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w Introduction

@ B-physics active area at DG. This year:

@ 2 published papers
@ 6 submitted papers

@ Topics:

20.07.2007

o A, lifetime measurements (-> Eduard de |la Cruz Burelo)
e B_ mixing parameter measurements Am_, Ay, ¢,

@ Charge asymmetries (->Kosta Holubyev)

@ B_—pu (->Artur Maciel)

» New particle: £ . (-> Eduard de la Cruz Burelo)

e L=1 B-Meson observation and properties

» Branching ratios: B.»D_*D _*

@ Upsilon polarisation (->Valentin Kuzmin)
' (]
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Detector

Muon system
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@ Compact tracking system |n|=3

@ High muon acceptance up to |n|=2
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B lifetimes

HQET and Lattice QDC provide precise
prediction for ratios of llifetimes of B mesons
decaying weekly

@ well below threshold for strong
decays

@ theory improvements (2003) by
unquenched lattice QCD calculation
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+ ...
@ New measurement of CDF (2006, 1fb1)
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@ Two new D@ measurements: A,—=J/¥ A and A;—A Tuv

20.07.2007
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w Hadronic and semi/epfonic

hadronic
”":Q%
0
Proper decay length: I=L, (m./p,)
@ Fully reconstructable @ more ambiguities
» boost known @ need to correct for missing

neutrino momentum

@ large statistics

» hep-ex 0704.3909 » hep-ex 0706.2358
(submitted to PRL - Talk from (submitted to PRL)

Eduard de la Cruz Burelo)
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» Huge background after cuts:

multivariate likelihood selection N';; D2 Lo1.3 1
@ Discriminating variables: 2 12000"
0 L
several p, M(A,), isolation < -
13000
» Reference distributions o i
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from data i
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@ Systematics of unbinned maximum likelihood would be completely
dominated by background modeling

@ Use binned y? and fit mass in every bin for yield
@ background still dominates

20.07.2007

gystematic error
|

fetime and Bs Parameters at DO
Thorsten Kuhl, Manchester EPS 2007



@ Distribution of measured VP[DL

F.(%,) = [dKHK) e/ D) @R (A - A, S)]

(b)

@ Resolution function

w Lifetime fit

il DZ L=1.3 fb"
R(y, - 4,5) = [ P(0)G(A, - A,0,9)do 8
o N
@ Scale factor for the impact ‘g 102'
parameter in the data about 3 [t
1.19 -E 0
3 parameters in the fit: 2 10'_1'5 """ |
° Ntot i E
@ charm-fraction S | R 02 03
e lifetime A" (cm)
(A,) = 1.290%1 10 (stat)!y os! (syst) ps
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and. conclusion

Ay Lifetime Measurements
T /Typpe 05 0.6 07 08 08 1 1.1 12

» Two new D@ results for A, o e e 18 524005
ALEPH ACTT —e—1  1.30 55 10.04
lifetime OPALA. | —e—1 129 °®1006
@ Combined result: DELPHIA, | p—e—r 111 5 £ 0.05
?.E:.I:— A " aal 1.32 £ 0,15+ 0.06
1= 1.25 +£0.10 ps o 122 521004
. 250 pl (02-04)
@ Combined results same orde )
:‘:{.Pil:?_n\g;fw A = 159+£0.081+003
of precision like the CDF o 'é%_l__%h e B 129 w009
PDG . (0200
reSUIt from 2006 averages DCFL_I.FJJ#}U]AG p—e— 1.22 'S+ 0.04
@ Everything matches well | 277 77 e nm
e FDG 2007 1,409+ 0.065
except CDP measurement 23010074 PDG 2006 (IR Qi | (osERacenom
040608112141618222
, lifetime [ps]
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q ecaying N

eigenstates

» Oscillation of neutral meson|B? 0 i i 0
into its antiparticle|BY) > ;0 B, _ M=yl Myl B
@ 3 Observables: ot B° mi—érikz m—él‘ B°
» Mass difference: Am_(see
PRL 97,021802 (2006))
P wave

» Width difference: AT,

» Phase between CP and mass m
eigenstate: ¢ =arg(l',,/M,,)

B, )y ¢

@ CP breaking phase direct
measurable in decay of B, into

CP eigenstates

CP even
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@ Measurements (PRL 98,121801 (2007)):
o AI' - difference of 1 and 1,

» ¢_— angular correlation (decay plane of J/¥ and ¢)
@ Simultaneous fit
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/nferprefaﬁon
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@ brown: charge asymmetry measurement (talk from K. Holubvey)

@ pblue: J/¥¢$ — four fold ambiguity
* red: combination with charge asymmetry
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w Summary

e A lifetime: two new measurements by DJ
e A, A v : 1=1.290£0.119(stat.)£0.091(syst.)ps
e A -J/¥ A:1=1.218+0.130(stat.)+£0.042(syst.)ps

@ Combined: 1t=1.250%0.10 ps
@ Combination as sensitive as CDF result from 2006
@ Compatible with calculation and earlier measurements
@ B_ parameters: measurement of A" and first measurement of A¢ in B,
decay into CP-eigenstate J/¥ ¢
e AI'’=0.17+£0.09ps?; |¢.|=0.79+0.56

o With [¢|=0 (SM): AT ,=0.12+0.09ps

@ Improvement in combination with charge asymmetry
measurements: (K. Holubyev)
@ Am_: Next update will include same side tagging, more channels

and luminosity; expect a much higer sensitivity
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