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PDirac Gauginos in SUSY BSM

Why? Why not?

* Milder flavour constraints x Plurality is not to be posited
without necessity”

* Larger §-g splitting allowed
* Gauge coupling unification is problematic

* Model building somewhat difficult

* Suppressed § production
* Finite stop correction to Higgs mass

* ksymmetry naturally from SUSY

* Modified Higgs sector allows Higgs
mass at 125 GeV even for light stops

* The scalar superpartners can be detectable



Finite correction to Higgs mass
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Neutral Meson Mixing in SUSY
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Neutral Meson Mixing in SUSY
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Flavour Patterns
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Dirac Gauginos and Flavour

If gauginos have Dirac mass, chirality flip fransitions are forbidden
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Dirac vs Majorana

If gauginos have Dirac mass, chirality flip fransitions are forbidden

" AMpg | v ms
Nal\lel ] K|Majorana EE g
y AA]\4K' ‘Di’rac m

However this is often NOT true

A]\4](|J\4aj0')“ana mg%] . . . .
K Tog|li—2
1) A o 0g ( 2 beyond mass insertion approximation

2) Sawe-chirality and chirality-flip transitions can partially cancel!

= *> bBounds on Majorana MILVER than Dirac!



Dirac vs Majorana
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Nearly degenerate squarks: Expand integrals in squark mass difference.

2
88 m2> gﬁ(WJLk5m§ngz) (11 1)
4

2
i T _ 4 (. 2 it i g
Clrrusrzyrsr = s (Wde(quka) (3616 FEEE m; 1 57612 mb
q

m =
OBl = s
m

XN [Q N

¥ AN

AMK‘Majorana
Y

A]\4[( |Dira,c

Otherwise (e.g. for a light “lef1” shottom):
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Pegeneracy (Majorana qgluino)

Bounds are not that stronger
3k because of higher squarks’
and gluinos’ masses

Bounds from € x around 29
%k times stronger than bounds
from AM K

mg = 1.5 TeV

mg [GeV] | 6LL £ 0 | 6LL = §RR £ () | §LR = §RL £ (
750 0.211 0.002 0.004
1500 0.180 0.002 0.014
2000 0.157 0.003 0.008

Tt =—= 2 TeN-

mg [GeV] | 6LL #£0 | 611 = §RR £ | §LR = §RL £
750 0.192 0.002 0.005
1500 0.374 0.003 0.011
2000 0.240 0.003 0.019
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Pegeneracy (Pirac gluino)
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More freedom —~
i in mass hierarchies E
* Majorana 5

better than Dirac!
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Hierarchy

On the explicit model of
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Other directions - “Fake” gauginos

Majorana mass  adjoint mass
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@ experiment

* Pisplaced gluino vertices with accessible squarks
( High Energy N=2 SUSY )

* Direct squark production with decay dommam‘lx through higgsinos
0

( Unsuppressed only for 3rd generation squarks/sleptons )

Also: “Fake - Split SUSY”
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