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Introduction and Outline
> CDF and DO experiments: about 10 fb™ on tape each

> Recent results on full statistics:

v Spectroscopy: new b- and c-hadrons, excited B mesons
Mass and lifetime measurements of bottom and charm baryons in
pp collisions at sqrt(s) 1.96 Tel/ PRD 89, 072014 (2014)
Study of orbitally excited B mesons and evidence for a new Bp resonance
PRD 90, 012013 (2014)

v Bs lifetime in flavor specific decay
Measurements of Bs lifetime in the Flavor specific decay channel accepted PRL

v CP Violation: B meson and Cha.rm system In +his talk
v Forward-Backward asymmetries (B, A, bb)



CP Violation in Charm decay

> Direct CPV .
» Different decay amplitude for D -» fand D - f
» Indirect CPV
> Difference in mixing probabilities for charm and anti-charm
» Interference between direct decay and decay proceeding via mixing

Sensitive probes to New Physics

D

® Direct CP violation using D" = km'n"and D™ - k'nm'm
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CP Violation in Charm decay

- - * -
D°-» m'm D° - k'k D°from D™ to tag D° flavor sample mean
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A = slope Ap(rtn™) = (=01 £ 1.8 (stat) £ 0.3 (syst)) x 107

d Ar(KYK™) = (-1.9 £ 1.5 (stat) £ 0.4 (syst)) x 1077

Combined |A-=(—1.2+1.2)x10°°




b-hadron Forward-Backward Asymmetries: Introduction

> Production mechanism dominated by gluon-gluon fusion - no A_,
> A_ receives contribution in qq and qg interactions from interference:

> initial and final-state radiative gluon diagrams
» box diagram with Born one
» different amplitudes in flavor excitation
> electro-weak process (qq — Z/y —bb)
> A_ depends on m(bb)

In pp collisions F=b,B"A (b,B", A)
following p (p) direction

DO:

A_, using fully reconstructed B meson and A

CDF: _
A_, with bb jets in low and high mass

P

Forward



A_, with fully reconstructed B meson

Reconstruct B* » J/VYK* J/¥ - p+pu- K= track, no PID
q, = B charge

N(—ggng > 0) — N(—ggns < 0)

App(B*) =

N(—=qggng > 0) + N(—qggnp < 0)

h, = B pseudo rapidity
reject event with |n [<0.1

Correct for reconstruction asymmetries by weighting events

Maximum Likelihood fit:

4 components each with event fraction, f, and asymmetry, A

= a(Ek )[fs(1 + grpAs)S

_|_

fp(1+qrpAp)P

H fr(1+ grAT)T]|H fE(1 + greAE)E,

v
Signal: B* - J/WK* double Gaussian
Pion: B* —» J/W1* shifted double Gaussian
—»Threshold: partial B reconstruction x

-

Exponential: combinatorial background
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A_, with fully reconstructed B meson: Result w

89328 signal ev./160360 cand.
y2/d.o.t=249/214
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A_, with A baryons w

v Hadronization process can change direction of particle with b
v Mechanism to describe baryon-beam particle correlation (by Rosner)
v Reconstruct A, = J/¥YA with J/¥ - p+p- A - pm-

_o(F)-o(B) ,_o(B)
o (F)+o(B) o (F)

Measure: Aq;

S (@) e

60 Do Run 11, 10.4 fo" ¢ Data (forward) sof. DORun i, 10.4 fo' ¢+ Data (backward)

C —_ Dgta fit . n — Data fit B
Signal - N Signal .
Background Background —:

Events
Events
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Binned Maximum Likelihood fit:
Gaussian for signal + Chebyshev polynomial for background
Background = J/¥ A in A_side bands



A_, with A baryons: Results

<

Fit invariant mass distribution of F/B
in rapidity bins, exclude |n_[<0.1

A_,=0.04+0.07(stat)+0.02(syst)

Result:
v agreement with no A_ HQ Recomb and

HQ Drag (Rosner)
v disagreement with MC@NLO + Herwig
(large A_ expected ~1 at y 2)
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A_, in bb pairs at high mass

_N(F)-N(B)
N(F)—N(B)

my, [GeV e App(bb) [%]

[150,225] 2.240.7+0.2 %

Measure A_, compare to

3158 %

[225, 325] 4.2 + 1.

[325,1060] 7.8 +2.3"]17 % PRL111,062003
v Sample with at least two jets with two b-quarks

v b-quark identified requiring displaced secondary vertex

= CDF Run Il Preliminary (9.5 fb™) Tag Type: L
L - gh v vertex mass used to determine
g: | e - E.;t;}m 4 iample composition
2 o] _ -quark charge via jet charge:
a ‘ - :ZTQT(F_’;’P;* 0.5
5000 | i il ZT (F;:r p:ef )0‘5
’ 1 : :;rertex Ma;s [GeWczf

v M(bb) resolution determined by using MC simulation in the
three mass bin — allow b-hadron jet energy



A_, in bb pairs at high mass: Results

> Poisson Likelihood includes: background asymmetry, charge confusion
rate,sample purity, mass smearing and signal asymmetry
> Use Bayesian technique to extract the hadron-jet level A_

> A_, Posterior probability distribution obtained for each mass bin

Maximum of posterior probabilities:

or, CDF Run II Preliminary [ £ = 9.5 th™!

] Error bar: 68% credible intervals
20 | T e e e
o | Results consistent with:
10 L i | 1
— . | 5 | - Zero,
AN e s R B - SM (PRL111)
S , - | - axigluon m=345 GeV
: | NLO SM
- _rmmeews 1 Model with 200 GeV axigluon
sl xigluon M) {:v"»r;lr-’ |
_?Tr’{ - N - _ Axigluon 345 GeV /e? excluded

R
bb mass [GeV/c?|
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A_, in bb pairs at low mass
N(AY,>0)=N(AY,<0) ;g compare to
N(A Yb>o)+N (A Y, < O) SM M,; [GeV/3]| A%, [%)

— 135, 75 0.18 £ 0.05 -0

Ay, =Q (H)(YAJ_YHJ) 75,05]  |2.84+0.20 "‘5
05,130] |1.70+0.37 *02
>130 [3.52+1.01 *0%
Inclusive  [0.30 £ 0.07 7503

PRL111,062003

> Measure Aq=

» Two b-quark jets
using displaced secondary vertices
» b-quark flavour: charge muon in the jet (muon Jet)

A_, at particle level - unfold M , and Ay, distributions

To have 1D ditribution events divided in:
two Ayb binS: >0 (]nd <0 CDF Run II Preliminary, JLdt:().‘)fhl.AFB(bﬁ)

0.25

four M, bins: [40, 75, [75,95], 2
g 0.15-
[95’ 130]' [130'00] % 0100 Background subtracted data
g 005 Particle-level
0.00

| | | | | | | |
[130, o] [95, 130] [75,95] [40,75] [40,75] [75,95] [95, 130] [130, co]
(Ay,<0) (Ay<0) (Ay<0) (Ay,<0) (Ay>0) (Ay>0) (Ay>0) (Ay,>0)

input distributions ¢V



A_, in bb pairs at low mass

» Unfolding matrix takes into account all experimental effects:
detector resolution, acceptance, background, correct jet charge
for b - ¢ - p and B°-B° mixing

> bb-fraction in Mjj bin
> b-fraction in muon-jets — Ptrel distribution in Mjj bins
» b-fraction in away jets —» Mvtx distribution in Mjj bins

CDF Run II Preliminary, J.Ldt=6.9 fb", Apg(bb) bb fraction in each MJJ bin by
100¢ i
osE. I by computing the average b
z‘;‘— + fraction between its lowest and
S highest value
s
70E
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A, in bb pairs at low mass: Results

CDF Run II Preliminary, [Ldt = 6.9 b, App(bb)

Absolute uncertainty of Apg %]
M,z [GeV/c?]

Systematic errors:

[40:75] [75;95] [95; 130] [130; oo] | “tesrated
F, uncert. 006 006 004 001 0.04
Background Apg  0.11 0.17 0.27 0.34 0.17
JES 024 015 002  0.10 0.10
ISR/FSR 0.09 007 006 0.2 0.05
fotal 029 024 028 037 0.22

Integrated asymmetry: (1.2 + 0.7)%

CDF Run II Preliminary, ILdt =6.9fb ", Apy(bb)

AFB . —_ 6 Data
> increase with Mbb NLO SM (PRL 111, 062003)
5_
> spike around Z pole mass & .
> agreement with theoretical £ 3-  — 1
prediction. < 20 +—— ]
I/ —
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Conclusions

» LHC almost took over the Tevatron for Heavy Flavor Physics

> There are measurements like CP Violation for which Tevatron still
competes with LHC

» For the Forward-Backward Asymmetries determination Tevatron
data are unique. Other measurements are in the pipelinel



