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New physics motivation from an exp. POV

Two Major Drivers:
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e Dark Matter from Cosmology
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e Hierarchy Problem
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Two Major Drivers:

e Dark Matter from Cosmology
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Interpretation of data and theoretical models

e Experiment’s job: develop robust
sighatures; sensitive to a wide range of
new physics models

e Either: Null-hypothesis test on
standard model

¢ strength: open to many possibilities
¢ weakness: less sensitive to any
particular model

e OR: Optimization for a particular model

e Minor Optimization: better model
limits

e Both methods are pursued

e Personally:

e Wwhat ultimately matters is data vs
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Direct searches vs Indirect searches
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e This talk is focussed on direct searches
¢ I[ndirect searches are another powerful method
e Understanding mechanism for CP violation in the B system
® Precision test of SM physics looking for discrepancies between SM
prediction and data via off-mass-shell weakly produces particles

® Recently lots of buzz about one such measurement
e Anomalous production of like-sign dimuon pairs at DO

e Michal Kreps (KIT) will cover indirect searches in B system in more
detail during Friday Morning session at this conference, also Bs— pp
® See also talk by lain Bertram on DO like-sign di-p’s at 15:40 on Friday.
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Teaser: p*u* asymmetry at DO

Submitted to P.R.D.
arXiv:1005.2757

1

¢ Precision measurement: Look at decay of B mesons to final states

with U’s
¢ | ook for same-charge final states

e DO reports 3.20 excess - see talks on Friday at this conference

4 = NS T =N, -
Y N T+ N, ~
DO: A% = —0.957-

= 23702 x 1074(SM)
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Supersymmetry: Grand

¢ Based on fundamental symmetries
® Hierarchy Problem solved
e How: double particle spectrum
¢ \Worked before: postulate positron
for guantum mechanics
e Introduce “super-partners” of diff spin
e Makes theory self-consistent
¢ Also provides dark matter candidate
e But: where are they?
¢ Mass of positron = Mass electron
e But not so for missing selectron
e SUSY is a broken symmetry

e SUSY partners should be visible at
Tevatron/LHC

Peter Wittich
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Many other models exist too...

¢ | arge Extra Dimensions:

e Another formulation of the Hierarchy problem:
why is Gravity so weak?

e Universal Extra Dimensions:

¢ Models of many extra dimensions can mimic
SUSY in some of the phenomenology

e Hidden Valley:

e How to explain the apparent lack of new
physics in the Tevatron and LEP data? They’re
in a hidden sector

¢ Technicolor models of EWK symmetry
breaking...

e No questioning the fertile imagination of today’s
theory community!

Peter Wittich
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e | arge Extra Dimensions:
e Another formulation of the Hierarchy problem
why is Gravity so weak?
* Universal Extra Dimensions: |
e Models of many extra dimensions can mimic
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Many other models exist too... © USA Today

e | arge Extra Dimensions:
e Another formulation of the Hierarct
why is Gravity so weak? it n l s n E v
e Universal Extra Dimensions: AN A "J-\ V‘ j”:f/‘
e Models of many extra dimensions T\

SUSY in some of the phenomenolc¢
e Hidden Valley: IN TECHNICOLOR
e How to explain the apparent lack c
physics in the Tevatron and LEP dc¢
In a hidden sector
¢ Technicolor models of EWK symmetry
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* No questioning the fertile imagination of today’s
theory community!
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evatron Performance

* The machine is performing very well
¢ Delivering record inst. luminosities
(>400E30)
¢ |[ntegrating lots of data with high
efficiency (>1.7/fb accumulated in
FY10 already)
e Today: 5.4/fb, already have 8.6/fb in
the can
e On track for a record-breaking year

N
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e Run 2 experiments very similar

-xperiments: CDF and DO

e strong central tracking in solenoidal field (n~1-2), Si innermost
e good hermetic calorimetry (em & had, n ~ 2-2.5)
¢ extensive muon coverage (n ~1 -2)
e performant trigger to collect interesting events
¢ \/ery similar performance as measured by physics results
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Selected Current Results

e Decays to Pairs of Gauge
Boson-like objects

e Searches for quark-like
particles

e Bump Hunts

e Exotic Exotica

* Highlights
o Full list available:

http://www-cdf.thal.gov/physics/exotic/exotic.html

http://www-d0O.fnal.gov/d0 publications/
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Decays to Pairs of Gauge-
boson-like Objects




Trileptons: X— W/Z (Gauge boson pairs), 4.1/fb

e Similar to SUSY chargino/neutralion
analyses, but high pr— not SUSY but
decays to SM Gauge Boson

> LI Tl il i I T R
8 5 ? D@, 4 1 fb_l —e— Data —:
g E "/ / /| WZ Monte Carlo E
o 4? 7 r . - E
® require large missing Et, same-flavor s | (/) ZHX K=Y, jeb, 7) :
- : . > A U B — W’ 400 GeV SSM signal
opposite-sign pair in Z mass range, = 3 ¢ ’ .,
: . rd - —— W’ 500 GeV SSM signal A
separation btw pair and 3" lepton . i
e data consistent with SM expectation. : ]
I+ =
e Set limit using CLs technique in mt(WzZ, t Pz 7m —~———>1. 1 :
E.I_miss) 2 100 200 300 400 500 600 700

WZ transverse mass (GeV)
® next

1
»
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P © %
Diboson resonances in evjj, 2.9/fb Gz :Xﬁ<v

Final state: electron+MET+ 2jets - e T
Dominant bkgnd: multi-jet and W+jets g
Reconstruct resonant mass W —ve with two solutions

Interpretation given in different models, 1.Dijets in [65,95] (for WW)
optimized for expected resonance mass 2 Dijets in :70,105] (for W2)

3-jet events also considered
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Results for X—gauge boson pairs

gcosby — & X gcosby

f = (Cx (mw/mv)2

e Put limits on null result in terms of technicolor theories, generic SM-like heavy W’,

and RS gravitons G*
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Trileptons: Chargino-Neutralino Search, 3.2/fb

e \ery clean signature:
e Missing E; due to undetected v, X°;

e 3 isolated leptons, lower momentum

Search for y,5;, CDF Run Il Preliminary, 3.2 fb"

Events/ 10 GeV/c?

1.6— —— Data
c e - — Signal
- 3 identified leptons (e, M) 1.4 — Drell-Yan
- 2 identified leptons + track (1) diol Il oicoson
: ” “ ” . - tt
- “Tight” and “loose” e,u categories £ L 1 B e
E mSugra M;=60, M, ,=190, tan =3, A;=0, (1) > 0

0.8
0.6
e Rejection using kinematic selections HE
0.2—
on: M-, Niets, Missing E1, A : e
"+ jets 9 ET ® % 20 40 60 80 100 120 140 160 180 200
between leptons... M, (GeVic?)

Channel SM expected Data
Good agreement between data

Trilepton 1.5+0.2 1

= and SM prediction — set limit

Lepton+trk 9.4+ 1.2 @
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Chargino-neutralino results PRL 101, 251801 (2008)

e interpret null result in mSugra SUSY scenario as excluded region in
_ _ mSUGRA m,-m,, space
a convenient/conventional benchmark

CDF Run Il Preliminary, 3.2 fb”

260 mSugra tan =3, A=0, (u) >0 [ Observed Limit {180
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fSe). Mg} > ) S LEP direct limit | 170
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Limits depend on relative X%-{ masses

Excludes mx*, < 164 (154 Exp.) GeV/c? |
a  my, >mgincreases BR 1o e/u

QO m,, =~ m, reduces acceptance

DO limit in 2.3/fb: Phys. Lett. B 680, 34 (2009)
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Searches for quark-
iIke objects

Peter Witti




Martin,arXiv:hep-ph/9709356, “for entertainment purposes only”

Squarks in SUSY Mass

¢ ¢
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e Strong production cross section — lots of squarks and gluinos
produced
e \Very powerful SUSY signature in jets + MET (LSP)

e 3"d generation is special - look for it specifically
e b and t squarks - use b tagging

e | arge multi-jet backgrounds from generic SM gcd processes make
these hard measurements

Peter Wittich 19



susy in jets + met:generic squark/gluino production

\ 4 3
¢ | arge production cross section, \ i/ N "’\
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Events / 10 GeV

' x | | ] ‘ A ‘
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¢ Final state familiar from Higgs searches I
® missing Er and b quarks =

— I 7 ~07.~0
e Also good signal for leptoquarks and SUSY pp — biby — bX7bX;3

e event selection: LQ)s — uvb
* b tagging (DO: neural-net algo) —_ —
e two b-tagged jets, E7™ss, Sign., ZET p‘iﬁtl 4 p¥t2
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AN . _
/oogoox:,:\ . 2bjets + EfYSS - ~gand LQ ZH — vobb
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¢ Final state familiar from Higgs searches

e missing Er and b quarks

— I 7 ~07.~0
e Also good signal for leptoquarks and SUSY pp — biby — bX7bX;3

e cvent selection: LQs — vb
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Results (b squarks/leptoguarks)
Submitted to Phys Lett B; arXiv:1005.2222v2

; S -1 I | ! [; ~ 1 T T T
T | M ey A 2 [ DO,L=52fb" (a)
8 ~Observed DO Run II \ v | ‘é \ = L.Q NLO cross section, kBF(LQ}—)bV):l
g 100 — -~ Expected 1 5.2 fb"! ""\ . 1 © [ S T LQ NLO cross section, B=1 - 0.5xF,,
(@) DO - 1 = A ~=== bserved limits
£ 80 iy awanh. BN\EE . N ——— Expected limits
= P /]// -~ ‘\\ \{10 pb ) g
s 60~ 7S/ CDF - *
2 | Runn | &
> CDF )295 pb \ \ '. 2 .
40 — Run| - 107 RN
88 pb’ G
20 — i 7] I
| [ ! 1 e |
ol L | : ¢ 150 200 250 300
0 50 100 150 200 250 Leptoquark Mass (GeV)
Bottom Squark Mass (GeV)

Submitted to PRL; arXiv:1005.3600
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http://arxiv.org/abs/1005.3600v1
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events/2 GeV

Supersymmetric top in the e+p+bb+MET,

e 34 generation again - special role in SUSY

e | ook for decay mode in e p final state with E/Miss>18 GeV pp — 1ty

e | ow SM backgrounds (Z—TT,ttbar)
e Reject with 0d(lepton, EFMsS) cuts
* no explicit b tag required

e Consider small and large dm(stop, sneutrino)
e drives kinematics of accepted events

missing ET — zz
2
10 D Run Il Preliminary, 3.1 fb’ B vz
: " — ww
10 =] H 0 L - Z—1t
- =& | — TOP
- W
1
10"
—&— Dzero data
(> J5 S S T N T N Y B 11 o M[110’80]
10%g 30 40 50 60 70 80 90
missing ET [GeV] s M[150,50]

DO Conference Note 5937-CONF
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Supersymmetric top in the e+u+bb+MET, 3.1/fb w

e 34 generation again - special role in SUSY _

e | ook for decay mode in e p final state with E/Mss >18 GeV pp — 51 51
e | ow SM backgrounds (Z—TT,ttbar) ~ N
* Reject with d0P(lepton, EMsS) cuts B(tl — be) — 100%

® no explicit b tag required R parity conserving

e Consider small and large dm(stop, sneutrino) ~ o
e drives kinematics of accepted events L e I
Vv
¢ Bin events in two kinematic variables
e HT: scaler sum of jet pr 220<5, e
. — wZz
e ST: scalar sum of lepton pr, E/Miss " DG Run Il Preliminary, 3.1 fb" |2 ww
- Mzow
. . . . 12__ —TOP
e Null result: set limits in sneutrino/stop mass plane C =w
10— — Z—uu
_ .Z—>ee
‘2 L QCD
q>’ 8 & Dzero data
Q
== M[110,80]
6T T ~ M[150,50]
4+
zi_....|. IR I A BT B

0 50 100 150 200 250 300 350
H, [GeV]

DO Conference Note 5937-CONF
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Supersymmetric top in the e+u+bb+MET, 3.1/fb w

e 34 generation again - special role in SUSY

e | ook for decay mode in e [ final state with E/Miss >18 GeV pp  — 51 51

e | ow SM backgrounds (Z—TT,ttbar)
e Reject with 0d(lepton, EFMsS) cuts
* no explicit b tag required

e Consider small and large dm(stop, sneutrino)
e drives kinematics of accepted events

¢ Bin events in two kinematic variables
e HT: scaler sum of jet pr
e ST: scalar sum of lepton pr, EfMiss

e Null result: set limits in sneutrino/stop mass plane

DO Conference Note 5937-CONF
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B(t, — vbl) = 100%
R parity conserving
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DY Preliminary Result
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Sump Hunts

¢ | ook for excess in invariant mass spectrum
¢ an old-fashioned bump hunt

® Three new results
¢ diphoton searches
¢ diphoton + dielectron searches
e dimuon searches
¢ dijet searches

e Generic, powerful searches - should be some of the earliest results
from the LHC experiments
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Search for X->yy CDF Run |l Prellmlnary

di-y bump hunt St v k4

10* £

e 5.4/fb of data 10° |
¢ | ook for events with two photon% 102
with myy > 30 GeV 10 b
e NLO DIPHOX background i
analytically modeled, corrected g;411
for acceptance/detector effects €4 | M o
* heuristic shape for instrumental 5| SM bkgﬂd \ ]
backgrounds o | ‘ W_#’FU’T

e fit to myy distribution S IR
® |]ow mass control region, sets

+ Diphox Generator, 5.4 fb —

—— Parameterization

s/10 GeV/

tri

CDF Run |l Prellmlnary

scale/normalization ® 4 CDF, 541t
e extrapolate to high mass signal " | B Totlbackground
regiOn E 10 N MG, Jets faking photons i
& 107 F
* Data is consistent with SM ol
backgrounds
I 10°

200 400
m(yy) (GeV/CZ)
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Data
Instrumental background

Total background
10°E} e Signal: M =300,450,600 GeV, kiM,=0.02

10°

di-y and di-e bump é
hunts, 5.4/fb

e Same as CDF but with a twist:
add yy and ee channels

Number of events /
=

-1
* RS models: DO, 5.41
* BR(G—ee) = 2BR(G—YY) 10° iaiiyg
e open selection: 102 1 @
e two em clusters, split into 10° = 500 200 600 8OO _ 1000
photons and electrons 10*
. %) Data
° eStImate background O 103 Instrumental background
e shape from Pythia simulation, > Total background _
weighted to DIPHOX NLO % 10 §— B Signal: M =300,450,600 GeV, kiM,=0.02
e fit scale in low-mass control @ 10¢
region (60 GeV <m <200 GeV) - & D@, 5.4 fb”
* most significant excess near £ 10_12_
m=450 GeV vy > R o)
¢ 2.3(2.2) o in Yy (YY+ee) 1078
10°

T R T T R [ T R
200 400 600 800 1000

W,
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Data
Instrumental background

Total background
------------ Signal: M1=300,450,600 GeV, WPFO-OZ

di-y and di-e bump g
hunts, 5.4/tb

e Same as CDF but with a twist:
add yy and ee channels

10°
10°

Number of events /
=

AL DO, 5.4 fb"
* RS models: r I‘I '
* BR(G—ee) = .BR(G—YY) 10° I T @
* open selection: 10 & | biggest excess —
e two em clusters, split into 10°~"200 ~ 200 600 800 1000
photons and electrons > 10
. [o) [Data
¢ estimate background O g3 |hstrumental background
. . . <t g i
* shape from Pythia simulation, > N; Jotal background B
weighted to DIPHOX NLO g 10 §— R $ignal: M =300,450,600 GeV, kiM,=0.02
e fit scale in low-mass control o 108
region (60 GeV <m <200 GeV) - & DO, 5.4 fb’
e most significant excess near = 10_1;
m=450 GeV yy zZ  F b
. -2
¢ 2.3(2.2) 0 inYy (Yy+ee) 1078
- I R R T . T
10°~"500 400 600 800 1000

1o
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Prob of fluctuation > \ .

__CDF Run Il Preliminary, 5.4 fb’

L

g

Results:

¢ Randall-Sundrum

Expected Range for Min. Obs. Prob.

Graviton interpretation

3 o evidence level

e CDF limits (yy only)

CDF public conference note

200

300

400 500
M(yy)(GeV/c?)

Peter Wittich

600

arXiv:1004.1826, accepted by PRL ”


http://www-cdf.fnal.gov/physics/exotic/r2a/20100513.graviton.diphoton/index.html
http://www-cdf.fnal.gov/physics/exotic/r2a/20100513.graviton.diphoton/index.html

CDF Run Il Preliminary, 5.4 fb'

0.1

[ ] Excluded at 95% CL

-------- Expected limt
[ ] coF 1.1 PRL99, 171801 (2007)

Results:

¢ Randall-Sundrum

0.08

KIM,

0.06
Graviton interpretation
0.04
o e CDF limits (yy only)
0
400 600 800 1000
Graviton Mass (GeV/c?) CDF public conference note
x 0.1
|§ 0.09 - excluded a..t ?5% CL
0088 " expected limit
' DO PRL 100, 091802 (2008
0.07 [ _| (2008)
0.06

0.05
0.04
0.03
0.02
0.01

1

07300

e DO limits (yy and eeg)

D@, 5.4 fb™

roav v v b e b e b b gy
400 500 600 700 800 900 1000 1100
Graviton Mass M, (GeV)

arXiv:1004.1826, accepted by PRL
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http://www-cdf.fnal.gov/physics/exotic/r2a/20100513.graviton.diphoton/index.html
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CDF: X—=putu, 4.6/fb

e Another signature search

¢ two high-momentum, opposite-
sign muons from resonant
production

e similar to ee/yy

e Backgrounds: DY ppbar — py;
pythia w/ mass-dependent k-
factor; normalize to low-mass (70
GeV<muu<100 GeV)

e Acceptance show PDF
suppression at high mass

e Data in search region looks like
SM

Peter Wittich




CDF Run II Preliminary

<
~

CDF: X—=uty-, 4.6/tb

e Another signature search
¢ two high-momentum, opposite-
sign muons from resonant K
production 025 ’ il
e similar to ee/yy :°
e Backgrounds: DY ppbar — py; 02 -
pythia w/ mass-dependent k- ;
factor; normalize to low-mass (70 "PT300 w0 @0 w0 100 120
GeV<muu<100 GeV) £ mass [GeViel
e Acceptance show PDF
suppression at high mass

Acceptance
o
(o8]
(94
|
|

e Data in search region looks like
SM
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CDF Run II Preliminary

<
~

CDF: X—=putu, 4.6/fb

e Another signature search
* two high-momentum, opposite- il |
sigh muons from resonant ; |
production 025/ |
e similar to ee/yy :
e Backgrounds: DY ppbar = py; 02 -
pythia w/ mass-dependent k- :
factor; normalize to low-mass (70 00 a0 w0 s0 00 1200
GeV<myuu<100 GeV) 2 mass [GeV/c]
e Acceptance show PDF

suppression at high mass

Acceptance
)
%
(94
|
[ J
[ J
[ J
[ ]
[ J
[ J
[ J
|

| | |
— 5007
0.3
I 7507’
10007’

0ol 120022

|=,=|:L|:—4 BT
0 44.:J_ | | _L‘-r—_ |
200 400 600 800 1000 12(2)0
M, [GeV/c ] .

Fraction of Events

e Data in search region looks like
SM
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CDF: X—=putu, 4.6/fb

e Another signature search

¢ two high-momentum, opposite-

sign muons from resonant

production
e similar to ee/yy

e Backgrounds: DY ppbar — py;

pythia w/ mass-dependent k-

factor; normalize to low-mass (70

Gev<mup<1 00 GeV)
e Acceptance show PDF

suppression at high mass

e Data in search region looks like ;

SM

Peter W

Events

107!

107

CDF Run II Preliminary

<
~

Acceptance
)
%
(94
|
[ J
[ J
[ J
[ ]
[ J
[ J

0.3

0.25+

CDF Run II Preliminary 4.6 fb

200 400 600 800 1000 1200
M, [GeV/c?]

4+ Data
Z/y )
tt

. Fakes

. Cosmics



highest mass event: myy = 882 GeV

CDF Run 1l Preliminary

M = 882 GeV/c2 = S
==
— -
] ( ++ TT ) [ = rF .
]
5
W - L o N
% ; T : e
=

\E
—H ,
I
] — \ |

Muon 2 -

CDF Run Il Preliminary
M = 882 GeV/c2

Wnl

—N [ |
=; [ | N
} | - | %j

W\




CDF: Z’—=puty, 4.6/fb

o N O excess Observed ; CDF Run II Prelimin'ary 4.6 fb

e Set limits in terms of = | —95% CL lmi
several Z’ models T% 11—z
e Zsm> 1071 GeV ?.Nz 4z
M AN
* 107 = —
g B 7] Z’lp
@) B i ’
e data “best fit”: i 1—%
e consider fit of signal I g
fraction (humber of Z’) “om
and mass as 2d fit 107 506300400 300 600700800 900 1000 1100
. 2
e best fit at m=190 GeV, Z mass [GeV/c]
SZ=1 3% Model Mass Limit (GeV/c?)
e p-value 16% Z 817
Zw 8H¥
7zt 900
7z 917
Z! 930
Z! 938
Fing 1071

CDF PUb -I O-I 65 CDEF Public Page
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http://www-cdf.fnal.gov/~danielw/zprime/plots/
http://www-cdf.fnal.gov/~danielw/zprime/plots/

N o
Dijet Mass Spectrum £
O

* Choose events with two high-pt, &
central jets (|n|<1.0) 'g;
e Signal: bump in region m;>180 ®
GeV 5

e Sensitive to all the usual resonar
signhal productions, with large
production cross sections and

—_ =
(= I -
w -

- CDF Run |l Data (1.13 fo')

Systematic uncertainties

~+ NLO pQCD, CTEQS6.1M
corrected to hadron level
u=u,= pre(jet1,2)/2

e
24?#2

1 l : 1 1 l 1 1 L l 1 1 3 l 1

w

—~10
decay BR’s §
e Functional form of dijet mass £10°
using pythia’herwig fit to data. 2
Look for narrow excess. §

¢ Data is consistent with SM: Set
limits In various models

Peter Wittich

o x Br x Acce
—

10"’

102

CDF Run 11 Preliminary, 1.13 fb"

-
o

e 5% CL limits (for R-S G. Technirho) :

e 95%, CL limits (for the others)

-+=+ Technirho

— R-S G (kM,=0.1}
- Excited quark
===+ Axigluon/Coloron

.+ E6 dquark

.
.
.
. -
. -
. .- -

. .-

. - h

-
-

1000 L‘IZX)‘ ]
Mass [GeV/czj

ol s NN .
1400

Phys. Rev. D 79, 112002(2009)
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Quark Compositeness

e Dijet angular distributions is measured
bins of dijet mass

1/c dc/d)(dijet

¢ First differential cross section

S,
3
o<
O
%iﬂ
)
©
T~
~

measurement at partonic energies >1

TeV!

e Small experimental and theoretical
uncertainties.

e Sensitive to New Physics:

compositeness, extra dimensions, ...

=compositeness scale 2.75-3.06 TeV

- — Rutherford Scattering

-=-=-=- QCD
New Physics

ooooooo

l lllll |lllll‘.‘ |Ill

2 4 6 8 10 12 14 16
xdijet = eXp(|Y1_YQ|)

Peter Wittich

—— DO 0.7fb"

0.1 |
W‘ —— Standard Model
0.05 T+ === Quark Compositeness
- 0.25<M;/TeV<0.3 A=22TeV (n=+1)
0 Ll l Ll 1=l l | S R J
o1, e ADD LED (GRW)
it M, = 1.4 TeV
0.05 | --- TeV' ED
o L OB<M/TV<04 | M,-13TeV
0.1 b b
WW
0.05 | - —
0 ; A 1 01'41<1 Mll/leeY I< 10.151 ; L 101.5 <L M]r{‘T[elV l< 0.161
0.1 | s +
0.05 | 'hl?’ 4 I '
o Eo O8<MTEV=07 [f 07<MTeV<08
0.1
0.05 |
0 ¢
0.1 f
0.05 |-
! _+1_.0 < Mu/TeV <1.1 |F
0 TR Ll 1> [ [ R | l N

1
5 10 15

5 10 15
Xaijet = XP(Y1-Y2l)

Phys. Rev. Lett. 103, 191803 (2009) w
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Hidden Valley: resonant pair production
of neutral long-lived particles

e Production of “v-particles”: possibly H — HVHV
long-lived particles from a ‘hidden 7
sector HV — bb

e Due to structure of theory: long-lived
particles mix with SM H -
e Consider b-like events Co-linearity: X - pgv < .9937
e 16cm<Lg<20cm
e Require:
e > 2 jets, =1 Y near jet, = 2 good
SV’s
¢ Two optimizations:
® msy, co-linearity (low mnv, high
Muv)
e Backgrounds:
e heavy flavor (Lxy cut)
e interactions in material (region cuts)
* Set limits on muv vs my as fcn of La.

Peter Wittich 35



Hidden Valley: resonant pair production
of neutral long-lived particles

e Production of “v-particles”: possibly H — HVHV
long-lived particles from a ‘hidden T
sector HV — bb

e Due to structure of theory: long-lived
particles mix with SM H -
e Consider b-like events Co-linearity: " - PC%V < .9937
e 16cm<Lg<20cm ] Srmre—
e Require:
e > 2 jets, > 1 U near jet, = 2 good
SV’s
¢ Two optimizations:
® msy, co-linearity (low mnv, high
Muv)
e Backgrounds:
e heavy flavor (Lxy cut)
e interactions in material (region cuts)
e Set limits on mnv vs mu as fcn of L. sl ol s albol oo B pcn Losunss
- 0 2 4 6 8 10
w Min(SV1,SV2) Mass (GeV)
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Hidden Valley: resonant pair prodt

of neutral long-lived particles

e Production of “v-particles”: possibly
long-lived particles from a ‘hidden
sector’

e Due to structure of theory: long-lived
particles mix with SM H

e Consider b-like events

e 16cm<Ld<20cm
e Require:
e > 2 jets, > 1 U near jet, = 2 good
SV’s
¢ Two optimizations:
® msy, co-linearity (low mnv, high
Muv)

e Backgrounds:

e heavy flavor (Lxy cut) ’

e interactions in material (region cuts) ;

e Set limits on mnv vs mu as fen of La. 10_2"1 NN
- 0 2 4 6 8 10
w Min(SV1,SV2) Mass (GeV)
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my,,=15 GeV, L =5 cm

:ZIZ]Z]ZII]ZffZZ]ZIZ]ZIIIZEfffiifi —e— Observed limit
- EXpected limit

?(HV—bb) (pb)

10_ ....................................................

—
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—

o(H+X)xBR(H—HVHV)=BR

% | I N A S SN RV
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----- Bkgd
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Nevv Physms searches at the Tevatron

‘rx \']

: 0 DO and CDF continue to mine the
Tevatron dataset for hints of
d something new
L o |'ve presented results with > 5/fb
of data; expect to see >6/fb by
end of the summer and 10+/fb by
the end of Run 2
e \We are exploring the large and
growing datasets from our well-
understood detectors
e Still a lot of fun things to be done
before the LHC takes over!
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Search for high-mass narrow resonances in the di-
electron channel

DO Run Il preliminary, 3.6fb" —— caa
10° % e — ore

Events/2 GeV

¢ | ook for resonant production of

heavy particle decaying to di- o L
electron pair T e,
* “bump hunt” across mass range | TRty

¢ Estimate non-DY and non-fake
bkgnd from MC

¢ di-fakes biggest instrumental
background from generic gqcd

e normalize dy +fake to

60 80 100 120 140

107
70<mee<150 region after E 10° 3
subtracting MC-derived % 10° i
estimates g 1o
e No excess observed T ":
e Set limits in various different 10"
new physics models 107
e RS gravitons :gj

—-2 ® KK gravitons o
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Di-electron bump hunt: results

e Nothing to see across entire

S - DO Run Il Preliminary, 3.6fb" —— caa
mass range = = baridel®
. = - Other SM
e Nothing to see around ~240 2 o
&

50

GeV, either (2.5 o CDF hint in
2.5/fb) 40

30

20

llllllllllllllllIIlIIIII]I]I TTTrT

gty

| L l
=

10

e

-
——

g—-—'——-—l NS BV N [ lﬁ R
?60 180 200 220 240 260 280 300 320 340
M. (GeV)
g 10° = DO Run Il Preliminary, 3.6fb" — Theory 2
—_ s . Theory Z'_
- —_Theory Z'_/'
: - . Theory Z'
&;10’ N . Theory 2"
-~ :’ '53
%10‘ @ .. — Theory Z',
Oq40°F - X 10 2 Theory Z'
ng '.._\ 4 N E Production ¢ x BR
% o . 160 180 200 30 340 a0 340 300 S50 ‘) 2 (95% CL - Observed)
s 10 | % - ; = Production o x BR
> 1 -~ N (95% CL - Expected)
w © 1ok N
o | = e NN
102 ' ‘ = NN -~ o
10° l l .
107700 200 300 400 500 600 700 800 900 1000 1
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Tevatron parameters

TEVATRON Parameters

Parameter Last Store Best Store Last 10 Stores (Ave)Best 10 Stores (Ave) FY Average Previous FY (last S0) FY End Goal (Design) FY End Goal (Base)
Protons per bunch 269.3 287.1 295.1 284.8 271.0 249.7 .0 .0 1e9
Pbars per bunch 60.2 96.3 68.1 93.8 77.2 66.8 .0 .0 1e9
Proton Efficiency to low ? 78.4 72.7 72.2 71.3 74.7 71.4 .0 .0 %
Pbar Efficiency to low ? 87.9 82.7 85.6 82.3 80.4 82.5 .0 .0 %
HourGlass factor .68 .66 .67 .66 .66 .67 .00 .00
Initial Luminosity lifetime .0 .0 .0 .0 .0 .0 .0 .0 Hours
Asymptotic Luminosity lifetime .0 .0 .0 .0 .0 .0 .0 .0 Hours
Effective Emittance 9.8 11.3 10.9 11.4 12.2 11.3 .0 .0 2 mm mr

Integrated Luminosity (1/pb)

\

Integrated Luminosity (1/pb)
e
o

ﬂ

- v
- /. : : WK "'.‘;.:M‘ = _—_— . —_—— —_— S 5 SR 10 SN GENNE SRS
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

Days since October 1

m Fiscal Year 10 e Fiscal Year 09 Fiscal Year 08 « Fiscal Year 07 « Fiscal Year 06
v Fiscal Year OS5 =« Fiscal Year 04 » Fiscal Year 02 1+ Fiscal Year 02 — Highest — Lowest
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