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We assume two stoppers nexf 1'0 CMS e

—2» maybe possible to install stopper-detectors.
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summary

% A stopper-detector seems necessary to study the
decay of a long-lived charged particle.

S O(1)kton stopper-detector may be placed
next to the CMS detector.

Stau lifetime is measured well.

If mg > (0.2 — 0.3)mz, the mass reconstruction
(and hence Mp measurement !) may be possible.

& 3-body can discriminate gravitino from axino.

® Anyway, if long-lived charged particles
are seen at the LHC,..... tfrap them!!
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Table III. Summary of the calculated reaction rates of CBBN reactions obtained by the three-body
calculation. The first three are for To < 0.2 and the others are for Tg < 0.5.

Reaction Reaction rate (em®s~! mol™1)
non-resonant reaction 5 i i
a) (X )4+d— °Li+ X 278 x 1P T, % exp(=5.383T, ®){1 —0.6277 —0.29T5)
_2 I | 2
b) (X Yt— i X 1.4 % 107 T, * exp(—6.08T; )14 L.3T5 4 0.55T%)
y 2 i . 2
¢) (X )+3He— "Be+ X~ 9.4 x 107 T, ? o\p( 9.66T, °)(1+0.20T,; + 0.05Tp)
a5
d) ((TiX")+p— a+*He4 X~ 96 1T, 31:&:1)( 6.74T, 3}
. 2
e) ('LiXT)+p— at+a+ X~ 35 %107 Ty 3 exp (—6.74T, ° } (1+0.8175 +0.3070)
. o2 i | 2
f) ("BeX~ )+ 35— (*BX)+79 23x10°Ty ® exp(—8.83T7, ) (1 + 1973 +0.54T5)
_ resonant reaction 3
o) ("BeX™)+p— (SB\’_)ES 1.37 x 10° T, *exp(—2.2 1) mx = 20GeV
3
oy (BRX Y oy 1.44 x 108 Ty 2 exp (—2.15T, ") mx = 100GeV
¥ &
1.48 x 10° T, 2 exp (—2.04 Tg 1 myx = 500GeV
g
1.51 x 108 Ty 2 exp (—=2.01T,"')  mx — oo



Table II.

Calculated cross sections and reaction rates of the late-time BBN reactions induced by

_ ; : . | saf : ,
the neutral bound states. The rates (in units of em” s~ mol™ ") are available for To < 0.05.

cross  section (b) reaction
Reaction 0.01 keV 0.1keV 1 keV 10 keV rate

a) charge-exchange reaction

X V+a— (aX )se+p 84x10® 22x10® 7.8 x 102 7.5 x 10 1.0 x 10'°
(dXV)+a— (aX Daw+d 31x10° 91x10* 2.0 x10? 2.1 ¥ 10 3.5 x 10°
(X )4+a— (aX )+t 83x10° 1.9x 10° 3.2 x 102 2.5 x 10! 7.6 x 10°
b) a-transfer reaction

(dX ) +a— ML X 96x10° 3.0x10° 69x107!  64x107! 1.1x 107
(X ) 4= "EA L X 35x107! 1.1x107!' 2.7x10°2 3.0x 1072 4.3 x 10°
c) Li-Be destruction

DA~ )+ Ll— a+"He+ A — & x 10 .0 X 10 4 x 10 26 X 0 X
(pX=)a.P1 SHe4+ X 1.8 x 102 5.5 x 10* 1.1 x 10? 2.8 x 10° 1.6 x 108
(pX }+"Lisatrad X 3.8 x 10° 1.7 x 10° 7% x 107 1.6 x 1001 5.5 x 10°
pX )+ Be—s + X~ 4.8 x 10~ 3.2 % 5.3 ¥ 10 5 X 107 5.2 %
X~ )4 "Be—s “By-X 4 107! 32x10° 53x107t 5 1072 2 x 10°

KR DFEXDA/13Tk
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Note added - After the submission of this paper, a dedicated nuclear physics study
of some CBBN reactions has appeared, Ref. [75]. It supports the conclusion of this paper
about the large rate for the charge exchange reactions that remove (p.X ). At the same time,
this work finds non-negligible shifts, O(100 keV), of the resonant energy levels employed
in the YBe production chain. This may affect the overall efficiency of YBe production, and
further investigations of the nuclear rates are needed.
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Gravitino Dark Matter and the Cosmic Lithium Abundances

Sean Bailly, Karsten Jedamzik, Gilbert Moultaka

arXiv: 0812.0788 [hep-ph]

TABLE I1I: Potential for SUSY with gravitino LSPs to re-
solve the "Li problem, account for °Li, produce ?Be, account
completely for the dark matter due to non-thermal decay pro-
duction, and be detectable at the LHC.

Gravitino| NLSP |[“Li|°Li|”Be|Qpnh? |LHC
light stau XIVIV? X v/
neutralino| v/ | X | X X Vv
heavy stau ViIivVIiv? X
neutralino| X | X | X X Vv
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