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Table 3. Summary of systematic errors to R

Source of systematic error Error (%)

Luminosity measurement 1.9
Detector response 1.7
Model dependence of efficiency 2.5
Monte Carlo statistics 0.5
e`e~Pe`e~Phadrons 0.4
e`e~Pq`q~ 0.5
e`e~Pe`e~c 0.6
Radiative corrections 1.0

Fig. 7. Compilation of the results for R in the energy region be-
tween 7.0%10.5 GeV. The combined errors (statistical and system-
atic errors sumed in quadrature) are shown

The data (Table 2 and Fig. 6) are also fitted very well
by linear fit: s2"25 for 29 degrees of freedom. This fit
gives the value of slope

K"[R(7.2 GeV)!R(10.34 GeV)]/R1 "0.039$0.025(stat).

The systematic uncertainty in this value due to Monte
Carlo statistics of the efficiency calculation is 0.026. We
summed the statistical and systematic errors in quadra-
ture and obtained K(0.08 at 90% CL.

We divided the energy region 7.25%10.34 GeV in 6
parts and in the Table 4 and Fig.7 our data on R are
compared to the previous experiments in the region be-
tween 7.0 and 10.5 GeV.

The weighted averaging of all results collected in the
Table 4 gives the value for R1 in the energy region
7.0%10.5 GeV:

R1 "3.579$0.066

(all errors were summed in quadrature). Using the formula
(1) we obtain a

S
"0.174$0.039 (2E+8.9 GeV, nf"4,

b4"0.908). Although the average R1 value has a good
accuracy (1.8%), the corresponding error on aS is about

Table 4. Compilation of R measurement at center-of-mass energies
7.0%10.5 GeV

Experiment 2E (GeV) R

PLUTO, 1979 [21] 7.7 3.92$0.28
DESY -Hidelberg, 1980 [22] 9.4 3.80$0.27$0.42
PLUTO, 1982 [23] 9.4 3.67$0.23$0.29
MARK-1, 1982 [24] 7.0%7.5 4.31$0.04$0.43

7.8 4.47$0.53$0.45
DASP II,1982 [25] 9.5 3.73$0.16$0.28
LENA, 1982 [26] 7.40%7.48 3.37$0.13$0.23

8.67%9.15 3.42$0.10$0.23
9.15%9.43 3.34$0.09$0.23

CUSB, 1982 [27] 10.4 3.54$0.05$0.40
CLEO, 1984 [28] 10.4 3.77$0.06$0.24
Crystal Ball, 1988 [29] 9.4 3.48$0.04$0.16
ARGUS, 1991 [30] 9.36 3.46$0.03$0.13
MD-1 [this work] 7.25%7.75 3.76$0.10$0.15

7.75%8.25 3.66$0.10$0.14
8.25%8.75 3.49$0.08$0.14
8.75%9.25 3.62$0.07$0.14
9.25%9.75 3.54$0.07$0.14
9.75%10.34 3.54$0.07$0.14

Average +8.9 3.579$0.066

a factor of 2%3 worse than it was obtained from study of
the direct QCD effects [31].

8 Summary

We have performed detailed measurements of the total
cross-section of e`e~Phadrons in the c.m.s. energy re-
gion between 7.25%10.34 GeV. The R value was found to
be constant in this energy region with the average value of
R1 "3.578$0.021$0.140 in agreement with QCD pre-
dictions and with previous results at similar c.m.s. ener-
gies. Our results are the most precise ones (only ARGUS
measurement at 9.36 GeV has the same systematic error).
The R value was not measured before in the energy
intervals of 7.8%8.7 GeV and 9.5%10.34 GeV.
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