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We report the measurement of the Iifeii
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The Lifetime of the tan lzpton has been measured by several groups a2t eve

storage rings. ! 2 A precise measuremant of this lifetime is an imporiant ckeck of

Add

e~ p — r vniversality. The tau lifetime is predicted o be

Tiqw = f#[mu/m,—)'sﬁs =282 210713,

where 7, and m, are the muoa lifeiime and mass, and f is the tau branehs
ratio to er?, taken to be B, = 0.18 = 0.02. We report a measuremzni of the

lifatime of the tzu based on a deferminztiion of the three track vestex Cisiribuiion.
~

For this measurement a vertex chamber was used along wii

detecior. Deiails of the HRS datector are given elsewhere.

consists of two double cylindrical lzyess of aluminized, my

layer of the veriex chamber is approximately 0.08m from the interaciion point. The
outside layer is 2t a2 radius of 0.11 m. Altogether there are 352 fubes. The infrinzic

resolution is 100x. The tracking was done in a 1.62 T field over a ra
1.9 m. The technique of measuring the decay distance of the tau reouires 2 dzizilad
T

knowledge of the beam position for each event. The average beam center was locaied

for each run by using all of ihe tracks in the combined wide angle Bhabha evexis.
The typical siziistical error in ihe awvcrege beam position was < 50z horizonielly

and < 30y vertically. The beam size wzs determined by using ihe ims;

Ll T

A

% pzrzmeter

SRR

’
{

disiribuiions for horizontal 2nd verticzl Bhabha tracks. The eferiive basm efre was

oz = 350y, 6y = G0p. These numbers include eZects due to movements cf che beam

during the run and small misalignmenis betwesn the drift chamber

Tau evenis with a 1-3 prong decay cozfigurzsiion were

s tsed for this IEsiime
reasurement. They correspond to a data sample with a total infagrated luminosity
of 200pb~L. The detailed event seleciion crijeria were the seme as those wsed In

our previous tau publicaiions. 5 © With these criteria we obtained 16

shown in Figure 1a,b,c. Several additionzal cuis wers imposed to easure track quality

and reduce systematic bias. Each of the 3 prong tracks was required to havs 2 least
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three hits in the vertex chember. Events were removed if any of the ihrze prong

tracks shared one or more hits in the veriex chamber with any other reconsiructed

zck. With thess cuts we were 125 with 758 evenis. This ratber severe rasiriction is

LTovaaw

necessary in order to eliminzie the possibility of tracking confusion within 2 single

vertax chamber cel!, which can przferentially produce desachad vertices 22d 2 longer

.--L-uu

epparexnt lifetime. Fo; each event the varie

{r]

by a least squares fit to 2 common point. The most probable d

the beam cenier was thea determined. ! Evenis with a decay distance szzor greaier

than 1.5 mm wers rejected, 2nd a chi-sgrazed ¢
imposed on u_e veriex ﬁt This reduced the i
disiribution and ecror disiribusions ere shova in ¥

igim & LY 17 Jams re
disizibution of the tau le :’ 0 vres then ce

3
the radiaiively correcied average momenizm of 13.7 GeV/e. This propar Lfeti

d
disiribution Is shown in Figure 3. The proper iime disiribution wes then 8itzd vsing

. meximum likelihood technigue. An

xponeniizl decay disiribution was ccxvoluted

with a normal distribuiion, with a width cheracteristic of each evant. Tre rasuliing

best fit to tke proper Lfeiims is

We esitimate the sysiematic errors to be 0.62 ps, based on 2 variziiozel! study

of our cuis ard tracking errors. The best it Efatime agress with
mexis and with e — g — 7 vniversality. We ho;

futvrs by relaxing cariain restrictions.

This wonk was supported in part by the U.S. Department of Energy undenr
Contracts W-31-109-ENG-38, DE-AC02-76ER01112,DE-AC03 76SF000998, DE-
AC0Z-76ER01428, and DE-AC02-84-ER40125.
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a) A tau decay into 1-3 prongs is sho

near the interaction point (cizcle). A

a) The

The tau proper Lifetime distribut

tzu decay distance disirib
decay length.

,'-

8 CAFPTION

own in the HRS central driff ck
b) A view of the iracks in the veriex chamber.

. b) The error dictribut
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¢} The extrag

A 1 mm grid is indicated.
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HRS RUN=8411

LVENT= 2994
DCHITS = 97
NPRNG = 4

SH SUM=: 3.6 +

TRACK MOMENTUM THLETA
1 —-10.2 1142
2 6.1 54.8
3 —-0.7 55.5
4 - 0.6 29.2
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