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Nonlinear HS Equations

¢ Nonlinear higher-spin equations [Vasiliev ’92]

AW + W s AW = —if A 0% (14 0B * 3ck) — if A% (1+ 7B x 5k) ,
dB+W=xB—BxW=0.

Master fields: W = W (Z; Y|K|x|0",dxZ), B=B(Z; Y|K|x).
Star-product:

(fxg)(Z,Y) = /d“Ud“Ve"“AVAf(Z YUY+ U)g(Z- V. Y+ V).

Inner Klein operators:
= exp (izoy®), x:=exp (ifdg_/d) .
wxx=1 xxf(z2%y*) =rf(—2z% —y*) * ».

Outer Klein operators k and k:

kk =1

. kf(z%y% 0%) = f(—z%, —y™; —0%)k.
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Perturbation theory
e Vacuum:

B=0, Wy=Q8YaYs+ 2.

i P Y — 3 —
QEYaYs = 4 (wLﬁyaya +o75a7, + 2ho‘ﬂyayg) :

e Linear order of dynamical sector:
Dogw (Y|K|x) = L(C),
D C (Y|K|x) 0,

L(C) = _’Z”hgdhﬁdédégqo, glK|x) k — %’ha h°P0,05C (4, 0K |x) &,
Doof = D-f + h*P (yaéﬁ- + yﬁaa) f,

Dy f = DL — in®P (yayB - aaég) .

DM = df + (W] yads + 2752 ) £.
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Restoring Fronsdal fields

e We expand fields of the theory as

o0 oo
W = § Wn,m, C= § Cn,ma
n,m=0 n,m=0

where fom = fo(n) a(m) (¥)" (5%)"
e We expand all 1-forms in terms of vierbein

D =: hO‘BDaﬁ-, Wnpm =: hBw

n,m|aﬁ"

e Then linearized equations are rewritten as

_ B i -
DPswniips = —Y0awn—1711186 — 0" Jani1 51156 + 5775n,05a3aco,ﬁ+2k,
b, . — 56 9.0 = p
Do"wppiap = —Ya0 Wnizitjap — Oal Wnstitisa + 5719,0000aCni2,0k-
D,;Com = YalsCrtm—1— 3a55Cn+1,m+1.
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Folding the second order

e We restrict ourselves to totally traceless component of the field
Gnm = wn,m|aﬁ'ya£_/ﬁ

iy i

yaDadaa¢n,m = n- m¢nf1,m+1 + Enénﬁm (m + 1) CO,m+1k7
—. i_ _

yaDadaa¢n,m = n- m¢n+1,mf1 + Enémﬁn (I'I + 1) Cm+1,0k7

yaDad!_/an,m = —i (n + 1) (m + 1) Cn+1,m+1'

e From this one finds

2. I'p—s+1 .\ P—S .. _
— Bp .8 apn . Ad
2. jp—s+1 \pP—S . s
— B B =G na
Co—s.s+p ns(s+p) (o —s) <y Dﬂgy ) (y D0 ) Ps,sK.

Ogss + oo = =52 (s = 1) Tes + --r)
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Quadratic corrections
e Quadratic order in canonical form [Gelfond, Vasiliev]:

Dogw + [w,w], = (C)+O(C w)+I'(J),
DwC+[w,Cl, = —-H,())—Hz(J)+DuwB().

e Current sector (s > s1+s3):
Dansf2,s|a6 = _!_/Baawsfhsfﬂaﬁ - yocéﬂ'‘/~)573,er1|0¢ﬂ + aaaasﬂ,s
Dﬁdws,s—2|5d = *yﬁédws—ns—nﬁa - Ddaﬁws+1,s—3|5a + 0508 Ts.s

where

_(s=2)! {~ (m4K)!(2s —m—K)!
Js,s = imi 8(2s)! 20 (s — k)k! (s — m!) m! .

(o) () " (o) T ()"
' {g (s+;7"_1)| ((a307)"+ (838%)") c (v'IKIz) € (Y2|K|x)}

yl=y2=0

Nikita Misuna (Moscow Institute of Physics al On current contribution to Fronsdal equations Moscow, 02.06.17 6 /10



Structure of the current

* With respect to helicity operator 3 (y*0, — 7“0 )

Cn,m € Cy, ifn>m,
C=Ci+C_ + G, Com € Co, ifn=m,
Come C_, ifn<m.

e Inside of J; s terms with equal helicities coupled have (s + s1 + s3)

derivatives, while terms with opposite helicities have (s + s1 + s3 — 2spis)
derivatives. Then one gets for positive helicities

Z (m+ k) (2s —m—k)!

Py (s —k)!k! (s —m!)ym!

Xs: ﬁ (8;8”)” Csi+p1,01-s1 <Y1> Csytpyp2—s2 (Yz) +h.c.
n=0 )

where

pP1+p2=8+S81+S2, Nn=s1+sy
k=py—s3, m=p;—sy
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Structure of the current

Considering transverse traceless contribution and modulo field redifinitions we
have useful identities:

D™+ =0,
. (0¢)...6 =0,
O(......¢) = 0.

We can also treat derivatives as commuting (flat limit). All that allows to put
long spinor expressions in necessary form, for instance,

B b B PBe D - —Pa D -
D, ;0,7 =D_s60", D,;Ds 0, DaaDgys =DgaD,;

DD, 5057 = DgsD,, 50,
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Currents in spinors

Playing with spinor indices yields

i(=1)° (st = 1) (s — 1)!
2-(s=1)!

(s+ s 4:52 -1 HZ} (772 =+ 772> a, I:(Duﬂ)P1—52 (Dm>52 ¢a(s1),d(s1)]
[(Duﬂ)pz_s1 (Doa)™ d)ﬁ(szm(sz)} +
+ (772 — 772) an [(DW)P'SZ (Dﬁﬁ-)”" Dvmcv(a—o,a(m—n&s]

[(Duﬂ)p2_51 (Dad)31_1 D6&¢76(sz—1),5ﬁ.(s2—1)1| ¥

qu/‘(s)’ﬂ(s) + .= (_1)$ (_I-)—S+$1+$2
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Fronsdal equations with currents

¢ Restoring vector indices, taking into account Tr (c4,05) = 214 and rescaling
fields

(_1)5 S1+52+S 4
O = ) 2 .
Pae) + (stsits—1)!

s

Z (7]2 +ﬁ2) an {(DA)II (Dc)sz ¢B(s1)} {(_DA)s—n (DB)S1 ¢C(sz)} +

n=0

+ (772 _ 172) a, {EMNPO (DA)n (Dc)szq DM¢NB(S1—1)} {(7DA)sfn (DB)S171 Dp(boc(szq)} T

where
S

-~ slsl (s + 51— s2)! (s — 51+ s7)! _
T (2s)!(sg —s1+n)!(s+s1—s3—n)l(s—n)n’ Za,, =t

an

n=0

e For minimal A-model (n = 77 = 1, even spins) this gives after integration by
parts

$1+$2+5_1
2

Hoa) + o = (Da)* (Dc)™ ¢ (Dg)* 66 +- ..

M(s+s1+s2)

that corresponds up to a constant factor [Sleight, Taronna ’16] where the
vertex was restored from boundary free scalar theory.
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