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Plan

I 1t will be recalled how interactions of massless fields of all spins with
conserved currents result from a linear problem that describes a gluing
between rank-one massless system and rank-two current system in the
unfolded dynamics approach.

OQG, Vasiliev, arXiv:1012.3143

II oOutline the current progress in the reconstruction of current inter-
actions in the gauge sector from nonlinear HS equations

OG, Vasiliev, work in progress



AdS, background connections

Flat sp(4) connection w = (wLaﬁ,deﬁ-,h&B} :
Lorentz connection w',g, w"; + vierbein h_;
Zero curvature conditions

Rop = dwl g + whaywts? — N2 Hyp = 0,
L _L 5 _
Raﬁ':dhozﬁ'_l_w O"Vh/y,B'—l_w B(;hg = 0.

A1 = p radius of AdS,

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



Central on-shell theorem

Massless fields are described by 1—-forms w(y,y|x) and 0—forms C(y, y|z)

Free unfolded equations =Central on-shell theorem Vasiliev (1989)
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D™ C(y,ylz) =0

D™y, lz) = D w(y, lz) + AbP ( st —yﬁ)w@, i)
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DC(y, glz) := DFC(y, gla) — ixh ( )c<y 7lz),

DGy, gle) = iy, 71e) + (w0 Pyas s + 8500 1w, o)

n and n complex conjugated free parameters
— e,



current equations and Current deformations

Rank-two unfolded equations in AdS, — current equations

Dewr™ T (y,ylz) =0 OG, Vasiliev (2003)
52 52
Dtw _DL+Aea5( 4 )
cur Y ay B y ay B 3ylo@g15 ay2a3g25

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

! D=0 - DC + Heur(w, J) = 0

\

| D,J =0 | DT =0

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



Consistency conditions =Deformed equations in AdSy 0G,Vvasiliev [1012.3143]

Example : for integer spin s
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as . arbitrary coefficients, n=n=1

The deformation is consistent in the flat limit



Quadratic corrections from nonlinear equations

In the O-form sector

D™C + [w,Cl« + Hy(w, J) + Hp(w,J) =20 Vasiliev ( 2015)
contains arbitrary degrees of 910,0>%91;,0>% ~ non-local
Modulo field redefinition C =: C 4 ®5(J) 4+ P5(J)
Ho(w,T) = Hy(w,T) + D" y(J)
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ﬁn(w,j) —I—ﬁﬁ(w,j) reproduce the local result oG, vasiliev [1012.3143]



In the 1-form sector
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In different form the deformation I were obtained by Boulanger, Kessel, Skvortsov and Taronna (2015)



Let

1 1
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Field redefinition

- 2 1 |
Cm(7) = Top—Daa{2+ W= —LA%0 [ar [asar [ exp(isat® + i5;T)
0
({_ g)a({_ E)Bj(—TS, ta g_l_ §7 g_l_ t_)
cancels
L 82
inHY —2___ &, (7)(0, 7z
(L n(J)(0,7|z)

resulting from the field redefinition in the 0O-form sector via First on-shell

Theorem. CC is analogous



n?,n7°-independence

The obtained 72,72-independence is in accordance with the result ob-

tained for lower-spin currents from analysis in the 0O-form sector

[mhp =0 = Quadratic correction in the 1-form sector ~ nn :
2

Ay dyP Sy ayP
resulting from the field redefinition in the O-form sector

F () = ifHo ®, () (y, 0x) + inH

n d5(7)(0,7ylx),

via First on-shell Theorem.

AS a result
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Nonlocal deformation should be shifted to a local one modulo exact

forms. Ways to do this are different.



Ansatz to reproduce results of 2010
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Howe dual algebra

To classify currents ~ current deformations it is convenient to use

two mutally commutative algebras Ysl, (vertical)
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and "sl, (horizontal)
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are dual to the rank-two covariant derivative, mapping current to current

94+ — Y
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go

— Deformed equations form Ysl, ® "sl, representation.
The Cartan operator fj € Ysl> is the rank-two helicity operator

The Cartan operator gg € hsl5 is the current helicity operator



Elimination of torsion

Torsion-like terms of deformation for spin s gauge one form
—s—1

are proportional to ys_ly
Currents Jpy with zero rank-two helicity do not contribute to torsion-like

terms because of pre-factors Hd/?@d{_)jﬁ- and H%9,,0,5

Using manifest formulae for trivial deformations OG,Vasiliev [1012.3143]
it can be shown that a current deformation dependent on J; with posi-
tive integer rank-two helicity h are equivalent to a current deformation

dependent on Jy ~ (f_)"7, modulo D% -exact forms.

Analogously, current deformation dependent on J;, with negative integer

rank-two helicity h are equivalent to a current deformation dependent
on Jo ~ (f4) " Th.

Trivial deformations were constructed for h5[2 lower-weight deformations

and can be dgeneralized by action of upper h5[2 generators



Conclusion
Current interactions result from a linear problem via bilinear substitution

Modulo field redefinitions quadratic corrections in nonlinear equations

in the 1-form-sector do not depend on n2 and 72

Modulo field redefinitions quadratic corrections do not contribute to
torsion-like terms



