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Director’'s Foreword

Theyearunderreview hasbeenasuccessful one for the Laboratory scientifically.
Our high energy physics research programme has continued at a level similar
to that achieved in 1969. Ways are still being found of increasing the intensity
of the circulating proton beam in Nimrod; an intensity of over 8 x 10'? protons
per pulse, accelerated to full energy, has been achieved. The total number of
protons accelerated during the year also showed an improvement as did the
overall operational efficiency.

The trend towards increased use of the CERN accelerators has also continued.
Two counter experiments were completed there during 1970; a new one was
started, several are being designed and plans are well advanced for making use
of two major new devices about to come into operation there, namely the
Intersecting Storage Rings and the Omega spectrometer.

Experiments continue to demand increased computing power, but as plans
to replace our IBM 860/75 central computer with the larger IBM 360/195
have now been approved we shall be able to cope with the anticipated growth
in computing for a number of years.

Towards the end of 1970 we were all greatly heartened by the Government’s
decision to support the 300 GeV project at CERN. British participation will
mean economies in the Rutherford Laboratory, but the future viability of
high energy physics in Europe is now assured and it is to be expected that our
programme will become even more closely linked with that of CERN. A
particular example of this is the work being done in the Laboratory on
Superconducting Synchrotron magnets in conjunction with laboratories in
Germany and France. A potential application of this work is the up-grading
of the energy of this new CERN accelerator. The prospects are promising.
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View of the hydrogen target,
particle detectors and spectrometer
magnet used in Experiment 8.




Experiments
at Nimrod

High Energy Physics

The year 1970 saw a continuing high level of utilisation of Nimrod, and an
increase in the involvement of the Rutherford High Energy Laboratory (RHEL)
supported groups at CERN. The universities and institutions whose researches
are supported by the facilities of the Rutherford Laboratory are listed in Table
Iz

At Nimrod several new records have been established. The total number of
accelerated protons was some 20% higher than in any previous year and the
highest ever circulating beam intensity was achieved, being in excess of 3 x 1012
protons per pulse. The original design figure for Nimrod was 1 x 10'2. Extraction
efficiencies have been higher than ever before ;in the X8 beamline the use of a new
‘thin septum’ extraction magnet, in conjunction with ‘header quadrupoles’, led to
"40% extraction, and an actual extracted beam down X3 of 1-2 x 1012 protons

During the year, five counter experiments and four bubble chamber experiments
were brought to completion. These experiments are all reported in this issue. The
first stage in the development of the new experimental hall (Hall 8) reached
fruition with two experiments taking data (Experiments 8 & 16). Both are of
considerable interest; the first (Experiment 8) studies K*p interactions and will
give information on possible Z* states (baryon resonances with positive strange-
ness) which are forbidden in the simplest quark model; the second experiment will
test for the existence of a charge asymmetry in the eta decay (n°~>ntn7°). A
precise experiment by a Columbia group, with $6,000 events, showed an

This target will supply two new beamlines, one of which will be a high momentum
pion beam (79) which will be installed in the spring of 1971. When phase II is
completed, four out of the nine counter teams using Nimrod will run their experi-
ments simultaneously using the same extracted protons, thus adding further to the
operational efficiency of the Nimrod experimental programme.

Table 1

Institutions Participating in the High Energy Physics Programme .
Bubble Chamber Experiments

University of Birmingham .
University of Brussels, Belgium
University of Cambridge
CEN, Saclay
CERN, Geneva
College de France
Ecole Polytechnique, France
University of Durham
University of Edinburgh
University of Glasgow
Imperial College, London
University of Liverpool
University of Oxford
Rutherford High Energy Laboratory
University of Strasbourg, France
Tufts University, USA
University College, London
Westfield College, London

Counter Experiments

AERE, Harwell
University of Bergen, Norway
University of Birmingham
University of Bristol
University of Cambridge
University of Glasgow
Imperial College, London
University College, London
University of Liverpool
University of Oxford
Queen Mary College, London
Rutherford High Energy Laboratory
University of Southampton
University of Sussex
University of Warwick
Westfield College, London

A

Figure 1. Beam lines in Experimental Hall 3 in January 127 ltiation of
The Phase II extension of beam-lines consists of X3X (‘301;) mrn-line o
the external proton beam X3 to a second target Sta“m})’thzaforward
together with provision for two other beam-lines, one in

direction. )
(This figure is also available in pullout form at the end of the Report)
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Experiments at

In the other Experimental Halls (1 and 2

scattering experiments have come to an
These are:

) two important long-standing elastic
end and have vacated their beamlines,

1. The large scale 7p scattering experiment using a polarized target (Experiment 4)
of the RHEL/Oxford/Warwick group, which made polarization measurements
at 68 momentum points, over the momentum range 06 GeV/c to 2-7 GeV/c.
Data from this experiment is already partially analysed, and the accurate
polarization measurements will prove invaluable in improving the phase shift
analysis over this momentum region. The magnets used in this beamline (K14A)

were needed for the Experimental Hall $ expansion; their removal has eased
congestion in Experimental Hall 1.

The K~ and K*p scattering experiment (Experiment 2) of the UCL/RHEL
group which used a highly automated wire spark chamber system with core
read-out, connected to an on-line computer. This experiment produced an
extensive amount of elastic scattering data over 32 momentum points for
K p scattering, and 28 momentum points for K*p scattering. Analysis is now
well advanced and the preliminary data has been fed into a phase shift
analysis. A nuclear structure experiment (Experiment 32) has now moved into

this beamline (K8 modified to 710 in Experimental Hall 2) and data taking will
commence in early 1971.

Composition of Teams using Nimrod in 1970

Physicists Research Students Support Staff*

Electronic| Bubble | Electronic Bubble |Electronic| Bubble
Techniques| Chambers Technique Chambers Techniques| Chambers
Visitors** 58 33 30 20 1.2 -
Resident
RL staff 30 9 - - 22 13
TOTAL 88 42 30 20 34 13
*

A clearly develo
CERN counter teams.

(Experiments 7 and 14), two more will run in 1971 (
two further experiments are being proposed and co
By the end of 1972 all nine counter teams supported
are likely to have participated in experiments at CERN.

illustrated in Table 2 where links with CERN experiments,
ments, are listed. In one or two cases the planning is still tent
all the counter teams supported financially and technically

appear in the table, which spans a period of about four years;
more than once. It is interestin

carry out experiments at CERN
or other European groups.

In Table 2 we can see how the various
first, and earliest, of the listed experimen

Includes only technical assistance directly concerned with experiments and does not
include engineering support.

Staff from Universities and other groups.

These numbers include 31 fixed ter

m Research Associates and 5 staff members with
Jjoint University appointments.

ping trend is the increasing interest in using CERN shown by our
Two experiments have recently been completed at CERN
Experiments 10 and 18) and
uld start taking data in 1979,
by the Rutherford Laboratory
This development is
or proposed experi-
ative. As can be seen
by the Laboratory

some groups appear
g to note that many groups are amalgamating to
and in some cases are collaborating with CERN

CERN commitments are developing. The
ts (Experiment 14) K*—»qg¥s°y completed

Table 2

COUNTER GROUPS USING CERN

Year of
Group Experiment Present State Dt Talkisig
; alysi 1969
RHEL(C)/Oxford / Ki"’ﬂfﬂ'o’}’c } (No. 14) Analysis
Liverpool/Warwick K*=n*n"n . -
RHEL(B)/Cambridge 7¥p at 300 MeV/c (No. 7)) Analysis o
MC/RHEL/Liverpool/ | pp interactions (No. 10) | Mounting i
%NPL Apparatus
i i 1
UCL/RHELS(B)/Bristol/ | ISR experiment (No. 18) irepar;r:ﬁs 197
Liverpool/Scandinavian ppar
Universities .
i ith Data taking/ 1971
d/CERN m and K scattering wi .
e polarized target Tentative :
RHEL(A)/Westfield/ Boson studies on Omega | Design 1972
Birmingham Magnet | .
Imperial College/ Z studies in Omega Tentative
Southampton/ETH : .
RHEL (C) K p~>K°n polarization Tentative 1972/3
Birmingham/RHEL/ Kp and np large angle Tentative 1972
CERN scattering

d to the UK. Data analysis
ing i tumn 1969 and the team has returne ,
ﬁzza:b:fggirllz ::11 throughout 1970 using the Rutherford Labc'}l:;tory StIB)?gjggéﬁ
imi ' i i t. The next e
d preliminary results are given 1n'thls repor 3
EEO;nlf;;nerez? 7)pl:ras a des'iailed study of the first discovered 7 p resonance, the
A(1238).

This experiment completed running at the CERN synehro;icyf:lggrt(l)ln é:l I:H; isc;lgnel?rfé
i i i tinued a
70, and since that time data analysis has con _ .
Efeli){uth::ford Laboratory. Results have alreagy l;flenbthm?ﬁdn(issealﬁl%‘;:;sioii
it i ision i iderably better tha
and 23) and it is clear that the precision is considerabl S S
i i has been possible to determine
studies of the A particles. As aresult it : g
i han before, and to obtaina v
A’s to a substantially better accuracy t before, and t
f[)l-fetfz}lfectrs;)magnetic mass splitting, for which predictions exist in SU(3) theory.

The group carrying out the pp experiment moved. to CERN in the ::Eutumndofaii)z }?e

Their experimental equipment has been designed and ‘manu actu}rle ol

Daresbury Laboratory and the Rutherford Laboratorydand is s}:iown sc(:) ne;’giie i z
1 -out and are on-

in fi 2. The large wire chambers use core read-ou '

::Irl.)mlg:::r. Insta.llatiogl will be completed by spring 1971 and data taking should

start in the summer.

MAGNET
LIQUID HYDROGEN

TARGET

S.C. ARRAY 1

(upstream of a
bending magnet)

Figure 2. Schematic diagram of the
apparatus used in Experiment 10 to
study Pp elastic scattering and
annihilation into two particle states.
Numbered blocks are spark chamber
E MAGNET
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Figure 3(a). A scale model of the apparatus to
be used in Experiment 18 to study production
of particles at large angles to the colliding

beams of the CERN Intersecting Storage Rings.

Experiments at the The construction and dev
Intersecting Storage (ISR) at CERN is on schedule and two 15 GeV beams

Rings

Figure 3(b). Photograph taken
during the construction of the
large array of magnetised steel
and spark chambers to be
used in Experiment 18.

?
iy

elopment programme of the Intersecting Storage Rings

have already been made to
interact. Experimental work is due to start in April 1971. As discussed in detail in

the 1969 Annual Report, the ISR is a circular machine in which two beams of
protons travelling around in opposite directions are brought into head-on
collision in each of 8 intersection zones. Such a collision of two 28 GeV protons
has 56 GeV of kinetic energy completely available for the production of new heavy
particles. The same ‘available’ energy could be achieved with a conventional
machine (single proton beam hitting a stationary proton target) only by going up
to a beam energy of about 1500 GeV. Although the interaction probability for
the colliding beams is low, the ISR will give us a glimpse of 1500 GeV physics
which has hitherto been available only through cosmic ray work. The Rutherford
Laboratory supported experiment at the ISR (Experiment 18) is intended
primarily to search for the ‘intermediate boson’ (the ‘messenger’ particle of weak
interactions) by looking for u mesons produced around the ISR at large angles.
This experiment will, in addition, study particle production at wide angles. A
model of the planned apparatus is shown in figure 3a; the spark chambers are of
the optical type and have dimensions up to 4 m x 2 m. The total spark chamber

arrays contain 22 of the large chambers between plates of magnetized steel
(figure 3b) and will weigh 300 tons.

The next experiment listed involves 7 and K elastic scattering studies with a
polarized target. This is a CERN experiment which members of the Oxford Group

have recently joined. It is hoped to continue the collaboration with further
experiments.

REMOVEABLE POLES HELIUM TRANSFER LINE

IL SUPPORT CLAMP
o REMOVEABLE SIDE YOKE

COLUMN
SUPERCONDUCTING P

LS e
«© DIFFUSION PUMPS

VACUUM TANKS -

OMEGA MAGNET

Magnetic field 18kG
Useful volume 14m3
Total weight 1400 Tons
Gap between poles 2m
Gap between coils 1.5m

Figure 4. A scale drawing of the magnet to be used in the Omega project at CERN
(Photograph by courtesy of CERN).

Another CERN project which is coming close to fruition, and which is causinga The Omega Magnet

i i i is is a large volume super- Project
terest, is the Omega magnet project. This 1s a large volt
i?dtu?:i?ligofn;ngrféisproducing a ficld of 18 kG over a volume 3 m in diameter by (ref. 173)

in hei figure 4) which will be filled by optical spark chambers. This system
ii?uliilt.h\g’igll:ilgegall}m of) dealing with multi-particle final states, and will hlave ai}rlnto}?z
4m collecting solid angle. It is believed t.hat it will compete very _str(:ing Yth' 5
bubble chamber for multi-particle studies. The very low material en513y 1151 =
spark chambers (70 m radiation length) and long track length (up (;o nll ) wit
enable very good momentum accuracy to be obtained (Ap/p’.\:iO-35 o) n"clla c;:s%
superior to present day bubble ch:ambe_rs, and on a par with a vi?gs = w%]rll
bubble chambers (e.g. the BEBC project) in momentum and mass acc yt oy
have the advantage of being a triggered device, capable of operating wi g
beam fluxes (v2 x 10° /burst).

For these reasons the project is gathering a large following, and some tvxiilvi:
experiments have been submitted for the first 2 to 3 years of ?mmng. s
interesting to note that approximately half the support comes from cou
physicists and half from bubble chamber physicists.

ion consisting of counter physicists from Birmingham University,
a’eg'?flilg?iog:l?:ge and Rugtherford Laboratory with ‘bubble chamber phy,sunistt}sl
from Birmingham University is proposing to use a ‘slow neutron tn%gf:(lgr V:; ;
Omega for the study of meson states in the mass range 1-4 to 2-2 GeV/c®. ! ;(;e pibn
from Glasgow University and Liverpool University are planning to partlcl];zl ;
an experiment with a ‘slow proton trigger’ which will yield complementary data.

The strong interaction experiments listed in Ta'ble 3 have as a common themebthe
search for new resonant states and the determination of their quantum numbers
(spin, parity, isotopic spin, strangeness etc). The purpose in esgzirlilsil:llrtl}gleia;
‘periodic table’ of the particles is of course to recognise SO?C pa te'n ol £
properties. SU(3), Quark theory, and Regge theory predict that cetrhal patt'erns
In mass and quantum numbers should exist, and to a large extent fesf P er
appear to be seen experimentally. One of the present main spl_}:erles of e ember 03;
particle physics research is to establish the properties of t ctzh arégihr;uglleories
baryons and mesons, in order to test more cz_irefully the truth o ! Xm;
Should it turn out that the Quark theory is correct, and thatf qltxlitr stethe
physically, then elementary particle physics would move one stage further, to
physics of the three quarks and their anti-quarks.

Strong Interaction
Experiments

15




Table 3
(b) the ‘production’ experiments in which the new particle is produced in
conjunction with one or several other particles e.g.
e 5 . 7 p>n X’
Strong Interaction Experiments using bl
Ele . " : The mass of X° can be determined in this case from two body kinematics,
ctronic TeChnlqueS being the missing mass to the ‘other particle’ (n). Alternatively the mass of
X° can be determined from the total mass energy going to the decay particles

Number Experiment Beam Line Otatus of Expt (n*aa%).

(at Dec. 1970) = - . ) i )

B i It is interesting to note that out of some 30 elementary particle physics experi-

1 K*p Differential Cross-Sections in Ki2 Analysis ments discussed in this year’s report, no fewer than 13 are formation experiments

the Momentum Range 0-45 — 0-90 involving n*p, 77 p, K*p and K™ p scattering. The #*p and 77p scattering forms

GeV/e baryons of strangeness zero and isotopic spin 4 and 4; these are called A particles

g Jad and N* particles, respectively. K p scattering can form baryons of strangeness —1

2 K*p Differential Cross-Sections in K8 Analysis and isotopic spin 0 or 1, which are called A*’s and Z*’s. The K*p scattering would

the Momentum Range 0-9 — 2:2 form baryons of strangeness +1 (called Z*’s), which should not exist in the simplest
8?7)/6 (K') and 1-6 — 2-4 GeV/c Quark theory. ‘
Nimrod is one of the best machines for producing high fluxes of 7 mesons ina i
3 Neutral States produced in K p K10S Analysis momentum region which is very rich in N* and A states (see Table 4). As a result ‘

physicists working at Nimrod have put a lot of effort into n*p and 77 p scattering (

Elastic Scattering
experiments and have contributed an important part of the world data from these '

4 Polarization Effects in #*p Elastic K14A Analysis studies.
Scattering ?
5 Wide Angle Elastic pp Scattering P71 Analysis
6 An Investigation of Narrow Width w7 Analysis
Mesons produced in 7 p Inter- ‘
actions f ‘F
7 Loyv Energy Pion-Nucleon Inter- CERN Analysis | Table 4 |
actions \ i
8 _K+p Ditteieniil BroseSection - i T Pion-Nucleon Resonances in the Nimrod Energy Range
lcr;legllec Momentum Range 1 — 2 Mass Pion Momentum N*(I=%) A(I=%) “
. MeV/c? MeV/c JP JP |
9 K*n Elastic and K* Charge E i
. t ge Exchange K12A Sett e
Differential Cross-Sections ¢ SRR }233 ggg 4+ g
10 pp Elastic Scattering and two-bod CE i e b %:
Annihilation E o o PR }ggg ;gg & - |
1670 1000 = 3
1670 1000 3
1688 1030 3+ ‘
1700 1050 - f
1780 1200 :
3+
These resonant searches can be classified into two experimental types: iggg }igg ! :
(a) the ‘formation’ experiments in which i T
o bombarding and target ti 1910 1460 5
(c.g P) coalesce to form the new particle or ‘rgsonance’r%:.g.pglj lctllffs: 30 - 7
b}:)mbardmg energy being just right for the total available energy to équal 1990 e 3l
the mass of the new particle. The new particle soon decays either back to 2040 L0 %—
:[ e o’ngn}al partlcles_ (m p, elastic scattering) or to the original particle 2190 2940 3
types’ with charges interchanged (°n, charge exchange) or to different 520 2640 7
particles (e.g. = K*, inelastic scattering). 2650 3260 ?
2850 3850 ?
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1

It 1s of interest to look at the im
A list of all the 7~
Labo1_ratory Is given in Table 5a
the fifth column; in the majority
elastlc_: scattering experiments: th
described as ‘inelastic’ or ‘qu;si-

p experiments

charge exchange scattering (1~ p-n°n)

In the fic?ld of ‘formation’ studies the firs
Cross-section measurements. In these the Io

a hydrogen target is measured as a functio
whenever the beam energy

into some new N* or
peak. Such behaviour

shown in figure 5. Pe
MeV in the
time when N

goes through a
A a ‘resonance’ will
Is seen in the graphs of 7+
X aks which imply resonances
7 p case and 1512 MeV and 1688

imrod became operational (August, 1963) these, with the A(1238)

were the only known A or N* baryons

Nimrod were designed to investigate the

Table 5a

pact of Rutherfor
performed up t
- The type of

L |
elastic processes,

d Laboratory work in this field.
o the present time at Rutherford

s Interaction process is listed in
are those described as n¥p —» rtp
b

ere i
are two cases of experiments which are
and there are two cases of

ie. simple

t experiments are always si

: ys simple total
ss of beam particles in passing through
n of beam energy. The principle is that

value where the particles (7p) coalesce
occur and the cross-section will show a

P and 77p total cross-sections
are visible at energies of 1920
MeV in the o~ p case. At the

and many of the earl i
L ; €Xperiment
Ir proper ties. S T

Ex - - ) .
periments on 7N scattering carried out in the 7 years of operation of Nj d
imro

measurement of total cross-section

Beam Measurement* | Reaction Momentum | Team
- - s (GeV/c)
X p->7np 0-88to 1-58 | RHEL
2 Y. Tp>7p
m 1y ¥ t |
2o P atp 1-72 t0 2-8 UCL/Westfield
53 o0 5 o
55 T p-7°n 1-7 to 25 Oxford |
K6 o = ' |
o PTOT 1r_N i 0-5 to 2:65 Cambridge/B’ham /RHEL
“ b TPp>mp | 06410209| RHEL |
. B, T p—+ 3% K+| 1:18 AERE/QMC/RHEL
« Bs aips BEERY | 11 Westfield/RHEL
do 7 E
20 Tp>Tp 1-5 to 8-5 Bristol/RHEL
K1 + HBG inelastic -
T= : i
et p 06 to 1.2 Imperial/Westfield/ Oxfo
i ” ) Saclay
it ' lo ‘ m*p>7*p | 0-62 to 2-69 RHEL/Oxford
inelastic nt ¢ ‘ i
et p 11 to 19 Westfield/Imperial Colle
K15 3o Ttp >t |
= m™'p > atp 0-6 to 2:0 Bristol/RHEL
79 & §
- aPO T p>7n 0:6 to 8-0 RHEL/Glasgow
o - t i
2o 75p > wip 1-0to 1-4 UCL/RHEL
* 90
30 measurement of angular distributions
By measurement of polarization effects using a polarized target
OTOT: )
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Figure 5. Summary of the world
below the line indicate measurem

In these experiments angular distributions and polarization effects were measured,
which then allowed the very powerful phase shift analysis method to be applied
to the unravelling of particle states of different spin. It very quickly became clear
from the results of these early experiments that the broad peaks in the total cross-
section graphs contained several resonances superimposed on each other. In
particular the 1688 MeV peak in the 7 p cross-section was found to be dominated
by two resonances, and in fact a total of four resonances were finally shown to
exist in this small region. With this work came the realisation that in the 7N
system there existed a very large number of resonance states (this also implies via
SU(3) theory that an equally large number of strange baryons 2 * A¥, 2% should
exist). As is shown in the table this work has progressed vigorously at RHEL with
polarization and differential scattering experiments of increasing accuracy and
increasing numbers of momentum settings being performed. A typical angular
distribution curve is shown in figure 6; some typical polarization measurements are
shown in figure 15. Referring back to figure 5, the arrows below the line show
momentum points at which measurements have been made at RHEL, and those
above the line represent measurements at all other laboratories; RHEL is seen to

have produced approximately one half of the world’s data.
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Various detailed phase shift analyses have been made on this vast bulk of data and
the results show that at least 20 #N resonances exist in the mass region up to
2:85GeV/c? . The firsttotal cross-section experiments showed little more than the tip
of the iceberg. Many of the resonances are highly inelastic (i.e. they tend to decay
to other channels rather than back to 7p) and hence studies of inelastic scattering
are essential if this rather complex situation is to be fully understood. It is
invaluable to have the momentum points as closely spaced as possible, so that the
plzlise shift analysis can be continued smoothly through the whole momentum
scale.

A similar situation exists with respect to the baryons with strangeness - 1 which
have to be studied through K p and K™n interactions, Table 5b and figure 7
summarises the Rutherford Laboratory contribution to this field.

Table 5b

Experiments on KN interactions in the momentum range
up to 2-5 GeV/c

Reference rExpcriment No. : Moment
on figure 7 in this report Measurcment¢ Reaction (G’l;v‘;cl')lm Team
A (Beam K6) 1ot K_p and K n | 059 to 2:66 B’ham/Cambridge/RHEL
B 1 — Kp—>K : irmi ‘
a0 p p 062 to 0-94 Birmingham/RHEL
. do = e 1:12 to 1'40 and B ‘
Cc 2 aq Kp=Kp 1-75 oto 2_4";1 University College/RHEL |
U i =
D 19 = Kp=Kp | 125 10185 | crsge
E 20+ L Kp=Kp | 096 to1- '
a0 p p 96 to 1-36 RHEL
¥ 25 fur Kn—-K" . : i
aa n n 104 to 1-70 Glasgow /Imperial College
) pPdo = T
G (Beam K7) aa Kp=Kp 1:085 to 1-370 | Oxford/RHEL
do do 27
D 19 a5 PE Kp—=>Ar® 1'25 10 1-85 | CRSS*
do pdo = =
F 25 g K n- Arn 104 10 1-70 | BEGI+
do Pdg .
H 3 Tyl K p—= Azn° 0-685 to 0-990 | Oxford
do pdg -
E 20+ o T\ Kp=>Ar" | 096 1136 | RHEL
do Pdg = o
H 3 FTO ) Kp-—=>2° 0-685 10 0-990 | Oxford
do Pdg .= ko0
D 19 a0 40 Kp=>2*% | 125 10185 | crsgs
- on 5 do Pdo - b
E 20 Q@ 99 K p=3*% | 096 10 1-36 RHEL
do pdo Kp—=>A
D 19 TR Bt
df2*  dQ2 > Y¥q 125 to 1'85 CRSS*
S KEN
E 204 do pdo K'p = Aw
df’  dQ T 096 to 1-36 RHEL
= - K*N
s ’ do P do i
F 25 a5y a0 K n—> Y*g 104 to 1-70 BEGI{
*CE.{SS Collaboration of College de France, Rutherford Lab., Saclay, Strasbourg.
fB.l;GI Collaboration of Birmingham, Edinburgh, Glasgow, Imperial College.
¥Film for this experiment obtained from CERN 2 m bubble chamber.
[} Uror ¢ measurement of total cross-section,
do
an measurement of differential cross-section.
Pg—gz * measurement of polarization x g—?—z
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