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Higgs mass : SM v.s. MSSM Okada, Yamaguchi, Yanagida (1991) etc.

® Standard Model

B 4 92 2 <H>:lu/\/ﬁ
V(H) = A |H[* — 4 |H] *{mh— i

m, is a free parameter.

two adjustable parameters

® MSSM .
> Ais fixed by SUSY. ()\: mﬁ;ﬁ . Mlmp)
— 1 12mi [ om2 (a2—6)?2
| 5 5 t t
| A ln —% — 3
m, & my + (472 (H)? n m2 T +
tree one-loop level

where a is the stop mixing parameter.

» Large loop-correction is required.
Mass and/or mixing of scalar-top must be large.
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Okada, Yamaguchi, Yanagida (1991) etc.

If the mixing is small...

—> Mgysy = O(1-1000) TeV <H> :N/‘/Z)\
?35Gev.' ' 140GeV — my, = \/iu
\

m, is a free parameter.

30GeV
|

1
|
|
|
|

m;,<114.4GeV

100 : . -
MSUSY [TeV] where a is the stop mixing parameter.

one-loop level

Ibe, Yanagida [1112.2462]

required.
Mass and/or mixing of scalar-top must be large.
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Cosmic-ray positron fraction PAMELA & AMS-02 coll. (Figure from PRL 110 (2013) 141102)
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Cosmic-ray positron fraction PAMELA & AMS-02 coll. (Figure from PRL 110 (2013) 141102)
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A scenario for decaying DM

A decaying DM scenario| oms=¢

“SUSY with gravitino LSP ~ J

with DIlinear R-parity violation”
(Wepy = g LiH,, )

g ° AMS-02 7
o L;H, HZ _ Héﬁ” _
graVItlno — .510-1;“.: AH&?%H L]
LSP, i.e., DM AR A " :
( i.e ) 2 f e wf}%‘e‘ﬁ
....... > -
P - S A
.......... > 4+e Energy of e* [GeV]
(mpm ~ 1TeV) (E~0O(100)GeV)
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Results

»Sample point o6
= (700GeV, 3 x 10“° sec)
W — JI-H (mowm, Tom) = ( :
RpV p L2l /" sPositron fraction &(e*)/ (®(e*)+ &(e7))

! m
" : T
C ' go2r
:
oo 5
Q - 201 -
A, g [
o
= I
&
=
@1026_
£ =
E I 0.03 Lol -----ul2 R
= r 1 10 10 10
- i 20 30 energy E[GeV]
L L L L |
500 600 | 700 800 900 1000 1500 *Electron total flux (cI>(e+) + q;(e—)) x E3
mass mpm [GeV] -

102

Best fit: x2/dof =77.0/67
(Mpm, Tom) ~ (620 GeV, 3.0 x 10%°5)

10°F

Electron flux E3d.(E) [GeV?/cm? s sr

T R T B WY
1 10 107 10°
energy E [GeV]
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Results (review)

lifetime Tpm [sec]

Wrpv = p' Lo H,

Best fit: xz/dof— 77.0/67;
Mpm ~ 620 GeV

27
10 0L U J ’

mass mpv [GeV]

[TDM ~ 3.0 X 1026sec.]
f - RPV = tiny!
500 660 7(I)0 860 960 10‘00 1500 (ul ~ 10_5 GeV)
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A model that provides the tiny bilinear R-parity violation

MSSM + N + two singlets (¢, X)

extra

w. discrete R-sym. Zsp [ singlets
Hy |Hy |10 |5 | N | ¢ |X
Zsp || 1 | 1 | 3 3110

W =y, H,1010 + y,H4105 + vy, H,5 N + pnH,Hy

AT 4 A, 6T 7
+ Ym ®NN — O N + 0
Mgl M4
7 (Wo)
X | ¢? g H,—
+yx (Cb +cpr A, d— Cw M, )
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A model that provides the tiny bilinear R-parity violation

MSSM + N + two singlets (¢, X)

extra

w. discrete R-sym. Zsp [ singlets
Hy |Hy |10 |5 | N | ¢ |X
Zsp || 1 | 1 | 3 31110

W =y, H,1010 +ya 4105 + y, HSN + pHHa oo,

oy 6NN — %@41\7—% T T Zsgr-breaking (induced bySJa%Y)
pl pl \ZZ (Wo) =mg M3
H (Wo)
X|( ¢ —— H.Hq —
+ Yx (Cb +cu A, Hutla = ew )
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A model that provides the tiny bilinear R-parity violation

MSSM + N + two singlets (¢, X)

extra

w. discrete R-sym. Zsp [ singlets
Hy |Hy |10 |5 | N | ¢ |X
Zsp || 1 | 1 | 3 31110

W =y, H,1010 +ya 4105 + y, HSN + pHHa oo,

—I—qubNN— M2 Cb N + M4 gb7 Zsr-breaking (induced by SUSY)

<W0> — m‘g/zj\[
% <W0>
X | ¢? L H, Hy —
+ yx (Cb +CHMpl d— Cw Mpl)

(mediated by X)

(¢) = O(10) GeV,

with m ~1TeVandc,y~0(1), _
3/2 y~0() {(N):O(105)GeV.
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A model that provides the tiny bilinear R-parity violation

MSSM + N + two sing—+—“—4

w. discrete R- Sym(:l_Elllnear va O(]-O )GeV (as deslred)
\ [|A.|H|10][B|N|o]|X
Zég 1 1 33310

W = 4, H,1010 + y;H4105 ;I—_Z/:/_HEE_JY tuHuHa ) yegy

4 ymngN o %¢4N i M gb7 Zsr-breaking (induced by SUSY)
pl pl \ZZ (Wpo) = fmg/QJU
M (Wo)
X | ¢ H.Hy —
i X <¢ Ten Mp1 d i Mpl ) (mediated by X)

(¢) = O(10) GeV,

with m3z/» ~1TeV and ¢,y ~ O(1), _
3/ y~0) {(N>:0(105)GeV.
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A model that provides the tiny bilinear R-parity violation

MSSM + N + two sing—+—“—4

" - - .
w. discrete R-sym.(zl_E'Jlr'\near RpV ~ O(10)GeV s desired)
\ [[A|H|10[B]|N|o]|X

Z§§1133310

W =y, H,1010 + y;H4105 H vy, H,5 N)+ pnH,Hy

______________________ {— MSSM
Ly oNN — J\(_/j[42 HIN + %qﬂ Zsr-breaking (induced bysujf)
pl pl \ZZ (Wpo) = ms /o M3
H (Wo)
X (\¢* ——H,Hq4 —
—|_yX %Q ton Mp1 utd ‘w Mpl ) (mediated by X)

Majorana mass ~ O(1011)GeV

with m3» ~1TeV and ¢,y ~ O(1),

(¢) = O(10") GeV,
(N) = O(107°) GeV.
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Summary

1. Decaying Gravitino dark matter

through bilinear R-parity violation

> is motivated by the Higgs mass (mn =126 GeV).

» explains the AMS-02 results with : _—
Wrpv = U'L2Hy, E
= 20 30

(mDM’ TDM) ~ (700 GeV’ 1026 Sec)' 50:0 600 700 800 90[;‘n1gogsm G1e5<;
pm [GeV]
(U ~107°GeV)

2. Model for the bilinear RpV

H,| Hi |10 | 5| N|o|X
Zee ll 11 11 3131310 R

/ ~ 10—5 Gev :E“"z’ /\%_
m3/2 ~ 1TeV — H ’ % - Jf
MN ~ 1011 Gev' §1OA8_EDM+BKG
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Antiproton constraint N\

e+

(Mowm, Tom) ~ (700 GeV, 1026 sec) DM%Z@‘

Is on the edge of anti-proton constraint.

_ _ P
(DM = (W, Z,h} = g3 = pp) S o
102 ¢ - 95% C.L. constraint from PAMELA p-to-p fraction
_primary p + secondary p || primary p only
O dependence on
— : 11 propagation-model
7107 e w —r Wl . _ : %{:‘\\
e At reecszzzsed .- T AT
| . - tainnd N
107 | ) - g
1 TUTteamsEsescreresmama \i/
10%° . : ' —=
100 1000 10000 100 1000 10000
MpM [GC\"’] mMpM [GQ\"’FI
_ Garny, Ibarra, Tran [1205.6783]
primary = from DM decay See also: Delahaye and Grefe [1305.7183]
secondary = spallation on interstellar gas
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