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pp @ 1.96 TeV

Now >2 fb!/year

Still the energy frontier!
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Well-motivated extensions of the SM
- SUSY, Large Extra Dimensions, ...

Natural extensions of the SM
- Lepto-Quarks, 4" Gen., W'/Z', H. Valley, ...

New, weird particles (or un-particles)
- Long-lived, quirks, lepton-jets, ...

BSM Higgs
- MSSM, NMSSM, fermiophobic, ...

Indirect evidence
- Rare decays, B —uu, B mixing phase, ...

None of the above : model-independent, ... ?
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Still the most popular theory
(despite hiding for >30 years!)

Standard particles SUSY particles

@0

{ a i HIDYS f ; i Higgsino
. ~ h
Quarks @ Leptons @ Force SQuarks ) SLeptons [ SUSY Force

Carriers Carriers

Sighatures depend on SUSY breaking
Usually there's MET (dark matter!)

Look for excess of MET +
jets, b/c-jets, leptons, photons

(of course we do RPV too...)
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2, 3,0r4jets + MET
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2, 3, or 4 jets + MET
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2 c/b-jets + MET
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Look for 3 leptons (or 2 | + track)
- Look out for taus!

Very clean, but low cross-section

~ ()
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1 photon + MET

Y+Z(-wv) is irreducible background
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1jet + MET

jet+Z(-wv) is irreducible background
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Ioannis Katsanos -
Tomorrow's session

Also ee, nu, WW/W2Z/2Z22Z, tt, jj resonances...
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Include jet channels!

Also ee, nu, WW/W2Z/2Z22Z, tt, jj resonances...
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.....................................................................................................................................................................................

Include jet channels!

Also ee, nu, WW/WZ/Z22Z, tt, jj resonances...

3102 — v CDF Run II Preliminary, 1.13 fb”
® R . indt  16.16/17
- 3 '; J) Prob 0.5127
a3 [ 4 : :
c
010 E 10 - MZ,>O.7 TeV
w r S . . . . _.
- R b
— - 10 [ ‘4&_‘ -
1 E_ 1"12 i “-,_‘._ -
- 10° i 'L'*i_._‘ i
I 10" '*"‘"t:-;.
10 10°f e
= 10° | ] STt L Tot WP B L
0 200 400 600 800 1000 1200 T Ry
M. [GeV] M, [GeV/c]
10

Andy Haas - DPF'09 - 7/27/09



Assume t't' production, with t' - Wg

Reconstruct M,

Excess at large M., ...

Preliminary
t'—=Wq, = 4 jets
Hy vs Mieco
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Assume b'b' production, with b' - Wt

Same-sign leptons + b-jet(s)
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GMSB production, but... X1 1. X

Neutralino - dark photon (y,) + darkino W' o MEL
,/ ng X XIU ; :
Todd Adams - L \ “, lepton-
ff
photon + MET + lepton-jet = | T
s | PAMELA (2008)
“Lepton-jet” o

- pair (or more) of collinear e's or p's ¢
- kinematics force leptonic decays! &
(o]
g
0.02
. -PAﬁ,TELAI o | o
1 10 100

Energy (GeV)
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GMSB production, but...
Neutralino » dark photon (y,) + darkm@fj__,

Todd Adams -
Later this session

photon + MET + lepton-jet

“Lepton-jet”
- pair (or more) of collinear e's or p's
- kinematics force leptonic decays!

e
- —c—ﬂﬂ' gl o -
—® 09
5 o
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Hidden sector (weakly interacting with the SM)

Strassler and Zurek,

Strongly coupled: v-hadrons, v-pions, etc. Phys. Rev. Lett,
B651:374 (2007).

v-particles could be long-lived
- but < 1 second, (big-bang nucleosynthesis)

hidden
L valley

Energy

Communicator Z' Long-lived (cm's)
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Pairs of vertices with 1.6cm<r<20cm

Remaining background is mainly
material interactions... -

b-haqlr" :
inside be,

SV per 0.0016 cm? *
=
) 10°
> 5
10%
o- '

-1 -q !i_’.-»_; -5 0 5 fﬂ.;
X (cm)
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Reject vertices in : L .
igh-density regions! | N

b-hadrc
SV per 0.0016 cm?  //°/9¢ D&

0 5 10 ' e

X (cm) 10cm
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. . S, o/~ Data i
Cut on vertex “collinearity” (or mass) 2107 Bkgd DQ, 3.6 fb )
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arXiv:0906.1787 Andy Haas (ME) - 1
Submitted to PRL Tomorrow's Higgs session 10
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“Slow muons”

- Long-lived stop, stau,
R-hadrons, chargino, . '

Charged track, =
highly ionizing (dE/dx) and late (TOF) | M “

=
e
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“Slow muons” TOF detector timi
- Long-lived stop, stau, etector timing

R-hadrons, chargino, ... T
tracking drift-chamber timing

Charged track, (3x worse resolution)

highly ionizing (dE/dx) and late (TOF)

Exclude ~ 50 fb cross-section .
CDF Run Il Prellminary CDF Run Il Preliminary (1.0 ib™)
LA L L L B B L L L L L L L
10 — Stop Production eross section (NLO) mg;_ ! [ Centralu, p_>40 GeV |
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107
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Long-lived gluino (R-hadron)

Some will stop in the calorimeters!

Look for decays to jets
when there's

PRI 99, 131801 (2007)
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Long-lived gluino (R-hadron)

Some will stop in the calorimeters! -

Look for decays to jets 0
when there's no beam collisions

signal cosmic

PRI 99, 131801 (2007)

> L
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~ “Model-independent” Searches

Beware: only uses “isolated”, well-understood physics objects!

1
CDF Run Il Preliminary (2 fb) DO Run Il Preliminary (1 fb)

Lepton channels only...

Disagreement
——-

Agreement

|

Vista Distributions

overflow

1000 n
& -
5 3
500 o
' -
10 -8 %o
':l-' o}
555 discrepancies mostly in 24 histograms show
multijets dominated states discrepancies after trials
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B. - J/W pdecays

Find CP even/odd fractions

(via angles of J/u @)
vs. proper decay time

CDF Run Il Preliminary 2.8 fo™'

68% CL

S 95% CL

S 99°% CL
w

;_:'] SM

--------------------------------------------------

b » S
BS W BS
S - v h

S
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t
w/VesVer
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S 99% CL

DO 2.8 fl:}‘q, with preliminary systematics
T+ 68% CL |

(b)

-0.42—
08510 05 00 05 10 1. 10 15
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b > s
B. - J/W pdecays — )
BS W BS
Find CP even/odd fractions § — b
(via angles of J/u o) Vis

VS. proper decay time

t
VisVip/Ves Ve,

0.6 CPF Runl I?nIaI,IE.BIﬂ:.)_T +DQ 2.8 fb“ |

T ; 68% CL
22 - 95% CL -
2, 0.4 f 99% CL

Ignacio Redondo -

Tomorrow's
HF/CPV session

ool
< 0. :
0.0
-0.21

2.20 !

-0.4} (2.9% p-value for SM)

085 90 05 00 05 10 15
3 ';X ve [rad]
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Tevatron has searched in a wide range of models ...

... and a wide range of signatures ...

... and even in “model-independently”

Help! I'm

trapped in

Unfortunately, the SM!

no discoveries so far...

Leo Bellantoni -
Tomorrow's plenary session
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12
= 11
More data coming! qyg‘*
10
FY10 start
3x more for analyses ¢ :| © o_w
z ° <
8 7 Real data for FY02-FY09
= B Highest Int. L
= . \_‘_‘:‘ ighest Int. Lum
= B | gwest Int. Lum
o 5
3]
S e
@
£ 3
? The areen line assumes the same rate for
1 delivered luminosity as in FY09, 50 pb'/week
' |
o : :

SRRy SN s T ST s N T LY L (LI L LT Y L 1 LT Y oS oy
IR R U LN A LN LN LN LN Y LN L L LU L LN L e LU LN L L e L

Possible to g hint of new physics in “standard channel” pre-LHC
- Keep updating key analyses

But must continue to look in new places!
- Lepton jets, Long-lived decays, Quirks?, Un-particles??

Discovery may be just one clever analysis away...
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