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ABSTRACT

W have measured the average B hadron bfoiine from 2% — bb ovents
vsing 1he Mark 1T detecior al the SLC. Y use an impact parameter 1ag.
requiring bwo or wmore lracks with siguibcant impact parameter {4) n a
hemusphere. to obtain o 40% efficiencr and an 50% B-purity. The 26 dis-
teibtion frot charged 1eacks in the hemisphere opposite the tag i3 used 10
fil for =, From 53 1ageed B decars we find ro = 1E3T5 5 atat ) £ 01645151 ]
pecc {proliminacy ). consistent wilh the world average. Thiz method can T
comnpetilive with my mrasurements asing high Fr leploos and has a diffecew
sensilivity ta rf B 7 [ B9

1. Introduction

In 1his paper we reporl a oeasarcraent of dhe botrtom hadeom lifetime from
ZY — b pveuts wsimg 100t £0.7 nb? of data collected by 1le MARK I detector ar 1lue
SLC. Qor macthed wses hadronie tracks 1o tag b events amd (o nweasurs the B GR iwe

2. Detector Performiance and Impact Parameter Hesolution

Tl MARR N delector measuces charged tbacks precizely vaing a V2 [ayer Cen-
¢ral Deilt Clianbor (TP 2 33 layer Drift Chamber Vertex Detector (DCVD, aud a
thres laver Silicon S5eip Vertex Detovtor (3500 with the fickt measnrenwnt a1 28
from the ipteraction peint. The DOV kas achioved spatial resolutions in hadroui: 29
decays of o = 126 pm)” + (43 gm)® Diem]. where D iz the drifl distance 10 the seus
wire, The average position resolution in the $8VDis 7 g

The signed impact parameter of tracks {6] s measwred with respect Lo an average
beaot positicn in ke plane perpendicular 1o the beam axis. The sign iy positive if
the intersection of the 1rack and the recomsteucted je1 axis corresponds to a positive
decay length. This wilt occur fur tracks from B decays. Tracks with the opposite sign
(§ = 0] can result ftem mmltiple coulamb srattering. A decars. or jer axes that
paorly reproduce the irue B hadron diveciion. The mpact paraiueter resolulion is
= gl 4 iy e Where gy is the detector and pltiple scattering coatribution, and
Comyn = 0 1w b5 [rom 2 25 pm bean motion and urecriaintics m the aligament of -
S8V1). The resglation is approximatody of = (29 pm)p® = (70 ,um'l",u"[i":f'r sindf).

Fresenlcd ol FPartiele and Fiefds *%1. Vaneoveer, B0, Canoda. dapes! [5-32 (00
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Fig- 1. T& distobulion For (a} the henusplieres opprosite the laggol sam)ale,
and {h] ail hemispheres.

Hadronic events are required 1o have ab least scven charged tracks in the Fdgcial
volume. visihle energy E 2 1E_.. thrust > 0.7, and |coséy] € 0.8 where £7 s the
angle between the thrust axis and the bean axis. From an integrated buminosity of
105 ob™ we are left with 208 hadronic events.

Only wefl measured tracks are wsed in rhe lHetime analvsis. Tracks must Jlave
at Jeast 30 COC. 16 DCVD, and [ S5V position messurements. Tracks thal pass
through inoperative DCYD cells but are assigned at ieast 2 35V hits ave also allowed.
[o addition, we require |L‘03 ] = 08, Fryanf = 0.5 Cedife, 7] = 30 owe and
[4] £ 5 mor The charged maltiplicity after cuts 5 9.9 £ 0.3 tracks.

3. B Hedron Tag and B Lifetime Measurement

The tracks are divided into two thrust hemispheres. YWe enrich the 6b sample watd;
a hemisphere tag thal requires iwo ar more tracks witl significamt napact pararocier
(6fos = +3.0) and |§] < 2 mm o redoce the light quark contribution. This ethod fioels
B hadrong with 10% efficiency and B4E purity, We tag 3% hemisplieres and doulde 1ag
11 evenis. This agroes well with the Lund §.3 Monte Carlo (300 witll parton <lhuowers.

The hemispheres opposite the tag arc a relatively uobiased sample of B hadrons.
We compute v, from the sum of Impecl parameter distribation {S8) wsing all guod
tracks in that bemizpherc (Fig. 1z). The Zf distcibation hes properties that are
advantageous Lo that of an inclosive & distrtbation. The Eé is relatively insensitive
to beam motion and Lo tracks from the 2% primary vertex. We exvract 7 from & one-
parameter maximum lkelihood fit to the T4 distribation using the T4 prabability
distributions [rom the individual quark Havors and the piwity as prescribed by the
MC. The shape of the B gquark =4 distribution has a complex dependence on the 510
geoerated Ty, bt it rowghly resembles an exponential decay fumction comvoluted withy
a resclution function. The resolution function approximates she wds disinbution aod
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display= a core Gausmian with a syminettic enponential bl that 15 due 1o Al decaps.
and tails i the multiple scatlering We Bnd the bietime tobe 7 = 1 $3f3: paec, whene
1he error ts sLalistical ool

4. Systematic LTncertainties

Az a consisbency chech, we obtaim a measurement of 7 = 1 ??_‘32 psec iy filling
the Zf ditnbuticar for all 416 hemspheres, where the quaih bianching fractions ate
aet to Lhe Standacd bledel valu=s (Fig 1B

The largest st of <ystematic error comes [rom uneestamnties m the tals
ol 1he 1rack resolatwon funtion The reEIon & = 0 gl the mclusie & distibotwn i~
the least ser=ine 1o cliarm and botlom hlstime efferts and 1+ ueed o place oot
on the gddibienal amounts of symmeltne lrack smearipg wm the MO, gaussian with
evponential 1ails thal = alloned In the data (&, =5 %) The B decar mulupheny
and momenbum speetrum were allowed to 1ary within the uncertamibues of the CLEY
and ARGT 5 measucements (&, = +1 3% The LEP eaperunents® have measured the
B fragientation o be {rgly = D OG0 03 (&, = 13 2%). and the B branching lracton
tohe fp=0222002 {f'.,.b = +[ 8%] Beam-assucated ba.ch:l;!und:, weeie sprnulated by
wnsmg M events with | andom beany events recorded al the tume ol the Z® events Pl
unceriiity o the traching efficrency 3 2% (&, = £2 1%] due to impetfect hoonledge
al 1he U peqfarmitaes unceitainties we the efficieney af mbng rertes s 10 COC
lrachs and uocoatainties 1o the 1no 1rach resslution Charge mmultiplioity etiors have «
neghgble offeat on 5 (f,, =< 1% The (lal sistemans a0 frmn alb soaree adiled
10 quadrature 15 107 of &

5. Conclusions

Yie have measvrad the B Lifetime {rom an 2nnched sample of Y — M evanta
wsg an anpact paraeter Lemisphere 1ag that 15 both efficent (0% ] and pure (S0 )
Qur prelmunan tesull m = 1 6358 S(stal) + 0 16{sst) poer 15 conmgtent wah dhe
world average of 75 = 1 24 £ 012 psec * With more statisiics this method cao hase
=1 stematic orrars under 8% and halds conside able proimse fon Fubwe 7, measorements
Futther, 1hus method has a diffeont sensienoty to A{ BT 1789 than does a Lietane
weasuremnent using lugh Fr leplons smice the seru leptonr branchmg facton v lager
e the looger lned B apecies
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