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After promoting the phases of the soft masses to dynamical fields corresponding to Goldstone bosons of
spontaneously broken global symmetries in the supersymmetry breaking sector, the next-to-minimal supersym-
metric model is found to solve the problem and the stron@ P problem simultaneously with an invisible
axion. The domain wall problem persists in the form of axionic domain formation. Relaxation dynamics of the
physicalC P-violating phases is determined only by short-distance physics and their relaxation values are not
necessarily close to theé P-conserving points. Having observable supersymm@éifcviolation and avoiding
the axionic domain walls both require nonminimal flavor structures.

PACS numbse(s): 12.60.Jv, 11.30.Er, 12.60.Fr, 14.80.Mz

I. INTRODUCTION However, the MSSM suffers from a serious hierarchy
problem: theu puzzle. Namely, the Higgsino bilinear mass
The present bounds on the electric dipole momentgarametery which follows from the superpotential, can be
(EDM) of the particles generate serious hierarchy problemgnywhere between the weak scale and the Planck §ghle
ConC-erning the amount & P violation. To be SpeCifiC, let us In fact, the relaxation mechanism ﬁa] treats the’u param-
consider the neutron EDNI1]. It is well known that the eter as a soft mass which is already stabilized at the weak
QCD vacuum angleflocp) induces a neutron EDM which  scale. In this context, the next-to-minimal supersymmetric
is _apprommately_te_n orders of magnitude larger than the exg) (NMSSM) [10] is the most economic extension of the
isting bound. This is the source of the so-called str@fg MSSM in which thex parameter is induced by the vacuum
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celebrated Peccei-Quinn mechanig] which promotes notes that the NMSSM not only solves the problem but

focp to a dynamical variable via the phases of the quarksalso offers a rich phenomenology for collid¢tsl] and dark

[2—4] or additional color triplet$5], and then relax it to zero matter[;Z]. T . .
thanks to the instanton-induced effective potential. In this work we will discuss dynamical relaxation of the

In the realm of supersymmetry in particular the minimal CP phases in the NMSSM in order to check if it is possible

supersymmetric standard modMSSM), there arises the su- to have_a simultaneous solution to the hierarchy problems
persymmetriqSUSY) CP problem in addition to the strong concering the strongP, SUSY CP and thew parameter.
CP problem. Indeed, the soft-breaking parameters as well a Will be seen that the generalization of theparameter to a
the « parameter can have nonvanishing phd&asleading local operator modifies the infrared and ultraviolet sensitivi-
to a neutron EDM exceeding the bounds by three orders dies of the vacuum energy whereby offering a different re-
magnitude, except for certain portions of the SUSY paramlaxation mechanism. In particular, the radiative stability of
eter space where different sparticle contributions cafiel the vacuum energy will no longer be sufficient to relax all
However, it is clear that even if SUSY contributions partially CP-violating phases t& P-conserving points. In fact, there
cancel, to agree with the experiment, this is by no means will be remnant physical phases that can contribute to
complete solution of the problem because the str@f  CP-violating quantities such as EDMs or neutral meson
problem is still there. mixings.

A simultaneous solution to both stror@P and SUSY In Sec. Il we identify the possible sources of expliCiP
CP problems has been shown to eXi8t if there are spon- violation in the tree level NMSSM Lagrangian. We then de-
taneously broken global symmetries in the SUSY-breakingermine the symmetries of the superpotential, and thereby
sector. Here all soft masses as well as ghparameter pos- show the need for promoting the phases to dynamical vari-
sess dynamical phases which realize the global symmetriegbles. Here we also list all possible phase-dependent opera-
in the SUSY-breaking sector nonlinearly. In effect, the relax-tors which can contribute to the vacuum energy.
ation mechanism proposed {18] involves promoting the In Sec. lll we analyze the dynamical relaxation processes
phases of the soft masses to dynamical variables sq(ithat for the phases. First we discuss the relaxation of the QCD
the phases in the quark and gluino mass matrices relax theacuum angle. Next we estimate radiative corrections to the
QCD vacuum angle, andi) all phases appearing in the vacuum energy, and show that the SUSYP-violating
vacuum energy relax t€ P-conserving points due to the phases no longer relax to ti@P-conserving points.
radiative stability of the vacuum energy. While the former In Sec. IV we discuss the MSSM limit and show that the
solves the stron@ P problem the latter solves the SUSYP  differences between the two models follow mainly from their
problem. Therefore, the end result of this mechanism is thaglobal symmetries and assumptions aboutghparameter.
there is no source oE P violation beyond the Kobayashi- In Sec. V we summarize the main results of the work and
Maskawa(CKM) phase. compare them with those of the MSSM in a tabular manner.
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We discuss also the implications of the results for other TABLE I. Phase-dependeri-invariant,d=2 andd=4 opera-

CP-violation phenomena. tors and their phases.
Nonmarginal
II. CP-VIOLATING PHASES IN THE NMSSM operators Marginal operators
The superpotential of the NMSSM is given by (d=2) (d=4) Phase content
1 ASA: As§r AsA: ‘ H |2 d’s_ ¢k
W=hSH,-Hy+ §ksé3+ h,Q-H,0° AA AiSHy-Hg, AAS[H|? bi— s
AAL AS®, AALHI? , b= Pk
A A A a A* m,SH,-Hy, mA%|H] ¢
+hyQ-FgD°+heL - ALES, 1 e WS M s :
Q- HaDT el Ho D ma Mm%, mA7 H "
* * 2
where the Yukawa couplingss, . . . ,h. are non-Hermitian MAT MAT |l"|* b1
matrices in the flavor space. The Lagrangian of the model MAAAS bt bs— b
consists of several complex parameters MAT AAs b1t ds— Py
MAT AL A bt b s

— L5 (hk!S*?H,-Hy+ H.c.)+(;m)\7\7\
wherea is theld(1)g rotation angle, an®y, is the charge of
1 the superpotentiall) [15]. Therefore all of the gaugino
+AsSH,-Hy+ §AkS3+AuQ- H,U° masses and triscalar couplings are now spurions with charges
compensating those of the fields, and the theory has a unique
global symmetryl/(1)g. The same operation of promoting
+AQ-HgD+AL -H4E+ H-C-), (2)  the soft phases to dynamical variables in the MSSM, how-
ever, results in two global symmetries: Brsymmetry and a

where the first term is th&-term contribution, and the rest Petg?;gu;i?; Sdﬁ?:rﬂsest,ﬁ]e tree level vacuum energy. After
are all soft SUSY-breaking ones. In general the gaugm?ntroducing the dynamical phas€g) the NMSSM vacu.um
massesn, as well as the triscalar couplings, = . are all ; . ; ; .

- P manifold is described by the Higgs fields,H, andH 4, and
complex quantities. The Higgs sector of the theory has thregynamical phases ok gndA gl%eref(gr&é audirect?ninimi-
parametershk% , Ag andA, which can violateCP. After all S k- '

S°S, . . . . zation of the vacuum ener ives the relations
phase redefinitions of the Higgs fields there remains one in- a9

dependent phase, say Atgks }, which violatesCP explic- Arg[SH,-Hgl=Arg[A*], Arg[S®]=Arg[Af],
itly. This can be seen from the fact that the mass-eigenstate
scalars are mixtures of differei@P eigenstate$13]. This Arg[AAF 1= 05— by, (4)

tree level CP violation is a property of the NMSSM. For
comparison, one notes that in the MSSM there is no suckvhere 6,=Arg[ h,], 6= Arg[k.], and the Higgs fields here
effect because possible phase curhf2 appearing in are replaced by their vacuum expectation val(¢gV).
m3,H,-Hq can be rotated away after a phase redefinition offhese relations fix the phases of the Higgs fields in terms of
the Higgs doublets. Therefore, the only way for generatinghs andA, phases such that the relative phase betweend
CP violation in the MSSM comes by the radiative correc- A, equals the phase content of the¢erm contribution in Eq.
tions [6]. (2). Similar relations are also found in the MSSM:

The NMSSM superpotentigfl) possesses a global con- Arg[m3,]=—Arg[H,-Hg] after minimizing the vacuum en-
tinuousR-symmetry,24(1)g.! In fact, this would be a sym- ergy[8,6].
metry of the whole Lagrangian were it not for the finite ~ Any physical quantity with a nontrivial phase content is
gaugino massesn{,) and A terms. Therefore, the soft- restricted to depend onl§4(1)g-invariant combinations of
breaking terms break th&(1)g symmetry down to itsZ;  the mass parameters. Since the Higgs fields eventually ac-
subgroup which causes the formation of domain w4 quire VEV's they can also be included in the list of phase-
With finite soft masses the only way of keepitifl)g sym-  dependent invariants. Depicted in Table | are sets of phase-
metry unbroken is to let them have dynamical phases trangdependent invariants having mass dimensibn2 (first
forming as column andd=4 (second column The phase of each com-

_ bination is listed in the third column in terms of the indepen-

(my L, As A ALL AL AD) — e Rwe(my  Ag A AL AGLAe), dent phases

3
® ) =ArgIm AL, dy(x)=Arg[m, AL ],
¢1(x)=Arg[m\AF ], )
lUnder anR-rotation ¢ variable has charg®,=R,=Rj/2. If a ) ) ) )
chiral superfield has chargR, then the charges of its scalar and Which will prove useful in comparing the results with those

fermionic components are, respectivel§;, andR,—R,. of the MSSM. In Table I,|H|?={|9%,|H,|%,|H4/?} stands
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erators in Table |. The dot on the gaugino line shows the gauging s / "\ Ay ) YA
mass insertion. R n i L
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for the quadratics of the Higgs fields. These phase-depender @ © ®

operators are all determined by tRenvariance arguments.
However, their contribution to the vacuum energy depends FIG. 2. Diagrams generating ti@nmarginaloperators in Table
on the diagrammatics, and this will be done in the next sect. The dot on the gaugino line represents the gaugino mass inser-
tion. The radiative stability of the vacuum with respect to thetion.
phases will realize the relaxation process.
operators in Table |. To do this we compute the coefficients
of these operators. The operators with mass dimension four
(the second column in Table are marginal operators, that

It is clear from the superpotentidl) that the fermion IS, their contribution to the vacuum energy is always
superfields cannot be assignBetharges likeRo=—Ry, or weighted by dimensionless coefficients. On the other hand,
Ro=—Rp or R =—Rg; therefore,l(1)g has to have a Operators with dimension tw(first column of Table ) are
guantum mechanical anomaly with respect to both QCD anéionmarginal operators in the sense that their coefficients
QED. Then(1)g is a nonlinearly-realized global symmetry should have always mass dimension two. The divergences of
of the Lagrangian, and the phase fields above are nothing btft€ marginaloperators could be at mastyarithmicwhereas
the Goldstone bosons of some spontaneously broken globHlose of thenonmarginalones arequadratic
symmetries in the SUSY-breaking sector. The QCD anomaly We first calculate the contributions of thearginal opera-
of U(1)g shifts the QCD vacuum angle a&cp— foco tors to thg vacuum energy. Depicted in Fig. 1 is a set of
+Gr(X). SinceGg(x) is a Goldstone boson it would have a sample diagrams that generate some of the operators in the
strictly flat potential were not it for the instanton effects in Second column of Table I. Here), (b), (c) and(d) generate,
the QCD vacuum which develops a potential such thafespectively,nshf AiSHy-Hg, hsm,SH;-Hg, hsm A% |S|?
(Gr(X))=— qcp Whereby solving the strongP problem  and h¢myA¥|H,|2. All the remaining dimension-four opera-
[2,3,5,4. The resulting massive pseudoscalar isRhaxion,  tors can be generated using similar diagrams. For example,
ar, having massng~m,_f_/Mg,svand decay constari;  the diagram(e) in Fig. 1 generatekkshy m\Af AZ A;. One
~Mgysy- These axion parameters are in the invisildon  notices that evaluation of each diagram in Fig. 1 produces a
window [16] as long asMg gy refers to an intermediate marginal operator belonging to Table I; however, each con-
scale. In fact, theR-axion here is both a Kim-Shifman- tribution is conveyed by a by a nondynamical phase associ-
Vainshtein-Zakharov(KSVZ) axion (through the gluino ated with the Yukawa couplings. Letting the loop momenta
phasé and Dine-Fischler-Srednicki-ZhitnitskibFS2) axion  vary from mg, to Mp;, on dimensional grounds, thear-
(through the phases of the Higgs doubletéeedless to say, ginal operators contribute to the vacuum energy as
exactly the same kind of relaxation effect occurs also in the
MSSM with the associateR-symmetry[8]. M2

The soft breaking Lagrangiaf?) consists of four inde- (AV)iong= mg,zlog(—zpl
pendent phases Ar8s], Arg[Ac], Arg[A¢] and Ardm,]. 32
Clearly one combination of these four fundamental phases is
spent in relaxing the QCD vacuum angle. However, the re-

IIl. DYNAMICAL RELAXATION OF THE  CP PHASES

{Ca COE{ ¢s_ ¢f+ 63_ af)

+ Ch,c COS( ¢s+ 95) + Cq COS ¢f + Hf)

maining three phase&y(x), ¢« (x) and ¢:(x) cannot be +Co COS ps+ py— s+ O+ O, — O + - - -},
determined through the QCD effects. Therefore, one must

check the long-distand@lectroweak interactiongnd short- (6)
distance(interactions around Planck scpleontributions to

find their relaxation points. where the subscriplong emphasizes that this potential is

Relaxation of the effective QCD vacuum angle occurs viasensitive to long-distancer(;) physics; its dependence on
its instanton-induced potential. Similar to this, we now look short-distanceM ;') physics is only logarithmic. In this ex-
for the possibility of inducing potentials for the phases of thepression the dimensionless parametess . .. c. are, re-
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spectively, the weights of the diagrar®, . . . (e) in Fig. 1, we now compute those of theonmarginaloperators in the

and the ellipses stands for contributions of the diagrams thdirst column of Table I. Depicted in Fig. 2 are the loop dia-

generate other marginal operators listed in Table |. Here thgramg[(a), . . . (f)] generating the relevant operators in rows

weight factorsc; consist of the Yukawa and gauge couplings(1, . . . ,6) ofTable I, respectively. On dimensional grounds,

as well as the loop suppression factors. the nonmarginaloperators contribute to the vacuum energy
After estimating the contributions aharginal operators, as follows:

Maim3, [ — - - — —
(Av)short:W Ct COS( ¢f+ 0f+ 5f)+cs COS( ¢s+ 05+ 5s)+ CSkCOS( ¢k_ ¢s+ ek_ 05+ é\sk)

— - Cik - Cy
+Cts CO s~ g+ Os— b5+ Sps) +———CO py— by + O— O+ Sy) +
(4) (4

oS At O+ |, (7)

where the subscripshort stresses that this contribution is (d1)={()+ O=(ps)+ Os+ (9)
highly sensitive to short-distance physics due to its quadratic

dependence oMp,. In this expressiong; stands for the . — - .
P Pl P Fi after assuming that atl; are of similar order of magnitude,

weight of theith diagram in Fig. 2, and, its possible phase ich is reasonable. It is worthy of note that none of the

shift beyond the_ones coming from the Yukawa coupllngs.phases develops a VEV in close proximity of a

One notices that; here does not include the loop factors; C p-conserving point:{ ), { di) () #0,mr. It is mainly

they are functions of only Yukawa and gauge couplings. Thevere that there is an important difference between the

additional phase shift$; represent possible sources@P  NMSSM and the MSSM: The latter has all phases relaxing

violation at short distances. [EP is spontaneously broken the CP-conserving points whereas the former does not. In

together with supersymmetry they can be taken atGhe  the next section we will discuss the reason for this difference

conserving points. This is the case in the supergravity scedy considering the MSSM limit of the NMSSM.

narios[17] so that we will take it for granted by setting i The  physical ~ Goldstone  bosons G ys(X)

to zero[8]. =Msus¥¢rks(X) ~(¢ris), are massive pseudoscalars
So far we have assumed all Yukawa couplings to havéVith masses

arbitrary nondynamical phases. However, it is possible to

rotate the quark fields such that the phasela_Lpand hq are me ¢ (~M3m2 /M2 ey (10)

transferred to charged current vertices via the Cabibbo- "

Kobayashi-MaskawdCKM) matrix. In the SM the CKM

matrix is the only source o€ P violation, and its size is Therefore, particular short-distance sensitivity of the poten-

characterized by the Jarlskog invariant J  tials of ¢y, (x) require the pseudo-Goldstone bosons

=Im[V4ViViVi,]. Contribution of this parameter to the Yrks(X) to have masses right at the intermediate scale.

vacuum energy is af( a/4m)2J which is much smaller than These pseudo_-GoIdstone bosons have only d_erlvatlve cou-

the supersymmetric ones. Indeed, the Higgs sector Yukawglings to the visible matter so that they are invisible to col-

couplings fis and h,) have important differences from,  lider experiments. _ _ o
andhy concerning the loop structures in Figs. 1 and 2. During the entire analysis the triscalar couplings in Eq.
The vacuum energy with radiative corrections takes thd2) are written without Yukawa couplings, for convention. If
form required, one can separate the Yukawa couplings by the re-
placementA;—hAg, Ac—kAx and A;—h¢A;. Then the
V(1. s, 810 =Viree™ (AV)shorl b1, s, ) VEV's in Eq. (9) give
T (AV)iong( b5, bs, P, 8

(Arglmy A7 1) =(ArglmAi 1) =(ArglmAS 1)+,

which has to be minimized with respectdg(x), ¢:(x) and (12)

¢(X). It is worth noting that there is no particular operator

in Table | which has only long-distance sensitivity, that is, which are independent of the Yukawa phases. This replace-
all of the dynamical phases appear in both E§s.and (7). ment separates dynamical and nondynamical phases, and still
One further notes that,, ., has a large weight factor due to VEV’s of the phases do not relax to@P-conserving points.

its quadraticM 5, dependence. Therefore, all extremizationFrom this relation it follows that if any of these phases re-
equations for Eq(8) are saturated by the short-distance con-laxes to aCP-conserving point by some reason so do the
tribution, remaining two.
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Hy ,—-l-.l-'i 4 IVIIZDI
< A A (AV)yssm=Mgj,10g| —— | [CsCOL s+ )
y oy Hy +Hg i N m3/2
P | L ome L]
’.\t J I-@j o F \}"Af +CsCOL ps— s+ Os1) ]
At A7 =5 +m2,M32,c; cod ¢+ 65). (13)
© @ 0 In this expression the weight factors and the phase shifts

have the same meaning as in E@®.and(7), and the loop
FIG. 3. The diagramsb), (d) and (f) show, respectively, the SUPPression factors are not factored out. Taking again the
form of the diagramsb), (d) and (f) of Fig. 2 in the MSSM limit. ~ Phase shifts a P-conserving points in both short- and long-
Here the dot, triangle and square correspond to the insertions of tHéistance contributions, one finds thap;)=0 or = to an

mass parameters, , m2, and u, respectively. accuracy O(ms,/M2)). Then, necessarily ¢s)=0 or .
Therefore,{ ;) ({(ps)) is determined solely by the short-
IV. THE MSSM LIMIT distance(long-distancg dynamics. Moreover, both phases

) . o . relax to CP-conserving points. As a result, in the MSSM
To clarify the meaning of theCP-violating relaxation  |imit (12) the phases in Eq$9) and(11) go over the usual

points in Eq.(9) or Eq.(11) it may be convenient to discuss \SSM relaxation pattern leavingy, completely undeter-
the MSSM limit both algebraically and diagrammatically. mined.

The main difference between the MSSM and NMSSM fol- 1t s, in fact, theks— O limit that washes out any informa-
lows from their symmetries and structures of the superpotenjon apout the fate of, . Obviously, forks=0, the NMSSM
tials. With purely triscalar nature of the soft terms in €2, gyperpotentiall) possesses an additionel(1)po Symme-
the scalar potentials of all pseudo-Goldstone bosons turn oy, and therefore( ) is nothing but the phase lifted by this
to be controlled by the short-distance physics, in particularg|0ba| symmetry. Therefore, relaxation of the physi€d
there is no phase-dependent invariant that receives a pOte{?rolating phases away from tf@P-conserving points in Eq.
.tial only from the long-distance physics. This is not the €as€g) or Eq. (11) follows from the fact that thig) (1)pq Sym-

ial onletry is broken by a dimensionless paramétecarrying no

from the long-distance effec{8] so that its relaxation dy- sormation about the SUSY breaking sector.

namics is different than those of the remaining two. In the
conventions leading to E11), the MSSM limit is realized V. CONCLUSIONS AND DISCUSSIONS

by the replacements ) ) ]
In Table Il we list the main results of the work in com-

hS—u, hAS—m2,, k0, (12  parison with the MSSM prediction§8]. Here the upper
block refers to the nondynamical phases whereas the lower

where nowu andm?, are no longer dynamical fields, instead block is for the same models with dynamical phases. As the
they are background spurions that can appear only as mat@Ple shows, all three NMSSM pseudo-Goldstone bosons
insertions in the loop diagrams. It may be convenient to dish@ve masses arourids,sy so that they are too heavy to
cuss the modifications in the topologies of the diagrams irgPPear in the existing colliders. On the other hand in the
Fig. 2 under the replacemen&2). It is clear that diagrams MSSM one of the pseudo-Goldstone bosons fall below the
(@, (c), and(e) vanish due to vanishinks. However, as Fig. 1€V scale. o _ o
3 shows explicitly, the three-loop diagrantis) and (d) in Having flnltg SU_SYCP violation with vanishing QCD
Fig. 2 go over to two-loop diagram&), (d) whereas the . acHum angle is an important property of NMSSM not found
diagram(f) remains unaffected. A simple observation on Fig.In the MSSM. Indeed, with finitéycp, it does not matter if

— — , one cancels the SUSY contributions to EDME, because
3 shows that(b), (d) and (f) generate, respectively, the e QCD contribution anyhow exceeds the bound by several

phases ArBuAmMI 1= ds—¢r, Arglmumir’1=¢s and  orders of magnitude. Therefore, it is in the NMSSM that one
Arg[m\At ]=¢; . It should be emphasized that these phasegan safely take SUSY and CKM phases as the mere sources
are precisely the ones appearing in the MS[&Y! of CP violation, that is, EDM’s of the electron and neutron

. As is Cl-eal' -from the m-Odiﬁcations in the t_OpOlogieS of the as well asey and 6{</EK can all be calculated without wor-
diagrams in Fig. 2 and Fig. 3, types of the divergences of thgying about the effects of the nonperturbative strong interac-
diagrams are modified. Indeed, unlike) and(d) of Fig. 2, tjons. It is a question of the SUSY parameter space if the
now (b) and(d) are onlylogarithmically divergent. This is, calculated values for these observables agree with the experi-
in fact, what is implied by the spurion character of the singletment.
field in the MSSM limit. It is this effect that generates the It may be useful to recall here the relevance of the flavor
marginal operatorsuAm%,? andm, umy,? which are only  structure. Given the CLEO determination of BRGK* )
logarithmically divergent. On the other hand, the MSSMthen there is no possibility that the SUSYP violation can
limit does not alter the logarithmic structure of E§) apart  saturate the observe@P violation with minimal flavor
from certain modifications in individual diagrams. Therefore,structure[18]. Though having finite SUSYCP violation is
summing up the contributions of all diagrams, the radiativenecessary it is by no means sufficient; one has to look for
corrections to the vacuum energy takes the form flavor structures beyond the usual Yukawa hierarchies.
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TABLE Il. MSSM vs NMSSM without(upper block and with (lower block dynamical phases. Unlike
the MSSM, the NMSSM provides sources for SUEW violation, solves theuw problem, and has all its

physical Goldstone bosons with mass&@Vi 5,5y). Moreover, both models solve the stro@d® problem at
the expense of developing axionic domain walls.

MSSM NMSSM
u problem yes no
domain walls no yes
strongCP problem yes yes
sources for SUSYCP violation yes yes
global symmetries Z3
u problem yes no
axionic domain walls yes yes
strongCP problem no no
sources for SUSYCP violation no yes
no. of pseudo-Goldstone bosons 2 3
and their masses ~m3,/MgysyandMgysy all have~Mgysy
global symmetries U(1)poXU(1)r U1)g

It is a rather general statemdri9] that all Peccei-Quinn observable SUSYCP violation and avoiding the domain
type solutions to the stron@P problem suffer from the walls might be answered by a common flavor structure. One
axionic domain walls, which are disastrous cosmologicallyfurther notes that the quadratic short-distance sensitivity of
[14,20. Although axionic wall formation is an additional the NMSSM vacuum energy arises also in the dynamical
problem for the MSSM, it exists in the NMSSM with and flavor matriceq 23], Yukawa coupling$24], and determina-
without the dynamical phases so that phase relaxation dog®ns of the SUSY-breaking scalg5].
not generate a new difficulty in this model. One of the ways
of avoiding the axionic wall formation is to embed the
R-symmetry into the center of a grand unified the@BUT)
group [21]. However, in non-GUT gauge structures like  The author is grateful to Goran Senjanofdc numerous
MSSM and NMSSM this method does not work. The only discussions and helpful comments about various aspects of
remaining way out of this difficulty is to choose nonminimal this work. The author thanks Charanijit Aulakh and Antonio
flavor structured22] such that domain wall number is re- Masiero for useful discussions and their careful reading of
duced to unity. It is in this sense that the question of havinghe manuscript.
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