


O Rich and wide physics program
over ~10 orders of magnitude of
physics processes:

¢ quarks and gluons (QCD)

¢ Electroweak physics (W, Z, g,
gauge couplings)

¢ top physics
¢ Higgs searches
¢ New physics

O | will only cover the most recent
results

¢ to date >500 Run Il publications
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http://www-cdf.fhal.gov/internal/physics/

http://www-d0.fnal.gov/Run2Physics/VWWWWW/results.htm
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O Typical detectors for hadron colliders
O Top performance (>85% data taking efficiency)

O > 7fb! per experiment
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outgoing parton(s) a

.
.

proton anti-proton

wine

...... 4
’ O Parton physics is

reached through
studies of jets in the
detector

outgoing parton(s)

\O Crucial background understanding for other measurements]
I ——————————————————————
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Z/y*(— u'w) + >2 jets inclusive CDF Run Il Preliminary

- —e— Data - 2.37 fb"
o C — Total Prediction
O Reconstruct the muonic decay of Z L2 - W Zey
% 10 B QCD, W + jet, DIF
: S g t
O Jets with Er>30GeV and |n| < 2.1 = F B 7z, 2w, Ww
o :* B Z >t jet
. —
¢ cone0.7 jets N O1E u || \h - ﬁ
% ”ul ” [ | I l l
O Good agreement with the NLO MCFM calculations L 5 lu | F ||
10'1 :
L W
10° CDF Run Il Preliminary |
= |
= = —e— CDF Data L= 2.37fb" L~ —
LQ - [ sytematic uncertainties é 3500: 10-2
> i R —o— NLO MCFM CTEQ6.1M - 40 60 80 100 120 140
O 10°:= 8= Corrected to hadron level 8 3000— GeV/c
S = B 2= M +p2(2), R, =1.3 > —¢— ‘ Z_’W[ ]
e =8= U yA pT( ) sep % | s sep
— B e W= 24,5 1=uy/2 < —O0— i --------- =200 51 =uy/2
o - 10 N - PDF uncertainties -8 2500__ ..... PDF uncertainties
Q = —— N e
S ¢ - ——
- e 2000/ ——
1 A - ——
- 1500/ —o—
B Z/*(— u'w) + =1 jet inclusive C Z*(— u'w) + =1 jet inclusive —
1o pie' > 30 GeVr/e, IV < 2.1 1000 Pr'=30Gevr, IY*® < 2.1
; ] -
B 1 1 1 1 1 1 1 1 1 1 _I 11 111 111 111 111 111 111 111 111 I 111 I 111 I 1
1.4F 1.4
S 12 S 12
QO 1 o
C = <
~ 0.8[ =
Eosz_. 1 1 1 M| ) E " v b by by by 1y
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PASCOS 2010

O o(Z+b)lo(Z+jets)
¢ Essential for b signatures (H, SUSY) Q ——(VV\\Z ¢ Z
O Selection: 1 +
¢ JetET>20GeV g oo ——1CQ g Q
¢ Inj<1
O Use jet b-tagging probability i q ——( NN\ 7 q Q
L ——— ! 7
DO Run Il Preliminary, 4.2 fb” ESOO DO Run Il Preliminary, 4.2 fb q W<Q g 3
: | 10 ! Q
=~ |
—— Data ‘3600 —- Data
—b+c+NTdata | & —  b+c+Hl
------- NT data | W | jet
c jetMC I -- c Jet
— b jetMC 400 — bt
I Lo L O R=0.0176% 0.0024(stat.)* 0.0022(syst.)
2000 [ 5::'2_-_;5 5 ¢ NLO calculation = 0.0184+ 0.022
' 20 20 60 80 100

Jet P (GeV)
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Probing strange PDF

correlation

Exploit the lepton charge

N=NOS_NSS g ¢ g
OonLo =16.5 4. 7pb | CDF Run Il Preliminary, 4.3 fb"
m - S SS
£1000 - <4
| 7 Engc bkg
o CD
8001 0 Z+jets
[ 7 Wajets
600 I 1 ] data
400 [
200 |- | .
|
0 50 100 150
W boson M_
\0( W+single charm) - BR(W-->lv) = 33.7 + 11 4(stat.) = 7.3(syst.) pb I
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Direct wproducition

——ryn
O Crucial for H—yy { 1 E ' f
—— L
O Notoriously difficult to calculate
* EM radiation from quarks and initial protons 1 }
. . . S;ngi&—pha#m
* various production mechanisms fragmentation
O Selection: “: ' u: , u' 1
) ) ey,
¢  two photons above 17, 15 GeV (h (i (0
+ i< S 1N
<,
N:10:! T]ITIIIT LI IIIIIT T ’ITIIII’T"TTIIIIT”]TYII: %‘ ,_T!lYfl'!’l’r'-il’TTlT]l’T\'l'l’!’L
o CDF Il Diphoton 5.4 fb" D © CDF Il Diphoton 5.4 fb D
S E,>15,17 GeV, |y[<1.0, mmn Data = [ E,>15,17 GeV, [y|<1.0, mmy Dala 1
[ \ R>0.4, Iso<2 GeV — DIPHOX CTEQ6M 'g. \ R>0.4, Iso<2 GeV — DIPHOX CTEQ6M
g 1 - Preliminary M=, = =M2 = ; "~ Preliminary He=u, =, =M/2 4
% 3 ---- RESBOS CTEQBM 3 10%. ---- RESBOS CTEQ6M —
-~ 1% e PYTHIAscaled x2 | = E PYTHIAscaled x2
= 4 01 5 s :
10 3 B
: M 10
1074 3 s
¢ z :
»: ...... 3
106 - aver tavarie =
H e - 1 —
; e :
104 ; e y
5 ' * — | -
; i A pesbT A
106 .l | l LA L.l l L | LAl 1 l L } LAl ll 1 1 Ral ol l L1 l R 10 :-l 1 l. I 1 | S l | 1 1 1 1 A l 1 L | I L 1 l-':
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O Can be used to test NLO calculation
O Measure in three different
pseudorapidity regions
¢ and 3 prregions
O Leading pt>150GeV
O Reasonable agreement with

NLOJET++ calculations

> L L
,g 10* p,.>150 GeV, p_ >4O GeV_
3, 4 0IyI<O.8 E

510 alyl<1.6
%"’102? x alyl<2.4 (x4) =
B 10 =
© L Evs=1 96 Te - x

B =0.7fo", R _=0.7 . i

102E Systematic uncertainty

10°® i_ — NLO pQCD+non-perturbative

- corrections, u_ =u_=1/3 (p_ +p_ +p_ )
10-4E| | | | | | | | IR 1 IF | 1 1 -rl1 | I I
0.4 0.6 0.8 1.0 1.2 1 4

0.6F D@ Preliminary, L = 0.7 fb' .
04:_ p,>150 GeV, P, >40 GeV |

—_ Scale dependence
W2008 uncertainty
Syst uncertainty

PASCOS 2010

P |
084 05 06 07 08 09 1.0 14

0.6 0.8 1.0 1.2 14 4
M je

My, (TeV)
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physics

o (bb) at Upsilon(4s) = 1nb (B factories)

o (bb) at 20 = 7nb (LEP) Jet
O o (bb)at1.96TeV ppbar =30ub Qisolacadizacid
¢ inelastic 0 =102 x o (bb) — large background
O complementary and competitive to B factories: y
. . -~
Decay lifetime %
¢ masses Lxy // econdary vertex
-~
¢ lifetimes Primary vertex _ =/
¢  decay widths and BR ? . {
¢ CP asymmetries do= v
¢ rare decays Prompt tracks

O Precise tests of the SM
O Indirect evidence for NP via loops

T —
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Bs—

E———]|
|

. o /ﬁ\\
O B mesons born as flavor eigenstates and mix . °> %
B w*
O Observables are AMs and AT's s
et Yis
O Bs— J/¥ @ CP violation - interference between
mixed and tree decays e
=3 t
t,c,u b ] S . N S BS (c,u)
S -~ - - C s
i ‘\< C S e vts
h— 7 Cf —— -~ 5 2 - - z N .
CDF Run |l Preliminary L=52fb
CDF Run 2 Preliminary, L =5.2 f5' R ;
g 2.0 C n ] 0.6 o — 95% CL
O e ApIdeA } K —— 68% CL :
%_ 1.5 F ~ Sensitivity: 37.0 ps 0.4 —e— SM prediction
£ - : i
= 1o — 0.2 ?
. @
0-5 ¢ P 1) | . - -
0.0 [ P CC
al: -0.2}
0.5 F -
1.0 [ |
: -0.6}-
E 1 | L | 1 | | I | | R |
-1.5 10 20 30 -1 0 1
Mixing Frequency in ps™ Ps (rad)
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S B B’ el

O b and bbar are produced in equal e BY s
numbers - 50% will hadronizse into —
a neutral B (B° or Bs) 4° = Ny =N,
sl — ++ _
O 1.3% of the time both B decay to mu N, + N,

O Two like sigh muons from BB pair
guarantees oscillations

O N(++)=N(--) = CP violation

O 3.20 from SM prediction i
T —

A =(-2.37°)x107"

- DO A,

0.021- Standard Model

% B Factory W.A.

DO B—D;uX
-0.03 « Preli

A’ = (=0.957 % 0.251 (stat)  0.146 (syst) )% Ay

-0.04-0.03-0.02 001 0 001
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Evidence (>3.80) of a new structure Y(4140) was found @CDF using 2.7 fb?!
Y(4140) — J/Y through exclusive B* —= Y(4140)K* decay (PRL 102, 242002)

Y(4140) significance >50 with the same cuts as before using 5.0fb™! data

Suggestive evidence emerging for another structure at 4270 MeV/c? L
40 CPF Run |l Preliminary L=5.0 fb™ 16 CDF Run Il Preliminary L=5.0 fb™
NQ Y(4140) m: 4143.4+29 (stat) + 0.6(syst) MeV/c? NQ m: 4274.4+84 _ _(stat)+1.9(syst) MeV/c?
> 9 ,] r:  15.3*104  (stat) + 2.5(syst) MeV/c? ; 14 — r: 32.3+219  _ (stat)7.6(syst) MeV/c?
g 8+ Yield: 19*6 ((stat) * 3(syst) g Yield: 22 + 8(stat) * 5(syst)
JPC?+ 12 — JPC=2?+
S T =
7] 7))
% 4 | % 6
T 3 S 4
g 2 2
1] 1 ©c 2
&) N B (&)
0 12 13 14 15 0

m(* i K'K)-m(u*n) GeVlc?

B(B+ —Y (4140)K* .Y (4140)— J /4d) " 20/, 2,
( S A= dIEe) — 0.149 4 0.039(stat) = 0.034(syst)
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ol
=

+
=

BSM(Bs— up) = 3.6+£0.3%x10° NN
Enhance by new physics in loops ‘ y
* tanf in SUSY

O Separate signal from background using model of . "\N\V’VVW\’ .

background from sidebands
* Check with B*—J/Psi(p*u)K* decays L

(b)

50 (a) D@, 6.1 fb'
40 098=<p=1

¢ Normalize BR to B*—=J/Psi(p*y’) K*

Events/0.05 GeV

120 _1
 (b) DO, 6.1 fb
5.2 GeV =m,, <5.5 GeV. VVorld best

uu =

-t
=
o

o))
o

Events/0.01
= (0]
o o
I
_+_
_+_

B(BY - ptp~) < 4.0x107°®

0.8 . . i arXiv.org:1006.3469 [hep-ex]

N
oo
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O Study the gauge
sector

¢ W mass and width
¢ W and Z cross section
¢ dibosons (VV)

¢ rare decays

PASCOS 2010 Vadim Rusu - Updates from Tevatron 7 |7



Mass of the W Boson
Width of the W Boson

Measurement . Iy [MeV]
CDF Run 0/1 o 80.436 + 0.081 CDF-la ° 2,032 = 329
DO Run | 80.478 + 0.083 CDF-lb - 2,043 =138

DO i o 2,242 £ 172
CDF Run I —CO— 80.413 + 0.048 i

CDF-II ——r 2,033+ 72
Tevatron 2007 —o— 80.432 + 0.039 D@_” ._._é__' 2,034 + 72
DO Run Il —o— 80.402 + 0.043 ' 2/ dof=1.4/4
Tevatron 2009 —o— 80.420 + 0.031 Tevatron Run-l/ll — T 2,046 = 49

LEP-2* —— 2,196 = 83
LEP2 average —@— 80.376 + 0.033 ,

S;M World Av.* = 2,085+ 42
World average @ 80.399 + 0.023 : . -
' (Preliminary)
' ' | v | . . L . |
80 80.2 80.4 80.6 1600 2000 2400
m,, (GeV 'y [MeV] February 2010
New TeV
combination coming
sSOoon
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2 Anomalous Triple Gauge Couplings

q y4 q J yA
PRt
O Two leptons and a high Et photon 4
q , Y q Y

O  FSRISR only ' Viala1)
¢ New physics can contribute o . —y P
o Hozy CP: h4, h2 Vs, (P) = ie TV (01, go, )
O CP: hs, hg Parameterization from Gounaris et al
HO Add MET channel ’ PRD 62 073012
Vap(g2)
¢ Z-vv+photon
Experiment LEP II DO CDF (+MET) DO(+MET)
MET+photon final state Luminosity (fb™!) 0.7 1.1 1.5 3.6
& MET = Missing Momentum in the 0% -0.20, 0.07 | -0.083,0.082 | -0.05,0.05 | -0.033, 0.033
Transverse Plane h? -0.05, 0.12 | -0.005, 0.005 | -0.0034, 0.0034 | -0.0017, 0.0017
) ) hg -0.049, 0.008 | -0.085, 0.084 -0.051,0.051 -0.033, 0.033
P TGC in high Er photons h h) 20.02, 0.034 | -0.005, 0.005 | -0.0034, 0.0034 | -0.0017, 0.0017
T EEEEEEERRETTTT T —
CDF Run Il Preliminary (5.1 fb™) CDF Run Il Preliminary (4.9 fb™)
> 4F T T T T T T > - | :
G & ]
s > Data £ 25 . Data -
il Prediction 5 [ Prediction E
i 15‘}» 1Parameter Measured Limit in [
T+ i «{» ] (0.021, 0.020)
: s + 1 n (-0.0007, 0.0007)
[N ol ‘%‘ E (~0.020, 0.020)
: : = 1 W (-0.0008, 0.0007)
=== T 0 ___20 O———— % 20 ___ 0.
Photon E; (G Photon E; (GeV)
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|

L

Parameterization from Hagiwara et al
PRD 48 2182

O WZ selection

¢ 3leptons and MET Lwwv — z’gY(WJ,/W“V” — W,IVVWW)

gwwv
O 0 =3.9*"04pb (SM=3.45) | " X
+iky WIW, VR 4 W] WLV
% M2
Source eee eefl e Ll LLILLL
YA 0.39 £0.07 1.48 £0.20 0.40 = 0.07 1.26 £ 0.23
V+jets 0.63+0.17 0.56 =0.24 0.03 £0.01 0.17 £ 0.05 ~ODN0-3:----u----u----u----|----|----|----|----:
7 0.28+0.08 <0.001 0.66+0.34 < 0.001 < o DJ, 4.1 fb
tt 0.03+0.01 0.054+0.01 0.04 £0.01 0.03£0.01 o ]
Total bkg. 1.33+0.21 2.11 +0.31 1.134+0.35 1.46 £0.24 0'1;— —; _
WZ signal 59408 69+08 4.7+06 5.8%+0.8 oF E 5
Observed 9 11 9 5 - ] &
0.1 —
> 25_ T T T | T T T | T T T | T T T | T T T | T T T T T T | T ] E E g
(] L _ ~ __ ] ol
3 - . 02f 1 =
) - ] 0 E L . ~N
Q20 ___ M Wz + Background _ D2 005 01 005 0 005 01 015 02 8
£ [ ---- A=-0.1,Ak = 0.2 e A Moo
> T — — : 7] N L I B B L B B (=]
155 ) =-0.1, Ak =-0.2 | - 3 E
=Pr l ] 50 @ D, 41"
B — - 1 o
- : - 0.5 .
10 4 .............. ' ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ; ] : ] 3_
I N S A i _ B ] >
R B l TN SR SR ~ = 4 .=
- : ; 05 4 @
0 20 40 %0 80 00 120 140 02 015 0 005 000500 05 02
Zp_(GeV) A,
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O Long history at the Tevatron since its discovery 9 o

O Heaviest particle in the SM ot
¢ dominant contribution in quantum loops

¢ might hold some key to the origin of mass question

¢ might couple to new physics more strongly
Antiproton

O Attack top from all possible angles g ———p——— . ey

¢ mass, cross section
¢ single top production

¢ properties: lifetime, spin, helicity, asymmetries
jet
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Mass of the Top Quark (*Preliminary) |

m=173.3%t1.1GeV/c?2
0.6% precision |

—

° — 1
CDF-I di-I <
| R CDF Top Mass Uncertainty { —LEP2 and Tevatron (prel.)
DO-1 di| ' (projection from 680 pb™) 80.5 - LEP1 and SLD
COF-I di o : 116" 2fb" 5fb" 10fb" 68% CL
gl } S
_ i ()
& 28041 |}z
f S =~ A 4
o N 14 =
< . B
180.1= 3. = 11 1y | E
. —®- o DI CDF Results
CDF-II 14 173.0+ 0. E RunllalJgoal(TDR19%® | 1 g
. _ — - Alstat) scales as 1AL, Alsyst) fixed 80.3
DO-11 1+ 173.7 = 0. e Aftota scales as WL
CDF-I all- y i e
lall] 186.0 £10 N T R : |
CDF-Il all-j . o 1
. 174.8 = 1. Integrated Luminosity (pb) mt [GeV]
CDF-Il trk 175.3+ 6.2+ 3.0
Tevatron July'10 [ |
evairon July 1733+06+09 O  Approaching <1GeV uncertainty 7
| | | | Xz’d"fr 6.1/10.0 (i81%) O  Way better than simple VL
150 160 170 180 190 200 O Entering precision era t
my,, (GeV/c?)
L ——
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O =
®
1400
>
Q
51200
Q
0
E1000
<

800

600

400

200

0
—F’Ao\.uo

| crosssec

O All channels:

¢ leptontjets
¢ dileptons
¢ all hadronic

O With and without b-tagging

= 7.937 97 (stat + syst + lumi) pb

= D@ Preliminary, 4.3 fb'
B i
B other
T W+jets
I Multijet

=2

vadllliln n\Nus>u = UIJUG.LCQ

LV IV 11Ul

0 .
- D li [ ] Z bckg: 42.1
b q:) 80 4?Fbre Iminary [ Dibosons: 11.9
p > i I [] Fake bckg: 14.0f
_d_’ i I 1 B i 265.0
S 60_ e Data: 331
5 I
0 B
g i
20—
0300 200 300 400 500
HT (GeV)
- )
o7 =84+0.5 (stat) To'a (syst) To g (lumi

D@ Preliminary, 5.3 fb™

Y
YR
A

.
..
.
.
LT
.
..
-
..

.
.
-
.
e
~~~~
.....
a
e
'-
s

=& 5(pp— ti+X — II+X)
— Exp. mass dependence

— NLO+NLL Cacciari et al. o
—— NNLO approx Moch and Uwer =3\
- —— NNLO approx Kidonakis et al.

.
»
.
*4

| I 111 1 I | I I | I I | I L
2 150 160 170 180 190

Top Mass (GeV)
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o
% 200
2180
< 160
< 140
1
2120
£100
80
60
40
20

— T ————
— — 1

O Testof CPT !
O 5.6fb1 ~ 2300 reconstructed top events (lepton+jets)

¢ Perfect example of utilizing existing machinery with large datasets

¢ Introduce AMreco = Miop - Mantitop in the fit

60
40
20

O A Miop =-3.3%1.7 GeV/c? |
I ———————————————
A m,., tagged A m,., tagged
- CDF Run Il Preliminary (5.6 fb™) “fs 200 - CDF Run Il Preliminary (5.6 fb™)
- ~ -
= —e— Data % - —e— Data
= G 180t
= . sig: A My, = 0.0 GeV/cf S 160 . sig: A M, = 4.0 GeV/g?
— =140 +
— B ke 8 1205 B
2 80

-950 -100 -50 0 50 100 150 -?50 -100 -50 0 50 100 150

A Myee, (GeV/e?) A Mygeo (GeV/c?)
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O SM=1.5GeV — Tiop = 5%1 0-253[

2-tag Lepton+Jets

%)
w I =
-g 0.1 (? 1 CDF Run Il Preliminary 4.3 fb” + Hog(L)=0.5
S | < -log(L)=2.0
Q9 s
&0.08 —_— Fmp =1.5GeV r + Jog(L)=4.5
0.5 — BOBOEIROOTOANNY, R
— I =100 GeV pRece
0.06 top
._,W‘H"H'b.‘.
G N Ll *H%l '
— T, =200 GeV - # .
0.04 o o0 o
I~ s S TTRRpT
0.02 [
0.5—
0 ‘zw‘ ‘ ‘ ‘250 m 950 C l 1 L 1 1 1 1 1 l 1 1 1 l l
M*° (GeV/c") 0 2 & 6 8 10

[iput(GeV)

top

O Same fitting machinery

O Introduce lNop as extra parameter in the fit
O  Study the Mrec® vs lNiop

I,,<7.5GeV@ 95% C.L. = 1,>87x10%s@ 95% C.L.
0.4 GeV <T, <4.4GeV @ 68% C.L.
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Reconstructed Top Rapidity (Lab)

(/)] :I T T 1T T T T T T T Data
"GC: ~ CDF I|I Prelimilnary | - I?atla | f‘fb =0.073£0.028
S 400 L=53fb" -g; Bkg A9 _ 0,019 +0.0025
L - ? A% = -0.0085 + 0.0021
350 - + AR = .0.054 + 0.0082
300 l e
250 | -
2002— —+ —
1501 E
O Assume CP - measure the asymmetry in 100;_ 4 : E
-Q X Yhad 50 E
0 :
2 15 -1 05 0 05 1 15 2
A N(—Q * Ynaa > 0) — N(—Q - Ypaa < 0) Y =Y =Y,
fo —
N(—=Q  Ynaa > 0) + N(—=Q - Ynaa < 0) Aib: Agg = 0.150 £0.050,,, + 0.024,
Atpar Arg = 0.158 +0.072,, +0.017,

/Study rapidity dependence using A, .,
Ay<1.0: A =0.026 £0.104,,_, + 0.055

sta syst

unfolded to parton level
Ay>1.0 : A = 0.611+0.210,,,, + 0.141

syst

MCFM : 0.039 £ 0.006 (<1), 0.123 £ 0.018 (>1)
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O A classic interplay between the
two experiments

O typical ttbar selection
¢ lepton+tMET+jets (b tagged)

¢ signal and background separated
based on ME calculation

O Z — ttbar i

R

CDF II Prellmlnary 4.8/fb

T of TR [ J95%CLinterval ] 3
2 o \ [ 68% CL interval - S
fI. Tep \ — — leptophobic Z' ; 2
& 1:: \ -------- expected limit £
57 \ observed limit i 3
; 5
] ®©
E 0
] (o]
; 5

400 600 800 1000 1200 1400 160¢
m,; [GeV/c?]

E:' 80 () DO, L=3.6 fb" = Data
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Fourth gen fermions

t’— Wg (my-mp<mw)

O O O O

or simply look at lvj mass

reconstruct t’ based on kinematic fit

CDF Run Il Preliminary,§ = 5.7 fo'

Signal regio

I W-jets

B Non-W
Diboson
[ Z+jets
Bt

B Single_top
--— Data

" 500
M, [GeV/c’]

)

0 Run Il preliminary 4.3 fb™

- data

cross section [pb]
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expected 95% CL limits +10

expected 95% CL limits +2¢

200

250 300

350

| .
450 500
t’ mass [GeV]

|
400

PASCOS 2010

Vadim Rusu - Updates from Tevatron




~ NewP

| - S

([
hysics —
| | | 7 Q\ SUEXSTTo
‘ e, S TERRE TURAL
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T SUPERSYMMETRY/

O Active program for BSM physics
¢ SUSY

Extra dimensions
Hidden Valley

New Fermions
Heavy Bosons

Signhature based searches

*® ¢ ¢ ¢ o o

4

SR80 LA A A
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O Hidden particles — light and boosted q
O Collimated lepton pairs— lepton jets
O Large MET from X - LSP in hidden
sector /
g
O Background = multijet production |
T ——
—rrrrprrerprrrrprrrr et prrrrp et rrpr e e e et e S 3ttt o ' ottt
E’ i D& Preliminary 5.8 6™ & ' D& Preliminary 5.8 fo " =
- 0% —e— ee data = = B (; 7]
; = " om signal = g - A . .
= n - | | background : g N v o : ]
:>j 1 é— + normalization error _f -§ 102 2 ] ; (;) i 2 E
n —— 1 ¢ - vo0 ]
10_1 = 4 = 8 : © ‘ u di-electron channel :
E E 2 . & clectron € c ]
- _—_ 4 ] (&) o A electron-muon channel
10—2 = - = 10 E_ , v di-muon channel _E
; > B @) combined limit i
R R AN EEE SIS NS PRI B PR R PR S S S N T T T N T TS S S S S
0 10 20 30 40 50 60 70 80 90 100 0.5 1.5 2 25
Missing E_(GeV) dark photon mass (GeV)
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O MET and b quarks b
q & Jet
O SUSY and leptoquarks \ be' D
. . 6666\:’ Missing
¢ sbottom pair production N B e
g =" !
L4 LQ3_' vr+b q _ di- : Jet
O Selection:
¢ two b-tagged jets and MET
¢ Optimize for each signal h = r : r
TSRS — e [ D0,L=52f" (a)
> 103 = ' I ! I . % ~——— LQ NLO cross section, BEBF(LQ;)bv):l
S - DO, L=5.2 b ~- Data (a) ¢ — — LQ NLO cross section, B=1 - 0.5xF,,
o : — 57, (130,85) GeV 1k —— Observed limits
3] [ e -LQ; 240 GeV : :
;’- - - tagged | 7?“8 ¢ f - Expected limits
5 - Wijets - ‘
u>J i W Top
.~ Diboson -1 |
10 3 T Multijet 10 E Ty
1 3 ..- ' | 1 | 1
- L 150 200 250 300
: 1 1 L .:'. B 1 Leptoquark Mass (GeV)
0 0o @n 3°°ET : Ge\‘,‘;" Submitted to Phys Lett B; arXiv:1005.2222v2
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O diphoton + MET _
- o=1 UED (PYTHIA 6.421), AR,=20
@) GMSB SUSY or U ED ﬁ 100 DJ 6.3 b === LO cross section =
o & observed limit =
- - - = expected limit -
¢ NLSP— G+Y B [ expected limit£1c 7
. B expected limit£2¢ 7
O 4 events observed with MET>50GeV ok _
¢ 6.9%1.0 expected from background L : :
% D 6.3 b 7 1 - T T ) -
& 10° :l. : e vy sample data - o my [GeV]
w B SM + GMSB (A = 120 TeV) - [ 480 500 520 540 560 580 600 520
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"102E ~...-. SM + UED (R = 460 GeV) — 380 400 420 440 460 480 500
=W E ° - R, [GeV]
© — SMyy i
L 10 _ SPS8 GMSB SUSY (Prospino 2.1)
§ - W/Z + Y = g 102 =3 D& 6.3 fb! B== NLO cross section =
C , ~ 7 o} - observed limit =
- | misidentified electrons - - e w ERPECIEE T .
- - misidentified jets E ! — e
L - 10 —
107 R E : .
- I — " = - ]
E L — _ s 4
1025 = O e B T R T R— T =
-t rmmmmmmmmmmmmmemes 3 = m , [GeV] J
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O RPV SUSY sv— ep

O Search for e - g pair at high invariant mass

O MainbackgroundZ = 1T

¢ semileptonic T decays

DO Preliminary

N v 141
20E ' \ D@, 5.3 6" --- 5 -0.003,2,,-0.005 0.014¢ DJ, 5.3 fb’ :

= = 1\ ——x _ooosx _007 0.012— /
= 18 “ \ —— Observed Limit . L --- 7\,312=0.07 .
— L Expected L!m!t C . =0.02 / /
3. 16¢ v\ [ Expected Limit +1 s.d. - 0.01 312 . /
Eq:’, 14F L Expected Limit £25.d. |~ - — A,,,=0.01 y,
m 125 _j 0.008— — A4;,=0.005 /o
X 10 ') n
o o 0.006
-4 8 0o i
O of S 0.004F-
N -
o :E_ , 0.002f-

;r| .'.'."\" """ T T S e, e et :|||||||||

QOO 150 200 250 300 350 400 450 50C QOO 150 200 250 300 350 400 450 500
M, [GeV] M, [GeV]
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O High Mass in two photons

> 10*
. ) Data
O Use DIPHOX generator to infer a S b [ Instrumental background
background shape N Total background
, L1102 LN e Signal: M =300,450,600 GeV, k/M,=0.02
¢ Other instrumental from the data S ‘
>
. .y . 10
O Fit to myy distribution - .
. . — 1 DQ, 5.4 fb
¢ normalize to low mass region 2
. E 1At
O Largest excess around 450 in myy 310
¢ 230 (DO) 10° (b)
T — 10—3 1 I | L1
200 400 600 800 1000
— 01 _ L, (GeV)
= [ ] excluded at 95% CL 3
=0.098 /™ axpected limit 3 s _Search for X—=yy CDF Run I Prellmmary
0.08 pected limi E 10 . 1
' [0 Do PRL 100, 091802 (2008) ] —+— CDF, 5.4 fb
0.07 _g —— Total background E
0.06 = T R " Jets faking photons ?
0.05 _E 8
0-04 _; % tit [ ] u [ ] [ ] [ ] —;
0.03 ] £ T ]
. E = ™ ]
DO, 5.4 fb™ 3 0 107 E T~
0.02 ) : ~—
0.01 = 02 L ?
ol b b b b b b F ]
0 300 400 500 600 700 800 900 1000 1100 10° L . R . .
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m(yy) (GeV/c?)
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CDF Run II Preliminary 4.6 fb™'

O High mass dielectron or dimuon resonances é 100 T ' ' ' ' " 3 . Daa
. O . *
¢  Each experiment has now more than 1M Zs datasets LE 10* = Czn
11t
O mzsw>1.071TeV (CDF) . 3 E
= MWW
O mzsw>1.023 TeV (DO) L 102 _ B Fakes
- .Cosmics
10 =
-1 220 D E
DQ, 5.4 fb 200 — D?etﬁ-Yan 7
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(51 pe 180 [ Other SM Bkgd 3
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Branching Ratio

=
-
> > -2
10 |2 — qq — ZH - L
O O .
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-g q — ttH s
O
> eV4LHC Higgs working group
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All fron

O More information than simple mass or angular distributions
¢ Sophisticated analysis techniques: ANN, BDT, etc.

O Large number of final states being investigated: CDF Run Il Preliminary, L=2.0-4.8 fb”
¢ WH - Ivbb (I=e, H,T ) % - | L V\‘IH+ZH—>jjbb‘ 201" ObL R WH+ZH—>‘beET 3.6 f‘bq Obs |
> 3 LEP - WH4ZH-~jibb 2.0 b Exp  ----- WH4ZH-bbMET 3.6 fb™! Exp

o WH= WWW E 10 ?EXC| —_— :—>1:'r g.g :2:1 gbs ——  WH-hbba3 b’ Obs E

o - m===- —TT 2. xp  m===—— WH—Ivbb 4.3 fb"" Exp ]

-] i ———  ZH-lIbb 4.1 b Obs ———  H-WWlowMIl4.8fb" Obs

* ZH — |l bb (l =e, M4, T,V ) - I TR ZH-lbb41fb ' Exp ~  ==--- H—>WW lowMIl 48 b Exp |

§) i 4 ——  H-WWsSS4s8 fb:: Obs |

¢ H-oWW P o — HoWWosaatone

g 10 H—-WW 0S 4.8 fb™ Exp =

L 4 H - Y Y Combined Obs .- -7

Combined Exp _ .- - i

¢ H-oTT e 1
0
2
=
L

3L i el e D DAEg s s .

10 EE i == :\ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ L ‘ Ll No\v?mb\er\l 6\’ 0\09\ | \E
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rches

Tevatron Run Il Preliminary, L=2.0-5.4 fb™

A R N IV R B O I U
= |/ LEP Exclusion . Tevatron
2 &— 1 Exclusion
= i Expected i Y | |
=40 b Observed e D] SR A .
-l ) sloExpected T
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O ol S R —
O\o ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

O R0 sl
m o
1 u vV"""" 1
O SM=T )
o T T
i i 00, November,2009
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O Full

10

Iim

PASCOS 2010

range TeV wide combination in the works

IICDF,+D0RunIII—I|Observed'!lllllllli

Expecteduezg --------------------- =

130 140 150 160 170 180 190 200
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O Fourth generation quarks and leptons

O o (ggH) enhanced by ~3

¢ Each additional quark contributes ~top in the loop

g

g4 T I
B ! ! ! ! . . maEEE XpeECie o C.L. L1mi ]
£ | CDF+DO Run II Preliminary =~ Peoet 2 M
—~ IR A U S I A S A U S m— - vrvad OG- (T T it
= |L=as-safp! Ay T Ohemedmrebimb
= 3 F - R - I +1sid. Expected Limit |
. o AR A S SR S S
é - : SIS [ 1 +2sid.Expected Limit
5 5 5 Gl & | | | | | | | S
5 L N #5 4G (infinite-mass)
| | P s N | | | | | | ]
é(\ ) i —— 4G (low-mass) .
/|\ rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr L e e R
3 ERN\
®)
1 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
O | ‘ | | | ‘ | | | ‘ | | ‘ | | | | ‘ | | |
120 140 160 180 200 220 240 260
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Number of Events
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PASCOS 2010

O Searches with taus (DO)
¢ WH-oqq+TT

O Searches with photons (CDF)
¢ H-yy

%

W
o]
i
o,

h— vy y signal at Mh=1 20.0

Signal scaled to expected limit (19.7 x SM)
Signal scaled to observed limit (22.8 x SM)

Data
Background Model

Vadim Rusu - Updates from Tevatron

CDF Run Il Preliminary

B z+jets
[ Diboson

===+ Signal x 100

M, GeV 500

600




, = 7?—.—,_—-_,_'7
(

. ursor to the Higgs

|- R E—— —

O Low mass Higgs: WH = |v + bb
O Dibosons: W+W/Z — | v + |j

¢ larger cross section

C\IO | ' ' ' |
. >6 —]
¢ should be observed first 3 Data (3.5 fb) _
© EWK Uncertainty
—g Background )
A (—— ] Diboson Signal 7]

N
|

40 60 80 700 120 140 T6C
Dijet mass (GeV/c?)
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2xCDF Prellmlnary Prolectlon mH_115 GeV
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% With Improvements i
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O Enhanced at high tanf3 in MSSM
O Look for three jets b tagged

O Estimate based ondata-twob
tags and X and use P(x—b) |

e 5./7% p value when taking into

account trial factors

Best Fit (with signal template) CDF Run Il Preliminary 95% C.L. upper limits CDF Run Il Preliminary (2.2/fb)
NA oy
L 1800 B bbB f-; 140 ---- expected limit
2 1600 B bBb = Bl 1oband
S B bbX @ 120
O 100 e I 20 band
ﬁ B bCb | 10 —— observed limit
‘\u-; 1200 B bQb E
€ 1000 B m,=150 & 8o
g ® CDF 2.2/fb X
o 800 o 60
600 % .E
= T— 40
400 2 !
200 ° | & 20
0 b 0 1 1 1 1 1 1 1 1 1 1 1 1 1
50 100 150 200 250 300 350 100 120 140 160 180 200
dijet mass m., (GeV/c?) m,, (GeV/c?)
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O This is the prime time for the Tevatron

¢ Runll game was the luminosity
O 2011 running means >10fb-! per exp.

O Higgs will be very tough but not impossible
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. . . . > - I 1 Ll 1 Ll l L] LJ L] L) I 1 Ll L] L I L] 1 1 1 I L L L] | I L] 1 1 |-
O S!mllar to SUSY chargino/neutralino but 8 sE D@, 4.1 et -
high pT — decays to SM gauge boson o E -
pair A : "/ /| WZ Monte Carlo 2
e 4 7 - o
= B Z+X (X=y, jet, Z =
O large MET and three leptons S B /] (8=1,0¢.5) s
o . . m 3 11 e W’ 400 GeV SSM signal
¢ opposite sign same flavor pair consistent - : o
with Z B —— W’ 500 GeV SSM signal -
. . . o] =
O Data consistent with SM expectation - -
1o ' -
() 3 l_l; P ...E"}- == 7|
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- Muon Char

| — e ——

O pp— W+X— uv + X
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Hype
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