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+ -  + -  I .  e e  + T T  

The reaction was measured using a l l  possible decay channels except e+e-v; and 
V + ~ - V V  f inal  s t a t e s  by triggering the detector on '2 charged par t ic les  with trans- 
verse momentum of ? 200 MeV/c. With JLdt = 11.3 pb-l 434 events were collected. 

Table 1: Branching Fractions fo r  T-lepton 

0.84 t 0.02 
0.15 2 0.02 
0.01 2 0.004 

The to ta l  cross section i s  consistent with the point cross section 
RT = aT/u - 1.03 i 0.05 r 0.07 ( s t a t . ,  sys t . )  (standard model = 1.003). The 

P t  - 
cutoff parameters h k  are determined from or = a p t ( l  2 s / (s -A" ) ) 2  to 
A -  > 111 GeV, A+ > 149 GeV with 95% c.1. - 
The asymmetry of the forward-backward production i s  < A T T >  = -(10.3r5.2)-10-~ 
compared to  the standard GWS-theory of -9.2.10-2. The l ifet ime of the T-leptons 
was determined my measuring the decay vertex to (4.7 + 3.9/-2.9). 10-13 sec. 

2 .  Coupling Strengths of Weak Neutral Currents 

Using a l l  three leptonic reactions e+e- + e'e-, LI'U-, T'T-, the weak neutral 
coupling constants a ,  v were determined from a common f i t  of the theoretical  
d i f ferent ia l  cross ection expressionsto the experimental distr ibutions yielding 
a2 = 1.22 t 0.41, vq = -0.12 r 0.33 (standard model: a2 = 1, v2 = 0.008) 
(see Fig.1). 

Fig.1: The 95% c.1.-contours 
a s  determined from ve-scattering 
(shaded areas) and t i s  ex- 
periment in a v2 - aep lane .  
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i\ssuming the  v a l i d i t y  o f  the standard GWS-model the simultaneous f i t  g ives 
s in20 = 0.21 + 0.14/-0.09. 

W 
3. Systematic E r r o r s  i n  a, Determinat ion from e'e- Reactions - 

The p r o p e r t i e s  o f  hadronic a n n i h i l a t i o n  events were compared t o  two models f o r  
the  f ragmentat ion i n t o  hadrons: 

a )  Hoyer model, which uses independent f ragmentat ion o f  quarks and gluons 
a l a  Feynman-Field. 

b )  Lund model, u t i l i z i n g  a co lour  s t r i n g  model where qq-pai rs  and qqg events 
a re  produced along the s t r i n g  between the o r i g i n a l  qq p a i r .  

The study was done w i t h  charged hadrons on ly  and i s  based on a s t a t i s t i c s  o f  
3021 events (11.6 pb-1). Three d i f f e r e n t  methods were used f o r  the  determinat ion 
of as: 

- from the f r a c t i o n  f3 o f  3 j e t  events determined by 3 d i f f e r e n t  methods 

- from the  t h r u s t  d i s t r i b u t i o n  o f  3 j e t  events determined by  a c l u s t e r  method 

- from the  a s y n e t r y  o f  energy weighted angular c o r r e l a t i o n s .  

Experimental r e s u l t s  were compared t o  Monte-Carlo p r e d i c t i o n s  a d j u s t i n g  a t o  ge t  
agreement i n  bo th  d i s t r i b u t i o n s .  For  o t h e r  parameters i n  the models the standard 
values were used. The r e s u l t s  are g iven i n  Table 2. 

Table 2: Values o f  crS oeduced from Lund and Hoyer model w i t h  d i f f e r e n t   neth hods 

Method Lund - Hoyer 
Nr .  o f  3 n e n t s  f3  by: as as 

S 0.25, A 0.1 0.28 + .045 0.19 + .03 
0 9 . 3  0.255 2 .050 0.20 + .035 
0 ' 0.2 0.260 +- .040 0.19 2 .02 
c lus te r -a1  g o r i  thm 0.235 ? .025 0.145 + .02 

c l u s t e r  t n r u s t  0.235 r .025 0.155 + .015 

Energy weighted ang.corr.  0.25 r .04 0.150 +- .020 
L 

The conclus ion from t h i s  study i s  t h a t  the Lund model y i e l d s  sys temat i ca l l y  h igher  
rs-va lues by 20-50%, whereas w i t h i n  one model t h e  v a r i a t i o n s  a r e  w i t h i n  20%. The 
reason can be l a r g e l y  expla ined by the d i f f e r e n c e  i n  the f ragmentat ion process. 

4. Photon S t ruc tu re  Funct ions 

a.) F i n a l  s t a t e  i s  a l e p t o n  p a i r  (u+u- and e'e-). 
The p p t o n  s t r u c t u r e  f u n c t i o n  formal ism was used t o  analyse events o f  the  type 
e + -, -+ e + e +  + L-, where v" i s  a v i r t u a l  photon w i t h  a Q~ o f  2 10 G ~ v ~ .  The 
process can be ca lcu la ted  on the bas is  o f  the p o i n t l i k e  coupl ings and good agree- 
ment i s  found f o r  F2 versus x, the Feynman scale va r iab le .  

b.) Hadronic f i n a l  s t a t e .  
Events o f  the type e + v* + e + X (= hadronic system) were .detected by record ing  
the la rge  angle sca t te red  e l e c t r o n  i n  endcap ca lor imeters.  The r e s u l t s  were com- 
pared t o  th ree  type o f  model ca lcu la t ions :  

- the  hadronic  c o n t r i b u t i o n  described by VDM 
- the quark par ton c o n t r i b u t i o n ,  ca lcu la ted  on the  bas is  o f  p o i n t l i k e  

q-y-coup1 i ngs 
- QCD c o r r e c t i o n s  t o  t h e  quark par ton  c o n t r i b u t i o n  by the  exchange of gluons 

i n  t h e  box diagram . 
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Fig.2: 
F2(y)  versus x ( v i s )  and comparisons 
w i t h  d i f f e r e n t  model c a l c u l a t i o n s  f o r  
CELLO (Fig.2a) and JADE (Fig.26) ex- 
periment. 

Conclusions f o r  the  CELLO experiment: 

- The form f a c t o r  i s  f a r  b igger  than the VDM p r e d i c t i o n s  g i v i n g  evidence f o r  
p o i n t l i k e  coupl ing o f  the t a r g e t  photon t o  q and q .  

- The experimental p o i n t s  can best be described by an u,d,s-contr ibut ion from 
the  QCD-calculat ion together  w i t h  a c-quark c o n t r i b u t i o n  according t o  the 
quark-parton model 

- the  QCD scale parameter i s  i n  the range o f  A 0 .1  - 0.2 GeV. 

Conclusions f o r  the JADE-experiment: 

- Data a re  cons is ten t  w i t h  Leading Order QCD 

- C o n t r i b u t i o n  o f  c-quark no t  necessary t o  exp la in  data 

- Higher o rder  c a l c u l a t i o n s  a r e  consis tent  w i t h  the  data except a t  
S M ~  1 x-val ues 

- "LO = 0.28 + 0.13/-0.09; Am = 0.22 + 0.10/-0.09 
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