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Main results

Reconstruction of local current interactions in the gauge sector from

nonlinear HS equations

Resulting gauge invariant interactions reproduce the two types of 4d

cubic vertices found by Metsaev (2005)
OG, M. Vasiliev, to appear



AdS, background connections

In two-component spinor notations flat sp(4) connection

w = (wLaﬁ,deﬁ-,haﬁ-) ,

Lorentz connection w! g, deB + vierbein h; a=172, a4a=1,72

HoB = gPo .= poapB . HYY = 7P .= hodp,B the basis 2-forms

Space time coordinates z% = xnagﬁ', o - Hermitian 2 x 2 matrices
Spinorial (twistor) variables

YA = (y*3%), 24 = (:*,7%)

Fields of the theory: B(Z;Y;Kl|x) =C(Y,;K|x)+ Z(...) and

W(Z;V;Klr) =w(Y;Klz)de+ Z(...) +dZ(...) , K = (k,k)

Spin s dynamical field C(Y; K|z) = C1O(Y|x)k + COL(Y|2)k

CkI(y, ylz) = Q%Zm_m:gs ﬁckjal...an,gl...Bm(fﬂ)yo‘l L yOngPL L P

Spin s dynamical field w (for s > 1) even degree in k, k



Nonlinear higher-spin equations in AdSy

AW + W 5 AW = —ifa A 0% (1 + 1B * ki x k) — i A0 (1 + 7B * &+ k)
dB+W+B—-B*W =0

d= d:z;m(%im space-time de Rham differential, 0 =dz, 0§ =dz
(f*9)(Z;Y) = /d4Ud4Vf (Z+U;Y +U)g(Z-V;Y +V)ellaV",

UaVA = UAVBeyp = uvPe,s + 10,

sp (4)-invariant symplectic form e g = (e, e(w). fxl=F

x and k -inner Klein operators

k= exp (izay®), kxk =1, kx (2% 9% dz?Y) = f (=29 —y%, dz%) * K

k and k -outer Klein operators

Exk=1, kx f(z%y% dz?) = f (=29 —y%;, —dz?) x k.



Central on-shell theorem

Free unfolded equations Vasiliev (1989)
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D™ C(y,ylz) =0
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Dy, 7le) 1= DLy, 512+ M0 (v 57 v, 1),

_ _ . 02
DI C(y,gle) i= DFC(y, Fla) — iMh (yafiy — ) Cy. o)
Oy 0"
Ler =1 . _ Lag. O ol By
D" f(y,3la) = dF (y, 5le) + (w0 Pya s + 3 g 0 fy, gla).

n and n complex conjugated free parameters

A1 = p radius of AdS,



current equations and current deformations

Rank-two unfolded equations in AdS, = current equations

D gyt J(y,ylx) =0 OG, Vasiliev (2003)

52 52
lansls + )
aaylﬁ ayQaa 28
Solved by J(y1,y2,91,92|K;z) = C1(y1, 91| K; )Co(y2, y2| K; x)

Di&”r—DL+>\ea5(y N U p
Y

In the unfolded dynamics approach current interactions result from a

nontrivial mixing between fields of ranks one and two

Schematically for the flat connection D =d 4+ w

( Dw+ L(C,C,w) =0 ( Dw+ L(C,C,w) + Teyr(w,J) =0

. DC =0 =

\

DC + chr(w,j) = O

L D> =0 L D> =0

Cewr(w, J) and Hewr(w, J) glue rank-one and rank-two modules



Gauge invariant current interactions
Let s - spin of (|,
s1 and s, spins of the constituent fields of 7 ~ (5.
w -dependent terms can be non-zero at s < sy + so.

= w-independent current interactions are in the region

s > s1+ so.



Quadratic corrections from nonlinear equations

Quadratic corrections in the zero-form sector

D"C + [w, Ol + Hy(w, T) + Hyz(w,T) =0

H, contains arbitrary degrees of  91,0,%91;,0>* = non-local
Modulo field redefinition C =: C + &,(J) + CTDﬁ(j) M. Vasiliev (2015)

ﬁn(’l.U, j) — HT](’U), j) —I— th(brr](j)

Pp(T) = —n/deT expiS AT /dTZ H 9(71)5/( 23: Ti)

=1 =1
J(r3s +my,t —my; 5+ 5,5+t K) «k

Hy(w,J) is local, cc is analogous



Quadratic corrections in the one-form sector

Dygw + [w,w]lxs — L(C) =T (w,TJ) +Q(C,w),
r(w7 j) — rnn(w7 j) + rﬁﬁ(wa j) ) r’nﬁ(wa j) — O

1

2 |

Fon = DygV —%ﬁaﬁ / dr / dS dT / exp(isat® + i5; )
0

(t__ g)a(t__ §)Bj(_TS’ t g + S, g + {)
for some W OG, Vasiliev ( 2016)

In different form deformations in one-form sector were obtained by Boulanger, Kessel, Skvortsov and

Taronna (2015)



n?,n%-independence

Field redefinition w —w - WV

cancels
L 82
inH* ——— &, (7)(0,7|z)
n 8@“8@5 n |
resulting from the field redefinition in the zero-form sector via

Central on-shell Theorem. cc is analogous

n? n%-independence is in accordance with the result obtained for lower-

spin currents from analysis in the zero-form sector

Is in agreement with the old conjecture on self-dual HS theory



nn- dependence

Resulting quadratic correction in the one-form sector ~ nn :
- ®n(7)(y, 0lz) + inH i P7(7)(0,7lz)
, U\ 2 : P53 s Y|
oyeayP TN T ageayh ’
from the field redefinition in the zero-form sector

7 =: i H

AS a result

Fo= lpages O
i = gl Oy*oyP

_ 3
[ asdr expilspt® + 5,71 [ dr [] 0(r:)
1=1

3
(1= 3 m))T (r3s + 71y, t — Toy; T35 + 718, F — T2b; K)‘y:O + cc
i=1
Nonlocal deformation should be shifted to a local one modulo exact

forms



Nonlocal — Local

(1—-7373)
TDTD

X(J) = énﬁ/d37-d3F'T5(1—73—72)5(1—?3—7‘-2)5’(1—71—7‘-1)h(8,5)

eXDi(Tsalaazo‘ + 7301402 )j(TQlea—’TQleaTQlea —To11Y; Kl|x),

T= ]I 0o(m)

i=1,2,3
DaaX(T) =T 47 — T%5(T)
with

I_loc(j) = —nn/deT exp ZSATA/d3Td37'9(7'3)9(7'3)

{0F)0(7)3(2)8 (@)6(r)3(r2) 05,8, 40(r1)0(r2)8 ()6 ()3 (71)8 (7) H P00 |

J(m3s + 11y, t — oy, T35 + 11y, t — ™oy, K)

Contains torsion, does not admit flat limit = gauge invariant part

should be shifted to a canonical one modulo local exact forms



Local gauge invariant — Canonical

Decomposing

rie=r=4r=<

F2(7) =T () L T =)

$>51+52 s<s1+s2
There exists local zero-form A(f_, f4,J) such that Vasiliev, OG ( 2017 )
DygN=T“"-T=Z4+B

where B does not contribute to the dynamical equations if s > 1

reproduce our results of 2010 in the one-form sector

fo = yt"y?, — 8g1§2g2_ , f- = f4, dgenerate Howe dual algebra acting on

solutions of current equations, /i.e., on a space of conserved currents



Current contribution to dynamical
equations from the nonlinear HS equations

For integer spin s> 2

Dst—l,s—l = h(0,¥y)ws ,S— >+ h(y,@)ws 2,8

DL AWs—2 soz;y — yﬁaozws 1,s— 1045 — yaaﬁws 3,5+1c + aaaajSS

An.m(y,y) =: Aa(n),d(m) (y*)™ (ga)m
_(s—2)! (m4+k)'(2s—m—k)!
.75 s =nmn 8(2s)! y mEZ[O ] (s—Kk)'kl(s—m)!Im!

1 L L ~
{ Z I(i317827)n > CIYT (V)W R Ob I (V2 )|2) KR

+ Z (10150 % Cj’l_j(Yl|x)kjE1_jCl’1_l(Y2|x)kl121_l}| |
0<ncs (811 —1)' ! j1=0,1 Yi=0

Nj = y*0ja, Nj = y0;4

(V1) ()" (N2) ()"

Although j;,s ~ nn the current contribution to Fronsdal equtions depends

on the phase of n, because by Central on-shell theorem.



Number of derivatives

Let helicities of constituent fields be A7 and ho.
The number of space-time derivatives in the respective vertices by virtue

of unfolded equations is

ﬁaaz =s+ |h1 +h2|

Maximal number of derivatives #0; =s+s1+ s> if hi ho >0

Minimal number of derivatives #0; =s+ s1 4+ so — 2min(sy,s5) if h1 ho <0

just reproducing the results of Metsaev of 2005 since s > s1 + so



Conclusion

Modulo field redefinitions quadratic corrections in nonlinear equations

in the one-form sector are independent of 772 and ﬁQ
Canonical quadratic corrections do not contribute to torsion-like terms
Our result reproduces all types of vertices with fixed coefficients.

All improvements are removed, allowing a flat limit.



