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Intreoductioa

This ia the foirth In a continuing series
of reports on cross-section type data produced
by the Particle Data Group. (The previous
three reports were labeled UCRL-20000, but
this and subsequent reports will be labeled
LBL-50 through LBL-59.} In this series we
collect and display total cross sections,
differential cross sections, polarizations,
and other similar data. Each report covers
one input channel. This one is KiN (the firat
one wag on K+N, the second on YN, and the
third on NN). Ir the near futura we will bring
out NN and 1r+N. Following later will be = N,
KN, etc. All reports are complete from
January 1968, and also contain selected
results before that date. The rzports will be
updated periodically, a3 necessary.

The system from which these reports are
derived is a computerized one, having at its
nucleus a computer-searchable data tape
containing information encoded from various
articles. Sometime in the future we hope to
be able to answer specific user requests for
information from our data tape.

Listed below are the names of the many
physiciats who are working on, or have
recently worked on, these reports:

I. System Development (LLBL})
Alan Rittenberg
Arthur Rosenfeld
II. Encoding and Verifying Data, Editing
Reports, Fitting Data

James Enstrom (LBL)

Zaven Guiragossian (Stanford)
Victor Henri (LBL)
""homas Lasinski {LBL)
Thomas Trippe {LBL)}
IPumiyo Uchiyama (LBL}

II

=

.Reading and Evaluating Articles, and

Analyzing Compiled Data in:

N Interactions
*Alan Thorndike (BNL)

Thomas Trippe (LBL)
Frank Turkot (BNL)

1r+N Interactions

Victor Henri (LBL)
Thomas Lasinski {LBL)
*Henry Lubatti (Univ. of Wash.)
Thomas Trippe (LBL}
Fred Winkelmann {SLAC)
James Wolfson (M.1.T.)
K N Interactions - below 2.0 GeV/c
*Claude Bricman (CERN)
Thomas Lasinski {LOL)
K N Interactions - above 2.0 GeV/c
J. Badier (Ecole Polytechnique)
*Enzo Flaminio (BNL)
G. Kayas (Ecole Polytechnique)
Thomas Lasinski (LBL)
Brian Musgrave (ANL)
K] N Interactions
James Loos (SLAC)
*Fumiyo Uchiyama (LBL)
K+N Interactions
Odette Benary (Tel-Aviv)
oger Bland (Ecole Polytechnique)
Victor Henri (LBL)
LeRoy Price (U.C. Irvine)
Naomi Schmidt {Brandeis)
Charles Wohl (OxforAd)
NN Interactions
Gideon Alexander {Tel-Aviv)
*Qdette Benary (Tel-Aviv)
LeRoy Price (U.C. Irvine)
NN Interactions
James Enstrom (LBL)
*Tom Ferbel (Rochester)
Za--en Guiragossian (Stanford)
Paul Slattery (Rochester)
Yoshio Sumi (Osaka)
Barry Werner {Rochester)
Toshihiro Yoshida {(Kyoto)
Gideon Alexander (Tel-Aviv)
WTChairman"




*QOdette Benary (Tel-Aviv)
LeRoy Price (U.C. Irvine)
If you have any suggestions for improving
these reports, please let us know. Our
address is:

Particle Data Center
Lawrence Berkeley Laboratory
Berkeley, California 94720

(415) 843-2740, Ext. 6301 or 5885;
nights, weekends, and holidays, call
642-0807.

Scope of the Compilations

1. We collect all experimental high-~
energy physics results thatcan be repre-
sented by simple tablee or graphs, i.e., 0,
do/dQ, polarizations, angular distributions,
density matrices, etc.

We leave it to Data Summary Tape
Libraries to store Dalitz plots or other >2-
dimensional displays (although the presence
of such data is indicated on our KEYWORDS).
In any case our printed compilations should
serve as a necessary ''table of contents' to a
DST Labrary.

2. The data come primarily from
puktlished journals, e.g., Physical Review,
Physical Review Letters, Nuclear Physics,
Physics Letters, Nuovo Cimento, etc.

We do also compile unpublished theses
and conference reports — if the :eports give
enough information to permit a valid evaluation
of the experiment and analysis.

We do not record data that appear in
abstract form only, nor do we generally accept
preprints unless the article has already been
accepted for publication.

3. The compilation is to be complete
from January 1368. Before that time we
enter data that are particularly important.
But the bulk of the pre-1368 papers will not
be put intov our system.

Data Handling
In order to make this compilation as

accuratc and complete as possible, a large

number of steps, involving several physicists
and a Becretary/assistant, are necessary.
The list below indicates the most important
steps that every article must go through in
order to have its information entered onto
the DATA TAPE (the magnetic tape that
contains all of our data).

a) The "reader," a physicict, finds a
relevant article, reads it, marks the data to
be encoded, and records on a special form
certain additional information.

b} The article is logged in by the
secretary faseistant, who also transcribes
the bibliographic informatior, such as title,
authors, abstract, etc., onto encoding forms.

c) A physicist, usually different from
the reader, transcribes the data selected by
the reader onto encoding forms. Additional
data may be added at the discretion of this
second physicist.

d) The encoding forms are keypunched.

e} The resulting deck is entered onto a
temporary DATA TAPE by the program
DATAPE. Gross errors (such as missing
cards or information) are detected immedi-
ately by DATAPE. If there are such errors,

the deck is corrected and processed.

f} When the dita deck has heen success-
fully processed, the temporary DATA TAPE
is read by the program SKELM, which makes
a listing of all the information stored for each
article. This listing is examined carefully
by the secretary/assistant and the encoding
physicist. Any errors found are corrected
and steps e) and f) repeated.

g) When no more errors can be found,
the SKELM output is examined by the original
reader and compared again with the article.
Any further errors are corrected.

h) Finally the encoding physicist makes
a last check and marks the article to indicate
it has had its final verification.

* wChairman"



i} The article is entered onto a perma-
nent DATA TAPE.

All the above is just to get the data onto
the DATA TAPE. When preparing a report
such as this, many additional tasks are in-
volved. A few typical ones are:

a) Collecting all the data on a particular
set of reactions — plotting them, looking at
systematic errors, removing obviously bad
data from the graphs (but leaving it in the
tables).

b) Ironing out normalization differences
between experiments.

c} Worrying about the various ways in
which different authors make resonance cuts
and subtractions.

d) Deciding what types of curves (if any)
should be fit to certain classes of data,

Collaboration with Other Groups

Some physicists in Europe have formed
a group called HERA (High Energy Reactions
Analysis) to also compile cross-section data.
We are trying to keep in close contact with
one another in order to minimize duplication
of effort both in programming and data collec-
tion.

We also cooperate with HERA on report
distribution: LBL prints and distributes both
HERA and cur reports for the Western Hemi-
sphere and Japan, and CERN does the same
for the rest of the world.

Other Cross-Section Compilations

We present below (in chronological
order) all of the previous large cross-section
compilations that we know of. In addition to
just listing data, some of them have nice
reviews, perform various fits to the data, etc.

# V.S5. Barashenkov and V. M. Maltsev,
Croea Sections for Elementary Particle In-
teractions, Fortsch. Physik 9, 549 (1961).

8 V.S5. Barashenkov and J. Patera, Cross
Sections for Antinucleon Production, Fortsch.
Physik 11, 469 (1963)

® V.S. Barashenkov and J. Patera,
Strange Particle Production, Fortsch. Physik
11, 479 (1963).

e M.N. Focacci and G. Giacomelli, Pion-
Proton Elastic Scattering, CERN 66-18 (1966)
e J.T. Beale, S.D. Ecklund, and R. L.

Walker, Pion Photoproduction Data Below
1.5 GeV, CALT-63-108 (1966).
» E. Yukawa, ed., Experimental Data on

Hadron Interactiona in GeV Region, Supple-
ment of the Progress of Theoretical Physics
{Kycto), Extra Number (1967).

e P.K. Wwiiliams, D.M. Levine, J.A.
Koschik, References and Some Two-Body
Data for High Energy Reactions, University
of Michigan, 1967 (unpublished).

e G. Alexander, O. Benary, and U. Maor,
Data Compilation of Proton-Proton Interactions
Between 1 and 32 GeV/c, Nucl. Phys. B5, 1
(1968).

e G. Alexander, O. Benary, and U. Maor,

Data Compilation of Baryon-Baryon Interac-
tions. (II) Proton-Neutron Collisions Between
1 and 27 GeV/c, Nucl. Phys. B7, 281 (1968).
¢ G. Alexander, O. Benary, U. Karshon,
and U. Maor, Data Compilation of Baryon-
Baryon Interactions. (1} Hyperon-Proton
Collisions, Nucl. Phys. B10, 554 (1969).

e G. Giacomelli, P. Pini, and S. Stagni,
A Compilation of Pion-Nucleon Scattering
Data, CERN/HERA 69-1 (1969).

o B. Sadoulet, Data Compilation of Anti-
proton-Proton Reactions into Antihyperon-
Hyperon, CERN/HERA 69-2 (1969).

e G. Giacomelli, A Compilation of Total
and Total Elastic Cross Sections, CERN/HERA
69-3 (1969).

e Particle Data Group {L.R. Price, N.
Barash-Schmidt, O. Benary, R. W. Bland,
A.H. Rosenfeld, C.G. Wohl), A Compilation
of K'N Reactions, UCRL-20000 K'N (1959).

e Particle Data Group (D.J. Herndon, A.
Barbaro-Galtieri, A.H. Rosenfeld), N _




Partial Wave Amplitudes; A Compilation,
UCRL-20030 aN(1970).

« Particle Data Group (C. Benary, N.
Barash-Schmidt, L.R. Price, A.H. Rosenfeld,
G. Alexander), A Compilation of YN Reactions,
UCRL-20000 YN (1970).

e G.C. Fox and C. Quigg, Compilation of
Elastic Scattering Data, UCRL-20001 (Jan.
1970).

e P. Spillantini and V. Valente, A Collec-
tion of Pion Photoproduction Data. I — From
the Threshold to 1.5 GeV, CERN/HERA 70-1
(1970).

# J.D. Hansen, D.R.O. Morrison, N. To-

vey; E. Flaminio, Compilation of Cross

Sections. I — Proton Induced Reactiona, CERN/

HERA 70-2 (1970).

e E. Flaminio, J.D. Hansen, D.R.O.
Morrison, N. (lovey, Compilation of Cross
Sections. II — Antiproton Induced Reactions,
CERN/HER:. 70-3 (1970}.

e E. Flaminio, J.D. Hansen, D.R.O.
Morrison, N. Tovey, Compilation of Cross
Sections. I — K' Induced Reacticns, CERN/
HERA 70-4 {1970).

¢ E. Flaminio, J.D. Hansen, D.R.C.
Morrison, N. Tovey, Compilation of Cross
Sections. IV — n' Induced Reactions, CERN/
HERA 70-5 (1970).

e E. Flaminio, J.D. Hansen, D.R.O.
Morrison, Compils cion of Cross Sections.

V — K Induced Reactions, CERN/HERA
70-6 {(1970)

e E. Flaminio, J.D. Hans:n, D.R.O.
nlorrison, N. Tovey, Compilation of Cross
Sections. VI — 1 Induced Reactions. CERN/
HERA 70-7 (1970).

e O. Benary, L.R. Price, G. Alexander,
NN and ND Interactions (above 0.5 GeV/c} —

A Compilation, UCRL-20000 NN {August 1970).

e P. Joos, Compilation of Photoproduction
Data above 1.2 GeV, DESY/HERA 70-1.
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A. Introduction and Discussion

We have compiled the rather scarce
data on K°L-nucleon interactions. Very few
experiments of this type Lave been completed
although 7 are now in progress. This report
includes all data published as of January 1,
1972 (13 publications on K°Lp and none on
Kin). Note that charge symmetry may be
used to equate certain final states produced by
K% or K% with those produced by K'n or K™n
interactions, respectively, using deuterium as
a target, (for K'ndata see UCRL-20000 K'N.)

There are several important advantages
in using i.eutral rather than charged h beams
for studying KN interactions: (a) The isospin
of the F’:op system is purely I = 1, (b) some
final ctates are more readily ob.erved in Kop
or K% interactione than are their charge -
symmetric counterparts in K+n or K'N inter-
actions, {c) the K°L beam consista of equal
components of K° and K° so no relative
normalization problems enter between reac-
tions of opposite strang:zness, and (d} data
may be accumulated simultaneously across a
wide momentum range thereby reducing
normalization problems across the entire
energy region.

In Part 1 we summarize the cross
sections for various reactions versus lahora-
tory momentum. The normalization of cross
gsections is always taken for a beam of K°L
mesons and et K¥ or K? mesons., [For
example, we quote U(K?Lp - 'rr+A.), which is
egual to 1/2 ¢ (R°p - 'n+A).] Then differential
cross sections and angular distributions are
eam below
1 or 2 GeV/c are plotted as d¢o/dQ or
dN/dicos8 ), whereas do/dt is used for higher

given. In general, data for Pb

momenta. Information is presented first

for S = -~ 1 and then for S = + 1 final states.
.. Part 2 the reaction K"L

treated separately. We guote the cross

p-oKosp is

section, the differential cross se :tion, the

forward differential cross section, the modi~
fied regeneration amplitude, and the phase of
the forward amplitude. We give here a brief
diecussion of definitions and notations. The
amplitude for K"Lp - K"Sp may be expressed
as
A(KY > - K&p) = S AMK D~ K%)-AR"~ %) ].
The phase of the forward amplitude, ¢, i8
defined as:

¢ - arg[AK] P ~ KGP)_ol-
Note that in the literature, another phase —
the regeneration phase ¢f - is sometimes used,
where ¢, = arg [iA(K°Lp - K"Sp) =0l The
above amplitude is related to total cross
gsections via the optical theorem in the usual

convention, e.g.,

0y - 4w [ YY)
0, K%)= T Im [AK'p~Kp),_ ],

where k is the overal! center-of-mass K°

momentumn. The modified regeneration
amplitude is defined at zero degrees as:

F=[F[e% A‘K"P*K“P'ﬁol: AlR~K0) -

2 0 o ko
x AWK P~ KgP) -

The ¢. m. momentum k in the denominator
makes F Lorentz invariant and gives a
relation beiween the modified regeneration
amplitude and the forward diffc: 2ntial cross
section free of kinematical factors.

The relationship between the modified
regeneration amplitude and the forward cross
section is obtained as follows:

W oo g el
Substituting A(KY p~K%p)| o= 5 F into the

above equation,

do - 2
do =2 IF|°.
IR

F is customari’ cxpressed in mb while

ia expressed in mb(GeV) 2. The



14

conversion factor is osbtained from (‘h:)z =
(0.624)2 (Gev)2 mb. Therefore the relation-
ship between the modified regeneration
amplitude and the forward differential cross
section is:

| F{{mb) =(0.6z4)[(;:) (g t=0(mb/0evz] 1/2,
Note that because %EE is proportional to |F‘|?'
the percentage errors are related as follows:

g

(.._

BIF| _1 9o
2  do
()

dt i,

The atudy of K“L; - Kc'sp has been done

boih in bubble chamber experiments and in
counter expariments with mutually consistent
results for( %‘E =0 and ¢. The bubble chamber
experimerts measure { —d—:] =0 by extrapolation
of the angular distribution to t=0,and determine
& by comparison to total cross-section measure-

+ <
ments for K'n. The counter experiments

measure{g—g)t:o by determining the magritude
of tl;e K"s transmiesion (coherent) regenera-
tion rate from hydrogen,and measure ¢ by
observing an interference between the decay
K~ 72" and the (CP-violating) decay

K°L - 1r+'n-. It is always reassuring when
two such different experimental techniques

provide agreement in their results.

*See page 65 of The CP Puzzle by P. K.
Kabir (1968, Academic Press) and the refer-
ences given thexrein for the regeneration

phenomena of neutral K meson.
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K{p total cross section
Ecy (GeV)

100 i“,‘ : 3.46 1.47 'j.“i *.49‘ 1.50 1|.?1 .52
3 ©  sAnZR 68 7
75 -— .:

50 |-

R
:ﬁm ;

25 0—}——0 —

o (mb)

L l 1 I 1 I 1 l ']
%.15 0.20 0.5 0.3L 0.5 0.40

Ppeam (GeV/ c)

Fig. 1. Kip total cross section over full energy range of existing measurements.

Ppeam (GeV/c) S (Gev?) o (mb)
168 £.004 2.102 70.1 +15.0 1)
177 +005 2.109 50.1 9.7 )
187 005 24115 50,2 9.2 1)
197 «00S 2a122 51.5 TeB 11
209 «007 24120 41,9 bel s
»223 «007 2.1a1 3B.6 ba2 1]
239 «009 24154 46,4 L) 1
258 <010 2170 33,7 LX) s
281 <03 2.190 31,0 3.9 s
308 «0ls 2216 30.6 3.5 H
343 021 2.252 26,0 2.9 $

8 SEE DATA LISTING FDR PQSSTBLE SYSTEMATIC ERRORS

SAYER 8Bevnne PR 169 1045 CNTR
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Cross section for KPp-n*A
Ecy (GeV)

45 50 BB .80 .66
6 Pl 4w peo e
i 8 LUZRS 61 ]
L HAWKINS 87 .
&  MEISFER 71
°r ]
- T . -
t i
~ 3 -
E of '
4 -
~ Hr—|
b s -
3 4
ok
2 -
o . I 1 l 1 l 1 l ]
0 0.18 0.32 0.48 0.64 0.80
Ppeam (GeV/c)
Fig. 2. Cross section for Kip ~ o' A over full energy range of existing measurements.
Pueam {GeV/c) S (GeV®) o (mb) references
-225 Zela3 3.80 .60 sy LUERS 61 ALX CONF 23s
-260 2.21 .30 Siu ses LJERS 61 AIX CONF I35
»3d5 20299 5.40 1.21 MEISNER T PR D 3 2857
-£90 24443 z.10 .30 xex LUEES ol ALX CTiF 233
-590 2+503 1.32 23 9= ARAKINS &7 PR 136 144s

* DATA REAQ FRTH GRAPH
+ SEE DATA LISTIAG “UR AUDITIGNAL CCAMENTS
# CROSS SECTICNS ARE RENURMALIZED JSING JP-DATED K

LUZRS © AlX CGNF 215
FAAKINS R 136 l4a4
MEI SVER R D3 ¢:53

QL LIFE TI4Z {5.17X10ee-8}

Hacl
HEL
Rac
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Crose section for K(Lp » 1r02+

Pbea_m(GeV/c) o (mb) Reference
+ 0.
o.385 * 0-233 1,94 £ 0.8 Meisner
Meisner 71 PR D3 2553 HBC
Cross section for K°Lp - Yan
Reaction Pbeam g{mb} Reference
+
An'n® 0.59 % 0.05 0.07 + 0,03 Hawkins
E-n+ ﬂ+ 0.59 £ 0.05 0.03 £ 0.02 Hawkins
Hawkins 67 PR 156 ‘444 HBC
Crosas section for K°Lp - k'n
Pbeam(GeV/c) o{mb} Reference
0.300 + 0.300 1.61 = 0.72 Meisner
" PR D3 2553 HBC

Meisner
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Angular distribution for KPp-nta

Posam= .18 Pheam= -225

Number of evenis cos O Number of events

.
.
.
.
.
.

1000 19.000 17900
® DATA RESD FROW GAAPN * OATR MEAD FAOM GAAPH

HaC [T Bb.csaaPAL 17§ .t

KADYK

Pouam= -34

ol events Number of events

2leele

19,000

OLTA READ FROM GAAPH = DATA READ FROA GKAPH

=99 nac

KADYK 84..,..PRL 17 $9% e e

Poeam= 46 Ppeam= 50 z .05

Number of events Number of events

20.000

* 0ATA READ FRiN GRACH

tessemrvaaassssernen

napvx £ag 14 1050

© DATA GEAD FATM GALPH

HAJKINS  ATeo., PR 156 lesd nac
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Angular distribution for Kjp-n*I®

Ppeam= 59 + .05

cos 9 Number of events

min max

-1.000 -.800 2.000 2lesdls
-+800 -+600 3,000 1.732 =
-«600 -.400 0. *
-+ 400 =.200 0. *
~« 200 O 1.000 1.000 *
0. «200 0. *®

«200 «400 2.000 le4le =
« 400 «500 0. *
600 800 2.000 l.4ls =
«800 1.000 2.000 l.4146 =%

* DATA READ FROM GRAPH

HAWK INS 6TeeseaPR 156 1444 HBC



Number of events

Angular distribution for KPp-n'X
Pbeam: .59

5 1) T H 1 l‘l R L '—[ N L ' L i T [ + T L ]
i HAWKINS 67 :l
4 — .
3+ —
2 | i
[ ]
1 - —
r— =
- -
 J -t A [ S NN PR S BN B AR
-1 -0.8 -0.2 0.2 0.6 1.0

cos @

Fig. 5. Angular distributions for Kip -+ 7 0. The scattr ring angle § is

a~

defined in the overall c.m. system as cos § = K- fi-

0
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Cross section for Kgpngp

l0.0: T T TTTIT] T T TTTTT T TT1TH

— < INERS 81 ]

O LYIPUNER 83 _|

N % A FIRESTOAE 66 —

i ‘s M

X MEIsEER 71

"OE % '? o

=) = =
E . & ]
s L %ﬁ. .
040 g -
0.01 Lo vl Lt eprinl L L biity

0.0 1.0 10.0 {00.0

Ppeam (GeV/c)

Fig. 6. Cross section for Kip—- Knsp over full energy range of measurement.



Differential cross section for K{p-KZp

Ppeam= 59 % .05

It] (GeV/e)? do/dt
i max [mb/(GeV/c)*]
048 325 tieb3 ey
#095 4 1 e
w143 .t
»190 L1
«238 .y
»28¢ i1
»333 L1
#3314 "
* DAYA READ FROM GRAPH
t SEE DATA LISTIRG FIOR ADDITIOMAL CONMEMTS
HAWR INS ETaaaeaPR 156 L0is HBC

Poram= 1.65 % .35

=
[t (Gev/e)® de/dt
min  max [mb/{GeV/c)?]
050 »100 <660 £.210 ¢
loo 200 44y 2110 %
«200 »300 rids »0B% ¢

+ 300 400 296 $096 ¢
%00 »500 .258 082 ¢

« 500 2500 +517 <125 v
600 700 «273 <083 ¥

. 700 +80C «376 «39%

« 800 1.000 el?2 2045 0
1,000 1,200 »21%5 055y
1.200 1.%00 . la7 o044 b
1.400 14600 332 «ITE N
1.400 14800 2188 054 4

4 SEE OATA LTSTING FOR A00ITIONAL CMNWENTS

BRODY 7leesasPAL 26 1050 HaC

Poeem= 5 + 2., — 3.

It| {Gev/c)? da/dt

i max [mb/(GeV/c)*]
200 «091 2.021 4

%00 » 04 01&

<500 <023 "

-800 017 .

1 00 <011 L

1.200 « 08 L1}

1,400 =008 .

® DATA READ FKOM GRAPH
? SEE DATA LISTENG FR ADOITIONAL CLMMENTS

FIRESTONE 66.....PRL 16 884 HAc

Pogam= 1. £ 3

tl (GeV/c)? do/dt
i [mb/(GeV/c)?]
. 746 t1.496 3
2.873 99w
2.873 -9 &
1,494 90 &
2,089 o0 w
* DATA READ FADM GRAPH
LEIPUNER 83e.a0ePR 132 2285 wac

Ppaam= 3. = 1.

tl (GeV/c)? da/dt
min max [mb/(GeV/c)?]
+0D%0 100 368 2,078 9
« 100 =200 194 035 0
200 +300 -107 025 ¢
« 300 «&00 -2 028 ¢
«%00 +£00 <107 «02% ¢
« 500 «4500 73 N21 »
« 600 +700 «123 028 v
700 -800 + 089 =024 ¢
800 1.000 »07L =015 ¢
1.000 1.200 «0a7 012 ¢
1.200 1.400 +033 »010 +
1.400 1.800 «018 2006 ¢

* SEE DATA LISTING FOR ADOIT[ONAL CIMMENTS

PRL 26 1050 HBL

AR00Y

Poeam= 6. + 2.

t] (GeV/c)* da/dt
min  max {mb/(CeV/c)?}
. 050 «100 «127 22083 9
«100 200 «073 <018 ¢
«200 <320 «03% o012 ¢
«300 <400 «032 «012
«400 «5Q0 «018 P LE I
800 800 «0L% <004
» 800 1.200 N 18% <701 ¢

1,200 1.400 . 201 I

4 SE€ DATa LISTUNG FOR ADDITIINAL COMNENTS

BRIDY TleessPRL 26 1050 HaC



Differential cross section for KPp-K%p

do/dt [mb/(GeV/c)?]

31

0.1

T T 1T

T
—P—

0.0t

LI e N B R N R I I I |

QO uroxe L)

O move:
A RRODY n

4 uvEs 7

]I‘} 3 Pheam= B.00(GeV/c)

[T}

9 ; :
"°§ H Phexm= 5.06 _§
’i é 1
X 3

- t é{ 3 Pheam= 3.00 ?
r i 1
1.0 3
E}{ﬁ} P 1.85 E
é bearn= 1. ]
100 LA } E
E§% ? Poeam= 1.60 i
10.0 % E
Proam= .59 j
1.0 E—_
]

T TN N VU N 0 S 0 S 0 O A O A
0 2.0 30 4.0

[t (Gev/c)?

Differential cross section for Kip - K"Sp. Note the breaks in the ordinate scale.

Fig. 7.
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Forward Differential Cross Sectic for K'Lp - K°s 4
Magnitude of Modified Regeneration Amplitude

Pheam da/dt't=0 lFla

(GeV /c) [ mb/(GeV /c)?] (mb) References
Min Max

1.0 20 1.40 £ 0.50 0.84 & 0.15° Brody 71
2.0 3.0 088  0.24 0.66  0.09°

3.0 4.0 0.62  0.16 055  0.07°

40 3.0 0.47 0.3 045  0.07°

50 6.0 0.37 0.4 0.43  0.07°

6.0 8.0 0.28  0.10 037  o0.07°

3.0 10.0 0.38 0.1% 0.43 0.14 Buchanan 71
20 3.0 1.42  0.54° 0.84  0.16 Darriulat 70
3.0 4.0 0.63 0.25° 0.56 0.11

4.0 5.0 0.63 0.32° 0.56 0.14

5.0 7.0 1.23 0.82° 0.78 0.26

20 7.0 0.12  0.044 025  0.045° Firestone 66
0.7 1.3 7.6 1.9 2.0 0.3b Leipuner 63
14,0 18,0 0.084 0,024 0.2 0. 0304 V. K. Birulev 72
8.0 22.5 0.058 0,023° 0.170 0. 035%

22.0  25.0 0.070  6.927° 0.185 0, 0354

26.0 30,0 0,040  0,017° 0.140 0. 0309

30,0 34,0 0,027 0, 014° 0.115 0. 0304

3.0 42,0 0.029 0, 015° 0.120 0. 030%

2 See *he discussion in Section 1I-A for definitian of F, the modified regeneration amplitude.
Data converted from forward differential cross secticn by readers.

¢ Data converted from meodified regeneration amplitude by readers.

d Data read from graph.

Brody £ TR PRL26 1050 HBC
Bucharan 2 T PL37B 213 SPRK
Darriulat TO vt PL33B 433 SPRK
Firestone 66 - - h e PRL1b 556 MBC
Leipuner 63 ... Ceeenn PR132 2285 H..C

Birulev T2 ceesessssrnsnasass PL 38B 452 SPRK
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Forward differential cross section for K{p-KZp

10.00 T —T T T T Y — T T T T—TTTTTT

E ¥ ' =
o [ ]
L ¢ ]
g -

L
> 1.00 £ E
(] F ]
&) L ]
D I .
0 o i
E K .
T 010} J
L % 5 :
-] - ]
o - p
§ LEIPONER 3 1
3 70 11 )
12
-'q  BRODY 71 1
/  BUCHANAN 71

ool . mlnumlv L 1 ’Izl L II i 1 L i 1. 11 L L il L 1 2 L.

0.1 1.0 10.0 100.

Phlun {GeV/c)
Fig, 8(a) Forward differential cross
10-00 llll‘llll‘lﬁl‘l“‘il“‘l_". .
F pf-i 3 section for K} p ~ Kgp. The data of
3 LeipunerE_ta_l. » Firestoneit_a_l. , and
] Brody et al., have been determined by
extrapolation of the differential cross
section to t = 0. The data of Darriulat
et al,, Buchanan et al., and Birulev
Ef_il_'_' have been measured by trans-
P + mission regeneration of the Kg mesons
=1 — in hydrogen. The curve is a fit of the
, where n= 1,28

t=0
T T

T
3
-4

1.00

"
J
" |

T IIIIII‘
[

form (5L ) Peam
- %. ! #+ 0. 10, excluding the data point of Lei-
puner and the data point of Firestone.
(b} Same as (a), for the momen-
tum region less than 10 GeV/c, ex-
cept that the bearn momentum is placed

T
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Phase of Forward Amplituce for KPp-KZp

Ppeam (GeV/c)

1,65
2,65
6.00
8,00
6,50
%,50

28.0

4 SEE DATA LISTING FOR ADDITITONLL CUOMMENTS

+e35

DARRIULAT
BRIDY

BUCHANAN
BIRULEV

S (Gev?)

40356
4,183
12.621

Phase (deg)
-132 l4 @
-129 13 ¢
-123 18 ¢
-152 19 =
-101 42
=132 17 ¢
-11B 13
SPRK
HAC
SPRK
SPRK

references
BRODY 71 PRL 2¢ 10
BRADY T PRL 26 10!
BRODY Tt PRL 26 10
BRIDY 7L PRL 26 10
BUCHANAN 71 PL 378 2
DARRIVLAT 70 PL 33B 4
BIRULEV 72 PL 38B 4

50
50
0
=a
13

33
52
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Phase of Forward Amplitude
for KPp-KIp

=75

|
-
[}
Q

Phase (deg)
|
5

-150

-175

Fig. 9.

Ppeam (GeV/c)

1 L L) rlT T T 1 LI
L. T [ DARRIULAT 70
( O BRODY 73
B 5  BUCHANAN 71
F’ e BIRULEV 72
- A, ]
_L W- [ - 1 :
IL‘ L] —
L [-—EL!-—! . .
. r I.rl 'T -
L l 1 1 4
L HH B
I L ]
1 —1_ 11 11 II - . 1 11 11
1 10 100

Phase of forward amplitude for Kip i K(’Sp. The data of Brody et al. have been

determiined by comparing the forward differential cross section to the total cross

s + -
sections for K n and K n.

The data of Darriulat et al. and Buchanan et al. have been

determined by observing the interference between the decay of the KQL beam and the

K% mesons regenerated in hydrogen in the forward direction.
s B
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In this aection we present a listing of
all the 1’.°Lp articles on our DATA TAPE.
These are the actual data used in forming the
graphs and tables in Section II. The informa-
tion ia presented article-by.article, juet
ag we geore it.

We debated for some time whether or
not we should glve these listings because
they are somewhat repetitious of Section II.
We decided to include them, however, because
they do coatain a certain amount of information
not included in the previous section.

In particular there are a few articles
for which we have punched no data but have
punched the bibliographic information,

keywords, and some comments. The following
papera are in this category: the phase shift
analysis paper of Kim (Rei. 9), the resonance
formation paper of Blumenfeld et al. (Ref. 1},
and the regeneration paper of Christenson et
al. {Ref. 4}. A person interested in Ki inter-
actions may find them useful. (These papers
are not referred ¢o in any way in Section 1L }

@ In addition we have also punched the
title and abstract for cvery article, to assist
you in your selection of articles for further
reading.

& Also in this section you will find com-
ments on many pieces of data — it is in
general not practical to present these com-
ments in Section II.

& Many articles give data that we feel
we cannot. meaningfully compile at present
(only partially corrected, integrated only
over a certain interval, etc). These data
have in many cases been punched and will he
found in this section.

© You will also find in this section, data
reported ae upper and lower limits, approxi-
mate values, etc.

© Qccasionally we do not use the data as
originally given in the article. This section
tells exactly where our data came from

{private communicatione, unpublished com-
panion report, etc.).

@ The size of an experiment is frequently
indicated by the total number of pictures
taken ,or by the number of events in various
distributions.

e To give you an idea of the scope of a
particular article, KEYWORDS are included
for each article. These words ¢an aleo be
used to form classified indices (see Section
v).

Tc repeat, the above items are some of
the things you will find in this section that
are not presented in Section II.

We have aleo found that theses are

frequently hard to come by. Thus we feel that
our listing of theses may help give their data
greater distribution than they might otherwise
have. We would like to make the general appeal
that a copy of all experimental particle
physicse theses be sent to us.

Finally, this section may serve the
useful function of permitting the reader to
easily check on the accuracy of our input data.
The data is arranged article-by-article, and
in most cases we have indjcated [ in square
brackets] the exact location of the data in the
article (i-e., the figure, table, or page
number). If you find any errors or misinter-
pretations, pleaae let us know as soon as
possible.

As for the organization of the informa-
tion in this section, we should mention that
the order of the articles is alphabetical by
first author.

Above the double dotted line in each
article you will find the title, authors and
institutions, abstract (if the article had one),

related citations, beam information, com.
menta, KEYWORDS, etc.

Below the double line in each article
appear the data. We generally enter the data

in exactly the same units as given by the



authors. (This is done primarily to facilitate
the verification of the data.) If we do alter
the data in any way, we indicate this fact by
an appropriate comment.

Qccasionally authors give the same
data in two different forms. We punch both,
if we feel that both forms are useful, and
display them side-by-side in the listings that
follow.

We have tried to be particularly careful
about including eystematic errors, whoaever
given by the authors. In some cases it is
quite unclear from the original article and we
have had to contact the authors directly.

Another reason for contacting authors
has been to get tables of data that correspond
to the unpublished graphs. lf we arcunable
to got tables from an author, or if the artirie
is more than a couple of years old, we risad
the dataoff :%e published graph, and th.ea
include the warning that "these data were read
from a graph." {In some cases the tables we
received have been more up to date than the

publishad graphs.}

40
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FORMATION OF THE YSLIL6L6) AND Ye1(1700) [N XOL © INTERACTIONS, €7°%$, LETTESS 298, 38 (LS421)
B dBIUNENEEID, GoRJMALBFLIISCH [BRDOKHSVEN MAT. LAB., UPTOM, L.Tes Nu 7., USHD

THE RECENTLY DISCOVERED Y#R(1616F AND YOR(I1700) RESINANCES hivE BEEN DASERVED IN THE FNRNATION FEACTYIONS ®OL
4ITH PREVIOUS FXPERILENTS BUT THE

aBSTRACT
P » LAWBDA PT+ AND KJU P o LAWADA P+ PTO. THE MASS VALUES OBSERVED AR IM RGRFEMENT

WIDTHS ARE MADROWER.

RRTICLE READ BY FUMIYD UCHIVANA IN 9/T1, AMD VERIFIED BY JANES S. LIOS.
FAM IS XOL (4 PHDITN FROA .3 74 7.5 GEV/C.
THIS EXPERIMENT USES THE SML 80 IN. HYDAOGEN BUBBLE CHAWAER. A TOTAL OF 130000 PICTUFES ARE BEPORTED OW,
GENEAAL LOMMENTS ON THIS ARTICLE
I THOUGH THE FLUX SPECTRINM 1S KNDWN TO BE LINEAR, TT IS uuv xnmm. ND (i)ss sEc TON (S GIYEN. R mAXINUX LIKELINDDD FIT
THE Ye1(1516] AND M = 1682 2, 6 =

HAS DETEAMINED THE MASSES M AND WIOTH G TO BE M = L5148 :0 F
2% += 10 MEV/Cos2 FDR THE Y#1(1700). IN THE WAXIMUM LllELlN:'m cllCuLlV"‘ﬂ YPE NASSES AND WIDTHS WFRE vARlED. a

LINEAR FLUX SPECTRUM STARTING FROM ZERD AV E®(CENTER OF WASS ENEMSY) v 1.£1 GEV MULTIPLIEC THE TWO S-WAVE E2EIY
WIGNER CURVES. THE RAMGE OF THE er:rau\ INCLUDED ns snrm E® » 1.55 T3 L.T2 GEV.

REY WORDS » HYPER/! PRODUCT 1IN 1101416) At} o)

COMPIUND KEY WORDS =  HYPERIN !ﬂumx.vlm

¥0 DATA PUNCHED FCR THIS SRTICLE

REACTIIN KOL P » %05 P FROM 1.3 TO 3.0 GEV/C. EPHYS, REV. LETTEAS 25, 2053 U3T4)
T F.C.WINKELMANN,

_‘%lgg* M.6 JOHHSON; B.KEHOE, OuMuGoSuLEITHy JoS.LODSy GoJeLUSTE) R.MORIYESU, B.S.SHEM; W.N.S

MARTINO [STANFORD L INEAR ACCEL. CNTR., STANFARO,CALIF., USA}

ABSTRACY TOFAL AND DIFFERENTTRL. CROSS SEI:HMS ARE DPESENVED FOR THE REFCTION «OL » 40S P FRT4 1,3 TN 8,0 GEV/C 4S
MEASUTED 1M AN EXPOSURE :lF THE STANFOAD L FAR ACCELERL CEMTER 40-1N, MYDRDCEN MUBBLE CAAWLER TO & WEUTGAL BFa®. TME
EJRAWARD POINTS OF DSIGMA {KOL P + KOS ¢ VOGETHER u"-l K¢ W OAND K- N TOTA, IRJSS SECTIONS &RE USFO TO OF *ERMINE
THE INTERCEPT OF THE EFFECTIVE REGCE l'RuE"mv. ALPHREO) o .67 v~ 0.09; ANP THE REGENERATINN PHASE PHILF) 2 -43 +- 8
OEBREES.

CLPSELY RELATED REFEREMCES
THIS AKTICLE SUPEPSEDES PART OF STANF.LINJACCFL.CNTR,, REPJFT NO.SLAC- PU9-873 (1170).
ANALYSIS NF THESE DATA Iy PHYS, RSV, LETTERS 26, L1033 (1971%.

ARTICLE READ BY JAMES §. LODS IN 8/71, AfD VERIFIED BY FUMIYD UCHIVAWA,
REAY 15 KOL T4 PROTN FRAR 1.3 T4 8.0 GEV.
THIS EXPERINENT USES THE SLAC 40 [N, HYDROGEN BUBBLE CHAMBEA, A TCTAL JF 20000 PTLTURES #RE REPORTED ON.

GENERAL COMXENTS QN TH1S ARTICLE
1 THE PHALE OF THE FORMARD ANPLITUUE [5 DETERMINED £Y COMPARIHG TO THE OPTICAL SCINTS FOUND SROM MEASUREMENTS JF 05 1GMA

a STIGMACTI{Ks N} = SIGHAITV{K- N} AT MOMENTHM VALUES WHERE DSIGMA MAS REFN MEASURED.
REY WIROS » CHISS SECTION OIFFEAE* (1AL 7RDSS SECTION HVERIGF REGEMERATI ™ ANPL 1TUDE prnse
COMPOUND KEY W7RDS = uvnlxuaen REGENERATSON AMPLETUDE HYDROSEN al:ctnsnvmu PHASE

CROSS SECTIOW FOR KOL PROTON = PROTON KOS.
THESE NUMBERS ARE FRCM SLAC-PUB-8NB, WARCH 197L: THE NUMRERS QUOTED AME IJENTICLZ T3 THISE GIVEW IV THE 8BVE
PUBLICATION.

L “BORATORY
BEb- WOMENTUM

ew “ax
1.3 1.8
1.6 1.8

[1] ERRORS ARE STAT{ST1CAL ONLY.

ICN FOR  KOL PROTON « KOS PROTON. IFSGURE 2)

DIFFERENT [AL CADSS SEC
OATA ARE AVERAGED DYER LABORATORV BEAM MOMENTUM FROM 1,3 TD 2.5 GEV.C.

THESE NUMBERS 8R: FROM SLAC-PUB-888, MARCH 19713 THE 4UMBERS QUITED KRE IDENTICAI TC THISE GIVEN IM TuE 4BOVF
[

UBL 1CATION,
-1 D-§16m8/0-T

(GEVICI*02 UBZIGEV/CIee2 (1] ND, EVENTS
MIN nex
-0% <10 10
+10 .20 i
+20 .30 8
.30 .40 11
o .50 10
.50 +%0 17
.40 -T0 1
.70 -80 i
«8a 1.00 15
1.90 r.20 1%
L.20 1.40 131
L.a0 1.6a 19
L.60 .80 12

T IS THE SQUARE JF THE [NVARIANT MOXEMTUS TRANSFER METWEEW THE [INCDMING XOL1 AND THE {X051.

[1) ERAORS ARE STATISTICAL ONLY.
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DIFFERENT[AL CROSS SECTION FOR XOL PKATON = ®OS PRNTON, CHIGURE 21
DATA ARE AVERAGED OVER LABORATORY BEAM MOMENTUM FROM 2, TN &, GEV/C.

THESE NUMBERS ARE FRON SLAC-PUB-888, MARCH 197Li THE NUMAERS QUATED ARE IDENTICAL TO THOSE GIVEN IN THF ARPve

PUBLICATION.
-7 D-S1GMA/D-T
(GEV/CIwn2 UB/(GEV/CI 9z [1] NO. EVENTS
MIN HAx
368, +- 75, 25
196. 35, 3z
107, 25, 18
1124 2t 19
107. 25, 18
T3, 21. 12
123, 28, 20
89, 24, 14
TL. 15. 25
4T. 12, 17
33. 10. 11
16. a 1

T 15 THE SQUARE 3F THE INVARTANT SOMENTUM TRANSFER BETWECN THE [INCOMING KOL) 3ND THE 1xDS1.
[11 ERRDRS ARE STATISTICAL ONLY.

DIFFERENTIAL CRASS SECTION FOR KOL PROTON =~ KOS PRITIN. {FIGURE 21
DATA ARE AVERAGED OVER LABORATORY BEAM MOMENTUM FRON 4. T 3, GEV/C.

THESE WUMBERS ARE FROM SLAC-PUB-888: HARCH 1971i THE NUMBERS QUOTED ARE IDENTIfAL TO THDSE GIVEN Ih THE apUvE
PUBL 1CATI N,

~T 0~-S [GMa,

(GEV/CYenz URI(GEV/C)"Z [$8] NO. EVENTS

HIN HAK
177.0 + 43.0 17
73.0 18.0 17
35.0 12,0 [
32.0 12.0 7
16.0 7.0 3
19.0 6.0 10
10.1 32 1

1.0 L0 2

T 1S THE SQUARE OF THE TNVARTANT NOMENTUM TRANSFER BETWMEEN THE LINCOMING KOL) AND THE IKQ51.
[38] Ennuas ARE STATISTICAL ONLY,

DIFFERENT AL CROSS SECYION AT FIXED ANGLE FOR KOL PROTON & KOS PROTON. (FIGURE 31
T = 0. +- 0. IGEV/C}e®2. T (S THE SDUARE OF THE INVARIANT MOMENTUM TRAMSFER RETWEEN TH: [INCOMING XOL) SND THE
K0S 3.
LABORATDRY D-51GMA/D-T

OE2YM MOMENTYW
EVIC

THE CMASE OF THE FORWARD AMDLITUDS FUR KOL IROTGN = KOS O30TON. (Ta8LE 1}

TGIPIN INVAGIANCE AND THE OPTICAL THEOREM ARE 1SFR TD GFT THE IMAGINARY PART OF THE AMPLITUDE ¥ CALCULATE THE PHBSE,

LABORATORY PHASE

BEAM MONENTUM
GEV/C OEGREES

165 eo 35 ~1320 e 14,

2.8% Y -129, A3

£.00 1.00 -t23. 18,

B.00 1,00 -152. 3.

e

COMERENT REGENERATIN [N HYDROGEN FAGM 3 TO 10 GEV/C. 1PHYS. LETTERS 378, 213 (J9713)

£ :hﬂucrwnu. e ORICKEY, FuD.RUDNICKy PuF.SHEPARD, DuH,STIAK, 4.K.TICHO [UNIV, OF CALIF., L5 AVGELES, CALIF,. usa)
OX, L.ETTLINGER, L.RESVANIS, A.A.ZDANIS EJOMAS HOPKINS UNIV., BALTIMORE, MO0.. US8}
€ooaliv, E. sswx. PLINNGCENTE [STANFORD LINEAR 4CCZL. CNTR., STANFORD,CaLIF., USA]
apstuact us MAVE STUOTED THE FNOPER TIME DISTRIBUTION OF COMERENT Ple Pl- DECAYS FRIM A 3 - 10 GEV/I KOL SE4W INCIIENT
§2 L1QUIQ MYDRTGEN TARGET USING 3 WIRE SPARK CHAWAFR SPECTRTMETER 1o TME 3 DEGREE NEUTRAL BEAN 37 SLAL, wF
€ ing (nnl-rau(olln « 0,43 #- 0,11 W9, PAI{F(0)-FBARIOI) = ~101 DEGREES +~ 42 OEGREES,

ARTICLE READ BY SUMIYY UCMIYAMA IN 10471, AMD VERIFIED BY JANES 5. LUJS.

BEAM IS XOL N PROTON FRI¥ 3 70 10 GEV/C,

THIS EXPER IMENT SES SPARK cnnssns.

XEY 4NRDS o WYDROGEN BEGENERAT]D: LT PHASE OMERENT

COREIYND KEY 4ORDS o  HYJRIGEN I!GEKER-UION A-mnu € AYDAZGEN REGENERATION PHASE
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THE MAGKITUDE OF THE MIDIFIEQ REGINERATION AMPLITUDE, ABS(F), FOR XOL PROTON o PROTOM KOS. [PAGE £}

DATA ARE AVERA OVER THETA FROM ,0000 79 D028 RADIANS. THETA 1S THE ANGLE THAT THE KOS MAKES WITH THE BEAN [N THE
Las.

LABORATORY ABS{F}
BEAY MOMENTUM
“B
max
3. 10, 43 4= L1
THE PHASE IF THE £IRWARO AMPLITUDE FNR KOL PRGTDN «» PROTIN KOS, (PAGE 51

0ATA ARE AVERAGED OVER THETA FGOH ,0000 TO .0D28 RADIANS, THETA IS THE ANGLE THAT THE KOS WAKES WITH THE BEAN IN THE
LAB.

LABORATIRY PHASE

BEAM MDHENTUN
vIC DEGREES

MIN Hax

2. 10. “101. += 42,
.
REGENERATION DF KOL MESONS AND TKE KOL-KO2 MASS DIFFERENCE. [PHYS, REV. 140, B 74 (196%)]
JHoCHRISTENSIY, JoW.CRONIN, VL.FITCH R.TURLAY [PRINCETON UNIV.. PRINCETON, N. Jas USA)
aBSTRACT AE_HAVE STUDIED THE REGENERATION 0F XOL MESINS USING & AEAM DF KO2 MESTNS PRIDUCED AT THE BRODKHAYEN AGS. THE

KDL MSSONS WERE OETECTED WITH A PAIR OF MAGNET-SPAAK-CHAMBER SPECTRONETERS THAT MOMENTUM-ANALYZED THE TW0 DECAY BIONS.
8 TEST OF THE COMERENCE OF THE TRANSNISSION REGENERATION IS MADE BY COMCARING THE YIELDS FAOM MALF- AND FULL~DENSITY
CIPPER REGENERATIRS, THE KD1-KO2 MASS DIFFERENE MAS MEASURED WITH A REGENERATOA CONSISTING OF TWD PIECES OF COPPFR
SEPARATED AY A VARIABLE AIR GAP. THIS METHOD IS INDEPENDENT 0F ALL NUCLEAR SCATTERING PARAMETERS AND YIELDS A MASS
DIFFERENCE NF 0,50 ¢- 0,10 IR UNITS OF H/TAULL) (MHERE TAUCL) IS THE KO1 MEAN LIFE). DATA TAKEN WITH SINGLE COPPER
REGENTRATORS OF VARIOJS THICKNESSES YIELD MASS DIFFERENCES CONSISTENT WITH THIS MEASUREMENT. MASS DIFFERENCES LARGER
THAN 1.0 ARE STRONGLY REJECTEO BY OUR DATA. THE FORWARD REGENF' :TION CROSS SECTIONS FIR €, CUy FE, AND W WERE VEASURED
AND FIUND T9 AGREE WITH OPTICAL-MODEL CALCULATIONS, REGENERATI3N IN LIQUID HYDROGEN WAS ALSD INVESTIGATED AND THE
RESULTS COMPARED ALTH THEORETICAL PREDICTIONS.

ARTICLE READ BY JAHES S, LOOS [N 8/71: AND VERIFIEO BY FUMIYO UCHIVAMA.
BEAM IS KOL TN PROTON FROM ,7 TO 1.4 GEY/C.
TATS EXPERIMENT USES SPARK CHAMBERS. A TOTAL OF 140000 PICTURES ARE REPORTED ON,
GENERAL CONMENTS ON THIS ARTICL
1 THE FORNARD ANPLITUGE FAR HYOROGEN DBYAIND 15 (0.35 ¢~ 0,16} FERNI < 1/26(F+(D} - F-10})€ (1,6 ¢- 0.2} FERMI FMR THE
MOMENTUM Ke 1.0 40,44 -u ! GEvll:. VHE Iunl‘le REGENERAT 10N AnPll'uDE v F a (Fe(O)-F= lnll/
KEY 4ORDS o COHERENT HYDR RATION AMPL1TUDE DIFFERENCE
CO¥PIUND KEY 4RDS » MVDRUGEN 'IEGENER"I’JN ANMPLITUDE IISS DIFFERENCE NUCLEAR ﬂEGE!RI'IﬂN

NO DATA PUNCHED FOR THIS RATICLE

0BSERVATIIN OF K{L)-K{S) REGEMEGATION FROX LIQUID KYDROGEN. 1PHYS. LETTERS 338, 433 (197011

e, DIRRIULAV. «,-(-QQSS'J. M.HOLDERy JoPILCHER, E.2ADERMACHER, ..AUBBIA, M.SCIRE, A,STAUDE. K.TITTEL {PHYS,INSY,DER
HSCHULEs AMCHEN; HJGERMANY: AND EURDPERN ORG. IR MUC. RI GENEVA; SWITZERLAND. AND UNIV. DI TDRIHD, TORING,

ALy

ABSTRACT HE KIL}-K{S} TRANSMISSION REGENERATION DF & K(t] BEAM TRAVERSING A LIQUTD HYDANGFN TARGET WAS RFEN JGSERVED
-wEu THE NnIEN'U‘ INTERVAL 3.0-6,0 RESULTS ARE [N GOOO AGREEMENT WITH PAEDTCTIONS BASED ON DISPERSION RELATINNS.

ARTICLE READ BY FUMIT) UCHIYAMA N 8/71, AND VERIFIED @Y JAMES S. LDOS.
BEAM IS KOL ON PAOTON £ROM 3 TO & Gi N
THIS EXPER[MENT USES SPARK CHAMBERS.
GENERAL COMMENTS 14 THES ARTICLE
t A CKIL) » OTe FI-) / A IK(S} ¢ PI+ PE-) = {1.95 ¢= 0,00)9109s-3 & EXPIL®{s5 o= & DEGREESI} IS USED TO SEPARAIE
NON-REGENERATION 2 PI DECAY.
KEY NCRDS o HYDRNGEN REGENERETION ANPLITUDE PHASE COMEREN
COWPOUND NEY WOADS »  WYDROGEN REGEMERATIOM AMPLTTUDE HYDRIGEN IIEGENEIA'IBN PHASE

THE MAGNITUDE OF THE MIDI¥1ED REGENERATION ANPLITUDE, ABS(F), FOR 40L PROTOM = PROTAN KOS. {TR8LE 1)
DAYA ARE AVERAGED DVER THETA FROM .00000 TD .7031& FADIANS. THETA IS THF ANGLE THAT THE WOS NANES WITH THE BEAM IN
THE LAR,

LAROAATOAY ABSIF)
BEAM NOMENTUM

THE PHASE OF THE FO<JARD A%P TTURE FOR XOL PROTON = PROTIN KOS. (TABLE 1]

OATA ARF AVERAGED OVER THETA FR ,00000 Y7 .00316 RADIANS. THETA IS FHE ANGLE THAT THE XDS MAKSS WITH THE BE4M IN
THE GRAND T, %,

A COMMON REGEMEAAT[ON PHASE OF -42 DEGREES WAS USED OV EXPEAIMENTERS YD £17 ALL WOMENTUM [NTEEVALS, THE PHASE DF “F
FORWARD AMPLITJOE 1S EQUAL YO THE REGENERATION PHASE MINUS 70 DEGREES.

LABDRATORY PHASE
BEAM NOMENTIR
GEV/C DEGREES
N naK
2. 7, “1324 »= 17,




44

K¢S) REGENERATION AND K{LI » P1+ « Pf- CECAY [N THE EO-INCH HYDKOGEN JUBBLE CHAYBER, IPHYS, REV. LETTERS 16y 556
[P T1R)

AFIRESTUNEs JoXaN1¥ J<LACH, J.SANDMEISS, H.0.TAFT [YALE UNIV., YEW HAVEM, CONN.> USA)

FIUTTNES Mo, 3. FDELSCHE s ToMORAIS+ Y.ORGH, MuMEBSTER [EROOKHAVEN NAT, LAB., UPTON, L.les M Yes USAT

ARTICLE READ BY FUMTYO UCATYANA IN B/TL, AND VERIFIED BY JANES S. LOOS.

BEAM 15 XOL ON PRUTON FROM 2 Td T GEV/i
THIS ExPERlNEM USES THE BKL 80 IN- nvDRaGEN BUBRLE CHAMBER. & TOTAL OF 127000 PICTURES ARE REPORTED IN.
GENERAL COMNENTS QN THIS ARTICLE
1 SEE ALSD AYDROGEN BUBBLE CHAMBER STUDY OF K(L)} DECAYS AND K(S) REGENERATIOP &Y A, FIRESTONE, PH.D. THESIS, YALF

UNIVERSITY.
2 BEAM SPEcvnun PERKS MEAR 5 GEV/Ca
KEY WORDS » CROSS SECTINN DIFFERENTIAL CROSS SECTION WEAK INTERACTION MEASUREMENT HYDROGEM
REGENFRATION AMPLITUDE
COMPOYND KEY WORDS »  KYNROGEN REGENERATION AMPLITUDE

OLFFERENTIAL CROSS SELTION FOR KOL PRDTON > PROTDH KOS. [FIGURE 2)
K05 « Pfe P1~[1]

LASORATORY BEAM MOMENTUM (41 2. =) 3. GEv/C.

~##THESE DATA WERE READ FROM A GRAPHw»s

-1 D-51648/D-T
(GEV/CIeez UB/(GEV/C)ww2
oL 4 . 60,50 4= 14,00
-3 o1 31.00 11.00
o5 .1 15.50 7,00
o . 11.50 0
-9 .1 7.5 0
el 1 .90 2.90
1.3 .1 3.75 .75

T 1S THE SQUARE NF THE TNVARIANT HOMENTUM TRANSFER BETWEEN THE CINCOMING ROLT AND THE (XOSI.
T1) SELECTED W THE BAS1S OF KINEWATIC FITTING.

DIFFERENTIAL CRIS5 SECTION FOR  KOL PROTON « PRDTON KOS. [eAGE 21
K0S « P+ PI- £L]

LABNRATORY BEAN MINENTUM = S, [#) 2. (-} 3. GEV/C.

v 0-5169A7D-T
(GEV/CIwa2 UBZIGEV/C)em2
0.121 1.+ 29,

- 24,

T 15 THE SQUARE 7F TME IKVARIANT MIMENTU® TRANSFER BETWEEN THE [INCOMING KOL) AND TME [XOS).

11 SELECTEQ ON THE BASIS OF KINEWATIC FITI1I6.
21 EXTRAPOLATED PDINT.

CROSS SECYION FOR KOL PROTON o PROTON KOS. (PAGE €57}
S s Pr+ PI- [1)
LABURATORY
BEAM MDAENTUM
GEV/C MICROBARNS
5.4 2. 44.0 o= 10.%
- .

11) SELECTED "W TIE BASLS OF KINEWATIC FITTING.

KO2 INTERACTIING, DECAYS AND REGEMERATIVE PROPEQTIES AT 590 MEV/C [¥ LIQUID HYDATGEM. LPHYS, REV, 1f¢, 144é (1947))
CoJeB HAMKINS (YALE JNIver WEA HAVEW, CONN., USAY
ABSTRACT AN EARLIER EXPERIMENT HAS REPORTVED AN "INQMALOUS® COAERENT 2EGENESATIVE PRDDUCTION OF KO MESONS IN LTQuUiD

MYDROGEN. THE EFFECT IS RFINTEPPAETED [N TERMS OF & CONSTRUCTIVE INTERFERENCE BETMEEN CNNYFMT{INAL REGENERATIVE
AMPLITUDES A%D THE CP-VIDLATING DECAY K02 = 2P1. EXPERIMENTAL su»nn IS GIWEN. FROM NEW OATA, THE KO2 SRANCHING FATIO
(K02 » P MU NUB/{KD2 » PI E U1 HAS BEEN MEASURED TO BE 22, AESULTS ARE PRESENTEN QM THE DFCAY KO0Z « Ple Pl-
Pl AVD DN THE STRING-INTERACTION REACTTONS @ETWEEN KO2 s'ws AND PRITINS AT €90 WEV/C.

ARTICLE READ BY FUMIYO UCH.YAMA IN 10/71, AND VERIFISO BY JAMES 5, LODS,
BEAM 1S KOL ON SROTN AT %9 GEV/C.
THIS EXPERTHENT USES THE BML 1a IN, HYORGGEN BUBBLE CHENBEA. & TOTAL OF 274000 BICTURES ARE REPNATED ON.
GENEGAL COMMENTS ON THIS 2RTICLE
1 RIK)=-~RLSHAS RATIO 3 E(KI=-=HYPERON RATID 3 K=~-KOL MONENTUN [N MEV/C R[2281%0,674-D.2%,R(3601 40,8400, 14y
P1300)20,46¢-0,36 » E(225)20,33+-0,14E¢360)=0,19¢-0,07,E4{%001=0.320-0.D8 ,AFAD FRON FIG. 3 2¥D & . PAGF 238, SEE

ALS P ©.7,228(19611
XEY uokbs * CROSS SECTION ANGULAR DISTRIBUTION MYPERDN PRODUCT TON HYCADGEN AEGFMERATINAN
AYPL I TUDE WEAK TNTERACTION MEASUREMENT
COMPOURD ‘E' WORQS «  HYPERGN PRODUCT ION HYDRDGEH REGEYERATION AMPLITUDE

(Ta8LE t1
LABDRATORY PEAM MIMENTUM = ,59 +- .05 GEV/C.
REACTION SILLIBARNS NC. EVENTS
XDL PACTh4 o
PROTDN KOS .08 4= ,26 (1] 22
LAMBDA PI+ 1.02 .23 €1 36
S1GMAD Pl .33 BEREY 12
LAMBDA Ple P10 .07 .03 f11
S1GMA- Pls Ple o $02 (2 2

1) THE CRDSS SICTIONS ARE YECALCULATED BY READER USING UP-DATED &L LIFF TINF ¢ 5rxtoee(-qisEe,
2)  TrE CROSS SECTIONS ARE RECALCULATED AY READEP USING uUP-DATED KGL LIFE TINE 5.17X108%(-BiSEC. THE STATISTIISL
ERARDA 1S CALCULATED BY AEADER.
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DIFFEAENTIAL CHOSS SECTION FOR  KOL PROTON « LAMBDA Pis. LFIGURE 5}

LABORATORY BEAM NOMENTUM = .59 ¢~ .05 GEV/C.
NUMBER CF EVERTS = 36,

@*STHESE DATA WERE READ FRON A GRAPHRUS

COSITHETA} D-SIGMA/D~CDSITHETA)
%p [1] NO. EVENTS

-
i

L O =i

PRI R T IAp A O R P RRvT
oI P B rP RN OO -~

THETA IS THE ANGLE THAT THE P1+ MAKES WITH THE BEAM [ THE GRAND .4,

(1) COUNTS WEHE MULTIPLIED BY « 283 TD GET THESE.

DIFFERENTIAL CRJIS3 SECTION FOR KOL PROTON = SIGMAD BIs, TFIGUFE =1

LABNRATORY BEAW WOMENTUM = .59 &~ .05 GEV/C.
NURAER OF EVENTS = 12,

W#8THESE OATA WERE READ FROW & GRAPHess

COSITHETAY 3-516¥ 3/ D-CAS{THETAY
w1 NO. EVENTS

FESE SRR 2
o .2 3
-0 .l ]
.0 o1 0
.l ol 1
-0 .1 0
o3 .2 z
N .1 [
-3 .2 2
-3 2

THETA 1S THE ANGLE THAT THE PI» MEKES WITM THE BEAM [N THE GRAND C.M.

1) COUNTS WERE NULTIPLIEQ BY .l]‘l TO GET THESE

arestantiessasrertrtsssassnsrerrarnae SeMbeueseusnesnytaattecsetstarenisutsartsatratinatiatartrorrrrenes

DIFFERENT IAL CROSS SECTION FOR KDL PROTOM « PANTON KOS, CFLGURE 3B)

LABCRATOAY BEAF MONENTUN = .39 o~ .05 Gev/C.

THE ANGULAT DISTA(BUTTON HAS GEEN EXTRAPILATED a5 & cansunr FGR THE FORWARD AND BACKUASD SEGIOWS 1% DBOF® 70 DATAIM
THE WORNALTZATION. THE TOTAL MUNBLR OF EVENTS 1% 2

SeeTHESE DATA WERE READ FROM & GRAPHO®®

CASLTHETS) 0-51GMASD-CIS (THETAD
- ) MO, EVENTS
N
=8 IR IS 2
-t |. .5 3
- 3 2
.0 -3 3
.2 L¥ ) 2
o . ) +
.8 . e 3
.8 IR -3 2

THETA 15 THE ANGLE THAT THE %05 MAKES WITH THE 8FAT IN THE GRAND C.=.

[1) COUNTS MERE MULTIPLIEN BY 4390 TD GEV THESE,
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l , K02 P INTERACTIONS AT LOW PONEN fUM. IPHYS, KEV, LETTERS 174 599 (L3ALQ1
AaAuSADYK) Y:OREN, GoGOLDHABERy 5»GOLDHABERs G TRECLING '1.Co &

ABSTRACY AN ANALYSLS 1S GIVEN DF Aaaov 1200 k02 * [NYERAC THE Yyors r.n'l 0 llo. SIGMAD Ple, AnD wAYl B T &
HEAN KO2 WOMEWTUR OF 300 MEV/C. ATION BETJEEN ris! IEI:IIOIS anp m‘ sea G LENGINS FROM Ko 270 v-
EXPERINENTS IS DISCUSSED, AND & sunsunlln P WAVE IS REPARTFD 1IN THE LANBDAQ 'lo lnnlm.

ARTICLE nEAn BY FUMIYD UCHIYAMA 1K 9/T1, AND VERTFIED AY JARES S. LOOS.
BEAM 13 K PROTON AT ,3 GEV/C.
THIS EX'ERI"ENV USES THE LAL 2% IN. HKYDADGEN GUABLE CHAMBER,
GENERAL COMMENTS QN TM'S RSTICLE
L WAITING FIR THE PUBLICATION WITH nlel anISYItS
2 R(Kl---ﬂs‘lls RATIO | E{K)=~~HYP IM 3 l--'KOL IO*EN'U" IN MEY/E aN-200080,19¢-0,03,2¢26G)- I'Dllo.l‘bv Oty
o a8

ENCE 2AD. LAB.o ERKFIFY, CALIF., USa)

v!!"O;OS.l( Vol HO'!OD)-B.,“ 31 E4209-2001u0, 34 5-0,9Y
u.-o. LE 1 PRGE
KEY -nuns « ANGULAR DISTRIBUTION NESHAS lA'm nﬂln uaye

HYPERDN
CDMPIUND KEY WIROS »  HYPERON PRODUCT 1DN

DIFFERENT I8¢ CROSS SECTION FOR 101 PRDTOR = LAMBDA P+ SFIGuag 3)

LABORATORY GEAN MOMENTUM = .34 GEV/C (NEMS YALUE),
NUMBER OF EVENTS = 128,

“##THESE DATA JERE MEAD FAOM A GRAPH

NO. EUVENTS

THETR 15 THE Au.n.: THAT THE L AMBUA WAEES WETH Tf DEAM [N Fwg GR m .,

erreirerasienaraass Ceeerane

OIFFERENTIAL CNOS' SECTION FOR QL PRLTGY  «  LAYBDA Pis. LFIGRE 3]

LABORATORY BEAM MOMENTUR = .2% GEV/C (WMEAN VALULES.
WIBER OF EVENTS » 130,

SOeTHESE DA

WERE UFA. FRO% A GRAPWees
COSITnETSY n0, EVENTS
ity “x

YoETH Ii i ANGLE THa? Twi 14nBOS maxl$ -llx Tl agan 19 Tut GAasO €,

DIfFFRaEnt 140 CRQSS SECTIOY $0a 0L PAATON « LASVDA Pfe, iriduer 3}

LakoastoRY u‘- mll-xu-  JFYS CEV/T IREAW YALUEY.
NURRES NT FYENTS o

saaful3l DATA WERE SFAD FACH A& GRiFNesE

L TAL AT nO, fuEnTy
nty ]
“t.0 1
o4 L
34
1"
13
2
.
. .
" 2
i 2

’Hl'l 13 Pt 20 E P37 YTmF LANADA WAMYY wite fof B

1N tug uluh c

ClfeqaFntin Caals {1109 #OR ROL FACTIN o LAVADA Pia, tsacumr 39

LARIEATANY BEAW MIMELEUN o )& GEUIC twEaw YALURL,
WJRSER W Nt 2 VO,

Aweludft 24T4 SIRE QF3D $17% A CRasus

£asstustan n0. reEmes
“n aan
1

——

wersan=a

THETA §3 PMf ATGLE YHAT TAE LAVADL MARFS wiTn T4E A€3® 1% Tug GRAND €,%,
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DIFFERENT 1AL CROSS SECTION FOR KOL PROTON = LAMBDA Pl+. LFIGURE 3]

LASORATORY !Ell MNE’"UN = 46 GEV/C (MEAN VALUE},
NUMBER OF EVENTS

®#&THESE OATA WERE REAU FROM A GRAPH

COSITHETA) K. EVENTS
MIN HAX
~.8 20
.t 12
~.h b
~2 s
.9 [
' 2 3
o -
N3 =0
-8 1
1.0 ?

THETA 1S THE ANGLE THAT THE LAMSDA MAKES WITH THE BEAM 1N THE GRAND C.M.

E HULTICHAKNEL PHASE-SHIFT ANGLYSIS OF KBAR W INTERACTION IN THE REGION O YO 550 MEW/C, [PHYS. REV. LETTERS 19, 1074
Ugezt

2uluXIH [YALE UNIV.) HEW HAVEN, CONN.y USA)
THIS 15 AN AMALYSIS OF PREVIOUSLY PUBLISHED DATA.

ARTICLE READ BY FUMIYOD IIN“AHA IN $/71y AND VER[FIEB BY JAMES 5, LOOS.
BEAM 4D, 1 I5 KOL ON PROTON FROM .0 YO .5 GEV/C
NO. 2 1S K= ON_PRDTON Fﬂﬂl 40 T0 .5 GEVIC-

Tr1S EXPERIMENT USES> BUBHLE CHAMBERS.
GENEKAL CDMMENTS CN THIS ARTICLE

3 A FHASE SHIFT ANALVS!S 15 PERFORMED FOR THE DATA DBTAINED BY WATSON, ET AL,y (PHVS. REV. 13L, 2248 (63)) ANG ADVK, ET

(PHYS. RE¥. LETTERS 17,599 (68))s USING THE 4ULTICKANNEL EFFECTIVE RANGE PARANETRIZATION O RES AND SHAM,

KEY lulos o PARTIAL WAVE ANALYSTS

WO DATA PUNCHED FOR TH]S ARTICLE

ANOMALOUS REGENERATION OF KGL NESONS FRODM XOZ RESDMS. CPHYS. REV. 132+ 228F (19¢3}1

LBl EIPUNER, N.CHINOWSKYs R.CRITTENOEN (BROUOKHAVEN NAY, LAB.s UPTON, Lules Ne Yoy USA)
KOXDROT-BoRUSGRAVEs FoTuSHIVELY (YALE UNIVe, NEW HAVEN, CONN.: USA7

ABSTRACT A BEAM OF 1.0-BEV/C KO2 MESONS PASSING THROUGH LIQUID HYORDGEN 1N A BUBGLE CNAFBER WAS SEEN TD GINERATE KDL
MESONS WI1TH THE MIMENTUN AND DIRECTION 7F THE JRIGINAL BEAW. THE INTENSITY ' KO1 PRIDUCTION WAS FAR GREATED THAN THAT
ANTECIPATED FRON CONVENTIONAL MECHANISMS; AND THE SUGGESTION 15 MADE THAT THE KOL nEsuNs ARE PRDDUCED BY COMERENT
REGENERATION RESULTING FROM A NEW WMEAK LONG-RANGE INTERACTION BETWEEN PROTONS AND X MESANS.

ARTICLE READ BY .lMEs Se Lms IN 9T, Aun VERTFLS0 BY FUNITO UCHIYAMA.

BEAM IS xOL OR PROTON FROM 1.3 GEV.

THIS EXPER INENT usEs A HVDRDGEN BUBBLE :NAquI. A TDTAL OF 90000 PICTURES ARE REPORTED QN.

KEY ADRDS » TROSS SECTION DIFFERENTIAL CROSS SECTION HYDROGEN REGENERATION AMPLITUDE COHERENT
CRUPIUND KEY WORDS ~  NYDROGEN REGENERATION AMPLITUDE

DIFFERENTIAL CROSS SECTION FOR KOL PROTON « PROTOM KOS. LFIGURE 21

LABDRAYORY BEAM HOMENTUN « L.0 +- o3 GEV/C.
NUNBER OF EVENTS = a7,

THESE DATA WERE NEAD FROM A GRAPHOwe

COSEYHETA) D=51GNA/D-OMEGA
MB/SR NO. EVENTS
“IN

.ta 1s

«33 lo

+a0 10

=33 L]

88 T

YHETA 15 THE ANGLE THAT THE KOS WAKES WITH THE BEAM IN THE (YANO .M.

CRISS SECTION FOR KOL PROTGN « PROTON KOS5. (1)
THIS 1S DERIVED BY THE READER FAPNM FIG. 2. THE STATISTICAL ERROR 15 MASED TN &7 ORSERVED EVFNTS.

LABORATARY
BEAM MONENTUM
GEY/C MILLTARANS NO. EVENS
a0 4= .3 207 += 4 w7

[11 CALCULATED BY US FROM DATA IN THIS AATICLE.

LYFFERENTI4L CRASS SECTION FOR KOL PROTON + PROTON KOS, [PAGE 22481

BORATORY BEAM MOMENTUM = 1.0 o= .3 GEW/C.

THETA O-STGHA/D-OMEGA
DELOEES “B/SR
0.111 «6T *= T

THETA 1S THE ANGLE THAT THE KOS MAKES WETH THE REAR IN THE GRAND C.M.

(E} ENTRAPDLATED POINT.
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MO INTERACTIONS. L1INTSL, CONF, OR ELEM, PARTICLES, AIX-EN-PROVENCE, 235 (1341390

0. Se 1.S.MITTAA, WoJ MILLIS) So$.YARAMOTO [BROOKHAVEN MAT, L4B., URTON, Lales No Yo, USA)

ARYICLE READ BY FUNIYO UCHEYAMA IN 9/71, Ano VERIFIEY BY JAMES 5, 200S.
BEAM IS KJL ON PROTON FROM ,20 1D .65 GEv

THIS EXPERINENT USES THE BNL zo ™. wnﬁncsn PUBBLE CHAMBER

KEY 4ORDS o CANSS SECTION YOERON PRODUCT 1ON ulsns RATID
COMPOUND XEY WOROS = vnnax 81

RATIO

HYPERDN Pnouut rion

CRISS SECTION FIR KOL PRITAN o SIGMAD Ple. CFIGURE 1}

NUMBER Of EVENTS = 38,
THE CRDSS SFCTIONS ARE RECALCULATED BY AEADER USING UP-DATED k0L LI1FE TIME %.17X10%e(-815EC.
®94THESE DATA WERE READ FRCM & GRAPHass

LABDRATIRY
BEAM MOMENTUM
Ev/C MILLIBARNS
225 2.6+~
360 2.0 o8
+£00 2.t .

€SS SECTINN FOR XOL PROTON =
NUMBER OF EVENTS = 27,

LamBEDA Ple.

FTGURE 1)

THE £ROSS SECTIDNS ARE RECALCULATED BY READER USING UP-DATED KOL LIFF TIME 5.17X10%s(-B)SEC,

**eTHESE DATA WERE Qa0 FROM A GRAPHems

LABNRATORY
BEAM WOMENTUW
e mILLIBARNS
=225 & ,07% 348 & 1o
= .02%
.380 + ,089 1.5 .8
- .080
.500 ¢ .150 2. .8
- .080
CRNSS SECTION FOR KOL PROTON « PROTON XOS. [LI{-LL ]

NUMBER NF EVENTS = 48,

THE ©a0SS SECTIOIT ARE AECALCULATED BY READER JSING UP-DATEN KOL LIFE TINE 5.]7X10%e1-8I1SEC.

eweTuiSE DATA MERE R 40 FROW A GRARHess

LABIRATRY

BEAY MOMENTUM

GEV/C NELLTBRANS

225 6 ,QT% Te5 - 2.4
- .o2s

2350+ .C80 3.4 o7
- D40

<500 ¢ .150 2.8 o3
- .080

asnsers

INTERACTIINS OF MEUTRAL K MESONS IN HYDRIGEN.

GaM MELSNER [

25 HR

apsTeact THE REACTION PI- ¢ P o LAYBDA » KO IV THE 72-1N, HYDIOGEY CHAWAER WAS USED TO PRODUCE 7220 KO MESONS
ASSOCISTED WITH & VISIBLE DECAY LAMADA = P & Pl-. THE T[ME DEPEVOENCE ANO ABSTLUTE Y(ELD OF THME SUBSFOUENT STRONG
TYTERACTIONS MF rD AND K3ARD I% HYDRO'EN WERE USED T DZTERMING ALL THE PARAMETERS OF THE NFUTRAL K SYSTEW, WITHWT THE
ASSUMPTICN OF Lrf INVARIANCE OR NTHER JSSUMPTIONS ABOUT T WEAK INTERACT{ONS NF NEUTAAL X*5. FAOM THE Tia
DTSTRIGUTION OF 5§ EYENTS OF THE TYPE KAARD + P o WYPEADN, WE FIND THE MAGNITUDE OF THE XOS-KOL MASS DIFFERENCE. WE
TAEY DETERNINE vns ux ING PARAUETERS ﬂ.o.P' IF THE VEUTAAL & SYSTEM OY MEANS "¢ THE ANSOLUTE YIELD OF 11 CHARGE
EACHANGE EVEN & » N AND THE ABSU'.JTE YIELD OF 49 J40-800Y INTERACTIONS, KBARD ¢ P« HPPERON ¢ PINN. THE
RESULTS ARF crm'lslsm uita cor lnvnuncz AN WITH VALUES CF THE WIX[NG PARANETERS DETERWINED BY WEANS OF WK
TUTCIACTINS, WE FIND THE BESWAS RATIC R 1OENTICAL TO SISWALKILE> » K{51P) / SIGMAIKIL)® = HYPFRON] 70 Af R = 0,&1 o
0.13 AVESAGED OVER WAL MOMENTA FROM ABOUT 200 YO 800 KEV/C. ThIS AGREES 17w SOLUTION 1 5 KEM AND WITH THE RFSULTS NF
KADYW, ET AL, DJR 4BSOLUTE YIELDS FOR KBARD + P « MYPFRIY 9 P1I\ ARE IN GIOD AGRFEMENT WITH THE PREDICTIONS OF CwiRGE
INCEPENDENTE AND THE WEASURED NATES FOR K- » P+ WYPERON o PION. FOR TWE FRONT-BACK ASYNMETRY NF THE LAMBOA IN XBARQ »
P » LASADA + Pley WE FIND IF=B)/IFeBl » «0,48 +- 0,18, INDICATING THAT THE P WAVE CANNOT 8f NEGLFCTED RELATIVF T THE ¢
MAVE TR DR MINENTUN RANGE.

(PHYS, REv. 0 3, 2233 (L27U)Y

LAARENCE RAD. LAB., BERAKELEY, CALEF.. USA, AND UNIV. OF NSATH CAROLINA, GREENSBNR™,
LAWRENCE RAD. LABes AERKELFY, CALTF., JS.

Mol ushl

W Co
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CLOSELV Hsursu REFERENCES
s CLE suvelstnes UCAL 20112.

APTICLE READ BY FURIYD UCHIFAYA AND JAMES S, Lnns 1N 7771, AND VERTFIEL OY JAMES S. 1008,
1 FRI GEV.
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HO. 3 IS KOU QR PROTON FRON .0 7D .6
THIS EAPERIMENT USES THE LRL T2 ¢
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COMPOUNO KEY WOADS o

BORATORY BEAY MONENT

REACTION
KOL PROTON o
LAMBOS Ple
SIGMAG 21
»10

LAMBDA Ple ¢  SIGM
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PROTON KOS

GEVIL.
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4 TOTAL gF 390000 PICTURES ARE REPIRTED "N,
FRONT BACK ASYNWETRY

BISWAS RATID

TaRLE 21

UM e L38% ts) L2185 (-] .28% GEV/C.
*ILLTBARNS ND. EVENTS
a0 121 2
3.0 RO 18
1.94 .80 °

A0 Pis » SIGMAS 210 +
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CROSS SECTION FOR KOL PROTON » NEUTRON K+. (PAGE 2599)
CPT INVARIANCE |5 ASSUMED TO OBTAIN THIS CROSS $ECTION

LABMRATRY
BEAM MOMENTUM
HILLIBARNS ND. EVENTS
#3274 373 Lebl 4= .72 1
- a527

-

MEASUREMFNTS DF TOTAL CROSS SELTIDNS FOR K02 HESDNS ON PROTONS AND SELEZTED NUCLEI FROM 168 7O 343 MEV/C AND MEASUREME’T
THE K02 MEAN LIFE CPHYS. REV. 169, 5 {1%¢a})

5eB.SAYER, €.F.BIALL {UNIV. OF MARYLAND, COLLEGE PARK, MO.,

TI3TREVETY, 5.SHEPARD, J.SILIMON (PRINCETAN-PERN. PRITIN ‘:CEL-V PRINCETIN, V.J.,USAJ

ABSTRACT WE HAYE MEASURED D2-P TOTAL CROSS SECTIONS FOR KQZ LABORATORY MCMENTA IEYIEEN 168 4ND 263 MEV/C. FAIN THESF
08TA WE MAVE DETERMIMED THE ISOTOPIC SPIN=1 KBAR N S~WAVE SCATTERING LENGTH TO SE (0,00 #- D.14) &=~ 1(0.62 +- 0. ") F.
THIS 1S TN FATR AGREEMENT WITH PREVIOUS DETERMINATIDNS., WE MAVE ALSD MEASURED KD2-) NUCLEAk TOTAL CRDSS SECTIONS Fui
SEVEN SPECTES JF WUCLE] THAT SPAN THE PERIODIC TABLE, 14 THE SANE MONENTUM RANGEs TP STATISTICAL ACCURACIES OF
TYPICALLY & FEW PERCENT IN EACH DF ELEVEN - MENTUM INTERVALS WITHIN THE RANGE. THE DATA AT THE H!GHEST MONENTUM DO NOT
DREY AN 42/3 LA4. JE HAVE ALSN WMEASURED TP~ . MEAN LIFE TQ BE (5.15 ¢~ Q.14) ® LO#~8 SEC. TMIS IS [N AGREEMENT wITH
PREVINUS RFSULTS AND REPRESENIS AN IMPROY »_«. IN STATISTICAL ACCURACY BY ABOUT A FACTOR MF 3, WE HAVE ALSM STUDIED K02
AND GAMMA PRCJUCTION AT 93 DEGREZS BY 248 GEV PRUTONS ON 1.5-Iny PLATINUM. YHE EXPERIMENT WaS PEREDRMED USING
SCINTILLAYION-COUNTER K02 DETECTIR, KINEMATIC JOENTIFICATION JF EACH K02 PARTICLF WAS WADE USING & YIME-OF- FLIGHT
METHDD--THE BUNCHED TIME STRUCTURE OF THE INTERNAL PROFON BEAM JF THE PRINCETON-PENNSYLVANIS ACCELERATOR WAS USED To
OETERMINE K02 PRIDUCTICN TINES, AND aN ELECTRONIC CHOPPING TECHMNIQUE WAS USED TD ELTMINATE UNWANTEN PROTON auucuEs.
DEPENDING UPON BEAM CONDITI®NS, BETWEEN L0ve3 AND LOweé4 USEFUL K02 MESTINS PER HOUR WERE DETECTED WITH MOMENT
RESOLUTION OF A FEw PERCENT, N CONJUNCTION WITH THE TTMING CALIBRATIAN OF THE SYSTEN. WE HAVE MAOE 4 DHFCV vELornv
MEASUREMENT OF THE RELATIVISTIC LI®ITING SPEED FIR ELECTROV¥S. THE RESULT IS (1 -BETAIMAKI) = 0.00%F +- 0.0

ARTICLE READ OY JAMES S. LOOS IN anl- AND VERIFIEU 8Y FUMIYD UCHIYAMA,

BEAM JS KOL "N PRDTON FRIM 16§ TD .33 GEV,

THIS EXPER [ENT usﬂs CIUNTERS.

KEY WORDS « T3TA CROSS SECTIN UCL EAR SCATTERING LENGTH MEAK INTERACTINN WEASUREMENT
COMPOUND KEY mnn< - TOTAL CRASS s;crmu NUCLEAR CROSS SECTION

HOL PRUTON TITAL TROSS SECTIANG LVABLE 91

LABOKATORY

BEAM NOAENTUM
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&
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1L -nucleon experiments in progress

We list for the convenience of the reader the following experiments,

which are either being run or are being analyzed and for which

publication may be forthcoming in the near future.

Institution Spokesman' s Pbeam Target Technique Interactions studied
name (GEV /c)
sLAac? D.W.G.S 1-10 P HBC Two-body, quasi-two-
Leith body, and multiparticle

production

DESY, Heidelberg, E. Burkhardt 0.7-2.5 p I'BC Two-body and quasi two-

Tel-Aviv body emphasis on S=-1

Serpukhov, Dubna® I.A. Savin 10-40 P WEPK Magnitude and phase of
c%herent Dregeneration,
K 1P~ Kgp

Yale H.D. Taft 1-40 d DBC Coherent regeneration of
K%, coherent production
ots K* and Q mesons

Carnegie-Mellon, R.M. Edelstein 0.5-1.5 P WSPK x“Lp - Ktn, Jt] < 0.25 (GeV/c)z

ANL, lowa State ‘

LRLP J.A. Kadyk 0.1-0.5 P HBC I=1, S=-1 final state

Pittsburgh, Massa- G. Engels 4-10 P OSPK Magnitude and phase of

chusetts, Northwestern,

McGill

coherent regeneration,
K? P KSDP

2 3LAC-PUB-823, November 1970.

b See reference 8 in this book for a partial report.

©Phys. Letters 38B, 452 {1972).

HBC: Hydrogen bubble chamber
WSPK: Wire spark chamber

DBC: Deuterium bubble chamber

OSPK: Optical spark chamber

£S
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Momentum Index

BEAH MOMENTUM 1ST AUTHOR JOURNAL YOLUME,PAGE INSTITUTIONS DETECTIR YEAR PUBLISHED REF.NR.
« 160 KADYK PRL 17 599 LRL HAC 13 A
<168 SAYER PR 169 1045 UMD PPPA CNTR &8 13
L7 SAYER PR 169 1045 UM PPPA CNTR 68 13
-187 SAYER PR 169 1045 UMD PPPA CNTR &8 13
+197 SAYER PR 169 1045 UMD PPPA CNTR 68 13
209 SAYER PR 169 1045 UMD PPPA CNTR 68 13
223 SAYER PR 169 1045 UMD PPPA CNTR &8 13
«225 LUERS AIX CONF 235 8NL HEC 61 1l
+225 KADYK PRL 17 599 LRL HBC (13 3
#2239 SAYER PR 169 1045 UMD PPPA CNTR &B 13
+258 SAYER PR 169 1045 UKD PPPA CNTR &8 13
2275 KADYK PRL 17 €99 LRL HBC 56 [:]
»281 SAYER PR 169 1045 uMn  PPPRA CNTR 68 13
« 300 BLUMENFZLD PL 298 58 BNL HBC &9 1
+ 308 SAYFH PR 169 1045 UMD  PPPA CNTR &8 13
»340 KAJYK PRL 17 599 LRL HBC b€ a
- 353 SAYER PR 169 1045 UMD PPPA CNTR 68 13
« 340 LUERS AIX CONF 235 BNL HBC &1 131
« 385 MEiSNER PR D 3 2553 LRL UNC LRL HBC 71 14
« 460 KADYK PRL 17 £99 LRL HBC 66 8
+500 LUERS AIX CONF 22¢ BNL 14 61 it
»500 KIv PRL 19 1076 YALE HBCS 67 9
827 MEISNER PR D 3 2553 LRL UNC LRL HBC n 12
» 590 HARWK INS PR 15¢6 1444 VALE HBC &T 7
»700 CHRISTENSO PR 140 B 7/ PRIN SPRK 6 3
1 200 LE1PUNER PR 132 2245 BNL  YALE HBC £3 10
1.400 CHRISTENSD PR 140 B 74 PRIN SPRK &5 4
1,650 BRODY PRL 2¢ 1050 SLAC HBC Tl 2
1. 500 BRODY PRL 26 1050 SLAC HBL 71 2
1.650 BRODY PRL 26 1050 SLAC HBC 71 2
1.700 BRODY PRL 26 1050 SLAC HBC 71 2
1.900 BRODY PRL 26 LDSO SLAC HBC k4N 2
2.100 BRODY PRL 26 1050 SLAC HBC 7 2
2,300 BRODY PRL 2¢ 1050 SLAC HBC 71 2
2,500 DARRIULAT PL 338 433 AACH CERN TOR? SPRK 70 e
2,500 BRODY PRL 26 1050 SLAC HBC 71 2
2.550 BRODY PRL 25 1050 SLAC HAC 71 2
2.700 BRODY PRL 26 1050 SLAC HBC 7 2
2.900 BROOY PRL 26 1050 SLAC HBC 71 2
3.000 BRODY PRL 26 1050 SLAC HBC 71 2
3,200 BRODY PRL 26 1050 SLAC HBC 71 2
3,500 DARRJULAT PL 333 433 AACH CERN TTR}) SPRK 70 €
3.500 BRODY PRL 26 105¢ SLac HBL 71 2
3.600 B8RODY PRL 26 1050 SLAC HAC 143 2
4.000 BRODY PRL 25 1050 SLAC HAC K43 2
%4500 DARRIULAT PL 333 433 AACH CERN TORI SPRK 70 <

- 500 BROUY PRL 26 1050 SLAC HBC 7 2
4.600 BRODY PRL 24 1050 SLAC HBC ka3 2
£.00C FIRESTONE PRL 15 S%6 fALE BNL HBC LU 6
54500 BRIDY PRL 26 1050 SLAC HaC T 2
6.000 BARR 1ULAT PL 338 633 AACH CERN TOR1 SPRK 70 =
6,000 8RADY PRL 26 1050 SLAC HBC 7 2
4.%00 BUCHANAN PL 318 213 WCLA JHOP SLAC SPRK 7 3
7.000 BRODY PRL 26 1050 SLac HBC 71 2
7.500 BLUMENFELD PL 298 58 L HRC €9 1
8.000 8RODY PRL 26 1050 SLAY HBC Tl 2
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