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This is the second in a new series of re-

ports produced by the Particle Data Group. 

In this SE;ries we will collect and display total 

and differential cross sections, polarizations, 

mass spectra, and other similar data. Each 

report will cover one input channel. This one 

is YN (the first one was on K+N:t). In the next 

few months we hope to bring out NN, 1r + N, 

and NN. Following later will be 1r -N, K-N, etc. 

All reports will be complete from January 

1968, and will also contain selected results 

before that date. The reports will be updated 

periodically, as necessary. 

At present there are many physicists 

in the Particle Data Group who are working on 

one or more phaseR of theRe reports. They 

are: 

I. System Development ( LRq 

Art Rosenfeld 

LeRoy Pr~ce 

Odette Benary 

""' Naomi Schmidt t 

II. Encoding and V~rifying Data, Editing 
Reports, Fitting Data ( LRL) 

Odette Benary 

LeRoy Price 

Naomi Schmidt t 

III. Reading and Evaluating Articles, and 
Analyzing Compiled Data in: 

+ I . K N nterachon!!_ 

Odette Be nary ( LRL) 

Roger Bland (Ecole Polytechnique) 

LeRoy Price ( LRL) 

Naomi Schmidt (Brandeis) 

*Charles Wohl (Oxford) 

o Victor Henri (CERN) 

'tr• K-N Interactions -below 2.0 GeV/c 

*Claude Bricman (CERN) 

K N Interactions -above 2.0 GeV/c 

J. Badier (Ecole Polytechnique) 

*Enzo Flaminio ( BNL) 

G. Kayas (Ecole Polytechnique) 

Brian Musgrave (ANL) 

TT +N Interactions 

*Henry Lubatti (Univ. of Wash.) 

Fred Winkelmann (SLAC) 

Jame_s Wolfson (M .. I. T.) 

1r-N Interactions 

*Alan Thorndike (BNL) 

Frank Turkot ( BNL) 

YN and NN Interactions 

Gideon Alexander (Tel-Aviv) 

*Odette Be nary ( LRL) 

NN Interactions 

* Tom Ferbel (Rochester) 

David Miller (M. I. T. ) 

Yoshio Sumi (Osaka) 

Toshihiro Yoshida IKyoto) 

If you have any suggestions for improving 

these reports, please let us know. Our ad­

dress is: 

* 

Particle Data Center 
Lawrence Radiation Laboratory 

~~!~~~~Y~-~~~!~~~~~-~~~~g __ _ 
(415) 843-2740, Ext. 6301; 
nights, weekends, !!-nd holidays 
call 642-0466 

11 Chairman. 11 

t Now at Brandeis Univ. , Waltham, 
Massachusetts. 

:I: Particle Data Group (L. R. Price,· N. 
Barash-Schmidt, 0. Benary, R. W. Bland, 
A. H. Rosenfeld, C. G. Wohl), 11 A Compilation 
of K+N Reactions, 11 UCRL-20 000 K+N (Sept. 
1969). The supply of this first report has now 
been exhausted. 
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A COMPILATION OF YN REACTIONS 

Particle Data Group 
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LeRoy R. Price, and Arthur H. Rosenfeld 

Lawrence Radiation Laboratory t 
University of California 

Berkeley, California 94720 

and 

Gideon Alexander 

Tel-Aviv University 
Ramat Aviv, Tel-Aviv, Israel 

ABSTRACT-We compile 17 papers reporting .L\p, !:+p and!: -p. We display cross sections, angu­

lar distributions, and polarizations. Included are· indices to the papers, as well as a complete 

listing of the selected YN data. The cutoff date for this report was 1 January 1970. 

,~ 

Present address: Brandeis University, Waltham, Massachusetts. 

t The Berkeley Particle Data Group is jointly supported by the U. S. Atomic Energy Commission 
d.1:td lhe u!fice uf Standard Reference Data of the National Bureau of Standards. 
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Introduction 

It has been known for some time that a 

comprehensive, evaluated compilation of ex­

perimental high energy physics results is es­

sential. In the past there have been numerous 

collections of data, generally covering rather 

narrow fields. But because they were not com­

puterized, the authors became "exhausted" on 

the first edition, and updated versions were 

never published. 

Encouraged by the success of the Particle 

Data: Group's computerized '11 Particle Proper­

ties Tables, 11 * we have started also to com-

pile cross -sectional data. Our system is 

completely computer based, so that we will 

be able to answer specific· user requests, in 

addition to periodically publishing the col­

lected data. 

During the last two and one -half years, 

we have had two full-time physicists here at 

LRL developing and coding the system pro­

grams. 

During the last few months we have been 

feeding data into the system-and this report 

on YN is our second result. (We consider 

these first few reports to be more or less 

"debug" versions -we are still trying to 

figure out the best ways to organize the re­

ports and present the data. ) 

We plan to continue our program develop­

ment and would appreciate any comments you 

may· have un the way the data are displayed, 

the types of data collected, etc. In the next 

few months we hope to go to a form of photo­

composition. This means essentially that we 

will have an unlimited character set and can 

print Greek letters instead of having to spell 

them out, for example. 

'~ Particle Data Group, Rev. Mod. Phys. 41, 
109 (1969). 

Scope of the Compilation 

1. ·We will collect all experimental high 

energy physics results that can be represented 

by simple tables or graphs, i.e., a. da /dw, 

polarizations, angular distributions, density 

matrices, etc. 

We leave it to Data Summary Type Li­

braries to store Dalitz plots or other 2:: 2-di­

mensional displays (although the presence of 

such data is indicated in our KEY WORDS). In 

any case our printed compilations should serve 

as a necessary "table of contents" to a DST 

li.bra1·y. 

2. The data come primarily from pub­

lished 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 reports give 

enough information to permit a valid evaluation 

of the experiment and analysis. 

We do not record data that appear in ab­

stract 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 1968. Before that time we will enter 

data that are particularly important. But th~ 

bulk of the pre- 1968 papers will not be put in­

to our system. 

4. 'To reduce the number of errors to the 

very minimum, all punched information is 

checked by the physicist who read the article 

and by another physicist as well.. 

Data Handling 

In order to make this compilation as ac­

curate and complete as possible, many physi­

cists are involved. These physicists fall into 

two general categories:· 

a) Those who read and evaluate the data. 

These physicists (referred to as 11 readers") 

are generally experimentalists chosen for 

their "expertise" in a particular field. In 

5 
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general they are not from LRL. .They are 

organized into small groups, each group being 

responsible for a different input channel. 

b) Those physicsts who encode the data, 

run the programs, write system programs., 

etc. These are all at LRL. 

The list below indicates the most impor­

tant steps that every article must go through 

in order to have its information entered onto 

the DATA TAPE (the magnetic tape that con­

tains all of our· data). This list is summarized 

in the 11 Flow Diagram" in Fig. A. 

a) The 11 reader" (physicist) finds a rele­

vant article, reads it, marks it, fills out a 

form, and mails a copy of the article plus the 

form to us. 

b) Our secretary assigns it a number and 

it is logged in. 

c) The LRL physicist responsible for this 

initial state quickly scans it, writes out the 

standard KEY WORDS, etc. , to help in the 

next step. 

d) Our secretary transcribes bibliographic 

information, putting abstract, citations, com­

ments, beam information, and KEY WORDS, 

onto c;:odi,n~ sheets. 
o) Tho LRL phyoioiot trnnocriboo the 

data that the reader has selected onto coding 

sheets (this is much more laborious than you 

might suspect). 

f) Key-punch operators punch the data. 

g) The LRL physicist puts the cards for 

a particular article into the correct order. 

h) Cards are put onto the DATA TAPE 

with the DATAPE program. 

i) If any cards are out of order, essential 

information missing, etc., the article is re­

jected by DATAPE. The physicist repairs the 

deck, and it is again put through DATAPE. 

j) The output DATA TAPE is read by the 

SKELM program, which makes a listing of all 

the data stored for each article. 

k) The SKELM is looked over by the 

LRL physicist for obvious errors. 

1) SKELM output is mailed to the original 

physicist 11 reader, 11 who checks all entries 

carefully and returns SKELM plus corrections 

(if any) to us. 

m) If any errors are found, steps 

e)" through 1) are repeated as many times as 

necessary. 

n) When the reader has no more correc­

tions or changes to make, the LRL physicist 

gives the article its final verification (i.e., 

he rechecks all data with the original article). 

The name of this physicist is put on the tape, 

an:d the article is then ready to be used by any 

one of a number of programs. 

Steps b) through n) take, on the aver­

age, about 1-3/4 hours per article (1-1/4 

hour physicist + 1/2 hour secretary). 

Even after being verified, an article can 

have its contents siightly increased, e. g. , if 

renormalized data are added. In this case 

only steps e) through k) are repeated. 

Again, all the above is just to get the data 

onto the DATA TAPE. When preparing are­

port such as this. many additional taRkR a rP. 

ilwolvcd. .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;:) Wor:ryin~ 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. 

.. 

.• 



..... 
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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 

collection. Their first reports t were published 

last year and more reports are expected soqn. 

We also cooperate with HERA on report 

distribution: LRL prints and distributes both 

HERA and our reports for the Western Hemi-· 

sphere and Japan, and CERN does the same 

for the rest uf lhe wurlu. 

We originally planned to collaborate 

closely with John Hornbostel of BNL. He had 

been compiling cross -section information for 

a number of years and was going to bring out 

a series of reports covering the data ap­

pearing before January 1968 .. Sadly, however, 

he <f~ed early last year, with the project in­

completed. We wish to thank BNL for sending 

all of his files to us. 

We also thank the Michigan Cross Section 

Group for sending us all of their files. Their 

report is referred to in the next section under 

Williams et al. 

Other Cross -Section Compilations 

We present below (in chronological order) 

all of the previous cross -section compilations 

that we know of. In addition to _just listing 

data, some· of them have nice reviews, per­

form various fits to the data, etc. 

• V. S. Barashenkov and V. M. Maltsev, 

Cross Se ct{ons for Elementary Particle In­

teractions, Fortsch. Physik_1, 549 (1961). 

• V. S. Barashenkov and J. Patera, Cross 

Sections for Antinucleon Production, Fortsch. 

Physik JJ, 469 11963). 

*see B. Sadoulet, 11 An Example of an Organi­
zation of Compilation of Data, 11 Preprint 
CERN/D. Ph. II/PHYSICS 68-21. 

• V. S. Barashenkov and J. Patera, Strange 

Particle Production, Fortsch. Physik .!.L 
479 (1963) •. 

• M. N. Focacci and G. Giacomelli, Pion­

Proton Elastic Scattering, CERN 66-18 (1966) 

• J. T, .. Beale, S. p. Ecklund, and R. L. 

Walker, Pion Photoproduction Data Below 

1.5 GeV, CALT-68-108 (1966). 

• H. Yukawa, ed. , Experimental Data on 

Hadron Interactions in GeV Region, Supple­

ment of the ·Progress of Theoretical Physics 

(Kyoto), Ext.ra Number (1967). 

• P. K. Williams, D. M. Levine, J. A. 

Koschik, References and· Some Two-Body 

Data for High Energy Reactions, University 

of Michigan, 1967 (U;npublished). 

• G. Alexander, 0. Benary, and U. Maor, 

Data Compila~ion of Proton-Proton Interactions 

Between 1 and 32 GeV/c, Nucl. Phys. B5, 1 ( 1968). 

• G. Alexander, 0. Benary, and U. Maor, 

Data Compilation of Baryon-Baryon Interactions. 

(II) Proton-Neutron Collisions Between 1 and 

27 GeV/c, Nucl. Phys. B7, 281 ( 1968). 

• G. Alexander, 0. Benary, U. Karshon, · 

and U. Maor, Data Compilation of Baryon­

Baryon Interactions. (III) !!Y~ron-Proton 

Collisions, Nucl. Phys. B10, 554 (1969). 

• B. Sadoulet, Data Compilation of Anti­

proton-Proton Reactions into Antihyperon­

Hyperon, CERN-HERA 69-2 (1969). 

• G. Giacomelli. P. Pini. and S. Staini. 

A Compilation of Pion-Nucleon Scattering Data, 

CERN-HERA 69-i (1969). 

• Particle Data Group (L. R. Price, N. 

Barash-Schmidt, 0. Benary. R. W. Bland, 

A. H. Rosenfeld, C. G. Wohl), A Compilation 
+ + ' 

of K N Reactions, UCRL-20 000 K N (1969). 

• Particle Data Group (D. J. Herndon, A. 

Barbaro-Galtieri, A. H. Rosenfeld), !!:!! 
Partial Wave Ampiitudes; A Compilation, 

UCRL-20030 rrN ( 1970). 

Acknowledgment~ 

tG. Giacomelli, P. Pini', and S. Stagni, "A We wish to thank Arlene Wells for her 

Compilation of Pion-Nucleon Scattering Data, 11 general help in handling the data. We also 
CERN-HERA 69-1 { 1969). B. Sadoulet, "Data 
Compilation of Antiproton-Proton Reactions into thank Marjorie Hutchinson for her assistance 
Antihyperon-Hyperon, 11 CERN -HERA 69-2 ( 1969). with some of the programming. 
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Comments on the Hyperon-Nucleon Data 

At present the data on hyperon-nucleon 

(YN) interactions are scarce in com paris on 

with the available data on NN, K±N; and 1r ±N 

reactions. This is a direct result of the re­

latively short lifetime of the hyperons ( < 10-"lO 

sec), which at present prohibits the construc­

tion of the conventional secondary beams used 

extensively in the study of other elementary 

particle reactions. Essentially all of the hy­

peron-proton data (no hyperon-neutron data 

have yet been reported) have been obtained 

by using the bubble chamber both as the gen­

erator of the hyperon beam (through KN or 

1rN interactions) arid as the target for the sub­

sequent YN reaction. In this technique the hy­

peron beam has a large momentum spread and 

the rate of data collection is painfully slow. 

Consequently, the experimenter is often 

forced to lump together data over a large in­

cident momentum interval, and no detailed 

study of the differential and total cross sec­

tions is possible at the present time. Data on 

:=: p and n- p interactions are completely 

missing, since in addition to the experimental 

difficulties that exist in the study of other Yp 

reactions, the production cross sections for 

the :=; and n- hyperons are so small that the 

bubble chamber technique outlined above does 

not seem to be practical at the present time. 

The compilation presented here is based 

* on an earlier non-computerized compilation, 

which has been updated and extended to in­

clude more features of the data. 

A-Proton Interactions 

Of all the presently available information 

on the hyperon-proton interactions, the A -p 

data are the most abundant since the lambdas, 

in addition to their longer lifetime, have the 

following advantages over other hyperons: 

a) no energy loss by ionization in the bubble 

,~ 

G. Alexander, 0. Benary, U. Karshon, 
and U.- Maor, Nucl. Phys. B10, 554 (1969). 

chamber, b) decay (2/3 of the time) into two 

charged particles, which ensures a higher 

scanning efficiency and measurement quality, 

and c) a slightly longer lifetime, which re­

sults in a slightly longer decay path length. 

11 

The A p total eros s -section data are con­

centrated mainly below the ~ N threshold (i. e. , 

below - 638 MeV/c). Only one measurement, 

Bassano et al. (Ref. 10 at the end of this re­

port) exists at higher energy, and it is averaged 

over a very large A momentum interval. 

In the 638-880 MeV/c momentum region, 

the open channels are: 

Ap-+ Ap, 

A p - ~ 0p + ~ + n . 

( 1) 

(2) 
In order to calculate the A p total cross sec­

tion, one could try to evaluate the cross sec­

tion for reaction (2) by using isospin invari­

ance and detailed balance on the reaction 

~-p-An. 

However, at present it is not worthwhile since 

data on A p elastic scattering are quite inpre­

cise in this energy interval. 

The A p and pp total cross sections are 

quite similar in shape although the former is 

smaller by a factor of 5 in the low beam mo­

mentum region (i.e., below 200 MeV/c). The 

smallness of the A p cross section might be 

explained if one attributed the long-range 

forces to the one -pion exchange, which is for­

bidden in A p scattering. 

The small amount of data on A p elastic 

scattering does not yet allow a partial-wave 

analysis. However, two groups have used 

their own data below- 320 MeV/c for an esti­

mation of the singlet and triplets-wave scat­

tering lengths [ Se chi-Zorn e t al. (Ref. 16) and 

Alexa11der et al. (Ref. 5)]. 

The elastic scattering cross-section data 

do not show at the present time any evidence 

for resonance formation. On the other hand 

the possible existence of a A p resonance a 

few MeV below the ~ N threshold has been 
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investigated recently in K-d- A p1r- reac­

tions~~ so that more data on Ap-+ Ap near the 

!N threshold would b~ most useful. 

In the absence of sufficient data, varous 

groups have studied the A p.differential elastic 

cross section in terms of the two quantities 

Forward/Backward [ or(F-B)/(F+B)] and 

Polar/Equatorial [or (P-E)/(P+E)], where 

F and B are the number of events emerging in 

the forward and backward .>directions in the 

A p center-of-mass system, and P and E are 

the numbers of events having a scattering 

* angle of 0.5 < I cos e A I~ 1.0 a.nn 

0 ~ I cos e~ I< 0.5 respectively. The be­

havior o£ these quantities as a function of the 

·incident momentum suggests that the differ­

ential elastic cross section is isotropic up to 

about 1 GeV / c, with some possible increase of 

events in the forward direction around 300 · 

MeV/ c. The angular distributions above 

1 GeV /c show strong peaking in the forward 

direction. 

~- Proton Interactions 

Hnfortunately, d1J~ to the scar city of data, 

very little can be said about the features of 

~-proton scattering. 

LAt lnw P.nF~rgy, where almost <~.U tP~ ex-
± 

isting data on~ p elastic scattering are re-

ported, no Coulomb corrections have been ap­

plied to the results. This fact might explain 

the sli~ht f()rward peakl.ng o£ the differential 

elastic eros s sections (Fig. 6) both in ~ + p 

and~ -P scattering. 

·There are two sets of measurements for 

the· reactions 

~ p~An 

*see for example the Proceedings of the 
International Conference on Hyper-nuclear 
Physics, Argonne National Laboratory, 5-7 
May 1969, Vol. I, p. 93. 

Yamamoto (Ref. 7) and Engelman (Ref. 8)., 

which seem to agree fairly well with each other. 

The total ~-p absorption cross section is 

approximately equal to the elastic ~-p cross 

section, consistent with a completely absorp­

tive reaction. 

... 



Figures and Tables 

In the following pages are the figures and tables representing the data compilation. For 

every figure there is a c:m:responding table on the facing (or same) page. All tables and figures 

are photographed computer output. 

a Occasionally there are pieces of data that are tabulated but not plotted; generally these are 

obsolete data. Such data have parentheses around them in the tables. 

• Data in square brackets are numbers that have been calculated by us, e. g., by summing 

various partial modes given by different papers but at the same energy, or by applying isospin 

corrections. 

• On graphs versus Pbeam' the horizontal error bars indicate the limits of the incident mo­

mentum range. The vertical error bar is arbitrarily drawn in the center of this interval. 

• For elastic scattering the expression for t in the c. m. is 

2 
t = - 2q (1-coseyy' ) . 

We give in the tables 2q 2 in (GeV /c) 2 and call it 2Q SQUARE. 

( 1) 

13 
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Ap total cross section 

pbeam (GeV/c) E c.m. atotal (mb) References 

----------------------------------------------------------------------------------.135 + .015 2.057 2oq.ooo±58.ooo SECHI-ZORN 68 
.145 .025 2.058 180.00(· 22.000 ALEXANDER 68 
.165 .015 2.059 l77.00C 38.000 SECHI-ZORN 68 
.185 .015 2.061 130.000 17.000 ALEXANDER 68 
.195 .015 2.061 153.000 27.000 SECHI-ZORN 68 
.210 .010 2.063 118.000 16.000 ALEXANDER 68 
.225 .015 2. 064 111.000 18.000 SECH I-ZORN 68 
.230 .010 2.064 101.000 12.000 ALEXANDER 68 
.250 .010 2.066 83.000 9.000 ALEXANDER 68 
.255 • 0 1 !:· 2.067 87.000 13.000 SECHI-lORN 68 
.275 .125 2.069 34.000 10.000 PIEKENBROC 64 
.290 .030 2.071 57.000 9.000 ALEXANDER 6A 
.300 .030 2.072 46.000 11.000 SECHI-lOR.N 68 
.375 • 225 2.082 22.000 10.000 GROVES 63 
.400 .200 2. 013 5 1 7. 600 +7.000 KADYK 69 

-4.000 
.519 .t19 2.106 24.700 9.300 AL EXANOE R 61 

3.250 1.750 2.928 35.000 15.000 SASSANO 67 

REFERENCES 
1 ALEXANDER 61 ••••• PRL 7 348 HBC 
2 GROVES 63 ••••• PR 129 1372 HLBC 
3 PIEKENP.ROC 64 ••••• PRL 12 625 HL8C 
4 8ASSAf'.O 67 ••••• PR 160 1239 HBC 
5 ALEXANDER 68 ••••• PR 173 1452 HBC 
6 SECHI-ZORN 6B ••••• PR 175 1735 HBC 
7 KAOYK 69 ••••• UCRL 18805 REV. HBC 



Ec.M. (GeV) 
275 2.12 2.24 2.36 2.48 2.60 2.72 2.84 2.96 3.08 3.20 3.32 . . . . . . .. .. _i i 

1 ~LEX~HOER 61 
2 GROUES 63 
3 PIEKEH8ROC' 64 
4 8~SS~HO 67 
5 ~LEX~HOER 68 
6 SECHI-ZORH 68 

220 7 K~DVK 69 

155 

• ,_ 
..0 

s ............ 
110 , 

b 
f 

·:;5 ~ 

•• 
........ LL 

!L .... 

0 
0 1 2 3 4 5 

p~a~am (GeV /c) 

Fig. 1. Total Ap cross section over the full momentum range of existing measurements. This figure is introduced for pedagogical reasons only, ~ince six of the 

seven experiments are belovv inelastic threshold. 
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Ap elastic cross section. 

pbeam (GeV/c) Ec.m. 0 elastic (mb) References 

----------------------------------------------------------------------------~-----
.135 ± .015 2.057 209.000±58.000 SECHI-ZORN 68 
.14.5 .025 2.058 180.000 22.000 ALEXANDER 68 
.165 .015 2.059 177.000 38.000 SECHI-ZORN 68 
.185 .015 2.061 130.000 17.000 ALEXANDER 68 
.195 .015 2.061 153.000 27.000 SECHI-ZORN 68 
.210 .010 2.063 118.000 16.000 ALEXANDER 68 
.225 .015 2o064 111.000 18.000 SECHI-ZORN 68 
.230 .010 Zo064 101.000 12.000 ALEXANDER 68 
.zso .010 2.066 83.000 9.000 ALEXANDER 68 
.?'i5 .Ol'i ;>.0<'>7 87.000 13.000 SECHI-ZOitN 68 
.275 .125 2.069 34.000 10.000 PIEKENBROC 64 
.290 .030 2.071 57.000 9.000 ALEXANDER 68 
oJOO oOJO · 2o072 . .C.6o000 11.000 SECHI-ZORN 68 
.375 oZ25 2.082 ' zz.ooo 1 o. 000 GROVES '63 
.400 .zoo 2. 085 17.600 +7.000 KADYK 69 * 

-4.000 
.519 .119 2.106 24.700 9.300 ALEXANDER 61 
o550 .150 2.112 ( 14.000 5.467) CLINE 67 * 
.700 .too 2.144 30.500 +9.000 KAOYK 69 • 

-6.500 
• 7.50 .250 Z.156 40.000 zo.ooo CRAWFORD 59 
.·819 • 181 Z.173 20.400 1. 700 ALEXANDER 61 
.850 .150 2.181(15.500 5.820) CLINE 67 * 
.850 .350 2.181 . 25.000 4o000 BEILLIERE 64 
.CJ50 .550 2.208 42.000 16.000 ARBUZOV 62 

1.000 .zoo 2.222 17.400 +6.800 KADYK 69 * 
-3.200 

1~ 050 .450 2. Z36 19.000 5.000 GROVES 63 
1.150 .150 2.265 ( 17.000 6~48~/ niN~ ~7 * 1.400 .zoo 2.342 33.500 +Z.OOO KADYK 69 * 

-6.500 
1.625 .6Z5 Zo413 12.000 4.000 BASSANO 67 
1. ROO .zoo 2.469 15.000 +4.500 KADYK 69 * 

-5.~QQ 
2.000 • .500 2.5.34 .30.000 15.000 ARBU Z.OIJ 62 
2.700 1. zoo . 2.758 15.000 4.000 VISHNEVSKI 66 
2.880 .620 2.814 9.000 3.000 BASSANO 67 
4.250 .750 3.2ZO 9.000 4.000 BASSANO 67 

* DATA WAS READ FROM A GRAPH 

REFERENCES 
1 CRAWFORD 59 ••••• PRL 2 174 HBC 
2 ALEXANDER 6l ••••• PRL 7 348 HBC 
3 AR!\UZOV 62 ••••• JETP 15 676 HL8C 
4 GROVES 63 ••••• PR 129 1372 HLBC 
5 REILLIERE 64 ••••• PL 12 350 HLBC 
6 PIEKENBROC 64 ••••• PRL 12 6?,5 HU~C 
7 VI SHNEVSKI 66 ••••• SJNP 3 511 HLBC 
8 BASSANO 67 ••••• PR 160 1239 H8C 
9 CLINE 67 ••••• PL 258 446 HBC 

10 ALEXANDER 68 ••••• PR 173 1452 HBC 
11 SECHI-ZORN 68oooooPR 175 1735 HBC 
12 KADYK .69. • • • • UCR'L 18805 REV. HBC 

Data in parentheses have not been included in the figure. 
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Fig. 2a. Ap elastic cross section (repeated with log scale as Fig. 2b). 
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Fig. 2b. Ap elastic cross section same as Fig. 2a, but on log scale. 
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Ap elastic· d.N I dcos(ec.rn.) 

O!STR!RUT!ON IN COSITHETAI OF THE SCATT REAM WITH RESPECT TO THE BEAM DIRECTION IN THE C.M. SYSTEM 

REAM MOMENTUMICENTRAL VALUEI= .145 GEV/C 

REAM MOMENTUM RANGES FROM .1ZO TO .170 GEV/C 

****THIS DATA WAS READ FROM A GRAPH**** 

COS I THETA I 

MINIMUM MAX i'1UM SIGMA +- DSIGMA 
I NUMBER OF EVENTS I 

-l.UUO -.800 1B.OOO 4oZ43 
-.BOO -.600 19.000 4.359 
-.600 -.'tOO 23.000 4. 7'16 
-.400 -.zoo zs.ooo 5.000 
-.zoo o. l3o ODD 3.606 
o. .200 113.000 4.243 

• 200 .400 4.000 z.ooo 

2Q SQUARE= .OO'l 

ALEXANDER PR . 173 145211'l6BI HBC 

BEAM MOMtNTUMICFNTR61 VAtt.llil- .::!10 GCVIC 

BEAM MOMENTUM RANGES FROM .ZOO TO .zzo GEV/C 

****THIS DATA WAS REAn FROM A GRAPH**** 

CO~ITii!TA) 

MINIMUM MAXIMUM Slf.MA +- DSIGMA 
I NUMBER OF EVENTS I 

-1.000 -.BOO 10.000 3. 162 
-.BOO -.600• 14.000 3.74Z 
-.600 -.400 5.000 2. 236 
-.400 -.200 22.000 4.h'lQ 
-.zoo D. 16.000 4.0DO 
o. .zoo 10.000 3o16Z 

• 200 .400 6.000 2.44'1 
.400 .600 4.000 z.ooo 
.600 • BOO 1o000 1.000 

20 SOUI\RE= o010 

ALEXANnER. PR 173 145ZI1~6BI HBC 

BEAM MOMENTUMICENTRAL VALUEI= .1B5 GEV/C 

REAM MOMENTUM RANGES FROM .170 TO .ZOO GEV/C 

****THIS DATA WAS READ FROM A GRAPH**** 

COSITHETAI 

MINIMUM MAXIMUM SIGMA +- DSIGMA 
!NUMBER OF EVENTS! 

-1.000 -.8oo 8.000 2.828 
-. 800 -.600 1Z.OOO 3.464 
-.bOO -.400 6.000 2.449 
-.400 -.zoo 17.000 4.123 
-.zoo o. 14.000 3.74Z 
o. .zoo 15.000 ~.!173 

• 200 • 400 zo.ooo 4.47Z 
.400 .600 4.000 2.000 

2Q SQUo\RE= .014 

ALEXANnER PR 173 145211'l6BI HRC: 

~~AM MOMENlUMICENTRAl VALU~I· .214 GEV/C 

BEAM MOMENTUM RANGES FROM .1BO TO .24B GEV/C 

****THIS DATA WAS READ FROM A GRAPH****·· 

COS !THETA I 

MINIMUM MAXIMUM SIGMA +- DSIGMA 
!NUMBER OF EVENTS I 

-1.000 -.750 zo.ooo 4.000 
-.750 -.500 zs.ooo 5. 000 
-.sao -.zso n.ooo 6o000 
-.250 o. 23.400 s.ooo 
o. .250 22.000 4.000 

• 250 .500 25.500 4.6oo· 

2Q SQUARE= .019 

SECH I-ZORN PR 175 17351196B I HBC 
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• 2 c . .2 .4 • 6 .. 1.0 

cos(Bc.m.) 

Fig. 3. dN/d cos8 c.m. for Ap elastic scattering. P~~m is the central 

value of the A momentum spectrum. (See facing tables for range 

limits.) The lack of points in the forward direction is due to the 

lower limit on the range of recoi"l protons detected in these ex-

periments. The '(ertical arrows on the cos 8 c.m. scale represent 

the lower limits of the A scattering angles corresponding to a 

proton length of 1.5 mm. 
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Ap elastic d.N / dcos(Bc.m.) 

DISTRIBUTION IN COSITHETAJ OF THE SCATT BEAM WITH RESPECT TO THE BEAM DIRECTION IN THE C.M. SYSTEM 

REAM MOMENTUMICENTRAL VALUE!= o230 GEV/C n~AM MOMENTUMICENTRAL VALUE!= .250 GEV/C 

REAM MOMENTUM RANGES FROM .220 TO .240 GEV/C BEAM MOMENTUM RANGES FROM .240 TO .260 GEV/C 

****THIS D~TA WAS READ FROM A GRAPH**** ****THIS DATA WAS READ FROM A GRAPH**** 

COS I THETA I COSITHETAJ 

MINIMU"! MAXIMUM SIGMA +- DSIGMA MINIMUM MAXIMUM SIGMA +- DSIGMA 
(NUMBER OF EVENTS I I NUMBER OF EVENTS I 

-1.000 -.1!00 2.000 1~414 -1.000 -.800 11.000 3. 317 
-. 800 -.600 6.000 2.449 -.8oo -.600 11.000 3.317 
-.600 -.400 13.000 3.606 -.600 -,400 14.000 3~742 

-.400 -.7.00 14.000 3.742 -.400 -.200 11.000 3.317 
-.200 o. 6.000 2o449 -.200 o. 14.000 3. 742 
o. .zoo e.ooo 2.828 o. .200 14.000 3.742 

.7.00 • 400 14.000 3.742 .zoo .400 a.ooo 2.828 
• 400 • 600 19.000 4.359 .400 .600 20.000 4.472 
.600 .aoo 6.000 2. 449 .600 .BOO 12.000 3.464 

20 SQUARE= • 022 lQ SQUARE= .026 
t. 

ALEXANDER PR 173 1452( 19681 HRC ALEXANDER PR 173 1452( 1?681 H!IC 

~fAM MOMENTUMICENTRAL V~LUEJ= .275 GEV/C BEAM MOMENTUMICENTRAL VALUE!= .289 CEV/C 

REAM .MOMENTUM RANGES FROM .150 TO .400 GEV/C REAM MOMENTUM RANGES FROM .248 TO 0 330 GEV/C 

****THIS DATA WAS READ FROM A GRAPH**** ****THIS DATA WAS READ FROM A GRAPH~••• 

COS I THETA I COSITHETAJ 

MINIMUM MAXIMUM SIGMA +- DSIGM~ MINIMUM MAXIMUM SIGMA +- DSIGMA 
( P1UP10Cn or EVENT&I INW1flER OF EVE"lTSI 

;..i}()() -.~oo ;:?.ooo 1. It llt a 1. nnn -.7'i0 7.600 3.300 
-. 200 .400 7,600 2. 757 -.750 -.500 9.300 3~300 

.400 1.ooo 9.000 3.000 -.500 -.250 7.500 3.100 
-. 250 o. 11.100 3.500 

20 SOUARE= .031 o. .250 12.000 4.uoo 
• 250 .500 13.000 4.000 

PIEKENBROC PRL 12 625119641 HLI!C .500 .750 25.000 6.600 

20 SQUARE= .034 

SECHT-ZORN PR 175 1735( 1?6Bl HBC 
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Ap elastic d.N / dcos(ec.m.) 

DISTRIBUTION IN COSITHETAI OF THE SCATT BEAM ~ITH RESPECT TO THE BEAM DIRECTION IN THE C.M. SYSTEM 

aEAM MOMENTUMICENTRAL VALUE)= oZ90 GEV/C REAM MOMENTUM= .500 GEV/C 

BEAM MOMENTUM RANGES FROM' ~Z60 TO .3ZO GEV/C ****THIS DATA WAS READ FROM A GRAPH**** 

****THIS DATA WAS PEAO FROM A GRAPH**** COSITHETAI 

COSITHETAI MINIMUM MAXIMUM SIGMA +- DSIGMA 
!NUMBER OF EVENTS! 

-1.000 -.ROO 5.800 Z.40B 
-.BOO -.600 4.000 z.ooo 
-.600 -.400 Z.500 1o 5B1 
-.400 -.zoo 4.500 z.1Z1 
-.zoo o. 3.500 1. B71 
o. • zoo o • 

.zoo .400 1o000 1.000 
• 400 .600 z.ooo 1o414 
.600 • soo o • 
• BOO 1.000 1.000 1.000 

MINIMU .. MAXI .. IJM SIGMA +- DSIGMA 
I NUMBER OF EVENTS I 

-1.000 -.BOO 3.000 1o732 
-.BOO -.600 B.ooo z.BZB 
-.600 -.400 1.000 1.000 
-.400 -.zoo s.ooo ZoBZB 
-.zoo o. 1.000 1o000 
o. • zoo 3.000 1.73Z 

.zoo .400 B.ooo Zo82B 

.400 .600 13.000 3.606 

ZQ SQUARE= .100 .600 .800 7.000 z. 646 

ZQ SQUARE= .035 
ARBUZOV JETP 15 676119621 HLBC 

o\LEXANOER PR 173· 1452(196B) HBC 

BEAM MOMENTUMICENTRAL VALUEI= o750 GEV/C BEAM MOMENTUMICENTRAL VALUEr= 3o750 GEV/~ 

BEAM MOMENTUM RANGES FROM .300 TO 1.ZOO GEV/C BEAM MOMENTUM RANGES ·FROM Zo500 TO 5.000 GEV/C 

****TH)S DATA WAS READ FROM A GRAPH**** ****THIS DATA WAS REAO FROM A GRAPH**** 

COSITHETAI COSITHETAI 

MINIMUM MAXIMUM SIGMA +- DSIGMA MINIMUM MAXIMUM SIGMA +-'OSIGMA 
INIJiolBER OF EVENTS I INUMRER OF EVENTS! 

-1.000 -. 800 9.500 3oOBZ -.8oo -1.000 o. 
-.BOO -.600 '1o 000 1.000 -.600 -.BOO o. 
-.600 -.400 14.000 3o742 -.400 -.600 o. 
-.400 -.zoo 13.500 3.674 -.zoo. -.400 o. 
-.zoo o. 7.000 z. 646 o. -.zoo o. 
o. .zoo 6o000 Zo449 .zoo u • o. 

• zoo • 400 z.ooo 1o 414 • 400 • zoo o • 
.400 .600 13.500 3.674 • 600 .400 1.ooo 1.000 
.600 • BOO 4.000 z.ooo .800 •. 600 z.ooo 1.414 
• 800 1.000 7.500 z. 739 1.000 .800 11.000 3.317 

2Q SQUARE= .zl3 2Q SQUIIRE= 2o615 

KADYK UCRL 11380<; REV. 11969 I HBC !lASSANO PR 160 1239119671 HBC 

BEAM MOMENTUM= Zo700 GEV/C 

****THIS DATA WAS READ FROM A GRAPH**** 

COS !THETA I 

"'INIMIJM MAXIMUM SIGMA +- DSIGMA 
(NUMBER OF EVENTS! 

-1.000 -.500 3.500 1o 871 
-. 500 o. 3oZOO 1.789 
o. .500 3.500 lo 871 

• 500 1.ooo 9.000 3.000 

2Q SQUARE= 1.687 

VISHNEVSKI SJNP 3 51111966) HLBC 
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Ap elastic dN/dcos(Bc.m.) 

P~'.".m= .500 GeV/c 
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Ap elastic (F-B);{F +B) and (P-E)/(P +E) ratios 

pbeam (GeV/c) Ec.m. (F- B)/(F +B) References 

----------------------------------------------------------------------------------.210 ± .010 2.063 -.290 ± .133 ALEXANDER 68 
• 214 .034 2. 063 .-53 .111 SECHI-ZORN 68 
.230 .010 2.064 .275 .118 ALEXANDER 68 
.250 .010 2.066 .074 .107 ALEXANDER 68 
.289 .041 2.071 • 286 .102 SECHI-ZORN 68 
.2CJO .030 2.071 .315 .145 ALEXANDER 68 
.300 .100 2.072 -.205 .319 CLINE 67 • 
.550 .150 2.112 • 087 .171 CLINE 67 • 
.700 .300 2.144 o. .250 ALEXANDER 61 
.750 .450 2.156 -.150 .110 KADYK 69 "# 
.850 .150 2.181 .070 .151 CLINE 67 • 

1.000 .500 2.222 -.670 .150 ARBUZOV 62 "# 
1. 150 • 150 2o265 .·142 .181 CLINE 67 • 
2o7oo 1.200 2.758 • 300 .220 VISHNEVSKI 66 "# 
3.750 1.250 3.077 1.000 .140 SASSANO 67 "# 

• DATA WAS READ FROM A GRAPH 
"#CALCULATED BY US FROM DATA IN THIS ARTICLE 

REFERENCES 
1 .ALEXANDER 61 ••••• PRL 7 3.48 HBC 
2 ARBUZOV 62 ••••• JETP 15 676 HLBC 
3 VISHNEVSKI 66 ••••• SJNP 3 511 HLBC 
4 SASSANO 67 ••••• PR 160 1239 HBC 
5 CLINE 67 • • •• • PL 258 446 HBC 
6 ALEXANDER 68 ••••• PR 173 1452 HBC 
7 SECHI-ZORN 68.". • • • PR 175 1735 HBC 
8 KADYK 69 ••••• UCRL 18805 REV. HBC 

Pbeam (GeV/c) Ec.m. (P- E)/(P +E) References 

el1U :t .UlU l.U6J o. :t .145 ALEXANDE~ 6& 
~230 .010 2.064 -.149 .132 ALEXANDER 68 
.250 .010 2.066 .065 .109 ALEXANDER 68 
.290 .030 2.071 .005 .158 ALEXANDER 68 
.300 .100 2.072 -.190 .298 CLINE 67 • 
.550 .150 2.112 .138 • 171 CLINE 67 • 
.100 •. 300 2.144 • 286 .255 ALEXANDER 61 
.850 .150 2.181 .259 .148 CLINE 67 • 

1.150 .150 2.265 -.198 • 179 CLINE 67 * 2.700 1.200 2.758 .300 .220 VISHNEVSKI 66 "# 

* DATA WAS READ FROM A GRAPH 
"#CALCULATED BY US FROM DATA IN THIS ARTICLE 

REFERENCES 
1 ALEXANDER 61 ••••• PRL 7 348 HBC 
2 VISHNEVSKI 66 ••••• SJNP 3 511 HLBC 
3 CLINE 67 ••••• PL 258 446 HBC 
4 ALEXANDER 68 ••••• PR 173 1452 HBC 
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Polarization 1 in Ap ·elastic scattering 

DISTRIBUTION IN ~OS(THETAI OF T~E SCAT! BEAM ~ITH RESPECT TO THE BEAM OIRECTION IN THE ~·M• SYSTEM 

BEAM MOMENTUM(CENTRAL VALUE!= .210 GEV/C 

BEAM MOMENTUM RANGES F~OM .200 TO .220 GEV/C 

COSITHf-TAI 

MINIMUM· 

-1.000 
a. 

20 SQUARE= 

ALEXANI)~k 

MAXIMUM 

a. 
1.000 

.0[8 

PR 

POLARIZ+-f)POL 

o. ± 
-.500 

173 1452( 196111 

• 310 
.4BO 

1\EAM MOMENTUM(CENTRAL VALUE)= .250 GEV/C 

HIIC 

BEAM I'OMENTIII< RANGES FROM .240 TO o260 GEV/C 

COS( THETA I 

MINII'tJM 

-1.000" 
o. 

20 <;C)tJARE= 

ALEXANOER 

MAX lt.l!lt-1 

a. 
1.000 

.026 

PR 

POLAR! Z+-f)POL 

• 480 ::1::. • 300 
-.510 .290 

173 1452( 196131 HRC 

BEAM MOMENTUM(CENTRAL VALUE!= .230 GEV/C 

REAM MOMENTUM RANGES FROM .220 TO o240 GEV/t 

COS(THETAI 

MINIMUM 

-1.000 
a. 

20 SQUARE= 

ALEXANDER 

MAXIMUM 

a • 
1.000 

.022 

PR 

POLAR I Z +- DPOL 

-.370! .380 
-.110 • 320 

lH 14~2!19681 

REAM MOMENTUM(CENTRAL VALUE!= .290 GEV/C 

8FAM MOMENTUM RANGES FROM .260 TO .320 GEV/ 

COS(THETAI 

MINIMUM 

-1.000 
a. 

20 SQUME= 

ALEX ANDER 

MAXI MUM 

a. 
1.000 

.035 

PR 

POLo\RI Z•-DPOL 

.no.± -.520 
o. • 380 

173 1452( 19681 

BtAM ~OMENTUM(CfNTRAL VALUE!= .850 GEV/C 

BEAM MOMENTUM RANGES. FROM o400 TO "1o300 GEV/C 

COS!THETAI 

MIN!t.IUM .MAX I MUM POLAR! Z+-DPOL 

-1.ooq 1.000 ollO ± .300 

20 SQUARE= .267 

CLINE PL 258 446(19671 HRC 

Table I. A polarization in Ap elastic scattering. The values reported by Alexander et al. (Ref. 5) are aP (pol<~~ization times 
the A decay assymetry parameter). It is not clear whether Cline et al. (Ref. 15) report aP or P. 
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Ap inelastic cross sections 

pbeam (GeV/c) Ec.m. References 

.819 ± .1131 2. 17 3 a.5oo± 4.9oo ALEXANDER 61 

.850 .350 2.181 2.500 +2.500 BEILLIERE 64 
-1.400 

REFERENCES 
1 ALEXANDER 61 ••••• PRL 7 348 HBC 
2 BEILLIERE 64 ••••• PL 12 350 HLBC 

pbeam (GeV /c) Ec.m. a~+n (mb) References 

-----------------------~---------------------------------------------------------- ~ .770 ± .070 2.161 30.000!20.000 CRAWFORD 

REFERENCES 
1 CR~WFORD 59 ••••• PRL 2 114 HBC 

References 

3.2oo:t 1.aoo 2.913 1.800 :! .700 BASS.ANO 67 

REFERENCES 
1 BASSANO 67 ••••• PR 160 1239 HBC 

Table II. Ap inelastic cross sections. 
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elastic cross section 

pbeam (GeV/c) Ec.m. a elastic (mb) References 

-----------------------------------------------------------------------
.153 ± .005 2.132 203.000 + 117.000 DOSCH 66 
.161 2.133 83.000 34.000 RUBIN 67 
.163 .005 2.133 143.000 5A.OOO DOSCH 66 
.173 .oos 2.133 89.000 2A.OOO DOSCH 66 

1.000 .000 2.283 38.000 +A.OOO STANNARD 61 
-4.000 

REFERENCES 
1 STANNARO 6l ••••• PR 121 1513 HLAC 
2 DOSCH 66 ••••• PL 21 236 HAC 
3 RUBIN 67 ••••• PR 159 1149 HBC 

pbeam (GeV/c) Ec.m. aelastic (mb) References 

----------------------------------------------------------------------.140 + .oos l.L~'l lU7.ouo ± B~.ooo DOSCH 66 
.150 .005 2.140 198.000 48.000 DOSCH 66 
.150 2.140 166.000 33.000 RUBIN 67 
.160 .005 2.140 189.000 32.000 DOSCH 66 

1.000 .900 2.2A9 10.000 +6.000 STAI\JNARD 61 
-4.000 

REFERENCES 
1 STANNARD 61 ••••• PR 121 1513 HLBC 
2 DOSCH 66 ••••• PL 21 236 HAC 
3 RUBIN 67 ••••• PR 159 1149 HBC 
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+ r- p elastic cross section . 

350 r---------------------~----------------------~--------~--~~-------1 SHlNI-HlRD 61 
2 DOSCH 66 
3 RUBIN 67 

2BO 

210 

140 
b 

70 

0 
.01 .10 1.00 10.0 

plab 
beam (GeV /c) 

350 
1 STRNNRRD 61 
2 DOSCH 66 
3 RUBIN 67 

2BO r-p 

21.0 

140 
b 

70 

0 ~--------------------~~--------------------~~--------------~--~ .01 .10 1.00 10 .o 

p~a~am (GeV /c) 

Fig. 5. ~±p elastic cross sections over the full momentum range of existing measurements. 
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+ r--p elastic du/dw 

DISTRIBUTION IN COSITHETAI OF THE SCATT BEAM WITH RESPECT TO THE BEAM DIRECTION IN THE C.M. SYSTEM 

BEAM MOMENTUMICENTRAL VALUEI= .163 GEV/C 

BEAM MOMENTUM RANGES FROM .148 TO .178 GEV/C 

****THIS OATA WAS READ FROM A GRAPH**** 

COS !THETA I 

MINIMUM MAXIMUM SIGMA -+- DSIGMA 
I~ILLIOAnN&/&TEnADIANI 

-.zoo - • .r.oo .r.o. o.oo ± zo.ooo 
o. -.zoo 30.000 zo.ooo 
.zoo o • 40.000 zo.ooo 
.400 • zoo 90.000 30.000 
.600 .400 1ZO.OOO 50.000 
.aoo .600 170.000 110.000 

zo SQUARE= .010 

DOSCH PL Z1 "Z36119661 HBC 

~EAM · MOMENHIM !CENTRAL VAlli!; I=· • 15.0. GEV /C 

BEAM MOMENTUM RANGES FROM .135 TO .165 GEV/C 

****THIS DATA WAS READ FROM A GRAPH**** 

COSITHETJII 

MINIMUM MAXIMUM SIGMA +- DSIGMA 
IMILLIRARNS/STERADIANI 

-.zoo -.400 90.000 ± zo.ooo 
o. -.zoo 105.000 zo.ooo 
• zoo o • ao.ooo zo.ooo 
.400 .zoo 120.000 20.000 
.600 .400 115.000 25.000 
.aoo .600 ZOOoOOO 110.000 

2Q SQUARE= .009 

DOSCH PL 21 236119661 HBC 
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0 
-1.0 
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+ I:- p elastic du/dw 

DOSCH 66 

I:+p 

++ +++ . 
-.4 -.2 0. .2 .4 .6 .a 1.0 

cos(Oc.mJ 

DOSCH 66 

I:-p 

'-.. 

+++ I 
I I I 

. 

-.4 -.2 o. .2 .4 .6 .a 1.0 

cos(Oc.mJ 

f-ig. 0. Dirrerentlal cross sections for :r;±p elastic scattering. The data are not corrected for Coulomb effects. 
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cross sections for 

Pbeam (GeV/c) · Ec.m. a An (mb) References 

----------------------------------------------------------------------------------
.109 2. 1.38 170.000±50.000 
.119 2.138 170.000 45.000 
.129 2.139 140.000 30.000 
.139 2_. 139 160.000 30.000 
.149 2.140 140.000 20.000 
.159 2_.140 115.000 15.000 
.17.5 ± .025 2.141 117.000 31.000 
.250 .050 2.14 7 138.000 37.000 
.350 .oso 2.158 25.000 15.000 
.450 .050 2. 171 67.000 24.000 
.550 .050 2.188 27.000 9.000 

* DATA WAS READ FROM A GRAPH 

REFERENCES 
1 · ENGELMANN 66 ••• ;.PL 
2 YAMAMOTO 69 ••••• AEC 

.111 2.138 395.000±95.000 

.121 2.138 160.000 40.000 

.131 2.139 160.000 30.000 
• 141 2.139 125.000 25.000 
.151 2.140 uo. ooo zo·•ooo 
.161 2.140 l-15.000 15.000 
• 175 ± .025 2. 141 141.000 34.000 
.250 .050 2.147 134.000 36.000 
• .350 .050 2.1.58 54.000 20.000 
.450 .oso 2.171 42.000 20.000 
.550 .050 2.188 27.000 12.000 

* DATA WAS READ FROM A GRAPH 

REFERENCES 
1 ENGELMANN 66 ••••• PL 
2 :YAM~MOTQ 69 ••••• AE<;:. 

ENGELMANN 66 * ENGELMANN 66 * ENGELMANN 66 * ENGELMANN 66 * ENGELMANN 66 * ENGELMANN 66 * YAMAMOTO 69 
YAMAMOTO 69 
YAMAMOTO 69 
YAMAMOTO 69 
YAMAMOTO 69 

21 587 
NY03651-ll 

Ref c:1 t.nces 

ENGELMANN 
ENGELMANN 
ENGELMANN 
ENGELMANN 
ENGELM4NN 
ENGELMANN 
YAMAMOTO 
YAMAMOTO 
YAMAMOTO 
YAMAMOTO 
YAMAMOTO 

21 587 
NY036.~1-ll 

66 * 
66 * 66 * 66 * 66 * 66 * 69 
69 
69 
69 
69 

HBC 
HBC 

HBC 
HBC 
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cross sections for r-p-+ An 
-+ ron 

Ec.M. (GeV) 
225 2~14 2.16 2.18 2.20 2.22 

1 EHGELMAHH 66 
2 YANIINOTO 69 

180 

r-p-+An 

135 l ,......... 
f---< .D s -......-

90 

+ 
b 

45 

+ I 
0 
0. .08 .16 .24 .32 .40 .48 .56 .64 .72 .80 

p~aebam (GeV /c) 

Ec.M. (GeV) 
500 2.14 2.16 2.18 2.20 2.22 

1 EHGELNRHH 66 
<> 2 YRNRMOTO 69 

400 

r-p-+ ron 

300 

,......... 
.D s -......-

200 

I lint+ 
b 

100 

I I I 
0 
0. .08 .16 .24 .32 .40 .48 .56 .64 .72 ,eo 

plab 
beam (GeV/c) 

0 
Fig. 7. Cross sections for ~-p-+ ~ nand ~-p-+ An. 
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du/dc.v for 

DISTRIBUTION IN CO~IJHETAI OF THE LAMBDA WITH RESPECT TO THE BEAM DIRECtiON IN THE C.M. SYSTEM 

BEAM MOMENTUMICENTRAL VALUEI= .135 GEV/C 

BEAM MOMENTUM RANGES FROM .100 TO .110 GEV/C 

****THIS DATA WAS READ FROM A GRAPH**** 

COSITHETAI 

MINIMUM MAXIMUM s·IGMA +- DS-IGMA 
IMILLIBARNS/STERADIANI 

-1.000 -.BOO 75.000 t 15.000 
-.ooo -.(,00 oo.ooo 1~.ooo 
-.600 -.400 65.000 15.000 
-.400 -.zoo 60.000 1Z.OOO 
-.zoo o. 90.000 17.000 
o. .zoo 70.000 14~000 

.zoo .400 60.000 lZ.OOO 

.400 .600 96.000 17.000 

.600 .8oo 85.000 15.000 

.8oo 1.000 85.000 15.000 

ZO SQUARE= .007 

ENGELMANN PL 21 587(19661 HBC 

BEAM MOMENTUMICENTRAL VALUEI= o160 GEV/C. 

BEAM MOMENTUM RANGES FROM .150 TO o170 GEV/C 

.****THIS DATA WAS READ FROM A GRAPH**** 

COSITHETAJ 

rnNrrmr~ MA)( II~UI·I 5IGMA ·- 05IOMA 
IMILLIBARNS/STERADIANI 

-1.000 -.8oo 45.000 ± 13.000 
-.8oo -.600 55.000 16.000 
-.600 -.400 38.000 13.000 
-.400 -.zoo 60.000 18.000 
-.zoo o. 79.000 zo.ooo 
o. .zoo 60.000 17.000 

.200 .400 40.000 15.000 
o400 o600 ao.ooo zo.ooo 
.600 .aoo 105.000 Z5o000 
.aoo 1.000 95.000 zo.ooo 

2Q SQUARE= .010 

ENGELMANN PL Z1 587(1966) HBC 
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du/dw 

EN&ELMilllN 66 

+ + 
-.6 -.4 -.2 0. .2 .4 .6 .8 1.0 

cos(9c.mJ 

+ + 
EN&ELMilNN 66 

.6 .4 -.2 0. .2 .4 .6 .8 1.0 

Fig. 8. Differential cross sections for the reaction ~-p ~An. 
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Sect i o n Ill. 

DATA LISTINGS 



. . I 

THIS PAGE 

WAS INTENTIONALLY 

LEFT BLANK 

··. 



In this section we present a listing of all 

the YN articles on our DATA TAPE. These 

are the actual data used in forming the graphs 

and tables in Section II. The information is 

presented article-by-article, just as we store 

it. 

We debated for some time whether or not 

we should give these listings because they are 

rather lengthy. As an experiment, we de­

cided to put them in the first few editions. If 

you find them useful, let us know. 

Actually, these listings do contain a large 

amount of information not included in the 

tables and graphs already presented in Sec­

tion II. 

• In particular there are a number of 

articles giving mass spectra etc., for which 

we have punched no data but have punched the 

bibliographic information and keywords. A 

person intez:ested in hyperon interactions may 

find many of these papers quite useful. (These 

papers are not referred to in any way in Sec­

tion II. ) 

• In addition we have also punched the 

title and abstract for every article, to assist. 

you in your selection of articles for further 

reading. 
J 

• Also in this section you will find ~-

~ on many pieces of data-it is in general 

not yet practical to present these comments 

in Section II. 

• Many articles give data that we feel 

we cannot meaninfgully compile at present 

(only partially corrected, integrated only 

over a certain interval, etc.). These data 

have in many cases been punched and will be 

found in this section. 

• You will also find in this section, data 

reported as upper and lower limits, approxi­

mate values, etc. 

• We also indicate here how background­

resonance separations were made and the 

values of the parameters used (or fitted). 

• Occasionally we do not use the data 
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as originally given in the article. This section 

tells exactly where our data came from (pri­

vate communications, unpublished companion 

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 distribu­

tions. 

• To give you an idea of the scope of a 

particular article, KEYWORDS are included 

for each article. These words can also be 

used to form cl,assified indices (see Section 

IV). 

• Some papers give fitted values for 

various parameters in which we are interested. 

Recently we have started encoding this informa­

tion. In the future we plan to include more of 

these fitted quantities. 

To repeat, the above items are some of 

the things you will find in this section that 

are not presented in Section II. 

We have also found that theses are fre­

quently 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 ap­

peal that a copy of all particle physics 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 indicated [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, please let us know as soon as pos­

sible. 

As for the organization of the information 

in this section, we should first mention that 

the order of the articles is 11 random, 11 and 

has no physical meaning. The order.is, how­

ever, the same as given in the Reference list, 
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and as given in the Indices in Section IV. 

Above the double line in each article you 

will find the title, authors and institutions, 

abstract (if the article had one), citations, 

KEY WORDS, comments, beam information, 

etc. 

Below the double line in each article ap­

pear the data. We 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. 

Occasionally authors give the same data 

in two different forms. We punch both, if we 

feel· that'both forms a·re useful. and display 

them side-by-side in the listings that follow. 

We ha.ve tried to be particularly careful 

about including systematic errors, whenever 

given by the authors. We have also tried to 

indicate exactly how resonance and background 

separations have bee!). made. 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 published graphs. H we are unable to get 

tables £rom an author, or 11 the article is 

more than a couple of years old, we read the 

data off tl}e published graph, and then include 

the warning that 11 This data was read from a 

graph. 11 (In some cases the tables we re­

ceived have been more up to date than the pub­

lished graphs.) 

Because of the limitations imposed by not 

having a printer with Greek letters, we have 

had to spell out many symbols. One exception 

is, however, the abbreviation for microbarns, 

}J.b: we use 11 UB. 11 We hope that we will be 

able, in the near future, to use· a more com­

plete set of characters, so that our output will 

be easier to read. 



ELASTIC SCATTERING CROSS SECTION OF LAHBOA-0 HYPERONS ON NUCLEGNS. • (PHVS. LETTERS 12, 350 119641 I 

P.BEilLIEA.E,J.L.GOMEl,A.llORET,A.ROUSSET (ECOLE PQLYTECHNIQUE, PARIS, FRANCE) 
K.MVKElBOST,J.H.OlSEN (FYSISK JNSTITUTTr BERGEN, NORWAY) 

CITATIONS 
PHYS. REV. LETTERS Zr .174 11959), PHYS. REV. LETTERS 7r 348 (196llt JETP 15 676 (1962h PHYS. REV. 129, 1372 119631, 
PEY. HOD. PHYS. 30, 368 11958), CERN 64-l 119641, AND PHYS. LETTERS 11 1 114 1196~). 

ARTICLE READ AY ODETTE SENARY IN l/69, AND VERIFIED BY LRP. 

BEAM IS K- ON HEAVY LIQUID AT 1.47 GEV/C. 

THIS EX~'I:I(lMENT US!S A HEAVY liQUID BUBBLE CHAMBER. A TOTAL OF 2nonn Ptr:Tut:tES AFIE REPORTI:D ON. 

KEY WORDS • LAMBDA CROSS SECTION 

COMPOUND KEY WORDS LAMBDA CROSS SECTION 

(PAGE 351 J 

DATA IS AVERAGED OVER LABORATORY BEAM MOMENTUM FROM .5 TO 1.2 GEV/C. 

REACT ION 
LAMBDA PROTON • 

1"1lli-9ARNS NO. EVENTS 

2 

Fl.AHIC 
S I GMAO PROTON 

LAMODA INTEilACTIONS IN HYDROGEN, 

25.0 +- 4.0 
.l.5 .. 2-' ... 

fPHYS. REV. LETTERS Zt 174 (1q591l 

... 

F.S.CRAWFORO,JR.,M.CRESTJ,M.L.GOOO,F.T.SOLMJTZ,M.L.STEVENSON,H.K.TICHO (U.C. LAWRENCE RAO. LAB., BERKELEY, CALIF., USA, 
AND UNJV. OF CALIFORNIA, BERttELEYt CALIF., USAI . 

C ITATTnNS 
UCP:l 3924 (19571, AND BULL. AM. PHYS. SOC. 3 1 363 C195BI. 

ARTICLE READ BY ODETTE BENARY IN 6/69, AND VERIFIED BY LRP. 

BEAM IS PI- ON PROTON AT AN UNSPECIFIED MOMENTUM. 

THIS EXPERIMENT USES A HYDROGEN BUBBLE CHAMBER. 

KEY WORDS • LAMBDA PROTON CROSS SECTION 

LAMBDA PROTON ELASTIC CROSS SECTION. f PAGE 115 l 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
Ml N MAX 

.5 1.D 

tR~$$ S~P!CN FOR 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN MAX 
• 70 .84 

MILll-bARNS NO. EYCtH5 

40. ·- ZD. 

LAMBDA PROTON • SIGMA+ NEUTRON. 

MILLI-BARNS NO. EVENTS 

30. ·- zo. 

I PAGE 1761 

47 
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3 LAMBDA P ELASTIC SCATTERINC. .. (PHYS .. REV. LETTEPS 12, 625 (19b411 

l .. PIEKENBROCK,F.OPPENHEIMER (UNIV. OF COLORADO, BOULDER, COLO., USAJ 

CIT .O.T IONS 
PHYS. REV. LETTERS z, 174 tl9591 1 PHYS. REV. LETTERS 7, 348 (19611, JETP 16 676 fl9621, PHYS. REV. 129, 1372 (19631, 
NUOVO CIMENTO 25 1 l07Z 119621, AND NUOVO CIMENTO lJ, 371 (19591. 

ARTICLE READ BY OCETTE RENARY TN 1/69, AND VERIFIED BY LRP. 

BEAM IS K- ON HEAVY liQUID AT AN UNSPECIFIED "'OMENTUM. 

THIS EXPERIMENT USES Tt-:E t.R.L. 30 IN. fHU RUBBLE CHAMBER. A TOTAL OF 45000 PICTURES ARE REPORTED ON. 

KEY WORDS • LAHBOA CROSS SECTION ANGULAR DISTRIBUTION 

COMPOUND KEY WORDS. • LAMBDA CROSS SECTION 

I PAGE 6261 

DATA IS AVERAGED OVER LABORATORY BEA~ MC:HENTUM FROM .15 TO .40 GEV/C. 

REACT ION 
lAHBOA rnOTO~l • 

MILLI-BARNS NO. EVENTS 

ll 

4 

TOTAl 34. 10. 
ELASTIC 34. 10. (1 J 

I 11 AT THESE ENERGIES, THIS IS THE ONLY CHANNEL OPEN •• 

ELASTIC DIFFEAt:NftAL CROSS SECTION FOR lAMBDA PROTON. (FIGURE 21 

DATA IS AVERAGED OVER LABORATORY BEAM MOMENTUM FROM .15 TO .ItO GEV/C • 

• THIS DATA WAS READ FKOM A GRAPH • 

COS (THETA J 
MIN MAX 
-. 8 -. 2 
- .. 2 .. 4 

.... 1·0 

NO. EVENTS 

2.0 
7.6 
9.0 

THETA IS THE ANGLE THAT THE lA)I(BQA HAKES WITH THE BEAM IN THE GRANO C.M. 

INVl:SI IGAIIUN tNTD THE ~LUi it. SCATTERING OF SIGMA•- HYPERONS ON HYOfi:OGEN. 

F.R.STANNARD (U.C. LAWRENCE RAO. LAB., BERKElEY, CALIF., USAJ 

ll 

ABSTRACT AN INVESTIGATION HAS BEEN MADE INTO THE ELASTIC SCATTERING OF SIGMA HYPERONS ON HYDROGEN. THE EXPERIMENT WAS 
BASED ON A SAMPLE OF 12,000 SIGMA PARTICLES FORMED IN A PROPANF RII~RLE r::I1ANIBEP. BY THE INTERACTION5 Of 1.1'J BfV/C K• 
"'=~UNS. A TOTAL TRACK lE~CTH OF 7.10 MFTFR.$ IN THE ENERGY RANCE 100 TO 700 M(V HAS BEEN !XA .. INEO. TEN t:UMPLES WERE 

~~~~~ U~~ ~~: ;~:t;~~g~~~A~~~~E~ ;.,~!fi~::P:~T ~~~L ~: ;8 7~ t!H! 1:~:~T~~~ ~~~~~-.;, ~B~ ~~~~ S~;T~~~: r:~' !~~~~ j D~~T~ ;:u~~~~; IN 
THE C:.H. SY~TFM 6PPEAR ISOTROPIC FOR THE SJC"1At rARTICLES, AND Pf!AKEO FORWAKU I-UK IHE StGHA- PARTICLES. THE RESULTS 
ARE DISCUSSED IN RELATION TO VARIOUS THEORETICAL PREDICTIONS, AND, IN PARTICULAR, SOME EVIDENCE IS FOUND FAVORING THE 
GAMMEL-THALER METHOO OF TREATING TI-lE TRIPLET ODD-PARITY "'I.ICLEON-NUCLEON POTENTIAL, 

CIT AllONS 
PHVS. REV. 107, 1685 (19571, REVIEW OF SCIENTIFIC INSTRUMENTS 29, 874 11958,, LRL INTERDEPARTMENTAL REPORT lt32D-60 Ml 
119571, LRL INTERDEPARTMENTAL REPORT 4320-60 M6 119571, PHYS. REV. 108,383 11957), PHYS. REV. 116, lOOt 11959,, 
PHYS. REV. 104, 205 119561, UCRl 9362 119601, NUOVO CIHENTO 5r 742 119571, NUOVD CIMENTO 13, 690 tl959J, PHYS. REV. 
lOOr 939 U'955), PHYS. REV. 107. 711 f1Q5lJ, NUCVO CIMENTO ~' 0~'- 11?~~1t NUOVO CIM!NTO 1;, HtJ ll'HlO,, PHYS. REV. 106, 
1296 11957), ANNALS OF PHYSICS 2, 407 11957), PROC. NATIONAL ACADEMY OF SCI. 38 lt49 119521, CERN CONFERENr:F 1Rl TIQ58J, 
PHY$. P.EV. LETTERS 1, 70 11'l501t PHYS. REV. 109, Ill'} I l'Y~81r PHYS. REV. 114, 874 (19591, PHYS. REV. 107, 1337 119571, 
PHYS. REV .. 107, 1714 11957,, PHYS. REV. 92, 1023119531, AND JINR AECTR-3591. 

ARTICLE P.EAO BY ODETTE SENARY IN 1/69, ANO VERIFIED BY LAP. 

!RAM 15 K- ON HEA\I'i LIOUID 4T 1.15 GEV/L. 

THIS EXPERIMENT USES THE L.R.l. 30 IN. IHLJ BUBBLE CHAMBER. 

KEY WORDS • SIGMh/- CRO~~ SFr.T InN MOOELS 

COMPOUND I<.EY WORDS • S IGMA•I- CROSS SECTION 

SIG~A• PROTON ELASTJ C CROSS SECT JON. 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
f'IN MAX 

.. 1 J.Q 

PI! I Lli-BARNS 

38. + 18. 
- 14. 

SJG~A- PROTON ELASTIC CROSS SECTION. 

LABORATORY 
BEAM MOMENTUM 

CEV/C 
MIN "lAX 

.1 1.9 

foi!ILLI-BARNS 

10. • 6. 
- 4. 

IPAGE 15201 

NO. EVENTS 

10 

(PAGE 15201 

NO. EVENTS 

A TOTAL OF 100000 PICTURES ARE REPORTED ON. 



5 STUDY OF THE LAMBDA-N SYSTEM IN LOW-ENEPGY LAMBOA-P ElltSTIC SCATTERING. (PHVS. REV. 173,1452 119681) 

G.ALEXANOER 1 U.KARSHQN,A.SHAPIPA,G.YEKUTIELI (WEil"'ANN INST. OF SCI., REHOVQTH, ISRAELI 
R.ENGELMANN,H.FILTHUTH W.LUGHOFER IUNIV. HEIDELBERG, HEIOELBERG, GERMANY} 

ABSTRACT THE PRESENT PAPER IS BASED ON 378 LA'1ROA-P ELASTIC SCATTERING EVENTS IN THE INCIDENT-MOI'lENTUM REGION 12o-3ZO 
MEV/C. DIFFERENTIAL AND TOTAl CRCSS SECTIONS HoWE BEEN MEASURED IN SEVEFlAl MOMENTU"' INTERVALS AND FOUND TO AE 
Cf'INSISTENT WITH PREDOMINANTLY S-~AVE SCATTERING. NO SIGNIFICANT INDICATION FOR THE EXISTENCe- OF A LOw-ENEPGY LAMBDA-P 
RESONANCE HltS BEEN FOUND. USING THE EFFECTIVE-RANGE APPROXIMATION, THE FOUR SCATTERING PARAMETERS AIS), AfTI, RISI, 
AND RfTI, WERE EVALUATED WITH ANt WITI-IOUT FURTHER ASSUMPTIONS ON THE LAHBOA-P INTERAC.TION PROPERTIES. BEST VALUES 
OBTAINED FROM THE FOUR-PAPAMETEP FIT WERE AfSI "'-1.9, A(TI '" -1.6, IUSI "" 2.8, AND RITI "' 3 .. 3 F. A 
LIKEliHOOO-FUNCTION lo1APPJNG PROCEDURE IS USED TO DESCRIBE THE LARGE AND STRONGLY CORRELATED ERRORS OF THESE VALUES. 

' 
CLU~t:L T RELATED REPERENCES 

CONTINUATION OF PREVIOUS EXPERIMENT IN OUBNA CONFEREt.:CE 675 119641, PHYS. REV. LETTERS 13, 484 119641, AND PHYS. 
LETTERS 19, 7l5 I 1966). 

ADDITIONAL CITATIONS 
INT. CONF. ON H.E. PHYS.,NUC.STRUC.TURE,REHOVOTH 36 (19671, NUOVO CIMENTO 45A, 1038 119661, PHYS. REV. 114, 593 119591 
NUC. PHVS. 50, 177 119641, PHYS. REV. 137, B294 119651, PHYS. REV. 153, lO<H 119b71, PHYS. REV. 159, 853 119671, 
PHYS. REV. 165, 1093 119681, ANNALS Ql= PHYSICS 19, 458 (19621, NUC. PHYS. 55, 34 119641, NUOVO CIHENTO )9, 886 119651 
PHYS. LETTERS 19, 320119651, PHYS. REV. 140, 1013 (1965), PHYS. REV. 140, B1366 f196'il, PHYS. REV. LETTERS 13,282 
119641, UNIV. OF MARYLAND 469 119651, UNIV. OF p.!ARVLAND 846 (19681, PHYS. REV. LETTERS'14, 604 119651, NUC. PHYS. 31, 
251 119621, NUC. PHYS. 64, 593 (19651, PHYS. REV. 152, 975 119661, PHYS. REV. l41, 1387 119661, NUOVO CIMENTO 't1t 374 
(19661, NUOYO CPU:::NTO 33, 137 (l96td, NUOVO CIMENTO ~1'1, 1'0 fJCit."ilt AND PROGRESS QF THEORETICAL PHYSICS 15, 222 (1956). 

ARTICLE READ BY OOETTE SENARY IN 1/69, AND VERIFIED RY LRP. 

BEAM IS K- ON PROTON AT Q. GEV/C. 

THIS EXPERIMENT USES THE SACLA~ 81 CM CHI BUBBLE CHAMBER. A TOTAL OF 200000 PICTURES ARE REPORTED ON. 

KEY WORDS • l AMBO A CROSS SECT JON DIFFERENTIAL CROSS SECTION 
STRA~GE PP,RTICLES 

COI"POUND KEY WORDS • LAHeOA CROSS SECTION 

LAMBDA PROTON TOTAt CI'OSS SECTION. 

LABORATORY 
BEAM h10114ENTUM 

GEV/C 
f'!IN MAX 
.12 .17 
.17 .zo 
• zo .zz 
.. 22 .24 
• 24 .26 
.26 .32 

HILL I-BARNS 

tao. +- 22. 
no. 11 .. 
118. 16 • 
101. 12 • 
83. . C) • 

57. C). 

LAMBDA PROTON ELASTIC CROSS SECTION. 

(TABLE 21 

NU. t:vt:NTS 

(fABLE 21 

b5 
b2 
58 

•• 
85 
43 

I AT THESE E"''ERG1ES, THIS IS THE ONLY CHANNEL OPEN. 1 

LABORATORY 
8EA"' M01'4ENTU"' 

GEV/C 
HI N MAX 
.12 .17 
.17 .20 
.zo • <!'2 
.22 .24 
• Zit .26 
.26 .32 

~lLLI-BARN S 

180. +- 22. 
13o. n. 
u e. 16. 
101. 12. 
83. q • 
Sl. q. 

NO. EVENTS 

b5 ., 
00 
b5 
85 
43 

ELASTIC OIF~ERENTIAL l.RU!I~ Hl.IIUN t-UM. lAI'IHU.G tlt\tiTON. t rtOUilE tot 

POLARIZATION 

DATA IS AVERAGED OVER LABORATORY BEAM MOMENTUM FRO~ .12 TO .. 17 GEV/C .. 

• THIS DATA WAS READ FROM A GR.APH ,. 

CDSITHETA) 
HIN MAX 

-1.0 -. 8 
-.8 -.6 
-.6 -.4 
-.4 -.2 
-. z .a 

. a .z 

.z .4 

NO. EVENTS 

lB 
19 
Z3 
25 
13 , . 

4 

T!1~TA ~5 THF. At.:r.I.E THAT THE LM'1BOA ~AKE$ WITH THE BE.AM IN THE GRANO C.H. 

ElASTIC DIFFERENTIAL C.ROSS SECTION FOR LAM80A PROTON. rFIGURE 61 

DATA IS AVERAG(D OVER LABDRATOP.Y BEAN MOMENTUM FRnH .17 TO .?0 GEV/C • 

• THIS DATA WAS REAO FPOM A GRAPH • 

COS I THETA I 
"'iN HAlf 

-t.o -. 8 
-.8 - .. 6 
-.6 -.4 
-.4 -.2 
-.2 .o 
.a .2 
.2 .4 
.4 .6 

Nn. I:VFNT!\ 

• 1Z 

• 
17 
14 
15 
20 

THETA IS THE ANGLE THAT THE LAMBDA MAKES WITH THE BEA~ IN THE GRANO C.H. 

PHASE SHIFT MODELS 

49 
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ElASTIC DIFFERENTIAL CROSS SECTION FOP LAMBDA PROTON. IFICURE 61 

DATA IS AVERAGED OVER LABORATORY BE A"' ,..OMENTUM FROM .20 TO .22 GEV/C • 

• THIS DATA WAS READ FROM A GRAPH • 

COSfTHETA) 
"'IN MAX 

-1.0 -.8 
..:. 8 -.6 
-.6 -.4 
-.4 -.2 
-. 2 .o 

.o .2 

.2 .4 

.It .6 

.6 .A 

NO. EVENTS 

10 
14 

5 
22 
16 
10 

6 

THETA IS THE ANGLE THAT THE LAMBDA MAKES WITH THE BEAM IN THE GRANO C.M. 

ELASTIC DIFFERENTIAL CROSS SECTION FOR LAMBDA PROTON. I FlGURE 61 

DATA IS AVERAGED OVER LABORATORY BEAM MOMENTUM FROM .22 TO .24 GEV/C • 

• THIS DATA WAS READ FROM A GRAPH • 

COS (THETA) 
"'IN MAX 

-1.n .... e 
-.8 -.6 
-.6 -.4 
-.4 -.2 
-.2 .o 
.o .2 
• 2 .·4 
.4 .6 
.6 .a 

NO. EVENTS 

2 
6 

13 
14 

6 

• 14 
19 

0 

THETA IS THE ANGLE THAT THE LA~ROA MAKES WITH THE BEAM IN THE GRANO C.M. 

ElASTIC OJFFERENTUL CROSS SCCTJON FOR LAMBDA PROTON. IFIC.URE ttl 

DATA IS AVERAGED OVER LABORATORY BEAM MOHENTUI1 FROI1 .21t TO .26 GEV/C. 

• THIS DATA WAS READ FR0"1 A GRAPH • 

COS fTHETA I 
I'IN . RAX 

-t.o -.e 
-.8 -.6 
-.6 -.4 
-.4 -.2 
-.2 .o 

.o .2 
• 2 .4 
..... .b 
.6 .8 

NO~ ~YEtiTS 

II 
II 
14 
II 
14 
14 

• 20 
I> 

Tt-CETA IS THE ANCLE THAT THE LAMBDA MAKES WITH THE BEA11 IN THE GRANO C.H. 

ELAStiC DIFFERENTIAL CROSS SECTION FOR LAMBDA PROTON. (FIGURE 61 

DATA IS AVERAGED OVER LABORATORY BEA~ MOMENTUM FROI1 .26 TO .32 GEV/C. 

• THIS OAT A WAS READ FROM A GRAPH • 

COS( THETA I 
MIN MAX 

-1.0 -.8 
-.8 -.6 
-.6 -.4 
-.4 -. 2 __ , _., 

.o .2 

.2 .It 

.4 .6 

.6 .e 

NO. EVENTS 

3 

• I 
8 
I 
3 
8 

13 
7 

THETA IS THE ANGLE THAT THE LAM8DA MAKES WITH THE BEAM IN THE GRANO C.M. 

HASTIC POLARJlAT JON FOR LAMBDA PROTON. (TABLE 2 I 

DATA IS AVERAGED OYER LABORATORY BEAM MOMENTUM FROM .20 TO .. 22 GEV/C. 

COS( THETA I 

MIN 
-I. 

o. 

MAX 

o. 
I. 

(ALPHA I• 
POLAR tzAT I ON 

.oo 
-.50 

.31 

.48 

THETA IS THE ANGLE THAT THE LA~BOA I'IAKES WITH THE BEA~ IN THE GRANO C.N. 

.;• 



ElASTIC POLARIZATION FOR LA,.BOA PROTON. (TABLE 21 

DATA IS AVERAGED OVER LABORATORY BEAM MOMENTUM FROM .22 TO .24 GEV/C. 

COS f THETA I 

MIN 

-·· o. 

MAX 
o. .. 

IALPHAI• 
POLARIZATION 

- .. 37 
-.ll 

.38 
• 32 

THETA IS THE ANGLE THAT THE LAfroiBOA MAKES WITH THE BEA~o! IN THE GRAND C.M. 

ElASTIC POLARIZATION FOR LAMBDA PROTON. lTABLE 21 

DATA IS AVERAGED OVER LABORATORY eEAM MOMENTUM FROM .24 TO .Zb GEV/C. 

COSITHETAJ 

MIN 
-I. 
o. 

MAX 
o. .. 

I ALPHA I• 
POL ARt ZATION 

.48 
-.Sl 

.30 .2. 

THETA IS THE ANGLE THAT THE LAMBDA MAKES WITH THE BEAM IN THE GRANO C.H. 

ELASTIC POLARIZATION FOR LAMBDA PROTON. {TABLE 21 

DATA IS AVERAGED OVER LABORATORY BEA'"I MOMENTUM FROM .26 TO .32 GEV/C. 

COS(THETAJ 

MIN 
-I. 
o. 

MAX 
o. 
I. 

(ALPHA)* 
POLARIZATION 

.I 3 

.oo 
.52 
• 38 

THETA IS THE ANGLE THU THE LAMBDA MAKES liiiTH THE BEAM IN THE GRAND C.H. 

FORWARD TQ BACKWARO RATIG FOR lAMBDA PROTON ElASTIC SCATTERING. 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
HI N MAX 
.20 .22 
.22 .24 
.24 .26 
.26 • 32 

F/B 

.55 .16 
1. 76 .45 
1.16 .25 
1.92 .62 

POlAR TO EQUATORIAl RATIO FOR lAMBOA PROTON ElASTIC SCATTER lNG. 

lAB ORA TORY 
BEAM MOMENTUM 

GEV/C 
~IN "1AX 
.20 .22 
.22 .24 
.24 .26 
.26 .32 

PIE 

1.00 .29 
_,,. .2:0 

1.14 .25 
1.0 l .32 

[TABLE 21 

(TABlE 21 
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6 INTERACTIONS OF lJIMBOAS WITH PROTONS. IPHYS. REV·• LETTERS 7, 348 I 196111 

G.ALEXANOEA 1 J.A.ANCERSCN,F.S.CUWFOPO JR.,W.LASKAR,L .. J.LLOYO (U.t. LAWRENCE RAO. LAB., BERKELEY, CALIF., USA) 

CIT AT IONS 
PHYS. REV. LETTERS 2, 174 119591, NUOVO CIMENTO 13, 371 119591, PHYS. REV. 110, '574 119581, UCPL 9460 119601, NUOVO 
CIMENTO 18, 1003 (lqbQI, PROt. NHIONAL ACAOE"'Y OF SCI. 38 449 119521, ANNALS OF PHYSICS 2, 407 119571, PHYS. REV. 106, 
1296 119571, AND UNIV. OF ROCHESTER NYD-9746 111~611. 

ARTICLE READ BY ODETTE SENARY IN 1/69, AND VERIFIED BY LAP. 

BEAM IS PI- ON PROTON AT 1.035 CEV,/C. 

THIS EXPERIMENT USES TtoE L.R.L. 72 IN. CHI BUBBLE CHAMBER. 

KEY WORCS • LAMBDA CROSS SEC liON 

COMPOUND KEY WORDS LAMBDA CROSS SECTION 

LAMBDA PROTON TOTAL CROSS SECTION. (TABLE Z 1 

( AT THIS ENERGYt ONLY THE ELASTIC CHANNEL IS OPEN. I 

LABORATORY 
BEAM "10"4ENTUM 

CEV/C 
HI N HAX 

.400 .638 

MILL I-DARNS 

24.1 - 9. 3 

LAMBDA PROTON ELASTIC CROSS SECTION. 

LA80KAI0RY 
BEAM I'!OHENTUH 

GEV/C 
MIN 

.oltOO 

.638 

MAX 
.638 

1.000 

HILL I-BARNS 

Z4. 7 9. 3 
.20.4 7.7 

NO. EV!NTS 

lTABLE 21 

NO. EVENTS 

GAIJSS SECTION F.OP. LI\MBDII PROTON • ~IGMAO PROTON. tTA8U! 21 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
"'IN MAX 

.638 1.000 

CROSS SECTION FOR 

LABORATORY 
tli:AM MUMI::'NTUH 

UCV/\.. 
MIN MAX 
.88 1.00 

MILL I-BARNS NO. EVENTS 

8.5 +- lt.9 

LAMBDA PROTON • LAMBDA Nt}I;~~Q~ PI0N 1 

P.ILll ... UAHNS 

14. 

FORWARD TO BACKWARD AATIO FOR LAMBOA PROTON ELASTIC SCATTERING. 

i.ASQRAToRY 
BEAM HOHENTIIM 

GEV/C 
MIN MAX 

·" 1.0 

F/B 

POlAR TO EOlJATORIAL RAllO FOR LA"lBDA PROTON HASTIC SCATTERING. 

LABORATORY 
BEA"t "!OMENTUM 

GEV/C 
fHN lo!AX 
.4 1.0 

P/E 

1. 8 +- •• 0 

ITARI.F. 71 

(PAGE 3511 

(PAGE 3511 



7 STUCY OF SIG"4tr.- P • LAMBDA NAND SIG114A- P • SIGI'!AO N REACTIONS AT PISIGHA-IBETWEEN 0 AND 600 MEV/C. IUSAEC REPORT 
NY0365l-ll ( 1969) J 

S. S. YAMAMOTO, Q. STEPHEN r G. W ."'EISNER, R. P • KOFLER, S. S .HER TlBACH r J. BUTTON- SHAFER I UN IV. OF MASSACHUSETTS, AHHE RS T, MASS., US A I 
P.YAMIN,Q.BERLEY IBROOKHAVEN NAT. LAB., UPTON, L.J., N.Y., USA) 

CIT AT IONS 
PHYS. REV. 131,2248 11963), PHYS. PEV. LETTERS 19, 1074 11967), PHYS. REV. LETTERS 19,979 {1967), PHYS. lETTERS 21, 
587 (l9661, PHYS. ~EV. l3Q, 319 Cl9631, PHYS. LETTERS 21, 109 (1~66), PHYS. REV. 75, 1664 (1949), AND PHYS. REV. 
LETTERS 3, 281 119591. 

ARTICLE READ BY ODETTE BENAAY IN 10/69, AND VERIFIED BY LRP. 

BEAM IS K- ON PROTON AT .4 GEV/C. 

THIS EXPERII"ENT USES THE B.N.t. JO IN. IHI BUBBLE CHAMBER. A TOTAl OF 1 000000 PICTURES ARE RE POR TEO ON. 

r.ENERAL COMMENTS CN THIS ARTICLE 
1 SUBMITTED BY THE u. OF MASSACHUSETTS, A,..HERST, TO THE INTERNATIONAl CONF. ON HYPERNUCLEAR PHYSICS., ARGONNE NAT•t. 

lAB. t MAY 5-7, 1969. 
THt: Kt:SULTS ARE STill PRHIHINARV. 
AS THE DATA IN THIS ARTICLE IS PRELIMINARY WE HAVE NOT PUNCHED ANY OF IT. THE DATA BELOW All COMES FROM A LATER 

PRIVATE COMI'IUNICATION FROM S. YAMAMOTO. THE PUNCHED OATA IS AlSO PREltMINAQV., 

KEY WUKU::. • SibJotA- POlA.RilATION CR.O!;!; !;ECT ION ANGULAR OISTRIBIITif.IN 

CROSS SECT ION FOR SIGMA- PROTON • LAMBDA NEUTRON + SIGMAO NEUTRON. 

I PRIVATE COMML!NICATION FROM STEVEN YAMAMOTO OCTOBER 1969 I 

LABORATORY 
BEAM MOMENTUM 

GEVfC MILli-BARNS 
MIN MAX 

.150 .zoo 263. 46 • 
• 200 • 250 143. za. 
• 250 • 300 120. 24 • 
.300 .350 53. 16. 
• 350 .400 27. 12 • 
.400 .450 65. 18. 
• 450 .500 45. 15 • 
• 500 .550 22. 8 • 
• 550 .600 21. 8 • 
.bOO .625 9. 8. 

CROSS SECTI CN FOR SIGMA- PROTON • LAMBDA NEUTRON. 

I PRIVATE COMMUNICATION FROM STEVEN YAMAJI(OJO OCTOBER 1961'.J I 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN 114AX 
.15 .20 
• zo .30 
• 30 .40 
• 40 .50 
.50 .60 

CROSS SECT I ON FOR 

MILli-BAFINS 

117. 31. 
138. 37 • 
25. 15 • 
b1. 24 • 
27. 9. 

SIGMA- PROTON • SIGMAO NEUTRON. 

I PRIVATE COMMUNICATION FROM STEVEN VAMAMOTO OCTOBER 1969 I 

LABORATORY 
8E AM MOMENTUM 

GI!V/C 
MIN MAX 
.15 .20 
,zo • 30 
• 30 .40 
.40 .50 
• 50 .60 

,.tllt-BARNS 

141. 34. 
134. ::\6. 
54. 20 • 
42.. 20. 
27. 12 • 
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8 INELASTIC SIGMA- P INTERACTIONS AT LOW MOMENTA. (PHYS .. LETTERS 21, 587 I 19661 J 

R. ENGELMANN, H. F ll THUTH, V. HE PP, E. KLUGE [ UN IV • HE I DEL BERG, HE I DEl BERG, GERMANY 1 

ABSTRACT THE TOTAL CROSS SECTIONS FOR THE TWO REACTIONS· SIGMA- P • LAMBDA NAND SIGMA-P • SIGMA-O.N IN THE ~O~ENTU,.. 
INTERVAL 105 s P SIGMA- s 165 MEV/C ARE PRESENTED. FOR THE PROCESS SIGMA- P • LAMBDA N THE DIFFERENTIAL CROSS SECTION 
AND THE LAMBDA POLARJ ZATION ARE GIVEN. 

CLOSELY RELATED REFERENCES 
CONTINUATION OF PREVIOUS EXPERIMENT IN PHYS. LETTERS 14, 162 (1964}, AND PHYS. LETTERS 21, 236 (19661. 

ADDITIONAL CITATIONS 
COLUMBIA UNIVERSITY NEYIS-145 ll9661t PHYS. REV. 129, 1795 11963}, PHYS. REV. 129, 1195 11963), PHYS. LETTERS 21, 109 
119661, PHYS. REV. LETTERS 13, 299 (19MJ, AND PHYS. REV. LETTERS 13, 291 (19.64). 

ARTICLE READ BY ODETTE SENARY IN 1/69, AND VERIFIED ·ay LRP. 

BEAM IS K- ON rnOTON AT 0. GEVIC. 

THIS EXPERIMENT USES THE .SACLAY 81 CH CHJ BUBBLE CHAMBER. A TOTAL OF 200000 PICTURES ARE REPORTED ON. 

KEY WORDS • S IGHA- CROSS SECTION DIFFERENTIAL CROSS SECTION LAMBDA POLARIZATION 

COMPOUND KEY WORDS S JGMA- CROSS SECT ION L.AMBOA POLARIZATION 

CROSS SECT ION fOR S t GJIIA- PHO I UN • S I GHAO NEUTRON. (FIGURE lJ 

t THESE CROSS SECTIONS ARE SENSJTIIJE TO THE SIGMA- LIFETIME .. A VALUE OF 1.58 X 10**-10 SEC. WAS ASSUMED. SEE FOOTNOTE 
ON PAGE 588. ) 

• THIS OAT A WAS READ FROM A GRAPH • 

LABORATORY 
BEAM MOMENTUH 

GEV/C 
• 111 
.121 
• 131 
• lo\1 
• 151 
• 1&1 

CROSS SEC Tl ON FOR 

MILLI-BARNS 
395. ·- 95 • 
160. 40 .. 
160. 30 • 
1~5. , • 
llO. 20 • 
115. 15 • 

SIGMA- PROTON • LAMBDA NEUTRON. IFIGURE 11 · 

( THESE CROSS SECTIONS ARE SENSITIVE TO THE SIGMA- LIFETIME. A VALUE OF 1.58 X 10••-10 SEC. WAS ASSUMED. SEE FOOTNOTE 
ON PAGE 588. I 

:. T~iS ~DATA. WA!'" READ'" FRo~· A'"GRA~~·: 
'"'" '"'" • ~! ':! :'! ~ ~! t t t t I I I I I I I I I • • • • • • e • 

lABORATORY 
BEAM MOMENTUM 

GEV/C 
.109 
• UIJ 
• 12'1 
• 139 
.149 
• I 'ill 

HILl I-BARNS 
170. ·- 50. 
1'70. 45 • 
140. ,n . 
160. 1n • 
140. zo • 
115. 15 .. 

DIFFERENTIAl CROSS SECTION FOR SJ GMA- PROTON • LA"480A NEUTRON. 

DATA IS AVERAGED OV[R LAOORATORY BEAM HOHfNTU1'1 FRUM .lU JO .17 GEIJ/C. 
NUMBER OF EVENTS ., 289. 

• THIS DATA WAS READ FROM A GRAPH • 

COSUHETA 1 D-SIGMA/0-COSf THET AI 
MR 

MIN MAX 
-I. 0 -.8 75. ·- 15. 
-.8 -.6 RO. ~~. 
-.6 -·· 6S. IS. --· -. 2 60. 12· 
-. 2 .o •o. 17 • 

• o • 2 70 • 14 • 
• 21 .. 60. 12 • .. • 6 ... 11 • 
.6 .8 85. IS • 
• 8 1.0 as. 15. 

(FIGURE 2A1 

THETA IS THE ANGlE THAT THE lAMBDA HAKES WITH THE BEAM IN THE GRAND C.M. 
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DIFFERENTIAL CROSS SECT ION FOR SJ GHA- PROTON • LAMBDA NEUTRON. 

DATA IS AVEQAGEO OVER LABORATORY BEA~ "!OMENTUM FROM .15 TO .17 GEV/C. 
NUMBER OF EVENTS = 144. 

I THESE DATA ARE ALSO INCLUDED IN SET ABOVE. ) 

• THJ S DATA WAS READ FROM A GRAPH • 

COSITHETAI 

MIN 
-1.0 
-.8 
-.6 -·· -.2 

.o 
• 2 .. 
• 6 
• 8 

MAX 
-.8 
-.6 
-.4 
-.2 

.o 
• 2 
.4 
.6 
.8 

1.0 

o-S IGMA/0-COS I THETAJ 
Me 

"· "· 38. 
u. 
"· 6L 
~­
~. 

105. 
~. 

13. 
16. 
13. 
18. 
20. 
11 • 
15 • 
20 • 
25 • 
20 • 

IF IGURE 281 

THETA IS THE ANGLE THAT THE LAMBDA MAKES WITH THE BEAM IN THE GRAND C.H. 

ElASTIC SCATTERING OF LAMBDA HYPERONS FROM PROTONS. IPHYS. REV. 129, 1312 11963)) 

T.H.GROVES (UNIV. OF WJSCO"fSlN, r".AOISQN, ~HSC •• ll!\AI 

ABSTRACT THE lAI'!BDA-PROTON ELAST(C SCATTERING CROSS SECTION HAS BEEN MEASURED TO BE 20 +- 5 MS. THIS VALUE REPRESENTS 
AN AVERAGE OVER THE MOMENTUM INTERVAL 150-1500 MEV/C. IT IS BASED ON 26 EVENTS OBSERVED IN A PROPANE BUBBlE CHAMBER. 
THE LAMBDA HYPERONS WERE PR.OCUCEO BY THE INTERACTIONS OF 1.15 BEV/C K- MESONS IN THE PROPANE. 

CIT AllONS 
PHYS. REV. 125,1067119621, PHYS. REV. LETTERS Zt 174 IP~591, PHYS. REV. lETTERS 7, 348119611, DUBNA D-B20t REVIEW 
OF SCIENTIFIC INSTRUMENTS 29, 874 t1958J, REVIEW OF SCIENTIFIC INSTRUMENTS 31, 1054 11960,, UCRl 9475, PHYS. REV. 87, 
425 I 1952), ROCHESTER CONFERENCE 878 ( 19601, NUOVO CIMENTO 13, 37l (1959), AND ANNALS OF PHYSICS 16, 263 Cl96ll. 

ARTICLE READ BY ODETTE SENARY IN l/69, AND VERIFIED BY LRP. 

BEAM IS K- ON HEAVY liQUID AT 1.15 GEV/C. 

THIS EXPERIMENT USES THE l.R.L. 30 IN. IHU BUBBLE CHAMBER. 

KEY WORDS • lAMBDA CROSS SECTION 

COMPOUND KEY WORDS • lAMBDA CROSS SECT ION 

LAMBDA PROTON TOTAL CROSS SECTION. 

LADORA TORY 
BEAM MOMENTUM 

GEV/C 
~IN MAX 
.15 .60 

MILLI-BARNS 

22. ·- 10. 

LAMOOA PROTON ELASTIC CROSS 5fCTION. 

LABORATORY 
BEAM "'OMENTUM 

GEV/C 
MIN MAX 
.15 .60 
.60 1.50 

MILLI-BARNS 

22 .. ·- 10. 
19. s. 

(PAGE 13771 

NO. EVENTS 

l PAC.E 1377 I 

NO. EVENTS 

6 
20 

A TOTAl OF 105000 PICTURES ARE REPORTED ON. 
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10 LAMBDA-PROTON INTERACTIONS AT HIGH ENERGIES. (PHYS. REV. 160, 1239 C 196111 

Q.SASSANO,C.Y.CHANG,M.COLOBERC,T.KIKUCHI (SYRACUSE UNIV., SYRACUSE, N.Y., USAJ 
J.LEITNEFI (SYRACUSE UNIV., SYRACUSE, N.Y., USA, AND BROOKHAVEN NAT. LAB., UPTON, L.t., N.Y., YSAl 

ABSTRACT LAMBDA-PROTON INTERACTIONS LEADING TO FINAL STATES OF THE TYPES LAMBDA P, LAMBDA P 2 PI, AND SIGMA P PI HAVE 
BEEN INVESTIGATED IN THE I'IQJ!\ENTUH RANGE OF APPROXIMATELY l - 5 BEY/C. FINAL-STATE RESONANCE PRODUCTION IS OISCUSSEO 
IN TERMS OF MESON-EXCHANGE ~ODELS AND INELASTIC CROSS SECTIONS ARE ESTIMATED. THE ElASTIC AND TOTAL CROSS SECTIONS, 
AVERAGED OYER THE FULL ENERGY FIANGEt ARE FOUND TO BE APPROXIMATELY 10 AND 35 MB RESPECTIVELY. THESE VALUES ARE IN 
GOOD AGREEMENT WITH PREDICTIONS BASED ON VARIOUS VERSIONS OF THE QUARK MODEL. 

CLOSELY RELATED REFERENCES 
CONTINUATION OF PREVIOUS EXPERIMENT IN OUBNA CONFERENCE l'J64 662. 

ADDITIONAL ·CITATIONS 
PHYS .. REV. LETTERS 13,484119641, PHYS .. REV. LETTERS 13,282 11CJ641, PHYS .. REV. 129, 1372 (1963), PHYS. REV. lETTERS 
1, 348 (l96U, JETP 15 676 (19621, PHYS .. lETTERS 23, 702 119661, PHYS. REV. 143, 1034 11966), PHYS .. REV. LETTERS llt 
421J ll96llt PIIYS .. REV. l(TTCRS 16, 11 11?661, Jefj'l ~ 65 (19651, AND PHVS. P.EV. 1~0, 131~ '1Yt>~l. 

ARTICLE READ BY LEROY PRICE IN 10/67, AND VERIFIED BY LRP,. 

BEAM IS K- ON PROTON FRO"' 4.6 TO 5.0 GEV/C .. 

THIS EXPERIMENT USES A HYDROGEN BUBBLE CHAMBER. A TOTAL OF 150000 PICTURES ARE REPORTED ON. 

GENERAL COMMENTS ON THIS ARTICLE 
I THESE ARE PRELIMINARY RESULTS CS~ALL STATJSTICSJ. 

KEY WORDS • LAMBDA CROSS SECT JON Y*l 1385) S lGMA MODELS MASS SPECTRUM 

COMPOUND KEY WORDS LAMBDA CROSS SECTION 

CROSS SECTION FOR LAMBDA PROTON • SIGMA+ PI- PROTON + SIGMA- PI+ PROTON. 

LABORATORY 
BEAM MOMENTUM 

Ml~~Vtc;: Mh 
l.Z 5.0 

CROSS SECTION FOP 

• LABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN MAX 
1.4 5.0 

~ILL I-BARNS NO. EVENTS 

1.0 +- ·'• 

LAMBDA PROTON • LAMBDA PROTON PI+ Pl-. 

MILLI-BA.RNS 

1.8 +- • 7 

NO. I:;Y[NTS 

11 

LAHBOA PROTON i'oi'.ii e~OB ~E~T!ON. r P6r.~ "4J 1 

LAROP:ATORY 
BEAM MOMENTUM 

GEY/C 
MIN MAX 
1.5 5.0 

MILL I-BARNS 

35. ·- 15. 

(PAGE 12431 

ANGULAR DISTRIBUTION 

(PAGE 12431 

. . ------------------------------------------------------------
LAMBDA PROTON ElASTIC CROSS SECT ION • 

LABORATORY 
13E AM MnMFNTIIM 

GEV/C 
HIN 

1.oo 
2.26 
3 .. 50 

MAX 
2.25 
).50 
s.oo 

MILL I-BARNS 

l2. +- 4. 
?. 3. 
9. 4 .. 

NO. EVENTS 

25 
27 

• 

ELASTIC DIFFERENTIAL CROSS SECTION FOR LAMBDA PROTON. (FIGURE 5 J 

DATA IS AVERAGED OVER lABORAtORY BEAM MOI-iENiuM ~ROM ~.~ TO 5.0 CEV/C .. 

I AUTHORS INDICATE THAT DATA ARE UNCORRECTED ) 

• THIS DATA WAS READ FROM A GRAPH • 

COSITHETAI 
MAX HIN 
1.0 .8 
.a .6 
.. 6 .. 4 
.It .2 
.2 .o 
.o -.2 

-.2 -.4 
- .. 4 - .. 6 
- .. 6 -.8 
-.8 -1.0 

NO. EVENTS 

II 
2 
1 
0 

THETA IS THE ANGLE THAT THE LAMBDA MAKES WITH THE BEAM IN THE GRANO C.M .. 



II 

FORWARD TO BACKWARD RATIO FOR lAMBDA PROTON ElASTIC SCATTERING. ( 1) 

lABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN MAX 
2.5 5.0 

IF-81/IF+BI 

1.00 ·- .14 

( 11 CALCULATED BY US FROM DATA IN THIS ARTICLE. 

ElASTIC SCATTERING Ut' LGMijUA HTiiERONS AND IKOil ME!SONS ON HYDROQEN. (J(TP 15 67t. Cl?6:!11 

S.A.ARBUZOV,E.N.KLADNITSKAYA,V.N.PENEV,R.N.FAUSTOV (JOINT JNST. FOR NUCL. RESEARCH, DUBNA, USSRJ 

ABSTRACT THE ELASTIC SCATTERING OF LAMBDA HYPERONS AND IKDil MESONS ON PROTONS IS INVESTIGATED. THE ELASTIC SCATTERING 
CROSS SECTIONS ARE ESTIMATED ON THE BASIS OF 20 DETECTED CASES OF THE REACTION LAMBDA + P•LAMBOA + P AND 16 CASES OF 
THE REACTION (1<:011 + P•IKOH + P. THE ANGULAR DISTRIBUTIONS OF THE SCATTERED PARTICLES AND THE MOMENTUM DISTRIBUTIONS 
OF THE PARTICLES BEFORE SCATTERING ARE DESCRIBED. EXPERIMENTAL DATA ON THE SCATTERING OF LAMBDA HYPERONS, HAVING 
toiOMENTA IN TH~ INT!!RVAL FROM ~00 TO lSOO MEV/(, IS COMPARED WITH THEOP.6TICIIL CALCULATIONS. 

tIT AT IONS 
PHYS. REV. LETTERS 2, l7lt (lCJ591, PRIBORI I TECH TECH. EXPo 1 41 (19591, INSTRUMENTS AND EXPERIMENTAL TECHNIQUES 1 ttl 
119591, PHYS. REV. 123, 1465 (19611, JETP 13 323 119611, PHYS. REV. 121, 1513 Cl9611, PHYS. REV. LETTERS 6, 300 119611, 
PHYS. REV. LETTERS 6, 383 Cl96U, JETP 13 9l7 11961), AND NUC. PHYS. 22, 410 Cl961J. 

ARTICLE READ BY ODETTE SENARY IN 1169, AND VER IF JED BY LRP. 

BEAM IS PI• ON HHVY liQIIIO FRnM 7 TO 8 GEV/C. 

THIS EXPERIMENT USES A HEAVY LIQUID BUBBLE CHAMBER. A TOTAL OF 70000 PICTURES ARE REPORTED ON. 

KEY WORDS • L AMBO A CROSS SEC I IUN AN~UlAk DISTRIBUTION KO 

COMPOUND KEY WORDS • LAMBDA CROSS SECTION KO CROSS SECT ION 

LAMBDA PROTON ELASTIC CROSS SECTION. 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
Ml N MAX 

• 4 1.5 
1.5 2.5 

"!ILLI-BA~NS 

42. lb • 
30. 15. 

(PAGE 6791 

ELASTIC DIFFERENTIAL CROSS SECTION FOR LAMBDA PROTON. 

LABORATORY BEAIII MOMENTUM >a -!'i +- l.'i GEV/C. 

• THIS DATA WAS READ FROM A GRAPH • 

COS I THETA I 
MIN MAX 

-1.0 -.a 
-. 8 -.6 
-.6 -.4 
-.It -.2 
-.2 .o 

.o .z 

.2 ... 

.4 .6 

.6 .a 

.B 1.0 

NO. EVENTS ... 
4.0 
2.5 ... 
'·' .o 
1.0 
2.0 
.o 

1.0 

(FIGURE 'tC 1 

KO ANGULAR DISTRIBUTION 

THETA IS THE ANGLE THAT THE LAMBDA MAKES WITH THE BEAM IN THE GRAND C.M. 

FORWARD TO BACKWARD RATIO FOP LAMBDA PROTON ElASIIC SCATTERING. I 11 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN MAX 
.5 1.5 

IF-BJIIF+8J 

-.67 ·- .15 

( 11 CALCULAt:ED BY US FROM DATA IN THIS ARTICLE. 
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12 ELASTIC SCATTER lNG OF LAHAOA HYPERONS WITH AVERAGE MOMENTUM 2.7 BE VIC BY PROTONS. (SOVIET JNP 3 5ll (1966) 1 

V.F .VI SHNEYSK II t T. YUAN-CHA It V. I .MOROZ, A.Y .f..IIKI TIN, YU.A. TROYAN ,C. SHAO-CHU C .WEN-YU,B. A. SHAKHBAZYAN, Y .WU-KUANG [ JO I t..T JNST • 
FOR NUCL. RESEARCH, OUBNA, USSR I 

ABSTRACT WE. HAVE EXPERIMENTALLY DETER14INE0 THE TOTAL CROSS SECTION FOR ElASTIC SCATTERING OF LAMSOA HYPERONS WITH 
AVERAGE MOMENTUM • 2.7 +- 1.2 BEV/C RY PROTONS, WHICH TURNS.OUT TO BE 15 +- 4 HB. THIS VALUE IS COMPARED WITH THE 
THEORETICAL AND EXPERIMENTAL DATA KNOWN PREVIOUSLY. • 

CIT AT IONS 
PHYS. REV. LETTE~S 2, 174 119591, PHYS. REV. LETTERS 7, 348 119611, JETP 42 979 11962), JETP 15 676 11962), PHYS. 
REV. 129, l372 119631, PHYS. REV. LETTERS 12, 625 Cl9b'tJ, PHYS. REV. LETTERS 13, ·292 ll964t, PHYS. REV .. LETTERS 13, 
48\ tlf~64J, PHYS. LETTERS 12, 350 (19641, PRIBORI I TECH TECH. EXP,. l 41 (1959), JINP: R-1959 (1965), JINR R-2215 119651, 
JINR R-1352 119631, JINR R-1468 (1963), AND NUOVO CIHENTO 36, 189 119651. 

ARTICLE READ BY ODETTE SENARY IN l/69 '·AND VERIFIED BY LRP. 

SEA~ IS NEUTRON ON HEAVY LIQUID FROM 2.786 TO 10.900 GEV/C. 18EAM KINETIC ENERGY= 2 TO 10 GEVI 

THIS EXPERIMENT USES /J HEAVY LIOUIO BUBBLE CHAMBER. A TOTAL OF 116000 PICTURES ARE P.EPORTEO ON .. 

KEY WORDS • LAMBDA CROSS SECTION ANGULAR OISTR I BUTtON 

COMPOUND KEY WORDS LAMBDA CROSS SECT ION 

LA~BDA PROTON ELASTIC CROSS SECTION. 

l.AAORATOP:Y 
REAM MI)MENTIJN 

GEV/C 
2.7 - 1.2 

MILLI-BAP:NS 
15. +- 4 .. 

IPAG~ 5141 

NO .. EVENTS 
IZ 

ELASTIC DIFFERENTIAL CROSS SECTION FOR LA"!BDA PP:OTON. 

LABORATORY BEAM MOMENTU"' "' Z .. 7 GEY/C (MEAN VALUE 1 .. 

• THIS DATA WAS READ FROM A GRAPH • 

COSITHETAJ 
MIN MAX 

-1.0 -.5 
-.~ .o 
.o .5 
.5· 1.0 

NO .. EVENTS 

3.5 
3.2 
3.5 
9.0 

(FIGURE 31 

THETA IS THE ANGLE THAT THE LAMBDA MAKES WITH THE BEAM IN THE GRANO C.M. 

FORWARD TO BACKWAP:D RATIO FOR LAMBDA PROTON ELASTIC SCATTERING. [ 11 

LABOP:ATORY 
RFAM MnHFNTIIM 

GEV/C 
~ .. 7 +- l .. l 

IF-81/IF+BI 

.30 ·- • .zz 

Ill CALCULATED BY US FROM DATA IN THIS ARTICLE. 

POLAR TO EQUATORIAL PATIO FOP: LAMBDA PROTON ELASTIC SCATTERING. (1) 

LABORATORY 
BE AM "!OMENTU.IIt 

GEVIC 
2 .. 7 ... 1.2 

(P-EJ/IP+EJ 

.30 +- .zz 

( l J CALCULATED BY US FROM DATA IN THIS ARTICLE. 



13 LOW-ENERGY ISIGHA+ PI AND (SIGMA- PI ELASTIC ~tATTERING. 

H.A.RUBIN (UNIY. OF MARYLAND, COllEGE PARK, MO., USAJ 
R.A.BUJtNSTEIN [ILLINOIS INST. OF TECH., CHICAGO ILL., USAJ 

(PHVS. REV. 159, ll49 1196711 

ABSTRACT THE CROSS SECTIONS FOR THE ELASTIC SCATTERING OF SIGMA+ AND SIGMA- HYPERONS ON PROTONS HAVE BEEN MEASURED. 
THE HYPERONS WERE PRIJOUCEO BY THE INTERACTIONS ·oF STOPPING K- MESONS IN A HYDROGEN BUBBLE CHAMBER. THE CROSS SECTION 
FOR ISIGHA- P) ELASTIC SCATTERING IS 166 +- 33 HB, AT A MEAN LABORATOPY "40HENTUM OF 150 HEY/C. THE CROSS SECTICN FOR 
I SIGMA+ PI ELASTIC SCATTERING IS 84 +- 34 -HB AT A MEAN LI!.BORATORY H0HENTUI1 OF 161.5 MEV/C. THESE MEASUREMENTS, AS 
WEll AS THE RESULTS OF SHULAR EXPERIMENTS, ARE COMPARED WITH SEVERAl RECENT THEORETICAl PREDICTIONS OF 
HYPERON-NUCLEON SCATT.ERING C~OSS SECTIONS. 

CIT AT IONS 
UNIV. OF MARYLAND 652 CP~b71, PHYS. ~EV. 135, 8565 119641, UNIV .. OF MARYLAND 565 119651, NUOVO CIMENTO 34, 1167 11964), 
PHYS. lETTERS 21, 10'9 11'9661, ~H,S. REv. tSt, 1116 ll':lb61t UNIY. OF MARYlAND 469 (1965), PHYS. LETTERS 19, 715 11966), 
PHYS. lETTERS 21, 236 119661, NUCLEAR INSTRU11ENTS AND METHODS 20, 5l 119b3lt UC~L 9099, REVIEW OF SCIENTIFIC 
INSTRUMENTS 31, 181 119621, UNIV. OF MARYLAND 652119671, PHYS. REV. 127t 1305119621, AND PHYS. REV. LETTERS lltt 29 
( 1964). 

ARTIClE READ BY LERCY PRICE IN 10/67, AND VERIFIED BY LRP. 

(}(AM IS K- ON PROTON AT 0. GEV/C. 

THIS EXPERIMENT USES THE SAC LAY 81 CM (HI BU8BLE CHAMBER. A TOTAL OF 75000 PICTURES ARE REPORTED CN. 

I<.EY WORDS • SIGMA CROSS SECT JON ANGULAR 01 STR IBUliON 

COMPOUND KEY tojQADS • SIGMA CPOSS SECTION 

'":' ___________________________ '!'" _______ _ 

SIGMA- PROTON ElASTIC CROSS SECT 10~. 

LABORATORY 
BE AM MOMENTUM 

GEV/C 11 J 
.15 

I 11 MEAN VALUE. 

Hllli-BARNS 
166. +- 33. 

(TABLE 31 

NO. EVENTS 
Z5 

lTABLE 31 

LABORATORY BEAM MOI1ENTUM a .1615 GEV/C CMEAN VALUE). 

REACTION 
SIGMA+ PROTON • 

MILL I-BARNS . NO. EVENTS 

TOTAL 83. +- 34. 
ELASTIC B3. 34. ( 1 J 

Ill AT THIS ENERGY, THIS IS THE ONLY CANNEl OPEN. 

59 
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14 LAMBDA P SCATTERING FOR PC LA~i!BOAJ=300 - 1200 ME ViC -- PRELIMINARY RESULTS. (UCRL 18805 REV. ·c 1969f1 

J.A.KAOYK,G.H.TRILLING,G.ALEXANOER,P.J.GAPOSCHKIN (U.C. LAWRENCE RAD. LAB., BERKELEY, CALIF., USA, AND UNIY. OF 
CAliFORNIA, BERKELEY, CALIF., USAl 

CIT .AT IONS 
NUOVO CIMENTO 25, 1072 (19621, PHYS. REV. LETTERS 20, 1452 11968), PHYS. REV. LETTERS 22, 483 (1969), AND VIENNA 
CONFERENCE 173 11968). 

ARTICLE REAti BY ODETTE SENARY 'tN 9/69, .AND VER If lEO BY LRP. 

BEAM IS K- ON PROTON AT 1.5 GEV/C. 

THIS EXPERIMENT USES THE t.R.L. 25 IN. IHJ euBSLE CHAMBER. A TOTAL OF 260000 PICTURES ARE REPORTED ON. 

GENERAL CoMMENTS oN THIS ART Jete .. 
1 THE RATE OF lA"'BDA PRODUCTION WAS ENHANCED BY MEANS OF A PLATINUM PLATE INTRODUCED INSIDE THE BUBRLE CHAMBER. 

KEY WORDS • LAMBDA CROSS SECTION DIFFERENTIAL CROSS SECTION 

COMPOUND KEY \oiORDS • LAMI30A CROSS SECTION 

.LAMBri~ ?ROfON TOTAL CROSS SECr'tON. 

( AT HUS !NERGY, ONLY TH! !LASTIC CHANN!L IS OPEN I 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN MAX 

• 2 .c. 

MILL I-BARNS ( 11 

17.6 I 7.0 
4.0 

l 11 ERRORS ARE STATISTICAL ct4LY • 

• LAMBDA PROTON ELASTIC CROSS SECTION. 
NUMBER OF EVENTS = 6Z • 

• THIS DATA WAS READ FROM A GRAPH • 

LABORATORY 
BEAM MOMENTUM 

GEV/C ~Ill I-BARNS ( 1 J 
~IN MAX 
.2 .6 17.6 • 7 .o - •• o 
.6 • 8 30.5 • 9.0 

'.< .a 1. 2 1'1.4 • b.B - 3.2 
1.2 !.6 ]]. 5 • 1Z.O - 6.5 
1.0 2-0 15.0 I H-.5 

5.3 

I II ERRORS ARE STATISTICAL (J>jLY. 

~-

(FIGURE 41 

Fl A~Ttr. OIFFFRFNTJ AI f.R0~5 '\f(TJnN FnR I AHROA PROTnN. lftriiii!F Cil 

DATA IS AVERAGED OVER LABORATORY BEAM MOMENTUM FROM .3 TO 1.Z GEV/C • 

• THIS DATA WAS READ FROM A GRAPH • 

COSCTHETAJ 
Ml N MAX 

-1.0 -. 8 
-.8 - .. 6 
-.6 -.It 
-.4 -.2 
-. z .o 

.o . 2 

.z .4 

.4 .6 

.6 • 9 

.8 1.0 

NO. EVENTS 

9.5 
1.0 

14.0 
13.5 

7.1') 
6.0 
2.0 

13.5 
4.0 
7.5 

THETA IS THE ANGLE THAT THE lAMBDA HAKES WITH THE BEAM IN THE GRANO C. H. 

FORWARD TO BACKWARD RATIO FOR LAMBDA PROTON ELASTIC SCATTERING. ( 11 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
HI N MAX 

.. 3 1.2 

(F-811 (F•B I 

-.15 ·- .11 

( 11 CALCULATED BY US FROM DATA IN THIS ARTICLE. 



IS ELASTIC LAMBDA-PROTON SCATTERING FROM 400- 1300 MEV/C. [ PHYS. LETTERS 258, 446 I 196711 

O.CLINE,R.MARCH,M.SHEHF (UNIV .. OF WISCCNSJN, M601SON, WISC., USAI 

ABSTRACT LAM30A-PROTON ELASTIC SCATTERING FROM MOMENTA OF 400 TO 1300 MEV/C HAS BEEN STUDIED USING LA,..BOAS PRODUCED BY 
HYDROGEN. AND DEUTERill"t BUBBLE CHA'iBERS EXPOSED TO A K- BEAM OF Jo40MENTUM ABOUT 1 GEV/C. 7A ELASTIC LAMBDA P SCATTERS 
HAVE BEEN OBSERVEO. THE AqSOLUTE CPOSS SECTION IS ESTIMATED. THE ANGULAR DISTRIBUTION FOR ElASTIC SCATTERING IS 
CONSISTENT WITH ISOTROPY THqQUGHOUT THIS REGION. 

CIT AllONS 
UCRL ll527 1 PHYS. REV. lETTERS 17, 348 (19611, JETP 15 676 ll9621r PHYS. REV. 129, 1372 119631, SOVIET JNP 3 5ll 119661, 
NUOVO CIMENTO 42r 67 119661, AND REV. MOO. PHYS. 30r 368 119581. 

ARTICL' R'AO BY OOiiiTTii llliito.!I\P.V HI l!ifil; Atoll\ \lliiP.IIOJiiO IIV LV.P. 

SEAM NO.-1 IS K- Qt..' PROTON FPOM .8 TO 1.1 GEV/C. 
NO. 2 IS K- ON DEUTERON FROM .8 TO 1.1 GEV/C. 

THIS EXPERIMENT USES THE l .. R.L. 25 IN. CHI BUBBLE CHAMBER. 

KFY WnR05 • r.Rn~5 ~Fr.T TnN 6.Nr.t11 . .6R OIHR lRIITinN Pnt . .6Rt1.6.TION 

LAMBDA PROTON ELASTIC CROSS SECTION. (FIGURE lJ 

I THESE CROSS SECTIONS ARE NORMALIZED TO PREVIOUS LAMBDA P SCATTERING EXPERIMENTS 130 PER CENT ERROR IN NOR~AlllATION 
IS NOT INCLUDEOI I 

• THIS DATA WAS READ FROM A GRAPH .. 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN MAX 
.It .. 7 
• 7 1.0 

1.0 l. 3 

MILli-BARNS 111 

14.0 3. 5 
1'5. 5 3. '5 
17.0 4.0 

(11 PlUS POSSIBLE SYSTEMATIC ERROR OF+- 30 PER CENT. 

ELASTIC POLARIZATION FOR lA"tBOA PROTON. (PAGE.\471 

DATA IS AVERAGED OVER LABORATORY BEAM MOMENTUM FROM .It TO 1.3 GEV/C. 

I IT IS NOT ClEAR IF THE AUTHORS REPORT THE POLARIZATION OR THE POLARIZATION TIMES THE LAMBDA DECAY ASYMMETRY 
PARAMETER. I 

COSfTHETAI POLARIZATION 
Ml N MAX 
-1. 1. .u +- .30 

THETA IS THE ANGLE THAT THE LAMBDA fr4AKES WITH THE BEAM IN THE GRANO C.M. 
THE POLARIZATION IS OF THE lAMBDA AlONG THE NORMAL TO THE PRODUCTION PlANE IN THE GRANO C.M. 

FORWARD TO BACKWARD RATIO FOR LAMBDA PROTON ElASTIC SCATTERING • 

• THIS DATA WAS P:EAD FROM A GRAPH • 

LABORATORY 
BE AM MOMENTUM 

GEV/C 
MIN MAX 
.2 .4 
.4 • 7 
• 1 1.0 

t .. o 1.1 

F/B 

.66 .44 
l.1q .41 
1.15 .35 
1.33 _,.., 

POLAR TO EQUATORIAL RATIO FOR LAMBDA PROTON ElASTIC SCATTERING. 

., THIS DATA WAS READ FROM A GRAPH • 

lABORATORY 
BEAM MOMENTUM 

~evn 
~tN MAX 
.2 .It 

·"" • 7 
• 7 1.0 

I.O 1. 3 

PIE 

.68 .lt2 
1.32 .46 
1. 70 .'54 
.67 .25 

(FIGURE 31 

(FIGURE 31 

.61 
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16 LOW-ENERGY LAMBDA PROTON ELASTIC SCATTERING. IPHVS. REV. 175,1135 tl~b8)] 

B.SECHI-ZORNrB.KEHOE,J.TWITTV [UNIV. OF MARYLAND, COLLEGE PARK, MO., USAI 
R.A.BURNSTEIN (ILLINOIS INST. OF TECH., CHICAGO ILL., USA I 

ABSTRACT THE CROSS SECTIONS FOR lAI'IBOA P ElASTIC SCATTERING WITH LAMBDA MOMENTA IN THE INTERVAL 110-330 MEV/C HAVE 
BEEN MEASURED. OUR RESULTS ARE BASED ON 224 SCATTERING EVENTS FOUND IN A SA~PlE OF 95,600 t.AMBOA HYPEPONS OBSERVED IN 
AN EXPOSURE OF THE 81-CM SACLAY HYDROGEN BUBBLE CHAMBER TO A STOPPING K- BEAM. THESE CROSS SECTIONS ARE ANALYZED IN 
TERMS OF EFFECTIVE-RANCE THEORY. A WIDE SPECTRUM OF SOLUTIONS IN THIS FORMALISM GIVE ACCEPTABLE AGREEMENT WITH THE 
DATA. 

CLOSELY RElATED REFERENCES 
CONTINUATION OF PREVIOUS EXPERIMENT IN PHYS. REV. LETTERS 13, 282 (19641, AND UNIV. OF MARYLAND 469 (19651. 

ADDITIONAL CITATIONS 
PHYS. REV. 111, 967 11958), PHYS. REV. tllt, '5 1B 119591, CERN 64-1 P.173 119631, PHYS. REV., LETTERS 13, 484 tl964), 
PHYS. REV. LETTERS 19 1 715 119661, PHYS. REV. 127, 130'5 119621, UCRL 9099, REVIEW OF SCIENTIFIC INSTRUMENTS 33 1 181 
119621 1 PHYS. P.EV. 133, 1\420, PHYS. O_EV .. LETTEP.S 14, 603, P ... YS. OEV., 1452 119681, PHYS. P.EV. LETTEP.S 3, 281 (1959), 
ANNALS OF PHYSICS 19,458119621, NUC. PHYS. '55, 34119641, PHYS. LETTERS 24R, '543 11967), PHYS. LETTERS 19,320119651, 
PHYS. REV. 111 1 1387 119661, AND PHYS. REV. 159, 8'53 119671. 

ARTICLE READ BY ODETTE SENARY IN 1/69, AND VERIFIED BY LRP. 

BEAM IS K- ON PROTON AT 0 .. GEV/C. 

THIS EXPERIMENT USES THE SAC.lAY 81 CM IHI BUBBLE CHAMBER. A TOTAL OF 100000 PICTURES ARE REPORTED ON. 

KEY WORDS • LAMBDA CROSS SECT ION DIFFERENTIAL CROSS SECTION PHASE SHIFT 

COMPOUND KEY WORDS • LAMBDA CROSS SECTION 

LA1r4DDA PROTON TOTAL CR055 5CCTION. 

lAijnROTORY 
BEAM MOMENTUM 

GEV/C 
HI N MAX 
.12 .15 
• 15 .18 
• 18 .21 
.21 .24 
.24 .27 
• 27 • 33 

MILL I-BARNS 

209. ·- 58. 
177. 38. 
1'33. 27. 
111. 18. 
87. 1) .. 

46. II. 

LAMBDA PROTON ELASTIC CROSS SECTION. 

(TAOL( I J 

NO. EVENTS 

tTABLE 1 J 

• • 
28 

• • .. , . 
20 

I AT THESE ENERGIES, THIS IS THE ONLY CHANNEL OPEN. I 

LABORATORY 
BE AM "'OMENTUM 

GEV/C 
MIN MAX 
.12 .15 
• 15 .113 
.16 .u 
.21 .Zit 
.24 .27 
.27 .33 

MILU-BARNS 

209. - 58. 
177. 38. 
15~. l'l. 
111. 18. 
87. 13. 
46. 11. 

NO. EVENTS 

• • 
28 
4Y 
54 
59 
20 

ELASTIC DIFFERENTIAL CROSS SECTION FOR LAMBDA PROTON. (FIGURE 41 

DATA IS AVERAGED OYER LABORATORY BEAM fi:OMENTUM FROfl: .248 TO .330 GEV/C. 

I THIS DISTRIBUTION HAS A CUTOFF AT COSITHETAI = +.75 I 

• THIS DATA WA$ P.EAO FROM A CRII.Pt' • 

COStTHETAI NO .. EVENTS 
MIN MAX 

-1.00 -.75 7.8 ·- 3.3 
-. 7'5 -.so 9.3 3. 3 
-.so - .. 25 7.5 3. I 
-.25 .oo 11.1 3. 5 

.oo .25 12.0 4. 0 

.25 .so 13.0 •• 0 

.50 • 75 25.0 ... 
THETA IS THE ANGLE THAT THE LAMBDA HAKES WITH THE BEAM IN·THE GRANO C.M. 

ELASTIC DIFFERENTIAL CROSS SECTION FOR LA'480A PROTON. (FIGURE 41 

DATA IS AVERAGED OVER lABORATORY SEA~ MOMENTUM FROM .180 TO .248 GEY/C. 

I THIS DISTRIBUTION HAS A CUTOFF AT COSITHETAI = +.'50 I 

• THIS DATA WAS READ FROM A GRAPH • 

COS (THETA I NO. EVENTS 
HI N MAX 

-1.00 -.75 20.0 +- 4. 0 
-.75 -.50 25.0 '5.0 
-.'50 -.25 32.0 6. 0 
-.25 .oo 23.1t 5. 0 

.oo .25 22.0 4. 0 
.25 .50 zs .. 5 4. 6 

THETA IS THE ANGLE THAT THE LAMBDA MAKES WITH THE BEAM IN THE GFIAND C.H. 
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FORWARD TO BACKWARD PATIO FOR LAHSOA PROTON ElASTIC SCATTERING. 

lABORATORY 
BEAM MOMENTUM 

GEV/C 
HI N MAX 

.180 .248 

.248 .330 

F/B 

(PAGE · 1 73 7 J 

I:I.A"iTTr "iTr.Mta P !\f.ATTF.RING AT LOW 110~~NTA. (PHVS. LETTERS 21, 236 I 196611 

H.G.OOSCH, R. E NGE Lf'IA"'"', H. F t l THUT H, V. HEPP, E. KLUGE (UN IV. HE I DEl BERG, HE I OELRERG, GERMANY I 

ABSTRACT ELASTIC SIGMA+- P SCATTERING CROSS SECTIONS AND ANGULAR OISTR I BUT IONS ARE GIVEN IN THE 1'\QHENTUM INTERVAl OF 
135-175 MEV/C. 

CLOSELY RElATED REFERENCES 
CONTINUATlON OF PREVIOUS EXPERIMENT IN PHYS. LETTERS 14 1 162 119651. 

ADO IT I ONAL CITATIONS 
PHYS. LETTERS 19, 320 1196.51, AND NUCLEAR INSTRUMENTS AND HETI-IOOS ZO, 51 (1963). 

ARTICLE ~EAO BY ODETTE BENUY IN 1/69, AND VERIFIED BY lRP. 

BEAM IS K- ON PROTON AT O. GEV/C .. 

THIS EXPERIMENT USES THE SACLAY 81 C"4 IHI BUBBLE CHAMBER. A TOTAL OF 200000 PICTURES ARE REPORTED ON. 

KEY WORDS .. S IG"4A+ CROSS SECT ION DIFFERENTIAL CROSS SECTION 

COMPOUND KEV WORDS SIGMh CROSS SECTION SIGM.a- r.ROf\f\ f\F.r.TION 

SIGMA+ PROTON TOTAL CR.OSS SECTION. (TABLE 11 
NUHBEP. OF EVENTS ::: 66. 

I NOT CORRECTED FOR COULOMB EFFECTS. I 

lADOAATORY 
BEAM MOMENTUM 

GEV/C 
J<~IN MAX 

• 148 .158 
• I!:iO .tt:.O 
• 168 .178 

MILLI-BARNS 

203. 11 l • 
l'•il- 58 • 
89. 28. 

SIGI'!A+ PROTON HASTIC CROSS SECTION. 
NUMBER OF EVENTS = 66. 

{TABLE 11 

Sl GMA-

I AT THESE ENERGIES, THIS IS THE ONLY CHANNEl OPEN. NOT CORRECTED FOR COUlOMB EFFECTS. I 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN 

.148 

.158 
• I ... R 

MAX 
.158 
.168 
• 178 

MILli-BARNS 

203. 111; 
t43. sa • 
89, 28. 

SIGMA- PROTON ElASTIC CROSS SECTION. 
NUMBER OF EVENTS "' 446. 

I NOT CORRECTED FOR COULOMB EFFECTS. I 

LABORATORY 
BEAM MOMENTUM 

GEV/C 
MIN MAX 

.135 .145 
• 145 .155 
• 155 .165 

MILL I-BARNS 

207. 85 • 
198. ItS • 
189. 32. 

(fABlE 11 

ELASHC DIFFERENTIAl CROSS SECTION FOR SIGMA+ PROTON. IFIGURE 1I 

DATA IS AVERAGED OYER lABOR.IITORY BEA114 MOMENTUM FROM .148 TO .178 GEY/C. 
NUMBER OF EVENTS ::: 30. 

I NUl CuKKEC.TEO FOR COULOMB HHCT5. THIS DIST,RIBUTION IS GIVEN FOR ONlY -.4>f.OSITHETA.I;>.8 

.. THIS DATA WAS REliC FROM A GRAPH • 

COS I THETA I D-S I GMA/ 0-COS I THETA I 

"" ••x MIN 
• R .. 170 • llO. .. .4 120 • so. 
.4 • 2 90 • 30. 
• 2 .o 40 • 20. 
.o -.2 30. 20. 

-.2 -.4 40. 20. 

THETA IS THE ANGLE THAT THE SIGMA+ MAI(ES WITH THE 8EAI'1 IN THE GRAND C.M. 

63 
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ELASTIC DIFFERENTIAL CROSS SECTION FOR SIG,..A- PROTON. ( F I CURE 1) 

DATA IS AVERAGED OVER LABORATORY BEll" /110"4ENTU"4 FROM .135 TO .165 GEY/C., 
NUMBER OF EVENTS .. 130. 

C NOT CORRECTED FOR COULOMB EFFECTS. THIS DISTRIBUTION IS GIVEN FOR ONLY -.lt>COSITHETAJ>.B I 

., THIS DATA WAS READ FROM A GRAPH • 

COSITHETAI 

MAX 
.a .. .. 
• 2 
.o 

-.2 

MIN .. .. 
• 2 
.o 

-.2 -·· 

D-S IGMA/0-COSI THETA I 
MB 

zoo • 
115 • 
120 • 
80 • 

105. 
90. 

110. 
25:. 
20. 
20. 
20. 
20. 

THETA IS THE ANGLE THAT THE SIGMA- MAKES WITH THE BEAM IN THE GRANO C.M. 
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Section IV. 

INDICES 



. ( 

THIS PAGE 

WAS INTENTIONALLY 

LEFT BLANK 



With all of the information for each arti­

cle stored in a computer - searchable fashion, 

one could generate numerous types of indices; 

two types that we have found most useful are 

included in this section. 

1. MOMENTUM INDICES-Here we list 

all of our YN articles classified by input 
+ -channel (A p, !: p, or !: p) and then or de red 

according to increasing beam momentum. If 

a particular paper reports results at more 

than one energy, that paper is listed once for 

each momentum value reported. The refer­

ence number in the last column is the article 

number in Section III. 

2. KEY WORDS CLASSIFICATION-As 

stated in Section Ill, each article is assigned 

certain KEY WORDS. These words (or 

phrases) are intended to indicate the contents 

of the article. As our list of KEY WORDS 

67 

has grown, we generally have not yet gone 

back to older articles and inserted the appro­

priate new words. Thus references may be 

missing from some of the categories. We 

hope to have this remedied by our next edition 

of YN. 

If you have any suggestions for other use­

ful indices, please let us know. We believe 

that a good set of indices will make this re­

port much more valuable. 
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Key Words Classification 

ANGULAR DISTRIBUTION 
131 ~IEKtN~HOCK El AL., PHYS. REV. LETTERS 12, 625 119641 
171 YAMAMOTO ET AL., USAEC REPORT NY0365l-ll 119691 

I 101 F.IASSANO ET AL., PHYS. REV. 160, 1239 I 19671 
(11 I ARBUZOV ET AL., JETP 15 676 119621 
1121 VISHNEVSKII ET Al., SOVIET JNP 3 5lt 119661 

·I 13 J RUBIN ET AL., PHYS. REV. 159, 1149 I 19671 
(151 CLINE ET AL., PHYS. LETTERS 258, 446 119671 

CROSS SECTION 
Ill 6EILLIERE ET AL., PHYS. LETTERS 12, 350 119641 

.121 CRAWFORD ET AL., PHYS. REV. LETTERS 2,·174 119591 
{3) PIEKENBROCK ET AL., PHYS. REV. LETTERS 12, 625 119641 
(4) STANNARD, PHYS. REV. 121, 1513 I 19611 
(51 ALEXANDER ET AL., PHYS. REV. 173, 1452 119681 
(61 ALEXANDER ET AL., PHYS. REV. LETTERS 7, 348 119611 
171 YAMAMOTO ET AL., USAEC REPORT N¥03651-ll 119691 
(81 ENGELMANN ET AL., PHYS. LETTERS 21, 507 119661 
(9 I GROVES, PHYS. REV. 129, 1372 I 19631 

1101 SASSANO ET AL., PHYS. REV. 160, 1239 119671 
1111 AR6~ZOV ET AL., JETP 15 676 119621 
1121 VISHNEVSKII ET AL., SOVIET JNP 3 511 119661 
I 131 RU61N ET AL., PHYS. REV. 159, 1149 I 19671 
1141 KAOYK ET' AL., UCRL 18805 REV. (19691 
I 151 CLINE ET AL., PHYS. LETTERS 258, 446 I l'l671 
1161 SECHI-ZORN ET AL., PHYS. REV. 175, 1735 119681 
1171 DOSCH ET AL., PHYS. LETTERS 21, 236 119661 

DIFFERENTIAL CROSS SECTION 
(51 ALEXANDER ET AL., PHYS. REV. 173, 1452 119681 
(BJ ENGELMANN ET AL., ~HYS. LETTfRS 21, 587 119661 

I 141 KAOYK ET AL., UCRL 18805 REV. 119691 
(161 SECHI-ZORN ETAL,, PHYS. REV. 115,1735119681 
I 171 DOSCH ET AL., PHYS. LETTERS 21, 236 ll9661 

KO 
{ lll 

L PMLIDA 
ARBUZOV ET AL., JETP 15' 676 119621 

Ill BEILLIERE ET AL., PHYS. LETTERS 12, 350 11'1641 
I 2 I CRAWFORD ET AL., PHYS. REV. LETTERS 2, 174 I 19591 
131 PIEKENBROCK ET AL., PHYS. REV. LETTERS 12, 625 I 19641 
!51 ALEXANDER ET AL., PHYS. REV. 173, 1452 119601 
161 ALEXANDER ET AL., PHY$. REV. LETTERS 7, 348 119611 
101 cr~OE:u.,Mm r:T AL., I'IIY3• L~TTC:P3 u, 507 IH66l 
191 GROVES, PHYS. REV. 129, 1372 I 19631 

1101 SASSANO ET AL., PHYS. REV. 160, 1239 119671 
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