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Supersymmetry

e cach SM particle has supersymmetric
partner with spin differing by 1/2

e in local SUSY:
gravitino)= spin 3/2 superpartner of
graviton
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e gravitino absorbs goldstino

becomes massive by
super-Higgs-mechanism

(spin)
- +3/2

--1-- -3/2  Massive gravitinos



Gravitino-Goldstino equivalence

+ Goldstino-equivalence theorem:
replace gravitino by goldstino in high energy limit
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Goldstino interactions s/ Mﬁ;fy

effective Goldstino interaction Lagrangian:

Lo P f [QE Prf Z(¢2)* — f*Pr E inversely proportional to the SUSY-
Pl S breaking scale through the gravitino
T mass
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proportional to the mass splitting
inside the supermultiplet
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gravitino production at colliders

W G for collider physics only interesting if it is the LSP

W in gauge mediated SUSY-breaking models:
M2, o small =» G is (almost certainly) LSP!
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% examples :
e et 5 YVG¢ —GG we observe:
_ - ~ Nele s_on_qething +
missing energy

pp - XG —=iGG
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ULEYD:

% lower bound from LEP:  mj3/5 > 1.35- 107" GeV

P. Achard et al. [L3 Collaboration], Phys. Lett. B 587, 16 (2004) [arXiv:hep-ex/0402002].



gravitino production at LHC

goal: pp — GG;] # ms /2 #

qq — 3G (— gGG)
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HELAS and MadGraph with goldstinos, K. Mawatari
and Y. Takaesu, arXiv: 1101.1289 [hep-ph]
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gravitino production at LHC R Msoey

goal: pp — GG;]

Mp;

SUSY-breaking

ms3 /2
scale

Jet+ missing energy

qq — gé — géé

angular dependence of jet

depends on angular distribution
of gluino

angular distribution of gluino
depends on squark-masses...



first step: consider processes with electrons
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W total cross section:
IS

W differential cross section:
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W helicity amplitude
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e~ (p1, M) + e (p2, A2) = X (p3, A3) + G(pa, \s)
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10713 GeV
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10713 GeV
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e r= NLSP
€rL/R D1 = g(l 0,0,1)
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e v — epG

sigma (pb)

total cross section
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e v — epG
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Outlook

e include NLSP decay
e analysis for LHC pp — G éj

e build e™e™ collider ....
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