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Abstract

Some recent physics results obtained from the DELPHI Collaboration in the sector of b-
physics are reported, with a special emphasis to lifetimes and spectroscopy of b-hadrons.

The mean b lifetime has been measured to be 75 = 1.600 £ 0.010 (stat) £ 0.028 (syst) ps
investigating its decay length distribution. The lifetime of the B? meson has been determined
using 4 independent and complementary methods and the combined result turns out to be 7o
=1.54 t3-12 + 0,06 ps. The =, baryon has been observed and its lifetime estimated: 7=, = 1.5
107 4+ 0.3 ps.

As for the spectroscopy, precise determinations of the B* production and decay properties
are presented together with the observation of the orbitally excited meson states B, B;™ and
of the baryon states £, X} and Zp. For all these b-hadron states masses (or mass differences)
together with production and decay parameters are reported.

nvited talk given at the IInd Rencontres du Vietnam, Physics at the Frontiers of the Standard Model, Ho Chi Minh
City, Vietnam, October 21-28, 1995. A condensed version will appear in the Proceedings.



1 INTRODUCTION

To prepare this talk I have decided to take the following attitude:

e give priority to original results, namely results where DELPHI has been either pioneering or
“unique”;

e give priority to results which have been made possible due to some “unique” DELPHI sub—
detector (and RICH is certainly one of those);

e take into account my own personal taste too.
Following these guidelines I will then concentrate on the following subjects:

# lifetimes, with expectations and results on inclusive 7, 7 (B% and 7 (Zp);

& excited b-hadrons, with expectations and results on B*, By, B;~, Ef,‘) and =,.

2 HEAVY FLAVOR LIFETIMES

An accurate determination of the lifetimes of weakly decaying hadrons containing a heavy? quark
is important for a variety of reasons. First of all the lifetime is a fundamental property in itself, like
the mass; furthermore it allows to measure the CKM matrix element | Vap |

B(b— i)  Gymj
T T 19273

D(b— cl) = F(Z2) | Vs I )
my

Finally it is essential to understand non—perturbative hadron dynamics and to study time—dependent
B° ¢ B° mixing and CP violation in the b-sector.

ul e Fig. 1(a) shows a sketch of the decay of a meson

W/< ) W/< containing a heavy quark Q. This diagram is the so—called

Q SLIP * 1, “spectator diagram” since only the heavy quark undergoes

§g——————7 a decay, while its partner light quark acts as a spectator;

?) » this mechanism is considered to be the dominant decay

Figure 1: a) Spectator diagram for a diagram. Since the spectator diagrams are essentially the

semileptonic and hadronic decay of a me- S3me for all particles containing a given heavy quark, one

son containing a heavy quark Q; b) muon could expect that all these particles have the same lifetime.

decay diagram. This simple scheme of a pure light quark spectator

model is in disagreement with the data in the c—sector,

where we know that 7(D¥) = 2.5 7(D°), indicating significant non—spectator effects. Model de-
pendent qualitative predictions for the c—sector are:

7(D*) > 7(D°) = 7(D}) > 7(AT) 2)

o o

which are well satisfied experimentally.
For the b—sector, since the spectator model is expected to be a much better approximation, one
has a similar predicted hierarchy:

7(B*) > 7(B°%) = 7(B]) > 7(A}) A3)

2To quantify the term “heavy” one usually assumes mq >> Aqcp. Since Aqcp = 350 MeV, the b—quark is certainly
heavy and the c—quark is heavy to a lesser extent.
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