ISTITUTO NAZIONALE DI FISICA NUCLEARE

Laboratori Nazionali di Frascati

LNF—82[36

M. Basile et al, : A STUDY OF THE CLAIM TO OBSERVE
BEAUTY PRODUCTION AT THE ISR US_II_NG TWO CERENKOV
COUNTERS IN SERIES TO IDENTIFY e-

Estratto da:
Nuovo Cimento 68A, 289 (1982)

Servizio Documentazione
Aai 1aharatari Nazinnali. di_Frascatl




IL NUOVO CIMENTO Vor. 68 A, N. 4 21 Aprile 1982

A Study of the Claim to Observe Beauty Production at the ISR
Using Two Cerenkov Counters in Series to Identify e*.

-d. Basme, G. Bonvicini, G, CARA RoMro, L. CrrARELLI, A. CONTIN,
G. D’A1rf, P. D1 CEsARE, B. EsposiTo, P. GIUSTI,

T. MassaM, R. Nanra, F. PALMONARI, (. SARTORELLI,

G. VALENTI and A. ZICHICHL

OERN - Geneva, Switserland

Istituto di Fisica dell’ Universttes - Bologna, Italia

Istituto Nazionale di Fisica Nucleare - Sezione di Bologna, Italia
Istituto Nagionale di Fisica Nucleare, LNF - Frascati, Ltalia

(ricevuto il 25 Novembre 1981)

Summary. The purpose of this work was to study the claim of the
R416 group to be able to observe the production of « beauty» at the
Split-Field Magnet (SFM) facility of the CERN Intersecting Storage
rings (ISR). The two basic points of these authors were: i) by using an
improved « new » version of the reconstruction programs, a factor ~ 9 in
efficiency can be achieved with respect to the « old » SFM reconstruction
programs; ii) with two Cerenkov counters, each 1 m long, and each with
a large area of coverage as in the SFM structure, a rejection power of
1.5-10* against charged hadrons can be achieved. Point i) would mean
that the previous programs, used for five years at the SFM, were incredibly
inefficient despite the efforts, by all people concerned, to produce a
reasonable program for the SFM users. The proof that the old programs
produce a correct figure for the track detection efficiency is given by
our measurements of the average charge multiplicity (n,> at three
total c.m. (pp) energies: /5= 30, 44, 62 GeV. These values of {n.,> are
in excellent agreement with previous measurements and corroborate
our confidence in the « old » SFM reconstruction programs. Our estimate
of the efficiency for the « new » programs gives at least a factor of ~ 3 less
than the claimed factor of 9. Concerning point ii), it is well known that
the correct figure cannot be better than ~ 10-3, Any experimental
physicist can check this point if he has not done so already. Our measure-
ment (7.1 4 2.0)-10-* for incident-particle momenta between 0.8 GeV/e
and 3.0 GeV/e, performed at the SFM facility of the CERN ISR, is per-
fectly consistent. with the universally accepted figure for the above-.
mentioned rejection power. The conclusion of our study is that the R416
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group has not the necessary rejection power against charged hadrons.
Therefore, their claim to be able to observe «beauty» production at
.the ISR is unfounded.

1. — Introduction.

The purpose of this paper is to report on a measurement of the rejection
power against charged hadrons, which can be obtained with two gas threshold
Cerenkov counters, filled with nitrogen at atmospheric pressure, one of which
is in a magnetic field, as shown: in fig. 1.

The reason for this study is the claim (*) by another SFM group (J2416)
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Fig. 1. — Top view of the R416 detector, showing the MWPCs, the d E/dx chamber (209),
the gas threshold Cerenkov counters (C), and the time-of-flight system (TOF).

(*)} D. Drwyarp, H. G. Fiscuer, H., FrEuse, W. Gersr, P, G. INNocENTI, D. W,
Lawmsa, W, T. Mever, A. NorroN, O. UrLrananp, H. D. Wanun, G. FoNTAINE,
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that this rejection power is comparable to the one achieved by the same pair
of Cerenkov counters with the addition of an electromagnetic-shower detector
(EMSD), as shown in fig. 2.
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Fig. 2. — Top view of the R415 detector, showing also the electromagnetic-shower
detectors (SW, LG).

G. GHESQUIERE, G. Sayor, W, HoFMANN, M. PANTER, K. RAUSCHNABEL, J. SPENGLER,
D. WEGENER, P. HaNkE, M. HuipEN, E. E, KLUGE, T. Nakapa, A. Purzer, M. DELLA
NEeGrA, D. LineuiN, R, Gorierr and R. SosNowski: Further investigation of beauty
baryon production at the ISR, preprint CERN-EP/81-96, August 1981, submitted to
Phys. Lett. B.
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The relevance of this study is related to the observation of «heavy flavour »
production in high-energy (pp) collisions at the ISR (#2%). The key point of
this search wag, in fact, a powerful prompt (e¥) detector. The absence of the
EMSD from the experimental set-up spoils the (e*) detection, thus destroying
the possibility of observing charm or beauty signals.

In the following the effect of removing the HMSD, thus limiting the (e¥)
identification simply to the gas Cerenkov counters in series, is shown. We
also try to evaluate the efficiency of track reconstruction of the « new » program,
which is claimed (*) to be ~ 9 times higher than that of the «old » program
used throughout all cur work on charm and hadronic produetion studies at

(®) For a review see M. BASILE, G. Cara RoMEO, L. CiraRELLI, A. CoNTIN, G. D’ALf,
P. Di Cesare, B. Esposiro, P. Grusti, T. Massam, F. PALMONARI, G.. SARTORELLI,
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the ISR. TFinally in the appendix we discuss their « numerological » argument
and apply it to the scarce data of the ACCDHW group on charm production.

The conclusion is that the claim of some authors (1) to be able to observe
the production of heavy flavours at the ISR, without the necessary rejection
power against charged hadrons, is unfounded.

2. — Experimental apparatus and triggering conditions.

The measurements have been performed at the Split-Field Magnet (SFM)
facility of the CERN Intersecting Storage Rings (ISR), looking at particles
produced in an angular range Af = (35 90)°, and in a frangverse-momentum
interval between 0.8 and 3 GeVje.

Figure 2 shows the et detector of the R415 experiment (CERN-Bologna-
Frascati Collaboration), Outside the interaction region, there are: a multiwire
proportional chamber with analog read-out « dE/dz» (209), a multiwire pro-
portional chamber (MWPC) (200), a Cerenkov counter (Cy), another MWPC (203),
two Cerenkov counters (C; and C,), other MWPCs (230/1, 240/1), some TOF
counters and, finally, the electromagnetic-shower detectors, or EMSDs (lead-
glass LG3, LG4, and lead/scintillator sandwiches SW3, SW4),

The R416 apparatus, used by the Annecy-CERN-Collége de France-Dort-
mund-Heidelberg-Warsaw (ACCDHW) Collaboration (1) and shown in fig. 1,
lacks the EMSDs as outer elements.

The hardware trigger, for both experiments, required

(H.1): hits in all MWPCs;

(H.2): coincidences of hits on two Cerenkov counters (Co,C; or C,C,).

The R415 experiment further required
(H.3): an energy release above a fixed threshold in the EMSDs

[B,..(e)>500 MeV].

The soffware analysis for the two experiments was essentially the same
except for the requirement of the match of the trigger track with an energy
cluster on the EMSDs, which £415 could apply to the data.

The dFE/dy chamber was used at the software level to reject (ete~) pairs
due to external plus infernal v conversions from n° and v Dalitz decay. This
type of background was reduced to 50 % of the R415 final sample of events (*4).

(**y M. BasirLe, G. CarA RomEo, L. CirareLLI, A. CoxntiN, G. D’ALrf, P. D1 CESARE,
B. Esposiro, P. Givsti, T. MassaMm, F. PaLMoNARI, G. SARTORELLI, G. VALENTI and
A. ZicuicHI: Nuove Cimento A4, 65, 421 (1981).
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Most of the charged hadrons simulating e* were rejected (down to 29,
of the final sample of events (4)) by the R415 experiment using, in addition
to the Cerenkov counters, the EMSDs.

3. — Charged-hadron contamination with twe Cerenkovs in series.

By using the R415 experiment data sample, to compute the charged-hadron
contamination on the R416 single-electron frigger, a sample of R415 charged
track triggered events has been used in which conditions (H.2) and (H.3) were
not applied at the hardware level. Those conditions may, however, be applied
at the software level.

The charged-hadron contamination obviously depends on the particle
momenta. In the following, only tracks with p,>800 MeV/c and Ap/p<159%,
which ig the region of interest for beauty search, are retained.

Two methods can be used:

Method A. Follow the complete software analysis chain of experiment
R415, which gives a nearly pure electron sample: the difference between the
number of events left before and after the requirement of an energy release
in the EMSDs gives the fraction (%, /t) of charged hadrons expected in the final
sample of events for R416, i.e. when the electromagnetic-shower detectors are
turned off. The result is

(1) hT = (63 £ 15)%.

Method B. Select tracks which give an energy release in the electromagnetie-
shower detectors corresponding to a minimum ionizing particle, thus obtaining
a clean sample of charged hadrons, determine the Cerenkov efficiency for these
tracks, and then apply this efficiency to the expected rate of charged hadrons
in the trigger region. The result will be the expected charged-hadron rate in
the R416 final sample of events.

The Cerenkov efficiency for charged hadrons is measured to be

gy = (1.1 4 2.0)-10-4.

The measured e ./t ratio for p,.>800MeV/e in the 90° region is
~1.6:10-* (ref. (14)). This means that the rate w/e,,, is ~ 6250. By taking
into account kaons and protons [(p+p--K LK)~ 0.2 X (xt+=)], the rate
of charged hadrons to electrons (hfe,. ,) is == 7800. The rate (hje,...) of
charged hadrons seen by the Cerenkov counters, thus simulating electrons in
the R416 apparatus, is

e h

&g~ 5.3 +1.5.

6x>romx)1; enrompt
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Taking into account the background from neutral hadrons and y con-
version, whose rate is equal to that of the prompt electrons, as pointed out
in sect. 2, the R416 experiment gets, for each genuine prompt electron in the
final events sample, (h/e,....) charged hadrons and one background electron
coming from neutral hadrons; then, the percentage of charged hadrons in the
416 final sample of events is

h h /6 ompt
(2) - = T ~ (73 - 6)%.
t (h’c: + ebackg:round + 6prompf.)/eprumpt ( i ) A)

Method A has the advantage of not relying on the measured e/n ratio, while
method B is more independent of differences in the apparatus acceptances
and analysis details between the two experiments.

The results (1) and (2) from methods 4 and B can be expressed as the
percentage of good electrons in the final sample of events. One obtains

method A: good electrons/event ~ (18.5 4 7.5) % ;
method B: good electrons/event ~ (13.5 4 3.0) %, .

If one combinines the two results,

good electrons/event ~ (16 - 4) 9.

4. — Consequences for the beauty search.

By studying the rejection power against charged hadrons of the two set-ups
shown in fig. 1 and 2, it has been rneasured that, for each genwine prompt elec-
tron event,

i) the set-up of experiment R415 (two Cerenkov counters in series plus
an EMSD (fig. 2)) collects
1 fake event from neutral-hadron background, plus
0.044-0.02 fake events from charged-hadron background (4), i.e.
1.044-0.02 fake evenis: total;
ii) the set-up of experiment K416 (only two Cerenkov counters in series
(fig. 1)) collects
1 fake event from neutral-hadron background, plus
4.34-1.6 fake events from charged-hadron background, ¢.e.
5.311.6 fake events: total.
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It is worth noting that the ratio (events/good electron) does not vary
linearly, and varies very rapidly, with the percentage of charged hadrons in
the final sample of events. This is illustrated in fig. 3, in which the R416 charged-
hadron contamination is also reported.

I T I I

24 |- -

20

T
I

16 - .

12 -

(good+fake) events / good electron event

0 20 40 60 80 100
events triggered by charged hadrons (%)

Fig. 3. — Events in the final sample per good electron as a function of the fraction
of events triggered by a charged hadron. A fixed neutral-hadron contamination of 509,
of the pure electron fraction of the final event sample is assumed.

As the prompt electron signal is used by both experiments to select events
in which heavy flavours are produced, the R415 experiment has a signal/back-
ground ratio of 1/1.04 at the trigger level, while the R416 experiment has the
most unfavourable ratio of 1/5.3.

The effect of such a background can be evaluated on the A beauty baryon
signal, observed by experiment R415 (') in the reaction

(3) pp — Al M;J-anything

> gt

L pDY

— Kij .

The ratio signal/background in the R415 experiment was perfectly consistent
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with the expected value, i.e. one to one. In faet, in the A? mass range there
were 30 eombinations (the signal) and 26 background combinations.

The other experiment (£416) studied reaction (3) in a sample of 1.8-10¢
triggered events (). Given the contamination on the trigger stated above,
only (2.9-4+0.7)-10% events were genuine prompt electron events. The R416
experiment should, therefore, expect

(4a) 12-4+3.6 A2 combinations,
and
(4b) 54 -+ 17 background combinations,

if the efficiency for the detection of the final state of reaction (3) were the same
for the two experiments.
The R416 experiment had

i) a better efficiency for «leading» protons (|| = 2|p.|[Vs>0.3), due
to improvements in the forward part of the SFM spectrometer (compensator
magnet chambers) only partially available during the R415 run;

ii) a better single-track efficiency due to improvements in the recon-
struction programs with respect to the F415 ones.

1 E\ | I T 1 T T

/

/

£(R415) / e(comp- chambers)

0.3 0.5 0.7 0.9

IXLI

Fig. 4. — Ratio between the efficiency for detecting positive particles as it is in the
R415 data and the same efficiency with the compensator chambers, as a function of
el
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Figure 4 shows the ratio between the efficiency for positive particles as it
is in the R415 data and the efficiency for positive particles with the compensator
chambers, plotted as a function of |#,|. By folding the observed |z | distribution
of protons in the R415 data, shown in fig. 5, with the efficiency shown in fig. 4,
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Fig. 5. — Measured |xy| distribution of positive particles in K415 data.

the increase in efficiency for detecting the «leading» protons of the R416
experiment ig

&(R416: protons, |zy|>0.3)

= 1,55 .
&(R415: protons, |oy|>0.3) 1.65

(5a)

However, the increase in efficiency for deteeting protons coming from reac-
tion (3) must be computed from the expected | | distribution, shown in fig. 6,
of the protons coming from A%, when this is produced according to the meas-
ured |o,| distribution (*?). From fig. 4 and 6, one obtains

¢(R416: protons from AJ, |2./>0.3)

(5) &(R415: protons from A}, |ry|>0.3)

= 1.26 .

About 209, of the events selected by the R416 experiment, containing a
proton with a very high |, |, are, therefore, useless for Al search, and contribute
only to the background.
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Fig. 6. — Expected |v;| distribution of protons coming from the decay A —>pD°r,-
when the A? is produced following the measured |z distribution: (do/d|wg|)ec
oc (11— |ag))0.

The improvements in the reconstruction programs lead to an increase in
efficiency, for the R416 experiment, of

e(R416: protons) .
(6) ¢(R415: protons) 18309,

e(R416: Kntn—)

e(R415: K -mte) =133

(M)

and

¢(R416: «anything » in reaction (3)>4) 110
¢(R415: «anything » in reaction (3)>4) ~ °

8)

Results (7) and (8) are based on the declared R416 efficiencies (') and on the
efficiency tables, computed via Monte Carlo simulation, for the E415 experi-
ment. These have been proved to be correctly computed by measuring the

(*) Note that this number does not take into account the different background con-
taminations of the B415 and the R416 event samples, and assumes that all the dif-
ference in the number of « leading » protons found is due only to the efficiency of the
recongtruction programs.
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correct total charged multiplicities produced in (pp) collisions at three dif-
ferent values of the ¢.m. energy (19).

Combining the results (bb)-(8), the total increase in efficiency for the de-
tection of the final state of reaction (3), obtained by the R416 experiment, is

e(R416)

®) g(R415)

=2.82,

while results (5a), (6)-(8) indicate an increase by a factor of 3.47 in the efficiency
for detecting background events.

If we apply these increases in efficiencies to the R416 expectations (44) and
(4b), the result is

(10a) expected A? signal: 34 4+ 10 combinations ;
(100) expected background: 187 4 59 combinations .

The p(Ktn~),m~ invariant-mass spectrum obtained by the R416 experi-
ment (*) and shown in fig. 7 contains, in the A} mass range (5.35<

I ! I ! l '

200 {— ]

i - A _JLIJ—L |
100 |- 11
:‘-'JIJ: | I q

4 5 6 7
Mass [p 7~ (K™ ). | GeV/c®

Fig. 7. — p(K™nt)pon~ invariant-mass distribution of experiment R416, obtained as
illustrated in ref. (%).

Combinations per 75 MeV/c

(*5) M. BasiLE, G. Cara RomEoO, L. CrrareLLI, A. CoNTiN, G. D’ALf, P. D1 CESARE,
B. Espostto, P, Grustr, T. Massam, R. Nania, I, PALMoNARI, V. RossI, G. SARTORELLI,

M. ServeETTI, G. SUSINNO, G. VALENTI, L. Vorano and A. ZicHICHI: Nuovo Cimento
A, 65, 400 (1981).
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< m(pK wtrn) < 5.50 GeV/c?), about 280 combinations, 30 of which can indeed
be considered as a A «signal». The background level, 2504-16 combinations,
is within one standard deviation of the value expected by our calculation (10b).

The B416 experiment could not see 30 combinations in such a high back-
ground level.

The claim of the K416 group (*) to be able to see the signal, if the A was
really produced in (pp) interactions at Vs = 62 GeV, is, therefore, deprived
of any experimental basis. The work reported by our group (***°) on the
observation of A? in (pp) interactions at v/s = 62 GeV remains, therefore, the
only experimental study of this process and it is fully valid, as it was before
the R416 claimed « check » ().

APPENDIX

The numerology applied to the AOCCDHW data on charm production.

An argument, referred to in the following as « numerology », has been used
by the ACCDHW Collaboration (1) to support their alleged «experimental
evidence » against the presence of A signalin their data. It statesthe following.

Let us define the quantities

N = number of events with an e+ trigger and with a proton with |@y| > 0.32;

8 = number of observed events with a A®— p(K-rH)pm—, associated with a
M; — et-+anything; the proton has |wg| > 0.32;

¢ = number of prompt e*/number of e+ triggers in events with a «leading »
proton (|oy,| > 0.32);

o = number of e+ from antibeauty/number of prompt et in events with a
«Jeading » proton;

B, = number of AVs/number of beauty hadrons produced in events with a
«leading » proton;

B, = branching ratio (A$ — pDor-)/(A} - p-+anything), when the protons
have o] > 0.32;

B, = branching ratio (D°*— K-rnt)/(D°— all);

ey = Probability of detecting in the SFM two pions and a kaon from a A
decay.

From the above definitions, the R415 experiment should have observed
(A1) N = 8/(¢-¢* By B, By egrm)

events with an et trigger associated with a «leading » proton.
In eq. (A.1) g, B,, and B, are unknown, ¢ is known only for the inclusive
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et spectrum (i.e. when no request for fast protons is made) , &srm depends on the
production and decay mechanisms of AY, and B, has been measured (%) to be
(3.0 £ 0.6)%.

The ACCDHW Collaboration uses the following values for the above quan-
tities, in our experimental conditions:

g =045,
¢ =01,
B, =0.5,
(A.2) B, =0.1,
B, =0.03,
gy = 0.5,
§ =30.
Thus, from eq. (A.1),
(A.3) N = 30/3.375-10~% = 8.9-105.

This number has to be compared with the observed N = 1.6-103 events.

From the above calculations, we conclude that this kind of extrapolation
to 4 orders of magnitude cannot be applied when dealing with an instrument
of such complexity as the SFM in which acceptances for tracks can be as high
as 90 % and drop to 109, for time-of-flight studies and to 10~ for the electron
detection. This is even more true, if we consider that:

i) By reasonably changing the values (A.2), assuming & = 0.5, o = 0.5,
B, = 0.8, B,= 0.2, By=0.03, ggpy= 0.5, eq. (A.1) gives the result
N = 30/6-10~% = 5-104,
which is more than one order of magnitude lower than estimate (A.3). This
indicates how unreliable are such calculations.

ii) The same numerological arguments can be applied to the charm signals,
observed in (pp) collisions at +/s = 53 GeV by the ACCDHW Collabora-

(**) R. H. SCHINDLER, M. 8. Aram, A. M. Borarskr, M. BrurpenNeacu, D. L. BURKE,
J. DorENBOSCH, J. M. DorraN, G. J. Ferpman, M. E. B, FrawkrLiN, G HANSON,
K. G. Haygs, T. Hiuer, D. G. Hrruiy, R. J. HoLrereexr, W. R. Inngs, J. A. Jaros,
P. Jexni, R. R. LarseN, V. Ltta, M. L. Perr, B. RicHrER, A. Rovssarig, D. L.
-Scuarre, R. F. Scawirrers, J. L. Steerist, H. Taures, M. Tonvurti, R. A. VIDAL,
J. M. Weiss, H. ZACCONE, G. ABrAMS, C. A. BLOCKER, A. BLONDEL, W. C. CARITHERS,
W. CriNowskY, M. W. CoLEs, 8. CoorEr, W. E. DreTerLE, J. B. Dirron, M. W.
Earon, G. GmpaL, G. GoLpHABER, A. D. Jounson, J. A, Kapyx, A. J. LANKEFORD,
R. E. Mitrixan, M. E. Nerson, C. Y. Paxg, J. F. PaTrIcK, J, STRAIT, G. H. TRILLING,
E.N. VErra and I. Vipzav: SLAC-PUB-2507; LBL-10805, May 1980 (T/E), submitted
to Phys. Rev. D,
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tion (*%!8) in experiments R407 and R408 at the SFM detector, using a forward
(|} > 0.8) K~ trigger:

Dt — (K™rt)gmnt (1) ,

AF — (Bt (18) .
Let us define
N = onumber of events with a K~ with |og| > 0.3;

8p = number of observed events with a D+ — (K nt)mmnt, with the K~
having o] > 0.3;

8p =number of observed events with a A} — (K nt)zwp, with the K-
having |w) > 0.3;

g = (number of genuine K~)/(number of K~ friggers);
= (number of K~ from charm)/(number of genuine K~);

"

= (number of K~ from D* and AJ)/(number of K~ from charm (D*, A}
and D%));

B,p = branching ratio (D+— K ™ntn*)/(D* — K~4-anything);
B;,a == branching ratio (A} — K n*p)/(A} - K f-anything);

B,y = branching ratio (Dt — (K nt)gmnt)/(Dt — K ntnt);

B, n = branching ratio (A} — (K nt)zmp) /(AT — K ntp);
egrm,p = Probability of detecting in the SFM the two =’s from the D+ decay;
cerm, A = Probability of detecting in the SFM the m+p pair from the Af decay.

From the above definitions, the R407/408 experiments should observe
(A.da) Np = 8p[(Bap Bsp " sr,n)
events, with a X~ with |z > 0.3, coming from D+ — K~+-anything decays, and

(A.4b) Np= iSA/(Bz,A . Bs,A . ESFM,A)

(*) D. DrisarD, H. G. Frscuer, W. Gerst, R. GokreL:, P. G. INNoCENTI, V. KORBEL,
A. MinTEN, A. NorTON, R. Sosnowskl, 8. SteIN, O. UrrAaraNp, H. D, WanL, P. Buzg-
LAND, M. Derza NEGraA, G. FonTaing, P. FRENKIEL, C. GHESQUIERE, D. LINGLIN,
G. Sayor, H. Frense, E. E. Krver, M. HEipEN, A. PUTZER, J. STIEWE, P. HANKE,
W. HorManN, M. PantTer, K. RAUSCHNABEL, J. SPENGLER and D. WEGENER: Phys.
Lett. B, 81, 250 (1979).

(*®) D. Driyarp, H. G. FiscHER, W. GEist, P. G. INNOCENTI, V. KORBEL, A, MINTEN,
A. Norrox, 8. STEIN, O. ULLALAND, H. D, WanL, P. BURLAND, G. FONTAINE, P. FREN-
KIEL, . GHESQUIRRE, G SagoT, P. HaANKE, W. HoFManN, M. PANTER, K. RAUSCHNABEL,
J. 8PENGLER, D. WEGENER, H. FREHSE, E. E. Kruce, M. HEDEN, W. HERR, A. PUTZER,
M. DezLa NEGRA, D. LiNncLiN, R. Goxrierr, R. Sosvowskr and M. SzeprYCKA: Phys.
Lett. B, 85, 452 (1979).
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events, with a K~ with |#| > 0.3, coming from A+ — K~+-anything decays.
The total number of events with a K~ with |@| > 0.3 is then given by

(A.do) N = (Np+ Na)l(e-0"-0") .
The following values for the above guantities are taken:

Dt: 8, =927,
B,y =0.33(Y9),
Ba,D = 0.3 (*%) ’
eerm,p == 0.5 (*) ;
Af: 8, =29(9,
(A.B) By n = 0.042,
By = 0.3("),

egmen = 0.5 (*) ;

e = 0.78 (20,
o' =0.25,
0" =0.45.

The values of ¢ and B, can be obtained from the data of ref. (1¥). As an
example, if we denote by oyp+, 0a3, 0o DA Oupgrm = Op+ - op+ 4 aar the total
cross-sections for producing D*, Af, D° or all charm in (pp) interactions
at 4/8 = b3 GeV, the quantity ¢” is defined as

opr DT =KX oar AF— K“X)
(A.6) v Oeparm DT —all Ooparm AT —all
: &= ( opr Dt > K—X) ( oar AT K—X) ( oo DO K—X)'

Oeparm DT — all Ooparm AT — all Oeparm  D° — all

The following quantities are measured:

(A.7a) Op+ = Opo = 201 (379 ,
D+ - KX
- 19
(A.7b) D ail 0.19 (),
D° - KX
T 0.BB (19,
(A.7e) D0 all 0.55 (19)

(*) G. H. TritLiNG: The properties of charmed particles, preprint LBIL-12283 (Feb-
ruary 1981).

(*) We assume a single-track efficiency of ~'709%, in all the detector.

(*) D. Drisarp, H. G. FiscErr, W. GEist, P. G. INNocENTI, V. KORBEL, A. MINTEN,
A. NorToN, 8. STEIN, O. UrrAtaNDd, H. D. WagnL, G. FoxTarNe, P. FRENKIEL, C. GHES-
QUIERE, G, SaJ0oT, P. HANKE, W. HOFMANN, M. PANTER, K. RAUSCHNABEL, J. SPENGLER,
D. WeceNER, H. FrE®sE, E. E. Kruuce, M. HEmpEN, A. PurzEr, M. DELra NEGRA,
D. Lincuin, R. Goxrerr and R. Sosnowskri: preprint CERN-EP/81-12 (1981), sub-
mitted to Z. Phys. C.
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The quantity (A} — K~X)/(A} — all) has not been directly measured, but can
be derived via the relation

Ay > KX A - NX A - NKX

A8) — o ~ NX) I (AT > A°X) (AT - NK'X) + (AT > NK-X)

gince only the decay of the A} into a nucleon (proton or neutron) can produce
a kaon in the final state.

The following quantities have been measured:

A > NX B
(A.94) AF > NX) T (AF 5 Ay~ 08 )
A}y - pKnt
(A.9D) TAY S pRY 2 (*).

By assuming
A7 - NK"X A7 -pKnt
A - NKX ~— Af —-pK°® ’

relation (A.8) gives

Af - KX

(4.10) CAF >all

fasnnd 0,8><0.66 == 0.53 .

Substituting the values (A.7a), (A.7b), (A.7¢) and (A.10) into eq. (A.6), one
obtaing

"= 0.45.

With the same reasoning the value of B, can be derived. The assumption
o' =0.25 (one fourth of the K~ with |oz]> 0.3 coming from charm) seems
t0 be reasonably optimistic.

From eqs. (A.da)-(A.4¢), substituting the values (A.5) for the various par-
ameters, one obtains

N = 7.4-10%,

to be compared with the number 1.2-10* of K~ with |x;| > 0.3 observed by the
R407/408 experiments (171¢),

The same «inconsistencies » existing in our data can thus be found also in
the ACCDHW published results.

We believe that these «inconsistencies » are determined, firstly, by the
errorg intringic to the numerological arguments, and, secondly, by the scarce
knowledge we have of the production of heavy flavours in high-energy (pp)
interactions.

The same kind of inconsistenecies are, in fact, found if one tries to determine
the e/n ratio expected from the measured cross-sections of charm and beauty(*!)

(2) F. MuLLER: Charmed particles: properties and production characteristics, lectures
given at the International School of Subnuclear Physics, Erice, 1980 (see preprint
CERN-EP/80-195 (1980)).
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and from the known semi-leptonic branching ratio of these heavy flavours.
This expected e/w ratio furns out to be of the order of 10-3, while the measure-
ments centre at ~1.53-10~* (see, for example, ref. ('¢)). Contrary to the
ACCDHW Collaboration, we have measured the e/n ratio (*4).

Our knowledge of heavy-flavour production in high-energy (pp) collisions
can only be increased by further studies, and certainly not by criticizing the re-
sults already obtained by using arguments whose captious nature is demonstrated
by the fact that the same authors do not apply the same arguments to their
own results.

® RIASSUNTO

Scopo di questo lavoro & lo studio della presunta possibilith da parte dell’esperi-
mento RE416, effettuato dalla collaborazione ACCDHW, di osservare la produzione
di «beauty » allo Split-Field Magnet degli ISR del CERN di Ginevra. Tale possibilita
sarebbe basata su due caratteristiche essenziali: i) I'uso di una « nuova» versione dei
programmi di ricostruzione consentircbbe un guadagno di un fattore 9 in efficienza di ri-
velazione rispetto ai « vecchi» programmi di ricostruzione; ii) la eapacitd di ottenere un
fattore di reiezione di 1.5+ 10-* contro la contaminazione di adroni carichi usando due con-
tatori Cerenkov di 1 m di lunghezza in serie. Il punto i) significherebbe, se confermato,
che la « vecchia » versione dei programmi, usata per cingue anni nell’analisi dei dati del-
I’'SFM, era incredibilmente inefficiente nonostante gli sforzi, da parte del gruppo che
li ha approntati, di produrre un programma valido per gli utenti del’SFM. La prova
che i vecchi programmi danno dei risultati validi per quanto riguarda l’efficienza di
ricostruzione & data dalle misure di molteplicitd media (x> in interazioni (pp) a tre
diverse energie nel centro di massa, 4/s = 30, 44, 62 GeV, da noi ottenute. I wvalori
di {(my> sono in ottimo accordo con le misure precedenti e corroborano la nostra con-
fidenza nei « vecchi» programmi di ricostruzione. La nostra stima del guadagno dei
nuovi programmi & un fattore ~ 3 inferiore al fattore 9 che si sostiene. Il fattore di
reiezione contro adroni earichi da parte dei due Cerenkov in serie & stimato essere
7.1-107%, in buon accordo con il valore ~~ 10~% universalmente accettato per tale tipo
di rivelatore. La nostra conclusione ¢ che I’esperimento £416 non ha il necessario potere
di reiezione contro adroni earichi. 8e ne conclude I'impossibilitd da parte di tale esperi-
mento di osservare la produzione di « beauty » agli ISR.

Wccaenosanue ycaoBHil Il HAGIONEHHS POKAEHAS « KPACOTHI» HA BCTPEHHBIX
HAKONMTEJBHBIX KOJBIAX, HCHOJB3YSH JIBA YEPEHKOBCKHAX CUCTIHKA, PACHOJIOMKCHHBIX
AOC/IeI0BATENILHO, [/ MAEHTHPHKANMA o,

Pestome (*). — Ilems sToit paGOTHL — HCCNENOBATL YCHOBES Tpymmbl R416 mis mabiiro-
JEHUA DOXKICHUS « KPACOTHEI» B YCTPOUCTBE /isi pACINEIUICHHsS MAarHATHOIO IIONS Ha
BCTPEYHBIX HAKOIMIEeHbHBIX Koyblax B I[EPHe. ABropsl oTMeyaroT nBa OCHOBHBIX
momenTa: 1) VICmONME3ys « HOBEIL » YIIydIICHHDBIH BAPHAHT TPOTPAMM BOCCTAHOBICHHS,

(*) IIepesedeno pedaxyueii.
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MOXHO TIONYYHTh PakTop ~ 9 mig 3hdeKTHBHOCTH 11O CPABHEHUIO CO « CTAPHLIMH » IIPOT-
paMMaM# BOCCTAHOBJICHHS; 2) ¢ NOMOIIBIO ABYX YEPCHKOBCKHX CYETYHKOB, KasKIbIil
1M mmHON ¥ KaXasii ¢ GONBMIOR OGNMACTHIO IPAMEHNMOCTH, MOXHO TIOJIYIUTh CTEIICHD
dmmpTpamy 3apsoxkeHHBIX aApoHOB 1.5-1074, TlyekT 1) O3HA4YaeT, YTO « CTapbie » OpOr-
paMMBI, HCHOJb30BAHHLIE B TEYEMHE UATH JIET I aHaW3a MaHHBIX, SBJISIINCE Hedd-
(heKTHBHBIME, HECMOTPS HA BCEe NONBITKM NOJNYYeHHs pa3yMHOM nporpamMmbl. Hamm
W3MEPEHHAS Cpeaneil MHOKECTBEHHOCTH 3aPIKCHHBIX 4acTull {#,> NPH TpeX MONHBIX (PP)
SHEPTHUAX B CHCTEME LEHTpa Macc: 4/s==30, 44, 62 I'5B mpencTaBIsMOT AOKA3aTENLCTRO,
YTO « CTaphle » MPOTPaMMBI PABHIIBHO BOCIPOM3BOAAT 3h(EKTHBHOCTE BOCCTAHOBIICHHS,
OTH BenMYEHE! {1,;,> XOPOMIO COFJIACYIOTCA C NMPENBIAYIIIMI U3MEPSHUSMH W HOITBEPXK-
[AloT Halle JOBEpHe K « CTapBIM » IpOorpaMMaM BoccTaHoBiieHus. Hama onenka 3tdek-
THBHOCTH ISl « HOBHIX » IpOTpaMM JaeT, 1o Kpaiieit mepe, dakTop ~ 3, T.e. MeHbIIe
yeM TpeOyemsri dakrop 9. YUrto xacaercd myHKTa 2), TO XOPOMIO M3BECTHO, YTO TIpa-
BIibHAA ¢Gurypa HE MOXET O®ITh Jy4ine, yeM ~ 1073, JI0060il 3KCHePUMEHTATODP MOKET
TIPOBEPHUTH STOT HYHKT, €CJIM HO 3TO yikKe He caenan. Hame mMmepenne maer (7.1 £:2.0)- 1074
A AMITYJIhCA mamaromuX vactunm B mETepsane oT 0.8 [B/c mo 3.0 I'sB/c. Ham BeiBOXI
W3 3TOr0 WCCIIENOBAHMSA COCTOHT B TOM, Yro SkcmepuMmenT R416 me obnamaer HeoOXo-
JUMO# CTENeHbI0 (GUIBTPAIME 3apPSKEHHBIX anpoHOB. CrlemoBaTelbHO, YCIOBHSA A
HaOJIOZIEHNS POKACHAL K KPACOTHI » HA BCTPEYHBIX HAKOIHTENBHEIX KOJbIIAX HE HalACHBI.
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