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This piper describes a high statistics experiment studying the inclusive reaction 

hadron + Be - +(1020) + anything 

U K' + K 

in 100 GcV/c, 120 GcV/c and 200 GcV/c hadron interaction». 

In previous experiments the ACCMOR collaboration has made a systematic study of the inclusive 

production of + mesons 11] - 13J. The data were successfully interpreted in terms of a parton fusion 

model in which in particular the fusion of strange quarks plays an important role, litis model explains 

naturally the observed enhanced production of strange particles in conjunction with the + meson as 

well as the different shapes of the differential cross sections do/dxp for incident * mesons, protons and 

K mesons. In order to test this parton fusion model in more detail and possibly extract the momentum 

distribution functions for strange quarks in the interacting hadrons, a significant increase in statistics as 

well as a larger xj. range than previously accessible (0. «. xj: < 0.2) was called for. This experiment was 

carried out in the suixmer of 1982 and yielded over 630,000 + mesons in the kinematical range 

U<* t;<U.4[4|. 

This paper is organized as follows. In chapter 2 the ACCMOR spectrometer is described. We give a 

description of the on - line event selection and of the acceptance corrections. The invariant mass dis

tributions «re shown in chapter 3 together with the transverse and longitudinal momentum distribu

tions. The decay angular distribution is expressed in the elements of the density - matrix and is given 

in paragraph 3.5 The confrontation of the data with models which attempt to describe inclusive 4 

meson production arc presented in a paper (5], 
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2. T l* ExpntaMMl 

2.1 The spectrometer 

The data were obtained with the NA11 spectrometer at the CERN SPS during the summer of 1982, 

Two differential Chcreakov counters were positioned in the beam line to identify incident particles. 

The trajectory of the incident beam is measured with a precision of «(horizontal) = 25 jim and 

•(vertical) s 6 tan at the 20 mm long Be target by six sibcon microstrip detectors (BMSP). The ap

paratus used for the experiment is a single arm open spectrometer (figure I) with two successive large 

aperture magnets, with a field of 0.902 Tm (MNP33) and 2.058 Tm (BBC). 

The scintillator counter immediately behind the target (I-counter) is used in the trigger logic to define 

an inelastic interaction. The 1—counter is followed by a system of six silicon mkrostrip detectors 

(VMSD) (6) which measure charged particle trajectories upstream of the first magnet. The measure

ment of the trajectories of the charged particles downstream of the MNP33 magnet is performed with a 

system of large drift chambers (7) with an efficiency of 98% and 0.17 mm resolution for perpendicu

larly incident tracks. 

Those charged particles which traverse the part of the spectrometer behind the BBC magnet arc identi

fied with die threshold Chcrenkov hodoscopes C, and C v Various gas fillings are used for the differ

ent beam momenta in the inclusive f experiment. Table 1 lists the gases and the corresponding mo* 

mentum thresholds for pions, kaons and protons. The Chcrcnkovs are operated at atmospheric 

pressure. 

The two Chcrcnkovs C2 and C3, the scintillator hodoscopes MA and MB and the proportional 

chambers P31. P32 and P33 (figure I) arc used on - line to trigger on events which contain at least two 

kaon candidates. The elements of MA and MB match the elements of Ct and C-, respectively. Table 

2 lists the parameters of the detectors used in the on — line trigger. 



2.2 The trigger 

The inclusive # trigger consists of two stages. The fint stage selects events with at least two oppositely 

charged kaon candidales downstream of the last magnet. The second stage makes use of a micro pro

cessor system to calculate the invariant mass of the kaon pairs and select + meson candidates. 

2.2.1 First stage trigger 

The first stage selection of events uses a system of scintillator a untcrs upstream of the target (not 

shown in figure 1) to signal beam particles which traverse the target. An inelastic interaction (INT) is 

defined by requiring a pulse height corresponding to at least two minimum ionizing particles in the in-

u.action counter I and no signal in the Dj — counter. 

To select events which contain a ^ meson decaying into K * K , the trigger makes use of the typical 

signature of this decay, i.e. the small transverse momentum of each K meson with respect to the line of 

flight of the • meson of at most 127 McV/c. This ensures that the magnets will bend oppositely 

charged K mesons to opposite sides of the x = 0 symmetry plane of the spectrometer, provided th«t the 

transverse momentum of the • meson itself is not too targe. This condition defines the first stage trig-

gcr (M^): 

M^ - INT - Xicf t iMA^ + MB.Cj.C*,)* 1 v r i g h t (MA.c] + M B X ^ f e I 

In this expression MAC; represents tl*c condition of a signal in an element of scintillator hodoscope 

MA without observing light in the corresponding cell of C,. This condition selects K mesons with 

momenta below the K threshold of Chcrenkov C, (sec table 1 for the thresholds of the Chercnkovs), 

white TT mesons with momenta larger than the * threshold of C, will be rejected. Inefficiencies of Ct 

will result in an increase in the number of accepted * mesons, but will not reduce the acceptance for 

kaons in this momentum window. 

'I"he condition MB.C,,C, demands a signal in an cement of hodoscupe MB with no light in the 

matching C, cell and light in the corresponding cell of C,. litis condition is fulfilled for K mesons 

with momenta between the K thresholds of C, and C,. Merc an inefficiency of C2 will result in a loss 



ofkaommtsmmnmintum window. llwMuk^lidty onlfekA wfeof the K-Op)»« ( Z M ) «awdi 

as the tnuteyficiry on te right side (Xrigbt)» wqwwd to he huw t h » wro. 

The M*, trigger restricts the momentvin range of the K mesons thai wiD be accepted. In particular 

those K mesons having * momentum larger then the KthrcshoM of C, arc not acceptodty the trigger. 

22.2 Second stage trigger 

The final on-line «ketion b performed by the second stage trigger, which is baaed on the Fast Am-

sterdam Mufti Processor (FAMP) system. The FAMP system and its design philosophy are exten-

smty described wise whew; IS). A mtaihd description of the system as it is used in the experiment can 

be found m (9). It uses three FAMP units; one supervisor and two slaves. Each one consists of a 

FAMP module, two M Kbyte memory modules and a data buffet. 

The FAMP system cefcuheci the momenta of the K meson candidates flagged by the MA.C, and 

MB-Ca-C, coincidence using the information of the five proportional chamber planes P311fc. P32,,, 

and P33. the field mtegnb of the spectrometer magnets MNP and BBC and taking the target centre as 

The momenta of the parade* ate deteroincd from the MWPC phnes with +7.125° and -7.125° wire 

inclinations separately. The data from these planes arc processed by the two slave processors in paral

lel They check whether the MWPC hits are correlated with the pattern of the MAC, and MB.C,.C, 

coincidence of the first stage trigger. When such a correlation exists, tuts in the P31 and P32 planes are 

rombinrd which yield a momentum in the range imposed by the Chetenkov thresholds. If cither of the 

slaves does not find a track candidate, the event is rejected, else the supervisor processor scans the two 

sets of momenta determined by the two views for equal values. If such a pair is found the processor 

searches for a cotr*ated hit in P33, and performs a more accurate check of the correlation with the 

MAX, or MB.Cj.C~, coincidences 

ForaK'K pear with an invariant mass below 1050 MeV/c*. the ratio of the K meson momenta is in 

Ihcfangc0.5to2. As soon as two particles with opposite polarity arc found which satisfy this ratio of 

momenta, the» mvariant mass is calndated for the K K hypothesis. When no K*K~ invariant 

http://MB.Cj.C~
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nuns is found to bt a m i * than 1130 MeV/c* the m m » rejected. Hit FAMP accept» 4% of the 

<VIA *«(ajBr». 

The mean reconstruction time for an accepted event is 750 as, for all events it n 450 »». The second 

stage trigger accept» about 20% more event» than the off-line analysis program <loe» if similar selec

tion criteria are applied. This is mainly due to (hort track» found fay the FAMP reconstruction pro-

gram. 

At regular intervals during data taking aO events, both accepted and rejected, which are proneswd by 

the FAMP system arc registered, in order to determine the efficiency of the second stage trigger system. 

This efficiency is calculated by comparing the decision taken by the FAMP system with the result 

from the off-line reconstruction program. The total efficiency of the second stage trigger i» 

70.2*0 5% for the low momentum run» (100, 120 GeV/c) and 7312% for the high momentum runs 

(200 GeV/c). The inefficiency is mainly due to the MWPCi, which have an efficiency of 11.7% for 

detecting two tracks in all five planes, corresponding to an average efficiency of 98% per plane. 

The efficiency varies with the momentum of the K mesons. For events where both K mesons have a 

momentum close to the * threshold of C, H is 63% while for events with K momenta in the range of 

the K threshold of C, it is 77%. The momentum dependence of the efficiency is incorporated in the 

computation of the acceptance- The effective gain in the number of t mesons recorded per unit time 

obtained by the second stage trigger is about seven. 

2J Acceptance 

Inclusive • —* K+ K events will be lost due to the limited geometrical acceptance of the spectrome

ter, the uccay or interaction of the K mesons, and trigger and reconstruction inefficiencies. A Monte 

Carlo procedure is used to calculate the acceptance accounting for these losses. Events arc generated at 

random according to the following distributions : the • mass is chosen according to a Brett-Wigner 

resonance with M*. - 1019.5 McV/c* and a full width of 4.2 McV/c' ; the kinematical variables are 

taken for a (1 - |x|p)*,e~ 3 o T dependence, where ftp is the Feynman variable for the longitudinal 
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momentum and py is the transverse momentum of the • at production ; the decay angular distribu* 

tion is isotropic in the Gottfried Jackson system with decay parameters COS0QJ and » Q J ; realistic dis

tributions for beam shape and interaction point in the target arc used. 

The Monte Carlo events have to fulfil the same requirements as the real data, i.e. a K meson with a 

momentum smaller (larger) than the K threshold of C. is required to pass one of the elements of MA 

(MB) which is used in the trigger. For these K mesons the C, (C,) cell is required to register no hit, 

so no loss due to an inefficient C, (C,) cell can occur. 1 lowever, the kaon could still be lost if the cell 

is iUuminatcd by another particle with a momentum above its threshold. This last effect is simulated 

by mixing the hit pattern of the Chcrcnkovs from real events in the Monte Carlo events, 

lor kaons with a momentum larger than the K threshold of C2. the Ct cell should register the pres

ence of tight- The efficiency curve for Ct is determined using w melons from V° -decay. The efficien

cy curve is extrapolated to thw :I meson threshold of C t by multiplying the momentum with the ratio 

between the K and the * mass. 

Figure 2 shows the acceptance for the 100 GcVc run as a function of xy and p-^*. The total accep

tance for t mesons decaying into K ' K is typically 4%. 

The acceptance has two maxima in .he »j projection, which correspond with the contributions to the 

trigger from the two Chcrcnkov counters V.t and C>. 

3. Results 

3.1 Data sets 

We have collected data for various incident beam particles at a number of different beam momenta. 

Tabic 3 lists beam momentum, type of beam particle and the nanobarn equivalent for the various data 

sets: ten subsamplcs with the <f tngger at 100,120 and 200 GcV/c and two at 175 CieV/c with a mini

mum bias trigger from the same run as used for the siudy of K*̂ (M%) pvoduction 110} The nanobam 

equivalent is given per nucleon per event, where we take a linear dependence of the <p production cross 



section on tbc atomic weight A <•(A)«= Aa*(A» lj, with « * I). This ii based on a measurement of 

inclusive f production on Hj and Be targets yielding a » I.04+.0.04 |3J while a meaturement uring Be 

and la gave a-0.88±0 02 111|. The nanobam equivalent includes acceptance corrcctioni which do 

not depend on the event kinematics, e.g. beam attenuation, trigger and reconstruction efficiencies, the 

branching ratio for * —* K * K .etc.. 'Iliis gives rise to a correction factor 0.33 to 0.36 with an error 

of about 6% for the various data set*. It yields an overall scale error of about 6% in the differential 

cross sections. 

3.2 The K* K~ invariant mass distributions 

l-igurc 3 a -1 shows the K * K invariant mass distributions for the various subsamples of the t trig* 

gcr The number of f mesons in each of the subsamplc* i\ determined by a fit using a Breit - Wigner 

resonance folded with a Gaussian distnbution for the experimental resolution to represent the • maïs 

enhancement, superimposed on a second degree polynomial to account for the background. The data 

are lined over the mass range 995 < Mj^ • sj * 1045 MeV/c' in I McV/c* bins, ITic free parameters in 

the fits arc N ,̂ the number of * mesons. M^ the central mass of the <t> meson . o c i p the experimental 

mass resolution at the £ mass and ti.e parameters defining the background polynomial The width of 

the $ meson <I^) is fixed at the nominal valut given by the l»IXi 1121 i.e. I'^~4.2 MeV/c'. The re* 

suits arc listed in table 3 and arc shown in figure .V In the 100 CicV/c incident v data also V^ was left 

as a free parameter Ihis fit yielded I ^ = 4 45+0 06 MCV/LJ and «Cnp = 1.16+0.03 McV/c' with a cor

relation coefficient of - 82%. The value obtained for the *> mass is consistent with the value of 

HUM S±U.I McV/cJ given by the PDGU2I 

The results are not very sensitive to the shape of the background When a third degree polynomial 

background is used instead of one of second degree to paramctch/c the background N# changes by 

less than 0.1%. A change in the mass range over which the fit is performed affects the results by not 

more than 1%. 



3 J Tht fNMSvtrjr momentum tbstrUmttotu 

Fifure 2 shows Hurt the acceptance for » mesons tub off lanidfy 16? mcreasing p j* . To obtain the 

dÜfcfcnttal cross section as a function of p j a integrated over the whole xp, CO«*QJ and VQJ ranges 

one should ideally determine the number of + mesons in small four dimensional volumes ipanned by 

the kinematical variables, for instance py*. xp, COS#QJ and WQJ. weigh the + mesons with the accep

tance in that volume and project the data onto pf'. However the number of events per four dimen-

SMXVJ volume becomes too small to determine the number of • mesons and the number of back

ground «vents separately, fat order to determine nevertheless a p j * distribution the above procedure is 

applied to two dimensional areas in the xp and py* space for a realistic cV/dÜQj distribution. 

The decay angular distributions of the • meson appear to have a weak COS*#QJ dependence (sec 

chapter 3.5). with a nrgjipbhi *»QJ dependence. In the acceptance calculations the COS*QJ behaviour is 

represented by dN/dcos#Qj • I. + O.ISCOS^QJ and the I>QJ dependence is taken to be isotropic, 

which is Use average over our data. The acceptance as a function of p j * is rather insensitive to the 

chosen COS#GJ distribution. An isotropic distribution in COSÉQJ increases the overall cross section by 

^ 1%, and does not change the shape of the eV/dpj' distribution. 

The number ol • mesons in each (*p.pj') interval is obtained by making a fit to the K * K" mass 

spectrum in that interval as described in the previous chapter, with the mass of the + meson fixed to a 

value of 1019.4 MeV/c*. It was found that the coefficient of the quadratic term of the polynomial de

scribing the background does not show a significant variation as a function of py ' or xp. Thn param

eter was fixed at the value obtained by fitting the total K*K spectrum. 

For pj-* < 500 (MeV/cy the differential cross section cWdpy* in each xp interval is well described by 

an exponential 

oVdpy' « e'fcPT* 13 3-1) 

For the four data tamper* with the largest statistics b has been determined as a function of xp. in the 

interval py ' < 500 (McV/c)'. The results are shown in figure 4. The average values of b over the xp 

muje considered are 3.2*0.1, 30*0.1, 3.3*0.1 and 32*0.1 for the incident » , K . «* and p data 

respectively. They are indicated as a dashed fine in figure 4. 
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A deovaae in < p y > for ip -O, the so-called seagull ffbct (13) should show an i w n u t t» b far 

decreasing xp. Tb» data shows no significant xp riannMhiw of tbc slope parameter b. 

In order to determine the df/dpf' distributions integrated over xp we use the parameterization : 

dp/dxp « ( l - x p ) » 

All data sets are integrated over the same xp interval 0. < xp < 0.4S in order to obtain the correct rela

tive normalization. Then, the K * K " spectra are fitted per pj' interval. The number of # mesons 

thus determined arc corrected for acceptance losses using the aforementioned parameterizations of xp 

and of the decay angular distributions of the + meson. The sensitivity to the value of n in the param

eterization of the xp distribution is small. For example when the value of n • 4.0, determined for the 

100 GcV/c incident w ~ data is changed to n * 4.4 the value of b is reduced by 2%. 

The us/dpr' distributions are given in figures S and 6 for low and high momentum beams respective

ly. 11» smooth lines represent the best fits to the data with the parameterization (J.J-!) . The slope 

parameiers b arc listed in table 4 for two different py' ranges. The xp intervals from which statist!' 

cally significant data arc obtained are indicated in table 4. Other inclusive + experiments [ 1) [3] [ I4| -

[17) have measured comparable values for the slope parameter b. The results of table 4 show that for 

values of p-p' > 0.5 (CkV/c)* the distributions become flatter indicating that in order to obtain a proper 

fit to the data over a large p j ' range a one parameter fit may be insufficient. 

3.4 The longitudinal momentum distributions 

The longitudinal momentum distributions (d»/dxp) of the f meson, integrated over all other kinemat

ics parameters, have been determined by the procedure described in the previous chapter. The number 

of *• mesons in subsequent xp intervals has been determined by fitting the corresponding K * K in

variant mass distributions. The acceptance for each xp bin has been calculated by using the dWdpj1 

parameterization (3.3- I), with the values of b as determined for each subsampk. The average decay 

angular distribution is assumed to be given by dVdcostQjdftQj « I. + 0.1SCOS'^QJ, as before. 
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Tbc sensitivity of the results for a variation in these input parameten is small. Taking an isotropic de

cay angular distribution has no effect; changing slope parameter b from b - 3.0 to b » 3.? for the 100 

GeV/c incident w~ data does not affect the shape of the dVdxp distribution but leads to a 3.5% re

duction in the absolute cross section. 

The Lorcntz invariant differential cross, section is given by 

1 E % d'« 
*t*F> " - ƒ — «UT* 

* P max d»F<h7r 

whete E* is the energy of the + meson and p nua its maiimum longitudinal momentum in the overall 

centre of mass system. As was described in section 5, the absolute cross sections per nucleon have 

been obtained using linear A - dependence. The results on do/dxp and i[%y) are tabulated in table 5, 

The invariant cross sections arc also shown in figures 7 and 8. In these figures also results from other 

experiments are included. 

The errors indicated a- statistical only. Typical systematic errors in the determination of the nanobam 

equivalents arc estimated to be of the order of 10%. 

The shape af the distributions obtained in different experiments and at different energies appear to be 

reasonably consistent. The absolute normalization shows large discrepancies. In particular the data 

previously obtained by the ACCMOR collaboration at 93 (ieV/c [ I) and 100 GeV/c 13} arc systemati

cally lower by a factor of about two. We have no explanation for this. The cross section measured in 

the minimum bias 175 GeY/c data sample and the cross sections measured by several bubble chamber 

experiments (14] 113| { 171 are consistent with the data of the present experiment. A possible source of 

error in the absolute normalization of our data could be a lack in understanding of our second stage 

trigger. We have therefore separately analyzed the data used for monitoring the second stage trigger 

(sec section 2.3), where the trigger conditions arc similar to the conditions used by references [1) and 

131 in the xp range 0.05 < xp < 0.2. Table 6 lists the values obtained for the differential cross section 

do dxp using the monitor data with 100 OeV/c incident * . This cross section obtained is in agree

ment with the cross section obtained for the total data sample, hence the addition of the second stage 

trigger can not account for the discrepancy in the cross sections. 



Companion of the results for the vanous incident particle* confirms the observation made in previous 

cipcrimcnu, i.e the incident » * , p and p cross icclioni are comparable in size, while the incident p 

and p distributions decrease somewhat faster with increasing xp than the incident « * data. The inci

dent K* invariant cross section increases with increasing xy in the xj; range 0. < sp < 0.S, and is com

parable in si/c with the incident * * , p and p cross sections at xp*0. 

Figure 9 shows for this experiment the differential cross section for * production for the interval 

0.1 < xj; < 0,3 as a function of s, the centre of mass energy squared- Here the error ban include a sys

tematic error of 10%. Incident «, p and K are indicated with o, O and A respectively. The cross sec

tion for incident K mesons in this *|. region is two time» larger than the cross section for incident • 

and p, the latter two being comparable in amplitude. The cross section docs not show a significant 

s - dependence. A ln(s) dependence would result in a 13% increase of the cross section in the range 

s = 200 CicV* to s - 400 CtcV', i.e. an increase of the order of the systematical error. 

3.5 The decoy angular distributions of the ^ meson 

The decay angular distribution l(cotf,<p) of a spin ) particle strongly decaying into two spin 0 particles, 

i.e. <>- K K , can be written in the general form 118] 

KcmO.v)« S Y,m(».»>) | .m n Y , n > . v ) , m.n= -1,0.1 
mn 

where Y,i arc spherical harmonics and t*mn denote the element!» of the demity matrix /». Here wc will 

evaluate the distribution in the (iottfried - Jackson system. Parity conservation requires the p matrix 

to have the form 119| 

P = I *»l0* l -2Pn "Pm* 1 (J.5-1) 

Pi - i ~P»o 



where»,, and» t >- , «re nat la taniu of the # psnoneten the decay «ngulw dntribution can be writ-

ten as 

K«™*GJ'»GJ> * c ( * u + (l-V»i)«»,'Gl - •»i,-i«n ,»Gjco»2fGj -

- ^Rcf.oW^ijcus^Qj) (35-2) 

where C i i i noonalization factor. The number of expected events (Njc*P) in an interval A8j around 

(coa»Q|,^Qj)i is related to I(COS«GJ>*GJ) »* 

N**P » A*«MÈYu*(il> AUi M«"*GJ*GJ> (3 5~3) 

where \(COS«QJ.«>QJ) is the average acceptance in interval AQj and li(«»*Gj.»(iO " t n c roc*n v*'uc 

of the decay angular distribution in the same interval. The p parameten arc determined by a x* mini-

malnation, where x* »* defined as 

(^««P-Nj01»)» 
X* » X (3.5-4) 

•i' 

where Nj**9 is the number of observed events in interval Aflj and ax is the standard deviation in 

We have studied the pj- dependence of the density matrix elements integrated over the up range cov

ered by tbc experiment. For this the data is spot into S equal V\' intervals in the range 0. < p j < 1. 

GeV/c. In every p j interval the data arc subdivided in 64 &Uj intervals, corresponding to 8 COS9QJ 

and 8 VQJ intervals and a fit is made to the K' K mass spectra to determine the number of + me

sons. From this we obtain the number of • mesons (NjODS) and the number of background events in 

the mass range 99$< MK* K < 1045 MeV/c1 separately. 

in every volume of py and AQ the acceptance is determined with a Monte Carlo program. The density 

matrix dements arc obtained by substituting (3,5-2) and (3.5- 3) in equation (3 5-4) and minimiz

ing the x* with ̂  and the normalisation constant C as tree parameten. 
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Results for the 100 OeV/c incident w' data for two pj intervals which an representative for the gen* 

oral behaviour of the Sta are shown in figures 10 and 11- In figure 10 the COI#QJ distributions are 

plotted for the events with py < 200 McV/c as a function of » Q J . The smooth curve is l(cos#Gj*<ij) 

fitted to the 64 measured points. In this fit bothpi _ , and Rcpl0 are about equal to 0., while P M is 

different from 1/3. giving the distribution a l. + Jkos'fQj shape, with P-*(l-3f>ii)/Pti*0.22 (••* 

equation (3.5-2)). Figure I I show* the «»QJ distributions for the events with 600 < p-j* < 100 MeV/c 

as a function of COS#QJ. A fit to these data gives puar 1/3. Both pt -1 and Rcp,0 are different from 

0., giving f>Qj dependent distributions. Figure 12 shows the values of plt, ^ i - , and Repio *• * 

function of p-p for the sii data samples where the statistics is sufficiently large over the whole py range 

to permit this analysis. 

To demonstrate that the p j dependence of the P matrix elements is indeed connected with the *> me

son and not with the background, the analysis, using the spin 1 density matrix, is independently per

formed for the background in the + mass regi m. For the acceptance calculations the M g * |£ - distri

bution of the background is assumed to be flat for W*Ms£»s£ <• 1045 McV/c', and the xp 

depi tdence is determined in a manner analogous to that used for to the xp dependence of the f me

sons. Wc emphasize that no attempt is made to determine the spin of the background, we just assume 

that the non - resonant K * K pair is in a spin 1 state. The results are shown in figure 12 

'I "he i> parameters lie within a volume of which the surface is given by 

dctOO - 0 ( 3 5 - 5 ) 

except for two point*, expression (3.3- S) gives a surface of degree three in the pM , p , _ ( and p t0 

space and the allowed volume is the convex domain for which the determinant is positive limited by 

this surface which contains the origin. For the data from the 100 GcV/c incident K and the \V 

GcV/c incident p beams the ?„„, values of the background for BOO < p j < 1000 McV/t fall far outside 

their allowed region and arc not plotted in figure 12. This might indicate that the description of the 

non - resonant K * K pair in terms of a spin 1 state only is too crude an approximation. 



(8] 

Tabic 7 lists the measured values of the density matrix elements for the f meson». The remits present

ed in figure 12 indicate a common trend for the p f dependence ol the P matrix elements irrespective of 

the incident particle or momentum. Combining all the data gives the results listed in table 7 and 

shown in figure 13. 

A possible COS**QJ dependence of the f meson has been observed by Sixcl ct al. 116| in data at 10 

and 16 GeV/c integrated over all xp and p j . However the statistical significance is poor and the data 

cannot exclude an isotropic COSOQJ distribution. Our data indicates a significant COS**QJ term in the 

decay angular distribution at small pj, which decreases for increasing p-j-. This effect has also been 

observed for K*+ and K*° production at 12 GeV/c 120] and 70 <kV/c [211 incident K \ 

4. Co*lmt—i 

Wc have measured inclusive • meson production for 100 GcV/c and 200 GcV/c incident * , p and 

K , and 12b GcV/c and 200 GcV/c • *. p and K *. The trigger limits the xp range of the observed 

630,000 + mesons to 0. < xp < 0.4. 

The • meson transverse momentum distributions arc described by a single exponential in the range 

0 < p-j-* < 500 (McY/c)1. The slope parameter has no significant «].- dependence. 

The + production cross section at xp a» 0 is rather independent of the incident particlc.but the • me

son longitudinal momentum distributions for incident K mesons arc much harder than for incident * 

mesons, protons and antiprotons. This reflects the importance of the strange valence quark of the K 

meson in the • u a production mechanism. The do/dxp for incident protons and antiprotons is 

somewhat softer than for incident * mesons, which indicates that the paitons of the proton and anti-

proton which contribute to + meson production carry less momentum than the corresponding paitons 

of the » meson. The soft longitudinal momentum spectrum of the ^ meson in pN interactions, to

gether with the ncgngibk difference in the cross sections for pN~»+ + X and pN-»t + X, indicates that 

the OZ1 inhibited fight quark fusion plays an insignificant rok in inclusive •> meson production. 



The f meson decay angular distribution in the Gottfried - Jaduon frame shows a imatt but significant 

co»**^! dependence, which decreases for increasing pj, irrespective of the incident particle. The • Q J 

dependence tends to increase for increasing P J . 
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Table 1: 

Threshold and gas fitting of the Chercnkov hodoscopes 

Beam charge and 
momentum (GeV/c) 

-100. 

- 200 

+ 200 

+ 120 

Cherenkov 

c2 
c, 

c2 
c, 

c, 

gas 

SF6 
N2,He 

N2 
N2,He 

N2 
N2, He 

threshold (GeV/c) 
* K p 

3.8 
6.3 

6.3 
12.4 

6.4 
12.6 

13.4 25.5 
22.2 42.2 

22.4 42.6 
43.9 83.4 

22.6 43.0 
44.6 84.7 

Table 2: 

Parameters of spectrometer elements used in the trigger. Dimensions are given in the order x,y,z. A 
right handed coordinate system is used with the z—axis along the direction of the beam and the y— 
axis pointing upward. Wire inclinations are given with respect to the vertical (y—axis). 

hodoscope 

active area (m2) 
number of rows 
number of columns 
threshold, gas 

proportional chambers 
number of planes 
active area (m2) 
wire inclination 
wire pitch (mm) 
read—out pitch (mm) 
gas composition 

scintillator 
MA 
3.16x1.1 
2 
12 
— 

P31 
2 
1.9x 0.94 
±7.125° 
1.985 
1.985 

MB 
4.x 1.62 
2 
8 
— 

P32 
2 
3.8x0.94 
±7.125° 
1.985 
3.969 

Cherenkov 

c, 3.03x 1.1 
2 
11 
see table 1 

P33 
1 
3.8x0.94 
0° 
2. 
8. 

75% argon(passing through methylal at 0°C) 
24.5% isobutane, 0.5% fireon 

c3 
5.5x 1.6 
2 
10 

spectrometer magnets MNP33 BBC 
field integral(T.m) 0.902 2.058 



Tabk3: 

The various data sets of this experiment with parameten resuhing from fits to the K*K~ spectra. The 
enon given are statistical only. The nanobam equivalent is given per uucfcon and contains acceptance 
loans which do not depend on the event's kinematics, like the BR(+-»K*K~). 

GeV/c 

100 

120 

175 

200 

particle 

P 
K-

p 

m~ 
K-

w~ 

(Me^/c2) 

1019.4110.01 
1019.3610.04 
1019.4310.02 

1019.4010.02 
10193510.02 
1019.4410.05 

10193910.14 
10193810.08 

1019.43l0.01 

•ex» 
(NfcV/c2) 

1.2810.02 
1.2510.06 
13510.03 

13010.03 
13210.04 
1.4110.09 

1.5410.2 
1.2010.2 

1.4010.05 

N * 

27057711053 
245741343 
721911325 

1218781717 
785241622 
97281184 

59811360 
62291240 

285481339 

nanobam 
equivalent 

||| 

0.1410.01 
0.1910.02 
2.710.2 

16.212.0 
40.614.5 

0.5710.04 

200 w* 1019.3010.19 1.841031 919164 I7.3H.2 
p 1019.37l0.04 13910.06 220951317 0.7210.05 
K+ 1019.6810.14 1.2310.22 995151 27.811.9 

http://1019.43l0.01
http://1019.37l0.04


Tahiti: 

Slope parameter b obtained from fitting the do/dpj2 distributions to expression (3.3- 1) for two dif
ferent ranges in pj 2 . The xp interval indicates in which xp range statistically significant data is avail
able. 

GeV/c 

100 

120 

200 

200 

Beam 
GeV/c 

incident 
particle 

9~ 

P 
K-

p 
K+ 

w~ 

p 

incident 
particle 

xp range 

0.00 - 0.41 
0.03 - 0.3? 
0.03 - 0.40 

0.01 - 0.33 
0.01 - 0.33 
0.00 - 0.31 

0.03 - 0.39 

0.03 - 0.39 
0.02 - 0.41 
0.03 - 0.33 

xp range 

b(GeV/c)-2 

0.<pj2<0.S 

3.1 ± 0.1 
3.2 ± 0.2 
2.9 ± 0.1 

3.2 ± 0.1 
3.0 ± 0.1 
3.1 + 0.15 

3.3 ± 0.2 

3.6 ± 0.5 
3.2 ± 0.2 
3.2 ± 0.4 

b(GeV/c)"2 

0.<p-r/2<1.0 

bCGeV/c)"2 

0.5<pT
2<l. 

2.8 i 0.1 
2.9 ± 0.3 
3.0 ± 0.1 

2.8 ± 0.1 
2.8 ± 0.2 
2.6 ± 0.3 

2.4 ± 0.2 

2.2 ± 1.0 
2.7 ± 0.3 
3.1 ± 0.8 

b(GeV/c)-* 
1.0<pj2<5.0 

175 v- 0. - 1. 2.6 ± 0.2 1.4 ± 0.2 
K- 0. - 1. 2.2 ± 0.2 1.2 ± 0.1 



TêèkS: 

flTRfC IOC CfTOTS 
section d*/dxp and the Lorentz invariant f(xp) per nodeon using Sneer A-
are statistical only. 

GeV/e particle 

100 »" 

100 p 

100 K-

xp interval 

0.00 - 0.04 
0.04 - 0.06 
0.06 - 0.08 
0.08 - 0.10 
0.10 - 0.12 
0.12 - 0.14 
0.14 - 0.16 
0.16 - 0.18 
0.18 - 0.20 
0.20 - 0.22 
0.22 - 0.24 
0.24 - 0.26 
0.26 - 0.28 
0.28 - 0.30 
0.30 - 0.32 
0.32 - 0.34 
0.34 - 0.36 
0.36 - 0.38 
0.38 - 0.41 

0.03 - 0.06 
0.06 - 0.08 
0.08 - 0.10 
0.10 - 0.12 
0.12 - 0.14 
0.14 - 0.16 
0.16 - 0.18 
0.18 - 0.20 
0.20 - 0.22 
0.22 - 0.24 
0.24 - 0.26 
0.26 - 0.28 
0.28 - 0.30 
0.30 - 0.32 
0.32 - 0.34 
0.34 - 0.36 
0.36 - 0.39 

0.03 - 0.06 
0.06 - 0.08 
0.08 - 0.10 
0 10 - 0.12 
0.12 - 0.14 
0.14 - 0.16 
0.16 - 0.18 
0.18 - 0.20 
0.20 - 0.22 
0.22 - 0.24 

do/dip 
0»b) 

864.± 88. 
784. ± 44. 
716. ± 
679. ± 
630. ± 
568. ± 
508. ± 
466. ± 
411. ± 
372.1 
357.1 
302.1 
275.1 
250.1 
234.1 
207.1 
159.1 
147.1 
117.1 

1078.1 
937.1 
784.1 
774.1 
578.1 
511.1 
452.1 
416.1 
325.1 
316.1 
255.1 
209.1 
167.1 
151.1 
143.1 
95.1 
88.1 

1011.1 
896.1 
890.1 
893,1 
871.1 
818,1 
810.1 
780.1 
797. l 
781.1 

33. 
29. 
26. 
24. 
21. 
19. 
17. 
16. 
15. 
13. 
11. 
11. 
10. 
9. 
7. 
7. 
7. 

109. 
67. 
46. 
41. 
30. 
26. 
23. 
22 
18. 
17. 
14. 
12 
10. 
10. 
9. 
9. 
8. 

: 95. 
57. 
47. 
42 
39. 
36. 
36. 
34. 
35. 
34. 

«M 
0*) 

46,71 4.8 
43.9 ± 24 
41.61 19 
41.3 ± 1.8 
4 0 3 1 1.7 
38.51 1.6 
36.51 1-5 
35.51 1-5 
3 3 2 1 1.4 
31.91 13 
3 2 4 1 1.4 
2901 1.2 
27.81 1.2 
26.71 1.1 
2 6 3 1 11 
24.41 1.1 
19.71 0.9 
19.1 1 0.9 
16.01 1.0 

59.71 6.0 
54.3 1 3.9 
47.61 28 
49.51 26 
39.1 1 20 
36.71 1.9 
34.41 1.8 
33.61 18 
27.8 1 1.6 
28.7 1 1.6 
24.4 ± 1.4 
21.1 1 1.2 
17.81 1.1 
17.01 11 
16.81 1.1 
11.71 1,1 
11.61 1.0 

56.1 1 5.3 
5201 3.3 
54.11 28 
57.21 27 
59.01 27 
58.71 26 
61.71 27 
63,01 28 
68.31 3.0 
70.91 3.1 



0.24 
0.26 
0.28 
0.30 
0.32 
0.34 
0.36 
0.38 

0.26 
0.28 
0.30 
0.32 
0.34 
0.36 
0.38 
0.40 

760. ± 33. 
745. ± 32. 
740. ± 31. 
776.+ 33. 
761. ± 32. 
700. ± 31. 
674. ± 31. 
705. + 36. 

73.0 ± 
75.5 ± 
79.0 ± 
87.1 ± 
89.7 ± 
86.6 ± 
87.2 + 

3.1 
3.2 
3.4 
3.7 
3.8 
3.8 
4.0 

95.4 ± 4.9 

120 0.01 
0.03 
0.05 
0.07 
0.09 
0.11 
0.13 
0.15 
0.17 
0.19 
0.21 
0.23 
0.25 
0.27 
0.29 
0.31 

0.03 
0.05 
0.07 
0.09 
0.11 
0.13 
0.15 
0.17 
0.19 
0.21 
0.23 
0.25 
0.27 
0.29 
0.31 
0.33 

909. ± 92. 
974. ± 54. 
899. ± 42. 
878. ± 38. 
769. ± 33. 
707. ± 30. 
618. ± 26. 
522. ± 22. 
497. ± 21. 
470. ± 20. 
397. ± 17. 
369. ± 16. 
357. ± 
297. ± 
250. ± 
217. ± 

16. 
14. 
13. 
14. 

2.2 
2.1 

44.9+ 4.6 
49.3+ 2.8 
47.3 ± 
48.5 ± 
45.0 ± 
43.9 ± 
40.9 ± 
36.9 ± 
37.4 ± 
37.7 ± 
34.0 ± 
33.5 ± 
34.3 ± 
30.2 + 
26.8 1 
24.5 ± 

120 0.01 
0.04 
0.06 
0.08 
0.10 
0.12 
0.14 
0.16 
0.18 
0.20 
0.22 
0.24 
0.26 
0.28 
0.30 

0.04 
0.06 
0.08 
0.10 
0.12 
0.14 
0.16 
0.18 
0.20 
0.22 
0.24 
0.26 
0.28 
0.30 
0.33 

1332 
1096. ± 
917. ± 
841.1 
710.± 
631.1 
537.1 
428.1 
384.1 
322.1 
277.1 
257.1 
203.1 
163.1 
116.1 

1 105. 
57. 
42. 
37. 
31. 
27. 
24. 
19. 
17. 
15. 
13. 
12. 
10. 
9. 
8. 

66.01 5.2 
56.31 2.9 
49.31 2.3 
47.7 1 2.1 
42.71 1.9 
40.41 
36.71 
31.21 
29.91 
26.61 
24.4 1 
24.01 
20.1 1 
17.1 l 
12.9 1 

1.8 
1.6 
1.4 
1.4 
1.2 
1.1 
1.1 
1.0 
0.9 
0.9 

120 0.00 
0.07 
0.09 
0.11 
0.13 
0.15 
0.17 
0.19 
0.21 
0.23 
0.25 
0.27 
0.29 

0.07 
0.09 
0.11 
0.13 
0.15 
0.17 
0.19 
0.21 
0.23 
0.25 
0.27 
0.29 
0.31 

962.1 83. 
870.1 68. 
913.1 60. 
831.1 52. 
837,1 51. 
738.1 47. 
789.1 49. 
827.1 47. 
781.1 43. 
814.1 44. 
863.1 46. 
732.1 43. 
755.1 53. 

48.3 1 
48.0 1 
53.31 
51.61 
55.4 1 
52.1 1 
59.41 
66.5 1 
66.7 1 
73.81 
83.01 
74.41 
81.01 

4.2 
3.8 
3.5 
3.2 
3.3 
3.3 
3.7 
3.8 
3.7 
4.0 
4.4 
4.4 
5.7 



175 0.00 
0.10 
0.20 
0.30 
0.40 

0.10 
0.20 
0.30 
0.40 
0.50 

970. ± 100. 
540.± 40. 
260. ± 30. 
130. ± 30. 
60.2. 20. 

423 ± 
33.8 ± 
23.2 ± 
15.4 ± 
8.9 ± 

4.4 
2.5 
2.7 
3.6 
3.0 

175 0.00 
0.10 
0.20 
0.30 
0.40 

0.10 
0.20 
0.30 
0.40 
0.50 

1590. i 150. 
900.1 100. 
820. ± 80. 
650. ± 70. 
510. ± 70. 

69.3 ± 6.5 
56.4 ± 6.3 
73.2 ± 7.1 
77.1 ± 8.3 
75.9 ± 10.4 

200 0.03 
0.06 
0.08 
0.10 
0.12 
0.14 
0.16 
0.18 
0.20 
0.22 
0.24 
0.26 
0.28 
0.30 
0.32 
0.34 
0.36 

0.06 
0.08 
0.10 
0.12 
0.14 
0.16 
0.18 
0.20 
0.22 
0.24 
0.26 
0.28 
0.30 
0.32 
0.34 
0.36 
0.39 

837. ± 77. 
767. ± 54. 
760. 1 50. 
684.1 44. 
623.1 40. 
562.1 37. 
471.1 32. 
403.1 28. 
391.1 27. 
327.1 23. 
291.1 21. 
246.1 18. 
224.1 17. 
237.1 
185.1 
135.1 
85.1 

17. 
14. 
12. 
10. 

34.01 
33.81 
36.11 
35 3 1 
35.01 
34.31 
31.21 
28.81 
30.01 
27.01 
25.61 
23.11 
22.41 
25.01 
20.71 
15.9 1 
10.61 

3.1 
2.4 
2.4 
23 
23 
2,2 
2.1 
2.0 
2.1 
1.9 
1.9 
1.7 
1.7 
1.8 
1.6 
1.4 
1.2 

200 0.03 
0.10 
0.14 
0.19 

0.10 
0.14 
0.19 
032 

1055.1 118. 
669.1 77. 
530.1 58. 
258.1 29. 

45.61 5.1 
36.0 1 4.2 
34.41 3.7 
23.1 l 2.6 

200 0.02 
0.06 
0.08 
0.10 
0.12 
0.14 
0.16 
0.18 
0.20 
0.22 
0.24 
0.26 
0.28 
0.30 
032 

0.06 
0.08 
0.10 
0.12 
0.14 
0.16 
0.18 
0.20 
0.22 
0.24 
0.26 
0.28 
0.30 
0.32 
0.41 

1327.1 117. 
1072.1 76. 
1040.1 
846.1 
655.1 
581.1 
438.1 
343.1 27. 
284.1 22. 
229.1 
191.1 
145.1 
125.1 
102.1 
45.1 

68. 
55. 
44. 
39. 
31. 

19. 
16. 
14. 
12. 
10. 
8. 

53.11 
47.21 
49.51 
43.71 
36.81 
35.51 
29.01 
24.51 
21.81 
18.91 
16.81 
13.61 
12.51 
10.81 
5.51 

4.7 
3.3 
3.2 
2.9 
2.4 
Z4 
2.1 
1.9 
1.7 
1.6 
1.4 
13 
1.2 
1,0 
1.0 

200 0.03 
0.11 
0.14 
0.20 
0.25 

0.11 
0.14 
0.20 
0.25 
033 

1312.1 140. 
1050.1 117. 
741.1 85. 
906.1 104. 
569.1 63. 

57.71 
57.81 
49.01 
73.51 
56.81 

6.2 
6.4 
5.6 
%A 
6.2 



Table 6: 

Differential cross section de/dxp for monitor data of 100 GeV/c incident»". 

xp interval number of + mesons dv/dxp 0»b) 

0.05-0.10 142 ±27 622 ±118 
0.10 - 0.15 401 ± 35 560 ± 49 
0.15 - 020 523 ± 48 538 ± 49 
0.20 - 0.25 269 ± 33 330 ± 40 
0.25-0.30 245 ± 24 278 ± 27 
0.30 - 035 195 ±26 242 ± 32 
035 - 0.40 41 ±14 124 ± 32 



Table 7: 

Tbc p pwnctcrc. 

IDCldCQX 

beamGeV/c 

100 *-

100 K-

120 »• 

120 p 

200 »" 

200 p 

p j range 
GeV/c 

0.0-0.2 
0.2-0.4 
0.4-0.6 
0.6-0.8 
0.8-1.0 

0.0-0.2 
0.2-0.4 
0.4-0.6 
0.6-0.8 
0.8-1.0 

0.0-0.2 
0.2-0.4 
0.4-0.6 
Q.6-0.8 
0.8-1.0 

0.0-0.2 
0.2-0.4 
0.4-0.6 
0.6-0.8 
0.8-1.0 

0.0-0.2 
0.2-0.4 
0.4-0.6 
0.6-0.8 
0.8-1.0 

0.0-0.2 
0.2-0.4 
0.4-0.6 
0.6-0.8 
0.8-1.0 

Pn 

0.311 ± 0.003 
0.31S ± 0.003 
0.328 ± 0.003 
0.333 t 0.004 
0.348 ± 0.007 

0.310 ± 0.005 
0.313 ± 0.004 
0.336 ± 0.004 
0.331 ± 0.005 
0.327 ± 0.011 

0.301 ± 0.005 
0.317 ± 0.003 
0.322 ± 0.004 
0.337 ± 0.006 
0.354 ± 0.010 

0.308 ± 0.006 
0.311 ± 0.004 
0.327 ± 0.005 
0.338 ± 0.007 
0.325 ± 0.015 

0.313 ± 0.008 
0.306 ± 0.006 
0.337 ± 0.007 
0.323 + 0.009 
0.309 ± 0.017 

0.285 ± 0.010 
0.298 ± 0.008 
0.304 ± 0.008 
0.308 ±0.011 
0.322 ± 0.023 

Pi,.i 

-.002 ± 0.005 
-.001 ± 0.004 
0.023 ± 0.005 
0.036 t 0.007 
0.012 ± 0.013 

-.005 ± 0.008 
-.009 ± 0.006 
0.028 ± 0.007 
0.037 ± 0.009 
0.065 ± 0.018 

-.009 ± 0.007 
-.001 ± 0.006 
0.019 ± 0.006 
0.022 ± 0.010 
0.014 ± 0.019 

-.007 ± 0.009 
-.015 ± 0.007 
0.011 ± 0.008 
0.015 ± 0.013 
0.101 ± 0.029 

0.007 ± 0.013 
0.010 ± 0.010 
0.026 ± 0.011 
0.009 ± 0.015 
0.031 ± 0.028 

-.018 ± 0.015 
0.015 ± 0.012 
0.018 ± 0.013 
-.007 ± 0.019 
0.018 ± 0.041 

Rcp10 

0.007 ± 0.004 
0.017 + 0.003 
0.027 ± 0.003 
0.028 ± 0.005 
-.005 i 0.009 

0.012 ± 0.006 
0.008 ± 0.004 
0.032 ± 0.005 
0.019 ± 0.006 
-.023 ± 0.015 

0.012 i 0.006 
0.023 ± 0.004 
0.021 ± 0.004 
0.015 ± 0.007 
0.026 ± 0.013 

0.026 ± 0.007 
0.014 ± 0.005 
0.028 ± 0.006 
0.022 ± 0.008 
-.018 ± 0.019 

0.001 ± 0.010 
0.021 ± 0.007 
0.036 ± 0.008 
0.037 ± 0.010 
0.026 ± 0.019 

0.001 ± 0.012 
0.026 ± 0.009 
0.035 i 0.009 
0.023 ± 0.013 
0.013 ± 0.028 

0.0-0.2 
0.2-0.4 
0.4-0,6 
0.6-0.8 
0.8-1.0 

0.307 ± 0.002 
0.312 ± 0.002 
0.327 ± 0.002 
C.331 ± 0.002 
0.336 ± 0.005 

-.005 ± 0.003 
-.002 ± 0.003 
0.021 ± 0,003 
0.023 ± 0.004 
0.037 t 0.008 

0.011 ± 0,003 
0.017 ± 0.002 
0.028 i 0.002 
0,0241 0.003 
0.002 i 0.006 



r i f re Captioan 
Figwe 1: Top view of the spectrometer showing target, magnets (MNP33, BBC), drift chambers 
(DC2, DC3A, DC3B, DC3Q, Cherenkovs (C2, C3), muhi wire proportional chambers (P31, P32 
P33), the scintillation counter E>2 *nd scintillator hodoscopes (MA, MB). The inset shows a side view 
of the target region with twelve silicon mkrostrip detectors (BMSD, VMSD), Be target and interaction 
denning counter (I). 
Figwe 2: Acceptance for f mesons decaying into K+K~. 
Flgwe 3: The K+K~ invariant mass spectra. The incident beam particle and its momentum (in 
GeV/c) are given in each plot. Figures k and 1 are obtained using a immrnum bias trigger. 
Figwe 4: The slope parameter J> obtained from fitting the do/dpj2 distributions in 0.<pj2<500 
(MeV/c)2 to the egression c~*PT , as a function of xp for 100 GeV/c incident «~,K~ and 120 
GeV/c incident «* 'and p. The dashed lines are the b values averaged over xp. 
Figwe 5: Differential cross section do/dpj2 for the low momentum incident beams. The data has 
been integrated over 0. < xp < 0.4S. The solid lines represent fits to the data over the whole p j range 
with expression (3.3— 1). 
Figwe 6c Differential cross section do/dpj2 for the high momentum incident beams. The data has 
been integrated over 0.<Xp<0.4S, apart from the 175 GeV/c data, winch is integrated over 
0. < xp < 1. The solid lines represent fits to the data over the whole p j range with expression (3 J -1 ) . 
Figwe 7: Lorentz invariant differential cross sections f(xp) per nucleon *br incident »", p and K~. 
The data is compared with other experiments using linear A-dependence. +, o, O: this experiment; 
A, ©: reference [1] D: reference [31 A: reference [17]. The incident particles are indicated in each plot 
Figwe & Lorentz invariant differential cross sections f(xp) per nucleon for incident w+, p and K+. 
The data is compared with other experiments using linear A—dependence. +, o: this experiment; A: 
reference [1] D: reference [3] 0 : reference [14] A: reference [IS). The incident particles are roditutlcd in 
each plot. 
Figwe 9ï The cross section do/dxp per nucleon as a function of s for 0.1 < xp < 03. Incident », p and 
K are indicated with o, O and A respectively. 
Figwe 10: dN/dcos*Qi for 100 GeV/c incident trand0.<pj<200 MeV/c for 8 9fjj intervals. The 
smooth lines represent the best fit to the decay angular distribution HCOSBQJ,9QJ)-
Figwe 11: dN/do>Qj for 100 GeV/c incident *~ and 600<pr<800 MeV/c for 8 COSVQJ intervals. 
The smooth lines represent the best fit to the decay angular distribution I(COS*QJ,VQJ). 
Figwe 12: Pn,Pi - I and Rep 10 as function of py. The elements for the » mesons are indicated with 
"+ ". The background is determined separately and the values of its elements are indicated with "6*. 
The dashed line represents P U • 1/3. The incident particles and their momentum are indicated above 
each plot. 
Figwe 13: The value of the p elements averaged over all incident particles and momenta. The dashed 
fine represents plt = 1/3. Symbols as in figure 12. 
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