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Plan

1) Massless and massive continuous spin field in R%!
metric-like formulation in terms of double-traceless fields

2) Metric-like formulation in terms of traceless fields

3) BRST-BV formulation (4 interrelation with metric-
like approach)



BRST Lagrangian for continuous massless
spin in R3:1

L7 (PQ|P)
L= (P|Q|P) + NA|P) A. Bengtsson (2013)

Metric-like Lagrangian for continuous
massless spin

bosonic in R3! Schuster and Toro (2014)

fermionic in R31
Bekaert, Najafizadeh, Setare, (2016)

bosonic and fermionic massless and mas-
sive in R%1 (and AdS too)
RRM, (2016,2017)



Metric-like approach
Continuous spin field via deformation
of tower decoupled Fang-Fronsdal fields

method by Zinoviev 2001



Field content

Totally symmetric double-traceless field in R4:1
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Ln - Fronsdal Lagrangian for spin n-field
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gauge transformation parameters
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Lagrangian for massless fields in R%1
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massless in flat: gauge transformations
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massive in flat
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deformation procedure Zinoviev 2001



massive in flat

em:f’lj em:Uf

FfU — (S — N'U)mQ



Continuous massless in flat

Em:f’l_J em:Uf



Continuous massive in flat
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k and m — dimensionfull parameters
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Classical unitarity

L= {o|Up) + ...



All previously known classically unitary
systems turns out to be associated
with unitary representations

of space-time symmetry algebras



k>0 massless continuous
unitary and irreducible

k>0, m2<0 tachyonic continuous

unitary and irreducible



conjecture

massive classically fL_mli(;lcary continuous spin
ie

IS associated with

tachyonic UIR of Poincaré algebra



reducible case
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L(p) = L(¢%%) + L(p*T1)



m2>0

qbo’s — classically unitary

gbs—i—l,oo .

classically non-unitary



Metric like formulation in terms of
traceless fields
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double-traceless — traceless @ traceless
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L = (¢1](O—m2)|¢r) — (¢u] (O — m?)|bm)
+ (Lm¢|Lme)
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BRST-BV formulation in terms of

traceless fields



Oscillators in metric-like approach

o, v

Fields in metric-like approach

¢(a,v)



Oscillators in BRST-BV approach

o, v, 0,1, p

Fields and anti-fields in BRST-BV approach

d(a*,v,0,n,p)



0 — Grassmann odd coordinate

N I, Grassmann odd oscillators
(creation operators)

{p,n} =1, {n,p}=1

1l0) =0 pl0) =0
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(No + N, + N, — N,)|P) = 0

a?|d) = 0 traceless



|#) = |¢1) + plc) + n|T) + pn|om)
|dx) = |P1+) + p[Cx) + nlcx) + pn| P14

|p) — fields

|ps) — antifields

Batalin-Vilkovisky bracket

(0(x), «(y)) = é(z —y)



BRST-BV Lagrangian Siegel 1986
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BRST charge
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BRST-BV — metric-like formulation.

Fields and antifields with nonzero dghost
number = 0

c) =0, c) =0
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Siegel gauge, global BRST and antiBRST
transformations
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