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Outline

What is an EWK-ino?

What are the current limits on EWK-inos?

Why hasn’t the LHC found them yet?

How do you search for EWK-inos directly?
Why are (final states with) taus important?

How “model-independent” are the EWK-ino
bounds in terms of simplified models?

How can theorists reinterpret EWK-Iino
searches at the LHC?




What is EWK-Ino?

 EWK-ino = Neutralino, other light stuff.

e For

the purposes of this talk:

— basically the charginos and neutralinos in SUSY.
— but do not include the LSP (Bino or gravitino)

» direct DM production needs an ISR tag: monojet signature
Birkedal,KM,Perelstein; Beltran,Hooper,Kolb,Krusberg, Tait; Bai,Fox,Harnik
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Gluinos and squarks are
the low hanging fruit

* Colored superpartners have larger cross-sections
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Gluinos and squarks are
the low hanging fruit

» Colored superpartners have larger cross-sections
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Gluinos and squarks are
the low hanging fruit

» Colored superpartners have larger cross-sections
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What signatures to look for?

Look for colored
superpartners

Strong production
dominates

MUED .’ -T Electroweak

-

‘ PPt production

PP e Look for EWK-inos Y dominates
0 Mesp Mpcsp

See Danielle’s talk yesterday 5



20-th century expectations

Jetty channels always showed better reach

Baer,Chen,Drees,Paige,Tata (1998)
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* Lepton channels were considered more reliable
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EWK-Inos are the tastier fruit

Jetty signature suffer from Yy
large QCD backgrounds 2 -

Lepton signatures are clean
— EWK-inos may give leptons

—~10'6 CMS Preliminary L = 4.7 jla‘1 \'s =7 TeV anti-k; R =0.7 c 10°
a E ° 45f atNs=7Tev  CMS Preliminary
R — o 107
L ly, <05 — Q ® data
S10"%F 0.5<ly__1<1.0(x10") - D 408
| 1.0<ly__ 1<1.5(x10?) | 2 "z
v1o10 r 1.5<ly " 1<2.0(x 10% ] = O V/Z =
—_ r 20<ly__1<25(x10% N o 10° R M /Z—
8108 NLO ® NP ] B EwK
>E L _ 10* = tt
= 6 _ QCD
é’: 1 84 - . 10°
) = -
S~ 1 2
2 10°F § "
©  4E = 10
107 il 5 1
104 - (3) 15F ]
6 3 B R 1Feeleoio® s0s - ‘"’"‘_._’*# ]
10 T 05F .
© 15 30 60 120 240 600 1500

M(uw) [GeV]



The gold-plated SUSY mode
* Run Il SUSY-Higgs workshop, SUGRA WG report:

— “the clean trilepton channel from C1N2 production potentially offers

the greatest reach at luminosity upgrades of the Tevatron, and has,
therefore, received the maximum attention”

Baer,Chen,Drees,Paige, Tata (1998)
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The gold-plated SUSY mode
* Run Il SUSY-Higgs workshop, SUGRA WG report:

— “the clean trilepton channel from C1N2 production potentially offers

the greatest reach at luminosity upgrades of the Tevatron, and has,
therefore, received the maximum attention”

V. Barger, C. Wagner

Baer,Chen,Drees,Paige, Tata (1998)
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EWK-Ino cuts

do/dm;+- (fb/5 GeV)

Should not form a “Z”

Should not form a “W”

Diagrams by MadGraph
BKND

graph 2

Baer,Drees,Paige,Quintana, Tata (1999)
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Unintended “discoveries”
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see Sunil’s talk yesterday

Insert W->3L+nu
discovery plot here

10




~0

X

mass [GeV]

500
450
400
350
300
250
200
150
100
50
0

Simplified models of EWK-inos

Hot off the press
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 What about the “irrelevant” parameters?
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Be careful how you interpret

* The cross-section depends on the squark mass

— destructive interference

* The BR’s of EWK-inos to right-handed sleptons
depend on the higgsino-ness of the EWK-inos

— only tau leptons
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Taus are important

EWK-inos may decay predominantly to taus,
especially at large tan beta.

— also see talks in the tau physics session this morning
Vs = 2.0 TeV, u < 0, m, , = 200 GeV

(a) my = 100 GeV (b) m, = 200 GeV
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Why are taus important?

« Staus are lighter than selectrons and smuons
— stau mixing
— Yukawa terms in the RGEs
 EWK-inos may have no other choice but decay to taus

Lykken,KM (1999)
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Leptons and taus from EWK-inos

* To lepton or to tau: that is the question
Lykken,KM (1999)
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Efficiency

Advertisement

« How can theorists recast LHC results for other
models? See Maurizio’s talk.
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Summary

* ltis time to reach for the high hanging fruit
» Direct EWK-ino searches are already under way
» (Final states with) taus are important

MOVING FORWARD,

WELL GO AFTER THE

LOW-HANGING FRUIT

AT THE END OF THE
DAY.
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