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- m,=100 GeV, m,,=150 GeV, A;=300, tan(p)=4, p>0
o mMSUGRA is a benchmark model o 11 0 (B)=4, n

— m,: common scalar mass at GUT
scale

m,,,: common gaugino mass at N\
GUT scale RN
A,: common trilinear scalar 10 R
interaction at GUT scale

+ Higgs-sfermiong-sfermion,
tan(p): ratio of Higgs vacuum .
expectation values | ) za
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Sign(u): higgsino mass parameter |'° 50 300 250 300 350 400 450
* u? Determined by EWSB :
- ooy . o This talk
Lightest sparticle (LSP) is stable _ _
missing E. (MET) signature in Chargino-Neutralino
'SSINg Er 'gnature 1 Squarks
Final icl “Exotic” SUSY: GMSB, models
o Final states depend on sparticle with Hidden Valleys and RPV
mass hierarchy and mixing

detectors
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is Running Very

Collider Run Il Integrated Luminosity
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Results 1n this talk are
based on 1-4 fb! of data

Weekly Integrated Luminosity (pb')
Run Integrated Luminosity (pb-1)

Week #
(Week 1 starts 03/05/01)

I wm Veekly Integrated Luminosity —&— Run Integrated Luminosity I

~6.9 fb-! per experiment; ~1.8 fb-1 in FY08
Current rate: 55-60 pb-! per week
Peak lumi is >300 ub-/s

Running till 2011? Expect 10-12 fb-! per experiment
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o Multipurpose detectors — classic design
“silicon”, central tracker, solenoid, calorimeter, muon chambers

o Operating well: 80-90% efficiency

o Broad physics program
— QCD, EWK, top, B-physics, Higgs searches, searches for new physics
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I Gharginos & Neutralinos at Tevatron (%

o Clean signature

— Jisolated leptons

— Large MET

— Small SM background
o Experimental challenge

— Small X-section
(oxBr<0.5 pb)

— Low E; leptons

Trileptons: golden mode for SUSY at Tevatron

~()
X1

Decays to W/Z if sleptons
are heavy; low BR to leptons

o Heavy Gauginos
= If M(x,?)-M(x,°)>M & M(x;*)-M(x,°)>M,y
— Final state with Z, W and large MET
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nos and Neutralinos

o U'll (I=e,u), I'l' + Track o I'l + Track, ut+Track, utr
— “tight” & “loose” leptons (tv—hadrons)
— 1stlepton: E;=15-20 GeV — 1stlepton: E;=12-20 GeV
— 2nd & 31 |eptons: E;=5-10 GeV — 2nd & 31 |eptons: E;=4-16 GeV
o Kinematic cuts o Backgrounds
— M, N, missing E, A¢.... - WW, WZ
— Drell-Yan, W+yljets, ttbar
o 'z Z 'z 3102? DG, é.lslf'b']_" o -Q,a]ta Y
Fr GeV S ol eel selection IZII\_IIEItiiet ]
Signal Signal % ggvﬂ.ew
hiMET (hi) 2 1 !w,zz_g
IS i CJsusy 1 -
0 10°F {.isusY 2 3
lowMET (lo) 102F
76 106 )
My GeV/er m,, (GeV)
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CDF Run Il Preliminary, 3.2 b’ a 0.3 T T T
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1= fimit — ExpecteleL.?mitzw ) h %9 M(X1 )'.M(@ 2M(i(1)), M(I)>M6(;)) -
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02 NS \\Erggm """""""""""""""""" ]
- - oo —— .
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Chargino Mass (GeV/c Charg"lo Mass (GeV)
o CDF (3.2 fb)
DO (1 .0-2.3 fb—l) CDF (3.2 fb-l) _ M(X )>164 GeVlcz
Channel SM Data  Channel SM Data |5 DO (2.3 fb)
Low pr 5.4:0.6 9 I'rre 1.5+0.2 1 — M(x*)>138 GeVI/c?
High pr 3.3:04 4 Irtok  9.4:14 6 — Submitted to PLB

Hep-ex/0901.0646
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CDF Run Il Preliminary, 3.2 fb"
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o Benchmark scenario: tan(f)=3,A,=0, u>0
o Exclude region in mSUGRA m,,,-m, space

S —

Search for i:ig N
BN D@ observed limit -
I D@ expected limit

— CDF observed
limit (2.0 fb")
o
é@m

a4
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o Limits depend on neutralino-slepton mass difference
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o Final state: Z—e*e’, 2 jets (W—qQq’),

and MET>40, 50, 60 GeV

— Final state not explored before

o Main backgrounds: Z+jets & tthar

0 Results for MET>40 GeV
— Data: 7; SM Bckg: 6.41+0.92

CDF run Il Preliminary 2.68fb"
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o Lightest of squarks

o Stop searches at Tevatron
— R, conservation: M
— Decays

<M

stop top

- A)DO: PLB 665, 1 (2008) — not in this talk

if m;1< m,+m and m;1< mw+mb+m9~cé

+
1

X
. 8§, = bl¥
- )it m(x)-m(x)>m(W)

~

t —=bx  —bW=* x,

b c/u . ° t al & o
~ t +
t \ W x* l~ W
X X Y% f
A) Two-body B) Three-body C) Four-body
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g N CDF Run Il Preliminary, 10" 555 signal
5103 E E,, Cut Group a (ee+eu+uu) [ | I;La;l;ef |
- ata
§ m(®)=130, m(v)=95 GeV/c’ |l Drell-Yan
3 10 s diboson
5 F tt
: - — data
'E
10"
102
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1 L1 PRV B Lo o Lo o Lo o by oy
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180 _200
E., GeV

Assume sneutrino is LSP
Br=100% for ¢, = blv
Signal topology depends on
Am=m(stop)-m(sneutrino)

Final state:

— CDF (1 fb'): I'F+N, >1+MET (li=ee, py, ep)
— DO (3.1 fb"): e*u+(jets)+MET

[ missing E_ |

DZ Run Il Preliminary, 3.1 o'

>
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oLl | —
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0 30
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80 90 1
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o0 Results at large Am=m(stop)-m(sneutrino)
— DO (3.1 fb1): m(stop)>200 GeV
— CDF (1 fb'): m(stop)>180 GeV

Scalar top in the Dilepton Channel:T— ¥ b DY Preliminary Result
o130 < 140
§ 120 _ Z Br (t— Wb)=1 000/:"," CDF Preliminary &
[0} " ; Runl, 1 fb™ @
S 110f S 120
b, F )
s 100 : E
90 g 100
BOF &%, v
70F 80
_ SN CDF Expected
60F 7 /Aleph — CDF Observed °
'_'.'/’/ L3 ... ' 60
50 7 Opal DO Runll1fb
40 ?I I L1 1 l | I L1 I%EIPI 1 l L1 1 I L1 1 I L1l
m 80 100 120 140 160 180 200 40._1 { I V/r/4 [ Y/ u/A X |L|EPII|eIXC|‘u|dled| vV /) L ] 1
60 80 100 120 140 160 180 200
MT [GeV/ c2] Stop mass (GeV)
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-Tagged Channel

25 . Mr1 32 5 GeVlc’ CDF Run Il Prenminary @. 7% ) . data (2 710

- M =105.8 GeV/c?
u - Stop (DIL BR = 0.11)

t 1 _) bx l _> bX l V 20';_ M°=“76G°W° - Top (M=172.5 GeVic?)

- Z + Heavy Flavor
1 ].S t he L S P "+ Z+Light Flavor
2. mgl 5 Tt

llllllllll]lllllllllllllll

Assume 100% BR to b-quark and
chargino

- Dibosons
o -

o 150 200 250 300 350
- ) Reconstructed Stop Mass (GeV/c?)
Same selection as for ttbar analysis Observed 95% CL

CDF Run Il Preliminary (2.7 fb™)
m(3,)=105.8 GeV/c’

BR({,~% b)=1

—  I'I+bb+MET (I=e, pn) g
Reconstruct M(stop)

BR*(,—>%,VI)=1.0

BR(Y; %, v1)=0.50

Depending on m(chargino)—m(neutralino)

X1 )2(1)
)21_—/ XIJ XIJ

ZT ¢ TXI & Y)Z? H™,6™

14 vy 120 130 140 m@1ggv/c2 160 170 180

m(x‘f) GeV/c?
(2]
wn

BR2(Y; —~%,v1)=0.25

= Bna(z:—»z‘:vl)ﬂ.ﬁ

/¢ 50
: - cluded by, LEP
= 457J1LAK\14..L1, BN NAERMRSRN NN
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Production in jetse+t,+

(11 H 79 y ; 200' I
o “Tau corridor g |
ic li AL o 180
— Stau is lightest slepton L . ST e
- ~x ~ 0 S, X 160 0.96-2.1b"" -
M(Tl) < M(X1 ) s M(Xz e iy o I Tau combin.
— M(squark)<M(sgluino) S~ 140 LEP2 chargino prel. it
— ~ o~ ~0 ’ - ~a -
PP = 4r4;., 9r — 4X, &L . 1208 % taucorridor
. | @ P L i
o Final state: jets+t, +MET -~ -« - oo 3% - Boeceaimt
— Not studied before ? B0 80 100 120 140 160
m, (GeV)
2 'f @ D@, 0.96 fb” ]
S F « Data 0 GeV, A =-2m,
o  6f £isusy .
a4 ¢f EIW(=> h)+jets | Submitted to PLB tan(p)=15, u<0
n 5 - CZ(— vv)+jets ArXiv:
I =t DO
g 4 | Dwwwzzz | hep-ex/0905.4086 : s, y
N S B single-top : . \0.96-2.11b
2E - —O%ww | N
C " [ tau corridor N
1E S Expectéllmlt jet-combination
- —-o- Expected limit tau-combination
C i -IO-Observ limit tau-cqmblnatlon : :
% 50 100 150 200 250 300 350 400 450 500 250 300 350 400 450
E; (GeV) Squark Mass (GeV)
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o Assume R, violation
— production of single sparticle

N31,=0.12 2,,5=0.07

50F
. - DO, 4.1 fb' preliminary
+ - —~ 45|
o Look for high mass e*u” resonances € o — Observed Limit
i -1 = Fh Expected Limit
in 3.1 fb E‘:” ::_ I Expected Limit+10
— Striking signature 3 253 [ Expected Limit +2 o
o] e
— Veto events with MET & jets 3 o
— Backgrounds: Z/y¥—tt—ep, dibosons 10
5[  —— ,
e T B T R—T
M, (GeV)
ooosE— D@, 4.1 fb' preliminary
______ o i - diboson - 0.0055
> = -] ttbar - . N
d u § E %w+}eﬂy j 0'004:
S | A signal (M_ =100 GeV) (& -
2 2 0.003f
o n -
2 I @ 0.002]
i o.oo1;
- o 480 200 280 300
0 M, (GeV)
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on 6452 in v AETIE

o Gauge-Mediated SUSY Breaking

vy+§; analysis in GMSB CDF Run Il Preliminary, 2.6 fb”

T T I T T T I T T T l T T T I T 1] T I

10* —e— data £
” [ 1 QCD with fake F, 2
[ EWK with real E; £

>

(o]

[ ] Non-collision

Events per 0.5

8 10

0 2 4 6
MetSig

MET-significance based on

SUSY breaking scale:10-100 TeV _
energy resolution

Heavy squarks, gluinos, sleptons

Gravitino LSP (<<MeV) o 3D optimization:
Neutralino or slepton NLSP — MET-significance, H;, Ag,,
If ¥ NLSP: x°*—yG (Br=100%) * H=E;(y1)+E;(y2)+MET+...

Snowmass Slope constraint o Backgrounds
(SPS-8) — Zyy—= vy, Wy = Vv
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mits on GMSB in yy+

v+ analysis in GMSB CDF Run Il Preliminary, 2.6 fb”' CDF Run Il Preliminary

R itiaisttmanas L
C ——e—— Data N 60 - Expected exclusion region with yy+§_and 10 fb" |
- [ 1 QCD withfake B - ©  Observed exclusion region with y+§ +Jet and 570 pb"_|
> 105 ] EWK wit‘h.real &, - * Expected exclusion region with y+§ +Jet and 2 fb‘1_1 ]
8 E r--—----- Non-colll‘smn E 50 itzt::ed e:(clt.xsmlr'\ rfatglon with y+§ +Jetand 10 fo" 7]
o F Losmnnet GMSB signal m Cosmology favored region with 0.5 < M_ < 1.5 keV/c?
ﬁ B L mass=140 GeV, lifetime=0 ns 7] — 5 : 0 =~
g 1 = 240 GMSB%,—vG -
a B T e _ E > M,,=2A, tan(B)=15
g O L) - 7] g ‘-,.’/“ Nm=1 , lv'->0 i
RIS ; - 330 -
E = .E E °l?<‘- E
al T 20 E
b 0 100 200 300 400 500 600 700 b
H; (GeV) 10 ]
After MET-sig>3 & A(|)W<3 0 e Twtuwi twwwnut o NUTS
80 90 100~°110 120 1302140 150 160 170
Data: no events observed X, mass (GeVic)
Background Source | Expected RatexStat£Sys 95% CL limits in neutralino
Electroweak 0.77+0.21+0.22 mass & lifetime plane
g(JDC T 7 (:)(?fﬁ%nzng(’) t)(()n — Neutralino mass>149 GeV/c?
on-Collision 001 . ]
=000l — Signal acceptance: 9.2%*1.7%
Total 1.23+0.301+0.24
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Dark Photons

0 Supersymmetric Hidden Valleys (HV)

o Motivated by recent PAMELA, ATIC results ‘éA
o SUSY HV phenomenology is similar to GMSB >
— Cascade to LSP; LSP—hidden sector v |3

* Photon + dark LSP (darkino)
- Dark photon (yp) + darkino (MET)
* yp—>fermions GeV

SM
1
1
]
Dark SUSY

Visible Hidden
sector sector

o Look for:
- v, MET, two closely spaced leptons

o Main background
— Multijets, W+yl/jets
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Dark Photons

o Optimize for M(yp)=1.4 GeV e @
o Limitin chargino & y, mass plane |2, **
0 arXiv:0905.1478 sub. to PRL 20

15 %Ge%’;

§2.5_-| LD
> F D& 4.1 - —~280
&) i i D gk — M, —OZGCV D®4lfb
<) R~ 11 uded resion N 2601 >
A SRR . O —m, =0.782GeV -
é- I --=-= Expected exclusion 7 § 240 :_ T IT]YD =15GeV oo dlphOtOl’l search exclusion __
1 .5 :_ % Diphoton search exclusion —.: S 220 ;_ ;;
i ’ 5200 B
B - ] S 180)- E
pi ] Q B _
i . 160}~ =
0.5 = -
il alilig E 0 01 02 03 04 05 06 07 08”(‘)9””1

120 140 160 180 200 220 340 360 580 500" 320 Br(— v X)
chargino mass (GeV)
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Summary

o CDF and D@ have rigorous SUSY program
— New results on “classic” analyses: stop, trileptons

— Both experiments continue exploring new signatures and
analysis techniques

— SM still prevails

o With >5 fb-1 on tape and 2-5 fb-! still to come, expect more
exciting results

o0 More CDF and D@ results at
http://www-d0.fnal.gov/IRun2Physics/WWW/results/np.htm
http://www-cdf.fnal.gov/physics/exotic/exotic.html
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