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3. Physics Objectives for HiLum PEP, 

Physics with 2fb-l by 1991 (and more after). 

* 140K B-decays 

* 420K T decays 

* 560K C-decays 

a) B Physics. 
i. B - Mixing 
ii. Bkd, Bad, BoS lifetimes 
iii. B spectroscopy 

b) Tau Physics. 
i. Precision measurement of lifetime. 
ii. l-prong puzzle. 

c) Fragmentation. 
i. Energy Dependence, Ecm = 16 GeV, 27 GeV. 
ii. High x measurements. 
iii. Particle ratios for heavy baryons using VC. 

d) 77 Physics 
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PEM&mcbine (25 GeV) 
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Figure 2: The decay p + i)Ox+r-, p --$ K+r’ +nd its charge conjugate 
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Tau l-Prong Puzzle 

\a au -e -‘- 
Decay Mode l-Prong Branching Ratio (%) 

r--,u+ Experiment Theory 

UC 17.7 f 0.4 17.7 
UP 17.6f0.4 17.2 

7r 10.93~0.6 10.7 
K 0.7 l 0.2 0.7 

P 22.7 f 1.0 21.8 

K’ 1.4 fO.l 1.1 
XW 0.14 f 0.03 0.1-0.2 

dw 7.4 f 0.8 7.1 

x3x0 yl.ow 1.0 
mot) %15” 0.15 

9r7r”wo?J < 0.40 

arlr7 < 1.5 

x47? + 7r57F” < 0.22 

Sum I 79.7 f 1.5 

Topologicat I-prong 86.8 f 0.3 

Difference 7.1f1.5 

TPC/27 Numbers Different (?) 

World Ave.: B 1 = (86.8 &0.3)% 

TPC/2r: B, = (84.7+ l.O)% (77pb-1) 



R&ent Crystal Ball Results DowupIays Role of Neutrals 

Summary of Crystal Ball Tau Results 

T Decay Mode Exclusive Analysis Inclusive Analysis161 

uax* * 

umr*%* t 

V%A*%*R* * 

vq * < 0.3% 

vx%*~ * < 0.9% 

uvrl < 2.5% 

Yn%*%*q < 3.1% - 
VldT)r) 

22.6fO.Sfl.4% 

7.4 f 0.6 i1.3% 

0.54 =t 0.28&1.06% 

< 0.3% 

< 2.5% 

<1.4% 

< 5.9% 

< 9.8% 

I * World’s best measurement/upper liiit at present 
t First proof this decay mode exists 
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TPC/2r Can Make a Maior Contribution 
. Solving the Puzzle: 

* -20 times the data. 
* Run at Two energies, Eon = 16 GeV, 27 GeV. 
* VC can also help: 

i. Lifetime measurement. 
ii. Better e* identification. 


