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§ I INTRODUCTION 

Lately the number of publications on strange particle 

production has become rather large. In order to use the published 

data efficiently it is necessary to collect and order them. 

Due to the large number of involved reactions and measured 

quantities, it is necessary to use the modern system of handling 

data by electronic computers. 
For this reason we started the orderiDg the existing 

information on partial cross sections for strange particle 
production. We present here only cross sections for the 
interactions of the negative pions with protons, which were 

published before January 1971. 
In the first part some notes ( § 2- 7) explain how to 

use the compilation. 
In order to give a more intuitive view of the variation 

of the cross section with energy, plots of the cross section 
·::::-::::.:.::: :::.:::::.:::::!+:'~ 0~ +h<> i nt-.i n<mt: r>i em in A log- log scale are 
given for the reactions where there are more than 5 da~;points. 

The present paper should be considered as a test and a 
starting point for a more complete collection of data 
including also other reactions with strange particle 
production such as Kp, pp and other measured quantitiea 

d~ d<f 
such as crt' <ill' • • • • 

We plan to bring this compilation up to date every year. 

We apologize for all omissions and errors and any 

corrections or suggestions are welcome. 
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§ 2 DESCRIPTION OF THE TABLES OF COMFIT~ REACTIONS 

In the following we list the quantities used in the table 

of cross sections (table 2): 

- The date of printing 

-· The ordering nWilber of the reaction and its title 

- Threshold -= the threshold energy of the reac-tion in CMS 

(GeV); the threshold kinetic enerb:: of the inciuent particle 

in lab.syst. (GeV); the threshold momentum of the incident 

particle in lab.syst. (GeV/c). 
- N = The ordering nl.lll!ber of cross sections in 

increasing order with incident pion energy. 

- NJMS = The total energy of the system in GMS (GeV) 

-DE+ = 'l'he positive error of the total energy in 

CMS (GeV) "· 

-DE- = The negative srr:n· of tl!,; total energy in 

CMS (GeV) 

- PLAB = The momentWil of the incident particle in 

lab.syst. (GeV/c) 

incident particle in lab.syst. (GeY/C) 

- DP- = 'l'he negative error of the mome:wtUlil of the 

incident particle in lab.syst. (GeV/c) 

- SIGMA = The cross section (microbarns) 

- DS+ = The positive error of the cross sectio::_~ 

(microbarns) 

- DS- = The negative error of the cross section 

(micro barns) 

P.EFE~E = The bibliographical refe.rence contains: 

the first six le·tters of the first author 

name 
four letters for the publication (for the 

code, see list 2) 
the volume 

trw page 

the last two figures of the year 

- the detection meth()(i used (see list 3) 
COM = the nl.llllber of the corresponding comments 

(see list 4) 

REMARKS: 

I. If the errors for the variable ( eg: erwrr;.y or cross 

section) were not given, 0 is IJrinted. 

2. IJ there are no c;:w..'llents, 0 is printed, 

.::;. "Nhen tl::B values fo:: cross sections for one ex-periment 

·~ere c;i ven ln a ~)reprint a;1d at tne same t.. ime i11 a j ourn;q.l 

or review, we cor;:r:i led the dat~'. fr•::'m the -::evh'w. '?:hen for the 

same experiment Juore preJ.ililin>'~ry rt: s11l t s were available, we 

prefered ~he last results. 
4. When in the .ca.'11e experirnGnT., different data refering 

to the sa.:1le reactj on vrere published in a rE,view or a journal, 

:;1ll pub:Lishcc~ results are ecmpiled. 

'The errors, in the cross secti<O>ns ealculated from the 

:his way o~>~~rvin~ t~at, generally the given errors were 

underea~lmaten •• 

:--- ---~- -----~----

li1lle · Or-tlc::i:r'~ qua_r1tity 

A 

.a 
c 

! 'C 

~ultiplicity 

:nass 

chexge 

Explanationsand conventions 

OrG.er i.n whicl;. the :!:'t~:e a,cts 

increc;_siug 

i,nc.reasin"" or decreasing 

(+,-,0):(+,-):+:-:0:S:L 

I. The notioLs of "order", "multiplicity", and the cases 

when rule B acts in increasing or decreasing order will be 

defined further. 
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2. We took for the mass the value given in the Rosenfeld 
tables (1) for a pArticle or resonance. All the members of the 
same iso-multiplet were considered having the same mass. 

3. (+,-,o) or (+,-) represents a sum over the charge 
states included in parentheses. S and L refer only to kaons 
(short-lived and long-lived ones respectively). 

4. When we say that "the hierarchy'' is AB, we mean that 
rule A acts first and rule B acts after rule A has been 
satisfied. 

§ 4 TYPES OF COMPILED REACTIONS 

Type Particles in the final state 

E = Exclusive All are rletected (for details, see ref.2) 

I = Inclusive Only some are detected (for details, see ref.2) 

T = ~·opologi~al Only charged (prongs) observed 
--,.----- ~-- ---------- --- -- -- -- - --- ---

p = Phenomenolo-o 
gical 

All with a common "physical" character 

All these definitions are roue·h (especially the last one ) 
For a better understanding of the types of compiled reactions, 
see § 7• 

Of course, the inclusive, topological eJrl phenomenological 
types are practicaly combined, but in order to simplify the 
terminology, we have not introduced mixed terms. 

§ 5 RULES USED IN WRITING TilE TI'l'LE.S OF THE REAC'l'IONS 

For writing the titles of reactions, we introduced the 
follo1'1ing tY.Pes of titles: 

hi. Exclusive reactions with one buryon 
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E2. Exclusive reactions with antibaryon production 
E3. Exclusive reactions with an intermediate state (resonance) 
E4. Exclusive reactions with an intermediate state and a 

speci:!ied final. state 
T+P. Topological and phenomenological 
I. Inclusive reactions. 

In writing the title of a reaction, to "order" means to 
arrange the particles using the given rules, from left to right. 
In this case the rule B acts decreasingly. 

r---
rrype Particle in the title of the reaction Hierarchy Examples 

)!:I 1!'inal state .00 

tE2 
~~ZO,!!S_ --------------- ~:2i~r!1'Z' 

Mesons .00 

~3 Intermediate state .00 

~ £n~e£m!d!a~e_s~a~e- -------- .00 --
Final. state BC 

-- _BQ 
··~ 

• The arbitrary hierarchy is: light baryon, heavy baryon, 
anti baryon. 

For the symbols for particles and resona.ces and for 
conventions, see list 1. 

§ 6 ORDERING OF REACTIONS 

a 

b 

c 

d 

e 

f 

"To order" the reactions, means to give them consecutive 
numbers. The rule B acts increasingly. The hierarchy is AOO and 
has to be satisfie4 for the first particle in the title, after 
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tl.ris for the B<Jcond. particle and. so on (example g). 

r-··----~--------~-·----------------------------------------------1 
!For :: .),'i.ctic)n : By multiplicity, we mean 
i~~-·-·--~~1·-----
JE ~ Nu.mbe1.• ryf particles in the final state 

·-·----·-· -~·---~ ---·-------------
! :·Tumber of prongs (in title) + number of 

vbaerved part. (in title) 

;-w---·---
:r 1 Number of detected p<>rticles 
~ ) 

·~------'"··-... L-------------·~----
Remarks: 

l. rrhe states which are superposition of states are ordered 
by the lightest particle in the supe.rposi tion (example g). 

2. For phenomenological reactions, if more "general" is the 
character of the reaction, then smaller number is attributed 

(example l). 

'5. The threshold enhancement (TE) and the enhancement (EN) 

are Lntroduced as resonence. 
-+. ZO is consider,;,d as a p<>.rticle. 

§ 7 EXAMPLES 
PI- P = P K+ K- PI PIO 

Explanation: rule B impose the order P, K, Plo Rule C 
.l.l!l1' i..ies the order K+ K- for K, PI- PIO for PI., 

i); PI- P = N J, AL K+ K- PI+ PI- PIO 
Explanation: arbitrary hierarchy for baryons and BC 

r..iex'aJ:'chy for mes<Jns. 
c' PI-P= Y(1385)C K(890)0 

d) PI- P = Y(1385)0 K(890)0 = L K+ PI- PIO PIO 
e) Examples of phenomenological reactions: 

PI- P = STRANGE PARTICLES 
PI-··P :: Y(+,-) ••• 

ExampJes of topological reactions: 
PI- P = 2 PRONGS KS KS 

f) PI- P = L • .-, 
g) The reactions with multiplicity 4 of type EI are ordered 
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as follows: 
x PI- P = P K+ K- PI 
x+1 PI- P = P K- KO PIO 
x+2 PI- P = P K- KO ZO 

For reactions of types E3 and E4, the order is: 

x PI- P = L KO PI+ PI-
X+1 PI- P = L K(890)+ PI-
x+2 PI- P = L K(890)+ PI- = L K+ PI- PIO 
x+3 PI- P = L K(890)+ PI- = J, KO PI+ PI

For type I, the order is: 

X 

X+1 
x+2 

h) X 

x+1 
i) X 

x+1 

PI- P = KO ••• 
PI-P = Y ••• 
PI- P = Y(+,-) ••• 
PI- P = L KO 
PI- P = (L/SO) KO 
PI- P = STRANGE PARTICLES 

PI- P = VO ••• 
x+2 PI- P = 0 PRONGS (L/SO) 

Explanation: the number of the reaction is smaller if the 

"generality" is "higher". 

Acknowlegements 
We thank A.Stelmakh for his help in data handling at the 

beginning of this work. 

REFERENCES 
I. Particle data group, Reviews of Modern Physics,!2 (1971), 1. 

F p~vsical Review Letters, £2 (1969), 1415. 2. R.P. eynman, "Ao1 

9 



r 

1~ 
Symt·ols for particles and resonances 

!~ 

PI = pion F = F0 (1260) 
K = kaon D = D(1285) 
KS 0 K(1175) = KA(1175) = K8 
KL = KL A.2 = A2(1300) 
K(725) = K(725) K(1320) = K•(1320) 
OM = ¢»(?83) K(1400) = KNC142o> 
K(890) = K*(890) E = E(1420) 
PHI = ¢(1019) F(1500) = f(1500) 
8(10?0) = 8*(1070) KS KS(1440) .. ~ ~ (1440) 
A1 = A1 (1070) G = g(1650) 

]ar:ons 
p 

N 

L 
s 
XI 
011-
y 

Y(1405) 
Y(1520) 
Y(1670) 

vo 
N PRONGS 

(L/SO) 
(K PI)+ 
PI(+,-) ...• 
2PI+ 
A.L 
AXI+ 

=proton Y(1700) .. A cwoo) 
= neutron Y(1820) =II (1820) 

=A Y(1385) =" (1385) 

=L Z(1300) = Z(1300) 
-- Z(1950) = Z(1950) 
:Sl- XI(1530) :=: (1530) 
=hy:peron TE =Threshold enhancement 
:1\ (1405) zo = Missing neutrals 
=1\ (1520) EN = Enhancement 
=A C16?o> 

! J onventions 
= Visible decay of a neutral strange particle 
= R charged particles in the final state 
=II orr., 
= Kot!' and ~.:to 
:1L + or IL-
= Sum over all final states which include the 

given state 
=7i+]t.+ 

=A 
~ --
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LIST 2 

Abbreviation 

Preprints 

BNL UPI'ON,N.Y. USA BROOKHAV.h:N NAT. LAB. 

CERNTCPH GENEVA, SWITZERIAND EUROP.ORGANISATION F)R NUCL. 

RESEAE3H 

CERNDPH GENEVA,SWITZERLAND EUROP.ORGANISATION FJR NU0L. 

DUBNA 

HE 

SLAG 

WISC 

RES~ARCH 

DUBNA, URSS JOINT INST.FOH NUCL.RESEARCH 

BUCHAREST, ROMANIA INSTITUTE FOR ATOMIC PHYSICS 

STANFORD, CAL. , USA STANFORD LIN. ACC .CENTER 

MADISON, WISC., USA UNIV • OF WISCONSIN 

Journalsr;; reviews 

BAPS BULLE'l.'IN OF THE AMERICAN PHYSIOAL SCJCIJ!,"~'Y 

IAF IADERNAH FIZ IKA (in russian) 

JETF JURNAL E!{l':PF.RIMENTALNOI I TEORF.TICHESKOI FIZ IICI (in russian) 

LNG LETTERE NUOVO CIMENTO 

NC NUOVO CI MENTO 

Np NUCLEAR PHYSICS 

PL PHYSICS LETTERS 

PR PHYSICAL REVIEW 

PRL PHYSICAL REVIEW LETTERS 

RMP REVIEWS OF MOnERN PHYSICS 

RRP REVUE ROU14AINE DE PHYSIQUE 

THES THESIS 

CERNCONF 58 

KIEVCONF 59 

ROOHCONF 60 

AIX CONF 6I 

Conference proceedings 

1958 ANNUAL INTER.."lATIONAL COl::FE.RSNCE ON 

HIGH ENERGY PHYfHCS AT CERN 

1959 NINTH INTEllliA1'10NAL ~JrrJAT. cnNFERENCE 

ON HIGH ENERGY PHYSICB 

1960 INTERI'l"ATIONAL CONFi!;llliNf'E ON HIGH 

ENERGY PHYSICS AT ROCHl~STER 

1961 THE All-EN-PROVENCE IN:'ERNATIONAL 

CONFERENCE ON ELJ::MENTA.HY PARTICLES 

II 



CERNCONF E2 1962 INTERNATIONAL CONFE~E ON HIGH 

ENERGY PHYSICS AT CERN 

ATHlOC:ONF E3 1963 ATHENS TOPICAL CONFERENCE ON 

RESONANT PART IG LES 

VIENCONF EB 1968 1~ IN'l'ERNATIONAL CONFERENCE ou 
HIGH ENERGY PHYSICS VIF.NNA 

KIEVCONF ~~o 1970 XV INTERN4TION~L CONFERENCE ON HIGH 

ENERGY PHYSICS 

LIST 3 
Measu;~ement techniques 

n DEUTERIUl.! CHAMBER 

H HYDROGEN BU-mLE CHo\MBER 
P P.ROPABE BUBBLE CHAMBER 
T SCINTILLATION COUNTER 

S SP.~.RK CHAMB.£R 

V DOUBLE VEE ,lAGNETIC SPECTROMETER 

W Dili'FUSION CWUD CH~MBER 

U EMULSION AN) HYDROGEN CHAMBER 

LIST 4 

Comments 

KIEV 

I. The errors on the energy (momentum ••• ) are esti.ated by 
us from the indication of the author. 

2. The autror specifies that the errors of the cross section 

are only statif,tical. 
6. The d~ta are quoted by the authors from another paper, 

not found bv us. 
7• Total pzoduction cross section of strange particles 

without corrections for:the pair K~ ~· 

9. Observed only in the state K"r- with visiblel1 and 

corrected foi K0~. 
10. Observee only in the state K-K~ and corrected by the 

author. 
13. The (1\K~') mass enhancement fs in the range (I.60 - I.95) 
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GeV/c2 • n ia ~ened ~he 1D~e.11>retation of tl;Ua enhanl:leunt 
a.a B(1688) .. 
14. The DUl .. of the u:-g+). Enba.ncement is 1D tl:Je range of 

(I.? - 2.2)GeV/c2 • 
15·· It is supposed that the cross section for (BK) = 4 cross 

section for ( ~~). 
16. It is supposed tha~ the croas section for (l~) = cross 

section for (YK+). 

1&} Upper limit given by the author. 
19; It is supposed that the cross section for (FX) = cross 

section (croaa section (~'•' .. )-1/2 oro .. section (Y ••• ) • 

21.; The 1188& of the D(AK+) = (1.?~.025) GeV/c2 • Cut in 
2 2 tp-XR at 0.4(GeV/c ) • 

22~ Cross aection obtained by integration of d.i:l'ferential 
cross section d~/dt over a given interval of t. 

23. Cross section obtained by integration of difforential 

cross section d6/du over a given interval of u. 

25. Compiled by us from the published data of the author. 
26. FOJ!' details for the deteraination of the crc,.a aecti•n, 

see the paper. 
2?• Strange particle cross section determined fl~a events 

with two visible dec~a per event, corrected for neutrals 
(only ~h· 

8 
28';;• Strange particle cross section determined f:~oa events 

rith a single decay per event, by iDdirect obaerration aDd 

.tatistical assumptions. 
30. Cross section deterainated in the region of -..at 

(0.988 - I.IOO) GeV/c2 for the x+r" ayatea aDd a given 
interYal of t(tain-o.5(GeV/c2) 2) (for the third clecimal in the 
cross sectio~, s .. the paper). 
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TABLE I 

TABLE or COMPILED REACTIONS 

1 PI- F = STRANGE PARTICLES 
2 PI· F • vo . .. 
3 PI- F = 0 PRONGS ( L I so 
4 PI· F • KO . .. 
5 PI- F • y . .. 
6 PI· F • Yl+~-l 
7 PI· F . ( L I so 
8 PI- F = AL 
9 PI· F = s• ... 

10 PI· F . s- ... 
11 PI· F XI· ... 
12 PI· F = 011- ... 
13 PI- F . 0 PRONGS KS KS 
14 PI- f 0 PRONGS ( L I so ) KS 
15 PI- F = K AK , , . 
16 PI- f K<•.-> KS 
17 PI- F = K<•.-> KL 
18 PI· f K+ K· 
19 PI• F . KO AK 
20 PI· f = KO KO 
21 PI· f . KS KS 
22 PI· f = KS Kl 
23 PI· f = L Ko 
24 PI· I L KO ( BACKWARD 
25 PI· I . L AS(·,+) . .. 
26 PI- f = L AX!+ ... 
27 PI· f L AXIO ... 
28 PI- I ( L I so ) K+ 
2'>l Pl- f . ( L I so ) KO 
30 PI- I' ( L I so ) KO 
31 PI· f' ( L I so ) KS 
32 PI- f = SC+.,-) Al ... 
33 PI- I' ';(+,-) AS<·•+> 
34 p,- I S+ K+ 
35 PI- I' S• KO 
36 PI- I' S+ KS 
37 Pl- I' . s- K+ 
3l:l Pi· f' = s- K+ 
3Y PI- I' . s- KO 
40 PI• I' s- KS 
41 PI- f' . so KO 
4~ PI· I' AY KS 
43 PI· I' ZI1300J+ K-
44 p,- I' XI- AS ... 
45 PI- j> ZI1950J+ K-
46 PI· I' 2 PRONGS STRANGE PARTICLES 
47 PI- I' 2 PRONGS ( L I sc ) 

48 PI- I' KO KO zo 
49 Pl- I' . 1\S KS zo 
50 PI- I' r K· KO 
51 PI· I' p K· Ks 
5< Pl· I' p At- p K- KO 
53 PI- I' r A'J· . p K AK 
54 PI- I' r A'J· . p K• KO 
5~ PI- I' r G· = f' ( K AI< )-

56 PI- I' ( p IN ) y AY ... 
57 PI- I' ( r I " ) ( A?• I A20 ) . ( P. I ll ) ( •:s K• I KS KS ) 

14 



5b PI- f' K• ~-
59 P.- f' Kn KO 
~0 p,- p KS ~s 

6: f' - p KS KL 
6< 1'.- p I' PHI 
6.> pr- p l"'rll = tJ K• K-
6 'j Pl- p TF( K M: ) = ~ K~ ~:'> 

6'> Pt- p = . SC1070l = N F.s ~s 

6~ f't- p F = N ~~ AK 
6/ Pi- p r = N ~.~ 1\S 
6e Pr- f' ~? = IJ K AK 
6Y p;.- p A2 = N t:S K•· 
70 p,- p •• KSKSC14 .OJ = t KS ;:s 
71 pi. r '"C 1 ?00l = tJ r AK 
72 pr- p '· L Al 
7,; p,- p y K PI 
7; P:- p : y KC890J 
7~ Pt- p I. K+ PJ-
7b PI- p L KO PIO 
77 p,- f• . L KO zo 
7o P:- p I KS PJO 
7'1 PI- f I. KCA90l0 
RO p;- f' I KC140Dl0 = I ( K PI )0 
8. P!- f' ( I I so ) 1\+ f' 1-
A' p,- f' L I so 1\0 PIO 
H.> p,- p L I so KO zo 
84 p,- p : L I so l K(R90) 
11? PI- f' 'J so ) KC1.100)0 
~b P.- f' SC+.-) ~s pI (-. +) 
87 p,- p S+ KO PI-
R8 PI- f' <;- ( K pi ) . 
AY PI- p ~- 1\+ p'O 
'10 Pi- f• ~- K+ zo 
9' P.- p ~- KO PI• 
92 Pi- p s- 1\ ( 7?~))-+ 
Q,\ f':- p s- K(A90l+ 
q, PI- f' ~0 K+ P•-
YJ p,- p so 1\0 p:o 
9r. Pt- p so t:c f190> o 
9/ PI- p ~0 K(H90)Q: so 1\+ PI-
Qe pl- p :;o KC1~00J0 

"" p,- r ;IIC L K+ ) PI-
100 p - p 011( L KO ' f'IO 
1 o: Pr- p r:r•c s I' ) + PI-
1 0' PI- p ::1,( s K lO f'!O 
10 •, PI- p XI- K K 
104 p;- f' XI- K+ ~0 
10~ PI- p = XIO KO l<O 
10o p,- p I C1J8'>)- fo'+ 

10 I p,- p Y(l~B~)- 1,+ L ,, + i'l-
10o PI- p : YC1385)0 ~, 0 
lOY PI- p 'IC1~8?)0 ,, 0 L 1\0 PIO 
110 Pi- p YC1385)0 t(040PHI 
111 PI- I' YC140'>l KO 
112 Pl .. p '1(140~) KO ( s pI ) 0 KO 
113 PJ- p YC140~> ~:o ( S+ PI- I <;- P(+ ) 1\0 
114 PI- f' YC1405l KO s+ PI- KO 
115 P.- p YC152'J) I(Q 
116 p,- ~ YC1~?11) KO = ( ( p I N ) AK )0 I 0 
117 p,- p Y(1520) KO s PI I f' K- ) KO 
11~ PI- p YC1<;?0l KO s pr ) r.o 
u~ p:- p ~· c 1117") KO ' 

_, p T ) 110 
120 PI- f' YC1H2D) KO ( ~ I r K ) KO 
171 PI- p 2 f'HOIIG'; •.0 AV 
1?;· PI- p 2 PHONG:-, ,<; Ks 
1?~ Pt- p 2 Pf! NG~ ' L I so ) f:<; 
1.!4 P!- p r I(+ K- PI-
1?~ f':- p r K• KO P!O 
1?6 PI- p r K- KO zo 
127 PI- p r KO KO PI-
12~ PI- p r KS KS PI-
t?Q PI- p " K<; Kt PI-

15 



1:10 f - p " K!A90l- YO 

L\1 F '- I' ( K AV(890l I A~ ;;cc~Ol ) 

p f '- f i ~ I N ) K! 5 1>0 > AK 

1-'' f I- f' I r I ~I ) nAqQ){-,Q) AK = ( i' I N ) ' AK I' I 

1""~-l I - p ,, K+ KO PI-

l:'r:, f I- p K• KO PI+ 

1:' ,, I I- I' KO KO FlO 

l,'J I I,>- p K\1 o<O zo 
Uo I' I- p KS KS PIO 

t:r9 I',- f' " n = tl ( K+ pJ- I K- Pl+ KO 

140 I''- p E . N ( K+ I' 1- I K- I'!+ KO 

141 f• F!1500l = N ( K PI ) KO 

142 ,> - p N ( K Aecsool I Af, UM<,O) ) 

143 '' - I' y K < 117 ·) = y y, f'l PI 

144 f• y K!8'JOl ,., 
1<15 - p I K+ PI- P!O 

14t- '·- ,. K+ PI- 70 

14 ' p I KO Pi+ ·I-

14<'· 
,,_ f' L K!HQQ·+ PI-

14oi o•- p = i K!A4QJ+ PI- . L ~+ Pt- PIO 

1~0 >J- I' ' K<89Ql+ PI- . L KO p]+ PI• 

1~1 p l- I L K<~9Ql0 PIO . L ( r PI )0 P!O 

15! p,- I' I K!R9010 PIO . L K+ PI- P!O 

1'> \ PI- p I L I !'0 ) K+ PI- f'!O 

1~4 PI- f' L I so ) r.+ PI- zo 
1?'' p,- p L I so ) KO f•J+ f'I-

15b PI- r L I so ~0 2PIO 

15/ PI- p L I so "0 ,, 0 KO 

15cl PI- p L I so l OM YO 

1<;Y t'•- I' L I !'0 ) K(890)+ I' I-

160 PI- p L I so 1\(890)+ PI- L I so I'+ f' I- Piu 

161 p•- p = \ L I so ) 1\(890)+ PI- ~ I ~~ 0 I 0 p 1 + PI-

16< PI- p L I so ) 1\(890)0 1'10 . ~ I so ~· f' 1- p l u 

11.~ PI- p 0 K!890l PI 

1n' pJ- f ": ( +.-) ~-:s pIC-'+) P!O 

1o5 PI- p l ( +.-) KS p l (-' +) zo 

1f.t) PI- p ~· 
,,+ ?I' 1-

it• I pJ- p ';+ ~~ 0 pi- P!O 

16~ Pl- p ';+ KO pi- zo 

1o' p!- f> :+ V.(>190l0 PI-

170 pj- f r, - ( K PI )+ zo 
171 PI- p ~- K+ pl+ PI-

17- PI- p s- KO pl+ PlO 

171 p:- p ~- 1:0 pi+ zo 
174 PI- p - KCR90l0 PI+ 

17'> p,- p ';Q I(+ p!- P!O 

17b p•- f' ::;o r:o pi+ PI-

1tl p•- p so K!890l+ PI-

17rt PI- f' V{13A~)+ r.O PI-

17, Pl- r t<1~A~>+ YO Pl- = L KO PI+ PI· 

11<0 Pi- I' ., (1:18:J)+ ::o PI- . ( L I c;o ) ~0 f'l+ PI-

1fi1 P.- p Y!13R~)- r.+ P!O . l t~+ PI- PIO 

11ll p,- f• '!CUB5J- [,+ PIO . ( L I so ) K+ f' 1- P!O 

1 R' PI- p V(138~)- ~0 Pi+ 

18'· Pt- p YC138'iJ- '0 PI+ . l. KO PI+ PI-

1~? PI- p YC1385)- KO PI+ • ( L I so ) KO PI+ PI-

1Ho PI- p Y!1385)- K Cll9Q)+ 

lht p,- p t(138~)- Klll9ol+ L ( K Pi )+ PI-

180 p,- p Y!1385J- K(tl9Ql+ ( L I so ) ( K PI l+ PI-

18~ Pl- p YC13R5J- K(89Q)+ L K+ PI- PIO 

190 p;- p '1(1385)- K(ll90)+ L KO PI+ PI-

191 PI- p Y(1385)0 K+ PI-

192 PI- p Y!1385JO K+ Pl• . L K+ PI- P!O 

193 PI- p YC13B5>0 K(li90l0 

194 PI- p . YC1385J0 K(89Q)0 L ( K P'i )0 PIO 

195 p;- p y (1385>0 KC890l0 L K+ PI- PIO 

19b p;- p YC1405l K PI 

197 Pl· p . y (1405) KO P!O 

19ti Pl- p . Y!1405l KC890J0 

199 p:- p YC140~) 1\(890)0 . ( s pI ) ( K PI ) 0 

200 PI- p Y!1520l ( K PI ) p K- ( K PI ) 

?nt p,- p Yl1<;?0\ ( K Pl l . ( s PI I ( K PI ) 

16 



202 Pl- P : '1<1'>201 KO ( l PI PI l KO 
203 Pi- P = Y<1~20l K<890l0 c < S PI l I K P 
204 P1· P Yl1670l K<8Y0)0 c ( S ~~ l ( K P 
20? PI- ~ XI- K+ K+ PI-
2Gb Pl• P XI- K+ KO PIO 
207 PI- P ~~- KO KO PI+ 
208 PI- P = XIO K+ KO PI• 
209 Pl- P a Xllt530l0 KO KO c XI• KO KO PI+ 
210 Pl- P 4 PRONGS < Ll SO 
211 P1· P • r K+ K- PI- PIO 
212 Pl• P P K+ PO PI- PI· 
213 PI· P P K• KQ PI+ PI• 
214 Pl- P • P KD KO PI- P!O 
215 PI· P P KO ~0 PI- ZO 
216 Pl- P • P KS KS PI- P!O 
217 Pl- P • t< I t< PI l+ K- ZO 
218 Pl• P : N K+ ( K PI l- ZO 
219 PI• ~ • N K+ K- Pi+ PI• 
220 PI· P = N KO KO PI+ PI• 
~21 Pl- P • N KS KS PI+ PI· 
222 PI· P = L K• PI+ PI• PI· 
223 PI- P • L Ko PJ+ PI· PIO 
224 PI- P a l KO Pt+ PI• ZO 
225 PI· P • I L/ SO ) K+ PI+ 2Pl• 
22o PI· P a ( L I SO l KO PI+ PI• PIO 
~?7 Pl- P • ( L I SO l KO PI+ PI· ZO 
t2B PI• P • S<+;•) KS !3PJ)(•,+) 
~79 Pl· P S+ K+ 2PI- PIO 
230 Pl- P • S+ KO PI+ 2PI-
l31 PI· P • S• K+ PI+ PI• P!O 
2~2 Pl- P = S• KO PI+ PI+ PI· 
~3J PI· P • SO K+ pi+ 2PI-
l34 PI· P • SO KO pi+ PI• PIO 
235 PI· P • Yl138~)+ K(890l0 Pl-
236 PI- P a Yl1385)0 K(89Q)+ PI• 
237 PI· P • Y11405) 1(!890)+ Pl-
238 PI- P : 4 PRONGS. ~0 AK 
239 PI- P : 4 PRONGS KS Ks 
240 PI- P • 4 PRONGS I L I SO l KS 
241 Pl- P • P K+ K· PI+ 2PI-
242 PI· P P K+ KO 2PI- PIO 
243 P.- P P K• KO PI+ Pt· PIO 
<44 PI· P P KO KO PI+ ZPI-
24? PI- P • P KS KS PI+ 2PI-
L46 PI- P = N K+ KO PI+ 2PI-
247 Pl- P • h ~- KQ 2PI+ Pl-
24b PI- P = N KO KO PI+ PI· ZO 
?4y PI- P L K+ PI+ 2PI· PIO 
250 Pi- P • L KO 2Pl+ ZPI-
<51 PI- P = L KO PI+ PI· 2PIO 
252 PI- P • ( L I SO l K+ PI+ ?PI- PIO 
253 Pt· P ( l I SO l K+ PI+ 2Pl- ZO 
~54 Pi• P < L I SO l K+ K· KO PI+ PI· 
255 P!· P • I l I SO l KO 2Pl+ 2PI· 
256 Pl· P ( L I SO l I .K PI )+ PI+ 2PI· ZO 
L57 Pi- P a Sl+,•) KS (3P!)(•,+) PIO 
258 PI- P Sl+;-> KS 13Ptl(•,+) ZO 
~59 P ' - P = S + < K P l l + 2P I • Z 0 
26 PI- P S+ K+ PI+ 3PI-
26l PI- P a ~· KO Pi+ 2Pl- PIO 
26< PI- P • ~· KO pi+ 2PI- ZO 
263 PI- P • S· I K PI )+ PI+ PI- ZO 
~64 PI- P : S· K+ 2PI+ 2P!• 
265 Pt- P • S· KO 2PI+ PI- ZO 
~66 PI- P • S• KO 2PI+ Pi- PIO 
%67 PI- P SO KO 2PI+ ZP1• 
268 PI- P 6 PRONGS ( L I SO l 
269 Pi· P • I L I SO l KO 2Pl+ 2PI· PIO 
270 PI- P • I L I SO l KO 2PI+ 2PI- ZO 
271 PI- P • Sl+~-> KS (5PT)(•,+) 
27< PI· P • S• KO 3PI+ 2PI• 
273 PI- P : 6 PRONr.S KO AK 

17 



27• PJ- p 6 PRONGS KS KS 
275 PI- p 6 PR'JNGS ( L I so ) KS 
276 PI- p ( L I SO ) KO 3PI+ ~PI-
277 Pi- p . s ( ·~ -) KS C5Pt)(•,+l PIO 
<78 p_;- p . SC+~-> KS ( 5P I l (•, +) 70 
a~ PI• p S+ KO 2PI+ 3PI• PIO 
280 PI· p S+ KO ;:>PI+ 3PI· zo 
~81 PI- p S• KO JPI+ 2Pt· PIO 
282 PI- p . S· KO Jf'l+ £P•· ZO 
26.; PI· p 8 PRONGS ( L I so ) 

284 PI· r S(+,•) KS <7PI > <··•> 
~8'> PI- p = ( L I SO ) KO 3 PI+ JPI- PiO 
28b PI- p ( L I SO ) KO JPI+ JPI- zo 
287 PI- p 8 PRONGS KO AK 
281< Pl- p 8 PRONGS KS Ks 
289 Pl- p 8 PRONGS ( L I so ) I<S 
290 Pl- p . l KO 4PI+ 4PI-
291 Pl- p S(+,•l KS ( 7P I l ( •,+) PIO 
29C PI- p 5(+~-) KS ( 7P I) (•,+) zo 
29.l PJ- p 10 PRONGS ( L I so ) 

294 P!- p ( L I SO ) KO 4PI+ 4PI- PIO 
c9? PI- p ( L I SO ) KO 4PI+ ~PI- zo 
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