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Introduction - oM candidate in the MSSM -

* A natural DM candidate in the MSSM

LSP : Bino-like neutralino )ZO ‘ tan B=10, 1 >0
NLSP : Stau 7 .

: I. m;, =114 GeV

M =104 GeY
... must be degenerated 1n mass 3 mf ” Atlas 0195%CL

/ dm(= mnLsp — MLsP) |

(0m/mysp ~ a few %) |

to obtain correct relic density.

< e X CMS MHT 95%CL
> Coannihilation n
v/ dm must satisfy dm/mzo < 1% . - Stau LSP
v When om < m.- my, (GeV)
stau becomes long-llved. ]. Ellis et al., JCAP 1110 (2011) 024



Introduction -ronglived stau-
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T. Jittoh et al., PRD 73 (2006) 055009




Introduction - mtergenerational mixing -

~

~ 7 P = cos Oy fr, +sinf;f
7 = (= o0,/ + 50,
B o =1

larger ¢, and/or ce

-

: 0.1
shorter 7; dm(= m; — mgo)[GeV]

K. Kohri et al., PRD86 (2012) 095024
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Introduction - problem and a solution -

¥ L1 abundance
R. H. Cyburt et al., JCAP 0811 (2008) 012

theoretical —~ observed ... 3-4 times larger
log,o("Li/H) = —9.35 + 0.06, —9.63 & 0.06

T. Jittoh et al., PRD 84, 035008 (2011) J. Melendez and I. Ramirez, Astrophys. J. 615 (2004) L33

. 3
\/ Internal ConverSlon TIC O(]_O )SeC T. Jittoh et al., PRD76, 125023 (2007)

("Be 77) = X° + v, + Li, BBN era

(7Li T ) — Py &t (L 001)MeV
&t~ (1 —10°)sec
... reduce resultant abundance.

7 must have enough long hifetime and sufficient relic density.
... at least, and for om ~ 100MeV



Motivation

MSSM
v/ Dark Matter rehc densﬁ,{;
v/ Light elements abundance 1
Q O density
T. Jittoh et al.(2010, 2011), K. Kohri et al. (2012) ‘?‘53 10-13 N\;rmal
; Re
; © 1071 density
> ‘He/ D
= excluded
S 1075 & o/
A excluded
v/ Dark Matter relic density MO 01 -
v/ Light elements abundance bm (= mz —myo) [GeV]

T. Jittoh et al., PRD 84, 035008 (2011)

v/ Higgs boson mass






Neutralinos in the NMSSM

¥ Mass eigenstates
5{? e Nz’éoéo T NinWO i

sy Loy
oHg + Nygol,,

*¥ Mass matrix

/Ml 0 —cosfBsinbywmyz sinfBsinfymy 0 \
My cosBcosbwmz  —sinfBcosbOymy 0
0 — [of — 4y sin 3
0 — L) COS 3

\ e

Leff = AS i =l 11, — JKS

v/ We assume that the LSP neutralino 1s Singlino-like ( )ZO

- N1, My, per > e (A > 2k) M0 X [y



Stau-tau-neutralino coupling

_L)Zg—T—% — 7:*5((5)(GL5PL i GR5PR)T + h.c.

e m+g2
vV 2mw cos b

mrgs

G
- V2mw cos 15

= 7:77' o2, 2504 3
sin f-e N5H3, Gps = COS@TN5H2

© This coupling is typically smaller than that in bino-LSP case.

| B lifetime of the stau ( 7;)
@ timescale of Internal Conversion (71c )

v/ Parameters : A\, k, tanf

v/ First, we calculate 7= and 71¢, and require the values to be
sufficient to solve the lithium problems.

o T

the region where the lithium problems are solved on \-x plane






The resion where the Li problems can be solved

|

mso = 350GeV
om = 0.1GeV

cosf,. =0.3

Vr =0

- c. = 107°
4 U %

0.004 0.006 0.008 0.01

v/ Larger K, and/or tan 8, smaller A
=P larger G15; == shorter 7 and 7ic




Dark matter relic density and Higgs boson mass
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*used NMSSMTools ver.4.0.0




Summary

v/ We have investigated allowed parameter region where the

lithium problems are solved with long-lived slepton on A-x
plane in the NMSSM.

v/ We have shown that such allowed parameter region exist.

v/ We found some points in the region where DM relic density

and Higgs boson mass are obtained correctly.
¥ this talk

v/ We will calculate stau relic density and reaction rates for
exotic BBN processes 1n order to confirm whether the sample
points give correct light elements abundance.

v We also consider the case with bino-like neutralino LSP.
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0.177 — Tic("Be—711)

lifetime/10 - IC timescale ("Be->'Li) on allowed region [ m. =350GeV, sm=0.1GeV, tanp=50, cos6=0.3, ¢;=10"]
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0.17; — Tic(7Li—s"He)

lifetime/10 - IC timescale (7Li->7Be) on allowed region [ mX=SSOGeV, dm=0.1GeV, tanp=50, cos6,=0.3, ce=10'5 ]
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slepton lifetime on allowed region [ mX=35OGeV, dm=0.1GeV, tanf3=50, cos6=0.3, ce=10'5 ]
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N532 on allowed region [ m,=350GeV, dm=0.1GeV, tanf=50, cos6=0.3, ce=10'5 ]
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tan =10
K=0. |

Black : Simglino
Dashed Blue : Up-Higgsino
DotDashed Brown : Down-Higgsimo
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tan =10
k=02

Black : Singlino
Dashed Blue : Up-Higgsino

DotDashed Brown : Down-Higgsino
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