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Analysis presented here uses up
to 2.8 fb-1 of luminosity

p p collisions at
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More than 3 fb! of luminosity recorded
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CcoT N o5
Muon chambers/scintillators

»Central tracking with silicon
vertex detector and drift chamber

»Excellent Mass resolution

»Excellent particle 1D with dE/dX
and TOF detector

»Good coverage for muon

CDF and D@ Detectors | =25

g;p Forward Mini-drift Central Scintillator | Forward Scintillator
" chambers
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Low
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New Solenoid, TrackingSystem | | |, |, |, , | | | | | | | |
Si, SciFi,Preshowers 0 5 10

+ New Electronics, Trig, DAQ

»2 Tesla solenoid magnetic field for
central tracking system with silicon
and fiber tracker

»Excellent coverage for Muon
detector in 1.8 Tesla toroid magnet

»Silicon Layer O installed in 2006
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Accurate measurement of B-hadron lifetimes is a test of Heavy Quark Expansion theory.
At the lowest order all B-hadron lifetimes are same, higher order splittings are
< (Agea/M ) 2
Prediction shows t (B*)/t(B°) : 1.04 — 1.08,
1 (B.%)/7(B°) : 0.99 — 1.01 hep-ph/0310241, Phys Rev D70 094031
T (A,)/7(B°) : 0.86 — 0.95

1 (B,) : 0.484 0.05 ps hep-ph/0308214
DO measurement of CDF measurements of
T (Ap) INA I/ y(= pp)A 1 (BY) iIn B*=>I3/y(—> pp)K* and
T (Ap) IN Ap—>A, pv X 1 (BY) in B>J/y(—> pp)K™ , BO5J/y(—> pp)KPO

T (B.) In B.— M/y(—=pw)uv 1 (Ap) INn A>3/ y(— pp)A

T (By) In B.»>J/y(— pu)o T (By) In B.—»J/y(— pp)e, and in hadronic decays
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A, Lifetime at CDF

Signal region CDF Il Preliminary 1.0fb"
E_ I + Data
CDF Il Preliminary 1.0fb” 2 | [ signal
> - 210° |- —— Bkg
= 160~ * Data 2 F — Signal+Bkg
o - — Data fit @
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2 120F
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This measurement is about 3c
= 1. + 0. ) +£0.012 . - - .-
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Tay' TBO T S - - y world average
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€88 /\ Lifetime at DO 515

/,

»DO0 measurement is based on 1.2 fb-! of data, and uses A, ->J/y(p*p )A(pn)
» Fully exclusive decay, no missing neutrino

»In same run range lifetime of B® -5J/y (u*p )K (n*n") is measured
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7(A,)=1.218"773 (stat) +0.042(syst) ps T(gg) = 0.81172%% (stat) + 0.034(syst)
T

7(B®)=1.501729%% (stat) + 0.050(syst) ps
PRL 99, 142001 (2007)
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Ay Lifetimes at DO e
(semileptonic) Sei)

PRL 99, 182001(2007)
»Ap—UVAL X; AF>KOp

»First K. are constructed from two oppositely charged tracks that are
assigned m mass.

»4.4K A" events are reconstructed

»Define visible proper decay length AM=mc(L;.pr (A))/ | pr (ALY |2
» uA.events are split into 10 AM bins
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Summary of A, Lifetimes

A, Lifetime Measurements

T Tpepg 05 06 07 08 09 1 11 12
AN LR I I LN I I R

ALEPH A, | | 1.18 72+ 0.03
(81-95) ’
ALEPH A° I'T e | 1.30 527004
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OPAL A, | | o " 1.29 2= 0.06
(80-05) )
DELPHIA,l  j|— o4 1.11 %55 = 0.05
{81-85)
CDF A, | — 132+ 015+ 0.06
{02-05)
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] ~New .
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1.2 fo (02-06)
Average e 1.379 jg:gg; HFAG Plot

04 06 08 1 12 14 16 18 2 22
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B. Lifetime at DO  [si&;.

»B.is an interesting hadron, composed of two different heavy quarks b and c

»Operator Product Expansion (OPE) calculation predicts B_lifetime about 1/3

of other b-hadrons. " DO Run Il Preliminary 1.3 fb™ l_IIFJ[a*SEitW
B ==
»B_, —»J/yuv decay is considered 8 | £ Signal
:10° C Jw +Trk
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%J 180:— ) ..g
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Smb 4
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‘E’ 100:— +
:>j 80~ — J/y + Track J
wE- 025 03
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E Bt e : : .
2‘:; il +.| Lifetime is determined from simultaneous fit
St T puwweev  to invariant mass and PPDL

B. mass signal following lifetime

cut, demonstrating signal

r(BZ)=0.48+0.05ps

hep-ph/0308214

NIrmalya Parua
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7(B?)=0.4449% (stat)

+0.039

“o.03a (Syst) ps
DONote 5524-CONF

7(B?)=0.463'2%% +0.036 ps

CDF Phys Rev Lett. 97, 012002 (2006)
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Bs = Dy (¢n~ )7T :Fully Reconstructed (FR) : [ o
B, = D7 pt (7" :Partially reconstructed (PR)

»Lifetime determined in two steps:

First fit mass to determine relative fraction in different modes

Fit the proper decay time of Bs candidates

»K-factor multiplied to correct for missing tracks or wrong

mass assignment for partially reconstructed events
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B, lIfetimes summary [

T

B. Flavor-Specific Lifetime
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eW
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DO 02-04 H—k—t 1.398 =0.044 'y oo
Average H@H 1.455 =0.030
HFAG

| ] ] | | ] ] | ] ] | | ] ] | | ] |

1.2 14 16 1.8

Tg s picoseconds

Mar 01-08, 2008 Nirmalya Parua 12



&F

Lifetimes Bi—»>J/yd (578

A e lifetime of B, , ES system can be measured from B,—J/y¢

Average lifetime t,=1/T_, where I'. = (g e + Togq )/ 2~ Ty + T )/2

even
CDF Il Preliminary L=1.7 fb” - L E10°F
“ 400F c QDF Il Preliminary L=1.7 b = F DO , 2.8 1b" * Data
S » Data E | « Data 2 — Total Fit
A . - 9 B > J/
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: : | — Signal 3 F
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S 100f b et ) [
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DO measurement using 2.8
fb-1 data

1(B,) = 1.52+0.05 +0.01 ps

CDF measurement using 1.7 fb-1 data
1(B,) = 1.52+0.04 £0.02 ps
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»At tree level decays of B4y — up proceed through FCNC, and is prohibited
»Decays in standard model through higher order diagrams have very low rate
»Standard model prediction for

»Br (B = pp) = (3.42 £0.54). 10° (A.J Buras, Phys Lett. B 115 (2003)

»Br (B4 — ww) is further suppressed by CKM factor (Vi./V,q4)?

+
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»Any event at Tevatron would signal new physics
»In MSSM the enhancement of signal is proportional to tan®p

»B*— J/yK?* is used as the normalization channel by both CDF and DO
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CDF 1l Preliminary (2 fb™) = EMU-EMX
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»CDF used 2fb-1 of luminosity

»Neural net variable v is concocted using

Proper decay time A, A/c, 3D opening angle
between dimuon and displacement vector between
primary vertex and dimuon vertex, B candidate
track isolation

»>95% (90%b) C.L. limits
Br(B,~>u*p) <5.810°%(4.7x 10°8)
Br(B,—p*p’) < 1.8 108 (1.5x 10-8)

orld’s Best

DO also used 2fb-1 of data.

A likelihood ratio (LHR) is constructed using 6
variables: Muon pair isolation, Decay length
significance, pointing angle, B impact parameter,
Minimum muon impact parameter, vertex y?
probability.

>959% (90%) C.L. limits

Br(B.op*p) < 9.3 X108 (7.5 x 108)
15



FCNC D decays S %),

FCNC decays of D mesons in Standard Model is highly suppressed, Br < 10-°

DO reports a search using 1.3 fb-1 data

First show D _, D »¢on —» ptumn

254436 D _ * and 115 + 31 D+ candidates,

Search for continuum decay D—nuu significance of 8 sd

Look for M, < 1.8 GeV excluding ™[

0.96-1.06 Ge\é

Events / 20 MeV/c>

15—
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2
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1 : ! ' ] ! j : !
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0....|.....|:.‘..|....
1.40 1.65 1.90 2.15 2.40
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.]_ ¥
DO, 1.3 b _ 300
N& 2 R
Z 10000 E |
s 10000 S -
= = 200
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= 5000_— —_ S 100

[ FEET ST HPUNT TR TN S T S VR NS T ] 0 I IS NS T SRR N S S ST N S S |
a0 065 090 T Lis 140 140 165 C 190 205 24
m(i'p) (GeVie) m(r 1 1) (GeVic)

Signal events 19, Background 25.81+4.6

Exclude Br (D*—>mup) < 6.1 10-6 (3.9x10-6) at
90%0 (95%0) CL



»Tevatron is running well, and already collected over 3 fb-1 of
luminosity/experiment

»Many new improved lifetime measurements reported, some
interesting anomalies seen

»Uncertainties still mostly dominated by statistics, will be reduced by
more data.

»Prospects for improved reach for new physics in rare decays

» Stringent limits obtained for very important FCNC rare decays

»Expect to at least double our dataset by the end of the Tevatron running

So watch out for updates on existing results, and new
results in coming years
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