Targei parametsrs

Spectrometar components

Acceptances

Total cross-section data

Oiffraction correction

Total cross-sectlion results (unambigous Ku3's)
Total crnss—sectiun results {aill Kuld's)
Rageneratiaon data

Regeneration results

Physicallconstants

Lingar interpolation fits to the date

~t3

Regge model fite parameters
Regge model prediction

Nuclear sizes

Sensitivity to changes of input paramsters



TABLE

3.1

Tarpget paramesiers

Atamic Length Densisy 3

Nuymber {em) {§/cm*)
c 12,09 95.08 & .0O0DS 1.720 2 .002 1.82
Al 27.98 90.17 + .005 7,714z 007 2.02
Cu §3.54 27.00 & .005 8.83 % .01 1,78
5, 118.69 36.08 £ 005 7030 ¢ .04 1.74
5 118.68 15.24 = ,005 7.30 .01 0.74
Ph 207.15 za.pa £ .GOS 11.33 ¢ .02 1,74




TABLE 3.Z

Components of spoctrometer

‘ Relative Transverse Effective
Object long. f(ecm) Dimensiorsg rediation length
position W ox H x 10
RA - 3214 5 x 18 -
Upst Dgcay - 3202 15 om o -
pirpe . .

Downstrf window - 2118 g0 cm o /.96
ME - 2073 85 x 43 . 4,65
CHY - 1205 120 x 80 8.0
cz2 - 2235 Wo x 70 1.4
CHE ' - 154 120 x 60 5.03
CH3 - 121 120 x B0 5.ES
MASNET ' S 150 x 66 -
CH4 157 140 x 85 5.07
CHE L. 1330 : 140 % 95 | 5.22
L3, C4 -~ 1398 122 x 122 2a, 8
sC 1501 110 % 110 -
u-Ffilter 1538 - -

s ' 1971 188 x 152
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TABLE B.1
Total cross-section data
Accelerstor Fully After After
Pulses Triggers | reconstructed | kinemafic | unambigous
) Events cuts cCuts
K K
C 954 348 182 95 33
AL 11694 181437 1094 581 204
Cu 73749 2088 1211 589 200
Sn £231 1828 880 485 175
Sn 2288 518 312 159 56
Fi BA54 14984 1013 569 174
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Repenaration dats

Al Cu Sn Ph n )
Pulses BBE? 5833 5765 5304 3743
Trigger 1743 & 1778 1848 K 1547 K | 1110 K
Recon- 389 K 829 953 K 897 511 K
structed
KPI2 60937 40458 34637 24131 18952
MU 3 10389 5455 126800 9848 -
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Lingar interoolation flts

TOTAL CROSS-SECTICNS {25 ~ 135 GeV)

Unambigous Kul All ku3
A B A
¢ 188 + 5 + U.03 £ .08 188.4 ¢ 3 x
A1 373 ¢ 4 0.0+ .08 372+ 2 .
Cu 774 & Q5 13 771 + 5 +
sn | 1320 & 13 - 25t .27 1324 £ 10| ¢
Sn | 1328 £ 5D - 23t .78 1317 £ 30 x
Ph | 2105 & 24 - .83 t .36 2106 & 18 £

REGENERATION {25 - 135 GeV)

¥ o
C 13.77 = 1,22 0.397 = .021
ALl 24.33 ¢+ 2.04 0.422 ¢ 020
Cuj B8.1 =+ 6.0 .35 ¢+ .025
Sni 62.0 * 6.5 0.382 ¢ 020
Pbl126.68 £ 14.5 0.381 ¢ 022
Wate: For O, Fit from 4.5 to 135 GeV gives vy = 13.



end nucleon-nucleon total eross-gections.

pion=-,

Regge fit parameters of kaon-,

TARLE 8.2
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[ks)

Nuclear size parametsrs {Fermis)
A z 4 g \/<r?'>
0 2 1 - - 2.025
Be 9 4 - - 2.519
£ P2 & - - 2. 870
AL 2z 13 3.070 LB1g 3,060
Fe 5B 26 3.980 569 3.737
Cu 64 28 3,205 569 3.882
£d 142 48 5.382 .5a2 A.ET%T
Sn 1149 50 5.320 578 4,843
W 184 74 6.520 491 5,370
Pb 207 82 B.670 503 5,494
u 238 g2 £.962 L8085 5.843
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FIGURES



Fig. 2.1 Principle of K total cross-section measurement method.
— 2t

Fig., 2.2 rineiple of K, regeneration measurement method.

S
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M4 Beam iine., Bhown are the main components of the neutral

double~beam and their relative positions.
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Fig, 3.2 The detection apparatus. C1 and MF are defining the decay reglon.
C2-C5 are the counter hodoscopes. Chl te Ch5 are the multiwire
proportiounal chambers. The analysing magnet is between Ch3 and

Ché.
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Fig. 3.3 M4 KL spectrum,

The KL spectrum is calculated from observed Kl

decays in the apparatus.
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i
b

Fip, 2.4

Absorber block moving machine., The absorbers were mounted on

a rotating frame.

Regenerator block moving machine., A right angle shaft and four

cams were used to translate the regenerator vertically.
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Electronics. From left to vight: the trigger counters, the
first level logic, the second level logic {C2X), the camac.
The EVENT, RESET and VETO signals are the main control gignals

intevacting with the computer.
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Fig. 5.1 Deviationz VS, l/pza

Data:

M.C.: @
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¥Yig. 5.4 K_ invariant mass resolution as a function of kaon momentum,

5 2 i
0 < P < 150 (MeV/e}™ .
Datas N
M.Cot &

Fig. 5.5 KS transfered momentum squared resclution as a functign of
kadsn momentum. |

477 MeV & m_ < 517 MeV .

Data:  ew
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¥u3 argument distribution. The vertical lines indicate the
region of unambigous momentum events used in the analysis.
The KL momenta for this distribution lie between 40 GeV/c

and 60 GeV/c . |

Data:

M.C.:
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Fig. 5.7 Krl acceptance {integrated over the decay region) as a function

of the kaon momentum.

Fig. 5.8 Ku3 acceptance (integrated over the decay region) as a funetion

of the kaon momenium.
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Fig,

6.1

Number of MWPC hits per event.

#
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Fig. 6.2 Vertical profile of the reconstructed vertex position showing

the two beans.,
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Fig, 6.3

Fig* 6«‘4

Ratic of the higher beam attenuation over the lower beam at-
tenuation versus the primary beam intensity. The scatter plot

shows a clear correlation with the beam intensity.

Ream attenuation calculated by combining the information from
the two beams. The scatter plot shows this attenuation norma-
tized by exp(~X/L) versus the primary beam intensity. No rate

dependence effect is visible.
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Fig. 6.5 Monte Carlo calculated probability of a kaon to scatter from

one beam into the other {cross—talk) .

Fig. 6.6 Measured fraction of kaons detected in the plugged beam

(plugged by filling one of the holes of the fixed collimator)

as a function of the lead radiator thickness.,
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Fig. 7.l.a Typical elastic multiple-scattering diagrams included in

the standard Glauber model.

Fig. 7.1.b  Typical inelastic multiple-scattering diagrams included im
the Karwanov-Kondratyuk wodel. The fat lines correspond to

the propagation of the inelastic intermediate states.

Fig. 7.1l.c Typical inelastic multiple-scattering diagrams not included

in the Karmanov-Kondratyuk model, i.e.

- multiple excitation/desexcitation of the projectile.

~ double excitation of the prejectile,
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Fig. 8.1  Final results for the KL total erosg—sections.
The straight lines are best fits to our data.

® Present experiment (Unambigous Ku3's) .
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Final results for KS coherent regeneration. The lines are

o1

the best fits to @ in the 25~135 GeV/c momentum range.

%W Ref.”" (Pb)

¢ This experiment for Al, Cu, Sn and Pb above 10 GeV/c,
e Ref."® (Pb)

@« Ref.“® , Ref.®® (Cu)

e Ref.>t | Ref.® ()
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Fig, 8.3

snalvsis ovrganigram.
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Fig. 8.4 Comparison of model prediction of neutron-nucieus total crogs-

sections with the data. The data compilaticn is from Ref, ! .

e (31 auber model without 115,

Glauber model with IIS.
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"Wengured" inelastic screening defect of neutron-nucleus total
cross—section at 200 GeV/c as & function of atomic weight.

The solid line is our predictiom (7.10). The data are from Ref.” .
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Fig. 8.6 Comparison of model predictions of kaon-nucleus total cross-
sections with the data, The data are as in Fig. &.1.
~=e Glauber model without IIS.

e (31 aiber model with IIS.
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"Measured” inelastic screening defect of kaon—nucleus total
cross—section at 50 GeV/¢ as a function of atomic weight.

The solid line is our prediction (7.10).
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Fig, 8.8

Comparison of the inelastic screening correction at 50 GeV/c
for kaons and neutrons as a function of atomic weight. In

heavy nuclei the inelastic screening correction is much larger

for kaons than for neutrons.
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Fig, 8.9

Comparison of model predictions of KS coherent regeneration
with the data. The input elementary kaon-nucleon amplitudes
are taken from standard Regge fits and dispersion relation
calculations. The Glauber model, even with the contribution of
inelastic intermediate states, disagrees with the data. The
data is as in Fig. 8.2 .

ww=Glauber model without IIS.

w31 2uiber model with TIS,

N.B.: The Glauber model input amplitudes parametrization is

given irn Table 8.8, fit (i) .

i
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Fig, 8.10

Comparison of model prediétions of coherent KS regeneration
with the data. The ipput elementary kaon-nucleon amplitudes

are constrained to £it the carbon power law momentum dependence.
The Glauber model with inelastic intermediate states is now

in good agreement with the data. The data is the.same as in
Fig. 8.2 .

=== @Glavber model without IIS.

e Glauber model with ITS.

N.E.: The Glauber model input amplitudes parametrization is

given in Table 8.8, fit {iii} .
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Fig. B.1l

Comparison of Regge model predictions of charge exchange

reactions with the data. The data are from Ref.’! .
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Fig. B.Z

Comparison of Regge model predictions of KS regeneration on
proton with the data. The normal Regge prediction with
aw(0)=001+»@ agrees with the data, but the predictiomn constrained
with uw(0)=0m40 {as required by KS regeneration on carbon)

disagrees with the data.:

0 Ref.>?
& Ref,>?
% Ref.>"

& Ref, "

N.B.: The Regge fits used for these two predictions are

respectively fit (i) and fit (iii) of Table 8.2 .
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