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R-parity violation (RPV)

4 he LSP decay falls the MET searches Y

SUSY S ks o—

RPV visible particles
- I |

However, there are stringent flavor constraints!

proton decay , neutron/anti-neutron oscillations
di-nucleon decay , FCNC




Soft RPV model

Generate RPV couplings through
soft SUSY breaking terms

Motivakions

embed RPV into a SUSY brealking setup,

malee Fhe wmodel wore economic




A SoftRPV model needs...

r )

*a symmetry G that forbids the supersymmetric RPV couplings
* G-breaking by SUSY breaking soft terms in a hidden sector

* mediation of the G-breaking effect to visible sector
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A Gauge-Mediation Example




In this example

embed RPV in a GM setup

use R-symmetry to forbid the supersymmetric RPV terms
oravitino serves as a good dark matter candidate

no extra mass scales or small couplings need to be put in by hand
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To forbid the supersymmetric RPV
. use the R-symmetry to forbid the RPV couplings
assign

RQ, U, Dl=1, R[L]=4/3, R[E]=2/3, R[H,, Hq=0

the fractional R-charges are used to
forbid the generation of lepton-related operators
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Breaking & mediation

Gauge mediation model

R-symmetry

No RPV couplings
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Breaking & mediation

Gauge mediation model

R-symmetry

No RPV couplings
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Breaking & mediation

Gauge mediation model

No RPV couplings




Breaking & mediation

Gauge mediation model

Ty Mg
A B

soft breaking
terms

No B- or L-violation, still no RPV couplings




Breaking & mediation

Soft RPV

soft breaking
terms
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soft breaking
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Breaking & mediation

Soft RPV

soft breaking
terms

D D 1 carry B-number
|

Ty Mg
A B

soft breaking
terms
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Breaking & mediation

Soft RPV

the potential W > UDD +XDD+ X > +MpDD

mediates the B-violation (induced by the R-symm breaking) to

the visible sector
N A
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(X )= 0, the RPV coupling only comes from the A-term
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integrating out the heavy mediator
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The UDD A-term
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Parameter space

For a generic flavor structure

k=x=n=1, mg=500GeV k=x=n=1, ms=500GeV
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Gravitino Dark Matter

In models wikh b&rvamw RPV, the LSP can
be stable if its Lighter than hadrowns

‘

® the 0(10) MeV scale gravitino can be a thermally produced DM

L. no addrtional non-thermal productions due to the RPV decay ‘

IT'n ms3/2 — My g
st & [l ( ) :
3/2 (105 GeV> 20 MeV (800 GeV>

M.Boltz, A. Brandenburg and W. Buchmuller (2000)
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To conclude

Its nice ko Ehink about Ehe RPV

\\SO“fétv"

In the example we show here
no additional symmetry required to forbid RPV (use R-symmetry)

no extra mass scales or small couplings put in by hand

oives a dark matter candidate

based on the gauge mediation setup
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BACKUP
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Experimental Constraints

upper bound on A (want the process to happen slower)

di-nucleon decay Top s i e OGRS
neutron/anti-neutron oscillation Tron = 2 A4S

lower bound on A (want the stop to decay faster)

stop decay length £; < 2mm (prompt) ¢; < 10em (displaced)

lower bound on the SUSY scale (a smaller sravitino coupling)

033

proton decay Iinto gravitino Tp—K+y = 2.3 X 1077yrs
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Di-nucleon decay
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Neutron/anti-neutron oscillation
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Proton decay
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The stop decay length
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Mediator mass in the (£) model

~

to obtain (3), we can generate the tachyonic mass —ms, through
the RG running with the help of extra matter couplings. for example,

WonY XY+ A\yXY? 4+ A\ XY

~

The size of (X) + experimental bounds set the upper/lower
bounds on the mediator mass

A" x 107 £ <2mm

0 f<10em here we assume
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