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THIS TALK IS BASED ON THE FOLLOWING PAPER:

AFFLECK-DINE BARYOGENESIS IN INFLATING CURVATON SCENARIO WITH
O(10-1022TEV) MASS MODULI CURVATON
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MoDULI (POLONYI) PROBLEM

1 m}
A Ml%

I'

5 3/2
(R AT 2 X0 TGV (100%%6”

Tr > 1MeV » ot il Qe

WE DO NOT REALLY KNOW THE THERMAL HISTORY OF THE UNIVERSE BEFORE BBN.



IT IS POSSIBLE THAT BEFORE BBN
THE UNIVERSE IS COLD AND DOMINATED BY
MODULI MATTER

IF SO, THE QUESTION IS HOW CAN WE HAVE
DARK MATTER AND BARYOGENESIS THEN?
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WE CONSIDER:

BARYOGENESIS: AFFLECK DINE BARYOGENESIS

DARK MATTER: NON-THERMAL (WINO-LIKE) LSP
FROM THE DECAY OF MODULI FIELD

WE ALSO ASSUME MODULI FIELD IS INFLATING
CURVATON AND RESPONSIBLE FOR PRIMORDIAL
DENSITY PERTURBATION



INFLATING CURVATON
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EX: WHEN CURVATON WITH A QUADRATIC
POTENTIAL START TO OSCILLATE:

~LPosc

\\ or ~ 3m° M3

|

|

|

:

|

Po |
|
|

1 s
/ po ~ 5m0

£ Ina

|
|
|
|
|
|
|
|
|
|
|
|
!

t().i(:

Pr > Po » 0'<\/6MP
IF O'>\/6Mp

» CURVATON WILL DRIVE A SECOND STAGE OF
INFLATION!




INFLATING CURVATON

IN THE INFLATING CURVATON SCENARIO, COSMOLOGICAL SCALES ARE
DEMANDED TO BE OUTSIDE THE HORIZON AT THE TIME WHEN THE SECOND
INFLATING STARTS:
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CURVATURE PERTURBATION IS GIVEN BY
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INFLATON 771

MODULI INFLATING CURVATON 0 Mg

AFFLECK DINE FIELD ¢ MAD

BARYON NUMBER PRODUCED
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PNGB INFLATING CURVATON

ACTUALLY QUADRATIC POTENTIAL CANNOT WORK AS INFLATING
CURVATON BECAUSE THE SPECTRUM CANNOT DOMINATE.
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FOR MODULI FIELD WE EXPECT:
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FAST-ROLL INFLATION



CURVATURE PERTURBATION
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AD BARYOGENESIS
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AD BARYOGENESIS
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BARYON ISOCURVATURE PERTURBATION

IF HUBBLE INDUCED A-TERM IS SUPPRESSED: AH s

sil)

Do
2”’%‘

e

SRSl b 08

PB 4 /07 S ¢1 == quzn(Hl)

f map _ e
H, < 8x 107 °Mp fSoMp \7

THIS CONDITION IS SATISFIED IN OUR MODEL SINCE WE CONSIDER
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HOW ABOUT OSCILLATING CURVATON
+ AD BARYOGENESIS?
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RESIDUAL BARYON ISOCURVATURE

RBATION
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IF BARYON NUMBER IS PRODUCED f << 1 > CB = O

BEFORE CURVATON DOMINATION

EVENTUALLY WE WILL HAVE SB — —SC

BARYON ISOCURVATURE PERTURBATION WILL BE TOO LARGE



OSCILLATING (MODULI) CURVATON WITH
AD BARYOGENESIS?
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TO AVOID LARGE CORRELATED BARYON ISOCURVATURE PERTURBATION WE NEED
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BUT THIS IMPLIES CURVATON WILL INFLATE!




NON-THERMAL WIMP
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CONCLUSION

B AD BARYOGENESIS CAN WORK FOR P=9 FLAT
DIRECTION

® NO ISOCURVATURE PERTURBATION
® WINO DARK MATTER

® PRIMORDIAL DENSITY PERTURBATION (NO LARGE
NON-GAUSSIANITY)



