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Review on B%-BY0 mixing and b-lifetime measurements at CDF/LEP/SLD

In the last decade at LEP/SLD and CDF :

e New weakly decaying B-hadrons have been observed
(B2, As, Zb)

e The production and decay of B hadrons have been
intensively studied :

T, Am, AT
using inclusive and semi-exclusive decays.
This thanks to :

e the excellent performance of the machines,

e the excellent performance of the detectors :
these measurements would have not been possible

without the development of SILICON DETECTORS,

¢ the development of experimental /analysis techniques,
conceived and improved within fruitful collaborations
(LEP/SLD/CDF Working Groups)

Achille Stocchi ICHEP2000-Osaka 27" Jul.-2"% Aug.



Review on B”-BY mixing and b-lifetime measurements at CDF /LEP/SLD

‘ b-Lifetime Measurements I

All lifetimes of weakly decaying B hadrons have been
precisely measured ( apart for =; and (25, )

IMPORTANT TEST of B decay DYNAMICS

Not only
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News since last year :
7(BY) much improved ( D" ¢ (ALEPH,OPAL); incl. vtxs (DELPHI))
7(B™) improved (incl. vtxs (DELPHI))

7(B°) = 1.548 £+ 0.021 ps
7(B™) = 1.647 £ 0.021 ps

¥ L ] iI LI L] Li I Li Li ¥ E l L] L] |
B /(B H 1.070+0.02
1.0-1.1
oB_)/t(B") }_._l 0.945+0.039
| 0.99 - 1.01
WA VT(B") H 0.794+0.053
0.9-1.0
(b baryon) ’_._I 0.780-0.035
mg“] NPT A ,_l T 0‘9 = 1"0
07 08 09 1 11 12
B Lifetime
Working Group lifetime ratio
July 2000

The hierarchy was correctly predicted !

r(BT)/7(B") — 3¢ effect in agreement with theory
r(B))/T(B"Y) = lo diff. wrt theory — new data needed.
As Problem — the precision of the results push for a better
understanding of the theory
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Lifetime Difference : Al

e Benefit from the work done on lifetime

e Interest - = ~ 37 —"—Ei (naively)
— possible visibility for AL,

Am, accessible via AT', (important if Am. is too high)

e Caveat : Theory still uncertain.
Recent result : AT';/T; = 0.047 + 0.015 + 0.016
D.Becirevic,D.Meloni,A.Retico,V.Giménez, V. .Lubicz,G.Martinelli,

hep-ph /0006135
=
E CDF, LEP average
- 2 (Preliminary)
g ] 68% C.L. region
= ] 95% C.L. region
'g B 99% C.L. region
=

2l

AT sl Ve =0 lﬁtg'ig
AT, /T; < 0.31at95 % C.L.
( assuming T{Ba} = r{BE) )

Achille Stocchi ICHEP2000-Osaka 27" Jul.-2" 9 Aug.



Review on B%-BY mixing and b-lifetime measurements at CDF /LEP /SLD

‘ B — B QOscillations l
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Am~ A L [0-pre 0165, By, Am~ A1 6B,
o Amg, >~ 20 x Amy (20 x 1/A%)

&2 A f
_“m | -z "': =2 . a—— B B
- A% By . oy +9 ; { - de By

Achille Stocchi ICHEP2000-Osaka 27" Jul -2"%Aug.



Review on B"-B0 mixing and b-lifetime measurements at CDF /LEP/SLD

BY — B, Oscillations : Amy

A TextBook Plot !

~ DELPHI (Incl. lepton)
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ALEPH D 3.Qjat i ] |,._F__.__|__4 l t l 0.482 +0.043 +0.024 ps
ALE FHM! e o 0.404 +0.045 +0.027 p» '
ALEEH . ¥ 0.452 £0.039 =0.044 ps™'
ALEPH m;l it 0441 £0.026 20029 ps'
CDF QUSST b+ . + 0.471 "L +0.034 ps '
“REAS e —e — 0.503 £0.064 +0.071 ps”
CPF 1. Qdet - - - 0.500 =0.052 +0.043 ps
CRE PV " -— 0.516 <0009 U0 pe !
2SR = it 0450 +0.045 +0.05]1 ps
mt.t-lr)t'- ::r: ; e 0.562 =068 50 ps’
DE g » >~ 0.493 TH.042 £0.027 ps”’
DELPHI 7 [Qjet " - 4 0.499 +0.053 D015 ps”
DELRELI b & i 0,480 =0.040 +0.051 ps '
DELPHI ?;ME toa . = 1523 +0.072 +0.043 ps’'
el = - e 0.458 +0,046 +0.032 pr”’
LAYus A i 0.437 0.043 +0.044 ps”'
L3 Mg i 5 —d 0.472 +0.049 +0.083 ps
OPAL N it 0.430 +0.043 “000 g
UFAIIMI pntienll 0.444 10,029 *303 pa”
OPAL Dw b = o 0.539 £0.060 +0.024 ps”’
ﬂl-'&h_% k o o 0.567 +0.089 “055 ps !
NEW =+ OPAL = VQixt ——t 0.497 +0.024 £0.025 pu’
SLD IsiQstepal s & i | OS8O 20066 TOO7S p '
SLD dipolydpes pa) b - o 0.561 £0.078 +0.039 ps '
SLD b ReQptepat - - gl 0452 +0.074 +0.049 p» '
SR M b - o 0.520 £0.072 +0.035 ps '
Average of 26 above i 0.486 =0.015 ps”’
- -1
o EESARC —e—i SRS IRE
Warld wverage [P _ 0.487 0014 ps”’
Lk 4

b L

035 0.4 045 0.5 0.55 0.6 0.65
Oscillations -1
{/orking Group Am, (ps )

Amg = 0.487 % 0.014 ps™*
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B? — Bg Oscillations : Am,

A lot of activity in the last few years.
For more details on the analyses see
— T. Usher and P. Coyle talks
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» 3 e i e e s
'E Worldaverage(prel.) _
= 2.8
£ datat1o & 95% CL limit 14.9 ps”
« ™ e 1.645 ¢ < semsitivity  17.9 ps’
B datatl6450
| data* 1.645 o (stat only)
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!

sensitivity 17.9 ps~' was 14.7 ps™* (last year)

limit 14.9 ps~" was 14.3 ps~' (last year)
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Evolution of Am, sensitivity
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‘ Unitarity Triangle I

Measurement Ve kv xother Constraint

b—u/b—c |Vas /Ves|? P+’
Amyg Vial®f3,Bs, f(m:) | (1 -p)° + 7
Am Vs |28, BB _ X
o {7/ f!:'jg—; 1-p)°+0

‘ Importance of Oscillation Results I
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I Results on g and 7 I
Am,

- =g l i md . Q5% himuy
i .

i g 7| sensitiv.
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p

7 = 0.336 £+ 0.045

sin28 = 0.716 £+ 0.067
sin2a = —0.29 + 0.27

=(58.5 4 7.1)°
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‘ Conclusions l

B lifetimes and oscillations have been intensively studied
during the last 10 years at CDF/LEP/SLD and spectacular
improvements have still been obtained THIS year

AND IT IS NOT FINISHED YET !

All b-lifetimes known with high precision.
r( B"']/T[BU) Hierarchy has been observed

7(B®) = 1.548 + 0.021ps — 1.4%
T(B%) = 1.647 £ 0.021ps — 1.3%
(BY) = 1.464 % 0.057ps — 3.9%

The time dependence of the oscillations has been precisely
measured

Amg = 0.487 + 0.014 ps—'— 2.9%
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Review on B%- B9 mixing and b-lifetime measurements at CDF/LEP/SLD

Am, Sensitivity at 17.9 ps~' (last year was at 14.7 ps™ ')

“a 2.5¢ signal” at about 17.5 ps~’

improvements can be still expected

The Unitarity triangle parameters are today already known
with a good precision within the Standard Model:

p = 0.205 = 0.045

sin28 = 0.716 £+ 0.067
sin2a = —0.29 + 0.27

y=(58.5 % 7.1)°

Achille Stocchi ICHEP2000-Osaka 27" Jul.-2"“Aug.



=
o .
R

=
o
Ty

-
it I-Tll'l

: |'F e

hI-|-

0
o0
0

200
QSAKA 20C

-

-bl.‘__l



