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Unification
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• Soft mass unification

   

m
i

!( M
GUT

) = m
0

M
i

!( M
GUT

) = m
1/ 2

+3 other "soft" parameters

  
m

b
( M

GUT
) = m

!
( M

GUT
)

  
m

!
i

(µ) = m
!

i

( M
GUT

,m
0
,m

1/ 2
,...)

(3) (2) (1) (3) (1)
EM

SU SU U SU U! ! " !



  

Md,l

m3

=

< ! 4 ! 3

! 3
a

d ,l! 2

1

"

#

$
$
$

%

&

'
'
'

            

  
Det( M

l ) = Det( M
d ) |

M
X

  

m
b

m
!

( M
X

) = 1

  

m
s

m
µ

( M
X

) =
1

3

Georgi Jarlskog

  

m
d

m
e

( M
X

) = 3

 

!" =

d

d

d

l

#

$

%
%
%
%

&

'

(
(
(
(

!
"

!
"

 

!
"

1

1

1

#3

$

%

&
&
&
&

'

(

)
)
)
)

!"

 a
l
= !3  a

d
= 1  ! ! 0.15

Yukawa Unification

 

V
us

=
m

d

m
s

! e
i"

m
u

m
c





Mario Serna, GGR



SUSY threshold effects:
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Scalar mass unification:



In general WRONG! Cohen, Roy, Schmaltz

Hidden sector effects



  

d

dt
k

i
=

2!"!

16# 2
k

i
$

1

16# 2
n

%8C
2

n(R
i
) g

n

6w"w

& ' k
i
$

1

16# 2
n

%8C
2

n(R
i
) g

n

6G.

Soft masses

  
!d 4" k

i

X
†
X

M
2
#

i

†#
i
+ !d 2" w

X

M
W

n
W

n

m!

2
=
F
X

2

M
2

m
!
=
F
X

M

  
e.g. W

h
=
!

3!
X 3

.

Cohen, Roy, Schmaltz

Missing term
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Possibilities:

• Hidden sector non-interacting e.g. FX ! 0,  X moduli; e.g. gaugino condensate
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Conclusions

• Yukawa Unification (d,l,(u)) 



Finite SUSY threshold corrns,   M 3  negative

(d,l,u,!)

Sequential domination, non-Abelian discrete family symmetry

• Soft mass unification 

Sensitive to hidden sector 

Gaugino mass 

Scalar masses ?


