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Conclusion

Conclusion

@ A (8 — class of homotopies is introduced for solving Vasiliev
equations.

@ Part of the quartic and quintic vertices T(w,w, C) and
T(w,w, C, C) were explicitly calculated and shown to have
ultra local form in the limit 3 — —oo. In addition it was
shown that lower order vertices T (w,w, C) and T(w, C, C)
are  -independent

@ Holomorphic part of T(w,w, C, C) vanishes on any
gravitational background.

@ Interpretation of 3 as the reordering parameter is proposed.
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