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Plan

1) Massless and massive continuous spin field in R4:1

2) Continuous spin field in AdS;

3) Computation of partition functions

of continuous spin fields



Continuous spin field via deformation

of tower decoupled Fronsdal fields

for continuous massless spin

in R3:1 field by Schuster and Toro 2014



Totally symmetric double-traceless field in R%1
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Lagrangian for decoupled Fronsdal fields
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Ly — Fronsdal action for spin n — field
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gauge transformation parameters
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gauge transformations
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lLLagrangian for decoupled Fronsdal

massless fields in R%1

keep in L] for traces



Consider massless deformation

L= (¢|U]9)

(Lg|Lo)

5 = (ad + a8y + e1)[€)
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Solution

1/2

;= K1
(No +1)(2Ny +d — 1)

p1 dimensionfull parameter

for d=3 agrees with Schuster and Toro



massive deformation

L = (¢|(O— po)|¢) + (Lo|Lo)

5 = (ad + a8y + e1)|€)

— 1
L = a0 — 50&8542 + &282 + €9
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: F(Ny)

= NN +d-1)

F(Ny) = p1 — No(Ny +d — 2) g



Classical unitarity

£ = n(l0l¢) + ...

1) n>0

2) F(Ny)>0



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

of space-time symmetry algebras



F(n) >0 n=20,1,...,00

F(n)=pu1 —nn+d—2)ug >0

p1 >0 po <0



conjecture

massive classically fL_mli(;lcary continuous spin
ie

IS associated with

tachyonic UIR of Poincaré algebra



reducible case

F(s) =0

p1 =s(s+d—2)ug

F(Ny) = (s — Ny)(s
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) = |p®) + |p5T 1)

| MN> Z Lo an¢a1...an|o>

L(p) = L(¢%%) + L(p*T1)



po >0
#°* — classically unitary

$5T1H° _ classically non-unitary

po <0
#9* — classically non-unitary

$5T1H® _ classically unitary



Continuous spin field in (A)dS;4,



L= (¢|/(O4 my)|¢) + (Lo|Lo)

my; = —pg — p(Nu(Ny +d — 1) 4+ 2d — 4)

p=—-1/R*  for AdS

p:—|-1/R2 for dS
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—pNy(Ny +1)(Ny +d — 2)(Ny +d — 3)



Analyse F'(n) >0

For dS there are NO classically unitary solution

many solutions for AdS



Partition function



Apply Faddeev-Popov procedure
Step 1. Introduce

Faddeev-Popov fields

Nakanishi-Lautrup field

b)



Step 2.

BRST
L = L+ Lg fix

Lau = —{bILI6) + (@0 + Mep)le) + Zafbllb

MFP — —HMO _p(Nv<N'U‘|‘d_3) +d_2)



Step 3.

Feynman gauge aa =1

Integrate out field b

Liot = (¢|(0+ m1)[¢) + (c[(0+ Mgp)lc)



spin-n doube-traceless tensor
— spin-n traceless
D

spin-(n-2) traceless tensor
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L=L1+ L+ Lrp
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Mnp = —pg — p(n(n+d—1) +2d — 4)



