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Imerimental Packeround

Since our proposal was submitted in June, 1969, €Q63 relevant new data
has been published by a BNL/icchestber/Cal, Tech, collaboration.
In the elastic channel thpv have measured the backward differential

cross-section (cos §% «~0,88) between 0,7 and 2.2 Gev/c, fig. Al.

They see marked structure with a pronounced dip at 0.9 Gev/c but have not
explored the region in sufficiently fipne mass steps to observe detailed
structure of the nature seen by Cline (11) et al.

The data has been interpreted in two ways.

i
(i) A diffraction model following the pdrameiurlsat¢on of Daum (22)
et al,is consistent with thc'“ data, However the dip the uac ward
cross—-section at 0.9 Gev/c corresponds to a dip at tw~~ 7 GeV<, No
sucn stbructure appears in the data of Daum et al at 1.73 ov/c where
viffraction minima are evident abt tw-0.4 GeV” and=-1.5 Ge e, If a
diffraction model fits the datls its porameters must vary with energy.
The suggested variation is qualitatively consistent with the shape of
the total cross-~section, '

(ii) A resonance model, where the resonance paremet
frem the total cross~section enhancements of Abramst t

backward cross-section of approsdmately tht correct shape but slightly
larger magnitude,
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Tt is extremely difficult to distinguish between these two interpretations
witn data over this limited angular range.

The same collaboration (14) has studied the di~boson channels (ﬂ w, XX
in the momentum range 0.7 - 2.4 Gev/c. The an5u4ar range covered is
jcos %} 2,65, but the sign of the oubgoing meson 1s measured only in the
range';coo&‘3?.8b The data has been co@ulned with that of Fong et al
jcos 9% £ .7, which has no sign determination, in order to produce folded
angular distributions, These have been fitted by a series of even Legendre
po¢ynom1alo. - .
ot :
me}4.du (““'u ) :Z: ClﬁﬁLCQQS%”}

o

7w QA3
d,.... A O {-even, )

-

Figure A2 shows the Legendre coefficients obtained for (mfwf} and (n X ).
The aubhors have shown that the data in the 'z 7 channel is consistent
with resonances at 2120 MeV (V= 249MeV, J = 3) and 2290 MeV ({*= 165 MV,

J =5)., The re%ation between these and the T and U rescnances of the missing
mass experiment is not clear, see table 1 in the original proposal.

The current experimental situation in the elastic and di-boson channels
is shown in figure A3. The range of cos 9% covered in the clastic cinannel
is indicated by the vertical extent of the symbols representing the work
of different groups. The arrows indicate the mopenta at which there eidists
angular distributions for = “nt and XKTK, Biazari(lo) et al,have very limited
statistics., The o, T and U states from the missing mass experiment are
shown along with the total cross-section enhdnocments and the resonant
stales proposed by Cline(ll) et al and Nicholson(14) et al.
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Proposed BExperiment

The proposed experiment is now a measurement of all three chamnels,
elastic, wtx and XK~ over the fulil angular range from 0.6 - 2.0
Gev/c, In the di-boson channels the e“pelwm et will have the ocd
and even Legendre coefficients available for interp retaﬁion.

i
% 7% and K Y “Charmels

The boson channels ars simpler to interpret than the elastic scattering

since they have spin = 0, They are also more selectlve as shown by the
guantun numbers listed in table AL,

31

(1) Parity conservation implies L = J#1 (only the S = 1, triplet pp
state conbrlbuuea).

. . . . . - +-
(ii) G parity 1mplnes J + 1 is even for ﬁjﬂ, but not for X K

(L = Orbital angular momentum in thie pp channel, and J = the total angular
momentwn)
i fom Ss g (A7)
The le*er@nL¢a] crogss—-section is given by :
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where A7 is the amplitude lor L =dJ-1, AJ,
a1l spherical }1¢11“01Lgvh,6 3 e
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symmetry there are no interference terms c¢f the form 1J YL,

o8]

R
é‘f:
D |
=
{
et
®
foud
o]
c
;,

o)
:»,—

The expression (1) can be written in terms of any orthogonal set such as
the legendre polynomials: 5 ey
| de = Z cW®a 7

At =¥l

The Cn can be expressed in terms of Re A¥_ A, as shown in table A2 for
leading terms for J & 6. It will be seen”that:

(1) Tven/odd coefficients arise from even/odd parity terms A*JAJ;

(ii) Coefficients for the "unlike" term J Ay are generally much
“larger than the "like' terms A*J+ AJ+ P T K so that resonance -
[ U -

background interference is likely to aumlnate resonance~squared terms,

- + -
Analvsis of © w and K K

There are 2J+1 complex amplitudes  and 2J+1 real coeificlents fitted ©
the data at each energy., Some form of energy dependent pdrameurluab*u“
of the amplitudes will be required to obtain a solution,and we could use
a method similar to that employed successfully in the lOw energy.

A resonant amplitude requires 3 parameters (B,,T", and coup]lnﬂir
and a non-resonant one. 4 parameters, for a local llnear fit,
Assuming we abtempt to fit five energies and up to 4 resonant emplituces
we require a total of 8J parameters to be obtained from 10J + 5 Legendre
coefficients, : - ‘

ince (1) is a sum of the squares of two complex terms there will be
ambiguities similar to the Minami ambiguities, However it can be sce
from table A2 that these are unlikely to affect conclusions about higher
spin, only whether the A,+ or A, amplitude is responsible,
Jem



We would have twice as many coefficients C_ to fit to partial wave

. S 4+ S mde - I S T *,,n [ ¥ 2 13} " ~ 39 eyt T
amplitudes as the existing experiments with "folded" angular distributions,
and be sensitive to odd parity terms which are absent in the "loided!
istributions,

Experimental Set-up,

We have redesigned the experiment using an AEG magnet instead of tne
double-C arrangement shown in the original proposal., This smaller magnet
has a much better field and would be rotated about the hydrogen target.

The full angular range in the centre of mass can be covered with the magnet
and spark chambers in just two positions (see fig. AlL) whereas t&e fixed
double-C arrangement does not cover the full angular range for = n and
K'K™. In addition we have a more flexible system. Acceptance curves
using the AEG magent arve shown in Figures A5, A6, Table A3 gives an
estimate of the data collection time based on running &b 15 equally

spaced momenta,

For comparison acceptance curves at 1.0 Gev/c for a single C magnet
are also presented, see fig, A7. These would imply an increase of a
factor 1.6 in running time. There is the seriais disadvantage that it
would be considerably more difficult to shield our magnetic core spark
chamber system from the effects of the large fringe field,

Spark Chambers

With the AEG magnet the largest chamber is now 260 cm x 75 em, Magnetic
shielding studies on the AEG magnet indicate that we can use core, rather
than capacity, read out., This is attractive for reasons of cost and =
preference for a well-tried system,
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Quantum Numbers for » p, 7T % and K K Systems

PP qj’qr K'K”
P EI (-1 7 oy 9
(o B*S (=) ¥ ) 9
(-1) L+8S -.I (“1)J + I=‘4-1 ) 4T

S = Cheannel spin

L

L Orbital angular momentum of 5 P
/
J = Total angular mouentum
I

= Isospin
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TABLE A2

. Legendre Coefficients for pp 7:1_72:
K K
gt ;t c8 c9 C10 cil c12
2+ 6+ 1.33
It 5t 1.17 .
3+ &+ 1.18
L 5+ 1.10
L+ &+ 1.58 1,10
ot 5+ 0.76 0.53
5t 6+ B ! 1.05
&+ 6+ 0.88 0.73 0.51
- 6- 1.77
5 5— 0.84
5= b~ v 1.59
b= b 1.07 0.7,
o &+ ~T7.2
3- 5+ -6.63
3~ 6 ~7.13
L- L+ -6.,29
A 5+ ‘ -6.80
- 6+ -2.4 -7.26
5- I+ -6.53
5= 5+ -2.41 ~-7.02
5- 6+ -2,6l ~7.46
6~ 2t -5.60 |
6 3+ ‘ -6.,25
6~ Lt -2,33 -6.79
6- 5+ -2,59 ~7.26
= 6+ -1.45 -2.,82 ~7.69
Hence C11 = 1,05 Re ’5+ Ag, = 7.46 Re'AE_ - 7.26 Re AZ-AS%-
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