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y"! yq/l # #!"$/#!$!

LHC: H± is easily produced 

          %%%% qq $ %,Z $ H+H- 

                         %&and find charged Higgs decay 
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Analyses in Dirac case is in S. M. Davidson and H. E. Logan, Phys. Rev. D 82, 115031 (2010). 
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N. H. and O. Seto, Prog. Theor. Phys. 125, 1155 (2011). 
N. H. and O. Seto, arXiv:1106.5354 [hep-ph]. 
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!leptogenesis:  !(N ! l + ")"""!(N ! l + "*) # CP violation !

thermal: TR>M1, N1 is produced in thermal!

M1 > 109 GeV : Davidson-Ibarra bound 

usual type-I seeasw scenario!

TeV-scale thermal leptogenesis is difficult ! 

$! $! $!

S. Davidson and A. Ibarra, PLB 535, 25 (2002)!

 

! "
#(N1 $% + l j ) & #(N1 $%* + l j )
#(N1 $% + l j ) + #(N1 $%* + l j )

! &
3
8'

1
(y(y(

† )11
Im

i=2,3
) (y(y(

† )1i
2 M1

Mi

, (Mi " M1)

!
3
8'

M1m( 3

*%+2
sin, ! 10&6 M1

1010GeV
-
./

0
12

m( 3

0.05eV
-
./

0
12
sin,

nb
s
! C3 !

g*



seesaw in !HDM: non-small y! with TeV-scale Majorana mass !
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M1 ! 5 TeV is possible for thermal leptogenesis 

seesaw in ! HDM: non-small y!  with TeV-scale Majorana mass !

" L=2  
wash-out!
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N. H. and O. Seto, Prog. Theor. Phys. 125, 1155 (2011). 
N. Haba and O. Seto, arXiv:1106.5354 [hep-ph]. 
N. Haba and T. Horita, arXiv:1107.3203 [hep-ph].!



fields! Z2-charge!

SM fields (SM Higgs: Hu, Hd) ! 

!R: N "!

#Higgs doublet: !"#$!"%$! "!

! Z2 sym. (which distinguishes H!, H!’  from Hu, Hd) 
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(most dangerous diagrams with 4-external lines in Coleman-Weinberg 1-loop effective potential) 

All 6-, 8-, 10-, !!!external lines diagrams are summed, and the above condition is obtained. 
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Leptogenesis in SUSY !HDM: non-small y! with TeV-scale Majorana mass  

(NH, m1~0, (yi1 ! yi2, yi3)) 
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M1 !  5 TeV is possible for thermal leptogenesis 

!L=2  
wash-out!

! gravitino problem  

(NH, m1~0, (yi1 "  yi2, yi3)) 
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SUSY "HDM is free from gravitino problem  
# O(100) GeV gravitino with no-disturbing BBN needs TR <106 GeV. 
# even this TR, N1 is thermally produced in our setup. 

Leptogenesis in SUSY "HDM: non-small y" with TeV-scale Majorana mass  

$#"%!



N.H.,  arXiv:1107.4823 [hep-ph].!
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S: Z2 odd singlet with F-term ! ","’~TeV (SUSY br. scale)  
     from non-canonical Kahler  (Giudice-Masiero mechanism) !

&similar model was suggested by R. Kitano, PLB 539, 102 (2002).) 
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!!"# We overview !HDM (non-SUSY: 2HD, SUSY: 4HD) 

$ tiny ! mass is originated from tiny VEV of !HD, !" , H"  

$ !" , H"  only have y!, and y! is non-small anymore. 

$ H± is almost composed by !" , H"  " LHC, ILC phenomenology 

$ low energy thermal leptogenesis works 

$ VEV hierarchy is preserved against radiative corrections. 

$ GUT embedding naturally explains why TeV2%m!#MGUT! 


