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DOUBLE-ISOBAR PRODUCTION AT I.S.R.

PROPOSAL TO STUDY THE REACTION pp —» (prt w)+(pr ) AT 50 GEV CMS

(Pavia-Princeton collaboration)

ABSTRACT

We woﬁld like to study double isobar production and decay in
proton-proton interactions at CERN ISR in the low-t range and con
centrating on the p*n+'n— decay mode. We plan.to use the Split-Field
Magnet in order to achieve full momentum analysis on all tracks and
nominal AC reconstruction of every event with a mass resolution of
about 25 MeV. The data rate should allow a statistics of the order
of 3-‘101F collected events in 120 hours of running time; the data col
lected should be very informative on tﬂé in%eraction properties of
the Pomeron and on helicity conservation in diffraction processes.
This experiment will be fully compatible with any of the first pro-
pésed experiments using the initial version of the SFM and its ba-

sic apparatus.

PARTICIPANTS:

PAVIA : M. Cavalli-Sforza, R. Dolfini, G. Goggi, G. Mantovani,

A. Piazzoli, S. Ratti, D. Scannicchio

six additional physicists will Jjoin the experiment if
approved.

PRINCETON: G.K. O' Néill, D. Coyne, at least one graduate student




1.

i

1) AIMS

We propose to study the reaction:
, + - + -
(1) p+p —» (p + 7T + ) + (p+ 1™ + M)

at ~ 50 GeV C.M.S. and at low momentum transfer with the Split
Field Magnet facility at the CERN ISR. The particle systems in
brackets are produced along the two beam directions with whate-
ver value of the invariant mass.

The main interest is for the channel

(2) D+p —» N¥ . - + N¥ .
. Lepm w F—f-p ™ T
where N*¥ is a nucleon isobar With T =1/2 and J = 1/2; i.e.

N*(1470), N*(1520), N*(1688), N*¥(2190).

The study of double isobar production through the 3-charged par

ticles decay mode has the advantage of a sizable branching ra-

tio and avoids the problem of neutral particles identification
and detection. -
General aims of the experiment are:

a) measurement of the differential cross—sectipn dcj/dt for t
down to the kinematical limit (figs. 1 and 2), for any combi
‘nation of thé above mentioned isobars; )

b) determination of the decay angular disfributions and study
of the angular correlations;

c) collection of a total statistics of order 3.10h double iso-
bars, all the kinematical quantities being measured in each
event;

d) resolution of less than 25 MeV in all isobar masses.
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2) PHYSICS

The double production of isobars in the reaction
(3) P+ p —»N¥ 4 NE
has been studied in a few experlments between 4 and 10 GeV/c in
bubble c:hambelr's(1 7). In this energy interval 51mple isobar pro
ductlon is dominated by the presence of the (T = 3/2) A (1236).
At 10 GeV for instance, it is more than 90%. In no case is the-
re clear experlmental evidence of N*/2N1/2 production, even at
higher energies where the diffraction-like reactions are suppo-

(8,9)

!sed to dominate the isobar produetlon . While peripheral mo
dels (OPE plus absorption or form factors) seem to account for
most of the production processes at low energy, Pomeron ekchange
or diffraction processes are usually assumed to dominate‘the high
energy region, as being responsible for the flattening of the

(10) of

cross—sections in the asymptotic region. Recent criticisms
" this simplified picture revealed that pion production at presen-
tly available accelerator energies might be inconsistent with the
assumption of P dominance. Bogglld et al. (11) . have given some in-
dications that the isobars produced in pp collisions are dominated

by exchange of spin different from zero.

The exponential behaviour of dg /dt is well known for
-t > .04 (GeV/c)z; however a very narrow forward dip in isobar ex
citation is apparent in particle spectra at O°(12).
The‘present information on the Pomeron exchange dominance in the
high-energy production amplitudes is limiteé; this question is re
levant for both the non-resonant as well as the resonant regions.

(10)

For instance Satz has estimated, from the branching ratio
(n ﬂf)/(p1T°) in 28 GeV single-isobar production, the relative im
portance of Pomeron exchange and isospin exchange amplitudes but

all the theoretical matter is still under discussion.



5.

The eitension of these general arguments to double isobar
production provides at least the foliowing support to the expe
‘riment: _ ‘

a - at extreme s-values reaction (3) should be informative about
the production mechanisms. The very low t values reached in
this experiment (lower than 10—3 (GeV/c)z) should give infor
mation on the relative roles of one-pion-exchange (OPE) and
Pomerdn exchange. A comparison with explicit double Regge mo
del calculations should be p0551ble. S—- channel and t- channel

(14,15) .

helicity conservation in double dlffractlve processes
can be tested experimentally. '

b - The experimental measurement of dC?/dt in a fangeeof‘—f from
less than 107> (GeV/c)? to about 1.0 (GeV/c)® will allow an
overlapping between a previously unaccessible t region

(-t< 10 -2 GeV/c) ) and the interval already eXplored(16 17)

" Additional features of the experiment,are the following:

a - process (3) would be complementary to an ‘already proposed ex
periment on single isobar production at the ISR(13). Among
the various possible inelastic sinple-—channels it is one of
'the few which should keep asizeablecmoss—section at ISR e-
nergies. » u

b - The_procese of double isobar production decaying in p’ﬁ+1T—
is very strong in signature and, neglecting energy conserva-

tion, allows a 3-constraint fit of the two isobar masses.

- Detailed experimental information about this reaction in this

Q

t- region cannot readily be obtained by means of stationa-
ry—target experiments, beeause the decay products of an
excited stationary proton would distribute over 41T in solid
angle, thus preventing the unambigous identification of the

two decaying excited states (over all the phase space).
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3) EXPERIMENTAL TECHNIQUE

‘We intend to measure all the kinematical quantities for the
'6—§prong events of the type (1). Even relaxing on the energy
coﬁservation; which is known to be a weak constraint at ISR, we
get a 3C- discrimination agaihst the inelastic background. The
neéd for multiple track detection and large volume momentum ana
1y§is%strongly suggests the choice of the SFM facility and the
related detection system. -
 In the following we design acéording to the SFM layout as

(18)

lprdposed by‘CHOV group and shown in fig. 3; thelneutron de-
Utecfors are omitted. The apparatus consists of 22'planes of pro
portional wire chambers of which the 6 at wide angles will be u
sed to veto the low energy particles, mainly from pionization,
whereas the other downstream chambers will detect the high momen
' tum particles. The trigger to be used for this experiment will

" be describgd in a later section.

“In the calculations we assume a uniform magnetic field of
{11 KG in the main magnet an a uniform field of 15 kG in the com
" pensators. The'main ISR parametersused in this proposal are gi-

ven in Table 1.

TABLE 1

beam momentum ‘ 25 GeV
crossing beam angle 19¢ =

angular beam spread 0.7 mrad

P, beam spread 200 MrV/c

P.. beam spread 20 MeV/c
residual gas pressure 10-10 torr
doughnut thickness <15 mm ‘
doughnut thickness 1.2 g/cm2 1
luminosity ’|O30 cm™? sec



Measurement outline

The trigger will require at least 9 hits in each of the two
.spéctrometer arms, no hit in the wide angle chambers and a maxi-
muﬂ of 3 hits per downstream chamber, a "hit" being defined as a
recorded intersection of a particle trajectory with the chamber
plénes. All the events satisfying these requirements will be ta-
pe—recorded and computer analyzed Only a fraction of all trig-
gers dlll have 3 or more hits for each of the six particles, al-
_lowing the determination of their momenta. The first step of the
anAlysis will therefore reject the events in which the momentum
émeaSurement is not possible for all the six prongs. The remaining
events will giﬁe_a 3;C fit provided that~‘nﬁ—p separation is‘pos—

sible.

Fig. 4 and 5 show the TT and p momentum distributions of the
- Montecarlo generated events( ) producing 3 hits per particle in
the apparatus; only a small fraction of the T's have momenta hi-
gher than 12 GeV/c and only a small “fraction of protons have momen
ta lower than this limit. o
-As indicated in Table 2, the events having a positive particle
with momentum higher than 12 GeV/C and the other positive particle
;with momentum below. - this limit are a large fraétion of the to
tal. If we assume the particle with higher momentum to be always
the proton, the percentage of wrong assignements with respect to
the total number of detected events is low and is gi&en in Table 2.

This way practically all the events with thé proton going forward

in the N*¥ C.M.S. are detected. The complete decay angular distribu

()

Here and in the following, we report only distributions relati-
ve to the extreme cases of N¥N¥ production, namely N¥(1470)-
N*(1470) and N¥(2190)N*(2190). -
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TABLE 2

* b . -
Detected double N* events N* combinations

1470-1470 2190-2190

(1) fraction of the events with the
particle having the label '"pro-

ton" with p > 12 GeV/c (see 60% LE%
fig. La, 5a)

(2) fraction of the decays of (1) '
with the protons going forward 98% . 85%
in the N¥* CMS : i

(3) fraction of (1) with the T ha-
ving p > 12 GeV/c (wrong assigne a 7.2% C27.4%
ment). o

tion can be obtained assuming forward—backﬁard symmetry.

In conclusion, the selection of the events of type (2) is
possible because of their sfrong signature and of the high con-
fidence level in the identificatiog of the final state particles.
This selection can be further improved taking into account also
the angular distributions of Fig. 6, 7 and by means of the kinema

tical fit.

Monitor

We plan to use the elastic scattering as luminosity monitor.
The corresponding trigger will reduire one charged pérticle in
each arm of the spectrometer at small angles; the most convenient
detection region of fhe apparatus for elastics will be chosen in
the test runs where a direct experimental check of the ratio bet-

ween trigger and background rates will be possible.
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L) CROSS—SECTION ESTIMATES

A rough estimate of the total cross—-sections for double iso-
bar production can be obtained assuming factorization:
: S (pN¥* ) < (pN¥%)
(1) o (NEN%) = =~ J
i™j <’ (pp)
The experlmental values of & (pN¥) at 28 GeV and the extrapolatlon

to 1500 GeV by means of the formula G = kpl b are given 1n Table 3
(19)

and 4 ‘
TABLE 3
N*(MeV) 1470 1520 1688 2190
6 . . . N
(28 Gev) 7oorAb 170 rb 560 rb 110 rb

With the experimental branching ratios for the decay N*~+;>T#7n7

N¥ (MeV) 1470 1520 1688 | 2190
N WY 40% 0 10% 70%?
A - 10% 30% -

and the following probability values obtained from the Clebsh-Gor

don coefficients:

—» NWTTJ

NTrﬂ]

p[N* — (N), 12T A
P[N*-——»— JAYR R 1 — .56

- we can estlmate the branching-ratios for the decay of both N¥* in-

to prw’ a1 (see Table 4).

For the behaviour of the differential cross-section, we assu

med a diffraction-like t-dependence similar to the single produc-



15.
tion cross—-section:

dg _, bt
at ~ A e

A rough evaluation of the parameters A and b can be phenomenolo-

gically achieved applying factorization to the differential

cross—sections for single N¥ production with the following values
of pl19),

PP — N*(1470)P | N*(1520)P | N*(1688)P | N¥(2190)P| PP

b(aev/c)'2 18

k.3 5.5 5.1 9

Oné obtains for the ?ertex constant of the process

* *
p + P "*"Ni + Nj

the following relation

8 N#p by/2 = 2.25
i 1 .

-~

where apN*P represents the proton-N¥-Pomeron vertex constant.

The obtained values of b are reported n Table 4.



16'

TABLE 4
- N¥-N¥* < ( mb) Branching b((;ev/c)2
combination |lextrapolation| Ratios
to 1500 GeV
1470=1470 13.5 .03 27
1520-1520 5 .08 0
1680-1680 80. .05 - 2
2190-2190 0.2 o1 1.2
1470-1520 8 .05 -
1470-1688 30 S oLon 14.5
1470-2190 1.5 .06 n
1520-1688 20 .06 -
1520-2190 | 1 .09 —
1688-2190 3 .07 1.6

The extrapolated errors are not reported in the Table., In the ca
se of the double N*¥(1680) production, which is the most relevant

~one, <'(1500 GeV) = 80 + 57 pmb. .-

b

5) DETECTION EFFICIENCY

The detection efficiency'of‘the reaction (2 ) was evaluated
by means of a Montecarlo calculation with the following procedu
‘re:’

1) a pair of values m1, m_ of isobar invariant masses was gene-—

rated according to thezBreit—Wigner formtila and the known
widths of the various isobars. A two-body reaction pp-+»m1m2
was generated according to nuebt, with b given in Table 4 for
each isobaf pair. _

2) A C.M.S. isotropic decay in the p1T+TT_ —channel was assumed

for each isobar, the momentum of each particle being given by
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the phase—spéce distribution. The trajectories of all the 6
particles were then reconstructed in the apparatus.

3) The intersection points of the 6 trajectories with the cham
ber planes were determined. Events were labelled "detected"

according to the criteria described in section 3b).

A total of NS..'IOLP events weré generated for 25 GeV beams
momenta and the efficiencyéfor each isobar pair is reported in
Table 5. ‘ '
Fig. 8 shows the t—-dependence of thé detection efficiency for
some isobar pairs. No sharp variation of. the detection efficien

cy is present near the minimum attainable t.

TABLE 5
N¥—N¥ .3 . Etrigger
- combination E_“ 0 %’ff(nb) E off (’?;igger(nb)

1470-1470 | 4.2 1.7 26 L.
1520-1520 6.5 o6 | . 18 L7,
1688-1688 | 12 4L8.0 11 528,
2190-2190 | 28 0.6 5 , 3
1470-1520 5.3 2.1 ’ 23 L8
1470~1688 7.2 8.6 17 146
1470-2190 | 10.9 1.0 11 11
1520-1688 8.9 10.7 - 15 161
1520-2190 | 13.5 1.2 10 12
1688-2190 | 18.4 3.9 7 27

Total 80.4 1027
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6) ERRORS AND RESOLUTION

a) Angles and momenta measurement

With a Montecarlo calculation we estimated the errors on
the partlcle angles and momenta, assuming a point error of
6 mm, typical for proportional wire chambers with a least- count
of 2 mm. The results are shown in Figgs. 9, 10, 11, 12.
The -average error is about 1 mrad for angles and about 2-3% for

_ momenta.

b) Multiple scattering and nuclear interactions

Multiple scattering in the doughnut walls gives rise to a
further error on the‘particle angles determination and therefo-
re on the transverse momenta. The average scattering angle eva-
luated for a wall thickness of .15 mm is shown in Table 6; typi-
cal momenta and angles ofif's and protons were assumed (figgs. &

to 7).
TABLE 6

”

N¥N*  |Particle |§% (mrad) épT(MeV/c) X

1470-1470 ™ 1.09 ~6 ' -2
i p 0.46 ~g 9.10
2190-2190 T 1.00 ~g -2

P 0.47 ~7 6.10

The fraction & of the events having at least one particle un-
dergoing nuclear scattering is shown in colhmn 5 of the same
Table. The multiple scattering errors are negligible if compa-
red to the angular beam divergence (&%= .7 mrad, SE%?ZO MeV/c)

and to the measurement errors.
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pp —=N¥(2190) N* (2130)
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Fig. 10 — A p/p distributions of protons (a) and pions (b)
for the reaction p + p-—»—N*(2190) + N¥(2190).
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¢) Mass resolution

With the same Montecarlo calculation we reconstrﬁcted the
masses of the produced isobars, taking into account only the
experimental uncertainty on the coordinate measurement, Fig. 13
showé the absolute value distribution of the difference between
the reconstructed and the generated maéses. The average mass re
solution is 25-30 MeV. |
The estimated error on the masses due to a beam momentum spread

of 200 MeV/c amounts to a few MeV,_as shown in Fig. 14.
All these error evaluations do not take into account the

kinematical fit:  true errors will be lower than the ‘estima-—

téd ones.:

~(MeV)|

10+

L
T

2 14 6 18 2 22 24 'M(Ge;)

=
o
o
L
2

Fig. 14 - Dependence of the contribution to the mass error due
to a beam momentum spread of 200 MeV/c on the mass
of the produced system. - '
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7) BACKGROUND

The background contributions to the total trigger rate can
Be roughly divided into three classes: high charged multiplicity
events, neutrals in the final state (both originating from beam
interactions) and particle production on the residual gas. Al-
thougﬁ these classes may have common propertiés, we shéll discuss

them separately in what follows.

a) High multiplicity events

_ Assuming energy independence; the total ineiastic cross—sec-—
”tion.amounts to ~30 mb at ISR energies and the relative prong
probablllty can be obtalned by means of the measured topologlcal
cross— sectlons(r )
The probability that each of these channels fullfills the trigger
conditions as described in section 3 was estimated by means of a
Montecarlo calculation.Assuming a thermodinamical-isobaric mo-
del with momentum distributions obta1n§d from cosmic-ray data(21{
we calculated the.probability for any number of hlts in the detec
tion apparatus for such Jjet-like events’, using for the number of
prongs a Poisson distribution with n = 8(22).

The results, shown in Fig. 15, give for thls "trlgger efficiency™"
a value of about 2.10 ~6 obtalned by extrapolatlon to the minimum
requirea number of 18 hits. A subset of these events fullfills al
so the requirement of having three measurable tracks in each de-
tection arm: this will represent a spufce of background at the in
‘put of the analysis section of-the experimeﬁt. This fraction of
eventsAwas estimated by making use of a combinatorial approach

considering the probabilities for each track of being measured

and vetoed. The effective cross-section for a jet-like reaction
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Hit number
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Fig. 15 - Detection efficiency €. versus hit number for jet-
like background. The ex%rapolated trigger efficiency
to a total of 18 hits amounts to ~ 2. 10-6,
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of any multipliéity’to be detected as a fully measurable 6 prongs \

events is given by:

16 |
T 2l x6(1-0)""% (1-y)""°

1 n=6
where Cfn is the topological cross-section for n prongs; ¥ = .09
and Y = .66 are the average probabilities for each track to be

measurable and vetoed respectively.

The results.are shown in Table 7 where the effective cross-sec-
tions at the trigger and at the analysis levels are reported;‘
their fatio is also indicated..The same quantities fof the real

“events are reported for comparison.

TABLE 7
N¥N* production ?Z:%%i;gng
ggzz% 80 nb 10 nb
zizz;er . 1030 nb . 180 nb
§§;§Z%/ ti;;;er 1/13 1/18

b) Neutrals . SN

Neutral contamination of the recorded events can be essen-
tially restricted to a fraction of the reactions having one Tr°
in the final state, neutrons and multiple 1] ° production being
rejected to a very high degree by the requirement of momentum ba
lance.

The only experimental result available to date is a measurement

(23)

of the total cross-section for the process

(4) . P+pPp-—=D+Dp+ ot r2m £
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which amounté to about 1.4 mb at 28 GeV. Since the energy dépeg
dence is not determined, we make the strong overestimate of as-—
suming this channel cross-section constant in energy. The double
N¥ production at 1500 GeV is estimated with factorization to be
about 206 pb and the fraction of the decays (Nr'r) + (N7 r®)
(which contribute to reaction (%)), detected in the apparatus |
with an average efficiency of 1%, amounts to only a few nb. The
remainingcontribution to reaction (4) can be assumed to be given
by jet-like.eVents for which the éverage detection efficiency is
around 10—6. This very rough estiméfé gives a contamination of
4single no.production to our effective cross-section of less than
v10%, A further reduction at this stage is achieved by cdnsidering

the transverse momentum reconstruction uncertainty which amounts

to about 100 MeV/c( ). Assuming the usual transverse momentum
distribution(ZA)
aN o . 'p —PT(GeV)/..‘I?
e
dPT T

the percentage of T ° with p ¢ 100 MeV/c is about A4%.

¢) Beam-gas interactions

Assuming a conservative value of 10—10 torr for the residual

pressure near the in?eractidn reéion, we get for 7 A circulating
8 (nucleon) < 4X1O19.(proton) < 4x10_26 (cm2)=:1.210
cm3 sec.

(interactions/sec.cm).

current O.éx10 2

By using a time of flight tecnique, with two counteré positioned
at the ends of the main magnet, the effective length for beam-gas

triggers is a region about 2 meters long at the end of the last
2 interaction)

( sec.cm _
) from the two rings, which are easily rejected with a mode-

L

bending magnet. We get 1.2x10 X hx‘]O2 (cm) = 4.8x10
(event
sec.

rate resolution of about 1 nsec to be compared with a time of

(*)

- See Appendix
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flight basis of £ 35 nsec.

The effective rate of beam-gas interactions occurring inside the
main magnet volume is about 5}(101+ ev/sec; such interactions
should not trigger both time of flight counters thus reducing
‘the 'contamination to the fast trigger rate -to- the random
level.

In both cases a further reduction of the backgrouhd dué to beam
gas interactions is obtained taking into account the veto of the

large angle chambers.

8) TRIGGER

.On the basié of the logic structure of the main trigger, as
described in the previous sections, it is possible to realize a
simple logic function which satisfies its basic requirementé ma-—
'king use of the fast card signals of the proportional chambers.
This trigger will have the following properties}

1) a fast decision section (typically 4100 nsec) as a simple lo-
gic combination of signals from time of flight system and the
"chamber OR's" from both the transverse and the longitudinal
planes; This is to store the infofmation in the wire latches
and switch to the subsequent processing.

2) An advanced rejec% section (typically 200-300 nsec), in cése
more than three hits are present in any of downstream cham
bers. |

3) A main logic section to check for a minimum of nine hits in
both detection arms of the SFM (typically gi1lwsec) and to

transfer control to the computer.

We emphasize that by using the card signals for this logic it
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is possible to
to the expense
me moét of the

fast decisions
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realize a relatively simple and fast trigger which,
of a negligible amount of phase space, can overco-
wire clustering problems and is capable of taking

at the pattern acceptance stage. A general schema-

tic of the logic is shown in Fig. 16.

A reasonably fast rejection logic is required to handle a maximum

interaction rate of about pr'lol+ events/sec at 2x7 A circulating

current. Assuming 200 nsec dead-time the upper limit for the non-

accepted triggers is

R =

9) RATES

(1 - 1 - )~ 8%

‘l-i—Lp.'IOLF ev/sec x 2.10~7 sec

Table 8 summarizes fhe expected effective cross-sections and

30 -2

related counting rates, at a luminosity of 107 cm sec—1,

TABLE 8

effective cross-sections:

N*¥ — N¥ production: trigger ) 1030 nb
N¥*¥ — N¥* production: analyzabie events 80 nb
background: .trigger : o 180 nb

background simulating signal topology
(to be reduced with momentum conserva 10 nb
tion)

total trigger , ' 1210 nb

triggers per hour ' L350

number of N¥ - N¥ events per hour 290
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TABLE 9
| (1) -

: events '

e 720 h (2) | (3) | (&) (5) (6) | (7)
1470-1470 740 50 690 | .60 415 .072 30
1520-1520 1130 80 1050 | .59 620 .080 50
16801680 20810 | 1460 | 19350 | .56 [10835 .120 | 1300
2190-?190 265 | 20 245 | 46 115 | .27 30
14,70-1520 920 65 855 | .60 515 | .076 10
14,70-1680 3765 265 3500 | .58 | 2030 | .096 195

11470-2190 4,0 30 510 | .53 215 .173 35
1520-1680 4680 320 | 4355 | .57 21,80 .100 25
1520-2190 545 40 505 | .52 265 ATT | b5
1680-2190 1705 120 1585 | .51 810 .197 160

"~ Total 35000 | 2460 | 32545 - 18300 - 1910
(1) produced N¥N¥ events in 120 h at a luminosity of 1030 “Rsec]

(2) events not reconstructed because of nuclear scattering
(upper limit)

(3) total reconstructed events

(4) fraction of reconstructed events labelling "proton" the partl

cles with p

12 GeV/c

' (5) reconstructed events with the above Tr—p 1dent1flcatlon

(6) fraction of the events of column (5) with wrong

ment (upper limit)

(7) events with wrong

+ .
-p assignement

.|..
-p assigne
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In 120 hours of running time we can collect a statistics of
about 3..5)(10'LF fully reconstructed N*¥N¥* events at the present lu
minosity of the machine. In Table 9 the total statistics is di-
stributed among the expected number of events for each combina-
tion of different isobars, for those which suffered at least a
nuclear interaction and those having a wrong 7T+~p identifica-
tion.

Any eventual increase of the luminosity value will not affect
the‘feasibiiity of the experiment but proportionally increase
the yield of data because the triggér we choose is not rate 1li-
mited. On the other hand an average luminosity of a factor 3 or
L 10Wer than the value we used will still correspond to about 10h
collected events.

We think that ~ 60 hours of test run can be adequate for a total

of about 200 hours; in our opinion only a fraction of these hours

has to be prime time.

10) LOGISTICS AND PARTICIPATION

‘ All the experimental apparatus we require, with the excep-
tion of the fast trigger, is already in existence of in construc
tion for an approved experiment at ISR. We do not require any mo
dification - of the actual s&stem and minor variations of its'orif

ginal design will not affect the feasibility of the experiment.

This, toghether with the small amount of running time requi
red,would make the switch to or from our experiment very easy.
If necessary, at least part of the running time may overlap a com
patible experiment in a parallel mode of data taking.

The monitor reaction will be the small angle elastic scattering.
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We plan to use the same arrangement as proposed in(18). This
also is clearly compatible with the simultaneous running pos

sibility outlined above.

.The collaboration consists actually of 12 physicists from
Pavia and 2 from Princeton. The members of the group have al-
ready gained experience in experiments with storage rings, ha
dron physics with proportional wire chambers and multibody ha
dronic intefactions analysis. Although we don't anticipate man-—
powér problems we are very.open to'barticipation of CERN mem-

‘bers interested in this experiment and in SFM utilization.

Further devélopments of this proposal are planﬁed to im-
prove'the present results on particle indentification, kinema
tical reconstruction and event selection criteria, as well as

more complete definition of the experimental details.
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APPENDIX

To evaluate the uncertainty of the total transverse momentum
reconstruction the following average values for the decay parti-
cles are used (see figgs. 4-7, 9-12 referring to Montecario di-

stributions):

| 2xN*(1470) 2xN*(2190)
proton momentum 17 GeV/c 15 GeV/c
pion momentum 5 GeV/c L GeV/c
proton angle 2.5° B 3.5°

pion angle Lo . ) 6°
(Ap/p)p by 5% L%
(Ap/p), 1.5%. 2%

&8 1 mr 1.2 mr

P . 5 N .
éam .7 mr ‘ 1 mr

The transverse momentum error can be evaluated for pions and pro

tons with the formula: . .
SpJ_ = dpsin® 4+ p cos® e

The results are summarized in the following table:

chanhel 59;_(DPOton) Sp* (pion) §p$ (total)

N*(1470) + N*(T470) 70 MeV/c 15 MeV/c . - 105 MeV/c
N*(2190) + N¥(2190) 60 MeV/c 20 MeV/c 95 MeV/c
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