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Absolute cross-section measurements with the CERN-IHEP Boson Spectrometer in the
reaction 7p — X  at 11 and 25 GeV/c indicate that the S, T, U cross sections obtained
with the old missing-mass spectrometer (1965/66) at 12 GeV/c have been overestimated by
a factor of ~4. While this does not affect the statistical significance of the peaks, it is
important for any comparison with other experiments.

In 1971 we observed with the CERN-IHEP Boson
Spectrometer (CIBS) in the reaction 77p—-X"p at
25 GeV/c that the missing-mass spectra are with-
out structure! in the “S, 7T, U region” (1.8-2.5
GeV)? and above. In order to understand the ab-
sence of the S, 7, U peaks in the new data, we
have compared the published cross sections of the
old missing-mass spectrometer (MMS) of 1965/662
with those of the CIBS. The comparison is done by
using the differential cross section Ag/AMA¢ for
the smooth physical background at a mass of ~2
GeV.

I. THE MMS (1966) DATA, np > X 'p AT 12 GeV/c

(@) The “S” peak (M =1.9 GeV). This is quoted
in Ref. 2 as having a differential cross section
A0/At=35 pub/GeV/c)? in the momentum transfer
interval 0.22< [£|<0.36 (GeV/c)?. Since there are
226 events contained in the peak, the cross section
per event is (A0/Af)eyen: =0.16 ub/(GeV/c)?. The S
peak appears only in the decay mode X~ -3 charged
tracks (+neutrals).® In order to obtain the quantity
Ao/AMAE for all missing-mass events at the mass
of the S, we add the subspectra for the different
decay multiplicities (see Ref. 4, Fig. 1) and find a
background level of 680 events inside one mass bin
of 10 MeV.

Therefore®

Ag
AMALt

=10. 5 mb/(GeV/c)? GeV

ot § M =19 Gev
|7]=0.29 (GeV/c)2.

(b) The “T” and “U” region (2.2-2.4 GeV). Ap-
plying the same procedure to Ref. 1 (Table I and
Figs. 2 and 3) leads to

Ag
AMAE

=12.2 mb/(GeV/c)?GeV

at{ M =2.3 GeV
|£]=0.29 (GeV/c)2.
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This number can only be considered as a rough
check of (a), since the spectrum is rising with in-
creasing mass.

II. THE CIBS (1971) DATA, 7p =+ X'p AT 11
AND 25 GeV/c

(@) The 11-GeV/c vun. In the beginning of 1970,
before moving to Serpukhov, data were taken® with
the CIBS at CERN at 11 GeV/c, in the mass inter-
val from 1 to 2 GeV.” Since the full acceptance
of the spectrometer covered also the “S” region,
those data can be used for a comparison with the
MMS cross sections. From the 11-GeV/c data
where all parameters (acceptance, efficiencies,
etc.) are known, we obtain

AC
AMAL

=2.7 ub/(GeV/c)*GeV per event

for
0.17< [ ¢|<0.33 (GeV/c)?.

With a background level of 1240 events per bin of
10 MeV we get

Ao
AMAL

=3.3 mb/(GeV/c)?GeV

¢ % M =1.9 GeV
|£]=0.25 (GeV/c)?.
If we scale® this to the |#|=0.29 (GeV/c)? of the S
(MMS) and further correct for the energy differ-
ence (11~ 12 GeV/c) using Ao/AMAL~1/p,, (from
CIBS data) we obtain finally

Ag
AMAL

=2.5mb/(GeV/c)?GeV

¢ M=1.QGeV
aty|71=0.29 (GeV/c).

(b) The 25-GeV/c run. This can be used as
rough check of (a). From Fig. 4 of Ref. 1 we read
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A0
AMA¢

=1.2 mb/(GeV/c)? GeV

at § M =1.9 Gev
|7]=0.29 (GeV/c).

When scaled to 12 GeV/c with Ac/aMAt~1/p,,
(from CIBS data at 25 and 40 GeV/c)

Ag
AMAL

=2.5 mb/(GeV/c)*GeV.

III. CONCLUSIONS

Comparison of the differential cross section
AG/AMAL between the data of CIBS [2.5 mb/
(GeV/c)*GeV] and MMS [10.5 mb/(GeV/c)?GeV]
for similar conditions [M=1.9 GeV, |#|=0.29
(GeV /c?, pin. =12 GeV/c] shows a discrepancy by a

factor of ~4 (estimated uncertainty +1).

We believe that the correct cross sections are
those of CIBS, for the following reasons:

(i) In the CIBS a large number of internal cross
checks were possible due to a powerful decay spec-
trometer in the forward direction. In particular,
correct absolute elastic cross sections were ob-
tained.

(ii) In the MMS analysis, as far as it can be re-
constructed now, the trigger efficiency (~20-30%)
has been omitted when calculating the incident pion
flux. The old MMS cross sections of Ref. 2 should
therefore be corrected by the above factor.

While this does not change the statistical signif-
icance of the peaks, it is important for any com-
parison with other experiments (Ref. 9).
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The necessity of the cross-section correction in the
MMS data has been pointed out to members of Stony
Brook-Northeastern experiment (communications to
Professor M. Gettner at the Oxford Conference, April
1972, and also to Professor D. Garelick at the Phila-
delphia Conference, April 1972). It implies that the
negative evidence of their experiment as regards the
S, T, U peaks is not “six to ten standard deviations”
as claimed by the authors, but four times less, i.e.,
~2 standard deviations only.



