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Introduction 

We propose to measure simultaneously the inclusive cross 

sections for 'IT + and 'IT production from complex nuclei in the 

backward direction. We propose to use a tagged positive beam 

and simultaneously measure 

(1) 

+
P A ~ 'IT-X (2) 

The identity of the incident particle would be tagged with 

Cerenkov counters and we would differentiate 'IT + from 'IT - in the 

final state. We would determine p~ and x (Feynman variable) 

for the produced particles by measuring P3 and and cover a83 

large range in each of these variables. We would study both 

the energy dependence (e.g., at 50, 100, and 200 GeV/c) and the A 

dependence (C, AI, Sn, and Pb) of reactions (1) and (2). As 

a by-product, events with either p or p in the final state would 

also be detected and stored. 

~1otiv ation 

The primary purpose of this experiment is to determine 

thecontributions of two extreme categories of models to multi-

particle production. The two categories of theoretical models are: 

I. ~(Coherent Production Processes). 

This category includes models such as diffraction 

l 2 3excitation , nova mode1 " one- or two-fireball models , and the 

particle fragmentation mode14 • These models assume that multi-

particle production is a two-step process. In the first step, one 

or two systems are produced and these subsequently decay, with 

lifetimes long compared to the collision time, into the final 

multiparticle states. 
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II. IPP (Incoherent Production Processes) 

This category includes 

the multiperipheral modelS and its mu . genera 1zat'10ns, and1 t1-Regge l' 6 

the bremsstrahlung analogy.7 The essential characteristic of these 

models is that the final, multiparticle state is directly produced 

from the colliding particles in a single step. 

The important point is that the models. in both cateqories 

have been constructed to agree with existing data. To the best of 

our knowledge (see Table 1) there are no crucial experimental tests 

which would decide which class of multiparticle production is 

closer to reality . 

Recently, several author~'~a~~ suggested using complex nuclear 

targets as "laboratories· in inclusive reactions to provide a sen­

sitive method-for making a distinction between IPP and CPP. The basic 

reasoning behind this suggestion is straightforward although in 

practice the calculations become complicated. That such calculations 

can, in principle, be carried out is not unreasonable because we 

know the elementary interactions from other experiments and we know 

the nature and distribution of the constituent nucleons. In addition, 

the Glauber model seems to give a good description of the multiple-

scattering of high energy particles in nuclei. 

The essential difference between IPP and CPP in a complex nucleus 

is illustrated in Figures I and 2. 

I. 	 CPP. Because the fireball is assumed to decay after 

passing through the nucleus, the problem becomes one 

of mean-free-paths. Contributions to the final state can 

be divided into two parts: 
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1) Contributions from the fragmented projectile. 

2) Contributions from target fragmentation. 

These two contributions can be differentiated by con­

sidering the number distribution ~~ as a function of the 
2q* 

Feynman variable x = 1;1 (qilis the longitudinal momentum 

of the observed particle in the c.m., and s is the square 

1
of the total c.m. energy). For -A ~ x ~ 0 we are in the 

region of target fragmentationl~hile for 0 < x < 1 we are 

in the region of projectile fragmentation. Consider the 

number distribution as a function of the A'of the target 

and of the incident energy E: 

i) A dependence. For target fragmentation (neqative 

x) the number of produced particles should qo like the num­

ber of collisions experienced by the fireball ln the 

nucleus and this is proportional to Al/3. Predictions 

for positive x are not so clear because the evolution 

of ·the fireball with successive scatterings is not under­

stood. (To first order, one might assume the contribu­

tion to be A-independent.) 

ii) Enerqy dependence. Once one is in the reqion 

for scaling for inclusive production from nucleons, 

CPP should be energy independent. I.e., scaling should 

be observed for inclusive production from nuclei. 

II. 	 IPP. The interaction for IPP is shown in Figure 2. 

This is more complex than CPP. It is assumed that par­

ticles bel ing to the final state of a hadronic reac­

tion are created incoherently so that as they propagate 

through the nucleus they can independently participate 



-4­

in further particle production. In this manner an 

intranuclear cascade is produced (similar in some respects 

to the formation of an electromagnetic shower). The 

reaction 1TN -+ 1TX can cascade many possible ways in 

the nucleus to contribute to the process 1TA -+ 1TX. 

Fig. 2 is only one such diagram. In this diagram, 

the incident particle penetrates into the nucleus to 

point zl where an inelastic collision takes place. Let 

~ represent the number of particles created in the 

collision. Then each of these $. particles will proceed 
. 

through the nucleus and some of them will undergo, 

inelastic collisions themselves (for example, at z2' 

z3.and z4 in the figure) creating still more particles. 

Between inelastic collisions, each particle cari undergo 

any number of elastic scatterings from nucleons It is 

clear that, if we wish to calculate the number distribu­

tion of the outgoing particles,-we must perform a properly 

weighted sum over the distribution for any diagram which 

leads to particles of the type we wish to measure cominq 

out of the nucleus. 

i) A dependence. At AGS energies, the number distribu­

tion for IPP should be A independent for A ~ 10. 

This is because the cascade will be fully developed 

after the first few layers of nucleons. As s -+ 00 

the number distribution should go like A. At NAL 

we should see a different A dependence at each energy. 
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ii) 	 Energy dependence. For IPP, there will be an energy 

dependence for the number distribution. For each 

interaction in the cascade, the produced particles 

will have an energy distribution which depends on the 

incident energy in the collision. And this energy 

distribution affects the interactions in future 

generations. The exact energy dependence is not simple 

and is somewhat model dependent. The important point 

is here there will be no scaling for production from nuclei 

So each category of multiparticle production models has 

a clear signature in dependence on incident energy and dependence on , 

the A of the nuclear target. T~lO methods have been suggested to 

use these properties to distinguish CPP and IPP: 

1) Tre 1 an F1S ane p01nt out t at a measurement 0f 'l d 'hb 8. h 	 f 

the inclusive cross section do/dx in the backward direction would 

be a very effective method to differentiate CPP and IPP. (The 

inclusive cross section and the number distribution are simply 

related by ddn = _1_ ddo .) 
x 0tot x 

2} Dar and vary9suggest measuring the average multiplicity 

as a function of A and E. 

Method 2) however, requires more assumptions than 1) and 

is not so sensitive in detecting an A dependence for CPP because 

contributions to <n> for x > 0 are probably A independent. In 

addition, method 1) gives more information with our proposed exper­

iment than 2). We will measure the inclusive cross section in the 

backward direction as a function of x and Pjl whereas the <n> = 
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f: integrates over most of this information. A knowledge 
°tot 

of the x distribution and the PJl distribution will allow a check 

on factorization.* We will also measure the n+/rr- ratio which could 

be of interest in some models of particle production. A measurement 

of <n> vs A, E has been proposed (NAL proposal #178) by Busza et ale 

No one has yet systematically measured the inclusive cross section 

in the backward direction from complex nuclei. 

Another method of distinguishing IPP and CPP is to look at 

correlations in two particle inclusive r~actions on protons. In­

vestigation along. these lines is currently underway at CERN~2 

Besides investigating models of multiparticle production, 

the study of inclusive cross section on complex nuclei is interesting 

for other reasons: 

1) Ultra-high-energy data is obtained presently onl~ from 

cosmic ray interactions in nuclear emulsions. From 

these data one wants to extract information about the 

more fundamental nuclear interaction and stronq­

interaction dynamics. Theoretically this is the inverse 

of the problem discussed above. 

2) In order to study the cosmic rays themselves, we must know 

how they interact with atmospheric and emulsion nuclei. 

and how cascade showers develop. 

3) Secondary beams are produced by bombarding nuclear targets. 

An understanding of these processes could be useful. 

*See footnote, page 7. 
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4) 	 The understanding gained from studying the composite system 

of a nucleus might be applied to hadronic processes by 

assuming hadrons are composite systems whose constituents 

are partons. 

Description of Experi~ental Goals 

As discussed above, the most sensitive method yet sup,pested 

to differentiate CPP and IPP in multiparticle production is 

to study the A dependence and/or the energy dependence of 

inclusive cross sections in the target fragmentation reg~on 

using compler: nuclear targets. 

To eff~ciently collect a large amount of information 

we propose to simUltaneously measure 1T+ and 1T- in the final 

state and to cover a large range in ~ and negative x. This 

will allow 'us to study both the x distribution and the P..l­

distribution (and thus check factorizatiOI~) and the 1T +/1T-' ratio. 

If all data for a given incident energy and a given target 

can be taken at a single spectrometer setting, systematic errors 

will be minimized and data acquisition maximized. 

Choice of targe"ts was motivated by a necessity to dis­

tinp,uish between the predictions of IPP and the predictions of 

CPP. We will measure the inclusive cross section which is re­

lated to the number distribution dn/dx by: 

*i. e. I is the cross section of the form f(x)g(p' ) ? 
:.L 
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do dn S · 2/3 d' 1 . ~nce 0TOT ~ A ,our measure ~nc us~ve crossdx = °TOT dx • 

sections should go like A2/3~ A5/ 3 for IPP and like A for 
s+oo 

CPP. 

TABLE 2 

A2/ 3Element A 

Carbon 12 5.2 

Aluminum 27 9.0. 
Tin ·119 . 

24.0 

Lead 208 35.0 

We would simultaneously measure the processes 

and we would take equal amounts of data at three energies (e.g., 

50, lOa, and 200 GeV/c). As a by-product we will also store 

events (see below) with p or p in the final state. 
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Design Considerations 

A) We want to measure with a fixed configuration inclusive 

cross sections over a large range of negative x and over a large 

range of p with targets ranging from carbon to lead. A look at 
..A.. 

the kinematics graphs (Fig. 3) shows that this requires a spectro­

meter covering lab angles from 90° to 150° and accepting momenta 

from 100 MeV/c to 600 MeV/c. Since both u 
+ 

and u are to be 

measured simultaneously the spectrometer should be symmetric 

about 120°. 

B) We are interested mainly in the general shape and height 

of the x distribution, not in de~ailed structure. An angular 

resulution of ±lo and a momentum resolution of ±SO MeV/c at the 

high end are adequate: Thus a rough trajectory determination 

using only counters is ind'icated. This also keeps the experiment 

simple. A position determination of '\,1/2" gives the necessary 

resolution. 

C) We want to use available equipment. We have a sixty counter 

. . 13 h . . dId thodoscope from a prev~ous exper~ment t at ~s ~ ea an a magne 

similar to the one described belo~ would have the, proper parameters. 

Description of Spectrometer 

The spectrometer consists of a magnet with hodoscopes in 

front and behind as shown in figure 4. The "point" target and 

front hodoscope determine the trajectory entering the magnet. 

The rear hodoscope determines the exit' trajectory and thus the 

angle of bend and momentum. 

The front hodoscope consists of 60 counters each 1/4" 

thick, 4" high, 1/2" wide. The rear hodoscope consists of 128 
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counters 1/4" 'thick, 10" high and 9/16" wide. They are positioned 


as far away from the target as their lengths (30" and 72" respec­

tively) and about 11 away from the magnet on either side. The 


6 1magnet should have a height of 10", a wide gap and I Bdl ~ 4 


Kilogauss-meters. It should have shield plates on either side to 


keep the field uniform and reduce its effect on the hodoscope 


photomultipliers. 


The target will be a slab of material < 1/2" thick and at an 


angle of about 200 with respect to the beam. Its height and width 


will be large compared to beam size so that all beam particles 


detected by a set of trigger counters will pass through it for nor­

'malization purposes. The beam spot should be ;C 1" wide at the 

target for good angular resolution. Behind the rear hodoscope will 

be a 12" by 78" counter to determine the time of flight (TOF) of the 

particle from the target. It will have a phototube on each side to 

correct for time differences due to scintillation light travel time. 

The counter in the rear hodoscope which fires gives a further check 

on the TOF. We should have a 1 ns TOF resolution. Over the momentum 

range of interest (100 to 600 MeV/c), protons will be at least 5 

nanoseconds slower in reaching this counter than pions, making -1T.p 

separation easy. 

Electronics 

Our event trigger will consist of an incident beam particle 


detected by a set of beam counters in coincidence with our TOF 


counter. When an event is detected, all hodoscope counters are 


strobed and a 24 bit word is encoded by a set of logical integrated 


circuits. 
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The breakdown of the 24 bit word is as follows: 

6 bits - counter number in front hodoscope (14 60) 

7 bits- counter number in rear hodoscope (14 128) 

6 bits - time of flight of particle 

4 bits - pulse height in Tor counter 

1 bit flag if more than one counter in each 

hodoscope fires. 

both TI'S and p 1 s are in our incident. beam one of these 

bits would tag which particle is incident. 

This 24 bit word is stored in the memory of a 4096 channel 

multi-channel analyzer. After the memory fills (4096 events), 

.it is dumped onto magnetic tape. Total time to encode an event 

is about 10 m~croseconds so that dead time is negligible. If 

more than one counter fires, we can use the flag bit to store 

more than one-word. It would then indicate continuation. A 

data collection system similar to this is now in operation in a 

Rutgers experiment (#67) at NAL. 

Monte-Carlo Studies 

To optimize and further study the parameters of our spectro­

meter we have developed a Monte Carlo simulation. This program 

. 1 d b h dE d l' 1 .. d~nc u es ot dx an mu t~p e scatter~ng ~n our target an 


counters. 


We used these studies to optimize the angle of the target 

with respect to the beam line, ¢T' and the target thickness, t, 

and to calculate the resulting resolutions within our acceptance. 

1) $T' Here a compromise is necessary between two effects. 

For optimization of the intrinsic resolution of the spectrometer 
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we want the beam spot seen by the hodoscopes to be minimized. On 

the other hand, to reduce the effects of dE/dx and mUltiple 

scattering, the target should be rotated to reduce the path 

length of particles leaving the target. The results for a lead 

target and l7~ GeV/c incident protons are shown in figure 5 for 

two ranges of final momenta and 3 ranges of final angle. 

The optimum value for ¢ is ~20ofor the best resolution in x and 

in ~. Similar results were obtained for carbon and aluminum. 

2) Target thickness. One wishes to optimize the counting 

rate without destroying resolution due to dE/dx effects and 

mUltiple Coulomb scattering. Since these e~fects are adding 1n 

quadrature with the intrinsic resolution of the spectrometer, 

the resolutio~ remains flat as a function of target thickness 

until the two contributions became comp~able. This behavior is 
.. 

shown for alu~inum in figure 5 - again we consider the resolution 

in x and the resolution in 1i.. for17!:> GeV/c incident protons., The 

optimal value for aluminum 1S 1/2". The result obtained for 

carbon was also 1/211, 3/8" for tin, and for lead we found that 

resolution quickly deteriorated for t> 1/411. 

3) Resolution. Figure 6 shows the x and ~ resolution of 

our apparatus at various points in our acceptance for the optimum 

parameters found above. The length of the errors correspond to 

one standard deviation. We show results for carbon 

and lead. 

Other problems are the effects of mUltiple interactions 

and TI o conversion in the target. These effects can be 

corrected for by taking data at several target thicknesses and 

extrapolating the results to t=O. We would run at the maximum 

thicknesses found above (to) as well as to/2 and t /4.o
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Counting Rates 

-

Lower limits on expected counting rates were determined by 

integrating inclusive cross sections for ~+p + ~±X and pp + n±X 

over the acceptance of our apparatus. Rates from complex nuclear 

targets will be ~ A2/3 times the results calculated using data 

from proton targets. 

. +Al +. / ItFor example, cons~der ~ + ~ X w~th a 1 2 Al target 

1:...0 = 0.0258 mb for ~ 
+ 

p + n 
+X 

22 l'N = 7.65 x 10 nuc e~ for 1/211 Al 
t 

N. = 2.5 x 106 n+/ pulse 
~ 

So, Rate> A2/3 1:...0 N. Nt = 44.08 events/pulse or, assuming 
~ . 

~l'puls~/5 sec,~760000events/day. 

Considering all reactions, we find for our acceptance the 

following ratios for 1:...0: 

~+p + n+X / ~+p + n-X / pp + n+X / pp + n-X 

= 1.0 / 0.212 / 1.55 / 0.606 

Using these results, we calculated the lower limits for the 

rates/pulse given in Table 3 in the same manner as above. Also shown 

(in parentheses) are the corresponding rates/day. As above, we assumed 

62;5 ~ 10 incident particles/pulse. Table 4 shows the distribution' 
II 

as a function of x and p~for 1/2 Al for one day. The rates for the 

other targets are approximately the same. 

We note that our azimuthal acceptance 6~/2~ is ~1/45 so that 

we should have few events with ~2 particles in the spectrometer 

acceptance. 
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Reguested time. 

Sufficient statistics for a given target at a given energy) 

together with target thickness and target-out studies, can be 

achieved in ~2 days. We propose to use 4 different targets and 

run at 3 different energies. In addition) we request 100 hours 

for initial set-up and debugging. 

Time reguested: 600 hours 

-Requested support. 

We feel that our required support to set up and run this 

• I ••

experlment makes mlnlmal de~ands on NAL. We request: 


1) trailer for e ctronics and personnel) 


2) proper type magnet with shielding plates) 


3) assorted electronics from NAL equipment pool. 


In particular)we note: 


1) this experiment does not use a hydrogen target) 


2) we do not require a large amount of floor space. 
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( Table 2 is in text) 

Target +
1T A -+ 

+
1T X 

+ . 
1T A -+ 1T X pA -+ +

Tf X pA -+ 1T X 

. 1/2" 
carbon 

1/2" 
aluminum 

33.0 
(570 000) 

I 

44.1 
(76,2 000) 

7.0 
(121 000) 

9.4 
(162 000) 

51.6 
(890 000) 

, 

68.8 
(1 189 000) 

20.0 
(345 000) 

26.7 
(461 000),. 

II 

3/8 
tin 

54.2 

(936 000) 

11.5 ' 

(199 000) 

84.7 

(1 464 000) 

32.9 

(568 000) 

1/4" 
lead 

46.7 
(807 000) 

12.2 
(211 000) 

89.7 
(1 550 000) 

34.8 
(601 000) 

Table 3 



x range -·(.1-.2) -(.2-.3) -(.3-. l t) -(.4-.5) :-(.5-.6) -(.6-.7) - ( .7 - . ?) 

Ii. range -
(MeV/c) 

100-150 83 760 156 960 60 900 10 230 150 - ­

150-200 285 840 175 260 67 140 27 300 6 930 540 ­

200-250 93 870 169 200 64 830 24 540 7 590 1 530 270 

250-300 1 170 117 600 57 000 22 470 6 600 1 380 270 

300-350 - 36 300 47 190 18 720 5 640 1 110 . 240 , 

-
180870350-400 - 1 320 32 220 14 460 4 530 

400-450 - - 9 420 10 770 3 240 660 120 

450-500 - - 480 6 810 2 310 480 90 

1 800 1 380 180 ­500-550 - - ­

Total 464 640 656 640 339 180 137 100 38 370 6 750 1 170 

Counts/day for p A1(1/2 11 
) 
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t. AVAILABILITY OF PPA TYPE 72D18 MARK II MAGNET 
,~ 

CORNELL UNIVERSITY 
LABORATORY OF ~UCU!/l:l STIlDlES 

iTHACA. N. Y. l';S)O 

.f1ay 21, 1 973 

Dr. Josh Alspector

Physics Department 

Rutgers University

New Brunswick, New Jersey 08903 


Dear Dr. Alspector: 

This is in response to your telephone call last week with 
. regard to the availability of a wide aperture magnet for your use 
at NAL. The magnet we have is a PPAtype 72D18, Mark II, for 
whi chI am en c los i n g an 0 u t 1i ned raw i n g \,1 hi c h s how s t h.e ;:; r inc; pal 
dimensions. The magnet is equipped with a set of iron shi21~s on 
either side of the gap to reduce the extent of the frin~ing fie1d. 
The field has been carefully mapped by Dave Cassel, 'who also . 
developed a set of programs for track reconstruction from.a pOint 
target to a set of wire.planesat the exit. 

While we do not have a definite schedule for the magnet'~ use 
here, we would be reluctant to make a definite commitment ~o you
until you have a well determined schedule for your use. We would 
be willing to make the magnet available to you for an eighteen
month period starting at some future time when your plans are 
firm and there exists no need for us at that time. My guess i& 
that we will be able to do this during the next year although
something may come up to force us to change ou~ plans. 

We would expect you to be responsible for moving the magnet 
to NAL and returning it to us in good working condition. If your
interest in the magnet goes beyond the proposed experiment, we 
would be happy to extend the loan for another year at any time, 
provided we do not have plans for i~. 

, 

I s u g 9est t hat you 1e t u s kno\'/ when you' h a ve a d e fin i t e 
'schedule and we will give you a definite answer then. 

Sincerely yours, 

~.~ 
l1~~~,..~: DeHi re

Associate Director 
Laboratory of Nuclear Studies 

J O~J: mp

Enc. 

cc: B.D. McDaniel 

H.E. Doney 
," 



II. COMPARISON OF NAL #178 and NAL #210 
'. l' 

Two experiments (#178 and #210) have been proposed at NAL 

to inves~igate production from complex nuclei. Although the 

primary motivations for these experiments are similar (to identify 

classes of models· operative in multiparticle production), the 

measurements themselves are nearly orthogonal~ To this extent, 

these proposals should be considered ~omplementar~ rather than 

competitive. This is especially true in view of the model 

dependence of the predictions .which have motivated these experiments. 

A comparison of NAL #210 (Cohen.~ al.', Rutgers University) 

and NAL #178 (Busza ~ al., MIT) is presented below•. 

I. - Busza et ale propose to. measure multiplicity distributions, 

a n 
Rutgers proposes to measure the inclusive cross section 

a. (p ,x) as a function of P. and x, covering a large
lonc "'. ... 

range in both variables and with good resolution. These 

two measurements are related by 

-.. 

~herefore, Rutgers can investigate~ 

a) .Does scaling from nuclei depend on the value of 
, , 

x, setting in first at larger x values? 

b) What is the p dependence of o. ? 
~. . lonc " 

c) Is o. = f(x)g(p ) and what are these functions?lone ..... 



I~. - Busza et al. measure only the number of charged particles 

__ 4._ 

. III. 

in each event 

Rutgers distinguishes final state particles and charge, 

+ - ­differentiating final state n I n I P, and p. 

The~efore, Rutgers 

a) Determines the n+In - ra~io 

b) Has no problems from P,P contamination. 

c) Determines inclusive cross sections for p and p 
production together with the pip ratio. 

Busza et al. look mainly in the forward direction 


Rutgers looks in the baokward (target fragmentation) 


region with x<O. 


According to current models (e.g., Trefil and Fishbane) 


these regions are qualitatively quite different and can 


be expected to have different. A dependences. The 


backward direction is probably more sensitive when 


investigating the A dependence,of coherent (2-step) 


production since ..
.' 
, .. 

0: -- s: f!. ~ (,ct ~ x' ..... s.: rJ. 0"'""" l. ~ )
~)( ~" DC,.)( 


\. .....
y l. .., ", 
~ 

.; 
projectile 
fragmentation target 

~ fragmentation 

a: + Al/3 )( 1? (probably A 

independent) 


Therefore, in a.measurement of a 
• 

or 
I 

a. ,the forward partn -a.nc 
can wash out the A dependence in coherent production processes. 



" 

IV. 	 Current models for inclusive production from complex 


nuclei currently analytically integrate over p. in their

4 

~ 	 predictions of the energy and A dependence. Since both 

#178 and #210 experimentally have a low momentum cutoff 

on final state charged particles it may be necessary to 

correct for this in analysis. This will require a knowledge 

of the PL dependence of cinco Rutgers will experimentally 

determine this function while Busza et ale will experimen­

tally integrate p. from the cutoff value to p =~. 
~ 	 L 



III. Two Component ~odel ' of Multiparticle Production 

Recently many authors 'have investigated a two component theory 


of multiparticle production by analyz'ing multiplicity distributions 


produced in hadron collisionsl ,2,3. We assume that two classes 


of production mechanisms can contribute to inclusive cross sections: 


i) coherent production processes (fireball,etc.) - 0coh 

ii)incoherent production processes (multiperipheral,etc.) - 0.l.nc< 
So the measured inclusive cross section is 

°inc a Pcoh °coh + Pincoh °incoh., 

where Pcoh and Pincoh= 1 - Pcoh ar~ the relative probabili~ies for 


coherent and incoherent production respectively_ In general, Pcoh and 


p. h can be energy dependent.l.nco 

° and a will have di.fferent A dependences for production
coh incoh 


from complex nuclei. In the backward direction (target fragme~tation 


region) we expect: 

and 

O. h (A-independent ~ A) O. 1 CIt A2/ 3_ ......>!IIo-A5/ 3 
l.nco CIt l.nes~~ s~~ .. 

or, 


Cf =0. (hp) An(s)

incoh l.nc 

-where 2/3 ~ n(s) 1 5/3 is a function of the total c.m. energy squared, 

s, a~d 0. (hp) is the inclusive hadron-proton cross section.l.nc 

= Pcoh 0inc(hp) A + (1 - Pcoh) 0inc(hp) An(s)Cf inc 


or 0inc/A = Pcoh 0inc(hp) + (1 - Pcoh) 0inc(hp) An(s)-l. 




,.. 

If, Pcoh = 1 then °inc/A should show no A dependence. Otherwise, 

at each energy we can fit our data with the above form and extract 

Pcoh and n(s) at each energy. 

References: 

1. H. Harari and E. Rabinovici, Physics Letters43B(1973) 49. 

2. K. Fia.tkowski and H.I. Miettinen,Phys.Lett. 43B(1973)61. 

3. L. Van Hove Physics Letters 43B(1973)65. 
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IV. COMMENT ON REQUESTED TIME FOR NAL #210. 

NAL proposal #210 req~ests 600 hours to investigate 4 elements 

(C, AI, Sn, Pb) at 3 energies ( Pinc = 50, 100, and 200 GeV!c). If 

this amount of time is felt to be excessive in view of other 

NAL commitreents~ a more modest ,effort could investigate 2 energies 

and 3 elements. This would cut the data taking in half without 

having a serious effect on the experiment. With this option 

the requested time would be 350 hours. 
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