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Tevatron: Proton-antiproton Collider

FERMILAB'S ACCELERATOR CHAIN
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e Chain of six accelerators to get to 1 TeV per beam energy

e Single magnet ring — protons and antiprotons circulate in the opposite directions
e Elaborate source of antiprotons — main driver of the Tevatron luminosity
e Beam particles wavelength of —~10-16 cm
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Peak Luminosity vs Time

Peak Luminosity
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A Peak Lumingsity & Peak Lum J0x Average

Improvements to antiproton production and cooling increased Tevatron peak luminosity

Very high reliability: ~80%6 of ~24 hours stores were ended by planned termination
Average number of interactions per crossing is —~12 peak and —6 average in 2011
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Tevatron Data Set
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Total data set is —5 times above original Tevatron Run Il goal
Detectors and accelerator components operated well till last store on September 30, 2011
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Tevatron Physics Program

Precision tests of the Standard Model

— Weak bosons, top quark, QCD, B-physics...
Search for particles and forces beyond those known
— Higgs, supersymmetry, extra dimensions...

ELEMENTARY

Fundamental Questions

PART IC I,.:E S v Quark sub-structure?

v Origin of mass? Higgs?

v’ Matter-antimatter asymmetry?

v What is cosmic dark matter?

SUSY?

v What is space-time structure?

Extra dimensions?...
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w The CDF and DZero Collaborations
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Tevatron collaborations are —1000 scientists from 26 countries
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Tevatron Results

D@ History of Journal Submissions

—= Runl: 132 total

CDF Papers Submitted

s Runll: 287 total
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Number of publications
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Last updated 09/07/2012

Over 1000 publications in referenced journals from CDF and D@

From discoveries of top quark, new mesons and baryons to extremely
precise measurements and searches for new phenomena

~100 new results over last year — visit CDF and DZero Web pages
— Only few highlights in this talk

Dmitri Denisov, US LUO
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CDF and D@ Detectors
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Silicon Detector

Central Drift Chamber
Calorimetry

Extended muon coverage
Fast electronics

[New Solenoid, Tracking System
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Silicon Detector

2 T solenoid and central fiber tracker
Large coverage muon system
Fast electronics

Driven by physics goals detectors are rather “similar”:

silicon, central magnetic field, hermetic calorimetry and muon systems
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Tevatron Cross Sections
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Bs mixing (2006)
ZZ production (2008)
Single top (2009)
WW/WZ in lepton + Jet (2009)
Higgs (2012 Summer)



QCD physics

The most copious physics process at hadron colliders

PQCD matrix elements

\

jet

Parton distribution
functions (PDFs)

Hadronization,
showering

of the hadrons

antiproton

Strong coupling constant o

PDFs, higher order corrections, a, measurements, production of vector bosons
and jets, direct photons, double parton interactions and many others

Understand how QCD works and to be able to predict backgrounds for
processes with much lower cross sections
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Presentation Notes
Parton Distribution Function
   DGLAP evolution correct?
Alpha running as expected?
Higher order cross section calculation



Various QCD Measurements

Inclusive Jets

W + jets
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Many important results including models testing
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R3/2 = 0336t / O2jet

e Observable: average number of neighboring

jets in AR (Ay - A space) region less than =«

Rar = Nies(AR) /7 Njeis(@ll)
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Presenter
Presentation Notes
Study dependence of S on momentum transfer Q, S(Q)
αs(pT) results up to 400 GeV
αs(pT) decreases with pT as predicted by the RGE

There is no big surprise in QCD.
Experimentalist wants higher order calculation.


Top Quark Studies

Heaviest known elementary particle:
~173 GeV

—~>Measure properties of the least known
quark
* mass, charge, decay modes, etc.
» data sets of 1000’s of top quarks exist

- Short life time: probe bare quark

85 %

15 %

~|

Discovery in 1995

6 T
‘i? events

D&

Fitted Mass (GeV/c?)
5 T T T T
19 events CDF

030 : 120 1éo 2&) ””2I.Ia;'(l] 280
Reconstructed Mass  (GeV/c?)

1995, CDF and D@

experiments, Fermilab

Today
~10,000 events

MIFEL‘O

COF Run  Prefininary (4518)

2

= Difa

D gt = 72566V

. bigd

[+4 jets
21 b-tag

Entries/(10.0 GeV/cY)
2 8

f00-

Mm% W
Mass ({ie".‘fcl)
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Example: Discovery of the Top Quark

CALHTHS B-3 UIEW J1-B3FF-195G (9:34 |E1Lu 58198 Event 111|]|]—Jﬂ-]—15|53 0Z:41

Hex ET= I0.% &=V
CEPFH PT =0M= Z15.5 &=V

m muon NIX in Z= -1.8 |om) / Bosi<e<ia
| LO=E LS
Jet l(b),!‘ . | 0
Vi . / / /I '~| y Nis=Ecia
+ neutrino
W | _M20-gc7s
I f25<E
B 7 ]
antiproton beam protan beam P o 'J: 7 ]
4 J [
\ ¥ i :
I
9
\
9

neutrino Ve 9 ; 3 g — LI
electron Jet 2 (b)
| B —~

Due to relatively low backgrounds (high top quark mass, pair production)
“a few” candidates only required for the discovery
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Main Top Quark Properties Measured at the Tevatron

e Top quark mass: m, = 173.2+0.9 GeV (0.5%0 accuracy)
e Are top and antitop masses the same? Test of CPT

Am=0.8*x 1.9 GeV (equal to 1%0)
e Top quark lifetime

[(—1.99(+0.69/-0.55) GeV agrees with SM
e Topcharge |q]=2/3e to 95% C.L.
e W helicity in top decay expect 70% longitudinal, 30%0 left-handed

SM looks good
e Asymmetry of top quark in p vs pbar direction expected to be a few %

Anomalous asymmetry of ~15%b - requires theory improvements?
e Correlations of spins of top and anti-top are consistent with SM
e No flavor changing neutral currents

<2x10“ (t— gu); <4x1073 (t — gc)
e No evidence for SUSY H* in top decays
e Anomalous top vector/tensor couplings?
Combination of W helicity & single top is in good agreement with SM V-A

e 4t generation t'? None below —450 GeV
e ttresonances? None below —800 GeV
e IsW in t decay color singlet? Singlet preferred
» Electroweak single top quark production observed: |V,,] = 0.77 @ 95% C.L.

Very well know guark by now!
Dmitri Denisov, US LUO y 9 y 15




Top Quark Mass Measurement

e Top quark mass is measured using decay products in many different channels
e Lepton+jets channel with two jets coming from W boson is the most precise

Lepton+jets Runll CDF HeH 173.00 £ 065 * 1.06 GeV
Lepton+jets Runll D@ HeH 17494 £ 0.83 £ 1.24 GeV
Lepton+jets Runl CDF H+ o o | 176.1 £ 51 %53 GeV
Lepton+jets Runl| D@ —H—e— 1801 %= 36 % 3.9 GeV
Alljets Run Il CDF H-oH 17247 = 143 £ 1.40 GeV
Alljets Run!| CDF Lo o H—= 1860 100 %57 GeV
Dileptons Run |l CDF = - 17028 £ 1.95 £ 3.13 GeV
Dileptons  Runll D@ hjo—H 17400 + 236 + 1.44 GeV
Dileptons  Runl CDF +H o = 167.4 %103 * 49 GeV
Dileptons Runl D@ H o H 1684 £123 % 36 GeV
Ertjets Run |l CDF —o-H 17232 £ 1.80 £ 1.82 GeV
Decay length Run 1l CDF H & | 166.90 + 9.00 £ 2.82 GeV
Tevatron Combination 2012 hiell 173.18 £ 0.56 £ 0.75 GeV
A I dof=8.3/11
160 170 180 190
Mass of the Top Quark [GeV]

D@ and CDF combined top mass result
m,= 173.21£0.9 GeV
0.5%06 accuracy

Best (of any) quark mass measurement!
Dmitri Denisov, US LUO 16




Anomaly in Top Quark Studies

Tevatron
= N(Ay>0)—N(Ay<0)
5= N (A y>0)+N(Ay<0) /’,}

e In SM, there is no asymmetry in LO, but
NLO predicts asymmetry »

— Positive asymmetry from box '
diagrams

— Negative asymmetry from ISR and
FSR

e Forward backward asymmetry
— Enhanced in some BSM models

BACKWARD FORWARD

Tevatron LHC
;N Ay=0-N(ay<o) | | _N(Aly[>0)=N(Alyl<0)
TEBTN(Ay>0)+N(Ay<0) | |7 N(Aly[>0)+N(Aly]<0)
Tevatrond top =L EE P t
anti-top Y73 m‘E —P. | e ac:::i—top
Y=Y, - Y; lyl=1yl - Iy
- -
n n
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w Top Forward-Backward Asymmetry

CDF Run Il Preliminary L = 8.7 fb™
C CDF |ept0n+JetS (87 fb_l) g [ —e— [+Jets Data
— B Agg =0.162 + 0.047
AFB - (162 i 47) % -8’2 zj_:LOJS‘.gsD;EW;:':b
SM prediction : 6.6 % Trsf |
~2 o deviation from NLO £ |
Slope of Acg(M;) 3 —t=
(15.6 £ 5.0) <104 -+ %
e T T T T T
0-2 -1.5 -1 -0.5 0 0.5 1 1.5 2
- DO Result (5.4 fbd) —
|I+Jets : Az =15.2+4.0% Loof 7T soyr0m
3 (Correlated Uncertainties)
Dileptons : Az =5.8+5.1+1.3% I e =2
(stat.) (syst.) a3
Combined result : 11.8 £ 3.2 % by
SM prediction : 4.7 % T S ton Leval My (Gavich
—2 o deviation from NLO - | [ | -
150 D@ L=5.4fb™ —— Data 3
- Options [ M i
e Statistics? Not accurate enough QCD % 100 + I Background ]
predictions? New Physics? o ! ]
e Results from LHC are compatible with SM =
e Not exactly the same quantity
e SM predictions are below 1% at LHC
e Current LHC accuracy —1-2%0
Dmitri Denisov, US LUO 18
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W boson mass is measured using decay products: electron and neutrino
DZero: calibration of energy scale is performed using Z boson mass

Dmitri Denisov, US LUO
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World Average W boson Mass

COF Il preliminary [ Lt~ 221"
-0.001 v
il
4
1
= T _?_ T3000 00 ‘
0.0015— Jf
—o— Jhp-uu data (stat. only)
—— Y-y data (stat. only)
—— combined A p/p (stat. ® syst.) for W-uv events
| L
W0 02 04 05
<thp’> (GeV)

CDF: tracker based lepton
momentum measurement

M,, = 80,387 19 MeV
0.03%06 accuracy

Mass of the W Boson
Measurement : M, [MeV]
CDF-0/l ® 80432+ 79
D —e 80478 + 83
DI 1o —— 80402 + 43
CDF-Il eot) - 80387 + 19
D@1l 43t) '—.-'- 80369 + 26
Tevatron Run-0/l/l| '-Q- 80387+ 16
LEP-2 + 80376 + 33
World Average -.- 80385+ 15
. o _
80200 80400 80600
Mw [MEV] March 2012

Dmitri Denisov, US LUO

W mass world average is now
80,385 15 MeV (0.02%0)
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b-quark Studies

proton - (anti)proton cross sections

High b quark cross section: ~10-3 oy, 10" gree—— INEE N 3 10
~10% b’s per second produced! 10 O — 110
10’ : | -

Tev:;tron LHC?

10

Large data samples of particles with =

b-quarks provide 0

10
e B mesons lifetime studies 10°

CE U, (|
10 cm s

10

c (nb)

- Mass spectroscopy (B,, etc.) i

events/sec for L

- Studies of B, oscillations ]

)

e CP violation studies 10”
10*
e Search for new b hadrons o7 [ Ouas(M, = 150 GeV) 3 gt
e Search for rear decays 10" E oy55(My, = 500 GeV) e
10"1""" e R 10"1
0.1 1 10

Vs (TeV)

21

Dmitri Denisov, US LUO



Discoveries of b-Baryons

All b quark containing species are P  (a) DO, 1.3 fb"!
produced: B%, BY B, B, A, ...and ol
many new heavy baryons! : _ Data
----- Fit

[=1]
L |

Events/(0.05 GeV)

T b T T

First baryon with
quarks from
all three generations

Ly

observed!

5.5
M=) [Gev]

J=3/2 b Baryons !}

2b

1b

New states
discovered

at Tevatron! A

0b
All observed

e Until Tevatron, grc;und state A, was
the only directly observed b baryon Ag = |bud) LEP, D@, CDF

Dmitri Denisov, US LUO
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Confirmation of C

Ni-b(3P) State

u'uy Candidates / (25 MeV) E

220__! AL iU | 1 1 | T 1 | I I IO "'045_‘
00E- ATLAS & DalaY(1S)y — FitloY(iS)y S | D@, 131b ) Ealtla i

E i e m40:_ — rull 1
]8[}:—)'.':" =44 [DI | s DalaY(28)y — Fitlo Y(23)y E i n ...... Bkg on|y
15[}5' Il | e Background o Y(1S)y Wasl- ] e Xb(1 P)

- | - Background fo Y(2S)y E i xb(2P)
140:— | | g0 |t Yl - New state
120E ‘ | ;1 Converted Photons ":325—
100 | i f * :

: ." { 201 i
! :_ f |, H *;’l I'. ;' \ - .' i
2Nk g ) \ 15 il
B T e k) - i
40 4 . h - 101~ P
o JAVA I | |

SN L ﬂ,,p\ﬁ a" ’ 5 P

UM. gl iogeen=ag iy thlLJ!..L A i - i L

96 98 100 102 104 'IEI.G 10.8 09 AR T T
5 10 10.5 11 11.5
M) -mig “ A m [GPV] Muwr Muu + My 45) [Gerc2]

Late 2011 ATLAS reports observation of Chi-b(3P) state

Within —2 months DZero confirms observation with over 5 ¢ significance

Dmitri Denisov, US LUO
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D@ di-muon Charge Asymmetry

X~._ —0 0 75 X H el /""-
~~. B 4+ BY b ___--- -+ <
p— 2 %}——’*/\*u‘ ~_ 0/ ~ ®/
Direct semileptonic Neutral B meson oscillation \/ \/
decay and then semileptonic decay
e Di-muon charge asymmetry Swapping Magnet Polarity
——
++ ——
++ ——
N, + N,
for events coming from decays of mesons
containing b quarks undergoing mixing sM
e Standard Model predicts this asymmetry to 0 - I
be very small
b _ (_ +0.5 —4
Ay = ( 2'3—0-6)X10 « Standard Model
e Any substantial deviation of this asymmetry -0.02 | [_| B Factory W.A.
from zero will be indication of new source T
of CP violation | D B;_)MDSX
e Measured value is 3.90 from prediction I B DG A
gl D@ A} 95% C.L.
Ab — _ 0 |
AL = (-0.787 £0.172 (stat) £ 0.093 (syst)) % o9t
-0.04 -0.02 0 0(.102
a
Dmitri Denisov, US LUO 24



Decay channel for B.':
BL—pvD X
D, — on
¢ — KK~

o’ = [~1.08 + 0.72 (stat) £ 0.17 (syst)] %

-0.02

Decay channels for BY:
1) Bo—p*vD X

D— Kt

-0.04

0% = [0.68+0.45 (stat.) £0.14 (syst.)|%

Combined DZero result

— Deviation is 2.9 ¢ from the SM
Reasons

— New physics?

— Un-known systematic?

— Di-muon asymmetry is not related
to B mesons?

Dmitri Denisov, US LUO

004,
EE nog]
AYIP__)68% CL.

AS(IP_ )68% CL \
- Combination ;# = 1
¢  Standard Model L, | e
-0.04 -0.02 0 0.02
d
asl

LHCb :

B-Factories :

a’, =(-024+£0.54+0.33)%

a’ =(-0.05+0.56)%
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P x Higgs Searches — Indirect Limits

Indirect experimental limits

- Precision theory fits including W boson
mass and top quark mass 5 aeh a2 m,y, = 152 GeV
H _
t . (5]
W - w W w 5 _ Jlilll"::('I'lzl.\:I =
UL VUM FOR, VU, VOO — 0.02750+0.00033
b == 0.0274910.00010
4 4 == incl. low Q° data
NH 3
<
2 -
1 -
|LEP LHC
0 excluded - ¢ excluded
40 100 200
m,, [GeV]
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Higgs Searches Status: 1.5 Years Ago

e Higgs masses —160-175 GeV are excluded by the Tevatron
e Precision measurements point to Higgs masses below —150 GeV
e LEP results indicate Higgs mass is above —114 GeV

N\\‘ 22 = T _|l T T I_| L  E— I T T T T I T T T T :_,_:.
= = o o | March 2011 e fitter[-.)" 7
20 | o v : N - p
- 4 = Tevatron Direct Limits a
18 [ s - + Indirect Constrains —
- i S | =
16 S - g | — 4o
14 & I —
12 | —
10 | =
S o 0 e B = 30
8 & : =
6 S =
a = : y 574 Theory uncertainty - 5
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e Higgs mass was limited to 114 to 137 GeV window at 95%0 CL
e Most probable value was... 125 GeV
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Higgs Production and Decays at the Tevatron

810 - 1RE
& : L] E
- Production] =2
S 99—H 2
o &
& \5:-\ 0.1}
Wy LLl .
; @D,
S 0.1 & ]
@
"'9 10-2f
O
b
Ll
100 120 140 160 180 200
10-3 ' : '
my (GeV/c?) 100 e 1:1?' {Ge\jfi?} 0 0
Production cross sections Decays
> inthe 1 pb range for gg > H > bb for My, < 135 GeV
= in the 0.1 pb range fo_r associated > WW for M,, > 135 GeV
vector boson production

Search strategy:
M, <135 GeV associated production and bb decay W(Z)H - Iv(ll/vv) bb
Main backgrounds: top, Wbb, Zbb
M, >135 GeV gg = H production with decay to WW
Main background: electroweak WW production
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DU Higgs search: H > WW > Ivlv (M,, >130 GeV)

CDF Run Il Preliminary JL =97’
n F .
dam:USUJHS 2 lmm
>~ [M, =160 GeVic Wi
g C Wz
00— zz
g C ) oY
= W
w 250 O Jet —g;vaﬂxm
200
150
100
50
o_l
0
AR(ll)

Search strategy:

- 2 high P, leptons and missing E,
-2 WW pair comes from spin O Higgs:
leptons prefer to point in the same

direction

W+jets
Wy

wZz
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DY
CJww
— HWW x 10
-o- Data
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H—-W*W-Tevatron Combination

Tevatron Run Il Preliminary H=WW, L < 10.0 fb™

L I ] T 1 T | T [ 1 1 T L I 1 T T T | 1 1 T T I 1 T T Ll

—  Observed

95% CL Limit/SM
o

June 2012

110 120 130 140 150 160 170 180 190 200
m,, (GeV/c?)

Exclude 147 < Mn < 180 GeV at 95%0 CL
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Low Mass Higgs Channels

S0 V(—lv)+2 jets, 2 b-tags
L0 pg Runll, Preliminary + Data
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e Main discriminant is di-jet ai Viol)2 jets, 2 btd
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212 nt z*:i
- = L +
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0_3::;—_. [JVH (x50)
e Multivariate analyses help to 06f —
extract full information about 0al |,
event kinematic . T
0-1 -08 -06 -04 -0.2. 0O 02 04 06 08 1
Final Discriminant
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w CDF and D@ Higgs Search Results

CDF and D@ single-experiment combinations of all Higgs
search channels: H—-WW, H—bb, H—yy + other modes

CDF Run Il Preliminary, L < 10 fb™ s
= T T o [ D@ Preliminary, L <9.7 fo! i Obeerved
i CDF — . , : ==« Expected wio Higgs
= Expected i SM Higgs Combination ? e
£10 s E}]bs;r"d Exclusion E 10 % |:|Expected =1 5.4d.
= i Expected o B
- +20 Expecied .E B L ]Expected +2 54d.
L} -
; 3|
- L
@ O
E‘E‘ i anENg
o -l-'--. e LI
m a® 'l'..
1 G 1E *v\
S o LEPExcusin |
- D@ Exclusiona._______i
Fahruar'.'z?.FJ:HZ IIII|IIII|.IIIJ|IIJI|IJII|IIII.|IIII|II.II|I.IIIJIIIJ
100 110 120 130 140 150 160 170 180 190 gm] 100 110 120 130 140 150 160 170 180 190 200
m,, (GeV/c®) || une2012 Higgs Boson Mass (GeV/c?)
Remarkably similar shapes: no excess below ~110 GeV
broad excess around —120-140 GeV
exclusion around ~165 GeV
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Summer 2012 Tevatron Combination

Tevatron Run Il Preliminary, L <10.0 fb™!
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~3 sigma for 120-135 GeV
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LLR test: Excess Shape Comparable with Higgs?

Real Data Analysis Signal Injection Study
o -
= 2 - Tevatron Runll Preliminary [LLR, #1sd. '% 90 fevatron Runll Preliminary [ELLR, £1sd
g I | ) CIUR, 2250 @ 40 o [CILLR, #2 5.4
E SD | sM nggS L"I <10.0fb '--LLHE E mH=125 Slgnal |ﬂ]E’EI|ﬂn --'LLHl
e £ 20
< L i
2 10 o
© 0 10
0F 0F
: 10F
10 OF . ‘
- " 20 - "o’
| -} | | | il I

200-110120"130 140 150 160 170 180 190 200 100 110 120 130 140 150 160 170 180 190 200

: i 2
June 2012 Higgs Boson Mass (GeV/c?) June 2012 Higgs Boson Mass (GeV/c®)

Injection of Standard Model Higgs signal at 125 GeV provides very similar
to the observed behavior

“background like” shape above —~140 GeV

“signal like” shape in 115-140 GeV region

Dmitri Denisov, US LUO
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Probability of Background to Mimic Signal .

- 1-CL, Observed
«wuee 1-CL, Expected

L<10.0 fb™ [ Expected +1 s.d.
[ ] Expected+2 s.d.

Tevatron Runll Preliminary
10

Background p-value

June 2012 Higgs Boson Mass (GeV/c?)

3.0c local excess at 120 GeV
2.50 global excess taking into account “look elsewhere effect”
as we perform studies at many data points
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Dmitri Denisov, US LUO

Tevatron H—bb Combination

RQE

95%0 CL Upper Limits/SM

July 2012

Tevatron Run I, SM H—bb, L, <9.7 b

IIIIIIIIIIIII I
= QObserved = == Expected fur m —125 Ge\ﬂc

..... Expected w/o Higgs
+1 s.d.

+2 s.d.

100 105 110 115 120 125 130 135 140 145 150

m,, (GEWC )

Broad excess, maximum between 120 and 140 GeV
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w H—Dbb, Probability of Background to Mimic Signal .
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Cross Check on Diboson Processes

Benchmark for H2>bb searches using well known process

WZ, ZZ with W or Z decaying to leptons and Z decaying to heavy flavor jets

% L TevatronRunll, L <97 fb”
= -~ 1+2 b-Tagged Jets
' < 00~ —+ Data - Bkgd
N B Wz
= - 177
§%; 4001 Higgs Signal
= - m, =125 GeV/c?
T 200
i +
) -+ +
-200 | | | | |

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1
150 200 250 300 350 400
Dijet Mass (GeV/c?)

Apply exactly the same selections and multivariate analysis as for WH/ZH

CDF+D@ combination cross-section:

SM prediction: 4.4 +/- 0.3 pb

4.5 o significance

3.9 +/- 0.9 pb

Dmitri Denisov, US LUO
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Best Fit Cross Sections

Tevatron Run |l Preliminary
B L <10.0fb™

m,, = 125 GeV/c?

H—o W'W | H—4 Combined (68%)

-~ Single Channel

H-vyy : u

H—bb [ =

B O I I N
o 1 2 3 4 5 6 7

June 2012 Best Fit O'fUSM

Within errors data are compatible with predictions for Standard Model Higgs
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¥ Self-consistency of the Standard Model

March 2012
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of —125 GeV are in perfect agreement

Precision measurements of Standard Model parameters and Higgs mass
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Tevatron Highlights Summary

Tevatron experiments published over 1000 fundamental results

« From the discovery of the top quark to the evidence of the Higgs boson
production and decay to fermions

Many extremely precise measurements of the Standard Model parameters

100’s of searches for physics beyond Standard Model with two “clouds” remaining
e Top quark forward-backward asymmetry
* Anomalous di-muon asymmetry

10 fb-* unique proton-antiproton collisions 1.96 TeV data set is accumulated

Tevatron collaborations will publish —~100 papers in 2012

Large number of analyses in all physics groups continues including
e Top quark mass to —~0.6 GeV accuracy and W boson mass to —~10 MeV accuracy

IJ SUUILC > —__ _ \

i A s en e s oo o !
Congratulations to our LHC colleagues with Higgs discovery and good luck!
o MCLyYLICI o
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Cross Section * BR Measurement

cog . TevatonRunll, L, <97 b
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July 2012 My {GeWc )

(oww +0ozu) x B(H — bb) = 0.2310-03 (stat + syst) pb

SM Higgs @ 125 GeV: 0.12 + 0.01 pb
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Higgs to yy

Dmitri Denisov, US LUO
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Best Fit Cross Sections
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Full Combination Events Count

Tevatron Run Il Preliminary, L < 10.0 fb™

T
. ¢ Tevatron Data
m, =125 GeVic Background Fit
M Signal
40."'
*e
E - .
. .,
L 3
g
w
F .
[+
ot
|
L . L n | . |
-3 2 -1 0
June 2012 log,(s/b)

Cumulative Events

80

70 |

60 |

50 |

40 |

30 |

20 |

10 |

0

Tevatron Run Il Preliminary, L < 10.0 fb™

[ ]
[ ]
L]

|
m, =125 GeV/c? ‘

------ Signal+Fit Background
— Background Fit
* Tevatron Data

Events/0.25
no
f=1
o

Tevatron Run |l Preliminary ~+ Data-Background

-1
L<10.01 SM Higgs Signal

— 11 5.d. on Background

m,=125 GeV/c’

0

T 2 3 4 5 6 7 8 0

June 2012 Integrated Expected Signal

June 2012

2.9 2 1.5 -1 0.5

log,,(s/b)

Dmitri Denisov, US LUO




H to bb Combination Events Count
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