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* Small cross section — requires small backgrounds
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* very few SM sources with 3
isolated leptons

* Kkinematics depend upon mass
relations

 mSUGRA benchmark model:
A,=0, tanf3=3, u>0

q

Mgy m1/2 IIli_li I[lig Ini[f m; my

SUSY2 180 170 107 109 88 168 178
SUSY1 150 250 177 176 95 161 220

q
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E L Two-body region — 1
314°q5'| Am=-3GeV Pr
@ 1200 p?_
o wouf_ | —

% o | pr

f( L{:Lu |

e e
| - e .

|, TR T e i SV 8 e = = L
qJ 10 20 30 40 50 60 70 80 90 100

‘ pr (GeV)

one example part of
phase space

very few SM sources with 3
isolated leptons

kinematics depend upon mass
relations

mMSUGRA benchmark model:
A,=0, tanf3=3, u>0

Mg My /o m;{f Mgo  Mgo m; mgy

SuUsyz2 150 170 | 107 109 59 168 179
SUSY1 150 250 | 177 176 95 161 220
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Backgrounds

Proton—(Anti—)Proton Cross Sections
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w Trilepton Channels
electron muon tau lepton isolated track
e v} T (
energy in track in hadronic central track
EM muon decay = without nearby
calorimeter system narrow jet activity

* Require two leptons + isolated track
= jsolated track allows for higher efficiency at low pT High

* Optimize selection for high mass and low mass Mass

scenarios

* Five channels analyzed and combined
 Tau channels are new!

SUSY1

Low
Mass

SUSY2
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Optimized Selection

* pr()
* Ao(li1,)

e mmin
* pq(track)
* mq(track)
* m(l,track)
e anti-W
E.xp

Each channel optimized separately
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Detailed Selection

B %

nut eel
Selection low py high p; low pp | high pp | low py high p;
I P, pr? (GeV) >12,>8 | >18,>16 | >12,>8 | >20,>10 | >12,>8 | >15,>15
II m(f;f,) (GeV) €[20,60] e [0,75] | € [18,60] | € [0,75] - -
Ap(L,) (rad) <2.9 <2.9 <2.9 <29 - -
1111 E. >20 >20 >22 > 20 > 20 > 20
Sig(E;) > 8 > 8 > 8 > 8 > 8 > 8
m" >20 > 20 > 20 > 14 > 20 >15
jet-veto Hy - <80 - - - -
IV pr(track) (GeV) >5 >4 >4 >12 >6 >6
V | my(track) (GeV) >10 >10 >10 >10 >10 > 8
m({, ,, track) (GeV) | ¢ [80,110] - - - <70 <170
VI anti-W - - tight - tight likelihood
likelihood hit in inner 2 layers
very tight p isolation
Xp(track)<l GeV
VII E ., xp;(track) > 200 > 300 > 220 - - -
pl;al <4 <4 <4 <4 <2 <2
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e * Trilepton Results
eel el uul
high pT | low pT | high pT | low pT | high pT | low pT
Data 0 2 0 2 4 4
Bkgd | 0.8+0.1 | 1.8+0.2 0.5+0.1 0.8+0.2 2.0+0.3 1.2+0.2
UTT ntl * Good agreement with expected
background
Data 1 0
* Largest backgrounds are
Bkgd 0.8+0.2 0.8+0.1 diboson

e Systematic uncertainties include luminosity, trigger/id

efficiencies, energy calibration, PDFs, and multijet background
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B *

Cross Section Limit

Low pT High pT
5.4 3.3
Bkgd | +0.4 (stat) | +0.3 (stat)
+0.4 (syst) | £0.3 (syst)
Data 9 4
9.3 0.9
SUSY
el +0.3 (stat) | *0.1 (stat)
+0.8 (syst) | £0.1 (syst)

arXiv.org:0901.0646
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MSUGRA Limits
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w tanf Limit
e 0.3""I""I""I""I""I' BRL-DN RN R2EN RS EY L
2 DD, 2.3 f5' !
= [ M(Z.)= 130 GeV; M(E) - M(T) = 1 GeV -
r | — Observed Limit
@ g2 - Expected Limit
T |
s
= MSUGRA

0.1

tanp>9.6 |
(Do nel i 210 89 15 senlse Too s ooal woviag sl aws | snlions
| N A B S EE PR L

DPFO09 - July 27, 2009

tan
arXiv.org:0901.0646

Charginos and Neutralinos at DO - T. Adams

12



The Light Dark Side of SUSY

* Recent results from PAMELA, ATIC, o
EGRET, FERMI-LAT, HESS

= cosmological results = particle physics
solution?

* N. Arkani-Hamed et al., N j;’
(Phys.Rev.D79:015014,2009) 2 Zcf
> %)
= propose excess due to decay of Tey |3 o
WIMP ~500-800 GeV < >

e “dark SUSY”
= SUSY with a hidden valley §
= dark particles can be light (not GeV s === == =g
very massive ~ GeV) n S

Visible sector Hidden sector
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Production and Decay

o Still look for associated

1t production of charginos and
7 neutralinos
= GMSB instead of mSUGRA
* Now Yy, decays to either e
= photon + dark LSP N L
= dark photon + dark LSP ¥ - SR f
e Dark photon (~ GeV mass) o -
decays to fermion pair g Nt

* Search for ee or uu pair with small opening angle
* same production > radically different signal
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Dark Selection

* At least one photon E; > 30 GeV
« E.>20GeV

« Two spatially close (AR < 0.2) tracks
(not back-to-back with photon)

* Track pair isolated
" Ip mcks(AR<0.4) < 2 GeV

* Track pair matched to muon or
electron candidate
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signal
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Limits
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Conclusions

* DO has recent results in
traditional and non-
traditional searches for e
charginos and neutralinos .
= trileptons arXiv.org:0901.0646 : T
= dark photons arXiv.org:0905.1478 | 5
= still haven’t found the beauty of g

—

SUSY, but we still searching o |

 We have excluded new phase space in SUSY

http://www-d(.fnal.gov/Run2Physics/WWW/results/np.htm
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m,, vs m, Plane

® myo > myo + M
A Decays via real Z bosons
® Mg+ > Mygo + My
A Decays via real W bosons
® m i < mygo + My, and me+ < m;

A Decays via virtual Sleptons
and W bosons

® M.+ > Iy
X1

A Decays via real sneutrinos
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