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WIMP miracle

applied to SUSY:

e mass scale of LSP is tied to the weak scale

*Goldberg, 1983

 in Split SUSY, invoked to keep fermions near
weak scale

* Arkani-Hamed, Dimopoulos 2004

* but relies on several assumptions!
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WIMP miracle

key assumptions:

. stable LSP (R-parity)
I >m

2.
3. no dilution
LSP reaches equilibrium

what about
gravitino LSP?
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gravitino production

when is: Q35 < Qgps !

a simple parameterization:
m, ms/2, 1R IR
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gravitino production

m3/eYuy + m3pYpr + m3pYro < e

scattering freeze-in freeze-out
1 @r = e m
™
mg/2Y3 /2 ms;s M, ms /s M, 3/2 a2M,

\

constrains reheat temperature
Tr < 10° GeV

when m ~ TeV Moroi, Murayama, Yamaguchi 1993



gravitino production

ms32Yuv + MapYrr + mzpYro < Igg

scattering freeze-in freeze-out
@ e @
mg/2Y3 /2 ms;; M, ms /2 M, 3/2 a2 M,

M

what about constraining m ?



gravitino production

ms32Yuv + MapYrr + mzpYro < Igg

m3/2Y3/2
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different gravitino mass dependence
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mS/QYUV =5 mS/QYFO = Teq
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thermalized gravitinos

* very light gravitinos thermalize: Yy ~ O(1)
Tr\ m° T e
2 = SN O it 2 R
e ( ) v ( ) (100 Gev>

* overclosure bound * free streaming length:

ms/2 s 100 eV m3/2 5 16 eV

* Pagels, Primack 1982 e Viel etal, 2005
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thermalized gravitinos

* implies low SUSY breaking scale

mgz/e S 16 €V V'F <260 TeV
2
= (gsusy) \/f
47
* parametrically,
mg/g < Teq
Fst M < (gsusy) Toa M
v eq D = i eq D
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gravitino production in split

ms32Yuv + MapYrr + mzpYro < Igg

scattering freeze-in freeze-out
1 Trmf Lo g

ms /9 Y- m
3/213/2 = mass M, 3/2a2Mp

enhanced by large scalar mass



constraint on splitting
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future of energy frontier?

a 100 TeV collider would probe most of the
cosmologically interesting region

VTogM, ~ 60 TeV
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constraining the reheat temperature
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no freeze-out and decay
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