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Very early and early CDF

ARun 0-6886 8 8Y)sawihe first sizable J/ yY ntm
used to fully reconstruct B hadron decays

ARun 1-60609 2 (1) ddfed silioon with highlights
Including the observation of exclusive Bs ->J/y fand a first
hint of Bc in semileptonic decays
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Advances in Run Il
for CDF In B Physics

Improved silicon, tracking, muon coverage,
particle ID, L1 track and L2 displaced
vertex triggers

4% Much more "
l,i.l-"" w accumulated data
e . over ~10 years
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Study of production, decay, and properties give insight into
the strong interaction, weak interaction, and possibilities
of new physics
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BsY f fReconstruction and
BR Measurement

A Use 2.9fb -1 data collected with the
two -track displaced vertex trigger
0 2 tracks P >2 GeV/c with 120 mm<d,<2mm,
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A Determine BR relativeto BsY J/y f

B(Bs — ¢¢) =[2.40+0.21(stat.) £0.27(syst.) £0.82(BR)] x 107>
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M. Dorigo, et al.,
arXiv:1107.4999
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BsY f f

Polarization

A BsY f fisaPSY VV decay that can be oot g
analyzed in a helicity basis to separate out =7 ' |
3 amplitudes: 2 transverse ( gins norordicu _—

and 1 longitudinal polarization =)

A Observable angles in Bs rest frame Y . /
.. : : . No single strong
helicity angles and polarization fractions systematic
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7 decays in that f a f
L I~ s ratherthan f »f;
‘ 2 oPol arizati
A Likelihood fit to determine the § = 034820041 (stat) 20,021 (o350
polarization fractions
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BsY f f
Polarization

A BsY f fisaPSY VV decay that can be o ia
. o c . A 69— ‘Pl \
analyzed in a helicity basis to separate out ™ .

3 amplitudes: 2 transverse (  qinm rorondicad "
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and 1 longitudinal polarization
A Observable angles in Bs rest frame Y
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helicity angles and polarization fractions
0.8 Datta et al., EPJC 60 (2009)
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BsY f f T-violating triple
products asymmetries

A Triple products, p X ( & x &), are odd under T and thus have
asymmetries sensitive to CP violation and possibly new physics.

A For S(447%) define u= cosF sinF with N(u>0) and N(u<0) and

for 3(ApA7 )define v= sinF in bins of cos g, cosq,
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Ay =-0.007=0.064 (stat) =0.018 (syst)
A =-0.1200 064 (stat) =0.016 (syst)

SM predicts 0

1

Main systematics include
possible reflection or
other B decay bkgds and
the modeling of the
combinatorial bkgd .

M. Dorigo, et al.,
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BsY Jly f,(980)
Relative BR

A The decay BsY J/yf,(980) is CP-odd and can be used with high enough
statistics to look for CP violation in Bs More details two talks

hence, B. Abbott from DO

A The decay has only recently been observed by LHCb, Belle, CDF, and DO

A Neural Net selection using 3.8 fo -1 _Physics backgrounds
oy, 220F - 8 C - ] B Jw K®
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A Measure BR and relative Ry, 4 = B(( 20 Lé,l;)) B(( Cf_} e K_))
fraction of Bs decay
B(BY — Jh) f0(980))B(fo(980) — mFm~) R: o = 0.257 £0.020(stat) = 0.014(syst
fo/e
(1.63 £0.124+0.09 + 0.50) x 10~

M. Fendt et al.,
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BsY Jly f,(980)
Relative BR

A The decay BsY J/yf,(980) is CP-odd and can be used with high enough
statistics to look for CP violation in Bs More details two talks

hence, B. Abbott from DO

A The decay has only recently been observed by LHCb, Belle, CDF, and DO
A Likelihood fit to determine size of signal
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BsY J/yf ,(980)
Lifetime in CP odd final state

candidates per 5 MeV/c?
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In SM with no CP violation, the CP -odd lifetime is the lifetime of the
heavy Bs state. 77 = (1.630+£0.030) ps 7% = (1.427 £ 0.023) DS.  pased uron other meas.

Similar neural net selection using 3.8 fbo -1 without a decay time
variable but add variables such as the dipion mass.
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Bc Meson

A Unique with two
distinct heavy quarks

A A new bound system in
which to make measurements

A CDF, DO, LHCb have
observations

Mass (GeV/c?)
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Spectrum of Bc Mesons
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BcY J/yp
Mass measurement

A Full reconstruction allows for the mass measurement
A Two pass selection tuned on BuY J/yKthenlookat J/y p

VT T
Selection variable Standard High-py ' ' 1' !
po(Trk) >1.7 GeV/c >25GeV/e oo oy 10°L 2.4 fb (a)
prJ/UTrk) >5 GeV/c >6 GeV/c . : LF
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| doy (TFO/ 0 4oy k) >25 >3 event if it passes >
|dpv(BJ|)/o-dm.-{H] <25 <2 Other ngh 'Pt E 1 L PR TR (N TR T T L L P T B L
ct =80 pum =100 pm requirements S a9 5.4 5.9 6.4 6.9
0_“' <3[‘) ju’]_n <25 #n] 6 50- T 1 7T | — T T T | — 1 1 T | T T T T | T T 1
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Systematics include uncertainties in the alignment of tracking detectors, o 25r .
momentum calibration, and fit procedure (scale factor on mass resolution) i ]

6275.6 = 2.9(stat) * 2.5(syst) MeV/c2| & o T

Mass(J/yr) GeV/c?

PRL 100, 182002, 2008
M(BcC)p, =6300 +14 +5 MeV/c ? prL101, 012001, 2008

M(BC) e, =6270.3 £ 1.4 MeV/c ? (uncalibrated ) M. Artuso , EPS 2011
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Bc Lifetime measurement

A First determinations from

semileptonic decays

A Model backgrounds and missing n

Events/(50 um)
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BcY J/yp
Lifetime measurement

A Use 6.7 fb -1 and try two independent approaches

A Selection 1: no dependence of selection on decay time
A Fit procedure fixes background determined from sideband region
A Selection 2: better S/N, but decay time dependence

A Fit procedure uses sideband background parameters as a Gaussian
constraint before fitting signal region

A Requires MC input on the decay time
time dependence
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