A

g -

THERMAL  SELECTION

5984' VACVA

OF PHENOMENOLOGICALLY VIABLE

LlOANNLS DALIAN\S I '

INSTITUTE 0F THEORETICAL PHYSICS, warsaw

] 2 g o
e L0

v"’i"




[GAUGIND Masses)

* We consider genecal 0'R models

LW: FX + (Xjx+ Mij)‘l;qu

' Gougine motses  (kowargedski 4 Shik 09)

\W\, ~ Ft :%: (og det (XX+m)]’

_TYee T

» 14 det(AX+m) = X~de+>\

« 1) det(dX+m)=detm

(C heunq et ol 'Oj"}




| THERMAL EVOLUTION |@)

+ Type T syxq vocuo are thecmally greie“d

T’jPe 1 ace '“\G\'W‘nug dis}avoured_
(Avel etol, Craii et al, FPischler etal ‘06
Dmetw’s'\s X- Lﬂeﬁk "o )

kﬂ{"-i 'le

¢ To escupe the P'°50€M: non-+hermal evolutiom was consider

=

ed

r» THERMAL EVOLUTION

T=0
v T > Tcr

/ y
»
X %




| A way ouT

B

(Daliowis L Lalal ’IO) |

+ Wt is possible:  Sceiecton O0F Twe Puenwo- Viagre susy Vacoum

DORING A THERMAL PHASE Witk HicH Tm

I+ ] | Ws W(3Z,X)
X #0] e | wranion ¢ VT VE
K= - .1..'_3._'-1.‘
—— , e
L>\ is SMﬂte enoudl:]
The  Metastable Vacuum — ] -
y L hal len > A/lwgms,w X~ TnermAL
emerqes” ot high
J rﬁ WANTED ! | Mass VEI&Y |
Temperatures | { SMALL /
| - Does Not Rote ovr sysy |

3.




(Dud.’on’u xt Labok '10)

GAUGE DOMINATION

GRAVITY |
PominaTION

ReALIZATION (f ]
METASTABLE VACUUM
WITH THERMALIZED
MESSENGERS |S

©¢ s o w03 w0 a0 4 PossIBLE h
|
€9 T Tan (Gev) r COSMOLOGY
(-10"'60V 10“) 10”( Tm< 10" v lepf‘oaenesla
(10" 107%) 108 < T,

vV  Thermaf Derd
16* < The ¢ 40° Motter

(20™ 10°Y)

(Olccl\OWSko'gl ol '09)
;




i

{
|
!

B DEPENDENCE N

Xowe 2 0]

INITIAL CONDITIONS

A« J_J

CONSEQUENCES ?




'COUPL“\,G )\7 + Quantum CorprecTIONS

[w= sixq )]

1) W Lijds the flat X-direchion

‘]‘V Z a-e;oop

[ A

! b
X

2)  \n dhe - direction 7 | |
\ 1 " TlA)HA"T W g s

Tv CHARGED UNDER

'y " AN ABELIAN GAUGE
W:FXx-X\Xqq | | _
q ‘l : Geour U( L)“_ Wi TH
— ; ,

¢ 9 CHARGE @ !




wmore on QUANTUM CORRECTIONS |

V]-loip - § ( 9 m' - e
x ___-an‘ Tr m3 eo:j _,_\_3_ - Tr m} [0_’ -‘%E‘)

v

e Wg Assome 9 CHARGED

Unoer  U(L)y  ( Gauseo)

L“
Vg

% . .. 2 \%Z | >4 i i
) l ap = Voo + Wa 317+ ) 1317+ (“x',,ge")'?“' (OJ Ll“J

i)

9o

LINDF - Wﬂﬂl‘"

Limit

!



LGAU GED - Dmec:TwN/

S

T

It caw 3enem+e ,MA‘SS HieRARCHIES IN SUSY THEORIES

( WITTEN '81)

E“ <X> e}ayuvmev\f}.q({‘(/}‘. &‘f,ﬂ(&i
et
= o
Or NO - HigRARCHICALLY |ARGE (xS
('S S /0% )

- IF Gavge Svmmetry Not Hiccser —» ¢x> = p

X ge0

R - SYMMETRY caw be brokew iw various woys :

Nown- Canonical KMJJEK, GRAVI 'Y , E xornic E-CHARGES




LTHERMAL EVOLUTION (3 |

Tuere \s No 2*' Oroer Pwase TranNSITION

To THe SUSY  Vacvom ( g‘?.rr < T/ )

! X init = O is NOT prob(ewa-)'ic

Tg“ NOT consitrain eJ | | F A /e

SUFFICIENTLY
SMALL

-




CONCLUSION{J

X There is NO TuerMAL TeANSITION 4o SUSY Vacuum via
'tackaom‘c directions 4 A/e &{ ond ivw a
WINDOW o4 values | |

AUGINO MASsES ARE 0 .
». GAUGI S Nort Vamshing /ma zm‘\)

x But, )

CANNOT  Be  ArBiTRARILY SMare

10,




