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Tevatron and the CDF expenment
& Highest-energy accelerator - - -,
currently operational
. but still doing great!

Proton-antiproton: Vs = 1.96 TeV
Peak luminosity = > 3.5 ¥1032cm2 s'!
Integrated luminosity/week - ~ 70 pb-!

> 7 fb-! of data R
~ 8 years of good dafa <
‘ Central Muon Central Calorimeter (EH) Data Taking Effl(“ency
Wall Calorimeter (H) — — —T—T T T T | e T

Solenoid 1

Plug Calorimeter (E/H) 0.9

Forward MuqQn A 0.8

0.73 =
i 0.65 =
] 0.5 . =
i 04 S Good Store Eff E
1 035 o 20 Store Ave (Acquired) E
— g 0.2 51 ® 20 Store Ave (Good) R E
Forward Calorimeter (E) 0.1 ? . 20 store Ave (SVX) : é
Luminosity Monitor ) - . L Ch ey A
Time of Flight 3000 4000 5000 6000 7000

entral Outer Tracker
Silicon Vertex Detector

itermedite Siicon record: 85-90 % of delivered luminosity
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Outline

SUSY searches
chargino/neutralino
Squarks and gluinos
GMSB in diphoton final states
RPV SUSY (sneutrinos)

Search for ExtraDimensions and new

GOUge BOSOHS USIﬂg resonances "Particles, particles, particles."”
DiBoson resonances
Dilepton resonances Not in this talk:
- Search for LeptoQuarks
Searches for 4" generation quarks (B’) - Signature-based searches
- Search for new physics in Top
Conclusions events (A.lvanov's talk)

- New physics in B-flavor sector
(S.Burdin’s talk)
- BSM Higgs (A.Haas's talk)

CDF: hitp://www-cdf.fnal.gov/physics/exotic/exotic.html
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X%, x*, production

~0

o Assume Rp conservo’rion,;(o] is LSP
0 Low cross sections (0 x Br < 0.5 pb)
. Very clean signature:
“trileptons” o very o ghaiv ~
0 Missing E; due to undetected v, %°,

o 3 isolated leptons

Search for yy;, CDF Run Il Preliminary, 3.2 fo™

1.6} —— Data
1.4:— _ziri:]lil(an
‘ - 3 identified leptons (e,u) s I ovoson
- 2 identified leptons + track (() YT .
3.2f6‘1 « “Tight” and “loose” e,u categories ¢ ' T T -ﬂ s
Z 08
Main backgrounds: gos-
o WW, WZ, Drell-Yan, W+jets, ttbar o4r
> Rejection using kinematic selections on: “E
o ) | L |

M. N jets, Missing E;, A between leptons... 020 4 6 80, 2Gogwgo 140 160 180 200

Results Channel SM expected Data

Good agreement between data Trlepton 1.5£0.2 1
and SM prediction = set limit

Lepton+irk 9.4+ 1.2 6

Monica D'Onoftio Aspen, Colorado, 01/20/2010 5



g =
excluded region in
x 2 x 1 results CDF Run Il Preliminary, 3.2 fb" mSUGRA m,-m,, space

m, = 60 GeV, tan =3, A,=0, >0
CDF Run Il Preliminary, 3.2 fb™!

LEP 2 direct

Theory 6, BR

Observed Limit

[ Expected Limit+2c
---------- 95% CL Upper Limit: expected

§ limit [ Expected Limit+1c

mSugra M°=60, tan =3, A0=0, n)>0

CDF @2 fb!

260 mSugra tan =3, A,=0, () > 0 [ observed Limit |180
M) = my) - - - Expected Limit
m(ER), m(l-‘R) > m(r,) < LEP d | 170
irect limit
sa0 & irect limi
L 160
~:220 - 150 “‘2
© >
> r 140 3
3 o e
. 3
£ 200 i 130 =

-
N
o

180 110

%1.lmlmll“'""""'

|

y 100
.......... 160 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
20 40 60 80 100 120 140 160 180

S TR (L TR SN R Mo(GeVie)
— 2ss (GeVIE) Limits depend on relative °,-f masses
Excludes my*, < 164 (154 Exp.) GeV/c? 0 m;2 >m/ increases BR 1o e/u
Update@3.2 fb! results in PRL 101,7251801 (2008) o m,=mjreduces acceptance
CDF also performed an analysis in the large m, hypothesis L£=2.7 fb"!
T X!

Monica D'Onofrio

o M%) > mx°)+m(W.Z)
W, Z bosons

o el o Final state: e*e pairs (Z), at least 2 jets (W)

and Missing E; (> 40, 50, 60 GeV)

cross section upper limits @ 95% CL ~ 1-3 pb

Aspen, Colorado, 01/20/2010 6



M (GeV)

Stop searches

m

g =
g BOOTr——
7 1

t
géfmm< Y
( Qg t Fﬁéﬁ—ﬁ—ﬁ_\‘l > ;

> ¢ q t
QZ\@< >’€6‘ﬂ‘<

D)

5P ? 3 t

t

Lightest of the squarks

Can be lighter than the top quark:
o due to the large SM top mass

=g e o <) (4, = rtan

11,2

2-, 3-body decays possible

Assumptions for stop searches at the Tevatron:

0 Rp conserved, m
(a) 2-body: 7 —cy,
(b) 2-body: ¢

stap< Miop - LEP2 constraints

if m;, <m, +m.. andm; < my, +m, +m_,

Xo

L —=bx:— bW Xo If klnemo’rlcolly allowed

(c) 3-body: f] — blv

Monica D'Onofrio

c/u {

—+

n /T

\Y
(c) Back-up slides
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=

Row ~0
Stop searches:t, — cX,

Assume 100% B.R. in charm + neutralino
Signature: 2 c-jets and Missing E; from %,
o atleast one jet tagged as heavy flavor (secondary vertex tools)
Large backgrounds:

o QCD dominant: estimated from data as a tag rate

95 % C.L. limits

2D NN for Flavour Separator: main tool to CDF Run Il Preliminary det=2.6fb.1

enhance the sample with c-jets

0 - == Observed Limit (95% CL)
&~ L
- £ E %’, 120 e Expected Limit (+ 1)
% 100
é’ 0. g 0. ; : m B
& 0 » F E :
102 0.3 04 0506 0.7\0809 1 0.3 04 0506 07 0809 1 o
SNNS Output 0 (aNight) SNNS Output 0 (anti-light) .E 80 -
— 16 Sum of network outputs 9 i
(i = F =
% 14:_ —‘Charm DGTO ‘I 1 5 Q) 60 -
= 12F EB,M:’"; < L
o F Light+Taus N ]
é 1:; EXp ] 320 + 244 40 [ LEP 6 = 56° § CDF 295 pb™!
g f . - — LEP9=0° \ D 4
jz_ N Ddtd InQOOd -llllllllll$hlllll!lfﬂlgglle)lbll
. ) agreement with 60 80 100 120 140 160 180
Y R BT R SM expectation Stop Mass [GeV/CZ]

Sum of outputs

stop masses excluded up to 180 GeV/c2.
Monica D'Onoftio Aspen, Colorado, 01/20/2010 8



Events/20 GeV/c?

20 M 4,_47 6 GeV/c?

-2

~~/ ~
° % -
Stop searches:t, — b X,
Assume on-shell charginos: m)? < m~ —m, W
Signal tfopology depends on AR = e - m

Signature: Missing E; + 2 opposite-sign Iep’rons + 2 b-jets (Oor =1 tag)
-2 Main background: top production (dilepton)

. . . ArXiv:0912.1308v1
Reconstruct stop mass with a kinematic fit Submitted to PRL
B-Tagged Channel Observed 95% CL
IS N B O e B Ry B B B Y N B O B B N B B B B CDF Run |l Preliminary (2.7 fb™)
25 —M~_1 32.5 GeV/c? —— CDF Run Il data (2.7 fb™") — m(ii)=1 05.8 GeV/c?
L 1
Mf-1°58GeV/° [ ]stp@iLBR=011) BR(,~,b)=1

- Top (M =172.5 GeV/c)

B von-top sm

BR(Y, >X,v1)=0.50

IIII]IIIIII IIII]IIIIIIIII

BR(Y, »X,v1)=0.25

BRZ()Zf—nZ‘:vI)=0.11

IlIlIIlIlIIlIlIlIIlIlII

dﬂlllllllllll

150 200 250 300 350 T Y

Reconstructed Stop Mass (GeV/c?) 120 130 140 150 2 160 170 180
m(t,) GeV/c

Limits for several dilepton BR for 116 < m(t,)<197 GeV,
44 <m(x%,)< 91 GeV. Fix to m(x*,) =105.8 and125.8 GeV

Monica D'Onoftio Aspen, Colorado, 01/20/2010 9



Search for b palr production

MSSM scenario: b | —bx

° (BR=100%)

Signature of two b—Je’rs ond MET(x%,)
Data-driven estimation of QCD(b/c) and misidentified HF—Je’rs

Opftimization based on kinematics:
o MET, 2 E (jets); b-tagging of at least 1 jet
o 2selections implemented to further enhance sensitivity
High AM

CDF Run [I Preliminary

LowAM

. L .

10 _\(q v 250
e E_[GeV

missing E_[GeV)

CDF Run [ Preliminary
- '

CDF Run [l Preliminary

| e

Er1+ET2+METE

W o
I)vl |n I

T1+EI‘2+1\/[ET M
region SM expecied Data
Low DM 133.8+252 139
High DM 47.6+ 8.3 38

Monica D'Onofrio

Data in good
agreement with
SM expectation

Aspen, Colorado, 01/20/2010
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Neutralino Mass [GeV/c’]

IS
(=}

o
(=}

[N
T

| LI

0 Run 1 310 pb") §

---- Expected
— Observed

CDF Run I1 (295 pb™) |

---- Expected
— Observed

CDF Run II Preliminary
-------- Expected (95% C.L.)
e Observed (95% C.L.)

||\|||||si||5

ST

o
Sbottom Mass [GeV/c?]

150

200

sbottom masses excluded
up to 240 GeV/c2.
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"~ 3
L]
<+
GMSB: %°, ¥, in yy + ME,
= SUSY breaking at scale A (10-100 TeV) T
.S s alui d slent " If R, conserved: q 7 ) v,
quarks, gluinos and sleptons heavy vy + ME; (+X) > <
A AN
L A

G
% Y

= Gravitino very light (<< MeV) and LSP final states

Observed exclusion region

. q ~0 Vz
= [f NLSP is neutralino: x, — Gy N -
XS Y
G
T | S I R T e | S I S | ; A A l TTTT | TTTT | T 1T
ASSUme XO] (NLSP) Shor’-_”ved I — Expectedexclusionregionwithyy+ETand2.6fb'1

Opftimize yy+ME; analysis for O ns lifetime 5 Observed exclusion region with 1+E et and 570 pb”

ALEPH exclusion region

9 SigniﬂCOnT MiSSing E-I- Gﬂd LOrge H-I- azo Cosmology favored region with 0.5<MG<1.5 keV/c? —:
H, =2 (EM objects) + E{e's + Missing E; e, E
. GMSB 7°—vG .
Very low SM background g Mos25, tan(E)uts :
single delayed photon b iSa N.=1. u>0 -
47+, analysis in GMSB CDF Run l Preliminary, 2.6 b PRL 99, 121801 1 - |
= T (2007) .
r [ QCDwithfake f; - PRD 78, 032015 |
3 " m— Norcolison | (2008) |
o F CoIieMsBsgna 0 EEEEc, i
e T o o ] b o I
L | 4 mass=140 Gel, lietime=0 ns 080 90 100 1°1|o 120130 140 180160
h I LI Data 0 event % mass (GeYic)
g o8 M(%°,)>149 GeV/c2fort<2ns
w 10" Ex 1.4+£0.3+0.3
: H 4, L2 (Expected: M(x%,)>141 GeV/c?)
L B e UL A Y ) PRL 104, 011801 (2010)

Monica D'Onofrio Aspen, Colorado, 01/20/2010 11



Search for scalar neutrinos

Assume R violation: possible production of single SuperPartner

Search strategy: look at high-mass unlike flavored lepton pairs: eu, et,, ut,
{ probe the Ay~ M eurino PArameter space

g ]
.E E
:
LN F g — NLO.pF ¥, wue =0.40,7, =), <005
S | [ v.(500 GeVrc?) signal Do = e ]
& 102 A'5=0.10, 2,,,=0.05 | > _.
< A —e— Data a :
£ 0l B Physics Backgrounds g v ]
E 10 3 n ]
i 7| Py [ rake Beckgrounds R
1 _ MGSS(V.E)=500 GeV/c? Z T NLO. PPV, e w6101 == 0%s 3
: 3 10 — Observed ]
i E ------ 1E:pecled E
101 | 3 3 1
’ § 10" ]
10° ] s 70 w08 w0 506 %08 q.’:t..m.wfi"
: - L L L ful I h
100 200 300 400 500 600 700 o x BR upper limits of 0.018 pb (e 1), 0.037 pb (e 7 ), 0.052 pb
Visible Mass of .t (GeV/c?) (1 7)forwith A'5;, = 0.1, A 3= A 135= A ,5;=0.05

Monica D'Onofrio Aspen, Colorado, 01/20/2010 12



Extra-Dimension and

o, 3
o g o

& SRS SR S S SN ndall-Sundrum
Large Exira Dimensions | SREESYS "~ = ‘

Compact
Dimension

dlr) = M+ k27 R)

(k=10,1,2,..)

p= [_.‘:-‘ ,1)

Z’ and W’ bosons

Naturally arise from marny SM
extensions ( GUTS - £6,50(10),...,
extra dimensions etc..)

www hiren.info



Search for high mass resonances

= Di-lepton resonances have a strong track record for discovery
—J/Y, Y, Z

o Enlarge the possible final states looking also in dijet, difop or dibosons!

= Construct the pair invariant mass and look for any excesses in

the high mass spectrum
Example of di-lepfon events

s—

'V

/1 R w
e I\
‘ ¥ =% 5 + i
| . /3 N 14
(" ]féﬁ | .
) h ' .‘_f»u_‘,-. W . |'l
: A\ L A
L \ A “iR ‘¥ r
x Vs
\ /
% . 7
o . \ ” ’
et =125.00 Ge
Monica D'Onofrio

Advantage

Sensitive to many BSM scenarios:
*Extra-Dimensions

*Extended SUSY-GUT groups
(SO(10),E6,E8...leading to additional gauge
bosons, Z' and W')

*R-parity violating SUSY
and more...

At CDF all modes have been explored!

See also: A.lvanov's talk (ditop),
K.Hatakeyama'’s talk (dijet)

Aspen, Colorado, 01/20/2010 14



Events J 40 GeV bin

.U
Hf
N\
o

Diboson resonances (I) .

= Clean final states + mass constraints WiIZ < q e
= Final state: electron+MET+ 2jets £=2.9 fb"! q
= Interpretation given in different models,

ol

CDF Run Il Preliminary 2.9 fb!

. 3 1°0F
optimized for expected resonance mass £ wE
g =
COF run ! Preliminary 286" @ S sk
16.:” Et cuts optimized . . é ! 2 ;§ f 2es o
offor 800700GeV G WW in evijj : : i -
: W= ve with two solutions 107l 381 L
Dijets in [65,95] (for WW) N ) e
Dijets in [70,105] (for W2) WD WIS
. . = Cyse, Data Limi
3-jet events also considered E| = o eevereaiins |
F | [ ] Cay Expectad Limit 2o
| B ©s Expected Limit 220
10 200 300 400 500 600 7t|)o 800 900 1o|oo
T W' mass (GeV)
300 400 500 eooww'ioo dst 9006‘,1000
Invariant Mass (GeV) .. 1
CDF Run Il Preliminary 2.9 fb 5 1oF w2l L P"ell:zm'"a"' 200
= - 10 = E 1
% 10 é; 607 g C &
4 L £ @ ~ 10
@ = © k/m,=0.1 1l 1= 2 247
1 B 1¢ P § E s
s B e 1k
g L 632 é L
& E . 21071 .
s L o 200 300 400 500 600 700 e E 1000
" - G* mass (GeV) E y
LG*D I'> WW
107 E_G WW 607 Gev 102 |L[——— on (Pythia vE216 1 3 Kactor}
— G, (PYthia v6.216 1.3 K factor) E | —e— 0y, Dava Limit
I | —e— o, Data Limst | ——— Ouem Expoctod Limit
[ [ . Fxpartad | imd | [ e Expected Limit 24
[[] G Expecied Limit £ic ~ O, EXpECed Limit 12a
1(:]'2 = | B ©.. Expected Limt +20 108 L0 S— R — Ll ) L L )
TSI BRI SR R RS S R 200 400 600 800 1000
200 300 400 500 600 700 Z’ mass (GeV)

G* mass (GeV)
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'Diboson resonances (II)

Couplings of VEW*Z° or V)W*W- suppressed by a mixing factor & = c (M, /M, )?
(where V=W'tor7'°):gcosdw > &£ gcosfw
- Plots shown before refer to: c=1, & = (Mw/Mv)?2

Studies of diboson decay modes directly probe this coupling strength.
* Previous studies:

CDF Run | (PRL 88,071806, (2002)) for W', & limits for Z' never studied.

CDF run Il Preliminary 2.9fb"

-

) CDF run Il Preliminary 2.9fb™

E‘; EN \

= = ? ;
B’ Q

" n

up wpy

- Observed Exclusion
—— Expected Exclusion

10

- Observed Exclusion
10" —— Expected Exclusion

102

—I 1111 I 1111 I 1111 I 1111 I 1111 I llllllll I L1 1 11 | N N N Y N N N N N N N N N N N N N NN IO I N A N I A | 1

200 300 400 500 600 700 800 900 900 1000
M, (GeV) M,. (GeV)
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events / (3.5 TeV/c)™’

Dr-lepton resonances

L =2.5fb"

= Dielectron: & ~data
,’Ef’: []Drell-Yan
o Central (|n;,|<1)or 5: e
Cen’rroI—For\]NQOrd (Im]<2) " + o M PRL 102, 031801 (2009)
e*e- pair with E;>25 GeV T oy’ Exclude:
. Resgﬂﬁﬂ%e,seﬂrch M(G*) < 850 GeV/c2for k/Mp=0.1
perrormea in mMass T y 2
range 150-1000 GeV/c2 SM-like 7'>966 GeV/c
o No evidence for NP o
100 200 300 400 500 600 700 wg) (él:]wclél)ﬂﬂ
= Dimuon: Searchin 1/m, , (constant detector resolution) PRL 102, 091805 (2009)

CDF Il preliminary j Ldt=23fb"

£—2 3 fb 1

Py
o

-
o

" — DrlkYan
|- — Hadron fakes

2} — .=
- tt

95% C L. limits in different models

—— Data
Total background

Cosmic Rays

-
o
ES

95% C.L. Limits onc x BR(Z'—ufT ) (pb)
s

Sneutrino(spin 0)
m > 397 - 866 GeV/c?

I'(spin 1)
m > 1.03 TeV/c2 (SM-like)

RS G*(spin 2)
m > 293 - 921 GeV/c?

Data and SM exp. in
good agreement
Monica D'Onofrio

Aspen, Colorado, 01/20/2010

14
M, (TeV)

Update with 5 fb'l and alternative
method will be ready soon!
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171.2 GeV

|

«22eV

ove

electron
neutrino

0.511 Mev

SIIGN

0 Z
eak
orce
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Search for B’ 9 Wt submitted to PRL ArXiv: 0912.1057

g 12T T ' ' T

§ C + Data ]

= Final state: 2 same-sign e/u, b-jets and MET |aF -t i Bg. Uncert ]

i [ signal

o5t ... | 32 Diboson

r B Dilep. 1

0.6 .

“ r || Fake Lepton

04F i- .

02F )
T B

= Low SM bkg (misreconstructed leptons o Number of Jets In Event
. — I I I

d O min O Tes) CDF Run Il Preliminary (2.7 fb™) é """ Predicted onio (0, B)

. . .. LSOO it A2a ks RAAM RS LAAM RAASI R AR b — Obs. 95% C.L. (¥, B)
Validation of predictions g™ . Duta E g - Exp'd95% CL. ¢, B)
for DYand top bkg T — Tnard. '§ - Predicted oxio (Ts/s + B)

2 R r ] " Obs. 95% CL. (T5;3+ B
perfcl)rmfed Ig opposfre— sof- =z,diboson ] 2 Expd%%CL<(T//;;>
sign leptons region : | S

I EPIOm Y = B S M(b ) > 338 GeV

1 b-jet E;> 20 GeV .

MET>20 GeV 100  ~ A i

OS leptons p; > 20 GeV ; | Z\___ O ——

01 2 3 4 5 6 7 8 9 T
Number of Reconstructed Jets e
| | l |
= Good agreement between data and SM 300 320 340 360 380 400
0 o : 2
estimations (2 vs 1.6 + 1.4 events) —— > Fermion Mass [GeV/c']

Monica D'Onoftio Aspen, Colorado, 01/20/2010 19



S-jet e+

U+ event

Monica D'Onofrio

=
2r b-ta ]
Oy
0_ -4
f
b-tag
(© -2r (d) 1
0 2 4 6
r-¢ Projection 0]

Aspen, Colorado, 01/20/2010

Electron

B-tagged jet Muon

Jet
Electron
Muon
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Conclusions

CDF has a wide and rich program of BSM searches:

o Continuously on-going updates of existing results using more
sophisticated techniques and more data

o More results expected for rest of Winter conferences 2010

No evidence of new physics yet, but.. expect to collect and
analyze up to 10 fo ! of data in the next years = Very promising

projections

Can be competitive with LHC for the next 2-3 years

+ - - . e \ 3 4
. CDF BR(B,—un"p) Projection CDF Run II Prellmmary GMSB: 10 fb -1 Budget approval pending for FY11 running ™« 2.8
f;: ! 0 B servedI exclus!on reglonwthlyy g Id 2. Gfb T Everyone iS on board - We are planning on It é
2 [ Excluded: CDF PRL 100, 101802 (2008) 60 d ion region with 7y+§_ and 10 6" ] ‘ o
I served exclusion region with 7+, +Jet and 570 pb'] 10— 12 fb! delivered ~doubles the current dataset
o S o g:: with v ; oo e and results in analyses with about 10 fbt
E o]ected 959, 50 c éLEPHlexcllfjsion Iidmlt th 0.5 < M <15 kevic ] e
CDF Prel. 3.7 fb" °CLgyy, . osmology 1 eglon wi 1 <= s
@ | ® Expected Limit : 3.3 X 10° lusion ) . GMSBY, & 1 &
— Observed Limit : 4.3 X 10° £40 1 Esi We
-~ SES :3.2x10° qE, M,=2A, tan(B)=1 5] S
" = N,=1, l‘l>0 ] B
10°F 230 " 7 5 . Results up to ~ 5 fbt
- = =t
[ a'?{‘- g 3 :
| SM Prediction 20} 4 S :
g s
= E
1 -] 2 :
l l L1 ‘ o
Integrated Luminosity (1f(|))-1) § i g -' L1 38 (e o I‘.\“I“‘I‘:I | |‘|| A RS S 7 % I 9)
80 90 100 110 120 130 140 150 160 170 W v
%' mass (GeVic) ROF o5 MO a7 POs PGy R0 AT Rz

Monica D'Onofrio
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Supersymmetry in 30”

m The Standard Model is theoretically incomplete

o Require fine tuning, account only for 4% of energy in Universe ....
Standard particles SUSY particles

m SUSY: New spin-based symmetry
relafing fermions and bosons:
Q | Boson> = Fermion

Q | Fermion> = Boson w

Quarks @ Leptons @ Force SQuarks [ Sleptons @ SUSTTE
- Naturally solves the hierarchy problem gaugino/higgsino mixing
= Define R'pO”Ty = ('] )3(B_L)+25 If conserved, provides
a R=1for SM pgrﬂ(jes Dark Matter Candidate

(Lightest Supersymmetric Particle)

o R =-1for MSSM partners

s No SUSY particles found yet
o SUSY must be broken - > 100 parameters even in “minimal” models

Monica D'Onofrio Aspen, Colorado, 01/20/2010 24



Heavy x°, x*, production

0 Assume: m(x,0 x;%) > m(x;%)+m(W.Z)

W, Z bosons
on shell

o Final state: e*e pairs (Z), at least 2 jets (W)
and Missing E; (> 40, 50, 60 GeV)

o Main Background: Z+jets

Missing E; > 40 GeV:
Data: 7, SM Expected: 6.41 £ 0.95

CDF run Il Preliminary 2.68fb™

- M,=1000, A,=0, tan()=10, 1<0

or,=1o Prospino NLO
—— Gy, Data Limit

Ggse (X2 X>WZ1°x1°)(Pb)

Ggse, EXpected Limit
] ©ggy, Expected Limit +1c
I G, Expected Limit +2c

. Mg = 1000 Ge

P RS |
200 220 240 260 280
1,° mass (GeV)

CDF run |l Preliminary 2.68fb" —— Signal x10
2 C o —Data
o " Missingg; | Bkgd:to
p 4 86 < Mg.o. <97 GeV/Chizse
€ s " I Z-1t
E = 4 60 < Mdije’r <95 GeV/c ] Weet
10 E ¥ I tthar
I I WW+Wz+2Z
1
L£=2.7 fb-!
10"
107
100 120 140 160 180 200
ME; (GeV)

CDF run Il Preliminary 2.68fb™

N, M,=1000, A,=0, tan($)=10, 1>0

Ggsv, (Xzoxf—)wzxfxf)(pb)

E=== oo Prospino NLO
10" ——— Gggo, Data Limit
Gog0, EXpected Limit
] gy, Expected Limit +1c
[ G, Expected Limit +2c
107
~ M, = 1000 GeV
wetan =10, u>0

L L T
190 200 210 220 230 240 250 260 270 280
12" mass (GeV)

observed cross sections ~ 1-3 pb
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Stop searches:f, —> blv >

Assume sneutrino is LSP v
Signal topology depends on Am = s - n;,

~+

> FE
° o HP 0 & 3 - CDF Run Il Preliminary, 1 fb'1 [Jstop signal
Signature: Missing E; + 2 opposite-sign Sl .. Cut Group a (eovortu "S}Ig‘ézfg :
leptons (SOﬁ) + 2 b'JeTS £ F m(t)=130, m(v)=95 GeV/c’ -Qre(nﬁrgr)m
Emf_ \_]td;_boson
: E — data
1k eeteutuu
] Scalar top in the Dilepton Channel:t — 19 b -
— [~ yy 10-15_
§ 120 Y. Br I\7b)=1000/:j.f CDF Preliminary
() - g Run I, 1 fb 102
(9110._ = I L I N N R R
= = 20 40 60 80 100 120 140 160 180 200
§'>100 - E,, GeV
90 F 1 fb-! CDF data: ee, eu, un
80 F Assuming 100% B.R. to leptons
70F and family symmetry, eu is the
60F most sensitive channel
50 & .
a0E LEP For large Am, exclusion
SN AFRVIRVIN AR NERERR RITIITIEN RNV S IRPERN VRSN |
60 80 100 120 140 160 180 200 above top mass:

M [GeV/c?] mi; < 180 GeV
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M (GeV)

g-mediated b production

e Light sbottom in large mixing scenarios
Dedicated searches for b production

If m(5)<ng) (assuming B.R. (b—=>b %0) = 1009/6)

AN 8 . e -~ B )
W e Search for b from gluino decays (o4, ~ 10 gbb):;./
- T T 720 'b
., 350 CDF Run Il (2.5 fb") _
O 5 Z.
: VTP + 7 = i - g — bb (100% BR)
o Final state: Missing E; + 4 b-jets > 0 05% CL fimit A5 1 (100% BR)
. - - . O] B Expected limit %
o Use b-tagging algorithm to identify =300
. N |
at least 2 b-jets e f b ) = 60 Gevic?
) = [ % m(@@ = 500 GeVic?
a2 Neural Network to reject ! P
background (top and QCD-multijets) % i
o 200
2 optimization regions depending n o il gt
on g-b mass difference - Excluded Region
L CDF Run | excluded

Monica D'Onofrio

100

Aspen, Colorado, 01/20/2010

300 350 400
Gluino Mass [GeV/c?]
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2 jets + E;:
3jets + E;:
4 jets + E;:

éd_: — qax,%%,° (g <mg)
ag = qadx,%x° (Mg ~ mg)
99 — aaday,%.° (mg>mg)

L=2.0fb!
600C " |
500

“;3400 \
S 300,
200¢
100

0
0

100

A =0, tanP=5, u<0
T I: l T ETT l T 17T

: ==wsexpected limit
- ==FNALRunlI

.......
o

no mSUGRA
solution

et
et

200 300 409 500 600
Mg (GeV/c)

L l T l L=
: = oObserved limit 95% C.L. 4

CDF Run Il Preliminary

Search for squarks and gluinos

o Search for squark and gluino pair production a

L=2.0 fb"

M,, (GeVic)

............

L B
Theoretical uncertainties - Ol

ionof the limit ... gxpected limit

.....
ey

................

probing sparticle masses ~ 400 GeV/c?

Monica D'Onofrio

Aspen, Colorado, 01/20/2010

300 400
M, (GeVic’)

T T T T T T T
bserved Iimil 95% C.L.

‘II\JlIJIlJI\‘II\J

T 1 Gl

PRL 102, 121801 (2009)
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Indirect searches: B, =2 uu

- . . SM: BR =3.42 x10-° SUSY enhance ~(tanp)¢
Sensifive fo new physics: SUSY particles show - * - - SSH ( f)
up in loops (or direct decays if R, violation ) / \ /

P t Z0 / \ HYA® /
CDF (3.7 fb): Br(Bou)<4.3x10® @95% CL | %, 9 W

(Expected limit: 3.3x109) T N . \
o S ~lan‘[5 u
95% CL Limits on B(B; — ) mSUGRA at tan= 50
Arnowitt, Dutta, et al., PLB 538 (2002) 121
— 1000 e P P .
RN ‘$o (CDF+DO0 Lum) E"" A o 5
c a PRD 67 (1998) 381 Aiiadiiiaid C ~ =4 ]
For analysis details Tamropty 1 flocor expeces E N top=s0
in’ © 10 e i
See S.Burd’n S falk : :L”:z(:‘o(o;;oo:)z:::a?A 800 E 1 a <||><l0m.:
5 Do Corl'll Note 4733 Ay ] j ; E 5
B "“’“[’“ﬁf”’lﬁ?&ﬁ; 7% oo > : et .
© p-ex PRD 76 (2007) 092001 E‘. -_.—‘ i
T =I-OF Publc Note 8176 'L;m“(’:“":f;i::::“ :600 [~ '::eés 7
g, - PRL 1oo(zooa) 101102@ E - } 1
.. = | | \[QHH - 1
95% CLIimit  $§ i eeda ] 5 |
projection show  § 400 3% 1L 1 et o
reach to 2x108 I R = L ]
1 anaar odel ExXpectation #__ E
before 10 fo . TR e ExL IR
10 100 1000 10000
Next step: 6 fo! Luminosity (pb~') o R 8
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‘Charged massive stable particles

Long-lived charginos are expected
iIn some AMSB models
with a “wino-LSP” (small x* -, mass difference)

They would appear like slowly-moving muons
= Make use of the time of flight information

CDF Run Il Preliminary (1.0 fb™)
T T T T | T T T T | T T T T

F ]
10 ; Background Prediction g
- , ]
CDF: Interpretation for strongly E oL ZEV(EEUE SIED -
interacting charged massive particles, 2 E e fl/ B2-1
such as stops with a small stop-y mass & [ P .
c
difference m(stop) > 250 GeV 2 1L =
10-1 é_ | | |
0 50 100 150 200 250
PRL1 03, 021802 (2009) Mass from track momentum and BTOF (GeVIcz)

Monica D'Onoftio Aspen, Colorado, 01/20/2010
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‘ Search for High Mass
e*e" Resonances

= Cenftral-Central (|, , | <1) or Central-Forward

(Im]<2) e*e- pair with E;>25 GeV
Major Backgrounds:
- DrellYan ,QCD (including W+jets)

= Resonance search performed in mass range
150-1000 GeV/c?

= No evidence for resonances > set limits

kM, vs. RS gravilion mass

Exclude
M(G*) below
850 GeV/c2
for k/Mp=0.1

L=251b"

. Exduded regon al 25% C L.

10

o(pp—X)xB(X—e'e) (fb)

101

800 900
M. (Gev/c)

L =2.5f’
—=—data
[]Drell-Yan

QCD

Events{10 GeV!g}

4 B &L @ m O

-

¢ 100 200 300 400 500 6&D0 700 800 900 1000
Miee) (GeVic)

SM Z’

T T T IBTT

; m

/ o
N

T T lIlIIII

SM-like 7'>966 GeV/c?

—e— 95% C.L. limit

T IIIIIII

------- Expected limit
e b v b b v v bww v b b v b by 0y

200 300 400 500 600 700 800 900 1000
M, (GeV/c?)

Monica D'Onofrio

Aspen, Colorado, 01/20/2010
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Di-muon resonances

S9N C L. Limits om 0 * SRy V=407 (pb)

CDF Il preliminary J. Ldt=23fb"
= Resonance decaying to dimuon T ol T arons
. o — Drell-Yan
have spin 0, 1 and 2 R S
= Searchin 1/m, , in which detector & wr
resolution is ~const: o
-2 17% inverse mass resolution at 1 TeV ‘
= Data and SM expectation in very o
good agreement -
95% C.L. limits in different models o s e
T+ todm i B 2 T+ odm i = e
-+ —- 08N o 5 - 8% ol 58 - — Ba% of SE
! /AN :mc,sg ? 3 :muuss $ t A -“ :mctss
10‘%% '.x \ :{’g::ggil== 'iw‘ —_— ===:§L e —] 210‘ L S ::“ :gg:!) +—
L % e N8R = 00005 X — 3 X i W <008
; — MR =000 e b v— 2 . N =
T = MaR = 0002 § T N, § T =W, 5008
NER = 0008 T 2 . KM, =007
102 " Ml gw o Aﬁ _—z"?= i..: |
: 'll.i_’\.-‘ \ Soehes E d '{vi % \ T JE d \‘\ h + E
BT e — M T S A T Ny j—
NP B Y DU DR O PO N O U U P YN W P $ R I PO D P
0 02 04 0s 0s 1 12 14 0 02 04 s 08 12 14 ¢ 02 04 0s 08 1 12 14
i; (TeV) My (TeV) M, (TeV)

Sneutrino(spin 0) Z'(spin 1) RS G*(spin 2)
m > 397 — 866 GeV/c? m > 1.03 TeV/c? (SM-like) m > 293 - 921 GeV/c?

Update with 5 fbo! and alternative method will be ready soon!
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Search for High Mass Di-jet Resonances

Many Models with new particles
decaying into di-jets
o Axigluons, excited quarks, W'and Z°,
di-quarks in E;, RS gravitons, etc.

SM couplings for W'/Z'
k/Mpl=0.1 for R-S graviton

Events with Ng=2, |y |<1.0, M;>180
GeV/c?
Observed mass exclusion | Model
260-870 GeV/c? Excited quark
260-1110 GeV/c? Color-octet technirho
260-1250 GeV/c? Axigluon & coloron
260-630 GeV/c? Eé diquark
260-840 GeV/c? W’ (SM couplings)
260-740 GeV/c? Z' (SM couplings)

PRD 79, 112002 (2009)

Monica D'Onofrio

CDF Run II Preliminary, 1.13 fb! _

2 o f z Zindf  16.16 717
& ‘\. : Prob 0.5127
S : : ; : ~ ; 5
4 ;
= 10f ""w‘ | ~ - ’
= z f s
S i ey ;
10 pe . :
o s
10° 2 : :
‘o :
10" - TR
10° S o
10% By g e
200 400 600 800 1000 1200 14002
M, [GeV/c’]
. CDF Run II Preliminary, 1.13 !
o : : é
a2 ~——o—— 95% CL limits (for R-S G, Technirho) :
v .., ——e— 95% CL limits (for the others) :
1 ; ; :
5 ---= Technirho
>
g —— R-S G (k/M_,=0.1
g (k/M;=0.1)
E S —— Excited quark
§ - ===+ Axigluon/Coloroh
o ’.. . :
j 1 i -« E6 .dlquark
& F
X
%107 |- -
102 N PR REPE R NP
400 600 800 1000 1200 1490
Mass [GeV/c"]
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