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-
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(—OY"Mu\aS -(or (gT/T>Q avd K we must Pu’(‘ N=72 siwe
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M., o~ | Tel s the ‘araoitiue” mass.
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COQ?Q;,\,X) )\l Nl hl/mp 3 AZ Nl QZ/MP in the $C(‘>?r\>0"€\f+"°(.
dee, h=(h", h™) & 4he EW Higas superbield | ide o
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A—H’cr S0y b\*‘ea\«\'v\g ) the NLN'L term Leads +o the po+€u4c‘aﬁ :
ilui 1* 2.2 = =12 _

Ve (LS ) TON-(RTY's RINLR] |+ 2ol 3 820

wkere /As 15 -“\e Aimehsiosﬂess C,oo.q{c.‘etﬁ o-‘ -H/\Q «boﬁ"’ SUS\/ 5““5“8/
term (.orres(mv\rhuoa to N?'Nl') and € )6 ,5 +he P\/laSeS o—( A ) N ) N .

Mir\iw\iza‘hon o{ VPQ Y'QC(U(Y‘Q& \N\:\N\ ) &-—[—29+2§ = =>

L
NP (ot N g, N i)

IV\ -n\e (ase N)Ll ){\we a\:soaq'\e mini muwm Q-‘es q‘t
: - Yo 1-. \I'L ‘I?. ol ;
LN = [N >{= (myy ) (\A\+(\;A\ 12) ) ~ (m%mP)m 0 (el

The " teem s %Q.V\eml-e:l Lyom Mla"' with = E&mka/mP,
w\\ic\« 's oj, Hie \ria\\‘c W\agné-‘rurxe.

\/PR Possesses OQSO «quCaQ" Minimum a‘t Nt—l\.l:O ) w‘m‘cl\ 'S
>e‘>q\m~‘ed .(vom the L%Qobag) PR wminimum b\/ a Sizable Po'\'e\n"'iaQ
docmiev” ) which \wauew\s a (%uccess{.qﬁ" + ransition from He “Hriviad
o the PQ vacaum.

Thie si‘tua‘hov\ ?sti%s al a0 T 7% aller ?\\\Q(Ye‘\eq{’)iua)
lu‘\ic\/\ .Co“ows (h\fb*“‘dl’ ’l‘*\Wa{"o% as S\/\own |7Y (ons¢
oV\G—Qoo? L1 (or\rec‘(’(o'dg do Ahe po‘t%’l‘.’a!]-

We are . +\Au5, o’o.Q(aQJ +o qssumq)aﬂer u»() q‘how"} the
s\is‘ke‘m ewmevges v Ye PR vacuum slucelcrl-l«g\»wtse) b owill
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GLK—) Fvesence o{ \):) C\)"\ic‘r\ {orm SU(Q) Ach*S
Lc- = ( ‘)(i ) eci ) N«'H\ H\e (L.H) c'nar%eel avr‘iﬂep-fon err{uﬂs e?
(v 5 4he °¥qmi0~/w imlex).

To 9ive Citermediate” scale masses o V5 we Cutvoduce  Hhe
SuPer ?o"\fh‘hug (Pu?giuas 3{ f‘? L(i LC{ /rm> (Cv\ a basis w‘\en
§o are Lo‘iagnnafh‘ and y.20). N

The ¥¢ masses are M, =2 b’tM /mF> ]

L\'z\\’c Y masses  Qve %mevqueA via the (bea.scwf mechanism
awd are L‘m&m()()y” hierarchical —— No Y‘O‘Q as (H DM) M
Hhe umivevse.

L%\terafc\rﬁcqﬂ) Y  massesd are more a‘)‘)v‘o?(‘;q"q {ora\ uwn Verse
with A£0 ) where o precente ol "HDM' s wot ilhe(e&Savyn.

The same “non-venorma i zable” LouFQ.‘ua N msPoV\si ble for the

(-L»\QO&W’ AQCQ\/ (see be(ow).

T\'\Q \/\1 0{— —\\\Q \moo\QQ ‘mus“‘\"\m Lon‘\‘dq-‘Le {ollogo"uadw QNLOC(PQ:L(aQt
hQQ, LS, RN®) N'RT 8L

)

where Q{: 5U(Q)L Jou‘)oe* qu'\« SN?(’\"FQQJS
Qf= (u§,d%) = 90@)g dadbled avkiquarks
L, = SO@Q), doublet leptom sur;er{:fe ds

T‘vxe com‘hv\\mus %Qo\nﬁ S\I m\me“ﬁos o-‘ ”\/\/ Ave U(\)B (_> U(l)L\}
andev which S )QC) ¢ NN are “nedtval  an “avomalous’ U(l)P

awd &  Won-awoma lous U(‘)R. The c(mvaes are
PQ: S, € &, Q,L°(0), h,N(), &, L, N(-1)
R: h (&N (o), 5(1),Q,Q°, L, L5, N('fq)
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Note '“MJ( \)(06 (—‘> U(\)L) 15 autows cchﬁ\/" {wpgn‘eo‘ bx/
{‘)O)R eLven ‘-Q aQQ“non—\'enormaQ(z.q\a(e” ‘tems ave Cuc(ua(eaf) siuce
the R chavges of any three colov (owte ) Hreplety exceed uu.llx/ aud
cannel  be com?ensq‘\‘ed (o v\ea.a*ive R Jr\araes are aum'(aue).

To avoid uuvxolest‘mb(e" ’vm'xiu8 of L7s wih h(z) oxr [c Via
the allowed COuPaiwas NﬁLth) NN LCF we [wpose an e)(’m
Z'L S\)mme‘\‘fla(ﬂeelf{'ow Pa\"f*‘a,”) uvufe\r‘ LO‘A:‘CL| L ) LC cl'\auaec 9.'30).(
T is eziudi‘ew‘(' +o 27, &MQ‘H-(’r qu.'4-7)' ander which L’L)Q )Q

(_‘r\mra.e sign since UCI)B is also Yn;.w( awd covtalus g:\aow'bon
%d\"i*‘aﬁ U\\ml?r which Q)QC Cl/wwxae s«'oén.

ﬂ\e 0»19\/ \'\J 4EYW\$ {)Qrmi—Heo( E\/ U(\)R) U(‘)PQ au L\:v\a‘Her vH-//v
are the ones agremf\l included awd LLQCQCW"QCQ—‘)LL QCI'\‘)
W\oo‘u\o WuQJr{\)QC(a‘\iouS \37 QC@?.

The tvevs) o,g QC)F and N)N @eqw cmbrokon owﬁ«/ the
S«aW\W\Q'\‘ﬂ‘eS 6’5 ) U(l)% aud Smatier ?q(;l—-./’.

A‘ cow\\JQe‘ke ainmq‘tiowana, SCeY\q‘{‘io” st‘\oqal’ lDe —Fo((oweaf bY a
success ful ((re\nea‘tiua” which sa'tis.(tes the L%moijrzuo Coushvarl !
om Hhe ¢ veheat Jtew\;em-\ure’ Te (S, 0" Ge\}) awd Can 3€v\emjre
e observed BAU,

A-Her ‘u\e va\ @& L({V\-wa('hov\" '\'\ML sta%‘kevvs ~¥q “s —l-owaw)s 'H\Q SUS\/
Vacua awd \)QY‘%O‘('\MS LLonu«?eA 05¢ilations” about Heew.

T\»{‘{M}Q&on" (osc.‘OQq{ima SJSJ[eu«) COnsisYs ol two L_O\MrQ?)(
5 calar )(}QQAS S/ 8= (Xv‘H-}Fﬁ)/\l'i with  couwon wass

Yﬂ‘.““ = Jdax M,
S C\V\A S Aeij 'w\‘ko a%a.‘sr O* SY)QW\Y;V\OS(VE) cma'
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neutvinos (Y ) ves‘)ed'\vaﬁ% via the W coupliugs CFLL
ond SLT,

The mQCuqu\‘ La%mw%im tevms are:

5 ¢
eay = i STYEV Mgy +hec.

d eca
©
Lc!e(m/:—ﬁ K“'%‘s 6 \Pvf '\{)yc" + L\.C.

awd ‘t\ne UCOW\W\OV\” (as l"\‘ -\urws ou*) LRQC.GL& wt‘OH"f\.” 'S

r r‘ | ( M; )1\11;“_“)

C L= C ¢ =
S—»V'-‘v{ O—ﬁl\)vslpvc. n ' M

FYOU:aQJ_ the wmass of the “relovout’ ;f ] M, = QX( Ml/w‘p {W\;.ulz,

To winimize the W of swall {)qmw&ws ) we assume that
My < il € My= 2H mp (Y5=1) so Hhat Hhe “onfliaton”
c\em\’s o dhe ¥ heaviest Ve widh wass M,. The 2%
imqan«'-Ly By YQ £ \IQT\I—Q /7[ N, 3,3‘-[ ( {ov I\/Q% S'?) >
Xg € 3.5

As awm Qxau&‘zge) choose Xq~ 1.0S (bi%u Ualues do wot give

qo\u‘ude nfs) —s Vo = 0.2 . CORE—> M=xY.06 x 'O'CGB\/}
K Ux 60, w23 %107 GeV ) Myn 13§ x10'> Ge V.

The \m\r\eqfv *em‘mm‘\‘um ) {Lor MSSM s\aec‘\‘mwy ) is
Y.
Vo & -li ( ™™ P) z)

snd st 50&;35;% the u%mui*{v\o wnstraid’ 1. £ ‘0‘1 Ge\}/f(or
%VQUiH~ME£Q'LEJ DUS\/ breaht'ua wi-Uq miveysa boquc?avg
condstous. o
To Wa X\mize L%/\q\'%quMis)’) we -l-qke ‘\’\te. L%Maxfudlgn H.?_‘Xa ?? 7((0 éﬁ\/
((x%Qx\63> a\lowed by %\\e‘}%\muﬂ.io«o oow.%vaim‘k%ﬂz«"\:wk@ 2).



I¢

In L\m"ov;a\) ;r\ﬁa’%‘one\ma models ; 4 c%ememgﬁ‘f” not so coh\-/f*
niewt 4o %enera(\e e BAV ;a8 usually, via 4he Aecqy o} color 33%

Some of fhe“reasons” are:

(1) P)-'),Q( (s aPmd\'ch,QV" conseyued in Mos“ Moo(e\s ( in Some. CaseS
as a ConSe?qence o* \bawaon Par:H)) . In ‘“AQ wode ! Cons«'JM 6“&(
S L(Q;(ac‘w\l’ cov\seweo\; 45 a Consequence of the R Symmhg.

(4) The L%Yaui‘l-iuo cowstyaid " on T (£ o GQV) would require Hat
Yhe wass ol Hhese (avd‘u')f\v.' ?,Qe‘}s < IO'O Ge\| —— SfYoua yfﬁn‘q’ﬁ‘ag
from the MSSM  gomge anidection and possbly  ovoblews wh

”vao‘\ou Aoc«j' .

. Lt i genevally more C(Pve(:emh\e" to produce {ivst a pr wordiaf’
er‘\'ow aS%w\meJN%” whicla \§ then 1?4\*‘\'93 Comvew‘\‘eo\ t‘\f\'o ubé\'ﬁaow
ascamme\‘va” b\/ the V\ow-?ev‘\'urlpad‘}w (SF ha evon ’ e{{oc‘h of +Hhe
elechmweak sector.

In the Gz model wmder considecation ((and in Wawy othevs )
this is the tonl waa) since the “Yim[latoy ! JQCM{S to Vs,
Their suBSeo‘uev\T Jeca -{-v(‘.([.) avd  elechowedk (P.L(‘%%S) Suyvrf:eb:
on \{mo\uce Q L?rimorol:aj) er“‘o\q aSUMme'Ha). |

Ltis ;MYOY*M* h “"iS&QQF\M “S%mme*{a\’ is mot evaced &;j
CQP‘[‘OW ﬁ\ Viqu‘hV\a 2—2 SCQ'\'J(QY'\\Aag S(A(t\ as L L, |{0% |

or LhUX5 L h‘"*) at all T s between T, aud ~ (00 Gel.

TL\iS mc‘uifemewjr ig “Laquomﬁi C«M &d” sq‘h‘s{ieo\ Since 'H\Q Q?P{\V\
a%mmdﬁa WS be*e&eo\ b\, SO SY fyom T, owhd aboct
T= 10" GeV (I\:ames et af ) uhercas between +his ‘!’Q\M‘mm{'\«re
and 100 Ge\| these 52 SC«‘HEﬁiA%S CVPL(OM“‘ a{ Q,quc'Qf‘ bn’un)?

For MSSM spec{mm) Ng|s :(~38/2H) n_[s .



(s

Tke Lwlmora‘iaﬂ) ilgep’kon aSamme‘lYav Is Prooeucu( Via ‘l’\'\Q Jecw,
of the sq()er{te()é y; (= dem\/ ono\uc{- of “{n{&(’(on") o EW H«‘%ses
and (M‘h ) Qeiﬂons. ”

The ve levaut dia vams ove of both the “vertex’ aud (Se%—-eﬂe'gj
| 3 /
Jc*ﬂe wil\r\ v; exdnavwbe. We obtain ) for M, K< H5}

1
M a9 My Csindf (md i wd?)
S ~ |67‘-mi“{€ M3 |<k(l7>‘2<m2151+m21.>7.c1) )
. |{h" |~ 199 Ge\/) m2’3 the ‘Divac’ v masses taken
ciiqgomo) ond C=Cosh : 5=5mB® with O ad s Eeiua He rotaiou

umaﬂe) and LP\r\ase) which ol)aaohaﬂi'-ze +he (f"\as'oram’ mass malvy

0{_ v g with QiatV\Uﬂ\qPS t\12’5.

Here ) we considered ouly Hae duo heaviest families (1=2)3)
awnd i%’mmd the iY—ST ene. We were able 4o do this sinee
(H00Z—> “Solar’ amd (AmesFLor.‘c) Y o scillatious ofecmp'e

The Q.‘%H Y tess mabrix aiwm \o\, “seesaw’

~D s D
my=-m M m>
_ C
w‘\ﬂ“e MD § ‘\'\\e (D;mc) Mmags Ma'{viy qui M -H\e Majo‘rom)oqu

The < determinaat’ amd “trace’ invariauce 0{ m,, iw‘}()ies He
two Constvaiuts .

D T
_ ("‘Dz m5, )
M, My =
M'?-Mb

D2 Do X 5
my+ g = L 4y’ L3 Cembs) (M —my?) ¢S cos 26
AR M'L = =y T v p

2 M. 1”5

where m, = Mul" ) My= m”t ave  the eiaenvq(ues 01[ m,,.

The vv—vt mix(ua aane, 923 (;z 9(_@) ,Q.‘es th ‘.u\e muae:



{7

l(‘f"epl gezss (€+6D /
where ¢ s the “rolatiow amaoe) whida J—iaa,owa-et'zes my aud
8% dhe Divac’ (Mn{)kysic«() mix(v\% aubfe i ke absence of
k‘“".a,f\m{‘cz_»\a\_) VS masses.
From dhe small a\v\%ﬁe HS\I\J YQSOQuJﬁov, c—F the “solar? v qu‘tfe
—> m, (;: mz) ~ 2.6 % l63 eV (Le%‘fml Vdu@)

F’fow\ « Squr K” da‘l« —> YVL)_C (1‘”‘3) ~, ;( X l5’ze\/(aeh+ﬁ0 \Q(ue)

\JQ c[«oose §x 7T/<-/ (v (me\'wé%e) nufs .

Fur“ner, asSUwme Mt @D(5 nQaQ.)ad\o\e) So -HM\J( (‘Yhaxfw«ﬂ“m{x(wa
(Jmm SO\Ferk) Cowespowls + ¢ xT[d .

_ )

\‘Yow] +\ng (de‘\qminquj( dmy'\race) cowsl(\ra.iu‘\' S J\V\A ‘\’\'\o. aQiaaoanCzﬂ‘ta
o.( \mv, we (aw a\e'\evm\we ‘\",\Q Va\ue o{ W\:;)D (0YYQ9‘>O\ML:L|06 1o
“maximal vt*-.\)T \mixiua (¢=7y) for a AN K

We {ind et sudy a mDS exists Proo.’JeA Mlé 0.0%% HS .

For the nuwmeyical excu«P(Q we &JSCMSSQ(R (XQQ" \,os’)
— mg ~x 9.3 GQV—) ‘M‘?L ~ 0.9% Ge\ .

“\Q (K-QQF'\’OVQ Mo.avnme\‘fa)’ "\LIS ~ QQB X 16‘0 ana' +Le (qur\{faew{z
(oMS{'Yaiu'k s also ,Sa‘l,is-[ie&.

Ne See -\’\M wi)(\\ no! %0 (\AV\Y\O\‘\‘UVAQIE \/Q\U\QS OS( K (z, “‘lxlaq)
and e other velevast {)qmmejms (52:' ‘2><|63) 632') not oulj CoRE
S Ye‘)roo(u(ec! but we also have asuccess.(lu(” re,\;\eo&_iué ya'\‘:s_(\,ing
‘u\e d%’ﬂlbi‘hko”a\«\abd‘ﬂfoaQV\QSiS” ( Via (?P“‘oae»\eﬁs) COMS'\’W%'(’S '{n-
gjeu\er with Hhe vqcruireuqu‘s 4 0wy cSc—«Fork aud ‘solar’ y oScéQ/q’fm



+

In bjimg Fo exlend SUSY hybeid cufliekion” to higher GUT
Qe aroups which P‘reo\icj( e existewce of ‘%uFerheava‘/ “Magvue{'u‘c
Mono?o(es", we encowiter +he -[o”ouoiu\a_ blew:

InfOation 5 Jerminaed LubmFH«/’ as 4he $7$1lew\ reaclhes %ekin&a\:{%
{;oi‘-{‘f on +he ih{r@ajh‘omra —\vajec’for-a aud s -Fo”owaa' bx/ 4Le(wa“er{:q‘f
Yeoblme Awiua uo\f\ic\n 4))(? JQVU&»P ‘H\eir vevs 5{0\\5\{\«6, .F\romuz_(\fo;’
avwl. Jv‘ke a5P0h+aMeous77 bf@ak.’ua 0.‘ -l"ne GUT %Mae %mu‘) o ccurs |

cb)$ Can ewd “p at awy ?oimj( o,g he Vacuuwm \Mav\«‘.Fo.QA will,
aqmﬁ \)TG\DQ\)Q-Q{—\»\{ aw\,-u\hs,(mcho?o\es? ave L(w‘)iousoa" \)Y‘w\%(@q
via e “Kibbe" weduanism feadiccy o Cosmoligica catostrophe

- One of Y slmgﬂes* GUT wodels predictiug monopoles is Hhe
?aJC\~SQQo.M) Mo&?\_ \oaSeo{ on ‘\'\«e %M&Q ax’ou(?

Gpe= SUM) = SU@), x SU@)g -

The mone poles  carry S wniks of Dirac’ wagneXe charge.

We will discuss a solution of the \MOM‘)OQQ problew within
e SO SY PSS model ,qQJc\o\oua\\ our medianicm can be exteuded to
other (Sem(siu«rgo) 8You.rs suth as  2UB3), x 5()(3}Lx SU(&)R
('H'\e “‘CY'mE{icothown %Wu(? Q\MQ\“aIV\a %ﬂ)u« S'\‘ﬁ'“a ‘\'\120\'16) and ‘)OSS{H\/
‘,ai\mfu?e groups such as 5O(l0).

T\\e {1dea ‘\'s "\‘0 Wwse -Hne ((),ea\o\c'ua) hon»vehormaﬂilalale “:tﬂn
i the stawdard W ‘Coru\r\\[\)n‘o\“ iV\JanJ(iovg / which ) &S QXJ?Qaiue«l,iS

J”hecessaw'ﬂ{' ‘:resev&. IL ks dchtueus-'ouﬁgss" coefficteat is v L,
tnis feym cam be Co\»-u‘;amue walk ‘H\e (’SNLauJaw' ! vi Uinear cvu{;ﬁiws
(oo\aose CO?gl'Ct'Eq“‘ KN' (53) . |

T\\e coe&isjreuce &(j —\—\\ese Yeyms ‘rweaQs 8 cow\FfQ{’el VLV!eu;) ()JC*W@.
There appears a LKh()lr\-‘t\riuimﬂu cfassica QQ&{ %Qajt divectioy a()oua which
Gps s SPoh{fav\oousﬂu( bh\(fen( 43) (I) # 0 ,(Con>+au'€> ;



i3
('(H%\odo\ iv\@oiioqy can take P\q(e a()on% Hais anon A u«‘aQ" TYquE*opd
with the %h&@cﬁon) driven aaaM b\/ (D\aclia*ivo Covw&taqs.
Tnflation s o\%aiw {ol(o«)eo‘ |m1 a ‘u\)q’(ev—ﬁxw' bt no@v\aonoPo{og”
Are ‘)Too\u(eé Sihce G?S 'S QRY‘GQA&’ br"%h 0\“'5“3 \f(n(fq'{?l'o"\),

The \)quk'.wa o,( GPS to GS IS ackieveol Via ‘“M; LV€V:’>3 of a
LOV\SU%Q'\Q {Jalr ol H"%S SquT-F.'eﬁc(S

—< T T= 3t

i o [N W W Yy e (% W Uy Yy
= (=0 0 . , W=(41,2)= kT2

TR W %u %4 S

H Ai vect foms
The vefevavt par‘* of e Sqror?o‘\'ov\'\'ia.q )‘\Y\C-Quotl'ug_ +he Qeaﬂqa

((v\on—\’ enovma lizable” tevm 1
— b
SW =k S(F-H)-p 2EAL
)
wheve Mgz S % 07 GeV i szrr'ma) scalle (c\aoose B 20 for “'”Fk"‘if;i
. == ¢ 8Tz
D“ -‘-QQ‘\MSS“ — ‘HC‘ = \H(\ > H = ® © H *. We ‘(‘23’%"‘*“" 0ur-

SCQWS o “t\\a Aived«'ow @:O (HC: ﬂ?*) w\m'c\/\ Cow‘a.;us M\qﬂo')-
-\Y“iuiaqn 490(‘ o\t'v‘ec"how -gwtihxﬁo\ ;OV\; QQOV\% which ‘\'\\e \j O‘W‘{\MO‘
fyom S W takes Hae form
V= [K ([He-M)-p \ﬁ.‘:' ]Q+2.«“ls|1\ u‘\"[i- 2P \H‘l‘] -
5 <M
Defining cdtmeus:onless vaviables W= \S{ /M ) 9 \\'\c\/"'l,

2 L 2 2 2
;"/M" = (ta~\~§t3q) + ‘-’Zwtj (l—~‘2§t3 )z)
wheve %= P\"Iz/k T"I; :

Tl\‘ss Po+ew+ia0 (s q“siw??ehax{thiou a} -u\q (sl‘aw{ara') ?o"e\«'{‘iag
for QOSY \\\!\;vio( (v\IQq‘\fiov\ (obtaed at E:o) awd s ciuu'{'e generic

foc wmodels widl, ‘\'\\q_.((hg,V\“Y‘Q\r\oﬂMqu'Lque_”'{'QY“M include 4.

—~ ( —
These veve! are in dhe Vf* ; N




Fov (M\Y\M& W (\Sl ) p V POSSQSSPI’\'\/\Q ex#few\a

%0 ﬂzzﬁ )
z 2\ )2 :
I P T R
The fivst two extrema (‘a, ,tal) ave \S\wiwlg\nwleuj( awl ﬁk:f, (oWesroqo!
+o0 (C-QaSS{CqM‘A) {Qq‘t (A(ved(oms) ‘Hne (‘tYfOt'qf) (3,:0) w‘llq \/‘: \ ) ao\a!
e (hon—‘\viviaf) ( Yos \/Q‘i_i:(oni\)mjrlr. f\V/Z: (‘/L@—l >’Z.7 wL\ic(« we will

use as gur Lﬁh‘(()«fﬁm%’ -lmjecJ(O‘ﬂ/.

T\se L‘br‘im'af‘ “YG‘SQC‘*W!/ iS a \/quq\/ o‘(mim'nnq' -fov- w)l ) Q}L\GOQ
the (novx—'\ﬁu:af’ -{or w>\J°=( |/8'§- '/1) ‘/‘7 wk\‘c\w 5 i-l-s ihs"‘abiﬁ'-{a !)efu{{".

We take 3 <[y, 50 that Wy )0 aud +he Cyon —tvivial’ tmjectory
\S Aeskab-‘Qizei be.\fore W Y‘eac(aes %ero(“\e a‘eS"qBiQ{zan c§ 1

‘x}“@ CL\DSQV\ OUY‘QC.‘hoM H'Cz “‘c’l‘).
T\AQ \{?,t Q{J(that CW‘MC‘A are w-alevevuloujt Clml wo" (%«Oa“‘)) clo uo‘t

exist {o\- Vw ,g ) simce +he Lex[)ressious) under Lhe ((squuw \roojcs"
are wol qumls LV\()V\-V\Q%Q“"VQ). TL\ese two ex*\rewm deQeﬁoP) qt "":0;
e SOSY vacua .

T\'\Q m@euad 5U57’ chqum(sée beeou) IS \('13-(\'0:0) o.m! )Hm%,
‘\'\Ae Common (K\i@\é))vool; Hc)-\:\'c (S afvﬂh by

(-0

We w:\\. TN OL‘S(QSS -\"\Q(S"-rucfure’ O—C V a\w‘ ‘H\e covvesronolx'ua
(iv\‘[foqﬁemva’ lnig{-owa in the wost iwlrewﬂ;v\% rouge o{: E ou\g,
which s Y>3 g

Fov -‘Slxed N>|; there Qxls‘\ +wo .OocaQ MM W at j‘:O auJ
4 '/ﬁ? (chsf_,w.g‘—) and a (ocal Wmaxiwum at Jas bedween them,
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As w< L 4 buens (vlo «
Locad “maximum' and the d34
e)(l‘vemuw\ A{SAP[)emrs. The g\/s-(ew\ |
Can L:frecﬁw./” -{-q'l o the (Vlon-"IT«'U.'J

—\—vqjedorv cven i+ stavted at y=o.

As we Jurther decvease w
below (2—156;-9)/1/6@/ A puir
ot “ew' ex‘freuq ayreavs'. a (ocal

(BN ' 1
maximum

at Ys- -
As W crosses ('/2}_1/7,)/1) the

0ocal wmaximuw at Yz 4 CYosses over U, \oecowf\«g a local € m{wiwum‘;
and 42 turns iwbo “maximum’. AL this poiut ({M.wq‘(’ioq) (a oug He
(vxon-"'viu.‘aq)’rvq:)edorg) i terminated aud the system Lalls iuto dhe
mint muwm af Ya- , uu't\ic‘a olQUQ/Qorj to the 908Y miniwum ot W=0,

4

) '
at tda_‘_ avd a Mimiwung

V\)e see ‘Umd') no vv\q*‘\ef co\nwe “\Q %S‘kw S‘{ar*s -\-Y‘om, Cjt (&.Qwa\fsw\)ms
from e “non-trivial "bmjec"ora (where Hhe ‘et ?a\«* oﬁw‘ﬂﬂ:w)
Lakes PQace criven \7\, Radiative Corvecfious ) before jfd((;“f) twto Hhe

) SUSY vacuum. So, (’[’S 'S (AQYMJU broken duvina“ihy&c‘.m\, aud Mo
M.OV\.O?O(.QS) anre @‘Wduced a{ 'H\is JcYahsC‘I'ion ((ua"(’r_\:qu),

It shoutd be noted that, ag‘\-er tih-(rpa‘hon)) e Sas*evn coudd Coll 1o
the Yap MINTMUW instead of Hhe U, _ one. Thes does wot ‘mpfm Siuce
m the Last LQ-%;Q&\%’ or S0 the ‘barvier befween the minwa qtﬂ 3
amd Y, i considerably veduced and the decay of Hhe “false vacuum’
ak Yo to the minivauwn ak Sy 1S c:;m‘;(&e,{ wilhin q “{»racHov,noL

Le--‘;aQ&:q&’ belore fhe Jaq miniwuu even Comes ity existeuce. Thic
‘{T‘mw\sihoo. 03 -Cur-’-hr amqleM&J Ly l‘\okiuuq‘houqrg' Jekﬁ-"’ PW\‘Q\’M&'&L
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The mass CSFQCMW,) 01( Mo wodel aQoma the (Y\on:\v'.oid)»%vqjeclh

Ya can be eua\ua“eo\. We {(m{ -Hm‘\ ‘“\e O“\:) mass L>{>Q( H\'u&) N S‘1|><’Y‘—
muQMYQe’fs occars 1w +he v:\ );; sector | l\l«w\eﬂxfl W e %eJt one
(Hasomnq, fermion wilh m*= 4 S|* cowo.s?on&'u340 he divection
()’(H +7:_| )/ﬁ avd Twe Lhoﬂv\.a‘ei%egl) veal SCq\Qrs Re(é_vcu-r S;}G) and
Jn (S5 + 59, ) with m3 = Gk S*F 26 (with = M(teg-1)™).
Here | 59\ = Ym0 595 =50 with vz («Mg/2p)"* being +he

Common V@V. o_(. Ll‘} He a\n. ‘HAQ “&Y‘q")'ed'ova,

T\\e leia{'ivc Covf €C‘HO'4$ own —\-\ne Lhon-"’ﬁ'u.‘qﬂ ‘ JVY«J ec‘(’d*rj Cd\v ‘H«m

be found from uCo(ehnan-We{ubo*a " and the Jormubas Lor (S7/7)q
and K can be constructed.

Ne £ind he same formulas os in dhe previous model wilh N=2
in e (FTf) 5 formula , =4 iw the K formuls avd ™ 3“‘""‘”‘{
Y‘Q/\)\a(eal k\/ m = MO,L@_‘)W'L.

COBE (am be m‘moluceo! | fov \hsxcmce) with k% ‘-lx\ésj which
LoYYes?wlg, 4o %= l/S‘} Vex I3 xl0 1€ Ge\/ (for %2!)- The scales
M 145 x 106 Gev ) mx .23 x10°Gel aud +he ‘mt&fc.'onara>
Scale (c\«qmc{eﬁz{ua +he {w(-Qqhonar.a a\/acuqm"e»\groxf Jen:.'—ly)
'UN_Q: K%~ 4.5 x10'T GeV . The $P0c+vnp index M 0.954.

The medel cam be completed by MUJW") (as before) dhe W) +erms
N N R FRh, HREEES, GHUS, G
The Lirst “huio are Lor Pa Symmjma aed the p problem ) Yhe Hhivd s
‘HI\Q \]ukqwq +Torm w‘\“n F= ("“"Z,l)) Fcz (q,l,'l) beiv\% 'H\Q Lma‘“?f'}

Sq?"‘.:m“s)q“d Hhe &0‘“"\'\’\ 'S -(w vc, YV masses aud +he LCu-F?a"roq)
Aec‘u" The last *uio axe “new’ with G=(6,L1) introduced iw

ovdec to give masces 4o A%y ,dy in \-\c, e,



)]
The model po ssesses a%ain am R awd a4 PQ 5 mmejrvul wilh i‘[quaes,g

R: KT N n (o), FFE N (), S, GO
. ¢ T1¢ C = _
PR: H ) H S ,G)F (0), N)h(l)/ F/N( )
Farther iMPo&'m%, Z;"vaﬁj«r ‘)af;-(n.l ) with F)FL "l"‘“’a;“a 9;3“ ) we .‘"0‘ Het
FRRHN®, FEHW WL [ FREEWN" FREKRh |, FFWH
are also a\lowed b\/—H\e s«dvnm“w‘es. Ml W terms can be mqﬂ:',ﬁeé

‘o\I av\aihan1 pocwers of HHe : (“c)*i) (ﬁ‘)", Aler N ,"\_I ) H(, e aquive
theiv Veys ) oh\ca GSM X -‘Z:F Yémaiw (o\thOl‘?V].

B-X (awd L-%) is Violeted \O\/ he \af\‘ ‘\r\r\vee(rea\)-%ems above
(and the Coh\\)}v\a‘\i?ms (\—\‘)’*) (ﬂc)"‘)—;, couplings Oike wd€ C*vi} )
w<d* u(u e‘ui wd o\a;‘“’ )uo\ a‘“_&u : A,So) the deyms G Hc/ G Wit
%WQ B and L 'Ut‘o(’q‘ﬂua u)q?h‘uas. This is in conl‘Vhd L He qum'au;w.

Preton cam Atca\! via Leﬁec‘ﬁve’ o\:m 'Y orem*ovs —(Yom :L«Qoop
‘?jm(’\"s W‘!u‘ ""0 "L the U\(\.} )d(“ oYy ohe 0“» e u‘H 70‘; and owe
o_g Hhe I)CH Ie(H i 4he Qoo?. The th‘{e"‘:hQ)(s Qoua Q\r\oual‘g to ek
’p‘m“‘on ('(P\“ad‘ 2&02\1)) S'l‘a\;-‘e .

The (reheqjdu%’ 5 Similar -\-o e \ﬂouious wodel . The ‘{n{»Qq{om)
system (S, 0= +55¢,) ) with
2 . A% Uy \*
mt‘h.‘.@ :QK bo(‘— M'L)
aao.iv\ 0\9(«\15 iwto v§ S‘Arer{:wﬂa{s‘ with Ml: 7\51\)} /Ms) wkch
s +aken so thel the “%vaui{—iuo” constrmint 3 ‘satuvated’,

The BAU s qa,o.in z)ehomjm\ Ve & Prinorchqﬁ erfoaues“s {yom
Hhe qusec‘uew\- o\ecml o) ch .
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The “gravitivo and ﬁeﬁoaeneszs) (1L8%x10° ¢ -nsg 8.3%10
LoY(GGPOV\Ajua o 0.034 ﬂah‘l,{ 0.0%| .Fyow\ the ‘Qow) Jeq e LW
meaSummwjtS) constyainks can e satisfied with “naturl’ values of dhe
Y‘-(Qeuan{’ COu(JQiua,S ar\A 1 accow( u-“\ ‘“me Y a;(c'“q’h‘ov\ Aa"u.

A {\/f.’cql soltiov ) dor by Uxio’ ( My fp & 4.1 x10° GeV_)/ 15
Mg % 54107 GeV | Myl x10°GeU ( yy=Y2) : m,,r:?.Cx(o-seV/
my = Bx107el M3 x 0 GeY | mdx 1.2 GeV, s:w"'ﬁbﬂ;w.z?’;
hLIS ~-1.9 ><|0-|° (6'&: 0.001¢ ) 5'?\-""/'5) |

Note Yhat MDS s onsistent with  the %u>ymP4o¥t)’ Yukawa
uni fication iw\‘;ﬂeed lo7« SU(%), , after cenovmalization effocks  for
er%e Jcan@; omd MSSM srec'hrum. 5

/\\So, m\,r ' a'ﬁ\ﬂ)i(qlla)' consis“ewjf will  the pwy ((6.6—-6)1!00,\]}
vother Hhan the small ((‘1-3.2)“63 eV ) maﬂe MSW  vesoledion of
Yhe solar ¥ ?uz}\e avd wmplml G\l (wot oo -Cmr {xom SV(H)C).

ch\\\l, awo her Cimf(oa‘\iov\qva) scenario which solues +he “‘mohorogen
?m‘a\em can bq o‘o‘\‘m‘ueA —(Yom -\-\\e. above P.S W\ooteq b\/ fwPosiue
Ke extra  disote Z, Savmme‘hrg: K E‘-—> ~W e (Sm/ W— - K€ ).

Nojr\\‘m% (‘Aahaes w.r.t. allowed W tevms) sy mmetvi es , pﬂ#ov\ a\m‘![!
ete. except that on\xa(even' powers of K He are allowed.

The ((inS;-Qa‘H ar%” Sq?er?a‘teuda'nf beowmes

?N-S('.L+ M")

«
where we absorbed the o(c'memsc'ou[ossn CquQiuas K’? R Mg .
T\'\Q Y‘QSuo-‘{uca af,\«f,@q’&‘fdvlqr%nv \'5 %?VQV\ \9\/

V=X o (5 ey

)
h

« M N e Yo o~ g
w\\eve we usec‘ o\jmev\szoqaessl ]L(Q,QO\S X=X /i(tAMS)/ ) o= o‘/Q(‘uHS)
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with X, \oeimd ”\nomﬁiud"’ vea| sm(ar {re0ds Ae{l(noa! lo\/ b:c/iz)'
V“: VCH (a(;‘ev rd‘kcl&m% S) H) v the redl AN‘S).

TLQ e‘mex’%mg ?'\c‘tum ls Cow.epe'\(’gé Atﬂe‘(ev\’\' (n\e (LA‘ A(Yecmn

/K/ at 'X 0 s Wow aawﬂs q roa0 MaK( miw
n ‘\’\\Q ’x AGY‘QC“\OV\ ou«l ‘h;\)o bam‘“d“c

\ / VQ\ 2\15 0-( minima O.WUW at Jr\le \Ia"te
o [ 2

5 %2 = 60*1[_ ‘*ﬁu) -—l] M 50

W Hr\e\/ Qead 4o the SUSY Vacua O.t

-§ '7( =11, These * Vq\|e75“ ave v«o{' chs,edi
H’d the possess aﬂmdd a Clagsi cal
s\ofe which can dvice Fhe m(—gvc(‘ow and theve is mo‘need ! of Radiahve
Cowecfhous The \)o'&@h’k‘mq a\o'-wa ‘H‘\QSQ JCYQJ e(‘(ﬂﬂesn s

~ l,‘L
\
~ l e o o~
Y 1= I7C 0"‘* ) -‘-«n" e » |,

The 54 stew -\-o\\mos -(row\ the be& v\'\ma a ?ﬂf \Cul«f Jﬁ“’sec‘ﬂfg Mv)
'“\ ev\o\c O\P a{ a Povtm\ar Pow‘\ 0.(- -H\e Vo< Ut n\am{dﬂc‘ pem\t«a
o wo Qrv-\uc‘\\m ol mm\o‘)o(es

The & at which w‘wd‘mw ls +erwm&d s -(ouul -(‘row\ 'H\e t V}
Critivia with the use of +he deriudtives:

AT, e[ (w551 ) 2 |
le AF \T \f ~y \ “'I‘L
cl?;”-"': z\f’&’l{(w% o-"+\)[??0‘ (( %—w) 1)~ |] ’(757.6' +|)[(|+5_6_)..|]}.

The Lquao\m?a(o / dmsoJmF o.(— CMd vo«l&a‘l‘io-\ and the )9( ol (Q-(-‘ooéfu\c}
o[ our lorizou (Ng) can be Louud Lrawy dhe stawdard Lormulag wsing
‘\—\'\e —&—ws{' AQT:Uq‘hN o-‘ \/



One ao\\lav\‘\a«ae of Hhis scenario ¢ the HC)E‘ vey = (PI"]S)%{shé’?
50 («(\‘ai,,(), T4 cav be Mldus"el Yo beco\m‘e = SOSY GOUT scale (NG:;Q_%,(!O@
Ge\’)~ We -then ae‘\‘ the “a{?‘)rm'wd(e’ -Fov‘\mu(e\

| ', Sl6 03 43 -2

( | (,%)Qm J"Ts'(}é') 5[\!0\ - MG Mp MS
COBE' with Ngw= St —> Mg .91 xi0'F Ge\l | px l.o¥x 10" Gel
which are a’uijre Cnatuwral” values ., The velevast ?a& ol iwllation occurs
ngo\n Tq (QMQI'L)”G e, aud G, (QHP/Q N3 Mg_)lh’ Me ; which are’
2.32 x 10" GeV and 108 x 07 GeV vesfecﬁveﬁt{ Lor the above Values

The ut»ua\vv:) has wuss Mafe = 22 (F/ms)"‘k and o(ecu/; aaa}u twh
YC’S, With our nmmbeﬁ) MinfQ % .0 x 10 N Ge\.

One can showo again Nt the “amuljriul)' and uerjro«%ewszs i (oh&l’Yl}ia&f%
can be So\*is(ceo‘ with ‘natural ’ ?arame“e(s ‘boaeu\er w;-H‘ the Y*quimmf 4
Fgfrow\ “sollax’ amd ((&(’.mosrhw;c? ~ oS(l'Uqhou; and SU(Q)(-M{EQ.&@{?
Ov\fj, a [ittle ‘m‘al«er Tr's (“l’ +o |O'°G€V) should be q((owgc}/
which s pm-f.ecu:) ““eP+“uQ for somewhat L\c'a‘n Mgy, 7 aud fow
ob Ne LSP" 4o 3 ’s

o

Conc‘usion:{'ug\avi& lkﬁ,Qq*tovnT aviSes(’waJ(uonQ\{) A w\av\\‘ SUSY Uk
in the sevce thal no(h‘m/) Lougliuas dre ‘neeo\e«l ) \r\j 'S ‘resjtn'c‘ecl ‘”‘"Z) b\I Gawgﬂ
meivies ' and cawm be ?ro‘\‘ef\‘ea( o%o.‘ms"' SUGRA Cowec'}.'ous .

I‘C Caw “('eadi(\i !pe L—lvxco\'?om*eoq) i CoV\CYE*Q VV(OJQQS Jwac”«erw.‘li
0‘“\(’\* mcfutreh\u&s Suck 0.S —\-\\0. SoQu‘\%‘ow o_( C? qv.J p Pfoueus (v.‘« a
PO symmetry ) |V masses amd osci@alions

IV\*Qd\'{(M 's .\;ql(oud \o\/ Lcsuccess%f" Yekeq{tna sahs ;H]ua e ﬁm}}"fiw
qwlt&mw,u.ears' (via Qeg\mae“gg;;) mqulrem»&s -\rogeu\er wills “calar
awd ('a&u«.osvl\en‘c) v osctllahm obl"ra.

¢ ) . (] h
Notueal * extensions of e baste schewe cam also soluethe problem of
oue\rproaludhm ol Mowopo les ab the end o {0t on.
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