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The construction of (meta)stable vacua which
break supersymmetry in string compactiÞcations, is 
a problem of signiÞcant interest for several reasons.  

My talk will make contact with two:

i) We now have techniques (growing out of AdS/CFT and the 
study of geometric transitions) that can teach us about novel 
SUSY breaking models that are hard to understand directly 
in weakly coupled quantum Þeld theory, i.e. are in some 
sense Òstringy.Ó

ii) Some of these models may have features that could be 
useful for (LHC-related) model building.

I will try to illustrate both of these possibilities, in this talk.
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I. Stringy SUSY breaking via Anti-branes

The simplest and most explicit example of a gravity dual to a 
conÞning gauge theory is the warped, deformed conifold 
solution.

The starting point is the singular conifold geometry:

x2 + y2 + z2 + w2 = 0 ! C4

The singularity can be viewed as a cone over S3 ! S2 .

There are two interesting gauge/gravity dualities associated
with this geometry:



i.  Placing N D3 branes at the tip of the cone:

one Þnds a near horizon geometry AdS5 ! T1,1 .

The metric and Þve-form in the gravity solution are :

ds2 = h! 1/2ηµ! dxµdx! + h1/2(dr 2 + r 2ds2
T 1, 1 )

h(r ) =
27!
4

1
r 4 (" ′)2gsN

(F5)r tx 1 x 2 x 3 = ∂r h! 1

where:



This is dual to a conformal Þeld theory described by 
Klebanov and Witten, with the quiver diagram (with
equal occupation numbers at the nodes) :

node 3, are commuting operations. Hence we do not have to assume an a priori hierarchy

between the scales ! 1 and ! 3. A more detailed examination in ¤4 will show that the only

really plausible case is when M = P .7 There, it is natural to assume strong dynamics at

both nodes 1 and 3 simultaneously. In ¤5.1 we argue that essentially any hierarchy between

! 1 and ! 3 is attainable in a string theory realization of this model.

Since our goal is to generate non-zero masses dynamically, it is crucial to ensure that

they are stable against relaxation to zero or infinity. The first scenario could occur if there

is an instability towards condensation of baryons, and would destroy the possibility of SUSY

breaking. Settling this question is di" cult, since the SQCD node is in a confining regime and

non-computable corrections to the Kähler potential are present. There is no obvious sign of

an instability in the gravity dual that we construct later. In the rest of the paper, we will

work under the assumption that the mesonic branch of node 1 is stable. This is a question

that certainly deserves further study. An alternative direction would be to investigate the

issue of stability of dynamical masses in similar theories for which it is possible to work in

the free-magnetic regime.

The gauge theory described above can be viewed as a sub-sector embedded in a larger

quiver, with possibly more gauge groups, fields (even charged under node 3) and superpo-

tential interactions.

2.2 A ZZ2 orbifold of t he conifold

In this section we present a theory that contains the sub-quiver discussed in ¤2.1 and hence

has the appropriate non-chiral matter and quartic interactions to generate dynamical masses

by quantum deformation of the moduli space. In addition, this model has a concrete string

theory realization in terms of D-branes probing a singularity.

The model we consider is a non-chiral ZZ2 orbifold of the conifold (see e.g. [34]). It follows

from the conifold gauge theory by the standard orbifolding procedure. Figure 2 shows the

conifold quiver for arbitrary ranks r 1 and r 2. The corresponding superpotential is

W = h! i j ! klAi BkAj Bl . (2.6)

r1 r2

1 2

Figur e 2: Quiver diagram for the conifold with SU(r1) ! SU(r2) gauge group.

7The argument for the existence of a meta-stable vacuum when P = M is more subt le, see ¤4.
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and with superpotential:
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ii.  Adding M (<< N) wrapped D5s:

The quiver and superpotential remain as above,  but the
theory is no longer conformal.  While the large r behavior of 
the gravity solution is as before (only modiÞed by a logarithm 
in h(r)), the small r behavior (Þeld theory IR) is different.

Klebanov, Strassler;
Vafa



It is useful to think of this modiÞed solution as being related 
to the  ÒdeformedÓ conifold geometry:

x2 + y2 + z2 + w2 = ! 2

This geometry has two 3-cycles, a so-called A-cycle
which is the three-cycle generated by real choices
of x,y,z,w, and a B-cycle which is swept out by the

2-sphere and the radial directon of the cone.

For N = KM, we can think of this geometry being sourced
by ßuxes: !

A
F R R

3 = M

!

B
H NS

3 = ! K



! ! exp(" " K /g sM )

Using the standard conifold periods
∫

A
Ω = z,

∫

B
Ω =

z
2! i

log(z) + regular

and plugging into the GVW superpotential 

W =
!

(F ! ! H ) " !

one Þnds that the deformation of the conifold is dynamically 
generated, and the deformation parameter is given by



The metric at the tip in the gravity dual is given by:

ds2 = a2
0 dxµ dxµ + gsM b2

0 (dr 2 + d! 2
3 + r 2d! 2

2)

i.e. there is a three sphere of size set by gM while
the two-sphere vanishes at r=0.    The coefÞcients are:

a0 ! e! 4! K/3gs M , b0 ! O(1)

The RR three form (which has ßux through the Þnite 
sized three-sphere at the tip) takes the form:

Fkjl ! f εkjl, f !
1

b3
0

!
g3

sM



This solution is supersymmetric and carries N units of D3 
brane charge, but has no explicit probe D3s.  So if one 
wishes to break supersymmetry by modifying the solution, an 
obvious option is to add some number p (<< M,N) of anti-
D3 branes.

The resulting theory will have a total D3-brane charge

Q3 =
!

H3 ! F3 " p = K M " p

which matches that of a theory with one less unit of NS 
ßux, and M-p probe D3-branes.  The latter is SUSY,  so one
should think of the anti-D dynamics as describing some 
state in that supersymmetric theory.   (To really justify this 
one should worry about the full asymptotics in the 
cascading solution and interpret these states via AdS/CFT; 
this is in progress). Chuang, DeWolfe,

Kachru, Mulligan

Kachru, Pearson, Verlinde



I:   They will be attracted to the tip of the warped, deformed 
conifold.  The gravity solution has a nontrivial Þve-form ßux
which we described at large r, and the anti-D3s feel a force:

Fr adial (r ) = ! 2µ3F5(r )

II:    They will undergo the famous Myers effect.   Namely,
the presence of the nontrivial RR 3-form ßux threading the

three-sphere at the tip of the deformed conifold, will
cause them to Òblow upÓ into NS 5 branes wrapping

a two-sphere in the three-sphere.

The resulting dynamics of the anti-D3s is as follows:



Plugging the background RR and NS Þelds at the tip into 
the Born-Infeld + Chern-Simons action which governs the 
anti-D3, we Þnd a potential for its worldvolume scalars:

gsVef f (! ) ! e! 8! K / 3gs M (p " i
4"
3

Fk j l Tr ([! k , ! j ]! l ) "
" 2

g2
s

Tr ([! i , ! j ]2) + ...)

It is then a moments work to see that critical points of  V 
occur when the phi matrices satisfy the commutation 
relations:

[! i , ! j ] ! i "ij k ! k

These are (after rescaling) the commutation relations of a
p dimensional matrix representation of SU(2)!  So the 
critical points are in 1-1 correspondence with (generally 
reducible) SU(2) reps; the solution with lowest energy is
the p-dimensional irreducible representation.



Intuitively, what happens is that the anti-D3 brane  Òblows
upÓ into a 5-brane wrapping 2-sphere in the 3-sphere.  The 
resulting state for p<<M is a metastable state which breaks 
supersymmetry; it can decay to the supersymmetric vacuum 
with the same global quantum numbers, by a tunneling 
process.

For p closer to M (the dividing line is about p = M/10), the
size of the 2-sphere approaches and surmounts the size of 
the equator of the S^3; in the full string theory, at this point, 
the 5-brane becomes perturbatively unstable, and directly 
rolls back to a supersymmetric vacuum with the same 
quantum numbers as the initial state.



Summary:  For p << M,N the system of p anti-D3s in 
the warped-deformed conifold gives rise to a stable
non-supersymmetric state with exponentially small

supersymmetry breaking scale (due to warping of the
anti-D3 tensions)!

Two natural questions about these states:

i) Recently, Intriligator, Seiberg and Shih discovered that
very simple vector-like SUSY quantum Þeld theories (like 
SUSY QCD with slightly massive ßavors) have metastable, 
SUSY breaking vacua.   The conifold quiver (and its 
generalizations) give QCD-like theories (with gauged ßavor 
groups).  Are there cases where these anti-D states at
large gN are present in a theory which has ISS vacua at small 
gN?



ii)  It is easy to compactify this situation (by constructing 
compact solutions with a warped, deformed conifold region).  
In such models, how do branes in the bulk of the Calabi-Yau 
feel the anti-D SUSY breaking?  Are there novel features that 

could be useful?

II.  Conifold quivers and metastable states

The KS Þeld theory itself does not have evident metastable 
vacua at weak gauge coupling.  However, simple 
generalizations of it do.

There exist simple Z_K quotients of the conifold whose
quiver diagrams take the form (e.g. for K=3):

Uranga

Argurio, Bertolini, Franco, Kachru; see also 
Franco, Uranga; Ooguri, Ookouchi; 

Giveon, Kutasov; Hirano;...
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Two of them see, locally, a C2/Z2 singularity. The other three are dual (via geometric
t ransit ions) to compact 3-cycles Ai (i = 1, 2, 3) which can be made Þnite by a complex
deformat ion. The corresponding quiver is shown in Figure 1.

3

4

1 2

6

5

F igur e 1: The quiver describing the field content of the gauge theory at the tip of the

non-chiral Z3 orbifold. The ranks of the gauge groups can be chosen arbitrarily.

We would like to consider the gauge theory arising from the following assignment
of ranks in the quiver

(Nc , Nc , Nc , 1, 0 , 0) . (1.2)

In terms of fract ional branes, this may be viewed as Nc N = 2 branes at nodes 1 and
2, Nc deformat ion branes at node 3 and another single deformat ion brane at node 4
(this deÞnit ion is basis-dependent, of course). TheÒSU(1)Ófourth node is not actually
a gauge group. Its interpretat ion is that X34 and X43 t ransform purely as fundamental
and ant ifundamental representat ions of node 3, respect ively. The corresponding quiver
is depicted in Figure 2.

cc c NN 1

1 2 3 4

N

Figur e 2: The quiver of the theory (1.2).

As we shall show, this system, whose dynamics we are going to study in detail,
reduces exact ly (in a region of the moduli space to be speciÞed below) to massive
SU(Nc) SQCD with Nf = Nc + 1 massive (but light) ßavors, and therefore admits
both the supersymmetric and the metastable non-supersymmetric vacua of that the-
ory. Hence, this system provides a string embedding of an ISS model. Moreover, it
has some addit ional virtues: the small ßavor masses are dynamically generated (and
stabilized), it is possible to give a simple gravity dual interpretat ion of the metastable
non-supersymmetric vacua, and R-symmetry is explicit ly broken (which could beuseful
in any model-building applicat ions).
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The corresponding superpotentials take the form:

which is problemat ic in model building applicat ions (as it forbids a gaugino mass).
In the rest of this sect ion, we introduce our model. Its Þeld theory dynamics is

analyzed in ¤2, where we show how an e! ect ive massive SQCD arises in a given corner
of its moduli space. An important role is played by a stringy instanton generated
contribut ion to the e! ect ive superpotent ial, whose origin we discuss in ¤3. In ¤4 we
prove that the quark masses can be dynamically stabilized, and in ¤5 we est imate
the lifet ime of the metastable vacua. In ¤6, we brießy discuss the gravity dual I IB
descript ion (involving ßuxes and branes in the deformed geometry). We also present a
I IA T-dual of the I IB picture, where the gauge theory arises from a conÞgurat ion of NS
5 branes and D4 branes. These descript ions allow one to visualize many (though not
all) aspects of the Þeld theory dynamics, and in part icular, make it obvious that the
metastable SUSY-breaking vacua are dual to models which contain ant i-branes. We
conclude in ¤7.

1.1 T he st ruct ure of t he model

The models we would like to analyze areobtained by considering (fract ional) D3 branes
at the t ip of a non-chiral ZN orbifold of the conifold, which is nothing but a straight-
forward generalizat ion of the system considered in [25] for the case N = 2.

The corresponding quiver gauge theory admits 2N gauge factors and 4N bifunda-
mental chiral superÞelds X i j interact ing via the following quart ic superpotent ial

W = h
2N!

i=1

(! 1)i+1X i ,i+1X i+1,i+2X i+2,i+1X i+1,i , (1.1)

where the index i is understood mod(2N ).
Because the quiver is non-chiral, we can consistent ly assign arbit rary ranks to the

quiver nodes, which suggests that there should be2N ! 1 independent fract ional branes
one can deÞne. This is indeed mirrored in the geometric structure of the singularity,
which admits 2N ! 1 independent shrinking 2-cycles the branes can wrap. In a given
basis, which will be relevant later, one obtains a natural classiÞcat ion into N defor-
mat ion fract ional branes and N ! 1 N = 2 fract ional branes, following the deÞnit ion
proposed in [31]. We remind the reader that deformat ion branes correspond to isolated
nodes in the quiver (and hence gauge groups with no matter) and lead to conÞnement,
while N = 2 branes arise from occupying two connected nodes, which yields a product
of two SQCD theories with Nf = Nc, and hence have a moduli space of vacua.

As we are going to show, for our present purposes it is enough to take N = 3 (any
ZN with N > 3 naturally works in the same way). Therefore, from now on we st ick
to this case, for simplicity. This speciÞc Z3 quot ient admits Þve shrinking 2-cycles.

3

For suitable choices of occupation numbers, these theories 
also have RG cascades and simple gravity duals in
an appropriate large gN limit. 

The simplest model which seems to have close relatives
of the metastable states of massive QCD, is the K=3 model
with quiver:



Two of them see, locally, a C2/Z2 singularity. The other three are dual (via geometric
transitions) to compact 3-cycles Ai (i = 1, 2, 3) which can be made finite by a complex

deformation. The corresponding quiver is shown in Figure 1.
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F igur e 1: The quiver describing the Þeld content of the gauge theory at the t ip of the
non-chiral Z3 orbifold. The ranks of the gauge groups can be chosen arbit rarily.

We would like to consider the gauge theory arising from the following assignment

of ranks in the quiver
(Nc , Nc , Nc , 1, 0 , 0) . (1.2)

In terms of fractional branes, this may be viewed as Nc N = 2 branes at nodes 1 and
2, Nc deformation branes at node 3 and another single deformation brane at node 4

(this definition is basis-dependent, of course). The“SU(1)” fourth node is not actually
a gauge group. Its interpretation is that X34 and X43 transform purely as fundamental

and antifundamental representations of node 3, respectively. The corresponding quiver
is depicted in Figure 2.
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N

Figur e 2: The quiver of the theory (1.2).

As we shall show, this system, whose dynamics we are going to study in detail,
reduces exactly (in a region of the moduli space to be specified below) to massive

SU(Nc) SQCD with Nf = Nc + 1 massive (but light) flavors, and therefore admits
both the supersymmetric and the metastable non-supersymmetric vacua of that the-

ory. Hence, this system provides a string embedding of an ISS model. Moreover, it
has some additional virtues: the small flavor masses are dynamically generated (and
stabilized), it is possible to give a simple gravity dual interpretation of the metastable

non-supersymmetric vacua, and R-symmetry is explicitly broken (which could be useful
in any model-building applications).
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This theory has a superpotential:

2. T he dynamics of t he model

The quiver gauge theory we are going to analyze is the one depicted in Figure 2. This
theory has a superpotent ial of the form

W = h(X 12X 23X 32X 21 ! X 23X 34X 43X 32) + mX 43X 34 . (2.1)

As already discussed, the two quart ic terms follow from the conifold by standard orb-
ifold techniques. The mass term for X 34 and X 43 is generated by a stringy instanton.
We postpone discussion of the relevant instanton to ¤3, and we proceed to analyze
the above superpotent ial. The quart ic coupling h has the dimensions of an inverse
mass, and is inversely proport ional to the UV scale generat ing the non-renormalizable
interact ion. In this context , it is natural to take h " 1/ M !

s . Here, M !
s indicates the

string mass scale e! ect ively warped down to a lower value due to the RG ßow, which
manifests itself as a duality cascade. For the Þeld theory interpretat ion to be valid, we
need M !

s to be bigger than any of the dynamical scales of the gauge groups involved in
the quiver.

To start analyzing the gauge theory, we will make some assumpt ions about the
scales of the gauge groups on every node. Node 3 is the main node where the ISS-like
SQCD dynamics takes place. Node 2 acts as a subgroup of the ßavor symmetry, broken
as SU(Nc + 1) # SU(Nc + 1) $ SU(Nc + 1) $ SU(Nc). Accordingly, we will take its
dynamical scale " 2 to be (much) smaller than the others, so that this gauge group can
be e! ect ively considered as classical.

Node1, which hasa number of ßavorswhich equals thenumber of colors, undergoes
conÞnement so that its e! ect ive dynamics is described in terms of mesons and baryons.
The mesons are going to supply mass terms for some of the ßavors of node 3, through
the superpotent ial couplings in (2.1), much as in [25]. These masses are subject to the
constraint on the deformed moduli space of node 1. In part icular, we will need the
scale " 1 to be such that those masses are st ill lower than the scale of the SQCD node,
" 3. The addit ional mass m will be larger than these Nc masses, but st ill smaller than
" 3. We will explain later how this parameter range can be obtained.

This model is quite similar to the one in [27]. One di! erence is that all the small
parameters are generated dynamically. In addit ion, this model arises naturally at a
fairly simple Calabi-Yau singularity.

Assuming now that node 1 is conÞning, the tree level superpotent ial reads

W = h(M22X 23X 32 ! X 23X 34X 43X 32) + mX 43X 34 , (2.2)

where we have deÞned M22 = X 21X 12. This superpotent ial is not quite complete: we
should really implement the constraint relat ing the mesons and the baryons of node 1
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In the regime where: ! 3 >> ! 1 >> ! 2

it can be analyzed by standard Þeld theory techniques.

(I will explain the origin of the mass term momentarily).

Intuitively, one should think of node 3 as SQCD with 
N_f = N_c + 1.  The other nodes are either ßavor nodes, or 
present to dynamically generate the needed light quark 
masses (so there is no Þne tuning).



Roughly this happens as follows.  Since the group at node 1 
has N_f = N_c, its moduli space is quantum modiÞed.  

If we call the node 1 meson M, then on the mesonic branch

detM = ! 2N c
1

Taking M to have equal eigenvalues, it is easy to see that the
quartic couplings in the superpotential then generate masses 

for N_c of the ßavors of node 3:

hX 12X 23X 32X 21 ! h! 2
1X 23X 32

This dynamically generates the tiny quark masses for all
but the last ßavor.  The last ßavor, coming from node 4, 
receives a contribution to its superpotential from a Euclidean 
brane wrapping (unoccupied) node 5 of the quiver:

Seiberg



cN

!

"
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1

Figur e 3: Theextended quiver describing the interact ion between thefract ional branesystem
and a Euclidean D1 brane on node 5, represented by a square. The relevant coupling is a
quart ic one, involving ! , " , X 34 and X 43, (3.1).

In evaluat ing the instanton contribut ion to the 4d e! ect ive act ion, we should integrate
over the only two charged fermionic zero modes ! , " . This yields a simple contribut ion
to the superpotent ial

c X 43X 34 e! Area. (3.2)

where c is a dimensionful constant and the relevant area is the area of the curve corre-
sponding to node 5. We thus ident ify the mass term as m = c e! Area. If we reasonably
take c ! M "

s , we see that it is not di" cult to assume that the area of the cycle wrapped
by the instanton is such that m < # 3. (Roughly that would amount to assume that
# 5 " # 3 if there was a gauge group on node 5.)

Now, a similar instanton on node 6, with fermionic strings stretching to node 1,
produces another term in the superpotent ial. The gauge invariant coupling in the
instanton act ion is

L = ! X 12X 21" . (3.3)

If we let a, bdenotegaugeindicesat node1 and f , g denotegaugeindicesat node2, then
the gauge contract ions in (3.1) give rise to ! øaX a øf

12 X 21,f øb" b. So performing the integral
over the ! , " fermions, which are now a set of 2Nc zero modes, gives the contribut ion

c#B ÷B e! Area!
(3.4)

to the 4d e! ect ive theory, where c# is similarly a dimensionful constant and the area is
now the one of the curve corresponding to node 6. The coupling (3.4) provides a mass
term for the baryons B = det X 12 and ÷B = det X 21 of node 1. We will see in the next
sect ion that this term does not however play an important role in the stabilizat ion of
the baryons.

Let us end this sect ion with a comment regarding a subt le point . With the above
reasoning, the coe" cients c and c# have been determined up to a dimensionless number
whose precise value we cannot direct ly compute in our geometric set-up. A crucial
ingredient for such coe" cients not to vanish involves thenumber of uncharged fermionic
zero modes on the ED1 brane. Before taking into account the quiver branes back-
react ion, there are four, since the ED1 is a 1/ 2 BPS state in the Calabi-Yau. While,
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In suitable circumstances, this generates a mass m with 
scale that can be tuned by varying the ÒsizeÓ of node 5 in 
the dual geometry.  Similar stringy instantons have been 

investigated by many groups and used to generate e.g. mu 
terms in recent papers.  

h! 2
1 < m << ! 3

the resulting theory at node 3 is roughly
SQCD in the regime where it has been shown to have a 
metastable SUSY breaking false vacuum.  One can go back 
and justify that the assumption of the mesonic branch on 
node 1 is justiÞed (no evident local instability to move to the 
baryonic branch and relax the quark masses); the full quartic 
W is crucial in doing this.

In any case, for

Blumenhagen, Cvetic, Weigand;
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This model and its relatives have three interesting features:

a) All mass scales are generated dynamically; roughly speaking 
the Þne tuned small mass of ISS has been ÒretroÞtted.Ó

b)  The quartic superpotential in fact deforms the original ISS 
theory by a quadratic in the magnetic meson Þeld.  This 

breaks the R-symmetry, which is good if one is interested in 
model building.

c) There is a reasonably simple dual geometry for these 
models, based on deformation of (xy)^3 = zw, where one can 

propose concrete gravity duals involving also wrapped D5 
branes and anti-D3 branes.  The understanding is however 

very incomplete at present.

Dine, Feng, Silverstein

Kitano, Ooguri, Ookouchi



ÒSequesteringÓ is an idea to help solve the following
problem (the so-called supersymmetric ßavor problem).

In gravity mediated supersymmetry breaking, the squark
and slepton masses of the MSSM arise from terms of the 

form

!
d4θ

1
M2

P
X   Xcij Qi (Qj ) 

III.   Warped Sequestering of SUSY breaking



Here, X is the chiral multiplet with the dominant SUSY 
breaking F-term:

X = ... + ! 2!FX "

and the Qs are the three generations of squark superÞelds.

It has been appreciated for many years that if

!FX " # (1011GeV )2

then one can successfully generate TeV scale squark/slepton 
masses with this type of coupling.  But the past twenty 
years of absent new sources of FCNCs / EDMs has led to
the following mystery: why is

cij ! δij
to such high precision?



The idea of  ÒsequesteringÓ  was proposed by Randall and 
Sundrum in 1998 to solve this problem.   They advocated a 
scenario where (due to locality in extra dimensions and 
spatial separation of the SUSY breaking and Standard Model 
branes) the dangerous dimension six terms in K are simply 
absent (or exponentially suppressed).
Then, one can use anomaly mediation or some other high-
scale mediation mechanism (gaugino mediation, high scale 

gauge mediation, mirage mediation,...) to generate the ßavor 
blind squark masses.

We will just worry about the Þrst part: sequestering is a 
question of dimension six, Planck suppressed operators.  It is 
UV sensitive.  Can one sequester in string theory?  In many 

cases, Dine et al have argued that the answer is no.



In recent work with McAllister and Sundrum, we argue that,
if one breaks SUSY at the end of a warped throat (as in the 
Þrst half of my talk), the breaking can robustly be 
sequestered from  ÒStandard ModelÓ or GUT branes 
localized elsewhere in the Calabi-Yau.

 The basic intuition follows from AdS/CFT duality, and uses
 CFT language.  We should think of SUSY breaking at the
 end of a warped throat as AdS/CFT dual to
 an approximate CFT which undergoes
 RG ßow starting at a high scale          and then conÞnes
 and breaks SUSY at a (much) lower scale         .

ΛU V
! IR



 In CFT language, if some operator      of the CFT (made of 
the X Þelds) couples to Q  Q

O

!
d4! c O Q  Q

then the coefÞcient c runs between the UV scale and IR
scale where SUSY breaking occurs.  So if      has anomalous

dimension     , on top of any standard suppressions
O

γ

cij ! (
ΛI R
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)!

So for order 1 anomalous dimensions, which are generic
in strongly coupled CFT, and normal choices of the SUSY

breaking and UV scales, this kills the unwanted cross 
couplings.



In gravity dual language, this has a straightforward translation:

*  The hierarchy between the IR and UV scales translates 
into the requirement that the throat length L be greater than 

a few AdS radii

*  The conformal dimension of      maps to the KK mass of
the gravity mode dual to       

O
O

*  Then the suppression of c is just the Yukawa fall off of the
propagator of the dual gravity mode as it travels  Òup the 

throatÓ!

This leaves a question: is it common for strongly coupled 
CFTs not to have non-chiral operators of dimension 2,

but only non-chiral operators of dimension ! 3



Unfortunately, the answer is no: if the CFT has any global
symmetry group G, then the supermultiplet of the G 

conserved current includes a component whose dimension
is precisely 2 and is protected by current conservation.

X   TaX has ! = 2

So why doesnÕt this couple to squarks and sleptons, and ruin 
sequestering?

Theorem: If G is not explicitly broken by the CFT dynamics 
that lead to conÞnement and SUSY breaking,  then the
SUSY-breaking F-component of this operator vanishes.

Schmaltz, Sundrum



So, such operators do NOT harm sequestering.
And, in common examples, all non-chiral operators which 
arenÕt protected in this manner, DO have dimension larger 
than 3 due to large anomalous dimensions from strong 
dynamics.

In particular,  the SUSY breaking by anti-D3 branes in the
warped deformed conifold satisÞes all of our requirements.
Hence, such SUSY breaking is sequestered from any 
realization of the Standard Model in the bulk of the Calabi-
Yau space.

This is one example of a phenomenological feature that 
certain  ÒstringyÓ  examples of SUSY breaking natural 
exhibit.  Are there others?   Could they be relevant at LHC?


