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Motivation
Observation

Calculation of some correlators in the o-models on the 1.h.s where mapped
onto the correlators of the free theories on the r.h.s.:

o-model subsector

312 OSp(4)2) S! or free compact boson
= OSp(3|2) [CC, Saleur, 08], [Mitev, Quela, Schomerus 08]
12 U(2]2) CP! or free symplectic fermions
CpP = m [CC, Read, Jacobsen Saleur 09], [CC, Mitev, Quella,
Saleur, Schomerus 09]
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Motivation
Questions

@ How to characterize the set of fields in the $312 and CP'? o-models
whose correlators can be computed within the simpler theories?

@ What is the exact connexion between the full theory and the subsector
theory? Both field theories being o-models, there must be a geometric
construction connecting them.

@ How much of the structure (conformal invariance, integrability) of the
subsector theory lifts to the full theory?

o Is the existence of simplified subsectors a general feature of o-models on
G /G’ superspaces? If yes, then are the simplified subsectors equivalent
again to o-models on H/H' superspace?
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Target space cohomology

Finding the right approach
Spin chains

OSp(2N + 2|2N) chain V37 GL(N|N) chain (Vyjy @ V* )@

G lled
HSSP = repy (HBrauer) Hy" = repy (ngvraaut;r)
Hgraver = ZEi,iJrl + wPi it H s = Z Eiiv1 +wPii2
have been extensively studied as discretizations of boundary o-models
_ U(N|N)
OSp(2N + 2|2N cpVNIN =
S2N+1‘2N_ p( + ’ ) U(]) XU(N— ]|N)

OSP(ZN +1 ’2N) [CC, Read, Jacobsen, Saleur 09], [CC,
[CC, Saleur 08]
Creutzig, Mitev, Saleur, Schomerus 09]
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Spin chains

OSp(2N + 2|2N) chain V37 GL(N|N) chain (Vyjy @ V* )@

G lled
HSSP = repy (HBraver) Hy" = repy (B faer)
Hpgraver = ZEi,iJrl + wP; it Hyaws = ZEi,iH +wPjjio
have been extensively studied as discretizations of boundary o-models
_ U(N|N)
OSp(2N + 22N cpVNIN =
SZNJrl‘ZN_ p( ’ ) U(]) XU(N— ]|N)

OSP(ZN + 1 ’2N) [CC, Read, Jacobsen, Saleur 09], [CC,
[CC, Saleur 08]
Creutzig, Mitev, Saleur, Schomerus 09]

Embedding of spectra

spec Hy C specH C --- C spec g (walled)

Brauer
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e cohomology

Finding the right approach
Spin chains

OSp(2N + 2|2N) chain V37 GL(N|N) chain (Vyjy @ V* )@

G lled
HSSP = repy (HBraver) Hy" = repy (B faer)
Hpgraver = ZEi,iJrl + WPi,iJrl Hl‘évrzﬂlll%(i = ZEi,i+1 + WPi,i+2
have been extensively studied as discretizations of boundary o-models
_ U(N|N)
OSp(2N + 22N CcPV-IN =
S2N+1‘2N_ p( ’ ) U(]) XU(N— ]|N)

OSP(ZN +1 ’2N) [CC, Read, Jacobsen, Saleur 09], [CC,
[CC, Saleur 08]
Creutzig, Mitev, Saleur, Schomerus 09]

Cohomology!

Embedding of spectra

Spin chains with different N in
g(walled) the same OSp or GL family are

spec Ho C spec 1 C - -+ C SPeCHpraner * | conpected by cohomology.
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Mathematical definitions and constructions
Lie superalgebras

Cohomological reduction of a Lie superalgebra g

with respect to an odd element Q, such that [Q, Q] = 20% = 0, is the Lie
superalgebra defined as

_ Ker[Q,:] Kergg
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Mathematical definitions and constructions
Lie superalgebras

Cohomological reduction of a Lie superalgebra g

with respect to an odd element Q, such that [Q, Q] = 20% = 0, is the Lie
superalgebra defined as

_ Ker[Q,:] Kergg

Classification of cohomological reductions ro = rank(Q)

Ho (gl(M|N)) ~ gl(M — rg|N — rg)
Ho (SI(M|N)) ~ si(M — rg|N — rg)
Ho (0sp(M|2N)) ~ osp(M — 2rg|2N — 2rg)
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Target space cohomology

Mathematical definitions and constructions
Modules

Cohomological reduction of a g-module V is the Hp(g)-module defined as

_KerQ:Ve—V KerpgV

Ho(V) = ImQ:Ve—V ImgV
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Mathematical definitions and constructions
Modules

Cohomological reduction of a g-module V is the Hp(g)-module defined as

Y (V)_KerQ:VHV_KerQV
AT Mo vV T ImgV

o if V ~ V* then ® Ho(U® V) = Ho(U) ® Ho(V)
o Ho(U*) =~ (Ho(V))
Vlbo() > WOEGF o Ho(U® V) = Ho(U) ® Ho(V)
W ~Ho(V), E=ImgV e sdimHp(V) = sdimV
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Mathematical definitions and constructions
Modules

Cohomological reduction of a g-module V is the Hp(g)-module defined as

Y (V)_KerQ:VHV_KerQV
AT Mo vV T ImgV

Properties

e if V ~ V* then Ho(U @ V) =~ Ho(U) @ Ho(V)
Ho(U*) =~ (Ho(U))"
Ho(U ® V) ~ Hp(U) ® Hp(V)

sdimHp(V) = sdimV

® Ho(Vaniopn) = Vantopon e Ho(Vv) = Vin

o Ho(Vaniapon)®" = (Vansaion)® @ Ho(Viyn)®F = (V) ®*

V’HQ(g) ~WOEDF
W~ HQ(V), E = ImQ \%
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Cohomological reduction of sigma models

Target space cohomology

@ Pick target space supersymmetry Q, Q> = 0. Correlation functions of
QO-invariant local fields depend only on their Q-cohomology.

© Compute the OQ-cohomology of the space of local fields. Interpret the
result as the space of local fields of a reduced field theory.

© Map the correlators of O-invariant local fields to correlators in the
reduced theory.
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Cohomological reduction of sigma models

Target space cohomology

@ Pick target space supersymmetry Q, Q> = 0. Correlation functions of

QO-invariant local fields depend only on their Q-cohomology.

© Compute the OQ-cohomology of the space of local fields. Interpret the
result as the space of local fields of a reduced field theory.

© Map the correlators of O-invariant local fields to correlators in the
reduced theory.

Cohomological reduction as a geometrical problem

geometrical object field theory object
e T(G/G")®" ® L,(G/G) _, o n-worldsheet derivative fields
@ G-invariant symm/antisymm @ kinetic/B-field or #-terms in the
form of rank 2 action
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Target space cohomology
Notations

Define the superalgebras

g~pyaday C g~bhdedf
b' ~ Ho(g') C b~ Ho(g)
2, = |ng/ C e = |ng
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Target space cohomology

Notations

Define the superalgebras
g~hadaf C ghDedf
b’ =~ Ho(g') - b~ Hp(g)
¢/ ImQ g C ¢ = ImQ g

Define the supergroups with corresponding Lie superalgebras

G C G
U U
H C H
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Target space cohomology

Target space cohomology
Notations

Define the superalgebras

g~pyaday C g~bhdedf
b' ~ Ho(g') C b~ Ho(g)
2, = |ng/ C e = |ng

Define the supergroups with corresponding Lie superalgebras

G C G
U U
H C H
Then one has
H/H C G/G .
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Target space cohomology

Central results

Cohomology evaluation

Ho <T®”(G/G’)®L2(G/G’)> ~ T®"(H/H'\®Ly(H/H'")

w g p(w)

o restriction p(w) of w to
g;ﬁ;azsné%,sor A o submanifold H/H' € G/G'
o T®"(H/H') C T®"(G/G')|u/m
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Target space cohomology

Central results

Cohomology evaluation

Ho <T®”(G/G’)®L2(G/G’)> ~ T®"(H/H'\®Ly(H/H'")

w g p(w)

o restriction p(w) of w to
r%;gfﬁ“é%,sm form w of o submanifold H/H' € G/G'
o T®"(H/H') C T®"(G/G')|u/m

oo =

Reduction of o-models on G/G’ superspaces C. Candu

Localization formula
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Target space cohomology

Cohomological reduction of o-models
Results

Space of local fields

Q-cohomology of the space of local fields in the o-model on G/G’ identified
with the space of local fields in the o-model on H/H'.
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Cohomological reduction of o-models

Results

Space of local fields

Q-cohomology of the space of local fields in the o-model on G/G’ identified
with the space of local fields in the o-model on H/H'.

Action

Restriction of a G-invariant metric/2-form on G/G’ to
e the points of H/H' C G/G’
o the tensor space T**(H/H') C T**(G/G')|y/mw

obviously gives an H-invariant metric/2-form on H/H'

SH/H’ = P(SG/G’)
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Cohomological reduction of o-models

Results

Space of local fields

Q-cohomology of the space of local fields in the o-model on G/G’ identified
with the space of local fields in the o-model on H/H'.

Action

Restriction of a G-invariant metric/2-form on G/G’ to
e the points of H/H' C G/G’
o the tensor space T®*(H/H') C T**(G/G")|u/mr

obviously gives an H-invariant metric/2-form on H/H'

SH/H’ = p(SG/G’)

Correlation functions
<H0(xi)> = <UP(0i)(xi)>

Reduction of o-models on G/G’ superspaces C. Candu 11/14
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CFT o-models on symmetric superspaces
Applications of cohomological reductions

reduced model H/H' conformal invariant
o-model G/G' is

e G/G’ admits a single radius only = / :
conformal invariant

o CH/H’ 7é 0
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CFT o-models on symmetric superspaces
Applications of cohomological reductions

reduced model H/H’ conformal invariant
o-model G/G' is

e G/G’ admits a single radius only = / ;
conformal invariant

o CH/H’ 7é 0

Classification of CFT o-models on G/G’ superspaces with one radius only

o-model maximal reduction
OSp(2M+2N+2[2M+2N) ;
OSp(ZM+1]2M) x OSp(2N+1]2N) e
OSp(2N + 2|2N) compact
D(2,1; ) boson
GL(M+N+1[M+N+1) 6
GL(M~1]N) xGL(MIN+1) ree
PSL(2N|2N) lecti
W Symp ectic
PSL(N|N) fermions
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Extension of cohomological reduction

@ WZW o-models can be reduced with the same tools: restriction of a
G-invariant 3-form on G is again an H-invariant 3-form on H.
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Extension of cohomological reduction

@ WZW o-models can be reduced with the same tools: restriction of a
G-invariant 3-form on G is again an H-invariant 3-form on H.
e OSp(M|2N) Landau-Ginsburg

S /dzx (8,8, 0,®) + g(®, )] ,

where ® is an even field in the fundamental representation,
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Extension of cohomological reduction

@ WZW o-models can be reduced with the same tools: restriction of a
G-invariant 3-form on G is again an H-invariant 3-form on H.

e OSp(M|2N) Landau-Ginsburg
S = /a’zx [(0,®,0,®) + (2, @)*] ,

where ® is an even field in the fundamental representation, and
Gross-Neveu models

5= / P [(V,00) + (T,00) + (¥, ¥)?]

where W, W are an odd fields in the fundamental representation, can be
reduced to corresponding OSp(M — 2rg|N — 2rp) models.
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Extension of cohomological reduction

@ WZW o-models can be reduced with the same tools: restriction of a
G-invariant 3-form on G is again an H-invariant 3-form on H.

e OSp(M|2N) Landau-Ginsburg
S = /a’zx [(0,®,0,®) + (2, @)*] ,

where ® is an even field in the fundamental representation, and
Gross-Neveu models

5= / P [(V,00) + (T,00) + (¥, ¥)?]

where W, W are an odd fields in the fundamental representation, can be
reduced to corresponding OSp(M — 2rg|N — 2rp) models.

@ Spin chains.
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Conclusions

@ Mapping of Q-invariant correlation functions of local fields in the G/G’
o-model to correlation functions in an H/H' o-model.

@ Classification of CFT o-models with one radius.

e Extension of cohomological reduction to WZW, Landau-Ginsburg and
Gross-Neveu models. Main idea applicable even to spin chains.
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Conclusions

Results

@ Mapping of Q-invariant correlation functions of local fields in the G/G’
o-model to correlation functions in an H/H' o-model.

@ Classification of CFT o-models with one radius.

e Extension of cohomological reduction to WZW, Landau-Ginsburg and
Gross-Neveu models. Main idea applicable even to spin chains.

@ Reduction with respect to a target space supersymmetry Q that does not
belong to the Lie superalgebra of the denominator group.

@ Extension to string theory in the pure spinor formalism. Proof of
conformal invariance.

@ How does the integrability of a cohomological subsector constraint the
integrability of the full theory?
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