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Three Main Mot

® Test best available theory predictions
® Explore new kinematic regimes
® provide important inputs to PDFs

® Search for New Physics

® anomalous cross sections asE

® resonances in di

® use SM as a guide

® Measure important

. . . F 1
e N(N)LO predictions not available for many Frocesses of C !
- - s : . SRR r | + 3
interest, particularly those with large jet multiplicities and % 13 Soosen
heavy flavor components => data measurements crucial 5] .

e New Physics share signatures with irreducible backgrounds
that are currently being pinned down.

e Interplay between fragmentation models, tunes, PDFs and

Gluon distribution at Q% = 10* GeV?
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Analysis Sub

Diboson
e WW WZ, ZZ, Wy, Zy
e diphotons
® |imits on anomalous
couplings
QCD and EW -- D@ Collaboration Meeting -- September 30, 2011 4
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Higgs

® SM Higgs Search arguably the

most important work in hadronic

collider physics today

e Background modeling very
challenging

® Many dominant systematics are
from poorly constrained
background cross sections

220r-D@ Preliminary W +2jet/2 B';fg

soof. L=90 fb! ) W+jet
B Multi Jet
1 EJwbb/ct
B
160 @ s-top
[ Diboson
140 A
120 115 GoV (x10)

100

Events
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Tevatron Run Il Preliminary, L < 8.6 fb”
— — : —_—
' LEP Exclusion : . Tevatron

-y
o
1

95% CL Limit/SM
|

July 17, 2081
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m,(GeV/c?)

%~ Tevatron Exclusion

DO Single Tag (ST) ZH — £65% analysis relative uncertainties (%)

Contribution WZ/ZZ Zbb/Zeox Zij i Multijet ZH
Luminasity 6 & 3 6 0 6
EM ID/Reco eff. 2 2 2 2 0 2
Muon 1D/ Heco eff. 2 2 2 2 0 2
Jet 1D/ Reco eff. 2 2 2 2 0 2
Jet Energy Scale (shape dep.) 5 3 3 5 0 3
b-tagmng /taggability 5 5 5 o 0 3
Cross Section 6 E 10 0 b
MC maodeling 0 : 1 0 ) 0
Instrumental-ZH 0 0 0 0 < a0 ) 0

g

DO: Double Tag (DT) WH — £obd analysis relative uncertainties (%)

Contribution WZ/WWwW Whb/Wee Wi/ We tf single top Multijet WH
Luminosity 6 6 & 6 6 0 6
I'rigger eff. 2-5 2-5 2-5 2-5 2-5 0 2-5
EM ID/Reco eff. /resol. 3 3 3 3 3 0 3
Muon 1D /RHeco eff. /resol. 4.1 1.1 1.1 1.1 4.1 0 1.1
Jet 1D/ Reco eff. 2 2 2 2 2 0 2
Jet Energy Scale 3 3 3 3 3 0 3
Jet mult./frag. /modeling 3.5 3.5 3.5 35 3.9 0 3.5
b-tagmng /taggability 6 6 20 & 6 0 &
Croess Section 6 9 10 10 0 6
Heavy-Flavor K-factor )] 0 0 0 0 0
Instrumental-WH 0 0 0 0 0 26 0
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Jets and W/Z+]
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Inclusive Jets

jet 10.05' _ ‘0.1 0:2 0.4 |
SenSitive tO 2 inclusive jets: Tevatron Run |l
l tent % 0.8 ly|<0.4
g ]tjc;]n content g ]
antiproton : 8 .
tiprot jet ot the pl’OtOﬂ 5 - 9q — jets
S
- S 02 [ .
> 10"E D@ Run Il * |y|<0.4 (x32) £ T gg—ojets
O 10° o 0.4<|y|<0.8 (x16) o L : -
T 50 100 200 400
2 ¢ = 0.8<|y|<1.2 (x8) o (GeV)
> 10 0 1.2<|y|<1.6 (x4) :
:3_.-104 s 1.6<|y|<2.0 (x2) NLO theory is accurate to ~10%
2 10° s 2.0<|y|<2.4 (in the absence of new physics)
“o 102 :
- steeply falling p; spectrum:
’
1 central e 1% error in jet energy calibration
§ \s = 1.96 T1eV ¢ 5-10% (10-25%) error in
W E=0 central (forward) x-section
102 Reone = 0.7
10°EF — NLO pQCD benefit from:
104 g +non-perturbative corrections . high Iuminosity in Run Il
10°E CTEQ6.5M p_=p_=p_\ forward « increased Run Il cm energy — high p;
10° 5060 1 (l)o 500 300 400 600 « hard work on jet energy calibration
P, (GeV)
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O extraction

jet

Inclusive Jet
Cross Section Is

- 0 (p;) from inclusive jet cross section
i in hadron-induced processes

0.2 |

antiproton ]et SenSitive tO 0(5 o H1
o A ZEUS
s Q e DO

, z : +
Tpert(Qts) = Za:(tn ® f1(as) ® fa(ay) h Dg

Py +0.0041

The coupling strength, o, is scale dependent: &(HRr) ! (DO combined fit)
Senorrg;alization Group Equation predicts pr- —~ 014 e ' 4 =
ependence s )
Extract o from 22 (out of 110) inclusive jet cross ‘gn Oale — 4 * + RASAALAL
section data points at 50<pr<145 GeV 0.1 .. 1 — 5
— Exclude data points with large influence on 10 10
PDF set pr (GeV)
- NLO + 2-loop threshold corrections Very precise &s measurement:
3 +0.0041
MSTW2008NNLO PDFs . (XS(MZ) = (.1 161—00048
- Extends results from HERA to high p; :
QCD and EW -- D@ Collaboration Meeting -- September 30, 2011 8
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Trijets and R3/2

e Tests of pQCD at high jet multiplicity

e Additional opportunities to extract o at larger scales

a(3jet)/a(2jet)

& C L.=07f"|f = NLO (MSTW2008) |F midpointcone R__=07
- int cone
3'let mass > 015 _DQ ) - = scale variation '_
bN : L - 4¥Y other PDF B AR'et et > 14
1050 - © i _ “--_-po er s N jet]
o lyl<2.4 (x4)|F ® prz>40GeV (x4) ¥ - b Pt ™ Prmax ol <24
R Dg mlyl<1.6 - o p:>70 GeV (x2) 'c% 01 — — Vied
g i A lyl<0.8 : ¢ prg>100 GeV I? ) -
= - 3 Prs > 40 GeV - lyl <2.4 2005 Internal - —
0 2L - o work in progress |
‘g g ¢ mein:‘S0 GeV B
E 10 E = 0 | ! | P T |
e E (b) > n
I I - — NLOpQCD g 12F 3 3
L 40 L Vs=196TeV u ol _ < - B -
= L=07f" = plus non-perturbative corrections h 1 B i S =
1 S S Sl el Y o 5 L3 :
04 0506 08 1012 15 04 0506 08 1012 15 3 08 F | S |.|.|.:_ | o |.|'.'|.-_ | T
Mjer (TeV) Mje (TeV) 100 200 300 500 100 200 300 500 100 200 300 500

; ® Data/Theory (v> 1 vwzuus)

Range of u, ; variations
PDF uncertainty 68%CL

1E= CT10/MSTW2008

f W, = ug = (Py + Prp + Pr3) /3

Data / Theory

0.4

- lyl<24  p.,>40GeV ]
L1 I I I I I | I 1

- lyl<2.4 p;>70GeV B
C 1 I I I I I | I n

lyl <24 pry>100 GeV ]
I I I I I I | I n

04 0506 08 1012 04 0506 08 1012 04 0506 08 1.01.2

Mse; (TeV)

QCD and EW -- D@ Collaboration Meeting -- September 30, 2011

meax (GeV)
Differential cross sections

measurements:

e data are corrected to particle level
e particle level measurements are
compared to NLO theory

e NLO theory is corrected to particle
level using parton shower MC
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Z/y* =l + jets

» Z provides colorless probe of collision and hard scale = study kinematics of
hadronic recoil

» Extensive set of measurements carried out in electron and muon decay channels
which examined jet pr (1,2,3 jets), Z pt, angular correlations

* Novel techniques employed for unfolding, thorough study of systematics
e Careful studies of different theoretical effects: NLO corrections, PDFs, MC tunes

» Techniques have been carried forward to other V+jets measurements

—~ [ Do, L=1.01" — < | -
< . DORun I, L+1.04 b’ == Dala at particle level == Data - = PYTHIA SO 8 F 4 Data {, % Al —+ Data PYTHIA Tune P
3 0 — MCFM NLO - HERWIGSJIMMY  —--Scale unc s 0k i — HERWIG+JIMMY = = PYTHIA Tune QW
20 I — PYTHIA OW = F— NLO pQCD + corr. 5
} c E (C) — Scale unc 3 [ =+ SHERPA =]
10 Q E W 5 o
= Z15F 102 @
. ) - o -8 = o
4GF 10° o % C
- b . o ¢
°|a Zy(=ee)+1j01e X g 1.0 = QN 10° /&‘ (a)
© 0% 65<M, <115GeV o E o
Incl.inp® /y* 2 L *,"‘ 65 <M,,< 115 GeV
“I<* 10® Rire =051y | <25] < 10* ly"l < 1.7, pZ> 25 GeV
F PR : i A 05 Iz o o . gy Reone=0.5, p‘:t>2o GeV, Iy*1<2.8
wdEPEEEET N EEPEE R PRI BN SErA RS E A RS
= Data == Data SHERPA < B —+ Data < B .
— MCFM NLO == MCFM LO == ALPGEN+PYTHIA Scale unc & ol TNOpaCD - -L0pacD o ALP+PY Tune P
20 = — Scale unc —= Scale unc 20 = —-Scale unc i} w = ALP+HER = = ALP+PY Tune QW
o E (b) o - & — Scale & PDF unc. - - Scale & PDF unc. &
Z15f Z15F (d) 2 2 } 2 2 4
- - kel e}
@ o © ©
f o F Ll talei : - ff- : D T e
_____ [T T s | Z | .
il TR G B - ot el Tl T — S 1 A L T TSP 4_%
& T — 3 F T emem—— i T, T ‘
2 g | Ne— 0.7¢ AR 0.7}
P i ' 7 i
0 5 h‘ A A A A .. l A A A 03 .-l A A A A Al l A A A 0.5_ L4 // b 0-5_ d
20 30 40 50 100 200 300 20 a0 40 50 100 200 300 L SHERPA scale unc. '1/ (b) i SHERPA scale unc. (d)
(4 Lo 2 o Lot AN NN BT BT R, S [P PPN B R R B B i
Py (17 Jet) [GeV] Pr (17 jet) (GeV) 0 05 1 15 2 25 3 0 05 1 15 2 25 3
AY(Z, jet) (rad) A¢(Z, jet) (rad)
QCD and EW -- D@ Collaboration Meeting -- September 30, 2011 1 O

Friday, September 30, 2011



W= ev+jets

°§ 15 o0z 421" SUMCFMNLO | %% BiacknatSherpa NLO
. ~ 1.4
e Precise measurements of W+(n)jet & 13
(n=1,2,3,4) inclusive cross sections and 5
d|fferent|ally as function of n'" jet pr 02 o
g.; W(— 8’:')+1]8‘+x ) . ‘ | ) a)
e Small data uncertainties allow detailed VT etp, (o) (nits=d)
study of NLO theory g B - . :
8 4 - #D2, 4.2 b’ &% MCFM NLO %Blackhat-isAh;rpazNLO é
b . n °
—_ . - . - . = 2 +Z|CE
2 10¢ k- W(— ev)+jets, D&, 4.2 fb” a) © 1'25_ \ J _5
p— 1 N —_
) "ea. A - ». N 3
< ‘$ » Large theoretical  osf ;
7 1 e . . . 3 AN E
3 10 crost strides in V+jets 08 E Wi ev)+2joteX N b
L juesl . . 50 100 150 200 250
F 'F A058520cevly a2 o calculations in last Second ot p. (GeV) (retsa)
10" f pT>‘5 GeV, ln l<1.1, w{f>40 GeV, p>20 GeV 3 year or so. s 18 :
% 1.8 F b) 3 Qi I'i _ i
16 F- 3 14 F e
~ - - o] - -
§ 1.4 : 4 Data compared 3 E
1.2 7 — . E 3
T E % {_’i %,&v &? % -4 totwo indep. NLO s E
g | Y44 ¢ 9 . . 06 g =
08 ¢ ¢ ™ © 4 implementations 0.4 - Wi ev)s3jetsX B .
0.6 - I = 20 40 60 T80 100 120
0.4 F g - Ed to bug IXes Third jet p. (GeV) (njets=3)
o025 ' ‘ ' — - ————
2 . ] ’ c) in MCFM § 3Fepz, 421b" A3 Rocket+MCFMLO %4 BlackhatsSherpa LO E
© o02f = L 2sF =
Il 8 ( R < S e
" . o] - Bt - -
T o015 [ 't LA <4 PRD in preparatm 2E ] WA CE
- {.i‘;j T8 7 ! * ] . th h ISE s E
0.1 3 with comprehensive | b S E
- e D@, 4.2 fb" = 3 e 3
0.05 | © Rocket+MCFM LO - Rocket:MCFMNLO 3 get Of observables  °° F wi— evjsietx d)
- Blalckhat+Shelrpa LO o Blackt]at+Sherpal NLO 1 0,5 20 30 410 50 20 =5 30
0 1 2 .3 . Fourth jet p_ (GeV) (njetsz4)
Inclusive n-jet multiplicity ,, __ g Collaboration Meeting -- September 30, 2011 1 1
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/+b jets

% Interesting test of pQCD predictions and b-
quark fragmentation.

“ Important background to the SM Higgs search
in the ZH(—bb) channel.

“* Probe of b-quark parton distribution function

Events /5 GeV

% O(Z+b) / o(Z+j) benefits from cancellations of
many systematic uncertainties
= precise comparison with theory

Z+b/Z+jet = .0193 £ .0022(stat) = .0015 (syst)

-- in agreement with NLO pQCD
(which has 20-25% scale uncertainty)

Y+b differential cross section vs pr also in
agreement with NLO

new W+b and updated W+c, Z+b, Y+b, Y+c
measurements In preparation

-
(=)
o

- DO, 4.2 fb!
L (a) uw

IIIIIIIIII
60 80 100 120 140

Leading Jet P, (GeV)

E DO, 4.2 fb™
- - Data
(b) ee O Z+light
B Z+b
Z+cC

ft
Diboson

Leading Jet P, (GeV)

200

600

S | A

o DO, 4.2 fb

N 1

%)

I= m —e- Data

d’400* —— b jetS

= . c jet

1T A

Light jets

= Total
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Inclusive W an
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//Y* transverse

® //y* kinematics provides colorless g 2 I T R
probe of underlying collision process e |
g1 E | .. s

: P ) R R e e kSR
® 7 /¥* pris excellent probe of ISR e e u
® results are presented at particle level e N T
® Pythia Peru gia6 IVeS best description §) :gge;lzii:?;eu:;jj;carl)e&EDFunc. é%? _Esfsmscmeunc_ :”;ﬁtﬁigz;:?fgise
of data over entire kinematic range c e _
® pr distribution uncertainty dominated .4
by detector resolution and efficiencies S . ) R B

1 10 10;$ (GeV) 1 10 10;$ (GeV)

® alternate approach:

1.12- (a) Iyl <1 |
¢, = tan([(m — Ag)/ 2] sin 6" : 2 oy : T
where §o.9f—yfm‘a)=zs/z4 s K,y = 27728 !
cos 0* = tanh[(n{~) —n(+)) /2] S12  (guyi»2 - oozam
5 . g b i gl o cosme
® sensitive to same physics, but much | TRt { [~ esoos uneasy
reduced detector uncertainties osF i | IF PDF © scale uncertainty

107 100 EE G T
P, P,
ResBos cannot reproduce

data everywhere
QCD and EW -- D@ Collaboration Meeting -- September 30, 2011 14

Data are compared with resummed calculation:
small uncertainties allow for detailed comparison
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//Y* Forward-B

Arp = (orF —oB)/(oF +0B) where Of (0B) is 0>0 (0<0)

Interference between Z and y* diagrams leads
to an enhanced symmetry away from Z pole
-- high mass dominated by Z - y* interference

-- near the Z pole, sensitive to sin?0ejs

Extraction of effective weak mixing angle:
sin%0e = .2309 + .0008 (stat) + .0006 (syst)
- agrees well with world average

0.5

DO 5.0 fb!

— PYTHIA
--- ZGRAD2

Statistical uncertainty

Total uncertainty

300

QCD and EW -- D@ Collaboration Meeting --

500 1000
M., (GeV)

£
<o.6f
0.4
0.2}
o

-0.2F

o

-0.4 |
06— I‘.":. Ll .
10° M. (GeV)
«—— Average 0.23153 1 0.00016
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//Y* Forward-Ba

Arp = (orF —oB)/(oF +0B) where Of (0B) is 0>0 (0<0)

Arg sensitive to couplings most precise measurements of these
of the light quarks to the Z light quark couplings to the Z to date!

2-D and 4-D fits are made to u, d vector and axial
vector couplings to Z
1 u u
68% confidence level Co.ntours of gi; » g4 and g{'l/ . g;ll
compared to other experiments

:m> o > . ® sm
- (a) o | / «se COF (b)
i Silm ' — LEP
. - " H1 prel. (4-D)
0.6 PR RN X ) H1 prel. (2-D)
. . . I .' B 00 (2-D), 5.0 15"
_ \ 0.2+ ’ DO (4-D), 5.0 fb ,
0.4F St . .
L ¢ = I.
o s -0.45 .
0.2 - coF - PR
- — LEP - -
i H1 (4-D) -0.6
of __H1eD 68% C.L "
i I-w (2-:3), 5.0 fb1| | | 'I ' I 68% C.L.
P~ S Pl PP PSP SRR BT SR
'02 0 02 04 06 08 g: '0.8 '0-8 '0.6 _04 _02 _0 02 .

%
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Lepton Charge As

do(p™)/dn —do(u™)/dn

Lepton asymmetry is convolution of W
boson asymmetry and asymmetry from

A(n) = (V-A) nature of W boson decay
do(pt)/dn + do(p™)/dn
Precise measurement provides
important PDF inputs
> 05 S oo
® [ p®“>25GeV s oEs : S |
E 04L T g-o.ozE : I I
5 " E;>25GeV B o0 —~ 1 " ]
031 Data precision better
o than PDFs
CIE et Excellent agreement
- — D@A_ (L=731fb")
o} — DOA, (L=0.75fb) between electron and
- CT10 central value muon channels
01 MSTW2008 central value
- 1 | CT10 uncertainty band 1 1 |
0262 04 06 08 1 12 14 16 18 2
Pseudorapidity
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Lepton Charge A

Lepton asymmetry is convolution of W
boson asymmetry and asymmetry from

do(p™)/dn — do(p~)/dn (V-A) nature of W boson decay

do(ut)/dn + do(u=)/dn

A(m) =

Precise measurement provides
important PDF inputs

Two bins of lepton Et probe different regions
of W rapidity — finer probe of x-dependence

QCD and EW -- D@ Collaboration Meeting -- September 30, 2011
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Dibosons
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Dibosons - WY
q>..w_‘ w ) ' ) ’ ® search for radiation

amplitude zero (RAZ)
® seen as a dip in signed

~200
S [ D@ Preliminary, 4.2 f6' i di I
Pl . data - background Y-l rapidity difference
%150 — SMWyMC ® [ook for anomalous
A — AC (Ax,=-2, % =0) Wy MC .
) o couplings
o 5
: 0.15- D9, 4.2 fb”
50|~ — 0.15
N — 0.05-
-4 -3 - K 1 2 3 a -
u. - -0.05;“
: -0.15
250 R A
: 06 04 -02 0 02 04 06
£ 200" : Ak,
Q - oL e
2 150~ 80 100120140160180
@ 100 #3 « data - background Results are in agreement with SM
- :— M [ ] [}
sof- o ¥ (A, = -0.6,1, = -0.13) prediction, and we produce
R e e e some of the best AC limits
0 20 40 60 80 100 120 140 160 180 at hadron collider to date!
Er (GeV)
Submitted to PRL arXiv:1109.4432 QCD and EW -- D@ Collaboration Meeting -- September 30, 2011
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Dibosons - Zy

]

llllIllllllll!]lllllllllllllllllllllll

©
I ;1025_ - . I
Zy Q - ¢ DO Preliminary, 6.2fb" e Data 2
Zy Y 9 - —— MCFM i
g 10‘5— t ------ Scale uncert. =
4 9 ! o f : PDF uncert. |
Q -
g y d
£ - © IE 3
® /7y couplings not allowed in SM LI
® search for anomalous ZZy : :
. L .
couplings : 107 "
[ 10‘2 NN R RN AEEE FETE SRR N | | 1
VAR o 15“ l [ E
% 1—1-HL SR W— "
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oo 08 Py 6 o ooe] e e Unfolded p! [GeV/c]
oo 0N et Fully unfolded results:
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P Z 0
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1 -0.004
mh 0,006} ppy Data 1.16 + 0.06 (stat.) £ 0.07 (syst.)

.o. | PR A A P
0%15 0.1 005 0 0.05 01 015

h,

o.m A 1 A
-8.15 0.1 -005 0 005 0.1 0.5

My

[ly Combined Data

1.09 £+ 0.04 (stat.) £ 0.07 (syst.)

NLO MCFM
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Dibosons - W

Large dataset allows us to measure processes with @ as low as~ 1pb

> W :
® 100 leptonic WW events in 1.1 fb-1 & 15— Dua A
. = 16—=== Background -
o(pp — WW) = 11.5 £ 2.1(syst + stat) £ 0.7(lumi) Z & gywz + 3
@ 12f E
® 34 |eptonic WZ events in 4.1 fb-1 10 3
8- -3
olpp > WZ)=3. 9+1 pb )3 E
® 10 leptonic ZZ events in 6.4 fb-1 %w W
70 80 9 100 110 120
- . M, (GeV)
o(pp — ZZ) = 1.4575°5 pb o
. Coupling relation  95% C.L. Limit
9200::;:::::::':: o A” 1N agreement Agi =Akz =0 ~0.075 < Az < 0.093
....... <1
;e f:::::i:::::: ' '4eData - Wlth SM, Strlngent Az=A0Agf =0 —0.376 < Axz < 0.686
cooof + 4uData o . . Arkz =0 (HISZ) —0.075 < Az < 0.093
150 11 i[iiiiiiin 4 2u2eData oo AC limits set Az =0 (HISZ) —0.027 < Axz < 0.080
B B ]3'9"3'+Ba°k9f°und
w EmOED@.l.lfb‘ -4 Data - Background
. | D o " 1 = 4 B Diboson Signal
oL First evidence (4.20) 2 — #1 54, on Backgroud
coopmagmunaasaa s for WV—vjj at the  § ol N
S B R Rk
sop- 111111 AR Tevatron f
R ] g(WV) = 202445 pbf o LM
50 100 150 200 2@ 0 e
M, (GeV) g8 b
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Dibosons - WZ

Fully leptonic final state

MCFM MSTW2008 NLO 3.2:0.19
vaifo'Do  —e—  3.90 %
liv1.1f6 'CDF  —e——5.0"}%

lilv 7.9 fb 'CDF prel. —®— 39:08
livv 8.6 fb"'DO

eee —e—535+1.53
eeu — 297 +1.12
ppe —e— 5.00+1.28
ppp —e— 4.67+1.23
combination —- 4.50 + 0.56

llllllllllllLllllllJllllllll
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= -l Saoe ~4- Data - Bkgd
600E D@ 4.3 b 0 b-tags ¥ Pkgdtlod
500 mww
; L IWZ
400:—
300F-
200F-
100F-
of
- - ¢
-100 ;— P(x%) = 0.400
- s . 4 0 ! . 4 4 15 . 4.1 . 4 0 21 . . .
0 50 100 150 200 250 300
e S _ ¥ Standard Model
: - D@ 4.3 b ® Mecasurement |
S 25:_ — 68% Contour |
3 R R N B S 95% Contour |
5! 20”_ I
7 —_—
§ i
&) g
z p
=
10
Sp———
L - | 1 N PP R T
0 2 4 6

work in
progress!

Lepton + jets final state
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Prompt Diphoto

PDF uncert.

e Prompt diphotons $ [po42m’ (a)
are prOduced m g [ 80GeV<Mg:350GeV
. : - * data
directly in hard ::[:: 101 ~ RESBOS
scattering or through i - PYTHIA
quark fragmentation |' '

©
© E - scale uncert.
$10° 4
® sensitive to energy
scale, ISR, |
fragmentation, PDFs H->yy currently main §1:
. 0 1.
channel for SM Higgs T 1}
R
N discovery at low mass at LHC g %°
Theory predictions: Y & 0 10 20 30 40 50 60 70 80 90100

PYTHIA: Parton Shower p!' (GeV)

DIPHOX: fixed order NLO calculation § - o4zt v stg
RESBOS: Resummed calculation (to NNLL) g1ty e SHERPA
F : { A\ 4 — - RESBOS
= [T\ — DIPHOX
. . . . g 102 - -=== PYTHIA
In region where SM Higgs and New Physics is of most
interest, RESBOS gives excellent data description 33
10 "R
Data is not described by any theory s — .f.iég‘r.‘gg,«,égg-,“
at lowest diphoton masses 515t ‘
o 1 RFigepapmpm—"
Phys. Lett. B 690, 108 (2010), :2 0 e et
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Total Elastic Cr

® Fundamental measurement of do/dt t = 4-momentum transfer
® Gives information on nucleon structure, non-perturbative effects
® First measurement using FPD, data taken in special runs

® Compare to phenomenological models, other experiments

e;“ o 10]E
10E DO, L=31nb" > k + DO (1.960TeV)
3 F 8 ol > ET10(1.800 TeV)
Y Cexp(-bt) 2 . CDF (1800 TeV)
:5' E v b = 16.94 +0.10 + 023 GeV? = - UA4 (0.546 TeV)
g [ ‘“, —— Islam etal. E
10" | %
\
!.
102 N '
E ! v ! ¥
- - o i x Ty
0L “°°°u°0"1
1 L 1 l 1 1 1 1 1 L 1 1 1 I 1 1 1 l 1 E
Eﬂll “.r U.IB Aala 1 ‘.2 i 1 1 | 11 | | ) I | l 1
It(GeV?)
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Single Diffracti

Test of Regge approach with renormalized pomeron flux

Also uses FPD, measures in same kinematic region as elastic measurement

Nice agreement between

. Calc. method t| range Total 0.,
result and theoretical model
b . d ” h D@ Data fit 0.2 - 1.3/2.694 £ 0.044 (stat.) £ 0.338 (syst.) mb
€l ng teste , A5 WEll a5 other D@ Data fit + extrapolation|0.0 - 1.3|7.950 = 0.324 (stat.) & 1.007 (syst.) mb
eXperi ments D@ Data + UA4 Data fit 0.0 - 1.3/9.681 £ 0.048 (stat.) = 1.219 (syst.) mb
—~10%: -
100— o 7 1 °‘> a %2 / ndf 94718 3
B Alvow of o v A 22.82 + 3.283
O Amitage et ai A : o . B -6.323 + 0.4753
- + uas Standard flux Q o C 1.564 = 0.3422
E ® or é 10= ":\1\ =
< A E710 — - N\ . Ne= ) -
g X Cool et al. ,'/ Ol °© .\\ UM &xp. Ne= SO CaW) 3
&?n; -~ Renormalized flux TlT - o —— DORunlINs=108TeV) ~
: | -
LS) 10 z 1_ - B
g C \.\\ 3
5 C ¥ )
@ L . J
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_ . —
S ' y A l - TN
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MPI, soft physi
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Double Parton |

Look for two hard scatters 4 Provides complementary
in same p-pbar interaction information on proton structure

4 May be important background
for high-pr searches

Uses Y + 3 jet topology

ey

=y
P; ‘

Discriminant:

o o vodet getj et
Og) AD - A(J ‘pl' . pl )
\ /

Ty

A¢ - an azimuthal angle between
two best pT-balanced pairs.

‘3 0.6- DO, L =1.0 fo’

DP Updates in the works: § " i
e unfolding distributions D oab y
e triple parton interactions N 0
* Yy +b +2 jets topology g% =
® parton x correlations = 02t ; ::2$ i:o v

= provides information for O 4 from As:

building optimal MPI model 05 i o 12101 e s g

Py (GeV)
@ED andl BVt ol AborationlMesus==oupmemspme 2°)
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e QCD and EW legacy measurements
® unprecedented precision
® extract fundamental constants like & and sin?Bw from measurements
® we will learn much more by looking at the full dataset

® Precision physics => this has taken us years to achieve, techniques
have been ported to the LHC experiments

® Our inputs to PDF fits have large impact

® W/Z/y + jets, diboson measurements crucial for understanding
backgrounds to New Physics and SM Higgs searches

® Anomalous coupling limits are some of the world’s best

® Dedicated, small group of physicists working extremely diligently
to make the most of the terrific performance of the Tevatron

® Expect to see several new results using the full 10 fb-1 in 2012
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Additional Sl
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Outlook

% QCD and EW Physics with the full dataset
® Inclusive Jets at high pT

® Determinations of o from multijet production

® Dijets: triple differential cross sections are ultimate source of PDF
Information

® \W/Z/y + b(b) and c(c) cross sections
® b-jet energy scale from Z->bb

® Diphoton cross sections in central, forward region

® Double parton scattering in other final states
® Combined DO/CDF Arg results

® increased precision of diboson cross sections and better limits on
anomalous gauge couplings

® \\ mass with full dataset
e \WZ with Z->bbar

QCD and EW -- D@ Collaboration Meeting -- September 30, 2011
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Measurements
dedicated plen

® \V Mass - see Thursday’s talk by Jan Stark

® Diboson with heavy flavor tagging - see Wednesday’s talk by Gabe Facini
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Anamolous W+2jet (aka CDF bump)

’g 3 00:_ D@, 4.3 fb" —+— Data - Bkgd @_ 5 :7 D@, 4.3 b’ [ Expected 1 s.d.
Z 3 b) —— Bkgd * 1 s.d. é - [ | Expected £2s.d. |
O 250 B Diboson = 40 — Observed
& = e p— Gaussian (4 pb) 5 e Expected
< 2000 M, = 145 GeV/c* SN
8 : =
5 10F £
- = O
M 1001 P(x?) = 0.526 5
501 Yt >k
0 :
g LT R E
50 100 150 200 250 300 110 120 130 140 150 160 170
Dijet Mass [GeV/c™) Dijet Mass [GeV/c’]

® Significance of the CDF bump is 4.10
(with systematics), 4.80 without systematics

® DO does not see evidence for a signal
® Serious issue for CDF to understand this

For more info: http://www-cdf.fnal.gov/physics/ewk/2011/wijj/7 3.html
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Inclusive Jets: Tev

Tevatron sqrt(s)=1.96 TeV ‘\

—_— 7 g m - -
'@ e s inclusive jet production PDF sensitivity:
s M0 —> compare jet cross section at fixed
O 10 "k
104 Xr = 2 pr / sqri(s)
5 103
oy 2F
O 18 Tevatron (ppbar)
1 >100x higher cross section @ all x;
10 , >200x higher cross section @ x; >0.5
10 |
10, :
10 [ ==== LHC sqrt(s)=14 TeV . LHC (pp)

10

e need more than 2400 fb! luminosity

300 . REE o B to improve Tevatron@12 fb!
2 5l Tevatron Ruf‘ I/ L:HC e more high-x gluon contributions
© ' s e but more steeply falling cross sect.
| ; A at highest p; (=larger uncertainties)
1100 [=xdstosdnd oo Pases: BMSAEN T Bl
0.05 0.1 0.2 0.4

Tevatron Results will dominate

Xt = 2p1/sqri(s) .
high-x gluon for several years
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