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The following list of errors was prepared based on the reviews received on my
dissertation work. After submitting my dissertation I prepared this list of corrections
on the basis of reviewers’ suggestions. I chose to list them ordered by the page num-
ber where they were found.

Page 21, par. 5, line 3: The sentence “generates an infinite set of charges that are
conserved thus proving the classical integrability of the model.” should be replaced by
“generates an infinite set of charges that are conserved. If these conserved quantities
are in involution, this proves the classical integrability of the model”

Page 22, par. 1, directly after equation (2.45): The following sentence should be
added “where the subscripts on the R-matrix show in which space the given matrix
acts non-trivially (while in the other space they act as the identity operator).”

Page 24, par. 1, line 1: Added the reference [147]: “gives the Bethe ansatz equa-
tions [147] for ] magnons along chain of length L”.

Page 25, par. 2, line 6: Reference numbers [56,57] should be replaced by reference
number [148]: “The string sigma model in AdS3 x S supported by mixed three-form

»

fluxes has recently been proved to be integrable [148]

Page 26, par. 5, line 2: The sentence “’yO‘B is the worldsheet metric with dety =
—1” should be replaced by “y*? = h®#\/—h is the Weyl-invariant combination of
the worldsheet metric h,g with det y = —1”.

Page 27, equation (2.65) should be replaced by:
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Page 31, par. 6, line 3: The sentence “where 7,5 is defined by ds? = —dr? + ds*”
should be replaced by “where 7,5 is defined by ds* = —dr? + do?.”

Page 40, par. 3, line 3: The sentence “ The relevant action consists of two parts”
should be replace by “The relevant effective action consists of two parts”.



Page 52, par. 3, line 1: The sentence “where ’yaﬁ is the worldsheet metric with
dety = —1” should be replaced by “where v*# = h*8\/—h is the Weyl-invariant
combination of the worldsheet metric h,g with det v = —1”.

Page 54: At the end of this page, I added the following subsection to chapter 3
named "3.4.2 Recent Developments of the n-Deformed Model”:
“In the last few years, several studies have been published to give a better under-
standing of the 7-deformed model and a considerable progress has been made. An
important question for example turns out to be whether or not the corresponding
model is type IIB string sigma model. In general, there is no a priori reason why the
deformed 7n-model should define a scale invariant 2d theory and, moreover, why it
should preserve the conformal (Weyl) invariance and hence still correspond to a con-
sistent superstring theory as the undeformed AdS5 x S® model does.
In [149,150], it was shown that the deformed background (3.73) fails to satisfy the stan-
dard IIB supergravity equations which indicates that the corresponding sigma model
is not Weyl invariant, i.e. does not define a critical string theory in the usual sense.
An approach followed to find out can be to work out the quadratic fermionic action
starting from the 7)-deformed action and some conveniently chosen representative of
the coset PSU(2,2[4)/S0(1,4) x SO(5). Then we need to find a field redefinition
which brings this action into the Green-Schwarz canonical form. This would allow
us to identify the background fields and further check if they satisfy the equations of
motion of type IIB supergravity and, in particular, to find a solution for the dilaton.
The model in [149] is based on a solution of the modified classical Yang-Baxter equa-
tion R-matrix corresponding to the distinguished Dynkin diagram of the psu(2, 2[4)
superalgebra.
In the corresponding model case, there is no independent information about the dila-
ton, and there exists no dilaton field that completes background fields to a type IIB
solution [149]. The RR couplings were shown not to satisfy the equations of motion
of type IIB supergravity.
In fact, the targetspace of the 7-model derived in [124] does not solve the type IIB
supergravity equations, but rather a generalisation of them [150]. The background
fields do not solve the type II supergravity equations, they instead satisfy a set of gen-
eralised type II supergravity equations that depend on a background Killing vector.
These generalised equations ensure scale invariance for the sigma model, but are not
enough to have the full Weyl invariance, which is present only when the target space
satisfies the standard equations of supergravity.
Later, in [151], it was shown that a further unimodularity condition is needed to en-
sure the Yang Baxter deformation has a valid string theory (supergravity) descrip-
tion. For the 7-model, the requirement that the target space is a supergravity solution
translates into a simple condition on the R-matrix which enters the definition of the
deformation. The 1-model has an interpretation as a string sigma model precisely for
the so-called unimodular R-matrices. The unimodularity condition takes the form:

7i;[bi, bj] =0 (1)

This is trivially satisfied by abelian r-matrices ([b;, b;] = 0), but for non-abelian r-



matrices this is non-trivial. Thus in the construction considered in [149], the R-matrix
is not unimodular in agreement with the fact that the background fields do not solve
the type II supergravity equations.

The unimodularity condition or the Weyl invariance condition of the n-deformation
was derived in [151] from the requirement that the spinor derivatives of the dilaton
to coincide with the dilatinos. The condition has the following form:

KMNSTY[[Thr, R(TN)}YZ) =0, VZef )

where T’ are basis of f and KMN is the inverse of the Lie algebra metric defined by
the supertrace:

Kun = STI‘[TMTN} (3)

The approach followed was comparing the general 17-model form to the standard type
II Green-Schwarz superstring and working out the superspace torsion to extract the
background superfields (the supervielbein, NS-NS three-from, R-R bispinor, dilatino
and gravitino field strength). It was further proved that the n-model has a standard
type II supergravity solution as target space if the Killing vector superfield K, ap-
pearing in the generalized supergravity equations is zero [151]. In fact, it must be
that it vanishes order by order in the deformation parameter.

In [152], n-deformation of AdSy x S? x T and AdS5 x S® superstring sigma mod-
els were studied using a certain class of solutions to the non-split modified classical
Yang-Baxter equation (mCYBE) known as Drinfel’d-Jimbo R-matrices which are con-
structed from a Dynkin diagram and the associated Cartan-Weyl basis. The Drinfel’d-
Jimbo R-matrix annihilates the Cartan generators and multiplies the positive and neg-
ative roots of the superisometry algebra by —¢ and +i respectively. It was shown
that for the two considered models, the unimodularity condition (no Weyl anomaly)
is satisfied if and only if all the simple roots of the corresponding Dynkin diagram
are fermionic. Therefore, supergravity backgrounds corresponding to R-matrix as-
sociated tothe Dynkin diagram with all fermionic simple roots were constructed for
AdSs x §% x T% and AdS5 x S° and it was confirmed that they satisfy the type IIB
supergravity equations.

In a recent paper as well [153], a two-parameter integrable deformation of the Ad.S5 x
S3 x T* superstring was constructed. The superisometry algebra of this model has
a group-product structure ¢ x (& and thus allows for a two-parameter integrable de-
formation. The shape of the deformation is again governed by the R-matrix solving
the non-split mCYBE on the superisometry algebra of the undeformed background.
Such R-matrices include those of Drinfel’d-Jimbo type. There are now two real de-
formation parameters 77, and nr controlling the strength of the deformation in the
left and right G copy. Two supergravity backgrounds corresponding to two different
unimodular Drinfel’d Jimbo R-matrices associated to the fully fermionic Dynkin dia-
gram were derived. The unimodularity condition for this type of Lie superalgebras is
equivalent to that the supertrace of the structure constants built out of the R-bracket
should vanish.

The complexified algebra (p)sl(2|2) admits three inequivalent Dynkin diagrams as-
sociated to different R-matrices that lead to different backgrounds. R-matrices as-



sociated to the fully fermionic Dynkin diagram give rise to two distinct full super-
gravity solutions. The two inequivalent unimodular R-matrices are of the type R =
diag(Ry, Rr) where Ry, and Ry are Drinfel’d Jimbo R-matrices satisfying the non-
split modified classical Yang-Baxter equation on psu(1l,1 | 2); and psu(1,1 | 2)g
respectively.

The bosonic background is common to the two choices of R-matrix, with the metric
and closed B-field. However, the dilaton and R-R sector depend on the choice of R-
matrix.

This is worth comparing to the solutions found in [117] where two solutions to the
supergravity equations of motion with bosonic background and supported by a R-R
three form flux have been constructed. In [117], it was shown that the metric of the
deformation of AdS3 x S x T space can be extended to a 10d type IIB supergrav-
ity solution. There is a one-parameter family of solutions with the free parameter
a = a(k) of the three scalar equations of the 6d theory. Nevertheless, the full solu-
tion supported by the dilaton, RR scalar and RR 3-form strength exists only for two
members of this family, a = 0 and @ = 1. This is the deformed background that we
use in chapters 4 and 5. The consistent 6d truncated on 4-torus Lagrangian of the full
10d type IIB supergravity Lagrangian is:

1 1
£6 = 6_2(I>[R + 4(V¢))2] - ﬁFrrmmenp - 5(60)2 (4)
The equations of motion of the scalars can be written as:

1 1
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Expanding in powers of xp, a unique solution was found which depends on one
parameter a. To find a 3-form flux Fi,,; supporting (together with the scalar fields)
the given metric through the Einstein equation, one has to specify the form of its
stress tensor T,,,,. Given the corresponding six-dimensional background (metric, dila-
ton,etc.) and computing the effective stress tensor in Einstein equation that should be
representing the contribution of the 3-form field, this T,,,, should satisfy the following
conditions in order for F},,,,; to exist:

T’ =0, uT®=0, tI°=0 (6)

It was shown that the expected stress tensor for the 3-form RR field F3 = dC sat-
isfies these relations only for the special values a = 0, 1 of the parameter a(x). The
small-x limit solutions can then be extended to solutions with general « to give the
resulting exact solutions:
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So, the solutions of the supergravity equations of motion corresponding to the two
R-matrices in [153] are the analogues of these a« = 0 and a = 1 solutions. The dila-
tons are exactly the same, but the R-R fluxes are different. This is due to the fact that
in [117] solutions of the supergravity equations of motion are only supported by a
three-form flux while in [153] the deformed backgrounds possess both a three-form
and a five-form flux”
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