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Motivation: HQET %

» Heavy-light bound state
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TeVatron Performance #

FERMILAB'S ACCELERATOR CHAIN

o
L. 3

s \s=1.96 TeV pp collider

- MAIN INJECTOR
» Performance consistently improving -f‘/n:.:_:c!gn oY
TEVATRON N \}&
® World Record initial luminosity at a 7 2))
hadron collider 1.42x10°* sec”'cm™ \ N / Z T::fﬁ,::;

"N\}
5 “}{L __SOURCE
YR ) oy, 5

(Oct 4, 2005)
* Expect4 -8 b by 2009

A
% BOOSTER
LINAC

: COCKCROFT-WALTOM

& | I PROTON _——= jf;' g

E >00r | ,; >~ M wection  Diseutisn

z NEUTRING— t’;,_,. “Meson o

'E 400_— - '

E 3001 y. | @ Both experiments have ~ 1 fb™ to
= ~ | tape

£ 200 . » Results use 210 pb™' (2003

T | - 2003 . shutdown) up to 490 pb™! (2004
< 100" 2002 shutdown)

3 0' 00 @ Results with new data out

0 50 100 150 200 250 300 330 SOON
ay

PANIC 2005 J. Pursley 3



CDF and D% Detectors

Forward Mini-drift
chambers

e Wire drift chamber : \ R\

» Silicon vertex trigger ;

[ Forward Scintillator |

[ Central Scintillator |
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o Triggered muon coverage [n| < 1.1 = ==
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| New Solenoid, Tracking System
Si, SciFi,Preshowers

+ New Electronics, Trig, DAQ

o Scintillating fiber tracker and
silicon

® Trigger tracking to n| < 2
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Data Samples

» J/y samples:

» Exclusive B - J/y K modes

* Dimuon trigger

» Semileptonic B - D/vX samples:

D@ has larger muon acceptance _

» CDF lowers lepton trigger p_ by
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requiring additional displaced track

» Fully hadronic samples (CDF only):

» Secondary vertex trigger

» Fully reconstructed B events
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&85 D' narrow states: D " and D ™
+ CDF: 210 pb" D™ & D'
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» D™ - D' (also feed-down from D" — n’D") _
» Fit mass difference M(D"™") - M(D") ol
* Best measurement!
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° M(Dl") =2421.7 £ 0.7 £ 0.6 MeV/c* (seen at )0 _, Dy MO }MDY GeV)
Belle, M(D °) = 2427 + 26 + 25 MeV/c?)
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o I'(D°)=20.0+1.7+1.3 MeV/c*
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o M(D ) =2463.3 £0.6 + 0.8 MeV/c*(PDG |

average M(D ) = 2461.1 + 1.6 MeV/c?)
o T(D,)=49.2+23+13 MeV/c’
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D™ narrow states cont. %

D@: 460 pb’! % 140 ,.
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Order of magnitude better than previous resulgs'

a B(b—> B)3(B - (D Dz*o)u vuX)°B((D1 Dz*o) D" ") =(0.122 £ 0.007 +
0.015)%

s B(b—-B)B(B >D °u+v X)-B(D '>D ") =(0.087 £ 0.007 £ 0.015)%

» B(b— B)*B(B - D2*°u+vuX)-B(D2*° >D ") = (0.035 £ 0.007 £ 0.008)%
s B(B~D," u'v X)*B(D,” ~D"'x")
B(B-D 'p vuX)-B(Dl" D" ")

=0.39 + 0.09 + 0.12
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First Evidence of B ~D_"nvX %

> D@: 485 pb™'
» Complex 6 track final state:
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B™ narrow states: B and B’ DS
» D@: 350 pb™
» Reconstruct B™ — B in three decay modes:
@ B »J/yK and B’-»J/y K" and B’-=J/y KS
@ Add events from all three modes, fit mass difference M(Bn) — M(B)

s Fix ['(B)= F(BZ*) (theoretical expectation), allow width to float in fit

a Fix B(BZ* — Bn) = 1.0 (theoretical expectation)
B(B, »Bm) 200

D@ Runll Preliminary

° First observation of separate peaks ata ., i
hadron collider; only narrow width

measurement! 100
e M(B)=5724 +4 +7 MeV/c’
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MeV/c’ ol (. .
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B narrow states cont.
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CDF and D@ results agree within errors; differences look like statistical fluctuations
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Conclusions
Exp Comment D ° mass (MeV/c?)| D "width (MeV/c?)
BELLE B -D"'nw 2427 £ 26 £ 25 384_7;107 + 74
CDF pp at 1.96 TeV | 2421.7+£0.7+0.6 1200+ 1.7+1.3
Exp Comment D, mass (MeV/c?)| D™ width (MeV/c?)
BELLE B -D'nw 2461.6 £2.1+3.3 456+44+6.7
CLEO2 e'e »D'ntX 2465+ 3+ 3 28_7+8 + 6
E687 |yBe—-D'ntX 2453 +3 +2 25+ 10+£5
CDF | ppat1.96TeV 24633+0.6+08 492+23+13
Exp Comment Bj* mass (MeV/c?) Bj* width (MeV/c?)
CDFI ppat 1.8 TeV 5710 + 20
DELPHI Ecmee = 88-94 GeV 5732+5+ 20 145 + 28
OPAL Ecmee = 88-94 GeV 5681 £ 11 116 + 24
Exp Comment B ” mass (MeV/c?) | B "width (MeV/c?)
DELHPI e'e »Z 5732 £ 20
DO pp at 1.96 TeV | 5724 +4 +7 23+ 12 £9
CDF pp at 1.96 TeV | 5734 £ 3 £ 2
Exp Comment B, mass (MeV/c?)
DELHPI e'e - Z 5738 £ 14
CDF pp at 1.96 TeV | 5738 £5+ 1
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@ Best D™ narrow mass

and width
measurements

® Best D™ narrow semi-
leptonic branching
ratio measurement
® First observation of
B -D "uvX

S sl
» Best measurement of
B™ narrow masses
® Best (only!)
measurement of B™
narrow width
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Future Research

» Measurements are statistically limited

» More data being processed

» Results are interesting and competitive

* D@ semileptonic branching fractions order of magnitude
better than previous measurements

» CDF B mass measurement the best so far

» New analyses (eg B_~ search) also underway

> All test different models of HQET

Stay tuned for more results from the TeVatron!
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o CDF: M(B.") - M(B ) ~4MeV/c2, DO: M(B_") - M(B ) ~ 24 MeV/c’
2 1 2 1

@ Agrees within errors, but why the discrepancy?

@ Similar B decay channels (B" - J/yy K7)
» Tighter cuts for B pion in CDF: 7 in a cone around B, B isolation cut
@ Similar signal structure:

o CDF non-rel. Breit-Wigner, DO rel. Breit-Wigner
o CDF width fixed, DO width floats
» B(B,” »Bm)/B(B," » B'n) = 1.1 for CDF, 1.0 for DO

o Different background parameterizations

@ CDF: use B sidebands to separate combinatorial bkg
o D@: fit all bkg together

o Evaluated same systematic errors (including one for bkg parameterization)

» Conclusion: statistical fluctuation, need more data
PANIC 2005 J. Pursley 14



