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Z/y* transverse momentum

PHYs. LETT. B 693, 522 (2010), ARXIv:1006.0618

Z/y* kKinematics provides colourless probe of underlying collision process.
Results corrected back to particle-level
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Z/y* transverse momentum

PHYs. REv. LETT. 106, 122001 (2011), ARXIv:1010.0262

Recent DY result (7.3 fb') uses new ol a
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Lepton angular distribution in Z/y*

Lepton angular distribution in Collins-Soper frame given by:

d 1
dcc()jsé’ x (14 cos> 6) + §A0(1 — 3 cos? 0) + Ay cos
d 3TA A
d—gocl—l— 7;63cosq5+?20082¢
PHYs. REvV. LETT. 106, 241801 (2011) pQCD predicts Specific angu|ar
10t — distribution and values/behaviour of

—— CDF Tuned PYTHIA coefficients:

—— QCD Background
—— EWK Background

A, & A, have specific dependence on Z py:
Different for quark-antiquark annihilation and
Compton scattering processes
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Lepton angular distribution in Z/y*

Strong py dependence observed in

PHYsS. REv. LETT. 106, 241801 (2011)

A, and A,
Average A,-A, = 0.02 £ 0.02

Lam-Tung relation (Ay = A,) implies
gluon is spin-1 — validated by data

(Relation badly-broken for scalar gluons)

CDF Preliminary Result withj L=21fb"
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Z/y* Forward-backward asymmetry

Presence of vector and axial-vector couplings for | /x

fermion-Z causes asymmetric distribution for // > o /

cosB* distribution: ' -
App = (oF —oB)/(oF + 0B) / . - /

ARXIV:1104.4590, PHYs. REv. D 84 012007 (2011)
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Z-u and Z-d couplings

Ars sensitive to couplings of the light quarks to the Z
New phenomena such as neutral gauge bosons or large extra dimensions can alter AFB

Compare unfolded AFB distribution with theoretical predictions with
different Z-u and Z-d couplings

2-D fits are made to u, d vector and axial-vector couplings to Z and compared to
other experiments — most precise to date!
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Z+jets production

Measurement of inclusive Z(ee/uu)+(n)jet cross-sections (8.2 fb7)
Test of pQCD calculations; dominant background for SM measurements and new physics
Corrected to particle-level, compared to NLO pQCD corrected with parton-to-particle level corrections
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Z+jets production: leading jet p+

Inclusive jet differential cross-section (combined muon/electron channel):
study kinematics of hadronic recoil to Z.

Data well-described by NLO theory RATIO DATA/THEORY
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Z+jets production: second & third jet p+

Second jet pr RATIO DATA/THEORY Third jet py
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Z+jets angular observables: A¢(Z,j)

First measurement of angular correlations between Z and leading jet

Z>uu: [yW<1.7, p#>25 GeV, jet p>20 GeV, |y*©<2.8, R, = 0.5
PHYs. LETT. B 682, 370 (2010), ARXIv:0907.4286
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W+jets production

ARXIV: 1106.1457, PHYS. LETT. B 705 (2011) 200-207
W+jets a fundamental test of pPQCD & 10 - W ev)iets, D2, 4.2 fo” a)
and background for many SM and Lo o
BSM measurements < o
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W+jets differential jet spectra
normalized to measured

inclusive W cross-section 107
>
L 5 10°
Largest uncertainties: z
JES (4-16)%, JER (2-10)%, & 4
Vertex confirmation (2-8)% 3
\bg 10°
Many uncertainties cancel in 10°
ratio: allows for very precise o7
comparison with theory
10°
UE+hadronization particle-level
corrections to theory derived with 10°

Sherpa 1.2.3
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W+jets production: jet p;

ARXIV: 1106.1457, PHys. LETT. B 705 (2011) 200-207
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W+jets production: jet p;

ARXIV: 1106.1457, PHys. LETT. B 705 (2011) 200-207
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o(Z+b)/o(Z+jets) measurement

Displaced
Tracks

Ratio of inclusive Z+b to Z+jets cross-sections

Test of pQCD calculations and b-quark fragmentation, b-quark PDF Secondary
Z+b important background to single-top, ZH, new phenomena y e,
Ratio cancels many systematics: precise comparison with theory predictions &ﬁ;]
Prima “‘g?_’,'/
Study both di-electron and di-muon channels: 4\ -'

Lepton p>15 GeV, jet p:>20{15} GeV, jet | n |<2.5

PHYs. REv. D 83, 031105 (2011), ARXiv:1010.6203

5

Measurement uses > " D0, 4.2 b . DO, 4.2 fb™
neural network based S I @u DO | (b)ee  *  ee
b-tagging algorithm. w OF B Z:b
Inputs include: B-lifetime, E : Z+c
secondary vertices, vertex T 10°k DibOSOtI’i;
mass, & decay length g Multijet
significance... _

102}
Tag efficiency: 58%, ;
mis-tag rate: 2% e =

10 i 111 1 2 )
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Leading Jet p_(GeV) Leading Jet p_(GeV)
Darren Price - W/Z bosons and W/Z+jets at the Tevatron :: HCP 2011 - Nov 15t 2011




o(Z+b)/o(Z+jets) measurement

Jet flavour fractions measured in both di-electron and di-muon channels

Consistent results in both channels, so combine and re-measure with independent fit
Light/charm discrimination not significant, but b-jet fraction insensitive to light/charm correlations

PHYs. REv. D 83, 031105 (2011), ARXiv:1010.6203

600

N
S -1 | Largest systematics come from
2 | I w 4210 discriminant template shape (4.2%)
..:..’ i I + . Data and efficiency uncertainties (3.7%)
Q400 - b jets
T . c Jjets :
: Lightjets | Measured (Z+b)/(Z+]jet) =
- = Total | 0.0192+0.0022(stat)+0.0015(syst)
5
B [
200 3 Most precise to-date
e o
b &
- - t; " Consistent with NLO theory
. = S S (MCFM) = 0.0185+0.0022
4
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o(Z+Db) fractions

o (Z+b)/ o (Z+jet) and o (Z+b)/ o (Z) CDF measurement with 7.86 fb™'

Similar template fit method as used in DY analysis
Combine analysis from di-electron and di-muon channels:

' . . ZW*(— u* i) +=1 jet inclusive CDF Run Il Preliminary z/y*(_a, e’ @) +=1 jet inclusive CDF Runlll Prelimjnary
Require high p; central b-tagged jets, =10 R = e rasein
(lyl<1.5, R=0.7 midpoint cone, pr>20 GeV) 3 - § o e
Largest systematics from JES, template g ¢ ; : 10

. . B L .
modelling, b-tag efficiency. 3 i oy | |
1 |
10
L. 10"
o - CDF Run II Prellmlnary 40 60 80 100 120 140 60 80 100 120 140
K 200:—CDF PUBLIC NOTE 10594 (2011) . pata -786%" M, , [GeV/c’] M, , [GeV/c?]
g 180 — Total Prediction ]
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#1200 Y1215 W aco ok O (Z+b)/ 0 (Z+jet)= 2.24+0.24stat+ . 275Y5t%,
100 f_ Total Jets: 1414
80~ NLO: (range from different scale choice)
3 0 (Z+b)/ 0 (2)= 0.23—0.28%
20F- O (Z+b)/ g (Z+jet)= 1.8—2.2%

=0
15 2 25 3 35 4 45
M. vex [Gev/cZ]
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o(Z+b) fractions and cross-sections

CDF Run Il Preliminary

Following from Z+b total cross-section T esE
measurements, extract: 0-32— ‘ _t::":::";msyst
fitted b-fractions and normalised differential °-7__‘
. . . 06—
cross-sections as function of jet p{/y osé_‘ + ‘
Comparisons made to MCFM NLO predictions 0'42_ ‘
0.3;— ‘
_ x10° CDF Run |l Preliminar 02F-
3 02 L
o — —*— data - 7.86 fb 0.1
< E‘\‘ ST T B T B B B
o 0.15— total systematics (templatesunt.) 20 30 40 50 60 70 80 90 100
z_" _E ______ MCFM NLO prediction Q*=Mz+p?_ p?Q_ie‘ (GeVic)
E% 0.1 ;— ....... MCFM NLO prediction Q*=M2+p | HAD+UE correct. ; CDF Run Il Preliminary
é o,osf— - 0.9; L, =7.86 fb"
E 0 85— — b fraction
go_. ‘3|0 ‘ I ‘7|0 — .810 — '9|0 — ‘1 00 ] ; total template syst
p‘:‘ (GeV/c) 0.7 =
o 0.003= 0.6
S 0.0025 0_5—’— |
oi%; 0.002 0.4f |
= 0.0015 - 0.3
0.001}- 0.2
0.0005 0-1E
E | l | L | | | | 00_ ] | I I I I l [ ‘ I
% 02 04 06 08 1 12 14 04 06 08 1 12 A4
Y™ yEe
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W+charm production

Measurement of W+c production: sensitive to s-quark PDF
Background to single-top and associated WH production

Select events with semi-leptonic W, and one jet
Use soft lepton tagging (SLT) to identify heavy-flavour jet
Study charge-correlation between leptons

0S—SS _ pOS—SS

% BR(W / _ tot bkg
TWe (W — fv) Acc-fL dt
CDF Run Il Preliminary, 4.3 fb"
Lepton py > 20 GeV, jet p>15 GeV, n|<2.0, 8,000 F %
MET>25 GeV, m{(W)>20 GeV = i
w B 4 DMCbkg
800 [~ Doriets
Extract W+c cross-section: [ L. @ Wijets
600 I / — data
SLT, = 13.4 £2.3 (stat) £2.4 (syst) +1.1 (lumi) i
SLT, = 14.2 6.5 (stat) £3.4 (syst) 1.2 (lumi) 400 |-
Combination: i
= 13.3 33, 4 (stat+syst) 2001 25
o 0 &—&h—.——
NLO prediction = 16.5 +4.7 ® CDF pUBLIC NOTE 10089 (2011) 1% W boson |v1|f°
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W+beauty production

W+bb is a dominant background in low-mass Higgs search

CDF has discrepancy with NLO in

. ‘E gu:— 4 Data
this measurement.. ) - ME_ [ ] bottom contribution
D@ expects to publish an - charm contribution
equivalent measurement soon oF (D LF contribution
E """""" summed contribution
60— f*= 71.3+ 4.7(stat) + 6.4(syst) %
b-fraction determined from - f'= 159+ 5.5(stat) %
likelihood fit to vertex mass 50— f7m 126+ 35t %
40
Measured oxBR -
=2.74 = 0.27 (stat) = 0.42 (syst) pb 30—
Predictions: 20
oxBR = 0.78 pb (Alpg.en) 1o
oxBR = 1.1 pb (Pythia) n

oxBR=122+014pb  (MCFM)  og--Hiil Rl

M,, . (GeVic?)

PHYS. REV. LETT. 104, 131801 (2010)
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CDF W+jj anomalous production

—~~ T |
X 78.21/81
§ —— CDF data (7.3 107)| |
[0 - — Gaussian 2.3%
O 1000 Bl WW+WZ 4.5%
® B W+Jets 79.3%
E, r 7 Top 6.6%
c Bl Z+jets 2.6%
g QCD 4.3%
L
500
0 200 ]
M, [GeV/c?]
C%\ | T T T T |
S —=— Bkg Sub Data (7.3 fb')
[4)) 200 I ]
(D Gaussian
[oe)
:\_‘w’ D WW-+WZ (all bkg syst.) :
c
(0]
>
L
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| | |
200
M; [GeV/c?]

4.10 excess seen in dijet mass spectrum
of W+2jet (exclusive) sample

Main backgrounds: W+jets, Z+jets (Alpgen+Pythia),
ttbar/single top (Pythia), QCD multijets (data-driven)

Binned x 2fitto M; distribution consistent with
a(X=>]j)~ 4pb (300 times higher than WH->Ivbb)

Strong response from theory community
Reason for excess not yet clear
No significant HF tagged component

Many cross checks performed: various bkg control
regions, W+jets modelling, fraction of

b-tagged jets, different event selection cuts etc.

PHys. Rev. LETT. 106, 171801 (2011), ARXIv:1104.0699
AND http://www-cdf.fnal.gov/physics/ewk/2011/wijj/7_3.html
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D@ study of W+jj anomalous production

DJ repeated CDF’s analysis within same phase space, using diboson analysis
as starting point; same assumptions on modelling any excess

Dijet mass distributions after fitting SM processes to data (4.3 fb):

© :_ -l ——Data
% 1200 C D@, 4.3 fb w Il Diboson
] C (a) I W+lets
o 1000|- [ Z+Jets
Z C [ Top
< gz 0 [ ] Multijets
o 5 C — Gaussian (4 pb)
® > 600 M, = 145 GeV/c®
- M B k
e 4001~
- =
- = B
o 200
SR :
- - . ’
o5 0 >
8o 0 50 100 150 200 250 300
= Dijet Mass [GeV/c?]
- o C
S 2 0o DB43n’ [FRER e Bl
§ -4 > - ®) — Bkgd +1s.d.
<> O 250 B Diboson
e = T Gaussian (4 pb)
6 > B M; = 145 GeV/c®
r § B0
& 00"
100% P(x%) = 0.526
50 i E
0f
50C

! e e by
50 100 150 200 250 300
Dijet Mass [GeV/cH]

D@ data consistent with SM prediction!
Set 95% CL upper limits on WX—lvjj

> :“ D@, 4.3 fb! w [ Expected 1 s.d.
N [ ] Expected $2 s.d.
4 - ~——Observed
------- Expected

95% C.L. Upper Limit (pb)

110 120 130 140 150 160 170
Dijet Mass [GeV/cz]

For Mjj = 145 GeV: 95% CL exclusion for cross-sections
greater than 1.9 pb
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Have presented just a subset of recent W/Z(+]ets) results from the
Tevatron on ~1—8 fb! of data:

We have >10 fb! on tape from each experiment, and plenty more exciting
results to come!

Legacy measurements of W/Z and W/Z+jets are being made at the

Tevatron now:

= High precision tests of QCD/EW theory:
Precise knowledge of CDF/D@ object ID, energy scales and
systematics lead to experimental uncertainties comparable or lower
than theoretical uncertainties

= World class inputs to PDFs

= Testing and tuning of phenomenological models

=  W/Z measurements crucial for understanding backgrounds to

new phenomena and SM Higgs searches
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Additional slides
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Theoretical response to D@ ®* study

Theoretical study of the ¢ ™ distribution by Banfi, Dasgupta, Marzani and
Tomlinson (arXiv:1102.3594 and 1110.4009)

State-of-the-art result which includes
fixed order (NLO) calculation, valid at large ¢~ (with MCFM)
resummation of large logarithms (next-to-next-to-leading logs) at small ¢~

Purely perturbative prediction, without non-perturbative (NP) form factors

The theoretical calculation is exclusive in the leptons’ momenta, so it takes fully into
account the experimental cuts

Theoretical uncertainties are faithfully estimated by varying the perturbative scales
(renormalisation, factorisation and resummation scales) around the dilepton invariant mass

PDFs uncertainties are found to be small (percent level) in the low ¢ " region

Predictions for LHC (for both ¢ “and more traditional Q) are work in progress

Darren Price - W/Z bosons and W/Z+jets at the Tevatron :: HCP 2011 - Nov 15t 2011




Theoretical response to D@ ®* study

Darren Price - W/Z bosons and W/Z+jets at the Tevatron
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18 ' - H’MT Al scales 18 ' — 1<Iy|'<2Au scales
Good agreement, within
s £ uncertainties, for all
E rapidity bins
; NP effects seem small and
19 - 19 N NP form factors are not
i L P LT f necessary to describe the
Y R data at low ¢~
o a . N o] |
f 09 e ot j ;i — ﬁﬂtﬂjﬂlﬁ t # f 0; et i o H
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Z/y* rapidity related to fraction of
momentum carried by two partons

)
(=}
Differential cross section measurement §
carries information for PDFs complementary.&
to W charge asymmetry 3
Good agreement between data and theory
seen over the entire spectrum
1.4 . ‘ , :
e CTEQS6.1M (x* = 29/27, CL=0.408)
1 35 o CTEQ6.6M (x° = 35/27, CL=0.184)
~ CTEQ6.6M PDFs Uncertainties
F — CTEQSL/CTE061M
> 120 _ _ >
o] y (o]
2 11§ 2
- s
o 15 _ _ o
0-9_*L”O'"P'F"CTE@'"5'I;"d'oes'not ------------------ -
0t descrlbe data i 1
% 05 1 15 2 25

e*e" pair rapidity
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PHYs. LETT. B 692, 232 (2010), ARXIV:0908.3914

1

< largey = one
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Lepton angular distribution in Z/y*

PHYS. REV. LETT. 106, 241801 (2011)

A3, A4 relatively flat in py

0.04
A4 related to forward-backward 0.02-
asymmetry (=3/8xArz) and strongly T e S S =
(anti-)correlated to sinZqy, < g0ol-"

Value of sin2q,, extracted =0.2329 + 0.0012  0.04
(theory-dependent) in agreement with SM -0.06

_IIIIIIIIIIIIII

CDF Preliminary Result withj L=21fb" -0.08
0.235
\ 20 | +0.0010 0.25
B sin"0,, = 0.2329+ 0.0008(A, error) (QCD)
0234 N1\

_ \ A, Measurement 0_2
L. Total Error of A,
0.233 __'_ -------------- \§ Systematic (QCD Theory) 0.15

30.2323- _ %
D —- - i
e - <-:r 0.1_—‘&‘-
‘n 0.231- :
0.05
0.23- =
0.2291- 0f
02%:;--|i1| _0-05'....'....'....I....I....I....l....l....l....
“=0.09 0.1 0 10 20 30 40 50 60 70 80 90

A4 in 66<M<116 GeV/c? Dielectron P .. (GeV/c)
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Z+jets production kinematics

CDF Run Il Preliminary CDF Run Il Preliminary CDF Run Il Preliminary
‘S - :‘; [ —— 5! ‘f B
3 —e— CDF Data L= 8.23 ft' > 10°F CDF Data L= 8.23 fb s —e— CDF Data L= 8.23 &'
(&) r X e Q
g-' D Sytematic uncertainties Z r D Sytematic uncertainties S D Sytematic uncertainties
- ~
2 —o— NLO MCFM 2 F e —o— NLO BLACKHAT+SHERPA | £ 10 —e— NLO MCFM
5 3 ar -
g CTEQS.6 PDF ¥ 102 == MSTW2008 PDF g C CTEQS6.6 PDF
\C r == B -
3 2= M2 +p2(2), R_ =1 ° - 22 =1 =1 + B ° % 2=M;+p3(2), R =13
3 u= z+p.2r( ) sop 3 C Wy =5 hr =5 (2P +E5 F o ue =Mz + T( ), sop
S 3 == L
. i = N
Coe 10 ? = 1 E_
L o ) ot i .
» M(Zjj) invariant mass Al H, L p+() .
— —_— E
E Zhr(> ) +=2]ets F o Zy(= TN +21jet s Ziy*(— I'T) + =2 jets
C l=eu I I=eu 10-1:_ I=e,u
[ P2 30Gevie, V=21 | p™=30GeVre, IV 2.1 C p=30Gevr, IY™1<21
Il L 1 Il 1 L1 1 L Lo | L 1  E— _llll|I1l|||Ill[lllll!lll\lllll
200 300 400 500 600 700 30 40 50 60 100 200 3059 400 0 50 100 150 200 250 300
My ot jor [GEV/C?] Hy [GeV/c] P; [GeV/c]
CDF Run Il Preliminary CDF Run Il Preliminary CDF Run Il Preliminary
§ —s— CDF Data L= 8.23 fb' ) - —— CDFData L= 8.23fb" § L —*— CDF Data L= 8.23fb'
- — Q -
é 10° :_ D Sytematic uncertainties E’= 10°— [:I Sytematic uncertainties g L D Sytematic uncertainties
& - —— NLOMCFM g - —— NLOMCFM g 10 —©~ NLO MCFM
< - .u ~ = E
g CTEQ6.6 PDF L CTEQ6.6 PDF - F CTEQ6.6 PDF
° - B r +
L u2 =M +p2(2), R_=1.3 i uz=M:+p2(2), R =1.3 ° i M...*_F u2=M;+p22). R =13
B = —o— —— &
102— : 1 —* s
—— - ———0— F
102 == - F ——
- =——— 5 i —— :
| = N L
[ |AD AR; A . 1wk M(jj) invariant mass
* i C N e ———
i Ziy*(—> 1) + 22 jets 10 2y (— ') + 22 jets [ ZA*—>T+22jets
I=e,pn C l=e,n i I=e,u
P = 30 GeVre, 1Y < 2.1 C Pt 2 30 GeV/e, IV < 2.1 | p=30Gevr, IY"Is21
10ﬁ1'1[1111[1"Jj‘ll'll‘llll"‘l“" Gl b b b b b bonna b b L L | L L L R —
05 1 1.5 2 2.5 3 05 1 15 2 25 3 35 4 45 40 50 60 100 200 300 400
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Darren Price - W/Z bosons and W/Z+jets at the Tevatron HCP 2011 - Nov 15th




Z+jets angular observables: Ay(Z,j)

NLO pQCD and Sherpa do good job of describing shape of Ay(Z,))
Pythia also does a reasonable job, unlike in A¢p(Z,))

PHYs. LETT. B 682, 370 (2010), ARXIv:0907.4286

> 10" D2, L=1.0 fo” = ® Data — PYTHIA Perugia* )
3 f° ® Data & == HERWIG+JIMMY = = PYTHIA Tune QW Pyth|a P ordered
\—:;,4 L == NLO pQCD + corr. (3,:, ol e P C % t
i - SHERPA g IR el’ugla une
X B . o %
g L 8 P ) MRSTO7 LO* pdf
2 et
10'2:_ (@) :'-: -~ ) 5
g e T Pythia Q< ordered
- 65<M,.<115GeV ) [ . :
L Iy"1 <17, p? > 25 GeV - ol PS N Herwig+Jimmy
L Reone=0.5, p; >20 GeV, y1<2.8 ' SHERPA scale unc.
1 1 1 1 1 1 1 1 - 1 1 L 1 1 1 1 1
& ® Data < ® Data — ALP+PY Perugia*
G | —Noeqcd - --LOpaCD i | --ALP+HER - = ALP+PY Tune QW
& 2p — Scale &PDFunc. - -Scale & PDF unc. & or
2 2
3 3 $
o o # () §
$ :
Alpgen+Pythia p;
Alpgen+Herwig
Alpgen+Pythia Q2
0.7t SHERPA scale unc. (b)
0—.‘lbfé“l.l‘“.%.lé.‘.él“éfs‘“‘éllllsfsll“i..‘als 0"“.61.5;1..;;‘.i.lsl.‘.é.Jléfsl.‘.é.;1éfé.1.i.l.14.5
AY(Z, jet)l AY(Z, jet)!
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Z/y*>ee Drell-Yan measurement

pp->Ziy*(ee)+X differential Z p; cross-section with 2.1 fb-! data

Fully-corrected cross-section measurement, uses acceptance corrections

from Pythia+PHOTOS with iterative tuning to match reconstructed data
QCD backgrounds 0.3%, EWK backgrounds 0.2% of selection

Low p; region shape a test of QCD gluon-resummation
Comparison to RESBOS with CTEQ 6.6 (cross-section 254 pb)

Total measured cross section: 257.1 0.7 (stat) £2.6 (syst) £14.9 (lumi) pb,

24

= D § g g 3 : CDF Run II: Prellmlnary L=2.1 B
22:_:]: ........ ] — A ....‘.,,CD.F..Run.ll.Rrellmmary L-21 ki 10 N : : : Black Data
E : o Black: Data: 5 : : : :
20.__ ....... +.i. ............... ............... . ...... Red',.ReSB(?s ............ ............. ...........
18 — ............................................... | "
g - S U SRR
é Y| Bt pooomerrmmmafrcecocseccoogioot
g 12 .............................................
%l— 1 .....................
B
°
1 1 L 1 1 1 1 1 l 1 L 1 I 1 1 I 1 1 1 [ 1 1 L i 1 1 1 | L 1 1 | 1 1 L 1 ' 1 | 1 1 1 L L I L 1 1 1 I 1 1 L 1 [ 1 1 L L
4 6 8 10 12 14 16 18 20 0 50 100 150 200 250 300 350
e*e’ Pair P, (Gev/c) e*e’ Pair P_ (Gev/c)
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D@ study of W+jj anomalous production

Alpgen modelling effects

The dijet mass distributions after fitting SM processes to data
Without Alpgen modeling corrections applied:

e+u combined

'g " 3 1 +- Data ":\: ). 4.3 b 4— Data - Bkgd
> 1200~ D@,4.3 b I Diboson > 300 :|() *1 —— Bkgd £ 15.d
g Wets 2 D o
(2 1000 (a) =7.;t_::\ g 250) -:?lhﬂ\l‘ﬂ -~ 9 95 /O CI_
— o — - saussian ( ) .
< 500 — k. = 200 M, = 145 GeV/® exclusion for cross
s S - .
= — Gaussian (4 pb) ? 150
3 600 M, = 145 GeV/c’ 5 sections greater
100 P(x%) =0.526 than 1.9 pb
- 50 @m; = 145 GeV
) m, = e
200 0 Il
o—— M= 1. .. L) —— SO0 o | " s M| s - =
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Dijet Mass [GeV/c?) Dijet Mass [GeV/c7]

With Alpgen modeling corrections applied:

¢+ combined

"—< " 43! ~4- Data "’< DG. 4.3 b ~4— Data - Bkgd
> 1200~ D@ b Il Diboson > 300 . —— Bkgd +1sd
P p e Tots B
S 1000 @ — by S Leof I Diboson
= -’/:+Jc(s = v (Gaussian (4 pb) 9 95% CI_
- I Top < 200 = 145 GeV/c?
: 800 Mullijclx 7 -~ \' = 145 GeV/c | . f
E = Gaussian (4 pb) E 150 eXCIusIion 10r Cross
2 600 M, = 145 GeV/c? > '
= : < 00 POR) = 0741 sections greater
e 50 than 1.5 pb
200 @ m” = 145 Gev
[) - _ s SR S e —_ S0=— "
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Dijet Mass [GeV/c?] Dijet Mass [GeV/c’]
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D@ study of W+jj production

Fit WX->lvjj template (derived from diboson width and WH->Wbb
efficiency studies) to data along with SM processes

cg g w4.3 fb! —¢— Data - Bkgd
Fitted signal consistent with no > S00E — Bked £ 1sd.
&) 250F (b) B Diboson
excess... How large an excess can < “°F (] Gaussian gittg)d)
N’ R S aussian p
be accommodated by DY data”? S 200F M, = 145 GeV/c?
g 150;—
Use limit setting and frequentist 100 P(X?) = 0.464
approach: 50 R bot
If the experiment is repeated many O ' =
times, what fraction would find a more T TopTen Sen " 5En 00
extreme result? Dijet Mass [GeV/c?]
LLR = —2log P(D"S_*'B) = %*(D|S+B) — %*(D|B)
Construct P(D;B)
test statistic: D = observed number of events

S = predicted number of signal events
B = predicted number of background events

FOR MUCH MORE DETAIL, PLEASE SEE:
http://www-d0.fnal.gov/Run2Physics/WWW/results/final/HIGGS/H11B/JoeHaley_WineCheese10June2011.pdf
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DO

Compare observed LLR to the predicted LLR
distributions over the range of dijet mass

95% CL upper limits on WX—lvjj as a function of
reconstructed M

For Mjj = 145 GeV: 95% CL exclusion for
cross-sections greater than 1.9 pb

5 : w 43 ! - Expected *1 s.d.
- [ | Expected £2 s.d.
= ; : —— QObserved
E ‘ ------- Expected

95% C.L. Upper Limit (pb)

IR T N N N T TN TN T N YT S T T NS N MY Y TN TN S TR N T

15 16 17
Dijet Mass [GeV/c’]

For a cross-section of 4 pb as reported by CDF
Exclude at 99.999% CL — 4 standard deviations
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study of W+jj production
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