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ABSTRACT

;tlis.shown that the experimental cross-sectién ratio of the reac-
tions p§_§ Af+ (neutrals) and pp -~ A ' (x D) (at:6.6 GeV/c) for loﬁ_momentum
transfer to the Af+(|t| < 0.2 GeVg) is approximaﬁelybthg same as the cross-
section rafio o(x"p - neutrals)/o(x"p - n p) for n p effective mass less
ithan l.S6‘GéV. The disagreement observed between the ratios for,mﬁsses
greatef £héﬁ 1.56 GeV can be eipléined by incréased valués of tﬁin
and noneéf+ background in the pp'reactions. Thesg results imply that

pion_exchahge dominates pp - Af+(neutrals) for low momentum transfervto

the A
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In a recent analysis of the reactions

pp > 8 (x"p) " (1a)
A (xxTn) ()
SaOp) (1)

at- 6 6 GeV/E we showed that the relatlve y1elds of the bracketed systems
at low mOmentum transfer (It | < 0.2 GeVE)'as-a function of effective
. mass of that system are very nearly the same as the relatlve cross sec-

tions of the three on-mass-shell x p reactlonsi

TP AP k ~(2a)
tp>xan  (2p)
T D~ :r':rop L (2c)

This agreement suggests that the bracketed systems in reactions (la) (1c)
result from the scatterlng of an 1nc1dent proton on a virtual pion from
the other proton when it is 1n the virtual state p - A; n . It further-
more suggests that the-off-mass-shell correctlons to the'pole equation
descriptiems of the three‘reactiohs (la)-(lc)'are:very similar;: Other-
wise the.thysieal regidn compsrison of thevthree reactions could not
‘ agree:SOsyell. |
im”a smbsequemt»analysisvof the reactions
pp » n(x'p) (32)
- n(nfpn+ﬂ-) N (3b)
we compared the relative yields of the bracketed systems in reactions'
(3&) and (Bb) and the relative cross sections for
Ao ap -(%)
:r+p - apr' . (ltb) _

" 'In this-case the comparison showed that the experimental ratios [of (3b)
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to (Ba)l;e&stematically exeeeded the n'p on-shell éross section ratios
by ~ 25 —'MO% However, the difference can be explalned solely by a
A (1238) background contribution to reaction (3b)

We present in this note a further comparlson (also at 6 6 Gev/p
'whlch is a followup to the analysis of Ref. 1. The relative yields of
the 1owrmqmentum transfer components (|t| < O.2IGeV2).of the reactions
L D e'Af+(neutrals), ' (5&)‘
pp » A (x7p) | (5b)
' are_compered to the relative cross sections for
| % p - ﬁeutrals __(6@)
| powp . - (6p)
, Thepdéta of‘reactiqn (5a)'coneists'of a 2¢3h'ub/event sample of
Lo26 upfiiped two-prong,evente with Mpn+ <l;52GeV_and forward neutrais .
in the:c;pg For these events the ionization confidence ievel is required
‘ to favor_e_pﬂ+ interpretation inetead of pp forrthe"two outgoing charged
tracks.ifTﬁe data for reaction (5b), as befere,l censists of a 0.36 wb/
event eample_ofv75lh pp - ppﬂ+ﬂ- events. The’data'for
reactlons (’;’a) and (5b) areobtained by applylng the simultaneous cuts3

lllL<M o+ < 1.30 GeV

lt] < 0.2 gev 0

We tekev-1tl to be the lower of the two possible momentum transfers
sqﬁared from the beam or target proton to the Af+ and restrict the .
discuesiop henceforth to the erents passing the cuts (7).

Tﬁe'effective mass spectra of the bracketed systems of reactions
(5a) and-(sb) are presented in Figs. 1(a) and 1(b), respectively. The
smoothfcqrve drawvn in fig. 1(a) represents an estimate of the background
‘due td-the reaction Pp - pn+n. The intercept at ll66 MeV is the p01nt
above Wthh no pp - Pﬂ n constrained fits are observed. In Fig. 2 we

show the ratio of the cross sections of reactions (5a8) to (5b) as a,



T
function of mass of the bracketed systems(M ) ﬁhe'ratios have been
corrected for pp ~ prt'n background in reaction (5a) for M <1 166 GeV..
The cross-hatched band shows the known on-mass- shell ratlo of reactions
(6a) to (6b) % The experlmental and on-mass- shell ratlos agree quite

well below 1560 MeV except for the first p01nt from 1080 - 1120 MeV

(which>may Just be due to poor statistics or an overestlmate in pﬂ+n
background) Above 1560 MeV the experlmental ratlos exceed the on- -shell
_ratiOSYby:a factor of two or three.5 This disagreement at large M& may
just beidue to the use ofvevents with generally larger values of |t]
(beoauseitain increases with Mx) or simply'nonfﬁf+ background in then‘
periphera1~data'of reaction (5a) |

| We. have looked &t the px' mass spectra in reactlons (5a) and (5b)
~ for several reglons of the mass of the bracketed systems (X) in order
to see 1f the dlfference in ratlos for large M is ‘due to non-A't back-
ground 1n the data of reaction (5a) For M < 1500 MeV the non-A
.background appears to be small. However, the phase space avallable to
the pn ‘mass for large M is so small (max M.p i < l N GeV) that one can-
not Judge_the percentage of non-A _ events 1n-th1s sample; Assumlng
that.non-Af+'background, if'tresent, is Weakest-in the central region
of the Ak we have again calculated the exberimental cross- section
ratios ‘of reactions (5a) to (5b) using peripheral (]t] <o.2 GeV )
datarw1th.a narrower AT cut (1.18 <:Mpn+ <1.26 GeV). These ratios
are identical to those displayed in Fig. 2 for M < 1.56 GeV except
for theflarger errors (less events are utilized in this case). _The
'.ratiosbfor the 5 M_ bins with M, > 1.56 GeV are represented by'the

points with dashed errors in Fig. 2. For M_ > 1.56 GeV the ratios
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calculateofusing a narrow Af+ cut are in better egreeﬁent with the on-
shell ratios than those experimental ratios obtaiﬁed.with data satis; -
fying bot};;{i'_’e‘:strictions of Eq. (7). |

Experimehtal determinations of on-shell inelestic cross sections
(xn > ¥ y % Xﬂ) in processes of the type xp = yn or xp - yA can oe
‘ obtalned by extrapolatlon of the apprOprlate Chew-Low distribution to
the plon.exchange pole. Our results show, as before,l.2 that the form
of the extrapolation function used should have approx1mately the same

form used for elastlc X7t scatterlng.
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In the case of the ppﬂ T events, 1f both Mb +'comb1nat10ns fall
w1th1n the A" band and both have |t| < O 2 GeV2 we use that com-

blnatlon with the smallest ltl This procedure tends to dlstort

the M« o d1str1but1on sl1ghtly by depleting combinatidns'at inter-

medlate and hlgh pﬂ masses and correspondlngly addlng the other
low t comblnatlons to the low end of the Mp - spectrum.

The 7 p elastic cross sectlons were constructed from the CERN

vphase shlfts,'see, e.g8.; A. Donnachle, R. G Kirsopp, and C. Lovelace,

CERN:TH 858, Addendum; 1967 (unpubllshed). For a summary of ' p é
neut;els'cross sections see, e.g., C. B. Chln; R. D. Eandi; A. C.
Helnholz, R, W. Kenney, B. J. Moyer, J. Ag.Poirier, We B. Richards,
R. 3. Cence, V. 7. Peterson, N. K._Sehgal,:andvv. J. Stenger,

Phys, Rev. 156, 1415 (1967)..

'W. E. Ellis, R. R. Kinsey, T. W. Morris, and R. S. Panvini, BNL

lhh26 1970 (unpubllshed) These authors‘also report that their
experlmental ratios exceed the on-mass-shell ratios by roughly a

factor of two (see Fig. 5(a)).



| FIGURE CAPTTONS _
- Fig. l‘-. ‘-.E_ffective mass distributions of X in pp = AT X for |t]| < 0.2
" GeV2 atv6.6 GeV/c._ The AT ._selection is 1.1k4 - 1.30 GeV; |
(a) X = neutrals. (b) X = px . | o
.Fig. 2.:'."_‘:‘C>I:'vorss—section ratio olpp » A++(neutral.s'y]/d[jpp > A (pr7)]
p_ibtted as a function of the mass of t'he'.n(‘)n-A'Hr final state
: system, for momentum transfer to the A_++» |t| < 0.2 GeVe. The
da,shed points 13 the uppermost five ma,s.sv bins represent fhe
ratlos calculated us:Lng 1.18 < Mpn’"* <1.26 GeV for the Aﬁ'
sgiection. ~ The cross-hatched band is the .known (Ref.. L) on-

g 's‘,liell ratio o(x p - neutrals )/o(xp » np).
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission: '

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method; or process disclosed in this report may not in-

 fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, "person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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