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Summary:

SUSY models with an 
ultralight gravitino is interesting!

 No Cosmological Problem! at all!
 LSP (gravitino) ≠ DM, but a natural DM candidate.
 It can be tested at LHC! 

    (gravitino mass can be determined!)

(m eG
<
∼ 10 eV)

Main Message

(beer is waiting for us.....)



Gravitino

If SUSY is in nature, it is (probably) a 
spontaneously broken local symmetry          
(i.e., not an accidental global symmetry).

And the gravitino is an inevitable prediction of 
local SUSY (= SUGRA).
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SUSY models with an 
ultralight gravitino is interesting!

 No Cosmological Problem! at all!
 LSP (gravitino) ≠ CDM (too light → hot DM), but....

(m eG
<
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100 TeV DM ➜ natural thermal relic DM if strongly interacting

 Dimopoulos, Giudice, Pomarol ’96 / KH, Shirai, Yanagida ’07

m eG ∼ 10 eV =⇒ F = Λ2 ∼ (100 TeV)2

DM may be 100 TeV composite “baryon” made from strongly 
self-interacting hidden-sector/messenger particles
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Main Message

SUSY models with an 
ultralight gravitino is interesting!

 No Cosmological Problem! at all!
 LSP (gravitino) ≠ DM, but a natural DM candidate exist.

  Can it be tested at LHC? 
 (Can the gravitino mass = SUSY breaking scale 
be determined?)

(m eG
<
∼ 10 eV)
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In Gravitino LSP scenario, the NLSP decay 
always include the gravitino.
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For a slepton NLSP,.....

The gravitino mass may be determined by 
measuring the NLSP decay rate!       However,.....
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stopper-detector
KH, Kuno, Nakaya, Nojiri ’04
KH, Nojiri, DeRoeck ’06 
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It’s too short !!!
We cannot see the track!
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How can we measure the Γ3body/Γ2body ?
→ look at the dilepton invariant mass
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• from the # of events, 

•from the endpoints of M!!,M!j ,M!!j

• We then obtain the gravitino mass!!

Γ3body

Γ2body
=

N3/R3

N2/R2
= (1.50± 0.15)

(
R2/R3

4.5

)

R2, R3 · · · correction factor due to PT cut

Γ3body = 0.21+0.09
−0.07 eV

mG̃ = (0.53+0.11
−0.10)

(
R2/R3

4.5

)1/2

eV

(true value : mG̃ = 0.77 eV)

In this case, R2/R3 ! 4.5± 1.1



Summary: Main Message

SUSY models with an 
ultralight gravitino is interesting!

 No Cosmological Problem! at all!
 LSP (gravitino) ≠ DM, but a natural DM candidate.

 It can be tested at LHC! 
  (gravitino mass = SUSY breaking scale         
can be determined!)

(m eG
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