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Introduction

Dynamic HS equations schematically
dpw+wrw=T(w,w,C) + YT(w,w,C,C)+ ...,
dzC + [w,Cls = T (w,C,C) + ...

w = dat'w, (Y, K|x) — generating function for HS gauge fields.

C = C (Y, K|z) — generating function for HS stress-tensors (Maxwell,
Weyl, etc) + scalar C' (0, K|x).

T (w,w,C,C),YT(w,C,C),... — might contain infinite number of
derivatives between C-fields.

T-vertices can be obtained from generating system with doubled
amount of spinorial variables
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Introduction

Vasiliev equations in d = 4

AW +WsW =0,

dy S+ W, S =0,

d. B+ [W,B]. =0,

S%8 =i(0%04+nBxy+0Bx7),
[S,Bl. =0.

Here W = dz#W, (Z,Y,K), S = 0454 (Z,Y,K) , B= B(Z,Y,K).
Zp = (Zozazd)7 Ya= (ya,ﬂa)7 GA = (ga’éo'z), K = (ka ]27)
(Yoo kY = {20, kY = {0%,k} = 0, [Ja, k] = [Za, k] = [0%, k] =0, k* =1.

B
d; = da 5, (64,67} = {da*, 6%} =0 = {W,HB}—{W,dx b=
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Introduction

Star-product

(f*x9)(Z,)Y) = % /dUde(Z +UY +U)g(Z — V,Y + V)ellUaV?

(2m)

(Ya,YBlx = —[Za, Zp]s« = 2ican, [Ya,Zpls=0.
Central elements ~, 5
v = eV k0%, , 5 = €%V kA0,
Inner Klein operators

f (Z, anv g) * eizayo‘ = eizayo‘ * f (_27 27 Y, y) .
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Introduction

Perturbative expansion
Bo=0, So=0"Z4, Wo=w(y,7)-
Here w (y, y) satisfies dyw + w * w = 0.
[S,Bl., =0 = [So, Bi]« + [S1, Bo]« =0,

: e,
Using star-product [Zy4, f(Z,Y)], = _228Wf (Z,Y)
3}

[So, Bi] = —2i04 ——= By (Z,Y,K) = —2idz B, (Z,Y, K) = 0.

0Z4A
Bi(Z.Y,K) = C (Y, K).
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Introduction

—2idzS1 =inC xv+inC x~

Typical equation

Solution up to dz-exact terms is given by homotopy operator Ag
F(2,Y0) = £oJ (2,Y10),
where

B 4 0 [tdt
AT (Z,Y10) = (Z + Q) W/o Yrwz-0-nQ. i),

Where ) should be Z-independent. When ) = 0, Ay — conventional
homotopy.
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Homotopy operator Ag

o [d
Nod (Z,Y|0) = (Z + Q) aeA/O Yrwz-a-navim).

How to obtain this formula?
From Z to Zy = ZA+ Qa4

J(Z,Y]0) = J(Z' - Q,Y]9)

Conventional homotopy over Z’

1
Z’AagA/O %J(tz’—Q,ww).
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Homotopy operator properties

Index A in (Z 4, Y4, HA) takes arbitrary values

Resolution of identity

dzAg +Agdz +hg =1, where hgf (Z,Y|0) = f(—Q,Y]0)

Using definition and resolution of identity one cas show
NgAp+Aphg=0 = ApAp =0,
hPAQ = —hQAP — hPAp = 0,
Ap— O ={dz, 408} +halp

Moreover

Alp) = / dQp(Q)Ag, with / d0p(Q) = 1.
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Homotopy operator properties

Two component relations (ZA, YA,HA) = (2o, Yo, 0%)

DoDaf(z,9)0%05 =2 /

1 6(1—11—To—73)(2+b)a(240a)* f(T12 — T3b — T2a,y)
[0,1]?

heDpDof(2, y)G’B&B = 2/ d*7 6(1—m—7a—73) (b— )y (a—c) f(—T1ic—T3b—Taa, y) .
[0,1)3
As consequence

h(ut1)a2—par Das gy =0 Ve C

DpDNay = 2/ d*r 6(1—7’1—Tg—7'3)(z—|—b)a(z+a)aei(le_T2“_73b)ﬁyﬁk,

[0,1]3

he ApDNoy = 2/ d>r 6(1—7‘1—7'2—7'3)(b—c)g(a—c)ﬁefi(716+72a+73b>"‘y&k:.
[0,1]3

As consequence
ha+o¢yAb+ayAc+ay’Y = haAbAc’Y VYa € C.
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Homotopy operator properties

(Ad - Ac)(Aa - Ab)7 = (hd - hc)AaAb’Ya
Star-exchange properties
Aquay(C(ya k) * F(Zv @/|9)) = C(ya k) * Aq—f—(I—Oc)p-l—ozyl—‘(zv y|0) )

where ¢ is z and y independent spinor.

. 0
Pa = —i05, paC(y,k) = C(y, k)pa = —Z@C(y, k)

Aq-‘roay (F(Z7 Y; 6) N C(y’ k)) = Aq+(1+o¢)p+ozyl_‘(27 Y 9) * C(y’ k)

Aq+ay7 * C(ya k) = C(ya k) * Aq+2p+ay7 :
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Central on-mass-shell theorem. Preliminaries

Only holomorphic sector
—2id,S; =inC vy = 51 = —ng (Cxy) = —gC * Np (),

0
h ., = 0%
where d 0 a0

1
2id, W1 = d, 51 + [w, Sl]* = W)= f,Ao (del + [w, Sl]*)

Wi = T (C’ * Wk ApyiDprory —w Cx DpNpy),
where o
= 7105 tawly) = wW)te = —ig cwly).

Thanks to star-exchange formulas!
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Central on-mass-shell theorem. Dynamic equations

dywtw*xw= —%—W*Wl —Wi*xw
d, W is proportional to z,.
dywtwxw=0, d;CH+w*xC—Cx*w=0.

dp (W Cx Dp i Npy) = —wrxwx Cx Dprp 4, Npy + ..

dpw +wxw = 4%“ *w ok Ok (Dpityrts = Bpttn) (Bp = Dpyey) 7+

+ 4%0.2 % C ok wx (Dprty4ts — Dprats) (Dptta — Dpttr+2t0) Y+

+ 4%0 * Wk Wk (Dpity+ts — Dprti42t) (Dptrtr+2ts — Dptati+2t2) V-
Recall the following property

(Ad - Ac)(Aa - Ab)7 = (hd - hc)AaAbfY .

Korybut Anatoliy (Lebedev Physical |SIe}istelde)s)aeysYci:-Ae) =Rl 25 ¥e) oY A TSR oo I 4 June 2018 13 / 15



Central on-mass-shell theorem. Dynamic equations

dzw FTwrw = Twa’ + Twa + Twa

Ui
Twwo = Ew * W ok C * hp+t1+t2ApAp+t2’Y =

= 77/ d37—5(1_7-1_7-2_7-3)67:(1_7—3)8(1182“)(
21 [071]3

x 0%w((1 = 1)y, §) * Oaw(r2y, §) % C(=1101 — (1 — 72)02,5; K)k

No y-depence in C'! Ultra-local
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Conclusion

e Background independent central on-mass-shell theorem with
ultra-local structure of vertices

e Thanks to star-exchange formulas structures Ay, AA%,
A (A x A7), ete. appeared to be the only thing to be analyzed

e Generalized homotopy operators may be also applied in 3d
Prokushkin-Vasiliev theory (work in progress)
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