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w Overview

« Wide range of topics today, including:

* CP violation parameters in B—J/VK* and B—J/yT*
. D°-D° mixing

« Photon plus heavy flavor production

 Anomalous quartic gauge coupling search

« Standard caveat: these are speaker's choice of topics, are
many other interesting analyses not covered
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w Tevatron and Experiments

e Tevatron ~ 7km with 1.96 TeV p-p collisions

* Operation ended September 2011

« D@ and CDF analyses use full data set,
ranging from 8.7 to 10.4 fb™' depending on
data quality requirements

CDF Detector

« Both have inner tracker, magnet, calorimeter
and muon system

« D@ also regularly reverses magnet polarity

DO Detector
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wDirect CP Violation Parameters w
in B—>J/VK* and B—J/VT1T?

 (Clean test of CP violation

* Expect ~0.3% asymmetry from penguin loops in B—J/VK*, few
percent allowed for B—J/y1tin SM

A,]/wK_ [(B™ = J/YK™) T (BT = J/YKT)

T (B~ = J/YK~)+T (Bt = J/YKT)

AT/ ['(B™ — J/yr~) =T(B" — J/¢71™)
)

(B~ = J/¢n~)+T (Bt = J/nT)

 Measure raw asymmetry, then correct for reconstruction
asymmetry of K* K™ in the detector

« Kaon asymmetry because K" can interact with detector to form
hyperons, no equivalent for K*

« Because of DG detector magnet polarity reversals, no track or
pion asymmetry corrections are needed
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wDirect CP Violation Parameters w
in B—>J/VK* and B—J/VT1T?

« Maximum likelihood fit used to N%’w,__ Sum _* Do104"
extract raw A’v* asymmetry 5 | e
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= o ota
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e Study the ratio of the D°—K'z” and D°—Kn" decay rates, where
D*—D%". If no mixing, x'=y'=0.

R(t/T) = Rp +\/Rpy' (t/7) + i 2: y" (t/7)°

« Same selection applied to both © (WS) and n" (RS) decay
chains, chosen to optimize =™ significance based on expected
events and sideband information

« M(Kn) selection (20 MeV around D° mass peak) strongly reduces
background to WS from RW due to D° decay track mis-ID

« Additional selections for particle ID, decay topology

. Using world averages for m_  and tau in t/7 = mpoL,,/(prT)
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@ owe @

CDF Run Il preliminary L=9.6fb

« RW and WS separated into t/tau I .
bins and AM = M(K'w7')-M(K'z) - 2, e
M(ﬂ:—l—) bInS 325000; ----- Background
« M(Kn) used to find D° yield, the Z‘jEE -
AM is fit to get D* yield izmg
_ 9><10'3 CDF Run |l preliminary L= 9.6 fb” 50005 A
P IR ! ' So0s oo 0 ons s
(U « Measured WS to RS D* decay ratio
6f diverges from no mixing hypothesis
:  No mixing excluded at 6.1 std. dev.
N Y = (4.3+4.3)x 1073 2 = (0.08 £ 0.18) x 10
3F Rp = (3.51£0.35)x 107"
0

CDF Public Note 10990
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e “Clean” process to study quark PDFs
and rate of gluon splitting to quarks

Events/0.05

* Compton scattering at low y Et (<

~100GeV), pp annihilation with gluon
splitting otherwise

* Selections require a central y, using
a NN to help distinguish y. NN is
also used in template fit to determine
rate of jets faking .

« Secondary vertex mass is used with
a template fit to determine b and c
quark fractions
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w Photon plus Heavy Flavor

x10° CDF Run Il Preliminary
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e Sherpa or KT fact.

closest to data for vy
plus b for high E.

 Uncertainties

higher for y plus c

but similar
preference

 NLO disagrees for
E.>70 GeV

 Pythia agrees
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Photon plus Heavy Flavor
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Photon plus Heavy Flavor

L DO, L =875 * data

% NLO (Stavreva, Owens

* Alsoseeyplusc g " o
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w AQGC with WWYY

* WWyy study extension of higgs
search with same final state

* Look for anomalous quartic gauge
couplings, SM too small to see

 Dimension 6 operator for

Lagrangian, a, and a, = 0 in SM: § 10'F g, 9.7 07 I:Igiag;tglall T
0 —e? a(I)/V U txr QT — ) r ee + Er [JZ+]ets
Lo = —g pz L W, g 10 EDiboson +
=> B Multijet
) - S
6 T 1 A2 MK« B B F *%_  ©Bkg. sygs't.§
. . 10k i,
« Selection same as for Higgs but :
with extra jet veto 1E
« BDT trained for aQGC signal 10°

04 06 038 1

« Same BDT used for both a, and a_ Final Discriminant
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With cutoff scale of 0.5 TeV, limits are
lay /A?| < 0.0025 GeV 2

» Factor of 4-8 better than best published results (OPAL)
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e Data
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w Summary *

« Full data set analyses are ongoing at the Tevatron

* Precise B—J/VK* and J/v1rt CP violation measurements with DJ
. Observation of D°-D° mixing with CDF

« Photon plus heavy flavor cross-sections have been measured by
both experiments

- NLO in particular disagrees with data at high E_ values
« aQCG search with DG
« Overall, there is agreement with the standard model

Many topics not covered today, please see following pages for

more results and more information about today's results
http://www-cdf.fnal.gov/physics/preprints/index.html

http://www-d0.fnal.gov/d0_publications/d0_pubs_list_runll_bytopic_byyear.html
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D° Mixing (CDF)
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w aQCD, Other Cut Off Values w

TABLE II: Expected and observed 95% C.L upper limits on |a.g£’ / A?|, assuming af’ is zero and for different assumptions about

the form factor.

Cutoff Expected upper limit [GeV_Q] Observed upper limit [GeV _2}
No form factor 0.00043 0.00043
Acutosg = 1 TeV 0.00092 0.00089
Acutogg = 0.5 TeV 0.0025 0.0025

TABLE III: Expected and observed 95% C.L upper limits on \a? / A2 |, assuming al is zero and for different assumptions about
the form factor.

Cutoff Expected upper limit [GeV =] Observed upper limit [GeV 2]
No form factor 0.0016 0.0015
Acutor = 1 TeV 0.0033 0.0033
Acutorf = 0.5 TeV 0.0090 0.0092
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w Direct Diphoton Cross-section

e Major background for Higgs production and new physics
processes, also implications for QCD, PDFs

« At Tevatron, dominant production is pp—yy with gluon
production as well

 Photons required to be central and pass photon ID
requirements

« Backgrounds include gamma jet and jet jet production

e CDF reduces this using matrix method, DO uses a 2-D fit to NN
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Diphoton Results

« Both groups see similar results,

® Data

disagreement in the low delta phi region, i
best agreement with Sherpa - DiptoX
BIIDPFHL%)((: esrct:.ale uncert.
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disagreements for low mass (not shown) £ +
NNLO is Catani et al PRL 108 , 072011 (2012) e
NNLO is Catani & Grazzini, PRL 98, 222002 (2007) <
1:,CDF used SHERPA yv1.3 1; D Hsec.l.\./j 22, both WIthCTEQGGI\/%
ZE Eiﬁgfléh?;; El j"g"b * [[))IPt:OX CTEQS6M % E gg-ﬁ*l.sl,1l?fi(p3|;?ffc;:|-lz‘?ﬁ,'b-1 | . l Data | E 2
%102_Prellminary — Eﬁ%ii %L.EQGM _ %102;Prelim-in'ary """"" :2'; )
'-_g -imimr PYTHIA vy :;i— E g SHERPA
105 *;:r 101 G -
- L i o
- oot L ot ] |
i 7 o ! : Lt C:F)
T . 4 ++*++ E P & +4 e s = o
Mpsurvier e I E
101:_.:;.| .... |.!T';-.I£I.-|....l....l....I_F 10‘1:_....I....I....I....I....I....I_F g
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 25 3
Ad (rad) A¢ (rad)

Phys. Rev. Lett. 110, 101801 (2013)
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