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Affleck-Dine Leptogenesis
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Complex scaler field  
(which has L number)
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Problem in ADLG

If                         , the potential has an unwanted 
vacuum which may spoil ADLG scenario. 
This problem has been discussed in AMSB model.

M. Kawasaki and K. Nakayama JCAP 02 002 (2007)
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We revisit this problem in the context of 
low-energy SUSY model with light slepton.
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Why slepton?
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Light slepton
In the low-energy SUSY phenomenologies…
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Light slepton
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However, such a light AD field mass may cause 
unwanted charge-breaking vacuum (CBV).
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CBV problem in ADLG
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Running of AD field mass
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Running of AD field mass
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Running of AD field mass
Running effect is mainly coming from 
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Running of AD field mass

<latexit sha1_base64="Hk533aiueXDwg876584E+FU9c0U="></latexit>

O(102)

<latexit sha1_base64="Q6Dw11/logAf02Y7za5jh2Dzf4k="></latexit>

[GeV]

<latexit sha1_base64="UY4ydHao3LM+pLzIHZV3ewnqvP0="></latexit>

O(103)

<latexit sha1_base64="h4AQK1O1X30CuR2o4gQRz52cjlg="></latexit>

l̃

<latexit sha1_base64="G9YEthRGms+wUmwGCLVKW+rrB8A="></latexit>

t̃
Running effect is 
important when 
slepton is sufficiently 
lighter than squark

The AD field mass running is important  
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Thermal effect
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In the early universe, we have

R. Allahverdi, B. A. Campbell, and J. R. Ellis, Nucl. Phys. B 579 355–375 (2000)
A. Anisimov and M. Dine , Nucl.Phys.B 619 729-740 (2001)

Thermal mass & Thermal log term

Thermal potential can hide CBV during ADLG if reheating 
temperature is sufficiently high. M. Kawasaki and K. Nakayama JCAP 02 002 (2007)

This effect is important when  
in low-energy SUSY model
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Summary
‣ Light AD field mass may cause charge-breaking 
vacuum (CBV). We revisit this problem in the 
context of low-energy SUSY phenomenology.  

‣ We clarify that both thermal and quantum 
corrections are important for the disappearance of 
CBV. 

‣ We also confirm that the correct baryon 
asymmetry can be produced while avoiding the 
cosmological gravitino problem  
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Inflaton oscillation epch
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After the end of inflation, inflaton oscillates for a while.
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where

Baryon asymmetry
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The net baryon-to-entropy ratio is fixed at reheating and 
can be estimated as M. Fujii, K. Hamaguchi, and T. Yanagida, , Phys. Rev. D 63 123513 (2001) 
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Running of gravitino A-term
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Running of neutrino mass
Since RGE for each neutrino mass is proportional to the 
mass it self, running effect of the lightest neutrino mass is 
not important at the one loop level.
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Thermal log Q-ball
Q balls are formed when thermal log potential is dominant

<latexit sha1_base64="vIVgZkJUQBmcJtXfDKaEMKwJZOI="></latexit>

Vthermal ' ag↵
2
3T

4 log

✓
|�|2

T 2

◆

However, charge of Q-balls are so small that they can not 
survive until temperature becomes lower than the 
electroweak scale in the case of LHu    flat direction.
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