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Electroweak baryogenesis mediated by locally supersymmetry-breaking defects
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We consider the scenario of electroweak baryogenesis mediated by a cosmological defect in models of
supersymmetry breaking. When the effective electroweak breaking scale is raised in the defect configuration,
the mechanism of electroweak baryogenesis works at a higher energy scale. The baryon charge produced by the
mechanism is captured in the defect. It is protected from sphalerons and then released when the defect decays.
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[. INTRODUCTION suppressed in such regions while they would be effective in
the bulk of space. The motion of the defect network, in a

Contrary to a naive cosmological expectation, evidencesimilar way as the motion of bubble walls in the usual
shows that the Universe contains an abundance of mattetrongly first-order phase transition scenario, will leave a net
over antimatter. In this paper we consider alternative mechakaryon number behind the moving surface and then the
nisms of electroweak baryogenesis. Electroweak baryogerbaryon asymmetry will be kept in the sphaleron-suppressed
esis is commonly known as an attractive idea because of iteegions inside the defect. Then the defect protects the baryon
calculability in which testable physics, present in the stancharge from sphalerons until sphalerons become inactive,
dard model of electroweak interactions and its modest exterand then decays to release the baryon number after elec-
sions, is responsible for this fundamental cosmologicatroweak phase transition. The idea of such protection of the
event. One may think that the previous negative results oproduced baryon number is not new and is commonly used
the minimum standard model is an indication that the baryory many authors in the topics such @dalls[2] or defect-
number asymmetry in the Universe was not created at thenediated baryogenedi8,4].
electroweak phase transition, but rather is related to the phys- In this paper we will point out that this idea works in
ics of higher energy scales. Of course one can stick to elesupersymmetric extensions of the standard model when the
troweak baryogenesis considering the extensions of the pasupersymmetry-breaking scale is raised inside the defects.
ticle content of the standard model to get a strongeiThe defects should be formed before the electroweak phase
electroweak phase transition in the allowed parameter reiransition and should decay after the electroweak phase tran-
gion. In the general scenario of electroweak baryogenesis thgtion. We consider the defects that break supersymmetry lo-
baryogenesis occurs at the phase boundary; this requires thelly and only at a short period of cosmological evolution of
coexistence of regions of large and sm@t/T), whereH  the Universe.
denotes the Higgs field in the standard model. In the regions In Ref. [4] the mechanism of baryogenesis by the decay
of small(H/T), sphalerons are unsuppressed and can medpf the string defects which initially possess the baryon num-
ate baryon number violation, while the regions of largeber is discussed. The mechanism we will discuss in our paper
(H/T) are needed to store the created baryon number. Belosan be one of the possible mechanisms of generating the
the critical temperatur&E " of the electroweak phase transi- initial baryon number asymmetry contained in the defect.
tion, (H/T) grows till sphalerons are shut-off in the whole
Universe. For electroweak baryogenesis to be possible, one
needs some specific regions where) is displaced from the
equilibrium value.

The idea we examine in this paper is that the same mecha- Many kinds of mechanisms of breaking supersymmetry
nism of electroweak baryogenesis can happen along top@re discussed by many authors. The hidden sector model in
logical defects left over from some other cosmological phasesupergravityf5] is perhaps one of the most popular scenarios
transitions that took place before the electroweak phase trammong them. In hidden sector models, supersymmetry is bro-
sition. The idea of defect-mediated electroweak baryogenesigen in the hidden sector by some mechanisms, such as the
is already discussed by many authfits They have consid- Polonyi model[6], dynamical breaking by gaugino conden-
ered the configurations of the Higgs field itself where thesation[7], or the O’Raifeartaigh modé¢8]. The effects of the
vanishing Higgs vacuum expectation value is realized in thesupersymmetry breaking are mediated to the fields in the
core of the cosmological defects. On the other hand, the dissupersymmetric standard model only by the gravitational in-
placed Higgs vacuum expectation value can be obtained bigractions, thus suppressed by the cut-off scale.
indirect effects of other field configurations. If the effective  There is another mechanism of supersymmetry breaking
electroweak symmetry-breaking scale is raised in some ran which the effects are mediated by gauge interactions. The
gions inside the cosmological defect, sphalerons could bgauge mediation of supersymmetry breaking has an attrac-

tive feature, ensuring the degeneracy of squark masses and
therefore suppresses the dangerous flavor changing neutral
*Email address: matsuda@sit.ac.jp current(FCNC) effects.

Il. GAUGE-MEDIATED SUPERSYMMETRY
BREAKING IN THE DEFECTS
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The main motivation for these models is to explain thedard model(MSSM) sector through loop corrections. The
origin and the stability of the hierarchy between the funda=soft terms calculated this way depend on the parameter
mental scale and the electroweak scale. In this sense, ti&4/S) in the messenger sector. In this model we assume
quadratic divergence in the Higgs boson mass parametefiat the effective electroweak scale in this region becomes as
coming from a top quark radiative correction is canceled bylarge as 16 GeV.
the divergence coming from a scalar top. Considering these |If the second vacuun®.3) is lifted by a small soft mass
cancellations and including supersymmetry breaking at scalgf q and |, or by contributions suppressed by the cut-off
Msysy. the resulting divergence becomes logarithmic. Thescale, the degeneracy is broken and the domain of the local
Higgs mass is reliably computed in the effective theory, andminimum (2.3) shrinks. It occurs when the pressureomi-
is not dominated by unknown physics at the cutoff. To benates the energy density and also becomes larger than the
more precise, one can say that the stability of the hierarchy iforce of the wall tensiof.Denoting the induced soft mass as
due to the existence of supersymmetry at a higher energyy,, the temperature when the domain shrinks Tg
scale, while the hierarchy is produced by the dynamical JmgA. For my>10? GeV, the domain shrinks before
breaking of the supersymmetry or large suppression factoharyogenesis starts, and the wall appears as the composite
from the fundamental scale. One can also find some alternagate during baryogenesis. The composite domain wall is
tives of these mechanisms of supersymmetry breaking igonstituted by two parts, the outer regi@i>|Fg'? where
light of the M theory, large extra dimensions, and branethe messenger matter fieldsand | acquire large mass and
worlds[9]. ' _ stay at the origin, and the inner regi¢g| <A, where the

Among these mechanisms of supersymmetry breakingmessenger matter fieldsandl can develop nonzero vacuum
we first focus our attention on the gauge-mediated models. IBxpectation values. The outer side of the wall behaves almost
this section we explore the possibility of obtaining the the same as the conventional gauge mediation sector of su-
baryon asymmetry of the Universe by using toy models ofpersymmetry breaking and works as the phase boundary in

gauge-mediated supersymmetry breaking. the conventional defect-mediated electroweak baryogenesis,
producing the required gap. In the inner region, which we
A. Toy model 1 denote the “core” of the defect, the messenger matter fields

el andl can develop nonzero vacuum expectation values and

Here we would like to consider the simplest version of th . .
Rrotect the incoming baryon asymmetry produced at the

gauge-mediated models of supersymmetry breaking whic ide of th i
doesnot break supersymmetry in the true vacuum but breakQUter side o t € wal.
supersymmetry locally in the defect configuration. The mes- When mo is smaller than the electroweak scaleng(

senger sector can be described by the superpotential <10° GeV) g the false vgcuu_nQS>=0 appears dgring the
baryogenesis, and then it shrinksTat T4. This period cor-

1 5 5 — _ responds to the limit when the width of the core becomes
Wi =3 AS"= ksSA™+ kSqat xSl (2.)  infinite. In the second vacuum configurati¢h3), where the
gauge symmetry is already broken by nonzero expectation

whereSis a singlet superfield. The superfigldransforms as ~ values ofg andl, the induced soft mass, must be small if
a (3,1%) under the standard model, whiletransforms as the supersymmetry breaking in the buII_< of space is induced
S . ) . by an another sector of gauge-mediated supersymmetry
(1,2~ 3). Then the minima of this potential are at breaking
Here we should note that the Higgs field is not the sole
(S)y=+ \EA, candidate of the sphaleron-suppressing field that condensates
A inside the baryon-protecting defect. It is easy to see that any
_ _ (2.2 field that carries th&U(2), quantum numbers contributes to
(qg)=(l1)=0 the sphaleron energy, so that the baryon number breaking
sphaleron interactions can be suppressed by the field conden-
and sates of other fields in the cof4]. We should also note that
if a condensate is carrying the baryon number, then there will
(=0, be massless excitations of the Goldstone boson as well. What
o (2.3} we consider is the situation that the baryon number is spon-
(ag)~(I1)~AZ. taneously broken and the baryonic charge is stored inside the
) ) defect. The situation is very similar to the well-known idea
We set the scalé\ at the intermediate §caL&~106 GeV. of B balls or the baryogenesis discuused in Ré&f.
Ks, Kq, andk are assumed to B@(1). A is not assumed to What we will consider is the situation when the effective
be O(1), since the width of the domain wall is determined gcgle of the soft supersymmetry-breaking parameter
by \. Two examples are considered;-10"* (thin wall) and (|Fs/9]) is raised in the surface region of the defect, but the
\~10"° (fat wall). o - particle spectrum is not affected in the bulk of space. This
At the boundary of qq)=(I1)=0, it is easy to see that
the auxiliary component of the fiel& (Fg) can acquire
vacuum expectation value of ordéFg)=A? in the wall. IHere e denotes the energy difference between two minima, Egs.
This effect feeds down to the maximal supersymmetric stan¢2.2) and(2.3).
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can be realized in a simple way if the dynamical Ng ) . m\2my, &
supersymmetry-breaking sector or the messenger sector de- ?”O-ZHW(Q*) KA 9CPU—(?) o @4
velops a cosmological defect. In the simplest céké) the v -
excessive breaking of supersymmetry is realized ir(tben-  whereD, is the diffusion constant for leptons, agtl is the
posite cosmological domain wall which interpolates two persistence length of the current in front of the bubble wall.
minima (S)= = \(xs/\)A. The supersymmetry breaking in Herem, andm;, denote the lepton and Higgs boson masses.
the defect sector can vanish in the true vacuum, but shoul#@hen the background field configuration is steep, at the tem-
become large in the defect to realize the coexistence of theerature much below the phase transition in the defedt at
regions of large and smalH/T). =T,, the effect ofCP violation is suppressed exponentially
Since the defect sector is not necessarily required to bgince the typical energy of the charge carrier is lower than
responsible for the soft terms in the MSSM in the truethe potential barrier. In this sense the form(&4) can be
vacuum, there are no complexities related to the dynamicaPPlied in the case that the energy of the leptons is compa-
breaking of supersymmetry at the global minimum, the conf@ble to the Higgs vaccum expectation valEV) inside
straint on theCP breaking parameter, efcin general, the ~the phase boundary. In our simplest ca2d), the width of
electroweak scale is intimately related to the soft-breaking"® defect depends on the parametewheni =0(0.1) the

parameters which can be raised in the “local” region in the idth of the domain wall is §|mply given by~ A", and
defect® At the temperatur@,>T>Tgy,, baryon asymmetry the background defect configuration is steep. In a conven-
produced in front of the defect can be trapped in the defec.t.lonal scenario of electroweak_ baryogenesis, the flux is in-
Defects are able to trap the baryon from the time of the]IeCted by the phase boundary into the unbrpken phase and it
. o s converted into the baryon asymmetry in the unbroken
electroweak symmetry-preaklng phase transition in the def)hase near the phase boundary. Then the produced baryons
fect (T=T.=10" GeV) till the Universe cools down t@ are trapped in the broken phase. In this respect, the mecha-
=Tew: Then the defects release the baryon number and flyism of baryogenesis in our model is similar to the conven-
nally disappear al =Ty. tional mechanism of electroweak baryogenesis.
Here the mechanism of baryon asymmetry generation it- The wall which interpolates between Eqg.2) and(2.3)
self is similar to the conventional defect-mediated eleccan be divided into two parts. In the outer half of the wall,
troweak baryogenesis. Historically, the ways in which bary-the supersymmetry-breaking parameter is locally raised so
ons may be produced when a phase boundary sweepisat the effective scale of the electroweak symmetry-
through space have been separated into two categories. Oheeaking increases simultaneously. Considering the conven-
is called “local baryogenesis” in which baryons are pro- tional calculation of the injected flukLO], one can confirm
duced when the baryon number violating procegsphale- that the injected flux from the outer half of the domain wall
ron interactionsand theC P violating processes induced by into the sphaleron-activated region induces the baryon asym-
the wall occur together near the bubble walls, and the othemetry which is very similar to the conventional electroweak
is called “nonlocal baryogenesis” in which particles undergobaryogenesig2.4). One may worry that the injected flux
CP violating interactions with the bubble wall and then be-from the inner half may cancel the one from the outer half.
come the flux of an asymmetry which carries a quantunOf course, it is hard to believe that they cancel exactly even
number other than the baryon number into the unbrokerf the alternating signs of the same magnitude of injected
phase region away from the wall. In the latter case baryonfuxes are expected by the naive order estimation. Moreover,
are then produced as baryon number violating processes cotie contribution to the injected flux from the inner half is
vert them into the asymmetry in the baryon number. In genstrongly model dependent. It depends not only on the defect
eral, both of these two ways of baryogenesis will occur to-sector, but also on what one chooses for the mechanism of
gether and the baryon number asymmetry of the Universsupersymmetry breaking. The important point(i3 when
will be expressed by the sum of that generated by the twéhe magnitude of the injected flux from the outer half is
coexisting processes. When the speed of the phase boundaayger than the one from the inner half, E8.4) with larger
is greater than the sound speed in the plasma, local baryorass scales dominates af®) when the magnitude of the
genesis will dominate. Otherwise, nonlocal baryogenesis i#hjected flux from the inner half is larger than the one from
usually more efficient. the outer half, it induces larger baryon asymmetry. In this
Let us consider the simplest case of conventional nonlocatase, one can arrange the parameters or add new fields in the
baryogenesis, and then examine the electroweak baryogegefect sector to obtain the desirable result. These models will
esis induced by the simplest supersymmetry-breaking defedpe interesting, but should be discussed in another place since
When the thin boundary limit is considered, the final baryonthese issues do not match our motivations of this paper. Here
to entropy ratio of the conventional electroweak baryogenwe do not discuss the cag®) any longer.
esis becomeR3] On the other hand, whek is quite small <107°), the
background field configuration can be fat enough so that the
effective soft supersymmetry-breaking mass is well approxi-
2We will comment on these issues in Appendixes. mated by a constant around the regions of electroweak
30f course, this naive expectation is not always correct. We willbaryogenesis, then the profile of the phase boundary is just
also comment on this relation in the Appendixes, focusing oruthe the same as the one in the conventional electroweak phase
problem. transition. (Of course the effective-mass scales are higher
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than the conventional onelhe condition of such a fat back- supersymmetry-breaking sector By the low-energy effec-
ground is schematically given by the linear approximation agive superpotential is given by

T_l Weff:)\zAZZ, (26)
mhMAxX T)<mEB, (2.5

where A is the dynamically generated scale in the
supersymmetry-breaking sector. The effectivenkéa poten-

. tial is expected to take a form
wheremMA* A, andm{® denote the maximum value o, P

inside the defect, the width of the wall, and the Higgs boson
mass at the phase boundary. Let us consider the case where K=|z|?- i|)\Zz|4+ e (2.7
the defect has the thin phase boundary and the fat back- 4A?
ground, and that most of the baryon number is caught in the ) ]
defect* Then we should integrateg during the period of Where.n is a_real constant of order one. Then the effective
Te>T>Tong, WhereT,,q denotes the temperature when the POtential is given by
fat background approximation breaks down and the suppres-
sion of theCP violation starts. One should also consider the
effective volume that the defects sweep, whose suppression
is negligible for the domain walls but can be important to
strings. If »<<O0 a nonzero vacuum expectation value of the singlet is
When the background wall configuration is fat the baryo-expected. Théc component of the singlet is nonvanishing,
genesis lasts long, thus the baryon number asymmetry is eand it is expected to bgF ;)=\ ;A 2. The width of the defect
hanced. For fat walls, the energy gap that appears at theonfiguration isA=m, *=(7*°A3A) "~ (10 GeV)* for
phase boundary is determined so that the velocity of th¢:%/2: 10° GeV and\,=10"2. In this model, the fat defect
phase boundary equals with the speed of the backgrounghn appear in a natural parameter region.
wall. It is easy to see thaH)/T as well as the energy gap  First we consider the case when a singletouples di-
increases as the phase boundary moves inside, while it dgactly to the messenger matter fields and a cosmological de-
creases in the outer region. In this respect, the critical poinfect is formed for the singleZ, which is charged under glo-
Whgre the phase boundary appears should depend on the ¥gy U(1);. The spontaneous breakdown of thé(1)g
locity of the background domain wall. Here we postpone thesymmetry in the earlier period of the Universe produces the
analysis on peculiar situations (=1 or v,,<1) but con-  gjobal string network. Thé&J(1)g symmetry, however, must
sider the case when the velocity of the wall is close to theye an approximate symmetry since it must be broken at least
velocity of the conventional electroweak phase transitionpy an explicit breaking constant term in the superpotential in
Thenm, /T, m,/T, andé*/D,_in Eq.(2.4) are expected to be order to set the cosmological constant to zero. Such an ex-
nearly the same as the conventional electroweak baryogegiicit breaking term induces the domain wall configuration
esls. bounded by the string, which decays soon after it is formed.
Taking these into account, we conclude that the baryogenrne energy difference that lifts the degeneracy inthé g
esis mediated by the locally supersymmetry-breaking defectg)iation is aboukr~ W, /M2 [12]. Then theU(1)g wall-
is a promising candidate for the baryon asymmetry of thestring network decays Whepﬁ'=e%{/4~1 GeV. The inner

Universe (BAU). The mechanism of .baryogenesis itself is structure of the defect is almost the same as the domain wall
the same as that used in the conventional electroweak bary%— the toy model 1

genesis. The novel issue in this attempt is the or_igin of the One can also consider another example where the defect
lc_iefects dtr|1at enable_s (;[hi terllecgoyveak ba;]yogtehne&s”a_t afnteiasr—a local string and the configuration in the core breaks color
ier (and longey period of the Universe when the wail Is Ta symmetry, developing the squark vacuum expectation value.
enough. The electroweak phase transition itself is not re his assumption is natural, since th@nstable color-

quired to be_ first order, whiqh is the same characteristic 0 reaking minimum is a natural feature of the supersymmetry
the conventional defect-mediated electroweak baryogenes%reaking_ Of course, one can introduce an additional defect
sector that induces the required symmetry breaking, as we

B. Toy model 2 have discussed above. In this case, the baryon number is

. , ssumed to be broken spontaneously inside the string, and
Let us consider another example of the gauge-mediate

. e baryonic charge may be stored in the core. Denoting the
model of locally broken supersymmetry. Here we consider y g y g

the dynamical supersymmetry breaking in the vectorlikeSquarks asy, they carry aU(1) baryonic global charge

gauge theories [11]. Denoting the singlet in the which is derived from the conserved current

Vo=|\z|2A% . (2.9

U
1+ PIMI“IZI2

I ~ o~~~
. | J=5 2 ad(@'9“g-9s"a"), 2.9
Although the background changes gradually in fat defects, the q
electroweak phase transition occurs at the critical point which ~
moves as the temperature changes. The phase boundary can WBereqg is the baryonic charge associated with any figld
much thinner than the background defect. Assuming the cylindrical symmetry, the baryonic charge per
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unit length Qg) along thez axis will be given by the inte- When the explicit breaking of the discrete symmetry is ex-
grationQg=fdédr rjg(6,r). This type of string is expected pected because of the. gravitational interactions, the symme-
to generate the suitable baryon number asymmetry of thY Must be an approximate symmetry. Then the degeneracy
Universe, if some conditions are satisfied. In light of Ref.Of the vacua is lost and the energy differerce0 appears.
[4], our mechanism of electroweak baryogenesis works tdVhen e dominates the energy density of the false vacuum,
seed the initial baryon number confined in the string defects/€gions of the higher density false vacuum tend to shrink.
By interpolating two degenerated vacua in separate relhe corresponding force per unit area of the walt-ie. The
gions of space, one obtains a domain wall. If we have thre€nergy differencee becomes dynamically important when
or more discrete vacua in separate regions of space, segmefftés force becomes comparable to the force of the tension
of domain walls can meet at a one-dimensional “junction.” ~o/Ry, whereo is the surface energy density of the wall
These junctions can have a structure that is very similar t&nd R, denotes the typical scale of the wall distance. For
the strings. Although the evolution of the junctions is differ- walls to disappear safely, this has to happen before the walls
ent from the strings and probably much more complicated tglominate the Universe. On the other hand, the domain wall
be analyzed, it seems possible to construct the model to préetwork is not a static system. In general, the initial shape of
duce the baryon asymmetry in the Universe. the walls right after the phase transition is determined by the
One can also consider an alternative of the model ifandom variation of the scalar VEV. One may expect the
which the mass of the messenger matter field is produced byalls just after they are formed to be very irregular, random
the expectation values of other fields instead(af [13].  surfaces with a typical curvature radius, which is determined
Then our mechanism works when the cosmological defect i§Y the correlation length of the scalar field. To characterize
formed by the fields that generate the mass terms for medhe system of domain walls, simulatiofs4] are commonly
senger matter fieldg andl. used. According to the simulations, the system will be domi-
We also note that the baryons produced by other mechdtated by one largéinfinite sizg wall network and some
nisms before the electroweak phase transition can survive tH#ite closed walls(cells) just after the phase transition. The
wash out if they are trapped in the Supersymmetry-breakinéﬁd&ted closed walls smaller than the horizon will shrink and
defects that we have discussed in this paper. This may alg§sappear soon after they are formed. Since the walls smaller

open another possibility for other baryogenesis. than the horizon size will efficiently disappear so that only
walls at the horizon size will remain, their typical curvature

scale will be the horizon sizeR~t~M,/g}*T?. Then the
energy density of the wa,, is about

In this paper we examined new possibilities for elec-
troweak baryogenesis mediated by cosmological defects. We
analyzed the supersymmetric theories in which the hierarchy
is produced by the soft breaking of supersymmetry. Although
the magnitude of the baryon asymmetry depends on the pr@nd the radiation energy density is
files of the defects, the idea is general and can be applied to
many models of supersymmetry. We also note that the bary- P9, T (A2)
ons produced by other mechanisms before the electroweak o
in the supersymmetry-breaking defects. This may open arReraturer,,,
other possibility for other baryogenesis.

Ill. CONCLUSIONS AND DISCUSSIONS

g
Pw™ ﬁ: (A1)

1/2
g

T ~
" gile p

(A3)
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APPENDIX A: CONSTRAINTS ON COSMOLOGICAL
DOMAIN WALLS o o’
. . 6>R—~—2. (A4)

It is well known that when the Universe undergoes a wd My
phase transition that is associated with the spontaneous sym-
metry breaking of discrete symmetries, domain walls willHereR,,4 denotes the horizon size at the wall domination. A
inevitably form. In most cases the domain walls must bepressure of this magnitude is expected to be produced by
removed since they are dangerous for the standard evolutidtigher-dimensional operators which explicitly break the dis-
of the universe. In this appendix we give a short review tocrete symmetry. The requirement is satisfied in general mod-
show how to estimate the constraint to safely remove the€ls of supersymmetry if the symmetry is a discrete
dangerous cosmological walls. The crudest estimate we cdﬁsymmetryzﬁ [12].
make will be to insist that the walls are removed before they In our model the requirement that the walls decay after
dominate over the radiation energy density in the Universeelectroweak symmetry breaking also imposes the upper
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bound ono as o< (10° GeV)?, which excludes the hidden breaking defects. Then the effective soft supersymmetry-
(M, suppressedsector for the defect. breaking mass becomes 10-210nes larger than thg. and
Here we should note about the lower bound that come8,, terms in the effective theory at the defect surfaces. One
from the nucleosynthesis. The criteriohd4) seems appropri- may also consider other alternatives in which the structure of
ate if the scale of the wall is higher than f1GeV)®. Forthe  the effective low-energy theory becomes completely differ-
walls below this scald o<(10° GeV)®], there should be entin the defect. These models will be interesting, but should
further constraints coming from primordial nucleosynthesisbe discussed an another time since these issues do not match
Since the time associated with the collapsing temperafyre our motivations for this paper.
is tWNMS/gi/ZUN 108 [(10% GeV)¥/ o] sec, the wallso Of course, one knows in some models ]da@r B, terms
<(10° GeV)® will decay after nucleosynthesi45] and vio- ~ €an be related to the s_upersymmetry-b_reakmg parameters
late the phenomenological bounds for nucleosynthesis. If thEx/X [17,18. The most interesting case is that theterm
walls are not hidden and can decay into the standard modéfiginates from the interaction with the supersymmetry-
particles, the entropy produced when walls collapse will vio-Preaking sector, while thB , is suppressed so that the SUSY
late the phenomenological bounds for nucleosynthesis. Of P problem is solved in the bulk of space. In such models
the other hand, the succeeding story should strongly deperf@ © and B, terms generation, almost all the input mass
on the details of the hidden components and their interacscales are determined by the supersymmetry-breaking pa-
tions if the walls are soft domain wal[46]. They can decay rameterFy/X and the mechanism of the electroweak baryo-
late to contribute to the large scale structure formation. ~ genesis at the defect surface looks precisely the same as the
Of course, the condition for the cosmological domain wallone for the conventional MSSM.
not to dominate the Univergé4) should also be modified if One can construct models in which the generating mecha-
the wall velocity is lower than the speed of light and if the nism of B, in the defect is different from the one in the bulk
Universe contains more than one wall. This implies that thedf space, so that the effective theory at the defect surface can
condition to evade the wall domination becomes develop a largl, parameter. In this cas&:'" locally in-
>(0’2/MS)XX, where the constantis determined byr,, as  duces a largeCP parameter and the electroweak baryogen-
x=M (R, T?). For the walls with lower velocity, the bound €sis is enhancedl.

for € is inevitably raised since such walls will dominate ear- In our model for electroweak baryogenesis, one can ex-
lier. pect another contribution to the§EP violating phases from

locally supersymmetry-breaking defects, since the origin of

the supersymmetry-breaking mass anandB,, parameters

is completely or partially different from the true vacuum,
In order to make our discussions simple and generic, wehanging the combinatiorﬁphyszArg(,uBfLmG)= 0,— 0g

made a naive assumption that the relative relations between ¢ .

mass parameters that appear in the conventional scenario for

electroweak baryogenesis are not drastically changed at the———

surface of the defect so that one can use the conventionaky, the gauge-mediated model, the phases in the gaugino masses

mechanism of electroweak baryogenesis. When the mechg;_ andB,, parameters are physical, and in general, they can be

nism of generating thg andB,, terms in the defect is com- |arge enough to conflict with experimental constraints. There are

pletely different from the one for the supersymmetry-many ways to restrict thes@P violating phases. For example, the

breaking soft masses, theandB,, terms are in general not SUSY CP problem can be solved B, vanishes at the messenger

altered and remain the same in the locally supersymmetryscale, which is further discussed in REE9].
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