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This publication is intended to supplement articles appearing else-

where, in which insufficient space existed for a tabular presentation of

data. To this end, no discussion of detection or analysis techniques appears,

however, a brief description of the experiemnt will serve to elucidate Che

references wherein more thorough discussions of the apparatus and physics

topics have been given. The experiment was conducted in 1974-1976 in the

>:2 beam line at F>;AL, where it fallowed -he original "charge exchange" axperi-

nent measuring differential cross sections for the reactions TT p-»ir n and

T p—r) n. The apparatus consisted of two independent differential Cerenkov

counters for tagging bean particles, a 60 cm liquid hydrogen target, and a

Pb-scintillator sandwich photon detector. The detector generated a trigger

whenever the transverse momentum (?j_) of the detected photons exceeded a

preset value, and the angular acceptance was varied by arranging the position

of the photon detector relative to the target. The production of ir° and n°

mesons has been discussed in several references. ~ The data were taken in

three broad angular regions: "90°" ( ^ - U S 0 center, of mass [cm.]), "30°"

(15°-52° c m . ) , and "10°" (2°-20° c m . ) .

The position and energy of showers found in the detector allowed the

mass of the parent particle to be reconstructed. To determine the invariant

cross sections, we extracted the number of ir s (n ) from the mass spectra of

photon pairs (corrected for geometrical acceptance and with empty target

background subtracted). The cross section was then computed by summing the

events in bins of pi_ and Xji according to the formula

dp3
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* 0
where n » Z E and E* = energy of i in the beam-targec c m . system

events p..e 0

p = transverse momentum of ir

e = monte carlo geometrical efficiency

(at these values of p x and x() = (?,,/? )c.m.)

and / — \ = 4 - 0 x ^° " target factor involving target
[ol I density, length, and Avogadro's number

p _, = saxinuni c. m. momentum

} = flux of incident particles (corrected for contamina-
tion due to electrons and nisider.tified particles)

f__ = fraction of beaa having Ceranlcov counters ' signacure
"'••• taken t3 be - , K, or proton, respectively.

dx,,dp. = bin size in x .. , p. .

3eam compositions were determined by accepting Cerenkov signatures in

which both counters unambiguously identified the beam particle. Under certain

running conditions contaminations existed within a particular signature,

however the known contaminations (shown in Table I) have been removed from the

cross sections.

The measurements were taken at several DJ_ biases at each region of

angular acceptance, and for various running periods we employed several

different operating conditions for the Cerenkov counter and photon detector.

Much could be said concerning possible systematic effects between the

many data sets, however this requires a fuller discussion than is intended

herein, and the values appearing in these tables are computed using only the

measured fluxes. As an indication of the expected magnitude of such un-

certainties, we have included a 142 point to point "floor" for the uncertain-

ties of each cross section. When the statistical uncertainty exceeds this

value, only the statistical uncertainty appears. Hot included in the point

to point uncertainty is an additional 5% uncertainty in normalization, and

an uncertaintv of 3" in the p. scale.
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The data are presented as follows: Figure 1 shows the regions of geo-

metrical acceptance, and where measurements exist. Following are several

tables giving the invarient cross section (in bins of p^, x|() for several

incident beams. The small flux of K— and p requires the widest possible x((

bins to be used, and for comparison -~, and p cross sections are also given

in the same intervals. Finally, a series of figures showing the invariant

cross section (for certain ?, intervals) is plotted against ^ , and again

corresponding to the center and width of a pj_, x.. bin, i.e. the events are

not re-histogrammed.I The smooth curves on the plots serve to guide the

eye, and ara the result of a global least squares fit to data for each

beam type at all available energies to the fora

_dc A * (l-iO*

where x = / xt . + (x - x ) " J *y and x. = ( ? , / ? )• . The opt iniun
•j | '' o / ~™ sax c* î.

i
values of the parameters A, a", F, M and x are determined from the fit

o

and are given in Table I. Mote that X Q allows the x)( distribution to

reach a aaximum at x -to, and if x = 0, x_ reduces to the familiar x =

(x2 + x,. ) ". The interpretation of this parameterization is the subject

of Ref. 6.

In conclusion, this report is intended to present the primary measure-

ments of the experiment (without interpretation or discussion) which are

unfortunately too extensive to be published rapidly. Thus, che material of

copical interest nay be made available immediately to the scientists in this

field for whom the accurate values of che cross sections nav be of interest.
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TA3LE I

BEAM FRACTIONS AND CONTAMINATIONS

100 GaV/e

Positive
P

X

+
T

Negative

?

K~

•3

90°
Beam

.222

.0197

.574
Beam

.0192

.0212

.828

30° and 10°

.229

.0166

.632

.0185 (9%X~)

.0196

.871

200 GeV/c

30!

.7162

.0133 (6%T +) .0163

90"
Positive Beam

.634

.175
Negative Beam

.0132 (3%TT~)

.0356 (22%TT)

.767

.193

.0077 (23%ir~
and 6%K~)

.0236

.775

Table I: 3ean fractions (ratio of unambiguous Carsnkov sisnatures/total)

for runs triggering only on an incident beam particle. Changes in pressure

settings and optical aligruaents account for the differencas between beam

comnosition at "90°" and "30°".



TABLE II

Table II: Values obtained for least squares fit to the form

(Fits tor x < 0.8).

Beam Particle
(Beam momenta fit)

GeV
PP
(100,200,300)

p
(100,200)

(x 10"25 cm2/GeV2)

0.322-10.015

0.113+0.015

X 2/D0F

4.42+0.05 0.02+0.01 4.90+0.06 0.81+0.04 306/142

3.13+0.10 0.14+0.01 5.06+0.06 0.97+0.04 271/132

+
v p
(100,200)

0.102+0.015 3.29+0.10 0.14+0.01 5.00+0.07 0.95+0.04 325/130



FIGURE CAPTIONS

Fig. 1: Peyrou plots displaying the angular acceptance and regions of data

collected in E263. Data was collected at three energies: 100, 200

and 300 GeV/c (top to bottom, raspectively). Regions of angular

acceptance are cross-hatched to display the "90°", "30°" and "10°"

settings, and bins wherein the cross section is computed are shaded.

Fig. 2: Symbols denoting intervals of transverse acrr-sntcn; for use on the

following figures.

Figs. 3, 5, 7, 9, 11, 13 & 15: The invariant cross section for T production

versus x(. for the reaction (and at the bean energy) indicated in the

heading. The cross sections are computed in intervals of p^ and x^ ,

with the symbols of Tig. 2 showing which. p_j_ interval is denoted by a

particular symbol. Smooth curves represent the parameterization whose

values are given in Table II.

Figs. 4, 6, 8 10, 12, 14 & 16: The invariant cross section versus 9 for

the reaction (and at the beas energy) indicated in the heading. The

noints Dlotted at the 5 corrssoonding to the bin centers of the

cm.

Pj_, x.. bins of the preceding figure. The smooth curves represent the

parameterization given in Table II.
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REGIONS OF ANGULAR
ACCEPTANCE

£390-
22 JO-
ED 10*

REGIONS OF DATA IN E268

E , , , . - 100 S.V
! > „ , • 9.23 G-V/c

APPROXIMATE
3 , . - LIMIT OF

10* DATA

•1.0 -0.8 -0.6 -04 -02

Fig. 1



p±(GeV/c) X|| 7T+ IT- p
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.50 ,A0 6.761 .951E-28 6 ,10 ( .851E-28 3 .21( . *5>E-29

.60 .70 3.68t .521E-28 3 .73( .52JE-28 1.5fl( .261E-28

,70 .80 2 ,39{ .341E-28 2 .63( . 3 7 ) 5 - 2 8 l .S8( .22JE-29

• 80 .90 1.77( ,2S)E-28 2.001 .2e )E-28 3 .46( . 6 1 ) 6 - 3 0

.90 1.00 6.941 .971E-29 9 . 1 7 ( 1 . 2 8 ) E - 2 9

,6 ,e .15 .25 1 . 0 K . 1 4 ) 5 - 2 7 1.20( .171E-27 1.101 ,15>E-27

.40 ,50 5,5.11 .771E-28 6 . 8 0 ! .951E-28 3.001 .42JE-29

.50 .60 3.231 ,45 )E-28 3.951 ,55 )E-28 1.07( ,17>E-23

.60 .70 1.951 .27JF-28 2 ,15 ( .30JE-28

.70 .80 7 . 4 2 ( 1 . 0 4 ) E - 2 9 8 . 7 1 ( 1 . 2 2 ) E - 2 9 8 . 7 0 ( 1 . 2 ? ) E - 3 0

.80 .90 4 .141 . 58 IE -29 5,001 .701E-29 2.591 .65 )E-30

.90 1.00 1.111 .161E-29 1.221 .17JE-29

.8 1.0 0.00 .05 2.311 .321E-28 7 . 1 3 ( 1 . 0 0 ) E - 2 8

•20 .30 3.141 .441E-28 3 .74( .52)E-28 3.131 .441E-23

•30 .40 2.751 .391E-28 4.201 .59 IE -28 1.99( .28>E-29

.40 .50 2.271 . 32 IE -28 2.301 .321E-28 8 . 3 2 t 1 . 4 ? ) E - 2 9

.50 .60 1.441 .201E-28 1.831 .261E-28 S .?* ( .731E-29

.60 .70 1.051 . 1 5 ) 6 - 2 9 1.1S( , 16 )E -28

.70 .80 3.18( .451E-29 3.751 ,53 )E-29 3.131 .4*>E-30

.80 .90 1,651 ,23 )E-29 2.071 .291E-29 8 .2712 .40 )E -31

.90 1.00 2.791 .39 IE -30 3 .37( .47JF-30

1.0 1.2 0.00 .05 9 ,62(1 .3S>E-29 1,161 .16JE-2S 1.341 . 2 6 I E - 2 8

•05 .10 1,111 .161F-28 1.281 . l S ) E - 2 8 1.7B( .251E-28

.20 .30 8 , 5 8 ( 1 . 2 0 ) E - 2 9 1.101 .151E-28 8 .6011 .20 )E-29

.30 .40 8 . 8 6 ( 1 . 2 4 ) E - 2 9 7 , 4 3 ( 1 . 0 5 ) E - 2 9 6.461 . 9 0 I E - 2 9

.40 .50 7 , 3 4 ( 1 . 0 3 ) 6 - 2 9 7 , 9 4 ( 1 . 1 1 ) E - 2 9 3.001 .621E-29

.50 .60 5.871 .82JE-29 S.3S1 .751E-29

•60 .70 3.181 .4SIE-29 3,661 .531E-29

.70 .80 1.201 .17JE-29 1.511 . 2 1 ) 6 - 2 9 1.121 .28JE-30

• 80 ,90 6 .40( ,90)E-30 8 . 4 4 ( 1 , 1 3 ) E - 3 0 3.09 (1.551E-31

.90 1.00 6.04( . 9 6 I E - 3 1 1.10 ( .181E-30

1.2 1.4 - . 0 5 0.00 2.151 .33 IE -29 2.591 .361E-2S 4 .55( .641E-39

0.00 .05 2.841 .40JE-29 3.201 .45)E-29 5,721 .80IE-29

•05 .10 4,231 ,59)E-29 4,78( .671E-29 5.331 .7S1E-29

.20 .30 2.371 .33JE-29 3.291 .461E-29 2.661 .371E-29
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E ^ ( f ^> ) for Beam + p - TT°+ X 0 100 GeV/c

p±{GeV/c) X|, 7T+ ir- p
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2<PL< .4

4<Pi< .6

6<Pi< .8

.2

a i . 6 < P X < I . a

.« 1 . 8<P i <2 .0

• 2 . 0 < P 1 < 2 . 4

• 2 . 4 < P i < 2 . B

= 2 . 8 < P x < 3 . 2

3 3 . 2 < P L < 3 . 6

a 3 . 6 < P i < 4 . 0

° 4 . 0 < P i < 4 . 5

= 4 . 5 < P ± < 5 . 0

o 5 . 0 < P i < 5 . 5

a 6 . 0 < P x < 6 . 5

Symbols Denocing Intervals of Transverse Momentum
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