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Abstract 

We propose to measure the yield of direct photons produced at large 

transverse momentum CPT) in n+-nucleus and p-nucleus collisions at 200 

GeV/c. At the same time we intend to examine the properties of hadronic 

jets produced in association with these photons. These questions have 

important bearing on the QeD theory of the strong interactions. Our 

specific goals are to determine the y/n
o 

ratio as a function of PT in 

meson-nucleus reactions and to confirm previous results for proton-

nucleus collisions. Information that we will obtain on the y(~ ratio and 

on ~ nature of the accompanying hadrons will also be used to optimize the 

design of a more comprehensive Tevatron experiment. 

The proposed experiment is to be performed with the equipment that 

was used in the recently completed experiment E272, supplemented by the 

hadron calorimeter of E236. The trigger will require the deposition of 

electromagnetic energy at large PT in our fine-grained liquid-argon 

calorimeter. This proven photon detector will remain in the present 

position for this experiment, while some of the track chambers will be 

rearranged to straddle both sides of the M-l beam line. The hadron 

calorimeter will be pla~ed on the side opposite to the photon detector. 

To minimize overall down-time we plan to execute our experiment in the 

. west branch of the M-l beam. We are requesting 200 hours of time to debug 

our equipment and 400 hours of time for data taking. A positive beam 

with ~ 3 x 107 particles/spi~1 is required for this experiment. 
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I. Physics Justification 

Photons produced in hadronic collisions at large transverse mo~enta 

can arise from several sources. Figure I displays the simplest (p -4)
T 

mechanisms available in the framework of the QeD theory of strong inter­

• (1) . ( )act1ons. In F1g. la, a quark from one of the hadrons collides with 

(a) (b) (d) 

Fig. 1 Source of direct photons 

a gluon from the second hadron, providing both a photon and a quark with 

large values of PT (the unscattered accompanying quarks ~re rearranged 

by subsequent soft scatters). This kind of qua.rk-gluon Com}?ton scatter­

,ingmay provide the -principal source of photons in p-nucleon collisions. 

Figure l(b) illustrates another elementary Source 

of photons, namely, that due to the annihilation of a quark with an anti-

quark to yield a photon and a gluon, This process is expected to ,be an im­

portant source for photons in meson-nucleon collisions (especially for 

n beams) at large PT' Thus, ignoring, for the moment, other sources of 

direct photons, a photon trigger would signal the presence of an accompany­

ing gluon or quark jet. In principle, therefore, by examining the 

associated hadrons, a direct photon provides one of the cleanest ways of 

studying the nature of the dressing of constituents. 
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Additional sources of direct photons are available in the quark 

Bremsstrahlung or constituent interchange diagrams (elM) of Fig. I (c) 

and (d). Here a quark radiates following a high-PT collision , or the 

incident meson is scattered by a quark, producing a photon at large PT 

and a single quark. In most low-order graphs of the kind shown in Fig. 

the photon is emitted on one side of the collision axis while the accompany­

ing constituents appear on the away side. (This fact can be used to en­

hance contributions from QCD/CIM mechanisms at the trigger stage.) 

Another source of photons is from the conversion of a virtual vector 

meson into a real y (inverse of photoproduction). The least interesting 

photons are due to secondary background processes of the kind wO ~ TIOYtnO~Yt 
+ - 0 

n + TI TI y, TI + Y y. Although the inclusive production of mesons at 

large PT is interesting in its own right, it is not central to the goal 

of our experiment, which is the observation and study of the direct pro­

duction of photons. 

'k' tRecent work by Bialas and Bialas, and by KrzYW1c 1 e a1 (2) 

on the scattering of quarks and gluons in nuclear matter has stimulated 

us into investigating the production of direct photons using several 

nuclear targets, with the specific goal of examining the correlation be­

tween the PT of the photon and the nature of the accompanying hadronic 

system. Because quarks and gluons produced with large PT hadronize over 

distances of several fermi, these constituents can scatter on their way 

out of the nucleus. Gluons are expected to scatter more and to provide 

softer jets than quarks. Thus by varying the nuclear target we might 

learn about the interactions of quarks and gluons with nucleons. The 

mult:i.ple scatte:ring of constituents. could p:r;ovide a, ~ub~tan.t;i.al. :i.n.crease 

in the y yield in nuclei relative to hydrogen at large PT' 

http:ub~tan.t;i.al
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Numerous estimates of rates for the production of photons at large 

PT have recently appeared in the literature, all leading to the pre­

diction that the observed ratio of QeD-induced photons to pions should 

• • h . • (3)1ncrease W1t . 1ncreas1ng PT • For pp collisions at 200 GeV this ratio 

is expected to be typically ~.Ol at PT =3 GeV/c, and to increase to 

order unity at PT =7 GeV/c. (The data of Baltrusaitis et al for p-Be 

collisions (4) indicate substantially larger yields, which might be 

attributable to the multiple scattering of constituents in nuclear matter.) 

In contrast to the strong PT dependence of photons that originate 

from hard QCD sources, photons produced through mechanisms similar to 

those leading to vector meson production should yield a Y/'lT ratio of 

(1% (~~), independent of PT. CIM contributions are expected to yield 

y/'lT ratios smaller than those from the first-order QeD diagrams and to dis­

play a somewhat weaker increase of the Y/'lT ratio with increasing PT' 

Evidence for direct production of photons at high PT was recently 

summarized at the Fermilab Symposium o~ Leptons and Photons. (4) All the 

reported work involved either p-p (at the ISR) or p-Be (at Fermilab) 

channels. We believe that it is important to measure the direct photon 

signal in meson-nucleon reactions, and, at the same time, confirm previous 

findings in proton-nucleon collisions. This should preferably be done in 

the same set up. 

There is essentially no information available at this time on the 

correlation between accompanying hadrons and the direct photons. We plan 

to study this question as part of this first phase of our program. 

We view our proposal as a request for an exploratory investigation. 

In particular, the information we will obtain concerning the accompanying 

hadrons will be used to design an optimum hadron detection system, and 

the size of the Y/'lT ratio will guide us in redesigning our photon detector 

for the envisioned Tevatron phase of this experiment. 
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Table I indicates the yield of direct photons and ~O's that we 

anticipate at a beam momentum of 200 GeV/c. In calculating the ~o yield 

we used the inclusive ~±p and pp data of G. Donaldson et al. (5) Ex­

trapolations to higher PT were based on an averaging of data from ISR 

and Fermilab. (6) For the photon yield we used data on they/~o ratio 

whenever this was available. To estimate the QeD contribution to the 

prompt photon signal, we averaged several recent theoretical predictions. 

Finally, we assumed a 20% ~+/p fraction in the beam (this can be ob­

tained without any selective filtration), 0.1 interaction lengths of Al and 

Be target material, 400 hours of beam at 3 x 107 particles/spill, and the 

geometry to be described in the following section. 

Table I. Expected number of ~o and y triggers for each target material. 

PT 

(GeV/c) 

2-3 

0 
~ 

ALL SINGLE PHOTONS (::: QCD PART) 

pp 

1 x 107 

+ 
~ p 

2 x 106 

pp 

4 x 105 (5 x 104 ) 

+ 
~p 

1.5 x 105 (2 x 104 ) 

3-4 3 x 105 
8 x 104 

1. 5 x 104 
(2000) 9000 (1000) 

4-5 7 x 103 
3 x 103 

620 (250) 620 (150) 

> 5 250 150 60 (30) 60 (30) 

Figure 2 indicates how well we expect to measure the y/~ yield as a 

function of PT for each target material. To obtain this graph we assumed 

that cross sections for nO, and 000 production. are, respectively, half and equa1 

to that for nO. In the Monte Carlo we took account of resolution and backgrounds 

o 0 0
to the single photon yield from these sources (~,n and w contribute the 

overwhelmingly largest backgrounds). For purpose of background subtraction 

0 0 dO • we assumed that we can measure the ~ , n an w cross sect10ns to 10% 

accuracy and use such results to make subtractions to the observed photon 
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yields. Because of ~he. excellent position resolution and large acceptance 

of.the LAC we expect our measurements of they/~ ratio to be 	of better 

quality than those presently available. The new n+ Be data 	and both the 

~+ Al and p Al results, in addition to the correlations with 	hadrons, will 

be unique to this experiment. 

O
If we include nO, n', W and other sources to the trigger, then for 

a PT cut off of 2 GeV/c we would obtain ~400 events per spill. Because 

reading such events into the computer effectively limits our data taking 

to ~80 per second (at ~50% dead time), we plan to set the threshold for 

the trigger between 2.5 GeV/c and 3 Gev/c during most of the data taking. 

Data will be obtained simultaneously from beryllium and aluminum targets, 

and we will therefore have a direct measure of the A-dependence of the 

production. If the trigger is quiet enough, we should then also be able to 

increase the beam intensity and thereby improve the yield at 	larger PT' 

II. Experimental Arrangement 

Most of the hardware for the experiment is presently located at the 

Meson Laboratory. The major items have all worked reliably for E272 or 

E236. Figure 3 shows a schematic diagram of the set up. 

1. 	 The Beam 

. 1 7 i'The beam is the M-l (west branch) line.' We require ~ 3 x 0 pos t~ve 

particles per spill at 200 GeV/c. The beam spot should be <5 rom hori ­

zontally and ~l em vertically at about 1450 ft. from the Meson target. 

We require one threshold Cherenkov counter to distinguish pions from 

protons. The momentum bite is not at all critical, but the divergence 

at the target should be ~l mrad. All these conditions can be met quite 

readily using present beam elements. 

We plan to stack lead and steel (or concrete) blocks on the east side 

of the M-l line, well upstream of the target region, to reduce background 

sources of photons and neutrons in the 
'. 

liquid-argon calorimeter. 
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2. 	 Spectrometer System 

We propose to reposition our proportional and drift chambers on both 

sides of the beam to form a two-arm system straddling the beam. The 

eastern arm (electromagnetic trigger) will consist of three planes of 

proportional chambers (PWC) and one drift chamber doublet (OWe), followed 

by our liquid-argon calorimeter. The western (hadron) arm will be com­

prised of three PWC doublets (6 planes) and two OWC doublets. The entire 

system will have only a modest number of wires «2500 PWC and <450 OWC). 

All components are available, and we only need to modify the support 

stands for the chambers. 

As we indicated previously, the liquid-argon y-detector will remain 

in the present position. Its steel pad will have to be extended westward 

by about 12". 

The large veto wall that shields the y-detector from interactions 

upstream of the target is also ready for installation. It consists of 

six 12" x 16" scintillation counters and a unistrut support structure. 

The acceptance of both arms is of comparable size: 50 mr to 200 mr 

in laboratory angle (horizontal plane), and ~0.7 radians in azimuth. 

This corresponds to an average (rapidity· azimuth) acceptance of 

(~y·~CP/2TT) :::: 0.15 per arm, centered approximately on 90° in the center of 

mass 	frame. 


O
Figure 4 shows the acceptance of the experiment for y,TTO 
, nO and W


mesons, as function of PT and x. For the calculation the detector was 


divided into a central region to be used for detecting single photons and 


o 0 0 
a larger region for detecting TT ,n and w. We required that all photons 

have energies in excess of 1 GeV to be identified as remnants of the primary 

mesons, and that the projected separation between photons exceed 2 cm in 

at least one projection. 
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Note that we do not plan to use an analyzing magnet in this experi­

ment. This is primarily because we feel that any advantages gained from 

having a magnet available would be more than offset by the additional 

I 	 + - 0prob ems of losing low-momentum e e pairs from conversions of n 's in 

the thick targets. Without the magnet, electrons will not be deviated 

from the initial path of the y and will therefore contribute to electro­

magnetic showers in the calorimeter. 

3. 	 Photon Detector 

We expect to run the photon detector with pure liquid argon. Never­

theless, we have made a detailed study of the effect of CH doping
4 

(using commercial grade methane) and feel that we can increase drift 

speeds by about a factor of three, without substantially affecting the 

quality of the signal, if this action becomes desireable. The present energy 

resolution of the electromagnetic calorimeter is approximately ±15%/1:E 

and the spatial resolution is ±O.8 rnrn. Two photons can be distinguished 

without difficulty if they are 2.5 cm apart. Thus we expect no problems 

with resolution or with nO misidentification due to coalescence of two y's 

for PT ~ 8 GeV/c. 

4. 	 Target Assembly 

We plan to employ a segmented target system of the kind indicated 

below.. 

I DI DI DI DI 
BI, 	 Tl T2 T3 T4 B2BO 

H 

Fig. 	5 Target Assembly 
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1Four removable metal targets (Be and AI), e~ch about 20 of an interaction 

length (~2 cm) thick, will be spaced in 25 cm intervals. The T hodoscopes 

will be small ~ " thick scintillators that will be examined for pulse 

height to determine where the interaction occurred. The B-counter picket­

1". 1". I"fence hodoscopes, composed of several '8 w~de, '2 h~gh, and 8" thick (along 

the beam axis) scintillators, will be used for lining up the target assembly 

and for counting beam particles. These counters will also be examined for 

pulse height information. The H counter will be used to veto interactions 

caused by particles in the halo region of the beam. This target assembly 

is the only new item that has to be built from start for this experiment. 

5. E236 Calorimeter 

This is a 40" x 24" multipurpose calorimeter, segmented into 4" x and y 

strips.7There is a front electromagnetic section and a downstream hadronic 

part. This calorimeter will not affect the measurement of the y/~ ratio· but 

will provide important information on the gross properties of the accompanying 

hadrons that would not otherwise be available. We are presently negotiating 

with Fermilab to acquire the use of this calorimeter. 

III. Other Technical Details 

1. Trigger 

The trigger will consist of a beam-defining part and a high-PT signal 

from the y detector. In our preliminary test of last fall we determined 

d . 	 sothat the y- etect or ~s qu~e{ t enough that 	a PT requirement of ~2 GeV/c 

5should reduce the trigger level to below 10- of all interactions. (Because 

the absolute rates fall very rapidly with PT' consequently, a small change 

in the PT cut-off can have substantial effect on the trigger.) 

The bas~c. e1ement 0 f the PT trigger will be a resistor chain that 

will weight deposited energy (in the front part of the y detector) by the 

distance from the beam axis. The fast information from the LAC w~ll be used in 

coincidence with the beam requirement. The trigger would consist of (see Figs.3,5) : 
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where B is the coincidence of beam counters upstream of the target, 

v ' is the. veto wall· and H is a halo coun'ter. The T hodoscopes would be 
y. 

used 	to indicate that an interaction occurred in one of the targets. 

2. 	 Backgrounds 

An estimate of background to the single-photon signal from decays of 

the kind A + B + Y can be obtained as follows. Assuming a parent sp~ctrum 

of p-n, it is straightforward to show that for isotropic decay the 
T 

daughter/parent ratio at any PT is independent of PT and given by: 

riA = ~ [1 	-~r1 
For ~o production at 200 GeV/c, for example, the value of n for PT>2 GeV/c 

is ~12. Consequently, the background ratio of y/~o will be ~ ~ at any PT 

value (this is assuming that both photons from each ~ o are counted!). In 

fact, from Monte Carlo studies, we expect that, for our detector configura­

tions, ~6% of the ~o's will yield two-photon topologies that could be mis­

taken for single-photon signals. Similarly, we expect the y feed-through 

from 	n + yy to contribute ~2% and the feed-through from w + ~ Y ~.6% o 	 . 0 0 

0 	 t' B . 11 0 0 d 0 od .to t he y/ ~ ra ~o. ecause we w~ measure ~ , n an w pr uct~on as a 

function of PT' the correction for this background to the real y/~o yield 

should be straightforward. (The PT distribution of the daughter y's will 

tend 	to follow that of the parent.) 

Hadronic backgrounds due to n, n and K~ interactions in the liquid 

argon calorimeter, simulating high-energy photons, are estimated to occur 

at levels of ~10-2. If the (neutral hadron)/~o ratio is ~ ~ then this 

source should contribute ~.5% to the y/~o ratio. 
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Referring back to Table I, we see that if, as we believe, we can 

understand the corrections due to TIo and nO background to ~10% systematic 

uncertainty, then we can measure the Y/TIo yield to at least 20% accuracy 

for PT > 2 GeV/c. Beyond 5 GeV/c the limitations should be statistical 

rather than systematic. (See Fig. 2.) 

3. 	 Summary and Scheduling 

In summary, we wish to initiate a program for investigating the 

nature of processes that provide direct single photons. Our interest is 

to determine the cross section for production as a function of PT' on 

nuclear targets, using both proton and pion projectiles. In addition, we 

wish to examine the nature of the accompanying hadron system. In this 

first phase of our experiment we will be able to determine Y yields for 

PT ~ 2.0 GeV/c, obtain the A-dependence, and a rough measure of the cor­

relation between the photons and the accompanying hadrons. We will have 

information on electromagnetic and hadronic energy on the away side, the 

associated pseudorapidities and multiplicities for same-side and away-

o 0
side 	jets. In addition, we will measure the TI ,n , wand n' yield, and 

the spin alignment of the w. 

The 	results of this first experiment will be used to redesign the 

equipment and to prepare for a more complete attack on the problem. In 

particular, the appropriate size and cell width of the Y-detector, the 

nature of the anticipated hadron calorimeter and the kind of beam charac­

teristics needed for at least an order of magnitude improvement in yields 

at large PT will be gauged from the results of the first effort. 

We can have all equipment ready by late spring or early summer. We 

hope 	to be scheduled for data taking during the fall running period, 

pending the approval of this proposal. (We can set up the experiment and 

perform preliminary tests while the M-l Beam is being used by other 
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experiments downstream of our equipment.} Within four months of the initial 

run we should have sufficient information to complete the design of the 

Tevatron experiment and submit a new proposal at that time. The continuation 

of this program at Tevatron energies, with an improved duty cycle and higher 

energies, will help substantially in our goal of examining y production at 

the largest possible values of transverse momentum. 

We wish to thank A. Bialas t J. D. Bjorken, A. Contogouris, A. Krz~Yicki 

and P. Landshoff for helpful discussions and correspondence. 
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Addendum to P629 

In its revised fo~, P629 is a proposal to test the capabilities of the 

E272 liquid argon calorimeter (LAC) as a prompt photon detector. Relative to 

the original proposal: 

(1) We have completely eliminated the away-side instrumentation. 

(2) We no longer will strive for rnaximQ~ sensitivity through multiple 

(simultaneous) targetting. 

(3) We will employ a range of incident intensities, rather than con­

centrate on just the very highest attainable intensity. 

(4) We no longer propose to carry out a systematic study of the nuclear 

dependence of prompt photon production. 

The above modifications will enable us to concentrate on the primary focus 

of our proposal,. which is to measure the Y/1fo ratio for (p,Be) and (1f+ ,Be) 

collisions at 200 GeV/c for P values in excess of 2.5 GeV/c. We explicitly
T 

request approval for a single experimental run consisting of two weeks for 

setup, calibration, and background reduction, followed by 400 hours for actual 

data collection. 

Although this schedule is obviously very. tight, we believe that this amount 

of beam time will enable us to achieve the following two goals: 

(1) The investigat"ion of the efficacy of certain technical modifications . 

to the LAC and its accompanying readout system. Among the changes (relative 

to E272) to be investigated are: 

(a) The addition of methane. Preliminary studies using a test 

calorimeter have indicated that we should by such doping be able to 

reduce our rise time by a f21.ctor of. "'3. 

(b) The compiete readout of t.he entire detector for eacl) event. 

This is expected to greatly impr<?ve the overall performance of the LAC 

(see further discussion below) • 

- ......~----......-'------------......;-------------------­



-2­

(c) The introduction of additional circuitry to time the arrival of 

energy deposition in the LAC. This will enable us to rUn at higher rates 

with a minimum of confusion due to pile up from out-of-time events. 

(d) The utilization of a high P trigger which includes both the
T 

overall P deposited and the degree of localization of this deposition. ' T 

(2) The investigation of correlated backgrounds and systematic uncer­

tainties to be encountered in measuring high PT prompt photons. Ultimately, 

we intend to use the information thus acquired in the_design and execution of 

an optimized Tevatron II experiment to reach. P values of ~10 GeV/c. Although
T 

it is only at these higher P values that our results will become fully amenable
T 

to analysis by current theoretical machinery, the experimental problems which 

can be anticipated in the two experiments are very similar. 

The primary sources of background to an investigation of prompt photon 

production are pseudo-prompt y'sarising from electromagnetic decays of TI
o 's, 

n's, w"s, and n 
I 

"s. A detailed Monte Carlo study was carried out to ascertain 

the degree of contamination of our expected sample of single photons from such 

sources. Among the significant features of this simulation were the following: 

o I 
(1) Hadrons (n 's, n's, w's, and n "s) were generated according to an 

empirical distribution which is known to well-represent the high P production
T 

of both charged and neutral pions in p induced collisions: 

2/cm GeV2 

io36 2
An integrated luminosity of 3.6 x int/cm , corresponding to our requested 

6data run, plus an average of 10 int/spill, was assumed. Production ratios of 

o .
1: .55:·1·: 1 for TI. : n : W : .. n" were assumed, in agreement: with those obtainec:l 
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at high P by the AABC collaboration at the ISR.
T 

(2) The expected numbers of each particle species were generated uniformly 

over one unit of rapidity and 2n azimuth. Each particle was allowed to decay 

isotropically according to its known branching ratio; the decays considered 

o 0were: n ~ yy, n ~ yy, W ~ n y, and n' ~ yy. (In principle, the w's could be­

a~gned at production which could influence their contribution to the net 

contamination. However, neither the w nor the n' are very important sources of 

pseudo-prompt background, so any such effect would be negligible.) 

(3) All photons striking the LAC (positioned 8 m downstream of the target 

with its center I m to one side) were allowed to shower according to an 

empirically determined shape function obtained in E272. The showers were then 

smeared, independently in each view, according to a resolution function also 

determined from E272, 

(4) The set of LAC pulse heights thus obtained were then passed through 

a special reconstruction progra~ which contained the basic algorithms which' . 

we intend to employ in the ultimate E629 reconstruction program. The central 

idea emboqied in this program is the e~ploitation of ~c fact ~hat th~.ener9Y, 

transverse momentum, and effective mass of any shower are ~irectly related to 

the zeroth, first, and second moments, respectively, of the overall pulse height 

distribution; I.e., it is not necessary at any point in the analysis to separate 

the contributions from the individual photons. The underlying reason for 

employing a different reconstruction algorithm in E629 from that used in E272 

is that even though in its latest form (to be used in our ,analysis 9f our 1979 

data) the present program. has >97% reconstruction ,effi~iency for nO,s, it does 

not exploit the ultimate resolution and. pattern recognition capability of the 

LAC. (At present, we only readout channels which exceed a predefined threshold, 

. which truncates all showers, and significantly compromises the overall recon­

struction process.) 

..~.-~...... ~----'-----'---------------"";"""-----------
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(5) The reconstruction program then searched for showers in each view, 

matched these showers between views, and then assigned each candidate to its 

most probable category, and determined its P value. (The individual events
T 

were, after generation, all treated identically.) The basic discrimination 

between shower classes (e.g. between single y's,which were also generated 

and passed through the same reconstruction program, and n 
o 
's, nls, and n 

, 
's) 

is on the basis of effective mass. Figure I displays 'the square of the effective 

mass for a sample of reconstructed showers in the midrange of our P spectrum.
T 

As can be seen, there is an extremely clean separation between single yls 

and nO's, independent of the degree of coalescence of the individual photon 

showers. (Although somewhat P
T 

dependent, the y/nO separation remains excel­

lent up to the highest PT's accessible to P629.) The 2 photon mass resolution 

at the n and n' masses are 23 and 35 MeV, respectively. 

By virtue of this extremely clean identification of completely detected 

showers, the only significant yield of pseudo-prompt photons comes from 

asymmetric decays in which either one photon misses the detector or else has 

an energy below the level at which a shower can be reliably reconstructed. 

Based on our experience in E272, this level was chosen to be I GeVi the precise 

value of this cutoff, however, is one of the important quantities which we wish 

to determine from our proposed test. TO be included in our sample' of single 

photons, a shower had to be contained within the inner 3/4 of the LAC; showers 

were, however, paired over the entire detector. 

Figure 2 displays the central result of the Monte Carlo study. The data 

points represent the expected" yield of detected single photons (prompt plus 

pseudo-prompt) in E629 as a function· of PT , normalized by the corresponding 

number of n o '5. The results have been corrected for acceptance; a P independent
T 

prompt signal of yino = 5% was assumed. The e~ror bars represent statisticaJ 
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errors only. The centroid of the cross hatch region represents the pseudo-

prompt contribution to this detected signal from the aforementioned sources. 

(The fractional contributions to the net background are approximately .65, 

.26, .06, and .03, for the 1T 
o 

, n, w, and n', respectively.) The'width of t:."le 

cross hatched region represents the statistical uncertainty in the ~ackgro~~~. 

It is important to stress that the level of pseudo-prompt background is dir==~17 

o I
predicted by the P T spectrum for the reconstructed TI 's, n's, w's, and n IS; 

there are, for example, at P = 3 GeV/c, approximately 15 times as many re=::;,:-"­T 
o

structed 1T 's and 1.2 times as many reconstructed n's as pseudo-prompt pho~::;,~s 

from these respective sources. 

The preceeding analysis was carried out ignoring alternate sources of 

low P photons. (False peaks arising from energy fluctuations in the LAC ~=re,T 

however, permitted.) Soft photons will, of course, be present in the actual 

data and will contribute to the overall difficulty of extracting large Pm 
j. 

signals. To investigate the level of confusion thus introduced, the follo~i~~ 

additional study was performed. A sample of high P photons was run with ~~~ 
T 

without the presence of an additional, uncorrelated, low P photon in ~~e L;=.
T 

oUsing relatively wide TI and n mass bands (±20) we found that < 5% of -=:.e. 
ohigh P photons were misinterpreted as arising from 1T 's or n's. ~~e pres~~=eT 

of correlated photons might, of course, represent a far more difficult a~alysis 

problem, but this is precisely the type of question which we wish to inves~iga~a 

~"'-,­in our proposed test. (It is worth noting 1 in this regard, that the CER:; ~--~­

collaboration report a relative absence of correlated background for hig~ 

prompt photon events; PL 91B, 301 (1980).) 

As far as hadronic background is concerned, the following co~ents ::.;::_:: 

(1) On average 1 hadrons deposit in the LAC a significantly lo~"'er f:-a::-::'::::-. 

of their total energy than do photons. For exa~ple, less tha~ 3% leave as =~=~ 

as 50% of their total energy in the front part of the LAC. Due to the ve-:::'.! -:::a;::.::. 
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decrease of cross sections with PT, this effectively eliminates hadrons as 

significant sources of high PT background. 

(2) Hadrons can, however, contribute to the lowP background. We protect
T 

against L~is source of. background in two ways: 

(a) Charged hadrons will be detected and eliminated using an array 

of proportional chambers which shadow the active region of the LAC. 

(b) Neutral hadrons differ significantly from single photons in both 

their longitudinal and lateral shower development in the LAC. This will 

provide us with a degree of rejection; any residual peaks will merely 

add to the more copious background expected from low P ~o·s.
T 

In conclusion, we present in Fig. 3, the current state of our knowledge 

concerning the level of prompt photon production in the P
T 

range of interest to 

?629. The figure is adapted from one presented by R. Palmer at the 1980 

\'iashington APS meeting. The points above IS = 30 GeV are from the CERN ISR 

(M. Diakonou et al and E. Amaldi et all, while the points.at lower IS were. 

measured at Fermilab by R. Baltrusaitis et al. We are confident that in E629 

we can improve upon this previous single Fermilab experiment, and,at the same 

time, pave the way for a successful Tevatron program directed at ~he even more 

exciting higher P domain.T 
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