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I. Introduction 
This is the first in a s e r i e s of reports on 

Stable 2-body (S2) scattering data compiled by 
the Par t ic le Data Group (PDG). In this ser ies 
we collect and display differential c r o s s - s e c 
tion and polarization data on S2 reactions as 
well as data on some of the closely related 
channel cross sections (e. g. , total c ross sec
tions). Each report will be accompanied by 
a BCD magnetic data tape in a simple stan
dardized card-image format . 

The system for producing these S2 reports 
and tapes consists of severa l fair ly distinct 
p a r t s which are not as yet completely de
veloped. The first stage is the collection of 
existing data compilations into an " external 
tape l ibrary. " Next, these will be updated 
and corrected where necessa ry , and the S2 
data will be incorporated into a new com
puterized "data-and-documents sys tem" 
(DDS) currently under construction by the 
PDG. Finally, the S2 tapes will be produced 
directly from the DDS data s to re . 

The preparation of data for storage in DDS 
(and development of DDS itself) a r e being 
actively pursued by the PDG, and we have col
lected an external tape l ib ra ry whose contents 
a r e listed in Table I. Copies of the external 
tapes contributed so far a r e available to in
terested use r s , and we have decided that, 
ra ther than waiting for the completion of our 
whole vast system before producing any of the 
S2 se r i e s , it would be useful to produce some 
(perhaps only one) u s e r ' s guides to existing 
external tapes. We have chosen the Lovelace-
Almehed data tape for our f i rs t user 1 s guide 
since it is quite up to date and covers the 
most extensively measured S2 react ions, TTN 
elastic and charge-exchange scattering. 

This book does not contain tables of the TTN 
data on the Lovelace-Almehed tape. Users 
who want tables of the data will be sent a 
microfiche copy of a listing of the tape on 

request . U s e r s who want a copy of the TTN data 
tape itself should Bend a blank tape along with 
their reques t to the PDG. We can also provide 
the KN and KN data from the original Lovelace-
Almehed tape (See Table I) to interested u s e r s . 

Acknowledgment 
Many of our colleagues in the PDG have 

provided much-appreciated advice and en
couragement during the preparation of this 
book. We would particularly like to thank 
Professor A. H, Rosenfeld for useful com
ments , Dr. Alan Rittenberg for his careful 
reading of this book, Dr. David Richards for 
helping with the text, Ms. Marjorie Hutchinson 
for he r programming assistance, and 
Betty Armst rong for handling the physical 
composition of the book. 
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T a b l e I . C u r r e n t h o l d i n g s of t h e P D G e x t e r n a l t a p e l i b r a r y . 
N u m b e r 

M o m e n t u m 3 F i n a l of d a t a 
T a p e D o c u m e n t B e a m {GeV/CJ T a r g e t s t a t e s b ( in 1 0 0 0 ' s ) 

WAGNER 72 IT P K Z 1 

L B L - 6 3 ( T h i s b o o k ) TT A L L p . n T . E . C S 2 2 5 
K 
K 

> 0 . 5 
> 2 

P 
p , n 

T . E . C . S 2 
T . E . C . S Z 

4 
1.5 

W A G N E R 71 
K 
K 

< 2 
< 3 . 5 
> 1 

p . n 
p . n 

P A 

T , E , C , S 
T . E . C 

s s o c . P r d t n . 

17 
3 
2 

C E R N / H E R A 7 0 - 6 K" A L L p . n . d A , , 3 .0 
C E R N / H E R A 7 0 - 7 ir" A L L p . n . d . H e 2 . 7 
C E R N / H E R A 7 0 - 5 IT A L L p . n . d . H e c h a n n e l 1.5 
C E R N / H E R A 7 0 - 3 p A L L p . n , d 1.0 
C E R N / H E R A 7 0 - 2 p A L L p . n . d . H e 0 . 9 
C E R N / H E R A 7 0 - 4 K A L L p . n , d s e c t i o n s 0 . 9 

R O P E R 70 V P U K N A - 2 ( 7 0 ) 
( V P I a n d StJ p r e p r i n t l 

K < 2 . 5 p . n T . E . C S 2 . Q 2 8 

S P I L L A N T I N I 70 C E R N / H E R A 7 0 - 1 V < 1 . 5 p . n TTN 5 

G I A C O M E L L I 69 C E R N / H E R A 6 9 - 1 « A L L P TTN s 
A L L = c o v e r a g e of a l l b e a m m o m e n t a a v a i l a b l e a t t i m e of c o m p i l a t i o n . 

T = t o t a l c . s . , E = e l a s t i c , C = c h a r g e e x c h a n g e , SZ. - o t h e r S 2 , Q2 = q u a s i t w o - b o d y . 



- v ; H ^ «?~> 
* -*„»•,. 

*- V T i 

»*• ft.. •* - ~ , ^ 

> w 
J e" 

t -a ^rr» "s« 

. , Section II. r ' - J-* - 5 , ' • * - - - * , . * , * **? *"" -i - f~ * - t f i 

, J \ j-

SIELECTED FIGURES 
3 . " '.-v - <.»!- 1 

OF TTN p)ATA *r: 

,4" 



7 

II. Selected Figures of irN Data 
A. Introduction 

The Lovelace -Almehed data tape contains 
data on ITN elastic and charge-exchange scat
ter ing: 
• differential c ross section 
• polarization 
• total and elastic c ross sections 
• real parts of forward ampli tudes. 

The main body of the tape is complete through 
September 1971; we have added irN elastic 
and charge-exchange data published between 
September 1971 and approximately September 
1972 at the back of the tape. 

The figures in this section show a selected 
set of data from the tape. In the case of angu
lar distribution data we have selected data for 
the graphs according to the following two rules: 

1) Only data published in a journal or thesis 
a re plotted. Our definition of "published" 
includes cases where actual tables of data 
a r e available only in unpublished form, but 
where there exists a journal ar t ic le or thesis 
describing the experiment and the final results . 

2) Experiments reporting only a few data 
points in regions where abundant data exist 
have been omitted, at our discret ion, for 
reasons of composition. 

3) The small amount of data o n n n and TT n 
reactions has been plotted as if it were on the 
corresponding charge symmetr ic TT p and tr p 
react ions. 

Concerning other types of data, we have 
plotted total cross sections but omitted the 
small amount of data on total elast ic cross 
sections. Forward real par ts calculated r e 
cently from dispersion relations by G. Hohler 
and H. Jakob (private communication) have 
been added to the back of the tape, and are 
plotted here . 

On the figures each data set is labeled with 
a Source ID specific to the reference from 
which the data was obtained. These ID1 s and 
the corresponding references a re listed in the 

Source Index at the back of this book. Un-
plotted data a r e indicated on the figures by 
arrows between data sets at neighboring mo
menta. Thei r references can be tracked dowft 
by f irs t consulting the Momentum Index at the 
back of this book to find the appropriate Source 
ID, and then finding the ID in the Source InderC. 



<- ^ f 1 3 

ft "* , " ^ " ™ i J * , l Lc C i,̂  

. ' -•'-•* frV*»rlf TotalCross slSt.ons^ , r * j ' - - - ,-• 

^ ! ' <• j 1 Vt. 

( * 
^ -

1 I s-

==• t y ^ 

J 'L I 



11 

7r+p total c ross section 

Ecu. (GeV) 

Pbo.m (GeV/c) 

» ANDERS 
• AKDERS tl 
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« UNDE>; 
i ASHK1H 
B COOL 

54 
54 

65 
ee 

• BAREYR 
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60 
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• NEACU 
• BTOHEH 
k BARBEL 
• DEVLIN 
r LIKIUC 
° i-ONCO 
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61 

62 
S3 
ea 

9 BIDDEN 
•> AMDLAR 

63 

" JAMES B6 

s CITRON 
4 OlACOtt 
* FOLEY 
e CAHTEB 
o ALUBV 
» BOWEK 

67 

SO 

» MNISD 
a DAVIDS 

71 

77 p total cross section 

ECM. (GeV) 

tUNC-C 60 
DAHDEL Bl 
USBEB »! 

BAKTKE S3 
OAPEK 62 
OAHDEL St! 
BOLDSA 63 
VOVEKX 62 
FERBEL 63 

errsos BE 
TOUT 

10 10Q 

Pbeam ( G e V / c ) 

61 
ANDEB3 E2 
rztuo ASHEN 

AKDIRS 
EG 

UtHDKN 

COOL 

EDTTAHD 5B 
GO 

DERADO 

21NOV 
8RI3SO 

DARJJEi. Bl 

DEVUR 
62 

VOVIBK GS 

53 
KELLMA B3 

FEUIBO 54 
65 

BEHTAS BB 

C1TE0K 66 

CARTER aa 
BB 
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7r+p elastic differential cross section 
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Tr+p elast ic differential cross section' 
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Tr+p elastic differential cross section 
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i r + p elastic differential cross section l 0i 
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TT+P elastic differential cross sectioa 
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TT+p elastic differential c ross section 
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7i-+p elastic differential cross section ' 
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TT^P elastic differential cross section 
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7r+p Backward elastic differential cross section 
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77+p elastic differential cross section 
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TT+p Backward elastic differential cross section 
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7T+p elastic differential cross section 
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jr + p elastic differential cross section 
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TT+p elastic differential cross section 
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TT+P elast ic differential cross section 
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V"p elastic differential cross section 
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TT+p elastic differential cross sect ion 
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TT+P elastic differential cross section 
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7r +p elastic differential cross section 
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7T+p elastic differential cross sect ion 
P b e a m = S.GeV 

100 

ioy 

t> 

^ 0.1 t-

£ 0.01 

0.001 fe-

0.0001 

1 I
I1

 II
I 

1 1 1 1 1 1 1 1 1 1 j 1 1 "1 r r r 1 I 1 1 1 1 1 1 1 1 1 | 1 1 \ T 

a RUST 70 
•n 

D ° SIDWEL 70 -a • AKEKLO 71 -
Q « CHABAU 73 
ED 
- 0 1 : o 
- 0 -- IB . o 

Q) 

= 0 i 
E % 
'- \ - V 

\ i 
a " »°_ * _ • o _ - + -

! 
' a i 

1 1 1 1 1 i i i i 1 i i i |i 1 i I I I 

i* 

it 
i i i 

4 1 <f 
i 1 i i i i 1 i i i i 1 1 J-U- I I I 

1 

8 9 

(GeV/c) 2 

IT p cross section from four different experiments 
covering the full angular range at 5 GeV/c. 



35 

7 T + p elastic differential cross secti Dl l 
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•n p elastic differential cross sectiou 
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!j T: p elastic differential cross section 
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7T p elastic differential cross section 
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ir-p elastic differential cross section 

1 • p*.;^ i s * • 

1 L. > VASIU so 

DOHAU ag 

i fcn, , 1 ' 

I I t 

Pb. .ni= -ISO 

* t ' t • 

P b . . m " ^ 7 1 

Pb..»- aia 

f 

P b , u o = .11 1 

I ' I 

Pb.un= -105 

1 

0.1 " ' ' . I ' 

1 " pttim= '6*1 ' "̂ 1 
1 

ID r p bBUn- 617 ..! 

0.1 

1" ' ' • -' ' ' ' ' ] 

10 r p b . « n - - e l * -J 
1 

0.1 

r ! 

10 r ? b . u n - -614 ! 
1 

0.1 
r - 1 * 1 

10 

0.1 

P«...m 610 . ! 
] 

10 

1 

! 
* ' r- ' 

pbtmm= -5B3 ] 
] 

0.1 

10 ! Pb.«n= 5H3 .,! 
1 

0.1 
F* "if' t 1 

10 

1 

0.1 

! 
• • . . . . 

Pb«un= 573 

. * H 

] 
i 

10 r 
-

Pbitm= -557 i 
1 

0.1 V 
i 

" } . . • . '• 

0 0 1 

.001 L 
. OlTTEli 
a EBUD 

• PSU1E 
' 3 IB HZ 
• IU6BY 

1 . , . , 1 . . 
I 



40 

n p elastic differential cross section 

I 1 , ' F b . i » i !8S9 ' , V I 
1 r* I ' , t t ] 

0.1 - » , ' -
10 

1 F , 
Pb..m= -683 

] 
0.1 " 

i i ( < 

10 r 

1 1-• 
* 

Pb. .»» -675 1 

0.1 ~ ~ 
10 

1 r '• 
Pb.xm" -6 '5 

1 
0.1 - -
10 

1 
r 
f 1 

' t t • , ( > 

Pb..nx= -661 

t • ' ' ' 

, 1 

0.1 - 1 t t -
10 

; P»..m» -6S8 1 
1 r'""° m 

. • ' " " i 

: 0.1 ! 
• . • 

] 
0.01 r 1 

: » MOOD 
o atiLUi a! .001 • BW5TE IS .001 

r • OGDEli • 5 1 

: 
i . i 

•• BEODY 

1 . . . . 1 . , 
"i 

P b . . „ = '730 

' I ' 

I t 

Pb..m= -726 

x M * ' ' 

1 Pb..m= -726 , ! 
r- ] 

- ' • 1 
* 1 

M i l 

r Pb.xm" -707 

.111. 

i 
f- * ' " t± 

r ' '1 
' » CUITTE 

o WOOD 
• HELLUt 
. WTTIT 
•« OGDLN 1 r , , , , i , . . , 1 . . . . 1 . . -

cos 0 



41 

IT p elastic differential cross section 

t » 

' s • t 
M t I , 

l S t 

. • ' * 

P n i m - .136 * * 
• . ' 

f " " 

[ » * • • • 

1 '45' 

» » 
raaiu: sura — ™ 
OUVEB H j 
BBODV 

i r ^ — 

COS S 

0.1 

» I 0 

1 

0.1 

10 

1 

0.1 

0.01 

.001 

' ?;„'„•!. M e ' 

Pb.,m= -""12 

• • • 11 

- . . • . * fc I *" * * 

?!,„•- •'m 

OGSI* i l 

cos fl 



42 

TT p elastic differential cross section 

1 ' ™ ' 
. , , , | l i i . | i l 

71 ; 

. . . . 1 

- " 

1 !•»..»- ere -
-.. . • • • ; 
! I 

! • • • 

• 
!>,,„„= .6SS 

1... ' 
l > b „ „ = .635 

Pb..m= 614 

-~ 1 1 , 1 

CHAHH " P . . . m - 850 : 
1 " , . • ] 

C.l ~ -
10 

PbMm= 835 ] 
1 . . . ] 

0.1 -
10 

Pb..m" 800 1 
1 r« • ' • 1 

0.1 -
10 

P»,.m= ••"? 

1 i"* • * • • • * 1 
0.1 "™ ~ 
10 

[ P. i im- -MO 

: 
1 r . . * ! 

0.1 ™ " 
10 r 1 

Pbwn" T 2 6 

-0.B6 -0.04 

COS 8 

-0-92 -0.80 

-0.86 -0.94 -0.92 -Q.BG 

cos 0 



43 

7r~p elastic differential cross sectiou 

1 r'" 
' I 

' p b # i m = ' S ^ 5 ' "I 
0.1 - " 
10 

1 
F 
F ' ",, 

Pfa..m= .865 

0.1 -
10 r Ph.«»= .655 

1 1" ' » 1 
t ' t 

* » * 
0.1 -
10 

! 
Pn»«m~ -84B 

1 

0.1 \ > 
1 1 

I M » " -
10 

1 r- I 
• • 

Pb.„,= 846 

! 
0.1 - -
10 [ Pb.u , - .838 . ,1 

t • 

1 

0.1 

0.01 

.001 

^'' 

. 1 . 

t 

• GBA10 
a •oao 
• D i m 
• I t f U 
«. U0DT 
, C U U I 

1 . . . . 1 . . i 
cos 0 

Pb.™= ISS6 • 

1 

0.1 

001 

.001 

P „ „ - .825 

Pb . . » - 922 

' ' H I 1 , '» 

r • 

" M l , ' 

' M l 

M j I M 

P b i W n = .an 

t t 

nasi 
coin 

cos 6 



44 

7r p elastic differential cross section 

100 I 

10 ! 

10 : 

1 

100 , 

BEU1.1 

•BODY 
CIUBO 

P b . u . - 1.004 

Pbiu»= 1 0 0 3 

.̂ 100 
l» 
n •N. 

. f i 
10 

a 1 

•a v. b 
TJ 100 

• t I f . 

Ptwim 5 3 1000 • 

Pftiu** -605 * 

* • i . . * 

, 0 r 
. F 

imt 
e 

iojr 
c 

' ^ 
0.1 

P b , „ » .B7S 

I < I < ' ' 

P..™- «75 . 1 

-t 

H H 
10 « • 

• 

i Pbi im= 1 0 3 5 1 
1 - *, % ^ / : 

100 

i 
* * 1 1 

] 
10 T 

• 

| P » . m - 1 0 3 0 < 

1 • • ° . : 
1 1 • 

• . 
' t • ' 

100 r i 

10 V 

1 

P» . .m= 1 0 3 0 . 

-
100 _ ' 1 

10 

1 

r P b . u n " 1-024 # 1 
100 

• 

l 
1 0 r. P i m m " 1 0 1 7 1 

1 > * • < 
t t * * 

' 1 » » 

100 r 
t t ' 

i 

10 

I 

r P b . . » - I 0 1 0 _ ] 

SUBS '«•• , ; • M B • i 
0 1 Bsn n 0 1 

M a n 71 

f l n i 
\_ ctnt t i t 

. . i . 

»1 

. . . . i . . . : 

cos B 

0.5 1.0 

cos B 



45 

n p elastic differential cross section 

Pb.ua- -800 

- 1 -0.B 

Pb..m- -875 

-0.G8 -0.94 -0.B2 -0.B0 

""" 1 1 1 1 1 

nusB 
1 1 ' . . | i i i i | . . 

P b . ™ - 1-0B5 ! 
1 

0.1 

; • • ! 

10 

1 

0.1 

F 
F . 
i 

. • • 
Pb. .m- 1055 • • 

1 
] 

10 r Pb..m= 1030 ] 
1 

0.1 

"• • • 1 

10 r Pb.un- 1015 ] 
1 ;• . • ' 

0.1 - -

10 

< Pb. .m" 1000 ] 
1 

lll
lll
ll[

 

• " ] 
0.1 - -

10 

1 

F 

, , , ! , . 
• 

Pb..m" -880 

1 1 , 1 , 1 , 1 1 i , 

] 

J 
- 1 -0.9B -0.96 -0B4 

COS 8 

-0.93 -0.90 

COS 8 

http://Pb.ua-


46 

7r~p elastic differential cross section 

10 

I 

100 

10 

t—i—r™r • 

" • . 

1 ' ' ' 1 ' ' ' 

P „ „ = 1.055 . 

Poiun- 1 0 * 5 . 

~1 

1 1 
- • • * « • * 
_• t 

t t 
: 

• * * ) . t , 

1 100 1 t } • -i 

1 10 1 
t '-1 Pb..»= 1-043 

b 
•a 1 -» ' ', 1-

: 

100 ' f 'u' 1 
10 

?«•«»- 1035 ' 1 

1 
- • • • 

• • ' . . 
• 

t 
1 t 

' 
• • ' . . M 

• 
t 

1 t 100 • • ' . . 
• 

t 
1 t 1 

• 
t 

1 t 
: 

10 

1 
• M B O U 
0 ItCKIP 

: 
: 
1 • nan 

: 
: 
1 

0.1 i . . . . i 

• IIODT 

. • M i l 
": 

I -0.5 0 OS ~~^~: 

b t < ' < i I 

I II 

* ( 

* ' • • • . • 
• t t , t 

l 

loo t-

10 r 

< < 1 1 1 

CZRXHO ' 1 



47 

71 p elastic differential cross section 

i U 1 . > | i i i . j . i i i | i , 1 T'l - l 

1 [l-
CBABB '1 Pfc«»n~ 1.230 

0.1 

JO ; 1 

1 
P»»im~ 1.200 ; 

: . • " " ] 
0.1 L.« * : 

Tt 10 r 
<L : P B . l m = 1.160 1 J3 
,B 1 r • * • 1 
c 0 1 K* * " •a 
\ b 
• 0 10 r -

0.1 

10 r 
• » * • -

L I 50 

1 

i 

1 

0.1 

10 

f 
r 

• * ' 

Ph.»m= 

, • • 
1.121 ! 

i 
-

1 

0.1 

0.01 

r r 
—u 

_ L _ , 1 . . 1 . . . 

1.100 

. I . , 

] 

1 - 0 98 ~o.ee -odd —nav. *~*~i 

""1 

Ph.«a= 12B0 

Po.un= 1350 

-0.9B -0.94 -0.92 -0.B0 

COS 8 

cos 8 

http://~o.ee


48 

77 p elast ic differential cross section 

T ~r 
DEIUDO SO 
WOOD SI 
BEUAfl S4 
BRODY 71 
«""•• " P».un= 116! 

'V^' 

Pb.ra= 1.131 . 

V t * 
t T t 

P». .m- 1125 

P b . . „ - 1.121 

< < * 

r 1 1 | 1 ' 1 1 I " , 
' P'b.̂ m= "1-212 1 

1 r *''.,. , .. ,*" 1 
0.1 f- '"»/ 
10 

1 

0.1 

-

••".. 
" . . . , 

Pb.ra- 1^10 

• • ] 

10 r P t „ „ - 1.180 

1 r • • . • 
0.1 • * 
10 

1 : • • • • • . 

Pbtiai= 1-177 

0.1 - ' • »»> 

10 

1 

r 

V 
P b . . « - 1-174 . 

i i 4 

•1 

0.1 - 1 1 1 

10 

1 

! • 
" • ' , . < , 

°b..=,- 1-167 . 

< < ' ' ' 

•] 

0.1 

In . a DUKE 07 
iPUH B« 
BRODY 71 
CIUH9 71 

. . . 1 . . . . 

' 1 

, . , , 1 . . . 

] 
: 



49 

TT p elastic differential cross section 
1 1 1 1 1 1 1 ( i * . 

Pb.«== 1-055 

| i i i i | i 

aula ""J 1 
. 1 

0.1 " -
10 -

Pb.un» 1030 > 

1 
1 

. • ' i 
0.1 - -
10 

r 
P b , m = 1.000 s 

0.1 - -

m
b/

sr
) 

10 1 
Pb.un^ -075 ! 

1 \. . ' ' ] 
b 0.1 - " 

10 r 
P b. i i» = -S50 

*1 
;• . • ] 

0.1 

Pb.u.-

Puim- -ere 

i i . . ! i i . . | i i i i 

Pb.ua" 1-5B0 

• , , , | . ^ ! 
1 

' ' 
0.1 " 
10 

Pb.un- 1-505 

"J 

linn n I 

1 
0.1 " 
10 

P » i m » l « l 
] 

1 

= • ' • • . 
0.1 " 
10 

P b . r a " 1-350 
1 

1 ! . . . . . . 

•J
-II

 U
Ul

l 

0.1 -
10 r 1 

Pb.MB" 1-I» 

-0.B6 

COS 

-0.94 -0.02 -0.QC 
Pbtia" 1-005 

-0.88 -O.Bfl -0.94 -0.B 

http://Pb.ua


50 

7r~p elastic differential cross section 

•" - k " . 

0.01 

.001 

' ' '^.U' ^ \ ' i 

? ' t i » , , . . r 
Pb..™"-1 1-250 

t t * t 

Pb.mm= 1-230 

P,. ,„= 1.217 "t 
• • • ' • f t f t » » 

Pb.«=° 1^14 * | 

> > " ' > 

. , . , 1 1 1 1 i ' P' ' i Uad ' ^ 
1 

4 ( - . . 1 
0.1 - ' ' < i 

: 

1 P h .u» D 1-310 

?° V**s* 1 
D.l -
10 

Pbim° 1.300 1 
..* 1 

0.1 

* • • • •« i.'" ! 

1 f Pbt«B= 1-293 

1 
0.1 -
10 

I r , . 
• • . . « . • 12B2 1 

1 
0.1 - * ' " 
10 

1 
4 

1.280 

1 
01 

1 Pbiim= 1-2B0 

< 1 
" 

? *w.x,4 p«™- l.iBO 

I 

3.1 
i 

• * • • • • • • 

' " . • 
• 1 

10 

r * * « . " * . 

p». . . " 1.281 1 
0., 

).0I 

: * DMX , •»" * _ a Win •• F » lUDT Tl ' * i r 
1 . . . 

j 
cos B 



51 

IT p elast ic differential cross section 

" " ' " . | . i . . | i i T T T - m 
Pb..m= 1-390 'j 

• 
'j 

0.1 

Pb.ra- 1-371 

1 
". I 

; 
0.1 

„=. 1.360 

1 [ 1 

0.1 

P*un° 1-310 

1 

;•• » 

• 
i u

nt
il 

0.1 

Pb.u»= 1393 

: r 1 

Pb. .»- 1-260 

-0 .9 -OB - 0 7 - 0 8 

COS 8 

'MV 

, • - . , . 

P » . » - 1340 _. 

<«1„' 

P b . im- »-338 

t t f t f 

P M . » - 1-33° 

• iUTAI a Dint 
• AMI* 
• WUBT » a u t o 



52 

7r~p elastic differential cross section 

p't.:„i u«i 

»•• • • 

P»..m= 1-433 

; p * * t • 1 1 * t t j t 
P»..m= 1430 

P h " ' ' 

' " ' . / 

t I ' 

"b. .m= 1400 ... 

• '^, / ' 
Pb«m= 1-3B1 

I L • CHBRl «7 
L ^ - DDKC • ? 

ATUH « • 
•BODV T l 

' ' ' ' ' ' Pb.»m= *l-509 

H i 1 

l \ 

Pb..m= 1505 

P»..m- 1505 

pb..m= 1-500 

P»..» *« '•*, '%•••••* 

P « . . » - 1-470 

P»..m- 1-+M 

» DDK! IV 
• APUK SI 
• 8IODY 71 

1.0 — - 1 



53 

•n p elastic differential cross sect ion 

0.1 

= OTT' 73 
i | i i i , | i i 

P b.«m= 1-550 

Pb . .m- 1-523 

'; 

1 

0.1 

r 
• . . . • • • 

P b . . m - 1-505 

1 

1 

0.1 

r 
• 

Pb.u»= 1-480 

] 

1 r 1 

0.1 

1 

• • • • • * * • . • 

P b . m - 1-440 

-0.1 

1 

i 
>» 

Pb .™» 1-411 

] 
-,, , , l , . , . r , , • < 

] 

- 1 -0.9 -0 B - 0 7 -0.6 -0 5 

F7 IA1 
1 ' ' Pt»L~ Moo' 71 *Lnti Bl J DDKE i 1 APUN 01 

F- 8 BODY 71 ,' -; \ , * » • 1 : 
0.1 -v >' -
10 r P b . . m " 1^30 ] 

1 r , 1 

» • • • **• 
t 

; 0.1 j t • **• 
t -

10 r 

• 

p 0 i u « - 1-579 

1 

0.1 i\ i ' ' 1 
4 1 

10 , 1 

1 P b . r a - 1-588 •" 
1 : • ; 

\ t * t * • » i = 
0.1 . i i • " , , ' -
10 

• 

P b . . » - 1-500 

• A 

1 r , > M " -... 1 1 
0.1 - » v > h 

10 

1 ; 
P b . i « - 1510 j 

0.1 i 

1 . . . . 1 . . 
] 

0.5 1.0 

cos 8 



54 

•JT'-p elastic differential cross section 

0.1 !** 
i ' i i 1 1 . i , , , , i , . 

Pb.™= »-700 1 * * • . * * * : 
0.01 

1 

• t t t 
P». .n - 1-718 

1 

01 

0.01 

1 

*. 
• • • • • • * 

Pb..m= 1700 

i 

1 
0.1 r* 

• • » • • » < 
. • • ' 1 

m 0.01 

a 
Pb..m= 1067 

1 
b oi >*• . . . , . • . • • • 1 

0.01 -

L 
Pb..„i= 1590 

Pb..m= 1500 

T 

-I' 
t v * M t t t • t t t f t 

P b . r a - 1-700 

»Ht i , , N , , t H t t n / 
,tt 

P b . . » = 1-670 ^ . | 

i\ . , • • " • " " ' . , , , . ' ' 
• r L 

-1 -0.9 -0.S -0.7 -0.6 -0 .5 - 1 

: . • = 

r ,.' 1 
8- I t ' ' ' > L 

-\ > ' • • V >>'" -

r P b t « „ - 1.604 >'! 

r * \ * * * -

h * ' M ' 

r 
ALLEH QS 

rf BDS2JL 
ESTCBL ;: : • A F U N SB 
BHODV 

, . , 1 
71 

I I I ! , 1 , . 
0.5 1 

cos 6 cos 6 



55 

•n p elastic differential cross section 

1 ' ' ' - 1 • • ' • 1 ' f'..L- WBOI • ; | 
; • i p i m e i 
, o d U T B O J-1 V* 

1 1 

. • > • > • ; , * 0.1 ft ; t , , , " " 
* • «•* 

10 rVl rVl Pb.™= 1.840 , . ] 

1 1 
t * * • ' " " " ' . .'*' 0.1 y '«• y 10 t ' Pb..m- 1-800 . : 

: 
1 

• ! 
F . • • • * • • ••»w., ,• 0.1 

Tl 

• * 

10 -% 
M P b , „ - 1.700 f.~\ 

1 >* 
r 

.-' 1 
0.1 f tt • M M 

10 f 
Pb.M»- 1-732 S 

•• ; 1 r • -i 

0.1 • ' 

10 
r I r I Pb..»- 1-730 yl 

1 »• 1 

0.1 
ift»t» 

0.01 

i 
i 1 

.001 r •j 
-, . . . . . . . . : 

Di„. 

• • • I • • • • I ' p b • i fe.030' 

I'll 1" 
u < W t U i U < 

Pb.«nr= 2-000 / 

/ 

\f. | 

Pb..m- 1-880 _ ' 

II 
,...-, Y''',.!* 

* niuoor S3 
r a ESTIRL •*1 

> iPLIH •>: • BtTSU. ••-
" " . . . 1 1 . . , , " 0.5 1.0 

- 1 -0.5 0 0,5 1.0 

COS 6 



56 

IT p elastic differential cross section 

S 

i ' ' ' ' i ' ' ' ' i ' ' ' ' i ' ' ' 'i 
OTT T 3 ; 

Pb„m= 2 1 1 1 

t * • • 

' • ! ' 

t t * 

P». .m" 1B16 

* f * * * 

' ' » • • 

A P U N OB 
P t . .„= 2150 

!Wt> 
• . " " • • • " . ,> 

P f , „ . 8.100 

100 

10 

» '*"• t f / S n ^ 

Pb. .m- S07D 

Pb . .»» 2070 

h "' » " ' ' 

Pb..o= 20'0 

t»t 

1 , i 

H ^ ' M 

< / V < . 

</ 
t l 

0.01 r T I ' 

i r l 

I I 1 1 L 
-0.9 -0.8 -0.7 -D.6 -0.5 - 1 -0 .5 0 0.5 1.0 

COS 8 COS 8 



57 

•n p elastic differential cross section 

autik M 
MCOH M 

, - ! _ • tf UK » 
c - UYIOL • • 

100 

10 

1 

^ loo 

1 

W" 
\t us "'V 

?,,„= MOO 

100 

lOfe-
b 

H 1 , ,H)< 
Ill II ' 

' V 
P. , .™- ai?o / 

Pw««- ij-1^1 *l 

IT X t t f 
•• t t 

t . 

100 

10 

1 

100 

D E1TE1U. 
> JACOMI 

l\rf ri i i 'T' 1 " 1 ' 1 ! 
i t * F i n s - 8.360 

/ 

M11 iTTll I 

*• to^ti 
1 

100 

10 
*»,, 

COS fl 

It NDKWnm I ( H 1 H3I l iu. UMllUtl W F U E K t l S ) 

Pb™.- 2^80 

M » " * v > > 

»M 

,1' 

",tiV'" ' • • • " , / 



58 

TT p elastic differential cross section 

, 0 e P b . l - Woo' •QStt M cmio. •• 
1 r • cuurao 7i 

0.1 

f 

1 0 1 ) . i i i i i i i 

I " 

II "111 
. • . " • ' • " " • 1 

Pb,.»= " 8 0 

Pb. .m- 2-460 

til 
10 

1 

100 

10 

h Hllf 
t""1"*"'^ 

P b . . „ " 2.460 

III'IH 

h n l ! l I i 

l o ' t t ' . f i 
p t . .«- a(a*o , . 

. , * « " * 
Hi 

ui ai ucois at 
BVSXA Iff 
CXRKHO YO 

I P ss 2.73E 

^ 7 
Pb. .m" 2730 

> * Pb..m= 2-850 

I 
,1 < 1 " ' < « / ] 

100 

10 

t ' S ^ V 

t • • t • * • • * * • t • ' 

cos 6 

D.a 1.0 U U J - 1 - 0 , 5 0 D.S 1.0 

COS 6 



59 

•n p elastic differential cross section 

F - • • , ! , . - • • • • • , • , 

1 I ' ' ' ' I ' ' ' ' ] 
OTT 73; 

pbi«a= 3-ODB -

I 

' * % t t n » » * » . • , 

Pb..m= MOD 

• I t 

Pb..m- Z-412 

t * t t 

P|»im= 2.309 

ll 
Pb.un= 8205 

' l i t 

100 

10 

1 

100 

0.01 

.001 

I I I ' I i * I I I I 
PHIL n ucoai H 
OBUB M 
BUUB IT 
JFLtK «• 

'[0 
v w -d 

p „ m - tiaof 

P b .„= 3i20 

tt t t t t 
EI I I I I j l l 

t t 

Pt. im- a - ' 5 0 * 

I T 
Pb.tm- 2-840, 

iimr »»*• 

nil H TIT tt 
i . 1 1 1 1 

t tyV 

1 -0.5 0 0.5 1.0 

cos 6 

-1 -0.9 -O.B -0.7 -0.8 -0.5 

COS 8 



60 

Tr~p elastic differential cross section 

1 b I I I I | 

* t 

rr 
' • • < • • • t t * 

• * t 

Pb.ui.» 3.300 

" l " " l " " i " " l " " l " " l " " l " " l > 
JJHDTD 
C2APIK 
p i n . 

_ I _ J I I ! I • • ' 

P» .„ ,= 16.039 

P i m m - 1 2 - 0 0 0 

P b . m - 8.000 , 

t P | » u - 7.338 

Pb.«m= " S O 

- 1 -0.98 -0.98 -0.94 -0.92 -0.90 

COS 8 

1 
0.1 0.3 0.3 D.4 0.5 0.6 0.7 O.B 0.9 1.0 

COS 8 



61 

7r p elastic differential cross sect ion 
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7r "p elastic differential cross section 
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TT~P elastic differential cross section 
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ir~p elastic differential cross section 
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7r~p elastic differential cross section 
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7T~p elast ic differential cross section 
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TT p elastic differential c ross section 
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7T p-*n7r° Legendre coefficient 
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Differential cross section for IT p->n7r° 
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Differential cross section for 7r_p-»mr0 
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Differential cross section for IT p-»mr° 
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Differential cross section for i\ p-»n7T° 
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Differential cross section for IT p-»n7T° 
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Differential cross section for •n p->n7r° 
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Differential cross section for 7T p-»n7r° 
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•Tr̂ p elastic polarization 
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7r+p elastic polarization 
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7r +p elastic polarization 
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7T+p elastic polarization 
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7r +p elastic polarization 
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7r p elastic polarization 
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TT p elastic polarization 
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7r~p elastic polarization 
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it p elastic polarization 
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7r~p elastic polarization 
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TT p elastic polarization 
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7r p elastic polarization 
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TT p elastic polarization 
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•n p eiastic polarization 

-• iP° s 

- P»..m= 2(rto 

- 1 1 1 - 1 < 1 

' n Pbiua= 1-982 
' 

1 1 l A < 

i 
i 

i 
1 

i 

-
1 ,•' * t t . 

i 
i 

i 
1 

i 

- ' 1 ' , • • » • • • ' *t 

t l ,y 

i 
i 

i 
1 

i 

— -

f T 

Pb..m= 1 .W 

] , ( 

— -
l ' ' l ' '\ 

A 
Pb>m- 1-001 

11 1 ' A l i , , ' . . . I 
i 

- i - 0 . 5 

C 

0 J.5 

os fl 

1 

1.5 

i i i i l i . 

• ESIZU. es 
• COX AS 
• CZBHHO 7 x ~ 

.5 1 P bt im= 2500 

.0 1 SP - .5 SP 
.5 

.0 

- Pb. m = slieo 
.5 

.0 
jjH i l W 

- .5 - 1 i , i 

I 1 1 

.5 - i 
Pb..m» 2- ™ 

.0 -M— -r~-
-.5 - 1 , M'V 

-
W » : 

1 
.40 

.b 

.0 

~ ¥-.b 

.0 1 ¥-
-.5 - -

1, 
.5 

.0 

P b „ m - 2.090 

t 

.5 

.0 
* T 

- .5 '1 ' ' 1 
I 1 1 , , , , 

0.5 1.0 



96 

7r p elastic polarization 
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7r~p->mr° elastic polarization 
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Real and imaginary pa r t s of forward ampli tudes 

Ecu. (GeV) 
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1=3/8 

/ / \ "i o ,("N)-taA'(0')/P h„m 

/ / Y yx : 

^\ . , / N N -' Rei'(0-)/Pb..m 

A smooth interpolation of the Tf N total cross sections for 1=3/2 
and 1=1/2, and the corresponding real parts of the forward ampli
tudes as calculated from dispersion relations by G. Hohler and 
H. P. Jakob (private communication). Ihe normalization of the 
curves lor each value of I is such that the sum of their squares 
divided by 19.G gives dff/dt at 00 in mb/(Gev7c) :. Ths total cross 
sections shown here are not on the l.ovelace-MTiehed tape. 
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Spin rotation parameters 
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A. Sample Listing 
U 950C P 950.0 12.0 

PI N DATA AT PLAB = 950.0 CEV/C ELAB = 820.6 MEV MASS = 
PI N DATA AT PLAB = 95C.0 PEV/C S = 2.702 GEV**2 PCM = 

OUADRATIC INTERPOLATION OF CARTER,PR 168,1457(68) TOTAL CS. 
L PI+P T P 950.000 22.99978 .02261 .18125 

ECLECTIC FORWARD REAL PART. DISPERSION INTEGRAL H0EHLER68 WITH 
ERROR FROM CARTER68. LOW ENERGY PARAMETERS L0VELACE67. 

L PI+P F E 820.600 - . 2 2 1 8 6 .C9130 

1643.7 MEV 
542.3 MEV/C 

CARTER6B 
CARTER68 

1968A 
1968A 
1968A 

J.HEUHEBAERT, BRUXELLES LhEB-8(62) + B.THEVENET.SACLAY CEA2306163).HEUHEB62 
QUOTED IN ROSENBERG ROPER UCRL 14Z02 

L PI+P 0 E 820. 12.7 .5 HEUHEB62 

M.DE BEER ET AL.(SACLAY)) KP B12I19691617 
810 MEV PI+P HBC. NORMALIZED TO TOTAL = 23.5 

N PI+P E 810. . 1 . 
L PI+P DIE 810. 11.0 .3 
L PI+P 0 E 810. 12.5 .23 

B.DELER, SACLAY CEA-R-357916S). HBC. 940+-10,1430+-20MEV/C. 
NORMALIZED TO TOTAL IN BAREYRE COLLECTION. READ FROM HISTOGRAM. 

N PI + P E 810. . 1 . 
L PI+P Q E 810. 12.5 .24 
D PI+P D E 810. .85 2.673 .140 
D PI+P D E 810. .75 2.057 .123 
D PI+P 0 E 810. .65 1.795 .115 
D PI+P D E 810. .55 1.425 .102 
D PI+P D E 810. .45 1.245 .096 
D PI+P D E 810. .25 .768 .075 
D PI+P D E 810. .25 .515 . 0 6 1 
D PI+P D E 810. .15 .484 .060 
D PI+P D E 810. .05 .292 .046 
D PI+P D E 810. - . 0 5 .226 . 0 4 1 
D PI+P D E 810. - . 1 5 .236 .042 
D PI+P D E 810. - . 2 5 .269 .044 
D PI+P D E 810. - . 3 5 .241 .042 
D PI+P D E 810. - . 4 5 .429 .056 
D PI+P D E 810. - . 5 5 .527 .062 
D PI+P D E 810. - . 6 5 .406 .055 
D PI+P D E 810. - . 7 5 .512 .061 
D PI+P D E 810. - . 6 5 .439 .057 
D PI+P5D E 810. - . 9 5 .279 .045 

N PI+P 
L PI+P 

PI+P 
PI+P 
PI + P 
PI+P 
PI+P 
PI+P 
PI+P 
Pl+P 
PUP 
PI+P 

LdUTAUD, 
CHANGED 
E 320. 

PL 1,20 
MEANS 

7(62 1 CHANGED. 
REBINNED 

HBC. 

820. 
820 
820. 
820. 
820. 
820. 
B20. 
620. 
820 
820 
820 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

.8750C 

.70000 

.5000C 

.30000 

.1000C 
- .10000 

.30000 
- . 5 0 0 0 C 
- . 7 0 0 0 C 
- . 9 0 0 0 0 

.04 
.6 

2.20000 
1.40000 
1.20000 
.40000 
.40000 
.20000 
.30000 
.30000 
.30000 
.30000 

.40000 

.22000 

.20000 
.10000 
.10000 
.07000 
.09000 
.09000 
.09000 
.09000 

DUKE, RHEL-M128(67) 
N PI+P D P 950. 
D PI+P D P 950.000 

, C0UNT..1S. NORM.ERROR FROM THRESHER. 
.02 

•8140C 2.34900 .14000 

DEBEEP69 
DEBEER69 
DEBEER69 
DEBEER69 
DEBEER69 

DELEP 69 

OELEP 69 
DELER 69 
DELER 69 
DELER 69 
DELER 69 
DELER 69 
DELER f>9 
DELER 69 
DELER 69 
DELER 69 
DELER 69 
OELER 69 
DELER 69 
DELEP. 69 
DELER 69 
DELER 69 
DELER 69 
DELER 69 
DELER 69 
DELER 69 
DELER 69 

BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 
BARL0U62 

DUKE 67 
DUKE 67 
DUKE 67 
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D P I + P D P 9 5 0 . 0 0 0 • 7 4 1 4 C 2 . 2 5 6 0 0 . 1 1 0 0 0 DUKE 67 
D P I + F D P 9 5 0 . 0 0 0 . 6 1 2 8 0 1 . 5 8 3 0 0 . 1 1 0 0 0 OUKE 6 7 
D P I + P D P 9 5 0 . 0 0 0 . 4 7 7 7 0 1 . 0 8 5 0 0 . 0 8 0 0 0 DUKE 67 
D P I + P D P 9 5 0 . 0 0 0 . 3 5 1 0 C . 6 3 9 0 0 . 0 4 1 0 0 DUKE 67 
D P I + P D P 9 5 0 . 0 0 0 . 2 0 8 7 0 . 4 6 5 0 0 . 0 3 0 0 0 DUKE 67 
D P I + P D P 9 5 0 . 0 0 0 . C 8 9 8 C . 2 8 7 0 0 . 0 2 1 0 0 OUKE 6 7 
D P l + P D P 9 5 0 . 0 0 0 - . C 5 6 1 0 . 2 5 1 0 0 . 0 2 1 0 0 DUKE c 7 
D P I + P D P 9 5 0 . 0 0 0 • . I 8 8 0 C . 2 9 0 0 0 . 0 2 4 0 0 DUKE 6 7 
D P I + P D P 9 5 0 . 0 0 0 - . 2 2 1 0 0 . 3 1 2 0 0 . 0 2 6 0 0 DUKE 6 7 
D P I + P D P 9 5 0 . 0 0 0 - . 4 5 4 8 C . 3 7 1 0 0 . 0 2 3 0 0 CUKE 6 7 
D P I + P D P 9 5 0 . 0 0 0 - . 5 7 5 2 C . 4 7 4 0 0 . 0 2 9 0 0 DUKE 67 
D P I + P D P 9 5 0 . 0 0 3 - . 6 9 1 5 0 . 4 9 6 0 0 . 0 3 3 0 0 OUKE 67 
D P I + P D P 9 5 0 . 0 0 0 - . 7 7 7 3 C . 4 8 2 0 0 . 0 3 5 0 0 DUKE 6 7 
D P I + P D P 9 5 0 . 0 0 0 - . S 4 6 1 C . 4 2 1 0 0 . 0 3 6 0 0 DUKE 6 7 
D P I + P D P 9 5 0 . 0 0 0 - . 9 0 0 8 0 . 4 8 8 0 0 . 0 4 1 0 0 DUKE 6 7 
D P I + P D P 9 5 0 . 0 0 0 - . 9 4 2 3 C . 5 1 9 0 0 . 0 4 9 0 0 DUKE 6 7 
D P I + P D P 9 5 0 . 0 0 0 - . 9 6 6 0 C . 5 6 2 0 0 . 0 8 9 0 0 DUKE 67 

S . L . B A K E R ET A L . I C / W E S T F I E L D L O N D O N I 7 0 ) , NP 6 1 6 ( 1 9 7 0 ) 2 9 BAKER 7 0 
H 8 C . P I + P 8 9 5 t 9 4 5 , 9 9 5 , 1 0 4 0 M E V / C . NORMED TO G I A C O M E L L I ( 6 6 I T 0 T A L . BAKER 7 0 
DISAGREE WITH DUKE COUNTER DCS I N BACKWARD D I R E C T I O N . BAKER 7 0 

N P I + P P 9 4 5 . . 1 . BAKER 7 0 
L P I + P 0 P 9 4 5 . 1 3 . 4 2 . 1 4 BAKER 7 0 
D P I + P 5 D P 9 4 5 . - . 9 7 5 . 2 5 . 0 4 BAKER 7 0 
D P I + P D P 9 4 5 . - . 9 2 5 . 4 0 . 0 5 BAKER 7 0 
D P I + P D P 9 4 5 . - . 8 7 5 . 4 3 . 0 5 BAKER 7 0 
D P I + P D P 9 4 5 . - . 8 2 5 . * 3 . 0 5 BAKER 7 0 
D P I + P D P 9 4 5 . - . 7 7 5 . 4 8 . 0 5 BAKER 7 0 
D P I + P D P 9 4 5 . - . 7 2 5 . 5 4 . 0 5 BAKER 7 0 
D P I + P 0 P 9 4 5 . - . 6 7 5 . 3 8 . 0 5 BAKER 7 0 
D P I + P 0 P 9 4 5 . - . 6 2 5 . 4 2 . 0 5 BAKER 7 0 
0 P I + P D P 9 4 5 . - . 5 7 5 . 4 4 . 0 5 BAKER 7 0 
D P I + P D P 9 4 5 . - . 5 2 5 . 3 5 . 0 4 BAKER 7 0 
D P I + P D P 9 4 5 . - . 4 7 5 . 3 3 . 0 4 BAKER 7 0 
D P I + P D P 9 4 5 . . 4 2 5 . 2 5 . 0 4 BAKER 7 0 
D P I + P D P 9 4 5 . - . 3 7 5 . 2 8 . 0 4 BAKER 7 0 
D P I + P D P 9 4 5 . - . 3 2 5 . 2 9 . 0 4 BAKER 7 0 
D P I + P D P 9 4 5 . - . 2 7 5 . 2 2 . 0 3 BAKER 7 0 
0 " I + P D P 9 4 5 . - . 2 2 5 . 2 1 . 0 3 BAKER 7 0 
D P I + P D P 9 4 5 . - . 1 7 5 . 2 5 . 0 4 BAKER 7 0 
D P I + P D P 9 4 5 . - . 1 2 5 . 2 2 . 0 3 BAKER 7 0 
D P I + P D P 9 4 6 . - . 0 7 5 . 1 5 . 0 3 BAKER 7 0 
D P I + P D P 9 4 5 . - . 0 2 5 . 1 5 . 0 3 BAKER 7 0 
D P I + P D P 9 4 5 . . C 2 5 . 2 1 . 0 3 BAKER 7 0 
D P I + P D P 9 4 5 . . 0 7 5 . 2 6 . 0 4 BAKER 7 0 
D P I + P D P 9 4 5 . . 1 2 5 . 4 3 . 0 5 BAKER 7 0 
D P I + P D P 9 4 5 . . 1 7 5 . 4 1 . 0 5 BAKER 7 0 
D P I + P D P 9 4 5 . . 2 2 5 . 5 5 . 0 6 BAKER 7 0 
D P I + P D P 9 4 5 . . 2 7 5 . 5 7 . 0 6 BAKER 7 0 
0 P I + P D P 9 4 5 . . 3 2 5 . 7 4 . 0 6 BAKEP 7 0 
• P I + ? D P 9 4 5 . . 3 7 5 . 6 8 . 0 6 BAKER 7 0 
D P I + P D P 9 4 5 . . 4 2 5 . 8 8 . 0 7 BAKER 7 0 
0 P I + P D P 9 4 5 . . 4 7 5 1 . 0 1 . 0 8 BAKER 7 0 
D P I + P D P 9 4 5 . . 5 2 5 1 . 2 4 . 0 8 BAKER 7 0 
D P I + P D P 9 4 5 . . 5 7 5 1 . 4 2 . 0 9 BAKER 7 0 
D P I + P D P 9 4 5 . . 6 2 5 1 . 6 0 . 0 9 BAKEP 7 0 
D P I + P D P 9 4 5 . . 6 7 5 1 . 8 1 . 1 0 BAKER 7 0 
D P I + P D P 9 4 5 . . 7 2 5 1 . 8 6 . 1 0 BAKER 7 0 
0 P I + P D P 9 4 5 . . 7 7 5 2 . 2 7 . 1 1 BAKER 7 0 
D P I + P D P 9 4 5 . . 8 2 5 2 . 3 7 . 1 1 BAKEP 7 0 
D P I + P D P 9 4 5 . . 8 7 5 2 . 4 0 . 1 2 BAKER 7 0 

ARIZONA P I + P P I - P AT 180 DEGREES 575 TO 1 6 3 5 MEV/C A P U 0 N 7 1 
PRELIMINARY DATA THC PERCENT S Y 5 T . ERR. FOLDED I N A R I Z 0 N 7 1 

INTERPOLATED POINT A R I Z 0 N 7 1 
N DFP 9 5 0 . 0 0 0 O.COOOC C . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 A R I Z 0 N 7 1 
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D PI + P D P 950.000 -1.C000C . 0 1 5 2 2 

OUADRATIC INTERPOLATION CF CARTER,PR 168,1457(68) TOTAL CS. 
L PI -P T P 950.000 54.C422S .05439 .18018 

CARTER68 
CARTER68 

ECLECTIC FORWARD REAL PART. DISPERSION INTEGRAL H0EHLER68 WITH 1968A 
ERROR FROM CARTER68. LOW ENERGY PARAMETERS L0VELACE67. 1968A 

L PI -P F E 820.600 .81239 .14276 1968A 

BRODY ET AL PR 03,2619(1971) H8C 
NUMBERS IN SLAC-PUB-789/UCRL-20223 

PI -P AT 35 MMTA 
SUPLEMENT 

N PI-P D X 1647. 1. 
D PI-P D X 1647. .925 e.az .52 
0 PI-P D X 1647. .85 6.10 .31 
D PI-P D X 1647. .75 2.89 .17 
D PI-P D X 1647. .65 1.65 .12 
D PI-P 0 X 1647. .55 C.79 .08 
0 PI-P D X 1647. .45 0.49 .06 
D PI-P D X 1647. .35 C.54 .06 
0 PI-P D X 1647. .25 C.37 .05 
D PI-P D X 1647. .15 C.40 .05 
D PI-P 0 X 1647. .05 C.35 .05 
D PI-P a X 1647. -.05 0.28 .04 
D PI-P D X 1647. -.15 C.35 .05 
D PI-P D X 1647. -.25 C.53 .06 
D PI-P D X 1647. -.35 C.63 .07 
0 PI-P 0 X 1647. -.45 1.00 .09 
D PI-P D X 1647. -.55 1.47 .11 
D PI-P D X 1647. -.65 1.91 .13 
0 PI-P D X 1647. -.75 2.00 .14 
D PI-P D X 1647. -.85 1.91 .16 
D PI-P D X 1647. -.95 C.75 .08 

1 3.1 S.CRABB ET AL. PRL 27, 216(71). 
D .CRABB ET AL. ST.LdUIS PREPRINT (71) . DOUBLE 
BACKWARD PI-P, 600-1280MEV/C. 33MMA. DISAGREE 

N PI-P D P 950. . .04 
0 PI-P C P 950. -.5988 .187 .013 
0 PI-P D P 950. -.9958 .243 .012 
D PI-P 0 P 950. -.9906 .338 .013 
D PI-P 0 P 950. -.9831 .442 .013 
D PI-P 0 P 950. -.9728 .609 .013 
D PI-P C P 950. -.9597 .821 .014 
D PI-P D P 950. -.9438 .993 .015 
D PI-P D P 950. -.9253 1.145 .015 

DOUBLE ARM SPECTROMETER. 
ABILLQN ABOVE 1100. 

BRODY 71 
BRODY 71 
BRODY 71 
BRODY 71 
BRODY 71 
BRDDY 71 
BPODY 71 
BRODY 71 
BRDDY 71 
BRODY 71 
BRQDY 71 
BRODY 71 
BRODY 71 
BRODY 71 
BRODY 71 
BPODY 71 
BRODY 71 
BRODY 71 
BRODY 71 
BRODY 71 
BRODY 71 
BPODY 71 
BRODY 71 

CRABB 71 
CPABB 71 
CPABB 71 
CRABB 71 
CRABB 71 
CRABS 71 
CPABB 71 
CRABB 71 
CRABB 71 
CRABB 71 
CRABB 71 
CRABB 71 

BEALL, PR 126 ,1554(62) . SC. 
D PI -P PAE 830.000 90.COOOO .37000 

BEALL 62 
BEALL 62 

P.BORGEAUD ET AL. PL 1 0 , 1 2 4 ( 6 4 ) . 
SYSTEMATIC ERHORS FOLDED I N . 

D PION D E 815. 1 . ' 2 . 4 0 

SC. FORWARD CX 765-1860 MEV. B0RGEA64 
B0RGEA64 
B0RGEA64 

CERN-TH PARTIAL 
S31 R 820.6 

820.6 

kAVE DISPERSION RELATION FITS 

P31 
"33 
033 
035 
F35 
F37 
G37 
G39 
H39 
H31 
S l l 

820.6 
820.6 
820.6 
820.6 
820.6 
820.6 
820.6 
820.6 
620.6 
820.6 

- 2 3 . 
176. 

- 2 . 
- 2 . 

6 . 

19254 
C53 
840 
938 
£25 
9B0 
C13 
446 
E26 
115 
431 
605 

- . 0 0 8 7 7 
.492 

1.380 
.462 
.306 
.213 
.240 
.085 
.146 
.060 
.108 

24.990 

.54520 

.93564 

.82022 

.71097 

.96375 

.96124 
1.00000 
1 ,00000 
1 .00000 
1 .00000 
1 .00000 

.36748 

WITH LARGE 
- . 0 1 0 1 6 

.01599 

.03515 

.01221 
.01044 
. 0 0 8 6 1 
.00279 
.00032 
.00016 
.00064 
.00064 
.32950 

.000045 
• ,000050 

.COOOOO 

.000000 

.OOOOCC 
.000018 
.000000 
.000000 
.000000 
.000000 

- .125800 

CERN 68 
FIT+-DR 
01 /09 /67 
01 /09 /67 
01 /09 /67 
01 /09 /67 
01/09/67 
01 /09 /67 
04 /09 /67 
03 /09 /67 
03 /09 /67 
03 /09 /67 
07/04/68 
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p P l l 8 2 0 . 6 1 5 5 . 3 4 2 6 . 0 3 2 . 4 3 5 2 1 . 0 8 7 6 0 . 0 0 5 4 4 0 0 1 / 0 9 / 6 7 
P P13 8 2 0 . 6 - 4 . 1 0 1 1 . 5 1 2 . 9 4 0 5 1 . 0 3 0 8 8 - . 0 0 0 2 5 6 0 1 / 0 9 / 6 7 
P 0 1 3 8 2 0 . 6 1 6 4 . 2 9 2 5 . 1 6 0 . 8 0 0 0 8 . 1 4 9 0 0 . 0 0 1 8 0 0 0 5 / 0 4 / 6 8 
P D15 8 2 0 . 6 1 7 . 0 8 1 3 . 1 8 4 - .37133 . 0 4 1 4 4 - . 0 0 0 0 6 4 0 2 / 0 9 ^ 7 
P F 1 5 R 8 2 0 . 6 . 2 3 2 0 7 - . 0 3 6 3 9 . 4 9 4 9 3 - . 0 2 8 0 4 F I T + - •-
P F17 8 2 0 . 6 - . 3 5 2 . 3 3 0 i.aoooo . 0 0 2 8 8 O.COOOCO 0 1 / 0 9 / 6 7 
P G17 8 2 0 . 6 1 . 8 3 0 . 2 4 0 1 . 0 0 0 0 0 . 0 2 2 0 0 O.COOOOO 0 4 / 0 4 / 6 8 
P G I 9 8 2 0 . 6 . 4 8 9 . 4 2 4 1 . 0 0 0 0 0 . 0 0 1 6 0 . 0 0 0 0 0 0 0 3 / 0 9 / 6 7 
P H19 8 2 0 . 6 . 3 7 6 . 2 6 0 1 . 0 0 0 0 0 . 0 0 1 8 0 . 0 0 0 0 0 0 0 3 / 0 9 / 6 7 
P H l l 8 2 0 . 6 . C 0 4 . 0 7 8 1 . 0 0 0 0 0 . 0 0 0 7 0 . OOOOQl' u ? / 0 9 / 6 7 

U 9750 P 975.0 8.0 
PI N DATA AT PLAB = 975.0 PEV/C ELAB = 845.4 MEV MASS = 1657.7 MEV 
PI N DATA AT PLAB = 975.0 fEV/C S = 2.748 GEV**2 PCM = 551.8 MEV/C 

CUADRATIC INTERPOLATION CF CARTER,PR 1 6 8 , 1 4 5 7 ( 6 8 1 1 TOTAL C S . CARTER6B 
L P I + P T P 9 7 5 . 0 0 0 2 3 . 7 1 8 1 3 . 0 2 3 4 2 . 1 7 4 4 0 CARTER68 

ECLECTIC FORWARD REAL P A R T . DISPERSION INTEGRAL H0EHLER68 WITH 1968A 
ERRCR FROM CAPTER68. LOW ENERGY PARAMETERS LHVELACE67 . 1968A 

L P I + P F E 8 4 5 . 3 0 0 - . 3 1 6 0 2 . 0 9 2 7 5 1968A 

DUKE, R H E L - M 1 2 8 I 6 7 ) . COUNTERS. NORM .ERROR FROM THRESHER. DUKE 6 7 
N P I + P D P 9 7 5 . . . 0 2 DUKE 6 7 
D P I + P D P 9 7 5 . 0 0 0 . 8 1 1 1 C 2 . 5 1 5 0 0 . 1 5 0 0 0 DUKE 6 7 
0 P I + P D P 9 7 5 . 0 0 0 . 7 3 7 3 0 1 . 8 9 4 0 0 . 1 5 0 0 0 OUKE 67 
D P I + P D P 9 7 5 . 0 0 0 • 6 0 7 4 C 1 . 6 2 4 0 0 . 1 6 0 0 0 DUKE 6 7 
D P I + F 0 P 9 7 5 . 0 0 0 . 4 7 1 0 0 1 . 3 2 1 0 0 . 0 6 3 0 0 DUKE 6 7 
D P I + P D P 9 7 5 . 0 0 0 . 2 4 3 2 0 . 9 1 4 0 0 . 0 3 8 0 0 DUKE £ 7 
D P I + P 0 P 9 7 5 . 0 0 0 . 2 0 1 1 C . 4 7 5 0 0 . 0 2 8 0 0 DUKE 67 
D P I + P D P 975 .OOC • C 8 1 1 0 . 3 4 3 0 0 . 0 2 0 0 0 DUKE 67 
D P I + P D P 9 7 5 . 0 0 0 - . C 6 5 1 0 . 2 3 2 0 0 . 0 1 8 0 0 DUKE 6 7 
D P I + P D P 9 7 5 . 0 0 0 - . 1 9 6 0 C . 2 4 1 0 0 . 0 2 0 0 0 OUKE 6 7 
D P I + P D P 9 7 5 . 0 0 0 - . 2 2 8 9 C . 3 3 8 0 0 . 0 2 4 0 0 OUKE 6 7 
D P I + P D P 9 7 5 . 0 0 0 - . 4 6 1 8 0 . 3 9 1 0 0 . 0 2 3 0 0 DUKE 6 7 
0 P I + P D P 9 7 5 . 0 0 0 - . 5 B 1 0 C . 4 5 3 0 0 . 0 2 6 0 0 DUKE 6 7 
D P I + P 0 P 9 7 5 . 0 0 0 - . 6 9 5 3 0 . 4 9 5 0 0 . 0 2 9 0 0 DUKE 6 7 
0 P I + P 0 P 9 7 5 . 0 0 0 - . 7 8 1 5 0 . 5 3 8 0 0 . 0 3 2 0 0 DUKE 6 7 
D P I + P D P 9 7 5 . 0 0 0 - . e 4 9 0 C . 5 0 1 0 0 . 0 3 4 0 0 DUKE 67 
0 P I + P D o 9 7 5 . 0 0 0 - . 9 0 2 7 0 . 6 3 8 0 0 . 0 4 4 0 0 DUKE 6 7 
0 F I + P D P 9 7 5 . 0 0 0 - . 9 4 3 2 0 . 5 7 8 0 0 . 0 4 6 0 0 DUKE 6 7 
D P l + P D P 9 7 5 . 0 0 0 - . 9 6 6 6 C . 6 1 4 0 0 . 0 8 4 0 0 DUKE 6 7 

ARIZONA P I + P P I - P AT 180 CEGREES 575 TO 1635 MEV/C A R I Z 0 N 7 1 
PRELIMINARY DATA TWC PERCENT SYST. ERR. FOLDED I N A R U 0 N 7 1 

INTERPOLATED POINT A P I Z D N 7 1 
N DFP 9 7 5 . 0 0 0 O.COOOC C . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 6 R I Z 0 N 7 1 
0 P I + P D P 9 7 5 . 0 0 0 - l . C O O O C . 8 4 8 3 5 . 0 1 8 6 7 . 0 1 7 0 3 A R U 0 N 7 1 

P I P L U S PROTON CERN-HCLLAKD 69 . 9 7 GEV/C ANGULAR D I S T R . CERNH070 
CERN-HOLLAND GROUP AL8R0W ET AL NP B 2 5 ( 1 9 7 1 ) 9 CERNH070 

N P I + P D P 9 7 0 . . 1 . CERNH070 
D P I + P D P 9 7 0 . . 8 4 2 2 C 2 . 3 2 0 0 4 . 1 1 6 0 0 CERNH070 
D P I + P D P 9 7 0 . . 8 0 4 7 5 2 . 3 8 9 6 7 . 1 1 9 4 8 CEPNH070 
D P I + P 0 P 9 7 0 . . 7 6 0 5 4 2 . 3 2 3 9 1 . 1 1 6 2 0 CEPNH070 
D P I + P D P 9 7 0 . . 7 1 4 5 9 2 . 3 1 3 7 3 . 1 1 5 6 9 CERNH070 
D P I + P 0 P 9 7 0 . . 6 7 4 6 5 1 . 8 2 4 7 5 . 0 9 1 2 4 CERNH070 
D P I + P D P 9 7 0 . . 6 3 2 9 6 1 . 8 6 6 2 1 . 0 9 3 3 1 CERNH070 
D P I + P D P 9 7 0 . . 5 9 0 0 6 1 . 7 9 4 3 2 . 0 8 5 7 2 CERNH070 
0 P I + P 0 P 9 7 0 . . 5 4 6 1 C 1 . 4 5 5 1 3 . 0 8 6 9 2 CERNH070 
D P I + P D P 9 7 0 . . 5 0 1 2 7 1 . 2 6 4 9 6 . 0 6 3 2 5 CERNH070 
a P I+P D P 9 7 0 . . 4 5 5 7 6 1 . 2 3 8 6 9 . 0 6 1 9 3 CERNH070 
D P I + P D P 9 7 0 . . 4 2 3 7 C . 9 6 5 4 5 . 0 6 6 1 3 CERNHD70 
D P I + P D P 9 7 0 . . 3 7 6 2 4 . 9 3 3 2 2 . 0 4 6 6 6 CERNH070 
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B. D e t a i l e d d e s c r i p t i o n of the Format 
1. Introduction 

This data format was carefully designed to make the data easy to use and to avoid encoding 
e r r o r s (e. g. , many options were provided to allow the data to be punched exactly as given by the 
exper imenta l i s t s , eliminating one source of human error} . Each card contains one datum. The 
format of a card depends on the type of datum and is specified by the charac te r punched in 
column i . 

The original tape contains more data than those which are i l lustrated in this book, which is 
confined to TTN elastic and charge-exchange scattering only {see Table I). However, these in
structions a r e intended to cover all data on the tape. 

Z. Card types 
Blank in column 1 denotes a comment card, used (1) for header cards giving the source and re t -

ferencc of the experiment, comments on technique and systematic e r r o r s , etc. , (2) blank cards 
as m a r k e r s in the deck, or to improve appearance of the data listing. 

D in column 1 denotes an angular data point, e .g . , dff/dSi or polarization. 
L in column 1 denotes an integrated data point, e. g. , 0" ., 0" , or a Legendre polynomial co

efficient. 
N in column 1 denotes a normalization card, specifying the common sys temat ic errors oi a num

ber of subsequent data points. 
P in column 1 denotes a partial wave datum. This may come from a dispers ion relation f-ediction, 

or from somebody e lse ' s solution. It consists of a complex number with its e r ro r . 
U in column 1 denotes an energy bin card. For the purpose of the CERN phase shift analysis, 
the da!a were divided into energy bins. The bins appear on the tape in o rder of increasing energy, 
but the data within an individual bin a re not ordered by energy. For p resen t purposes, these 
cards should be considered to be comment ca rds . 
3. D card format 

(b, 0 , o to denote blank, number ze ro , let ter o, respectively) 
Col. 1; D for angular datum. 
Col. 2 (format Al): Beam code, b for pion, + for K , - for K , 2 for K.%-
Col. 3-6 (format A4): final s tate: FI+F, P l - P , PIpN, E&N& (= nn), X0N0 (= ^n), K&L<£) 

(= KA ), K4S+ (=K + E + ) , K0Sft>, K+S- for pion beams. K+Pb, K+Nb, K 0 P b for K + beams. K-Pb, 
KjfiNb, IJ&L£> (=TT°A), I - l A 1+S- (=Tt+Z ") , I-S+, If£Sf6, I -S0, IJ&S-, ~.0L(5 {= i\A ),X(DLf& 
(=n'A), E0Sj6 (=T!S0), E 0 S - , K+X- (= K + = ~), K0Xfb, KfftX-, for K" b e i m s . 

Col. 7 (format II); Data quality. High numbers denote unreliable data: 
9 agreed by experimentalists to be a bad point for known reasons (e. g. , scanning losses) , 
8 obvious outlier when plotted against rest of same experiment but reason not known, 
7 disagrees with other certainly bet ter experiments, 
6, 5 disagrees with other probably better experiments, 
4 gives persistently large x in all CERN partial wave analysis fits without being visually wrong. 
3 , 2 , 1 gives large \ in more plausible fits, 
b normal data point. 

Col. 8 (format Al): Observable, b = differential cross section; P = pola-izarion (Basel convention 
please) , Q = polarization times D. c. s.; A, R = spin rotation p a r a m e t e r s . 
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Col. 9 (format A i ) : Angle code. This specifies the nature of the angle var iab le , and the kinematic 
factor in the d. c. s. 
b or C ancle variable is cos (J 

° c. m. 
A angle variable is 0 in degrees . D. c. s. is da/dfi in m h / s r . 
T angle variable is -t in GeV . D. c. s. is d c / d | t j in mb/GeV*"". 
U angle variable is +u in GeV . D. c. s. is do"/du in mb/GeV^, 
L angle variable is 0, . in degrees . D. c. s, is dc/dfi in lab frame in m b / s r . 

Col. 10 (format AI) : Energy code. This specifies the nature of the energy var iable . 
P lab momentum in MeV/c. 
E or b lab kinematic energy in MeV. 
X total mas3 { c m . energy) in MeV. 

Col. 11-20 (format F10.3): Energy, interpreted according to col. 10. 
Col. 21-30 (format F1Q.5): Angle, interpreted according to col. 9. 
Col. 31-40 (format F1Q.5): Datum, units specified by Col. 9 where necessary . 
Col. 41-50 (format F10.5): Statistical e r r o r . This must not be zero or blank. 
Col. 51-60 (format F10.5): Systematic e r r o r (in the same units as the datum, not as percentage). 

The N card specifies what is done with this . When a set of data have a common normalization 
e r r o r , there is no need to punch it on the individual cards. Blank is legal, in fact it is used 
normally except for total cross sections. 

Col. 71 (format AI) : Compulsory renormaliaat ion code. 1£ this column is not blank, then the 
datum on the card must be multiplied by some physical constant, whose value is specified by a 
s imilar N card. Codes a re : 
L divide by en. (sign convention a . ~ + 0.645), 
S divide by a_ (sign convention a^, ~ + 1), 

+ 
T divide by a v , 
N divide by branching ratio for eta to all neutrals , 
G divide by branching ratio for r\ -» 2-y, 
X divide by branching ratio for -n1 -•• 2v. 

rfpecii-1 warning to users of the data collection: 
Lambda and sigma polarizations a re normally multiplied by the decay asymmetry , and eta 

cross sections by the branching ratio of the decay made. This is signaller! by the let ter in column 
71. This convention could confuse casual c s e r s , but it advantageous for a permanent data col
lection, because we can then easily renorma ' i ze the later measurements of these universal con
stants. 
Col. 73-78 (format Ah); Name of first author of experimental paper. 
Col. 79-80 (format A2): Year of publication. This is different for different editions of an experi

ment. 
Note: Columns 73-80 constitute an identifier for an experiment and are identical for all data 

from one experiment , subject to a common systematic e r ror . For example, when different chan
nels of the same HBC experiment have been published by different authors, they should be given 
a common name and date. On the other hand, pieces of a counter experiment may be givin dif
ferent names if they were done in different geometr ies . Some data in the collection are punched 
with the name of the institution rather than the author. 
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5. L card format 
Col. 1; L for integrated datum (no angle variable). 
Col. 2: Beam code, as for D card. 
Col. 3-6: Final state code, as for D card. 
Col. 7: Data quality as for D card. 
Col. 8: (format Ai) Observable. The codes are slightly different for integrated data: 

T optical theorem total c ro s s section (in mb), 
F forward real par t in unitari ty units (i. e. , multiplied by q), 
R forward real par t in s ame units (mb) as imaginary par t on a T-card , 
D Legendre coefficient A in polynomial fit to differential c ross section 

, _ N 
=£= * •** A P (cosfl). du n=0 

This includes the integrated c ro s s section as a special case. The integrated cross section (D) 
which refers to one channel should not be confused with the total c ross seccion (T) which refers 
to all channels. 
Q Legendre coefficient B for polarization 

A •> N 

P oS = K s i n 0 S B n P ' n ( c o s B)' n=l 

* V A o 
• V A o 
0 Total inelastic crops section into all channels other than charge exchange. 
B Backward differential c roas section (mb/sr) . 

Col. 9 (format Al). Order (n) of Legendre polynomial coefficient, if the observable is D, 
Q, , or $ . Otherwise ignored. The codes a re : 
1 integrated cross section in mb (col. 3 must be D). 
O A_ in (1) above (col. 8 mus t be D). 
1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 . A, B , - * ' : A o r B i n ( i ) , (2) above. Le t t e r s a re used to represent num
b e r s > 10. 

Col. 10: Energy code, as for D card. 
Col. 11-20; Energy variable, as for D card. 
Col. 21-30: (format F10.5) Datum- In mb where not dimensional. 
Col. 31-40; (format F10.5) Stat is t ical e r ro r . Blank or zero is illegal. 
Col. 41-50: (format F1Q.5). Systematic e r ro r , in some units as datum (not percentage). 

This is optional, but is punched in the case of total cross sections and other data from mul t i -
energy runs with very small s tat is t ical e r r o r s . 

Col. 71: (format Ai). Code for compulsory renormalization, as for D card. 
Col. 72: (format Al) . Total o rde r of Lcgendre polynomial fit, i. e. , N in Eqs. (1) and (2) above. 
Col. 73-78: Author, as for D ca~d. 
Col. 79-80: Year, as for D card. 
5. N card format 

An N card specifies a sys temat ic correction to aome data. It applies to all subsequent D and 
L cards which satisfy tes ts on (1) final state, (2) observable, (3) energy, (4) author + year . 
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(5) special code. Any of these five tes ts can be switched off by leaving the appropriate columns 
on the N card blank. If they a r e not blank, then only D and L cards having the same thing punched 
there will be affected by the dystematic correction. If they are blank, then the N card will apply 
to all subsequent D and L cards satisfying the other tes ts . 
Col. 1: N for normalization card. 
Col. 2; Beam code, as for D card. 
Col. 3-6: Final state as for D card, or else blank. If blank, the N card applies to all final s ta tes . 

e. g. , the normalization e r r o r of a bubble chamber experiment. 
Col. 8: (format Ai} Observable (see D and L cards). Legal codes a re T, F , D, Q, P, A, R.O, "", $ . 

The N card acts on both D and L card . having the same charac ter in col. 8. If col. 8 of the N 
card is blank) then it acts on all observables . 
EXi^mples: (1) In a K p bubble chamber experiment, the d. c. s. a r e punched on D cards with 
observable O. The tau decay normalizat ion with its e r r o r is punched on an N card with col. 8 
blank. The normalization variable will then multiply both of them simultaneously. (2) In a 
polarized target experiment, the d. c. s. will have a very la rge normalization e r ro r , the polar i 
zation a small one coming from the uncertainty in the target polarization. Thus two N cards 
with D and P in col. 8 allow the normalizations of d. c. a. and polarizat ions to be varied sep
ara te ly with different e r r o r s . 

Col. 9i (format Al l . Trea tment code. This determines what is to be done with tne systematic 
e r r o r s on the D and L cards to which the N card applies. The t rea tment factor (z) from 
cols. 41-50 on the N card is also used. The cades are : 
b ignore systematic e r r o r , except for observable T (total c ross section) where blank is 

equivalent to F (see below). This convention is used because these data typically have ver-] 
small statistical e r r o r s , and to ignore their systematic e r r o r would be unrealistic. 

F f irs t multiply systematic (SYS) e r r o r by (1 + z), and then fold it into statistical e r r o r by 
STAT = SQRT(STAT**2 + SYS**2). 

E multiply statist ical e r r o r by a factor (i + z). Ignore SYS. 
A add z SYS to each datum. 
X omit all data of this experiment completely. 

Col. 10: (format All Energy code. Single-energy N cards have b , P , E , or X in col. 10, with the 
same interpretation as for the D card; they only apply at one energy. Energy-independent N 
cards have Z in col. 10; they act on all subsequent data ca rds . 

Col. 11-20; (format F10.3) Energy variable, as for D card. Ignored if col. 10 in Z. 
Col. 21-30: (format F10.5) Renormalization factor x. All data to which the N card applies is 

multiplied by (1 + x). Thus if cols. 21-30 are blank, there is no renormalization. 
Col. 31-40: (format F10.5) Normalization e r ro r y. 
Col. 41-50: (format F10.5). Trea tment factor z (see col. 9 above). 
Col. 71: {format Al). Code for compulsory renormalization (see D card). This indicates cor

rect ion by a universal constant (e. g. , l / a r t ). 
Col. 73-8G: Author and date, as on D card. If these columns a r e blank, then the N card applies 

to all authors (e. g. , the a . renormalizat ion factor). Otherwise it only applies to D and L cards 
with the same characters punched in cols. 73-80 (e. g. , t rack length uncertainty). 

Notes on N cards; 
(1) The five N card tests are logical "ands , " i. e. , all_the tes ts mus t be satisfied for the N card 

to apply, except for those which have been switched off by leaving columns blank. 
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(2) The N card must precede the cards to which it applies, but need not immediately procede 
them. 

(3) Several N cards may apply to one D o r L card. The renormaliaation factor will then be the 
product of all (1 + x) factors, but the normalizat ion e r ro r , t reatment code, and treatment factor 
will be taken from the first relevant s ingle-energy N card only. 

(4) When the normaliZE.tion of an exper iment has changed, this has somet imes been effected by 
an N card, ra ther than by repunching the data cards . 

6. P card format. 
Col, i : P for partial wave datum. 
Col. 2: (format Al) Beam code as for D card. 
Col. 3 : (format Al) Orbital angular momentum code: S , P r D , F , G, H . I , J ,K , L, M, N, O, B, Q, R, C, 

T ,U ,V , W,X, Y.Z. 
Col. 4: (format Al) 2 T isospin, 
Col. 5: (format Al) Last figure of 2^ total ?pin, e .g. , j = 13/2 becomes 3. 
Col. 6: (format Al) Channel code: b for elast ic channel, L for K/ or TTA. S for KS or KS , 

E for nN or )}A, F for n S , X for KH, H for ij'N or n 'A. 
Columns 2-6 together form the wave name. 
Col. 7-8; (format 211), Data quality as for D card. Col. 7 applies to the f i rs t datum, col. 8 to 

the second. 
Col. 9: (format Al ) : Representation code: 

R the card contains real and imaginary par t of a partial wave in one channel, with their e r r o r s . 
b . P the card contains phase and elast ic i ty (or argument and modulus in an inelastic channel) 

with their e r r o r s . 
C the card contains Tjj % from a coupled channel fit with their e r r o r s . 

Col. 10: (format Al) Energy code, as for D card. 
Col. 11-20: (format F10.3) Energy var iab le , as for D card. 
Col. Z l -30 : (format F10.5) F i r s t datum, called a below. 
Col. 31-40: (format F10.5) E r r o r on f i rs t datum, called Aa below. 
Col. 41-SO; (format F10.5) Second datum b. 
Col. 51-60: (format F10.51 Its e r r o r Ab. 
Col. 61-70! (format F10.5) Covariauce Aab, i . e . , off-diagonal element of 2X2 e r ro r matrix. 

The correla t ion would be Aab/(AaAb). 
Col. 73-80: (format A8) Label. Fo r theoret ical data from dispersion relat ion fits, it has been 

punched as the data: day/month/year . 
Interpretat ion of P card: 

If col. 9 is R, then a is the rea l pa r t of b , the imaginary part of Argant units. 
If col. 9 is b or P end the channel is e las t ic , then a is the phase in degrees and b the 

elast ic i ty n: 

If col. 9 is b or P and the channel is inelastic, then a is the argument in degrees, and b 
the modulus: 

T = b e i a . 



Section IV. 

SUMMARY OF OTHER 
DATA COMPILATIONS 

..j 
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A, Other PPG Compilations 
The PDG has issued five previous repor t s 

on c rosa-sec t ion type data. Unlike the p r e s 
ent S2 a e r i e s , each of theae repor ts covers 
all l a t a on one input channel: The five existing 
repor ts cover K + N, YN, NN, Kjjtf, and NN. 

Listed below are the names of the many 
physicis ts who are working on, or have r e 
cently worked on, these or other (forthcoming) 
PDG repor t s : 

I. System Development (LBL) 
David Richards 
Alan Rittenberg 
Arthur Rosenfeld 

II. Encoding and Verifying Data, Editing 
Reports , Fitting Data 

Denyse Chew (LBL) 
James Enstrom (LBL) 
Zaven Guiragossian (Stanford) 
Victor Henri (Mons) 
Robert Kelly (LBL) 
Thomas Trippe (LBL) 
Fumiyo Uehiyama (LBL) 

HL Reading and Evaluating Ar t i c les , and 
Analyzing'Compiled Data in: 
•n N Interactions 
*Alan Thorndike (BNL) 

Thomas Trippe (LBL) 
Frank Turkot (BNL) 

ff N Interactions 
Denyse Chew (LBL) 
Victor Henri (Mons) 
Thomas Lasinski (LBL) 
Henry Lubatti (Univ. of Wash,) 
Thomas Trippe (LBL) 
Fumiyo Uehiyama (LBL) 

T F r e d Winkelmann (LBL) 
James Wolfson (M. I. T. ) 

irN SZ Interactions 
Sverker Almehed (CERN) 
James Enstrom (LBL) 
Victor Henri (Mons) 

^Robert Kelly (LBL) 
Claude Lovelace (Rutgers) 
Fumiyo Uchiyama (LBL) 

" Chairman" 

K"N Interactiona—below 2.0 GeV/c 
'Claude Br icman (CERN) 
Thomas Lasinski (LBL) 

K ' N Interactions—above 2.Q GeV/c 
J. Badier (Ecole Polytechnique) 

"Enzo Flaminio (BNL) 
G, Kayas (Ecole Polyte chnique) 
Thomas Lasinski (LBL) 
Brian Musgrave (ANL) 

K? N Interactions 

James Laos (SLAC) 
^Furniyo Uchiyama (LBL) 
+ K. N Interact ions 
Odette Sena ry (Tel-Aviv) 

^Roger Bland (Ecole Polytechnique) 
Victor Henr i (Mons) 
LeRoy P r i c e (U. C. Irvine) 
Naomi Schmidt (Brandeis) 
Charles Wohl (Oxford) 

NN Interact ions 
Gideon Alexander (Tel-Aviv) 
Odette Benary (Tel-Aviv) 
LeRay P r i c e (U. C. Irvine) 

NN Interact ions 
Andre As t ie r {C. de. F) 
J. Ens t rom {LBL) 
R. I, Huls izer (chairman) 
Lucien Montanet (CERN) 
Vladislav Simak (Prague) 
G. A. Smith (MSUj 

YN Interactions 
Gideon Alexander (Tel-Aviv) 

''"Odette Benary (Tsl-Aviv) 
LeRoy P r i c e (U. C. Irvine) 

v Interactions 
Carlo Franz ine t t i (Torino) 

*Frank A. Nezrick (NAL) 
Emmanuel Paachos (NAL) 
If you have any suggestions for i m 

proving these r e p o r t s , please let UB know. 
Our address i s : 
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Par t i c l e Data Center 
Lawrence Berkeley Laboratory 
?i!j2?i£¥LjS^°E?i*.21Z?9 __ 
(415) 843-2740, Ext. 6301 or 5885; 
nights, weekend,*, and holidays, call 
642-0807. 

B. Collaboration with Other Groups 
Some physicists in Europe have formed a 

group called HERA (High Energy Reactions 
Analysis) to compile data. We are trying to 
keep in close contact with one another in o rder 
to minimize duplication of effort both in p r o 
gramming and data collection. 

We also cooperate with HERA on repor t 
distribution: LBL prints and dis t r ibutes both 
HERA and our reports for the Western Hemi 
sphere and Japan, and CERN does the same 
for the res t of the world. 

C. Compilation Lis t 
We present below (in chrornological order) 

all of the previous large tabular compilations 
that we know of (for tapes see Table I). In 
addition to just listing data, some of them 
have nice reviews, perform various fits to 
the data , e tc . 

• V. S. Baraahenkov and V. M. Maltsev, 
C r o s s Sections for Elementary P a r t i c l e In
te rac t ions , Fortsch. Physik 9., 549 (1961). 

• V. S. Barashenkov and J. P a t e r a , 
Cross Sections for Antinuclern Product ion. 
For tech . PhyBik 1_1, 469 (1963). 

• V. S, Baraahenkov and J. P a t e r a , 
Strange Par t ic le Production, For t sch . Physik 
U . 479 (1963). 

• M. N. Focacci and G. Giacomellio 
Pion Proton Elastic Scattering. CERN 
66-18 (1966). 

• J. T. Beale, S. D. Ecklund, and R. L. 
Walker, Pion Phofcoproduction Data Below 
i .5 GeV, CALT-68-108 (1966). 

• H. Yukawa, e d . , Experimental Data 
o n Hadron Interactions in GeV Region, Supple
ment of the Progress of Theoretical Physics 
(Kyoto), Extra Number (1967). 

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

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

• G. Alexander, O. Benary, and U. 
Maor, Data Compilation of Baryon-Baryon 
Interactions. (U) Proton-Neutron Collisions 
Between 1 and 27 GeV/c, Nucl. Phys, B7, 
281 (1968). 

• G. Alexander, O. Benary, U. Karshon, 
and U. Maor, Data Compilation of Baryon-
Baryon Interact ions. (HI) Hyperon-Proton 
Collisions, Nucl. Phys . BlQ, 554 (1969). 

• W. Galbrai th, Hadron-Nuclean Total 
Cross Sections at High Energies , Rep. 
Progr . Phys. 32_, 547 (1969). 

• G. GiacomeUi, P . Pini , and S. Stagni, 
A Compilation of Pion-Nucleon Scattering 
Data, CERN/HERA 69-1 (19&9). 

• B. Sadoulet, Data Compilation of 
Antipro ton -Pro ton Reactions into Antihyperort-
Hyperon, CERN/HERA 69-2 (1969). 

• G. Giacomell i , A Compilation of Total, 
and Total Elas t ic C r o s s Sections, CERN/HERA 
69-3 (1969). 

• Pa r t i c l e Data Group {I,. R. P r i ce , N, 
Barash-Schmidt, O. Benary, R. W. Bland, 
A. H. Rosenfeld, C. G. Wohl), A Compilation 
of rTN Reactions, UCRL-20 000 K + N (1969). 

• Par t ic le Data Group (D, J. Herndon, 
A. Barbaro-Gal t ie r i , A. H. Rosenfeld), 
trN Par t ic le Wave Amplitudes; A Compilation, 
UCRL-20 030 wN(1970). 

• Par t ic le Data Group (O. Benary, N. 
Bar ash-Schmidt, L. R. P r i ce , A. H. 
Rosenfeld, G. Alexander) , A Compilation of 
YN Reactions, UCRL-20 000 YN (1970). 
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• G- C. Fox and C. Quigg, Compilation 
ai. E las t ic Scattering Data, UCRL-20 001 
(Jan. 1970). 

• P . Spillantini and V. Valente, A Col
lection of Pion Protopreduction Data. 
I—From the Threshold to l.'i GeV, 
CERN/HERA 70-1 (1970). 

• J. D. Hansen, D. R. O. Morr i son , 
N. Tovey. E. Flaminio, Compilation of Cross 
Sections. I—Proton Induced Reactions, 
CERN/HERA 70-2 (1970). 

• E . Flaminio, J. D Hansen, D. R. O. 
Morr ison, N. Tovey, Compilation of Cross 
Sections. II—Antiproton Induced React ions, 
CERN/HERA 70-3 (1970). 

• O. Benary, L. R. P r i ce , G. Alexander, 
NN and ND Interactions (above 0.5 GeV/c) — 
A Compilation, UCRL-20 000 NN (August 
1970). 

• P . Joos, Compilation of Photoproduc-
tion Data above 1.2 GeV, DESY/HERA 70-1 . 

• G. Giacomelli, Total Cross Section 
Measurements , P rog res s , in Nuclear Physics 
12, par t 2, Oxford; Pergomon P r e s s Ltd, 
(1970). 

• L. D, Jacobs, M. Roos, S. Santiago, 
Selective Compilation of TT~P -» TTTTN Events 
from Hydrogen Bubble Chambers , CERN/ 
HERA 71-1 (Sept. 1971). 

F o r the ar t ic les marked with a dagger the 
Pa r t i c l e Data Group can provide BCS tapes 
of the compiled data. 

• I. Berceanu, S. Berceana, T. Besliu, 
A. Mihul, Compilation o£ Cross Sections for 
Strange Par t ic le Production in tt'p In terac
tions, J INRE1-6327 (1972). 

• Par t ic le Data Group {F. Uchiyama, 
J. S. Loos), K% Interactions—A Compilation, 
LBL-55 (March 1972). 

• E. Bracci , J. P . Doulez, E. Flaminio, 
J. D. Hansen, D. R. O. Morrison, Compila
tion of Cross Sections. I-TT and TT Induced 
Reactions, CERN/HERA 72-1 (May 1972). 

• J. E. Ens t rom, T. Ferbel , P . F . 
Slattery. B. L. Werner , Z. G. T. 
Guiragossian, Y. Sum!, T. Yoshida, NN and 
ND Interactions—A Compilation, LBL-58 
(May 1972). 

• M. E. Law, J. K as man, R. 5. Panvini, 
W. H. Sims, T. Ludlam, A Compilation of 
Data on Inclusive Reactions, LBL-80 (August 
1972). 

• E. Bracc i , J. P . Droulez, E. Flaminio, 
J. D. Hansen, D. R. O, Morrison, Compila-

+ tion of Cross Sections. II—K and K Induced 
Reactions, CERN/HERA 72-2 (Oct. 1972). 
V. Indices. 

• Par t ic le Data Group (D. M. Chew. 
V. P. Henri , T. A. Lasinski . T. G. Trippe, 
F . Uchiyama, F . Winkelman), Compilation 
of it p , IT n, and IT d Interactions, LBL-53 
(1973). 
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A. Source Index 2r ^ 
We l i s t h e r e a l l the references that appear 

in this vers ion of/the LA tape (including r e -
-~*cent data added by'ttutPlDG). Unpublished 

referencss axe marked, with^a s tar . J i ' Un-
4rpublished1 •> means' fee reference appears 
" neither a s a journal-art icle nor as a thes is ; 

conference proceedings a re considered " un
published!' ) . The references a re alphabetized 
by their source JD' s which usually (but nafc •* 
always; correspond to the name vof-the first-?-
author. ~" _ -^ "*" _~ ""• 

_ S . Unpublished References 
""rOn the-fbllowing pages we repeat unpub-

ifshed re ferences with^comments i rom. tJja 
Lovelace-Almehed tape. f ""' ^ A 

Cr Momentum Index 
^ A star in front of the b e a m momentum in

dicates that the reference is unpublished. An , 
ar row means that the re fe rence is published 
but not displayed in f igures . ^ -» 

The following notation is used: 
£>rC P5. J Differential, c r o s s Bection 

1 POL. •" /Po la r i sa t ion 
i ~-

„ TOTAL Total c r o s s sect ion, elastic total 
c ross sect ion, Legendre coefficient. 

v, SRP Z Spm rotat ion p a r a m e t e r 

- -a*t ~'w: 

•# 
\ * ̂  *. 
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Source Index 

AACHEN64 

AACHEN68 
A B I L L 0 7 0 
AINUTD62 
AKERLC-71 
A L F F - ' 6 6 
AL IKHAtS 
A l l " 163 
ALLABY69 
ALLEN 66 
A«BLAR64 
AM>ERS51 
AN0ESS52 

AHD6PS53 
JWOEPSSS 
ANDERS68 
ANGELOtB^ 
At iTHnN68»-

ANropnta^ 

AOI 7 1 t 
APLIN 6 8 
AfEN? 68 
AFIZ0N71 
ASHK!N54 
ASHKIN56 
A S H K ! W 7 

EABAEV70 
8ABAEV72 
BACKEN66 
BASLIN71 
EAKER 63 
PAKER 68 
BAKER 70 
BAKER 7 1 
« L - f f c Y 6 1 
9ANAIG68 
6ANNtR67 
BAREYF60 
BASEY»65 

a*FLCIJ62 

BAFHIM64 
EARSIf.6? 
6 « A - ' 1 E S 6 0 

BARNEE63 
EA ' ! T »E62 
6 A S r i E 7 1 

AACHEN, "!C 3 1 , 7 2 9 ( 1 9 6 4 1 . 
AACHEN, PL 1 0 , 2 4 8 1 1 9 6 4 ) . 
M.ADERHOLZ ET A L . • NP B 8 , 4 5 ( 1 5 6 8 ) . 
J . M . 1 8 R L C N £ ' A t . , FL 3 2 6 , 7 1 2 ( 1 5 7 0 1 . 
• ( .S .A INTQt tOV E T A L . , JETP 1 5 , 1 0 3 8 ( 1 9 6 2 ) . 
C ' . A K E R L O P ET B L . , PRL 2 7 , 2 1 5 ( 1 5 7 1 1 . 
iLFF-STEINBERGEP, FR 1 4 5 , 1 0 7 2 ( 1 9 6 6 ) . 
t . r . A L ! K H A N 3 V E~ A L . , PL 1 9 , 3 4 5 1 1 5 6 5 1 . 
J . » L I T T i , NC 2 9 , S 1 S ( I 9 6 3 I . 
4 .V.ALLA6Y ET A L . , PL 3 0 8 , 5 0 0 ( 1 9 6 9 ) . 
D.U.ALLEN 61 A L . , PL 2 1 , 4 6 8 ( 1 9 6 6 ) . 
e.ArtBLAFD ET A L . , PL 1 0 , 1 3 8 ( 1 9 6 4 ) . 
H.L.ANDEF5"N ET AL 
H.L.SNQEPSC-N ET AL 
M.L.ANOERSCN ET AL. 
M.L.ANDERSON ET AL 
H.L.ANDERSON ET AL 
H.L.ANDERSON E ' AL 
H.L.ANDERSON ET A L . 

PR 8 5 , 9 3 4 ( 1 5 5 2 ) . 
PR B5 ,936(1552)+PR 8 6 , 4 1 3 ( 1 9 5 2 1 . 
P= 8 6 , 4 1 3 ( 1 5 5 2 ) . 
PR 6 6 , 7 9 2 ( 1 9 5 2 1 . 
PR 91 ,155(1953) . 
PR 1 0 0 , 2 7 9 ( 1 5 5 5 1 . 
PR 1 0 0 , 2 6 8 ( 1 9 5 5 ) . 

E.H.ANDERSON ET A L . , PRL 2 0 , 1 5 2 9 ( 1 9 6 8 ) . 
li.ANGELOV ET A L . , DUBNA PREPRINT P 1 - 4 0 0 3 U 9 6 8 1 . 
a.ANTHOMY ET A L . , PRL 2 1 , 1 6 0 5 ( 1 9 6 6 ) . 
R.ANTHDNY ET A L . , VIENNA CONF, PAPER 3 4 7 ( 1 9 6 8 ) . 
6 .S.CEANLY, PS 0 6 , 7 4 0 ( 1 9 7 2 ) . REPLACES ANTM3N68 
V.D.ANTCPQLSKI I ET A L . , I T E ° ( T O S C C K I - 6 3 8 ( 1 9 6 8 ) . 
V.O.ANTOPOLSK'I ET A L . , I Y E P ( P C S C C m - 6 3 S ( 1 9 6 8 > . 
H.AQ! ET A L . , (C6RN) AMSTERDAM CCKF. PAPER 2 9 5 ( 1 9 7 1 ) . 
P.S.4PLI19 ET A l . , 1»P 8 3 2 , 2 5 3 ( 1 9 7 1 ) . 
J .F.ARENS ET A L . , PR 1 6 7 , 1 2 6 1 ( 1 5 6 6 ) . 
ARIZONA 7 1 , REPLACED BY R0THSC72—PR D5 , 499 ( 1 9 7 2 ) . 
J . f S H K I N ET A l . , PF 9 6 , 1 1 C 4 ( 1 5 5 4 ) . 
J .ASHKIN ET A L . , PR 1 0 1 , 1 1 4 9 ( 1 9 5 6 ) . 
J .ASHKIf" 6T A t . . , pp 1 0 5 , 7 2 4 ( 1 5 5 7 ) . 

A.BABAEV El » L . , MCSCOW ITEF 6 4 6 ( 1 9 7 0 ) . 
A.BABAEV 6T A L . , PL 3 8 9 , 3 4 2 ( 1 5 7 2 ) . 
O.BACKENSTOSS E T . A L . , MC ' . 2 , 8 1 4 ( 1 9 6 6 ) . 
C.SAGLIK ET A L . , (CERN) 4CS7ERDAP CONF. PAPER 1 0 5 ( 1 9 7 1 ) . 
rf.F.BAKE? ET A L . , ' !ENNA CONF. l , 6 3 4 ( 1 9 o 3 ) . 
W.F.3AKEC £~ « L . , CP 1 9 , 2 4 9 ( 1 5 6 9 ) . 
S.L.8AKEP ET A L . , KP B 1 8 , 2 5 1 1 9 7 0 1 . 
!«.F.BAKER, r'P B 2 5 , 3 8 5 ( 1 9 7 C ) . 
C . 6 A L T A Y ET A L . , OF'P 3 3 . 3 7 4 ( 1 5 6 1 ( 1 0 . S T Q N E H I L L E T A L . , PRL 6 , 6 2 4 ( 1 9 6 1 1 . 
J . B 4 ' I A : G ; E T A L . , N P 8 8 , 3 1 ( 1 5 6 8 ) . 
M . O A N N E F ET A L . , «C A 5 0 , 4 3 1 ( 1 5 6 7 ) . 
P . B A F E Y R E E T F L . , S A C L A Y CEA P 3 4 C K 1 5 6 7 ) . 
» . 6 A R E Y 0 E E T A L . , F R L 1 4 , 1 9 8 ( 1 9 6 5 ) . 
P.EAREY=E E T B L . , PRl 1 4 , { 7 8 1 1 5 6 5 ) . 
P.3ARL1UTAUD ET A L . , PL 1 , 2 0 7 ( 1 5 6 2 ) . 
; . 9 A R L ; 1 0 T A U D ET A L . , I»C 2 6 , 14C9I 1 5 6 2 1 . 
V . V . B 4 F M N ET » L , , J t T P 4 6 , 1 4 2 ( 1 5 6 4 ) . 
V .V .BARC'S FT A L , , f J W 4 , 5 9 2 ( 1 5 6 7 ) . 
S.( I .B05f.ES E" » L . , PC 1 1 7 , £ 2 8 I 1 9 6 C I . 
S.J.BARNES E T A L . , PR 1 1 7 , 2 2 6 ( 1 5 6 0 ) . 
V.BARNES E T « L . , CERN 6 3 - 2 7 ( 1 5 6 2 ) . 
J.DARTRE ET A L . , NC 2 4 , 8 7 6 ( 1 5 6 2 ) . 
P .L .BASTIEN ET A L . , PS 0 3 , 2 0 4 7 ( 1 5 7 1 ) . 
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BATON 70 
BEALL 62 
BERGIA60 
EERTAN61 
BERTAN66 
BERTAN68\f-
BIOAN 62 
B I G ! 6 * 
BIZARD66 
BIZAR068 
BIZAPD70 
60DANS54 
B0LQT071 
B0NAMY70 
BOOTH 69 + 
E05GEA64 
B0RGhI67 
B0RGHI70 
RGRGHI71 
OCRGHI72-S 
B0RIGH70 
BOX EN 69 

BCWLER69 
B0HLER72 
BPABS070 

0RADAM6S 
BRANDT63 
BPISS061 

BP0CKE71 * -

BPODY 66 
BRODY 69 * 
BPQOY 71 
BPOWN 7 0 * 
BFUYAN64 
BUDAG061 
6U0AGO70 
BUGG 71 
BULOS 69 
BURLES71 
BURNST65 
BUSZA 68 
CARIS 61 
CARR0L68 
CARTER68 
CE'<NH070 
CERNH071 
CE»N0P69 H-
CKABAU72 
CHAMSE63 
CHAN0L69 
CHASE 69 
CHASE 70 
CHIU 67 
CHRETI57 
CITF0N66 
C0FFIN67 
COOK 63 
CCOL 56 

J . P . BATON ET A L . , NP B 2 1 , 5 5 1 ( 1 9 7 0 I . 
E.F.BEALL ET A L . , PR 1 2 6 , 1 5 5 4 ( 1 9 6 2 ) . 
S.BERG1A ET A L . , NC 1 5 , 5 5 1 ( 1 9 6 0 ) . 
L.BERTAN2A ET A L . , NC 1 9 , 4 6 7 ( 1 9 6 1 ) . 
L.BERTANZA ET A L . , NC 4 4 , 7 1 2 ( 1 9 6 6 ) . 
BERTANZA, CEHN PRE 8 9 9 0 ( 1 9 6 8 1 . 
J .B IDAN ET A L . , NC 2 4 , 3 3 4 ( 1 9 6 2 ) . 
A . B I G I ET A L . , NC 3 4 , 8 7 8 ( 1 9 6 4 ) . 
G.BIZAPD E? A L . , NC 4 4 , 9 5 5 ( 1 9 6 6 ) . 
G.BIZARD ET A L . , NP 8 5 , 5 1 5 ( 1 9 6 8 ) . 
G.BIZARD ET A L . , PL 3 1 6 , 4 8 1 ( 1 5 7 0 ) . 
D.BOOANSKY ET A L . , PR 9 3 , 1 3 6 7 ( 1 9 5 4 ) , 
V.N.ECLOTOV ET A L . , (SERPUKHOV) AMSTERDAM 
P.BONAHY ET A L . , NP 6 1 6 , ? 2 5 ( 1570 I . 
N.E.BOOTH ET A L . , CHICAGO EFI . 6 9 - 8 9 ( 1 9 6 9 I . 
P.BORGEAUD ET A L . , PL 1 0 , 1 3 4 ( 1 9 6 4 1 . 

PL 2 4 8 , 7 7 ( 1 9 6 7 ) . 
PL 3 1 B , 4 0 5 ( 1 9 7 0 . 
CERN(1571 ) . 
SU8M. TO P L ( 1 S 1 2 ) . 

PL 3 3 8 , 6 1 5 ( 1 9 7 0 1 . 
ARIZONA PREPRINT(1969) . 
PR 1 7 8 , 2 0 8 ( 1 9 6 9 ) . 

;ONF. PAPER 3 8 2 ( 1 9 7 1 ) . 

M.BOP.GHNI ET A L . , 
M.BORGHNI ET A L . , 
M.BOSGHNI ET A L . , 
H.BORGKIM ET AL . , 
J .P.BORIGHT ET A L . , 
T.BO/IE'4 ET A L . , 
T.BOWEN ET A L . , 
M.G.BOHLER ET A L . , RHEL PREPRINT F P P / H / 5 9 ( 1 9 6 9 ) . 
M.G.BOWLER ET A L . , NP B 3 7 , 1 3 2 ( 1 5 7 2 ) . 
B.BRABSON ET A L . , PRL 2 5 , 5 5 3 ( 1 9 7 0 1 . 
PA tK , INDIANA C j n - 2 0 0 9 - 3 H i S 7 i l . REPLACES BRABS070 
F.BRAOAHANTE ET A L . , NCL 1 , 1 7 7 ( 1 9 6 9 1 . 
S.BRANDT ET A L . , PPL 1 0 , 4 1 3 ( 1 5 6 3 ) . 
J .C.BRISSON ET A L . , AIX CONF. 4 5 ( 1 9 6 0 1 . 
J .C.BRISSON ET A L . , NC 1 9 , 2 1 0 ( 1 5 6 1 ) . 
T . L . J E N K I N S , P R I V . COHM.[19711—PRELIMINARY PRL 2 6 , 3 2 5 ( 1 9 7 1 ) . 
W.S.BROCKETT ET A L . , PRL 2 6 , 5 2 7 ( 1 5 7 1 ) . 
H.8R30Y ET A L . , PRL 1 6 , 3 2 8 ( 1 9 6 6 ) . 
A.D.BRODY ET A L . , LUNO PAPER 92+PRIV.COMM. FROM A.H.ROSENFELD. 
A.D.BROOY ET A L . , PR D3 2 6 1 9 ( 1 5 7 1 1 . 
BROWN ET A L . , KIEV C C N F . I 1 9 7 0 ) . 
BROWN ET A L . , RHEL R 1 2 5 I 1 9 7 0 1 . 
F.BRUYANT ET A L . , PL 1 2 , 2 7 8 ( 1 5 6 4 ) . 
YU.A.BUDAGOV ET A L . , NP 2 2 , 2 2 6 ( 1 S 6 1 ) . 
YU.A.BU0AGOV ET A L . , DUBNA P I - 4 9 S 2 I 1 9 7 0 ) . 
D.V.BUGG ET A L . , NP B26,5881 1 5 7 1 ) . 
A.A.CARTER ET A L . , NP 8 2 6 , 4 4 5 ( 1 9 7 1 1 . 
F.BULOS ET A L . , PR 1 8 7 , 1 8 2 7 ( 1 5 6 5 ) . 
G.BURLESON ET A L . , PRL 2 6 , ^ 3 8 ( 1 5 7 1 1 . 
R.A.BUPNSTEIN ET A L . , PR 8 1 3 7 , 1 0 4 4 ( 1 9 6 5 ) . 
W.BUSZA ET A L . , PR 1 8 0 , 1 3 2 9 ( 1 5 6 9 ) . 

J . C . C A P I S ET A L . , PR 1 2 1 , 8 9 3 ( 1 5 6 1 ) . 
J . C . C A R I S ET A L . , PR 1 2 2 , 2 6 2 ( 1 5 6 1 1 . 
A.S.CARROLL ET A L . , PR 1 7 7 , 2 0 4 7 ( 1 5 6 9 ) . 
A.A.CARTER ET A L . , P" 1 6 8 , 1 4 5 7 ( 1 5 6 8 1 . 
CERN-HTLLAND GROUP M.G.ALBROh ET A L . , NP B 2 5 , 9 ( 1 9 7 1 1 . 
M.G.ALBROrf ET SL . , MP B 3 7 , 5 9 4 ( 1 9 7 1 ) . 
CERN-ORSAY-PISA GROUP, INTERNAL REPORT S E P T . ( 1 9 6 9 1 . 
V.CHABA' j ET A L . , PL 2 8 8 , 4 4 1 ( 1 5 7 2 ) . 
0.CHAMBERLAIN t T A L . , PL 7 , 2 9 3 ( 1 5 6 3 ) . 
J.P.CHANDLER ET A L . , PRL 2 3 , i e 6 ( 1 5 6 5 ) . 
P.C.CHASE ET A L . , PRL 2 2 , 1 1 3 7 ( 1 9 6 5 ) . 
R.C.CHASE ET A L . , PR D 2 , 2 5 8 0 1 1 9 7 C ) . 
C .B .CHIU ET A L . , PP 1 5 6 , 1 4 1 5 1 1 5 6 7 1 . 
M.CHRETIEN E T A L . , PP 1 0 8 , 3 8 3 ( 1 9 5 7 ) . 
A .C I 'RON ET C L . , PR 1 4 4 , 1 1 0 1 ( 1 9 6 6 1 . 
C.T.COFFIN ET A L . , PR 1 5 9 , 1 1 6 5 ( 1 5 6 7 ) . 
V.COCK, PR 1 3 0 , 7 6 2 ( 1 9 6 3 1 . 
•".COOL ET A L . , PP 1 0 3 , 1 0 8 2 ( 1 9 5 6 ) . 
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COX 66 CCX, R H E L / M / 1 3 7 I 1 9 6 8 I . 
COX 68 C.R.COX ET A L . , PR 184 ,14531 19691 . 
CPABE 71 D.G.CRABB ET A L . , PP.L 2 7 , 2 1 6 ( 1 9 7 1 ) . 
CRITTE59 P.R.CRITTENDEN E T A L . , PPL 2 , 1 2 1 ( 1 9 5 9 1 . 
CRITTE63 P.R.CRITTENDEN ET A L . , SIENNA CONF. 1 , 1 1 6 1 1 9 6 3 1 . 
CPITTE70 R.R.CRITTENDEN ET AL . , PR D l , 3 0 5 C ( 1 9 7 0 1 . 
CR0UCH68 H.R.CROUCH E T A L . , PPL 2 1 , 8 " , ; (196 6) . 
CR0UCH68 H.R.CROUCH ET A L . , PRL 2 1 , B 4 9 ( 1 9 6 6 ) . 
CRPWE 6 8 ] t K.M.CROWE E T AL . , U C P L - 1 6 4 7 3 1 1 9 6 E ) . 
CUMDY 65 D.C.CUMDY ET A L . , PPS 85 , 257 ( 1965 H-FRIV.CuMM. 
C7.APEK62 G.CZAPEK ET A L . , PL 1 , 2 2 6 ( 1 9 6 2 ) . 

0AM0UT63 O.E.DAMCUTH ET A L . , PRL 1 1 , 2 8 7 ( 1 5 6 3 ) . 
DARDEL61 G.VON OAPDEL ET A L . , PRL 7 , 1 2 7 ( 1 9 6 1 1 . 
DARDEL62 G.VON DAPDEL ET AL . , PRL 8 , 1 7 3 ( 1 9 6 2 1 . 
DAUDIN64 A . D A U D I N , NC 33 ,130011964 1 . 
DEAHL 61 J.DEAHL ET A L . , PR 1 2 4 , 1 9 8 7 ( 1 9 6 1 ) . 
DEBAIS65 J .DEBAIS IEUX ET A L . , NP 6 3 , 2 7 3 ( 1 9 6 5 ) . 
DEBAIS68 J .DEBAIS IEUX ET AL. , NP 6 5 , 1 4 7 ( 1 9 6 8 ) . 
DE3EER69 M.DE BEER ET A L . , NP 6 1 2 , 6 1 7 ( 1 9 6 9 ) . 
OELER 6 9 j f B.DELER, SACLAY C E A - P - 3 5 7 S ( 1 9 6 9 ) . 
0ENISD71 S.P.DENISOV E T A L . , SERPUKHOV SUE* . P L . ( 1 9 7 1 1 . 
DENISJ71 S.P.DE.JISOV ET AL. , SERPLKFOV IFVE 7 1 - 4 8 ( 1 9 7 1 ) . 
DERAD360 l.OERADO ET A L . , PR 1 1 8 , 3 0 9 ( 1 9 6 0 ) . 
DERRE 69 J .DERRE, OR SAY T H E S I S ( 1 9 6 9 ) . 
DEVLIN62 T . J . D E V L I N ET A L . , PR 1 2 5 , 6 9 0 1 1 9 6 2 1 . 
. U N 6 5 T . J . D E V L I N ET A L . , PRL 1 4 , 1 0 3 4 1 191 .,]. 
DICK 72 L .D ICK ET A L . , NP B 4 3 , 5 2 2 1 1 9 7 2 1 . 
DICKIN66 D.F .DICKINSON ET A L . , PL 2 0 , 5 4 9 ( 1 5 6 6 1 . 
DIDDEN63 A.N.DIDDENS ET A L . , PRL 1 0 , 2 6 2 ( 1 9 6 3 ) . 
D0BRCW67 T.DQBRDWDLSKI ET A L . , PL 2 4 8 , 2 0 3 ( 1 9 6 7 1 . 
0DNALD66 R.A.DONALD ET A L . , PPS 8 7 , 4 4 5 ( 1 5 6 6 1 + P R I V . C 3 N M . 
DR3BNI68 D.D.DROBNIS ET A L . , PRL 2 0 , 2 7 4 ( 1 9 6 8 ) . 
DUKE 67 P.J .DUKE ET A L . , PC 1 4 9 , 1 C 7 7 ( 1 9 6 6 I . 
DUKE 67 P.J .OUKE ET A L . , P H E L / H / 1 2 8 ( 1 9 6 7 ) . 
DUKE 67 P.J .DUKE ET A L . , PR 1 6 6 , 1 4 4 B ( 1 5 6 8 > . 

EANOI 64 
EANDI 64 
EDHARD59 
EISS6R55 
EISNER67 
EFHIN 56 
ESTERL66 
ESTERL66 
ESTERL6B 

. 0 . E A N D I ET A L . , PR B 1 3 6 , l l 8 7 ( 1 5 6 4 ) + U C R L 1 1 5 0 1 . 
R .D .EANDI ET A L . , PR B 1 3 6 , 5 3 6 ( 1 9 6 4 ) . 
D.N.EDWARDS ET A L . , PPS 7 3 , 8 5 6 ( 1 9 5 9 1 . 
L .M.EISBERG ET A L . , PR 9 7 , 7 9 7 ( 1 9 5 5 ) . 
P . L . E I S N E R ET A L . , PR 1 6 4 , 1 6 9 9 1 1 9 6 7 ) . 
A.ERWIN ET A L . , PR 1 0 9 , 1 3 6 4 ( 1 9 5 8 ) . 
R .J .ESTERLING ET AL. , EFIKS 6 6 - 2 5 ( 1 9 6 6 ! . 
P . E . H I L L ET A L . , PR D l , 7 2 5 ( 1 9 7 0 1 . 
R .J .ESTERLING ET A L . , PRL 2 1 , 1 4 1 C ( 1 9 6 8 / . 

FAISSN64 
FELLIN69 
FELLIN70 *• 
FEHIND64 
FEMIN067 
FERBEL63 
FERMI 53 
FERRET55 
FERRET57 
F0CARD65 
FOLEY 63 
FOLEY 65 
FOLEY 67 
FCLEY 67 
FOLEY 68 
FOLEY 68 
FOOTE 61 
F0WLER52 
F0HLER53 

H.FAISSNER ET A L . , PL 1 1 , 1 7 8 ( 1 9 6 4 ) . 
M.FELLINGEP ET A L . , PRL 2 3 , 6 0 0 ( 1 9 6 9 1 . 
M.FELLINGER ET A L . , 1CWA PREPRINT(19701 . 
S.FEMINCi ET AL. , NC 3 1 , 2 7 3 ( 1 9 6 4 ) . 

5 2 A , 8 5 2 ( 1 9 6 7 ) . 
2 8 , 1 2 1 4 ( 1 5 6 3 ' , . 

S.FEMINC ET A L . , NC 
T.FERBEL ET AL. t NC 
E.FERMI ET A L . , PR 9 2 , 1 6 1 ( 1 9 5 3 1 . 
L .FERRETTI ET A L . , NC 1 , 1 2 3 6 ( 1 9 5 5 1 . 
L .FERPETTI E T A L . , NC 5 , 1 6 6 0 ( 1 9 5 7 ) . 
S.FOCARCI ET A L . , NC 3 9 , 2 E 9 1 1 5 6 5 I . 
K . J . F O L E Y ET A L . , 
K .J .FOLEY ET A L . , 
K .J .FOLEY ET A L . , 
K .J .FOLEY ET A L . , 
K . J .FOLEY ET A L . , 
K .J .FOLEY ET A L . , 
J .H.FOOTE ET A L . , 
E.C.FOHLER ET AL. 
W.B.FOHLER ET AL. 

PRL 1 1 , 4 2 5 1 1 9 6 3 ) . 
PRL 1 5 , 4 5 ( 1 5 6 5 ! . 
PPL 1 9 , 3 3 0 ( 1 9 6 7 1 . 
PRL 1 9 - 1 9 3 1 1 9 6 7 ) . 
PR 1 8 1 , 1 7 7 5 ( 1 9 6 5 ) . 
BNL 131C.2I 1 5 6 B ) . 
PR 1 2 2 , 9 4 8 ( 1 5 6 1 ) . 

PR 8 6 , 1 0 5 3 ( 1 9 5 2 ) . 
PP 9 2 , 8 3 2 ( 1 9 5 3 1 , + 9 5 , 1 5 8 7 ( 1 9 5 4 1 , 
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GALBRA65 W.GALBRAITH ET A L . , PR 1 3 8 , 9 1 3 ( 1 9 4 5 1 . 
GARHIN59 E.GARWIN ET A L . , PR 1 1 5 , 1 2 9 5 ( 1 9 5 9 ) . 
GESSAR57 R.GESSAPOLI ET A L . , NC 5 , 1 6 5 8 ( 1 9 5 7 ) . 
GIAC0M60 G.GIACOKELU, PR 1 1 7 , 2 5 0 ( 1 9 6 0 1 . 
GIACCM66 G.GIACOMELLI, STQNYBROOK CONF . B K L - 1 0 2 1 5 1 1 9 6 6 ! . 
G1QRDE70 N.GIORDENESKU E T A L . , DUBMA P1-546011970 I . 
GLICKS54 M.GLICKSMAN, PR 9 4 , 1 3 3 5 1 1 9 5 4 1 . 

M.GLICKSMAN, PR 9 5 , 1 0 4 5 ( 1 9 5 4 1 . 
G0LDHA53 G.GOLDHATER, PR 8 9 , 1 1 8 7 ( 1 9 5 3 1 . 
GDLDSA62 S . J.Gui- lSACK ET A L . , NC 2 3 , 9 4 1 ( 1 9 6 2 1 . 
GC0DWI59 L.K.GOODWIN ET A L . , PRL 3 , 5 2 2 ( 1 9 5 9 1 . 
G00DWI61 L.K.GOODWIN ET A L . , PR 1 2 2 , 6 5 5 1 1 9 t l ) . 
GORN 67 * W.GORN ET A L . , BAPS 1 2 , 4 6 9 1 1 9 6 7 M P R I V . COMM. 

W.GORN, LEL 1 3 2 0 1 1 9 7 3 1 . REPLACES GORN 67 
GRANDE55 P.A.GRANOEY ET A L . , PR 9 7 , 7 9 1 ( 1 9 5 5 ) . 
GPARO 61 F.GP.ARD ET A L . , NC 2 2 , 1 9 3 ( 1 9 6 1 1 . 
GRIG0R56 E.L.GRIGCRIEV ET A L . , JETP 3 1 , 3 7 1 1 9 5 0 1 . 
GRIG0P.57 E.L.GRIGORIEV ET A L . , JETP 3 2 , 4 4 5 ( 1 9 5 7 1 . 
GRIG0P59 E.L.GRIGCRIEV ET A L . , JETP 3 7 , 4 1 3 ( 1 9 5 9 1 . 

E.L.GRIGDRIEV E T A L . , JETP 3 7 , 1 5 6 3 ( 1 9 5 9 ) . 
GUESS 71 fr POINT INTERPOLATEC BY EYE BETWEEN DIFFERENT EXPERIMENTS 
GUISAN68 O.GUISAN, PRIV . C O M M . ( 1 9 6 8 1 . 

O.GUISAN, PRIV. CCMM. (197C1 . 
GUISAN71 O.GUISAN ET A L . , SACLAY SUBM. N P ( 1 9 7 1 I . 

HAG0PI72 S.HAGCPIAN ET AL . , PR 0 5 , 2 6 8 4 ( 1 9 7 2 ) . 
HANSP067 P.HANSRGUL, THESIS UCRL-17263 ( 1 9 6 7 1 . 
MARTIN65 D.HARTING E T A L . , NC 3 8 , 6 0 ( 1 9 6 5 1 . 
HARVEY71 E.H.HARVEY ET A L . , MINNESCA PREPRINT! 19711 , 
HAUSER71 M.G.HAUSER ET AL . , PL 35 8 , 2 5 2 ( 1 9 7 1 1 . 
HELLAN64 J.A.HELLAND ET A L . , PR B 1 3 4 , 1 C 6 2 I 1 9 6 4 ] . 

J.A.HELLAND ET A L . , PR B 1 3 4 , 1 0 7 9 ( 1 9 6 4 1 . 
HEUGHE62 J.HEUGHEBAERT, 6RUXELLES LHEB-81 19621 + 8.THEVENET,SACLAY C E A 2 3 0 6 I 1 9 6 3 1 . 
HILL 70 R . E . H I L L ET A L . , PR D 2 , l 1991 19701 . 
H0HL6R71 G.HOHLER ET A L . , P R I V . C O C M . ( 1 9 7 1 1 . 
HOM'. 54 G.HOMA ET AL . , PR 9 3 , 5 5 4 ( 1 9 5 4 1 . 
HYMAN 68 E.HYMAN ET AL . , PR 1 6 5 , 1 4 3 7 ( 1 9 6 8 1 . 

IGNATE56 S.E.IGNATENKO ET A L . , JETP 3 , 1 0 U € 5 6 ) . 

JAC0BS66 
JAMES 65 
J0HNS067 

K 

L.D.JACOBS, U C R L - 1 6 8 7 7 1 1 9 6 6 ) . 
F . E . JAMES ET A L . , PL 1 9 , 7 2 ( 1 9 6 5 ) . 
C.H.JGHNSON, THESIS UCRL-1768311967) . 

KALMUS70 
KANG-C60 
KELLMA63 
KENMEY64 
KERNAN60 
K IST IA69 
K I S T I A 7 I 

KNAPP 63 
KOPP 6 1 
K0RMAN67 
KRUSE 59 
KUNJE 60 
KUPZ 62 *• 
KURZ 65 

LAI 6 1 
LE3NAR54 
LESQUE71-S-

G.E.KALMUS ET A L . , PP D 4 , 6 7 6 1 1 9 7 . 1 . 
KANG-CHANG, JETP 1 1 , 1 1 3 1 1 5 6 0 ) . 
S.KELLMANN ET AL. , PR 1 2 9 , 3 6 5 ( 1 9 6 3 ) . 
f.W.KENNEY ET A L . . UCRl - .1723119641+J.B.CARROLL ET A L . , UCRL-11098119631 
W.J.KERNAN, PR 1 1 9 , 1 0 9 2 ( 1 9 6 0 1 . 
V.KISTIAKOVSKY ET A L . , LUND PAPEP 3 5 2 ( 1 9 6 9 1 . 
V.XISTIAKOWSKY ET A L . , ( 1 9 7 1 ) PIT —REPLACES PRL 2 2 , 6 1 8 ( 1 9 6 9 1 . 
V.KISTIAKCVSKY, PR D 6 , 1 8 8 2 ( 1 9 7 2 I . REPLACES K I S T I A 7 1 
D.E.KNAPP ET A L . , PR 1 3 1 , 1 8 2 2 1 1 9 6 2 1 . 
J.KOPP ET A L . , PRL 6 , 3 2 7 ( 1 9 6 1 ) . 
S.W.KORt'ANYOS ET A L . , PR 1 6 4 , 1 6 6 1 ( 1 9 6 7 ) . 
U.E.KF.USE ET A L . , PR 1 1 6 , 1 0 8 8 ( 1 9 5 9 1 . 
J.F.KUNZE ET A L . , PR 1 1 7 , 6 5 9 ( 1 9 6 0 . 
R .J .KURZ, U C R L - 1 0 5 6 4 I 1 9 6 2 I . 
D .L .L INO ET A L . , PR 1 3 8 B , 1 5 0 9 ( 1 9 6 5 ) + R . J . K U R Z , U C R L - 1 0 5 6 4 1 1 9 6 2 ) . 

K . W . L A I , PRL 7 , 1 2 5 ( 1 9 6 1 ) . 
S.L.LEONARD ET A L . , PR 9 3 , 5 6 8 ( 1 9 5 4 ) . 

A.DE LESOUEN ET AL . (SACLAY] AMSTERDAM C O N F . ( 7 1 1 . 
SPIN ROT.IN 6GEV/C P I « - P . READ OFF LARGE GRAPH. 

A.DE LESQUEN ET AL. , PL 4 0 8 , 2 7 7 ( 1 9 7 2 ) . 

POLZD.TARGET+SC. 
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LIKHAC62 
LIND 65 
LINDEN55 
LINDEK5 8 
LINDEN61 
LCNGC 62 
LORD 57 
LC'RIA ol 
L(JND8Y68,f 

KACNAU71 
MANNEL65 
"A3SAM67 
M/-TULE68 
METZC-E67 
MILLEB6Q 
MIYAKE62 
MUKHIN56IV 
MULLER64 
PY4TT 67 
NATAP064*-
NEAGU 61 
HEUC0M63 
MOMTFI67 
CGDEM 65 
CL1VEP66 
CREAB 53 
CFEAF 54 
CSEAP 66 
OTT 72 
OWEN 69 

MC 5,1233119571 

M.F.LIKHACHEV ET A t . , JETF 1 4 , 2 9 ( 1 9 6 2 ) . 
D . L . L I N O ET A L . , PR 1 3 8 6 , 1 5 0 9 ( 1 9 6 5 ) . 
S.J.LINDENEAUM ET A L . , PR 1 0 0 , 3 0 6 ( 1 9 5 5 1 . 
S.J .L INDEN6AUM ET A L . , PR 1 1 1 , 1 3 6 C I 1 9 3 8 I . 
S.J.LINDENBAUM E T A L . , PRL 7 , 3 5 2 ( 1 9 6 1 ) . 
H.J.LOMGC ET A L . , PR 1 2 5 , 7 0 1 ( 1 9 6 2 1 . 
J . J . L O R D ET A L . , QUCFED U H.L.ANOERSON ET A L . 
A . L 0 R 1 A , NC 2 2 , 8 2 0 ( 1 9 6 1 1 . 
LUNDBY, PRIV .C0MPM1968) . 
A.S.CARPCL ET A L . , BNL 1 1 3 5 9 1 1 9 6 E I . 

J.1ACNAUGHT0N ET A L . , NP B33, 1C1 ( 1 9 7 1 1 . 
I .MANNELLI ET Al . , PRL 1 4 , 4 0 8 ( 1 9 6 5 1 . 
(•'ASSAM, P R I V . COM". (1967 1 . 
J.MATULENKC ET A L . , APP 3 5 , 6 2 5 ( 1 9 6 9 1 . 
K.J.METZGEK ET A L . , PR 1 6 4 , 1 6 8 0 ( 1 9 6 7 ) . 
MILLER, PR 1 1 7 , 5 8 2 ( 1 9 6 0 1 . 
K .1 IYAKE ET « L . , PR 1 2 6 , 2 1 8 8 ( 1 9 6 2 ) . 
A . I . M U K H I N ET A L . , CERNSYPP. 2 0 4 ( 1 9 5 6 1 . 
A.MULLEP E T A L . , PL 1 0 , 3 4 9 ( 1 9 6 4 ) . 
S.G.F.FRANK ET A L . , PPS 9 2 , 6 0 9 ( 1 9 6 7 ) . 

A.NATAPCFF ET A L . , UCRL-11332119641 . 
D.V.NEAGU ET AL. , STUD CERCETARI F I Z . R C U H A N I A 1 2 , 3 9 ( 1 9 6 1 1 . 
P . C . A . N E t . t a M B , PR 1 3 2 , 1 2 6 3 1 1 9 6 3 ) . 
A . A . N 0 1 C F I L 0 V ET A L . , JETFL 6 , 6 5 ( 1 9 6 7 ) . 

P.H.OGDEN ET AL., PR 8137,1115(19651. 
J . D . O L I V E R E" A L . , PP 1 4 7 , 9 3 2 ( 1 9 6 6 ) . 
J .OREAP, PR 9 2 , 1 5 6 ( 1 9 5 3 ) . 
J.ORESP ET A L . , PR 9 3 , 5 7 5 ( 1 9 5 4 1 . 
J .CREAR, PR 9 6 , 1 4 1 7 ( 1 9 5 4 1 . 
J.OREAR ET A L . , PR 1 5 2 , 1 1 6 2 ( 1 9 6 6 1 . 
R .J .QTT ET A L . . P L 426,133(197 2 1+ PRIV.COMM. L . S. SCHROEDER. 
D.P.QHEN ET A L . , PP 1 8 1 , 1 7 9 4 ( 1 9 6 9 1 . 

PERL 63 
PERL 65 
PEPRY 53 
PICKUP63 
PCIRIE63 
P0 IF IE66 

M.L .PEOL ET A L . 
K . L . P E S L ET A L . 
J .P .PERRY ET AL 
E .P ICKUF E T A L . 
C . O O : R I E D ET A L . , 
C P . P 0 I F I E 6 ET AL 
C . F . P O I R I E F . E T AL 
C . P O I R I E R ET A L . , 

PR 1 3 2 , 1 2 5 2 ( 1 9 6 3 ) . 
PR 6 1 3 8 , 7 0 7 ( 1 9 6 5 1 . 

PR 9 1 , 1 2 8 9 1 1 9 5 3 1 . 
PR 132 1 6 1 9 1 1 9 6 3 ) . 

BAF3 8 , 6 0 3 ( 1 9 6 3 ) . 
, PR 1 4 8 , 1 3 1 1 1 1 9 6 6 ) . 
, PR 1 4 3 , 1 0 9 2 ( 1 9 6 6 ) . 
BAPS 8 , 6 0 3 1 1 9 6 3 ) . 

PEYNCL6S 
FISK 6c ; 
RCBE^TSS 
RGELLI59 
RDTHSC72 
FUGGE t i 
FU C . T 7 0 

B.C-.REYhCLDS ET A L . , PR 1 7 3 , 1 4 0 3 ( 1 9 6 8 ) . 
U .S .R ISK t T A L . , BAPS 1 1 , 2 6 ( 1 9 6 6 1 . 
A.ROBERTS ET A L . , PR 9 0 , 9 5 1 ( 1 9 5 3 ) + P R 9 5 , 1 3 7 ( 1 9 5 4 ) . 
ROELI. IG, PP 1 1 6 , 1 0 0 1 ( 1 9 5 9 ) . 
F.E.RCTHSCHILD ET A L . , OR D 5 , 4 9 9 ( 1 9 7 2 1 . 
H.R.RUGGE ET A L . , PR 1 2 9 , 2 3 0 0 ( 1 9 6 2 1 . 
H.R.FUST ET A L . , PRL 2 4 , 1 3 6 1 ( 1 9 7 0 ) . 

SACHS 5i) 
SAVIM 65 
SAXEP 64 * " 
3CHNEI71 
SCHCTA70 
'HEPFS62 
SKE"DE70 

SHDNLE60 
SIDUEL70 
SLEEMA71 -T 
SPRY 54 
ST3NEH61 

, M . 

H. , i . : 
J . ,sc 
D, , J . 
H. . D . 
0, , J . 
0 . . J . 

SAOS ET A L . , PR 1 0 9 , 1 7 5 0 ( 1 9 5 6 ) . 
SAVIN ET A L . , PL 1 7 , 6 8 ( 1 9 6 5 ) . 
SAXEP, NIC 0 3 1 0 6 - 1 9 - T I 1 9 6 4 1 . 
HNEIDER, PARIS T H E S I S ( 1 9 7 1 1 . 
SCHGTANUS ET A L . , NP 6 2 2 , 4 5 ( 1 9 7 0 ) . 
SHEPHAFD E" L . , PR 1 2 6 , 2 7 6 ( 1 9 6 2 ) . 
SHERCEN ET A L . , PPL 2 5 , 8 9 e < 1 9 7 0 1 . 
SHEFDEN E x A L . , EFI 7C-36(197C1+PRL 2 5 , 8 9 8 1 1 9 7 0 1 . 
SHT\LE ET A L . , PRL 3 , 1 5 7 ( 1 9 6 0 1 . 
SIDnELL ET A L . , PR D 3 , 1 5 2 3 1 1 9 7 1 ) . 
SLEEPAN, RHEL-CXFCRD F R I V . CCPM.119711 . 
SPRY, PR 9 5 , 1 2 9 5 ( 1 9 5 4 1 . 
ONEHILL ET A L . , PRL 6 , 6 2 4 ( 1 9 6 1 1 . 
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TAFT 56 H . D . T A F T , PR 1 0 1 , 1 1 1 6 ( 1 9 5 6 ) . 
TH0MAS60 R.G.THOMAS, PR 1 2 0 , 1 0 1 5 ( 1 9 6 0 ) . 
T I N L 0 T 5 4 J .T INLOT ET A L . , PP 9 5 , 1 3 7 1 1 9 5 4 I . 
TROKA 66 W.TROKA ET A L . , PR 1 4 4 , 1 1 1 5 ( 1 9 6 6 1 . 
T U L I 69 S . K . T U L I , NP 8 1 2 , 7 9 ( 1 9 6 9 ) . 

V 
VASILE60 I . M . V A S 1 L E V S K I I ET A L . , JETP 3 6 , 4 4 1 ( 1 9 6 0 ) . 
VASILS66 I .M.VAS1LEVSKY ET A L . , PL 2 3 , 1 7 4 ( 1 9 6 6 ) . 
V IK 63 O . T . V I K ET A L . , PR 1 2 9 , 2 3 1 1 ( 1 5 6 3 ) . 
V ITT1T64 C . N . V I T T I T O E , E T A L . , PR 8 1 3 5 , 2 3 2 ( 1 9 6 4 ) . 
V0R0BY69 G.G.VOROBYOV ET A L . , DUBNA PREPRINT 11969 I . 
V0VENK62 A.S.VOVENKO ET A L . , JETP 1 5 , 4 9 8 1 1 9 6 2 1 . 

A.S.VOVENKO ET A L . , CERN CONF. 3 6 5 ( 1 9 6 2 ) . 

WAHLIG68 M.A.WAHLIG ET A L . , PR 1 6 8 , 1 5 1 5 ( 1 9 6 8 / . 
WALLE 68 R .T . VAN DE WALLE ET A L . , NC A 5 3 , 7 4 5 ( 1 9 6 6 ) . 
WAL0SC68* WALOSCHEK, P R I V . CCMM. J ( M E ( 1 9 6 B ) . 
WEINBE62 A.WEINBERG ET A L . , P R L 8 , 7 0 1 1 9 6 2 ) . 
WHETST56 S.L.WHETSTONE ET A L . , PR 1 0 2 , 2 5 1 ( 1 9 5 6 1 . 
WIKNER57 F.WIKNER, U C R L - 3 6 3 9 1 1 9 5 7 ) . 
W I L L I S 5 9 W . J . W I L L I S ET A L . , PR 1 1 6 , 7 5 3 ( 1 9 5 9 ) 
WCOO 6 1 C.D.klQOD ET A L . , PRL 6 , 4 8 0 ( 1 9 6 1 ) . 

YAMAT068 
Y0KCSA71* 
YORK 60 
YVERT 68 
ZINOV 60 

YAXAHOTO, PR 1 7 3 , 1 3 0 2 1 1 9 6 6 1 . 
A.YOKOSAWA, ANL/HEP 7 1 1 7 ( 1 9 7 1 ) . 
C.H.YORK ET A L . , PR 1 1 9 , 1 C 5 6 I 1 9 6 C ) . 
H.YVERT, P R I V . C O M M . ( G I A C G P E L L I I ( 1 9 6 8 ) . 

V .G.Z INCV ET A L . 
V .G .Z INDV ET A L . 
V .G.Z INOV ET A L . 

JETP 1 1 , 7 9 4 ( 1 9 6 0 . 
JETP 3 8 , 1 3 9 9 ( 1 9 6 0 ) . 
JETP 1 1 , 1 2 3 3 ( 1 9 6 0 ) . 

B. Unpub l i shed References 

ANGEL068 

ANTHQN6B 

AN T 0P068 

N.ACGELOV ET AL. DU3NA PREPRINT P l - 4 0 0 3 ( 6 8 l . PI+P 2.34GEV/C HBC. 
NORMALIZED TO TOT=30.6HB,1 T H N K . ELASTIC C . S . =B.71< . 14KB. 
READ OFF SHALL GRAPH. TEKT IN RUSSIAN. 
R.ANTHONY ET A L . PRL 2 1 , 1605 l i . 8 ) + P R I V . C 0 M H . 2 .15GEV/C. SC 
R.ANTHONY ET A L . VIENNA CONF.(19681,PAPER 3 4 7 . SC. BACKWARD P I - F 
2 . 1 5 - 6 G E V / C . PRELIMINARY RESULTS(20P.C.OF OATAI . READ OFF GRAPH. 
V . D . A N T D P 0 L S K 1 I ET AL. ITEP(POSCOW1-638(661 . D P / P = . 0 5 . SC. P I - N 
THIS I S ACTUALLY DEUTERIUM P I - N DATA. 
DISAGREE WITH DOBROWCLSKI AN'C ' , ' ITH SOME OF BAKER. AGREE CARROLL. 
V.D.ANTOPOLSKI I E T A L . I T E P ( M 0 S C O W ) - 6 3 9 ( 6 6 ) . D P / P = . 0 5 . SC. CX. 
DISAGREE WITH BARMIN67 AT 2 . 6 G E V / C . DN=.35 
H.AOI ET AL.(CERN) AMSTERD51' CONF.PAPER 2951 7 1 1 , NUHBERS FROM 
AUTHORS. REPLACES P L 3 5 B , 9 0 ( 7 1 ) . BUTANOL POLZD. TARGET. BACKWARD*-. 
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BERTAN68 BERTANZA K - , P I - 7 0 0 - 8 0 0 MEV/C CERN PRE 8 9 9 0 READ FROM GRAPH 
HBC NORMALISED TO CTHER DATA 

BOOTH 69 N.E.BOOTH ET AL.CHICAGO E F I . 6 9 - 3 4 . LMN+COUNTERS. READ FROM GRAPH. 
P i t - DCS, POL AT 5 . 1 5 PUBLISFED, P I + DCS,POL AT z. 75 PRELIMINARY. 
N.E.BOOTH E T A L . CHICAGO E F I 6 9 - B 9 1 6 9 ) . POL.TARGET. P I + - P 3 . 7 5 , 2 . 7 5 
GEV/C. READ FROM GRAFH. ALSC SLIGHTLY DIFFERENT VERSION OF 5.15GEV 
It ESTESL6a. 

B0RGHI72 M.BORGFINI ET A L . SUBHTTED 70 PHYS LETTERS. 
REPLACES B0PGHI71 PL 3 6 8 , 4 9 3 ( 7 1 ) ; 3 6 8 , 4 9 7 ( 7 1 ) , 3 6 B , 5 0 1 1 7 1 1 
BUTANOL POLZD.TARGET. P I + - P 1 0 , 1 4 , 1 7 . 5 GEV/C FORWARD. SYS7.ERROR.LI 
. 1 P.C.EXCEPT 10GEV/C P I - HFERE IT WAS INCLUDED IN STAT.ERRORS. 
HOWEVER KP PAPER SAYS D N = . 0 5 . 

BR0CKE71 PRIV COM T L JENKINS 1971 PRELIMINARY PRL 2 6 . 5 2 9 ( 1 9 7 1 1 
I S SAME EXPERIMENT 

BROOY 69 A.C.BROOY ET A L . LUND PAPER 92 +PRIV.COMM.FROM A.H.ROSENFELD. 
HBC, NO NORMALIZATION, 5CC-SC00 EV5.EACH AT 35 MASSES 1 4 0 5 - 1 9 7 9 . 

BROWN 7 0 BROWN ET AL KIEV CONFERENCE 1970 
PRELIMINARY DATA 

BROWN ET AL KIEV-CONFERENCE 1970 BAD GRAPH BAD TABLE 
8R0WN ET AL KIEV CONFERENCE 70 BAD TABLE 
8R0WN ET AL KIEV CONFERENCE 70 READ FROM GRAPH 
BROWN ET AL RHEL-OXFORD RHEL R125 ANNUAL REPORT 70 
READ OF GRAPH PRELIMINARY DATA AMSTER DAM 71 

BAD TABLE PART CF IT HERE 
CERN0P69 CERN-ORSAY-PISA GROUP, INTERNAL REPORTISEPT.691 . POL.TARGET 
CROWE 6B K.f.CROWE E T A L . UCRL-18473 (681+PRIV.COMM. 1 4 1 , 9 - 1 - 4 . 2MEV/C.COUNTER 

REPLACES EARLIER VERSION GIVEN I N LAB QUANTITIES 
DELER 6 9 B.DELER, SACLAY C E A - R - 3 5 7 9 1 6 9 1 . HBC. 9 4 0 + - 1 0 , 1 4 3 0 f - 2 0 M E V / C . 

DISAGREES iSRIOUSLY h lTH HELLAN64. 
FELL IN70 M.FELLINGER ET A L . ICWA PREPRINT(70I . 2ARM SPECT. FORWARD P I - P AT 

1 8 K M A . 1 . 7 1 - 5 . 5 3 G E V / C . DN = . 0 5 OVERALL, .02 BETWEEN ENERGIES. 
NORM FOR FELLINGER70, WITH 0LSZA66.APLIN68,ESTERLING66 DCS ALL 
RENORMALIZED TO I T . LABEL BLANK. ALL CTHER P I - P DCS BEFORE. 

GORN 67 W.GORN ET AL . BAPS12.469 (671-tPRI V.COMM. PRELIMINARY P I + - P POLZN. 
AT 2 4 7 , 3 0 6 , 3 7 0 , 4 1 0 MEV. POLZD.TARGET • COUNTERS. 

GUESS 71 POINT INTERPOLATED BY EYE BETWEEN DIFFERENT EXPERIMENTS 
KURZ 62 R .J .KURZ.UCRL-105641 1 9 6 2 ) . 4 1 7 . - t - 1 6 . MEV 

NUMBERS READ FROM GRAPh EY C .H.JOHNSON, P R I V . COMM. 
LES0UE71 A.OE LESQUEN ET AL.(SACI.AY) AMSTERDAM C 0 N F . I 7 1 ) . POLZO.TARGET+SC. 

SPIN ROT. IN 6GEV/C P I * - ? . READ OFF LARGE GRAPH. 
LUNDBY68 A . S . CAPROL ET AL BNL 11359 

BUSZA68 AND CERNH070 PI+P DCS HAVE BEEN RENOOMALIZEO TO LUND8Y68. 
THE BLANK LABEL N CARD IS TO GIVE THEM A COMMON NORM.ERROR. 
L M D B Y , P R I V . C O M H . I 6 8 ) . SC. 

A . S . CAPROL ET AL ENL 11359 SC 
MUKHIN56 MUKHIN, CERNSYMP.204156) . COUNTERS. 

IN CONFLICT WITH BUGG 71 
NATAP064 A.NATAPOFF AND V .X .BANG, UCRL-U3331 64) . HBC. CX AT 1 .03BEV/C. 

12 EVENTS WITH SUBSECUENT NP SCATTERING. SAME AS CBERK62 KOLO. 
RISK 66 W.S.RISK AND E.KLECKNER, BAPS 1 1 , 3 6 ( 6 6 ) . SC. 5 7 5 , 6 5 0 , 7 5 7 , 8 1 O M E V / C . 
SAXER 64 SAXER, MtC 0 3 1 0 6 - 1 9 - T I 6 4 ) . SC. 
SLEEMA71 J . C . 5LEEMAN RHEL-OXFORD PRIVATE COM 

SAME EXPERIMENT AS BR0WP70 AND 71 
SYSTEMATIC ERROR VARIES BETWEEN 7.5 IFORW) AND 10.IBACKWI PEFC. 

ON=0.10 CHOOSEN 
WALOSC68 WALOSCHEK,PRIV.COMM.(JUNE 6 8 ) . VERY PRELIMINARY. 
Y0K0SA71 YOKOSAWA ANL/HEP 7117 P I -P POL PRELIMINARY DATA 
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C. Momentum 

Measured 
P. Source ID Reaction Quantity 

.077 SPRY E4 P 1 0 N r o - A L 

.07*3 HIYAKE62 P I O N TOTAL 

.080 NhETST56 P I * P C C S . 
— .087 HILLER63 f l * P C C S . 

.096 BARNES60 F I - P C C S . 

.096 B A W S 6 0 FT + P C C S . 

.096 GIACCP60 P I - 0 C C S . 

.096 GIACC»60 P I * P C C S . 

.096 SPRY 54 P I O N TOTAL 

.098 MIY4KE62 P I O N TOTAL 

.099 KNAPP 63 P I - P O . C S . 

.099 KKA»» 63 P I * P O . C S . 

. 1 0 1 IF0NSR54 P I * P TOTAL 

.103 RC8ERT53 P I O N TOTAL 

.105 CUNDY 6= P I O N TTTAL 

.105 CL'NDY 65 F I - P D.C.S. 

.108 SACHS 58 PI + P C C S . 

. 1 1 1 0CNALD66 F I O N TOTAL 

. 1 1 1 D0NAL066 P I - P D.C.S. 

.113 PER«Y S3 F I * P O.C.S. 

. 113 TIN10T54 P I Q N TOTAL 

. 1 1 = BAHNES60 P I - p C C S . 
. U S 8ARNES60 P I * P C C S . 
.116 SPRY 54 P I O M TOTAL 
.119 LE0NAR54 P I * P TOTAL 
. 1 2 1 DREAR S4 P I * P TOTAL 
. 1 2 1 3REAR 54 P I * P O . C S . 
.128 KENNEY6A P I O N TOTAL 
.137 AK0EPS52 P I * P TOTAL 
.137 LF.CNAR54 P I * P TOTAL 
. 1 4 0 B0CANS54 P I * P D . C S . 
. 140 FCWLgR52 P I * P C C S . 

* .142 CROUE 68 P I - P D . C S . 
* . 142 CROUE 68 F I * P D . C S . 

. 144 YORK 60 0 1 0 N TOTAL 

.150 BCDANS54 P I - P C C S . 

. 1 5 0 BCCANS54 P I O N TOTAL 

.156 L E 0 J | « R 5 4 P I * P TOTAL 

.155 ANDERS52 P I - P TOTAL 
— .163 GOL0HA53 P I * p O . C S . 

. 167 AN0ERS53 P I * P *GTAL 
_ . 167 AN0ERSE3 P I * P D . C S . 

.167 NEAGU 61 P I * P TOTAL 

.168 ANDESS52 P I - P TOTAL 

.168 ANDER552 P I * P TOTAL 
.172 ANDERS52 P I * P TOTAL 
. 1 8 1 FERRET57 P I * P C C S . 
. 1 8 1 AHDERS51 F I - p TOTAL 
.183 SUGG 71 P I O N TOTAL 
.189 YCRK 60 F I O N TOTAL 
. 1 9 1 HYATT 6 - P I O N TOTAL 
.192 ECMARDS9 P I - P TOTAL 
.192 ECWARD59 P I - P O.C.S. 
.192 HASSAM67 F I * P C C S . 
.195 GESSAR57 P I * P C C S . 
.206 AN0ERS52 P I - P TOTAL 
.206 AN0ERS52 » I * P TOTAL 
.207 AN0ERSS2 P I * P -OTAL 
.207 AN0EPSE3 P I * P TOTAL 

_ .207 ANDERSS3 P I * p D . C S . 
. 209 AN06RS51 F I - P TOTAL 

Index 

Measured 
Source tD Reaction Quantity 

. 2 1 1 riREAR 54 F I * P D . C 5 . 

. 2 1 3 AK0ERSf2 P I * P TOTAL 

.213 SUGG 71 PIO N TOTAL 

. 2 1 ° ANOE'?S52 • I * P ' C A L 

. 216 OREfiP 53 P I - P C C S . 

.219 ANDERS33 P I - P O . C S . 

. 219 ANDERSr3 PIO N TOTAL 

.219 FERPET35 P I * P D.C.S. 

. 219 LCRIA 61 « I * P D . C S . 

.227 ANDE'SITZ F I - P TOTAL 

.227 ANDESS52 P I * P TOTAL 
,228 ASHK1W4 F I * P TOTAL 
. 2 2 i Hucjcnu P I - P O . C S . 
.228 GAPWIN59 PIO N TOTAL 
. 2 3 1 KPUSF 59 P I - P TOTAL 
. 2 3 1 KRUSE 59 P I - P D.r.s. 
. 234 ANDERSE2 P I * P TOTAL 
. 2 3 4 ASHKIN54 F I - ° TOTAL 
.236 AN0ERSS1 P I - P TOTAL 
.236 AN0ERS52 P I - P TOTAL 
. 2 3 6 ANDEFS52 P I * P TOTAL 
.236 Aims'; S52 PIO N TOTAL 
. 2 3 6 AN0ERSJ3 P I * D TOTAL 
.236 ANDESS53 F I * P D . C S . 
. 236 ASHKINE4 P I * P TOTAL 
.233 AN0FIS52 P I * P TOTAL 
.242 IGNA7ES6 P I * P TOTAL 
. 2 4 3 ASHKINf4 P I * P TOTAL 
.245 LCRD 57 F I * P C C S . 
. 246 LINDEN58 P I * P TOTAL 
. 2 4 6 BUGG 71 PtO N TOTAL 
.247 AKDEBS53 P I - P O . C C 
. 2 4 7 ANCFRSP3 PIO N TOTAL 
.247 IGNATE56 P I * P TOTAL 
.249 LINDEN5" P I * P TOTAL 
.250 HAUSE71 FIO N D.C.S . 
. 254 ASHKIN56 F I - P TOTAL 
.254 ASHKINS6 P I * P TOTAL 
.254 ASHKIN56 P I - P D .C .S . 
. 2 5 4 ASHKIN56 P I * P C C S . 
. 254 ASHKIN56 PIO N TOTAL 
.254 KERNAN6G FIO N "QTAL 
.255 GFANCE55 n * P C C S . 
. 153 HAUSE*T1 PIO N C C S . 
. 256 ASHKIN'4 P I - P TOTAL 
.256 AShK!NS4 0 1 * P TPTtL 
.2=6 KELLI<a63 P I - p TOTAL 
.256 KFLLKAt? P I - p D.C.S . 
. 256 KRUSE 59 P I - p TO*AL 
. 2 3 6 KPUSE 59 c i - p C C S . 
. 261 ASHKIN54 P I * p TPTAL 
. 2 6 2 AEHKIN54 F I - P TOTAL 
. 262 LINDENE5 P I * P T n A L 
.263 ZINOV 60 P I - P TOTAL 
.267 BLDAGC61 P I - P O.C.S. 
.267 LIN0EN5B P I * P TOTAL 
.268 HAUSE71 FIO N C C 5 . 
.269 1UGG 71 PIO M TOTAL 
.270 IC-NATE56 P I * P TOTAL 
. 2 7 1 ANDERSES P I - p TOTAL 
. 2 7 1 AKDEPS55 P I * P TOTAL 
. 2 7 1 ANDEPSE5 F I - P D.C.S . 



. 2 7 1 AHDERSE5 F i t P 

.271 ANDERS55 PIO N 

.271 HAUSE*71 FIO N 

.272 ASHKIN54 F i t P 

.272 LINDEN55 FI+ P 

.274 HCMA 54 P I * P 

.274 BUGG 71 PIO N 

.275 FEPMI 53 F I - P 

.275 FERMI 53 P I - P 

.275 FERMI 53 PIO N 

.276 ASHKINS6 F I - P 

.276 ASHKIN56 P i t P 

.276 ASHKIN56 P I - P 

.276 ASHKIN56 P i t P 

.276 ASHKIH56 PIO N 

.276 LINDEN58 P I * P 

.27? ASHK1N54 FI+ P 

.277 L1NDEN55 FI+ P 

.278 ZINOV £0 F I - P 

.280 LIN0EN55 F i t P 

.280 LINDEN5S P i t P 

. 2 8 1 IGNATES6 F i t P 

.283 MUKHIN56 P i t P 

.283 ANDEPS51 P I - P 

.283 MUKHIN56 P i t P 

.284 LINDEN58 F i t P 

.284 BUGG 71 PIO N 
• 2B6 ZINOV 60 P I - P 
.286 ASHKIN54 P I - P 
.289 LIN0EN53 P i t P 
.290 ASHKIN54 F i t P 
. 2 9 1 LINDEN58 F i t P 
. 292 IGNATE56 F i t p 
.293 ASHKINS4 P i t P 
.293 ZINOV 60 P I - P 
.295 GLK.KS54 F I - P 
.295 GLICKS54 P I - P 
. 2 9 5 GLICKSS4 PIO N 
.295 UAL0SC6B P I - P 
. 2 9 7 AN0FRS55 F i t P 
.297 ANDERSS5 P i t P 
.297 HCMA 54 P i t P 
.297 LINDENSF F i t P 
.298 ZINOV 60 P I - P 
.300 HAUSE71 PIO N 
. 3 0 1 BOGG 71 PIO N 
.303 ASHKIN54 P I - P 
.303 FERMI 53 P I - P 
.303 FERMI 53 P I - P 
.303 FERMI 53 PIO N 
.303 HAUSE*71 PIO N 
.303 TGNATE56 F i t P 
.304 ASHKIN54 P I - P 
. 304 LINDEN58 P i t P 
.305 ASHK1NS4 P i t p 
.305 ZINOV 60 F I - P 
.310 HAUSE71 PIO N 
.310 HAUSE*71 PIO N 
. 310 MUKHINS6 F i t P 
. 311 ZINOV 60 P I - P 
.312 HALOSC68 F I - P 
.315 LINDEN58 P i t P 
.316 ZINOV 60 F I - P 
.319 GUCKS54 P I - P 
.319 IGNATE36 F i t P 
. 321 FERMI 53 F I - P 
. 3 2 1 FERMI 53 P I - P 
. 3 2 1 FERMI 33 PIO N 
.321 LINOEN55 P i t P 
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o.c.s. .321 
TOTAL .325 
C C S . .326 
TOTAL .326 
TOTAL .326 
D .C .S . .32a 
TOTAL .328 
TOTAL .328 
C C S . .328 
TOTAL .330 
TOTAL .331 
TOTAL .231 
o.cs. .331 
C C S . .331 
TOTAL .331 
TOTAL .331 
TOTAL .232 
TOTAL .334 
TOTAL .336 
TOTAL .336 
TOTAL .336 
TOTAL * .337 
C C S . .337 
TOTAL .337 
TOTAL .337 
TOTAL .337 
TOTAL .338 
TOTAL .338 
TOTAL .339 
TO'AL .340 
TOTAL .341 
TOTAL .341 
TOTAL .342 
TOTAL .342 
TO^AL .342 
TOTAL .344 
D.C.S . .347 
TOTAL .349 
D .C .S . .349 
TOTAL .350 
O .C .S . .351 
D.C.S . * .352 
TO TAL .353 
TOTAL » .253 
C C S . * .353 
TOTAL .353 
TOTAL .353 
TOTAL .355 
D.C.S . .358 
TOTAL .359 
D.C.S. * .361 
TOTAL * .361 
TOTAL .361 
TOTAL .361 
TnTAL .362 
TOTAL .365 
D . C S . .369 
O .C .S . .372 
O .C .S . .372 
TOTAL .374 
C C S . .375 
TOTAL .376 
TOTAL .377 
TOTAL • 378 
TOTAL .360 
TOTAL .381 
D.C.S . .385 
TOTAL .385 
TOTAL * .385 

• .385 

ZINOV 60 F I - P TOTAL 
LINOEN55 P l t P TOTAL 
ASHKIN54 F I - P TO'AL 
BUGG 7 ! F I O N TOTAL 
ZINOV 60 P I - P TOTAL 
ANDERS51 P I - P TOTAL 
GLICKS54 P I - P D.C.S. 
GLICKS5' P I O N TOTAL 
TAFT 56 F H P C C S . 
IGNATE56 P i t P TOTAL 
ASHMN r 7 P T - D TOTAL 
ASHKIN57 F I - P C C S . 
ASHKIN57 P l t P O.C.S. 
ASHKIN57 P I O N TOTAL 
GLICKS54 F I - P T 0 ~ A I 
HAUS5*7i P I O N D.C.S. 
ZINOV 60 F I - P TOTAL 
LINDEN55 P l t P TOTAL 
OEAHL 61 P I O N TOTAL 
DEAHL 61 P I - P C C S . 
KUNZE 60 F I - p POL. 
WAL0SC68 P I - P O.C.S. 

HAUSE71 P I O N C C S . 
FCWLER53 F i t P C C S . 
HAUSE*71 P I O N C C S . 
ZINOV 60 P t - P TOTAL 
KELLNA63 F I - P TOTAL 
i:ELLKA63 P I - P C C S . 

HAUSE71 F 1 0 N D.C.S. 
ZINOV 60 F I - F TOTAL 
ARENS 68 P I - P POL. 
IGNATE56 F l t P TOTAL 
CARIS 61 F I O V TOTAL 
GC0DWI61 F I - P TOTAL 
GC0DM61 F I - p C C S . 
ZINOV 60 F I - P TOTAL 
ZINOV 60 P I - P TOTAL 

HAUSE71 P I O N C C S . 
ASHKIN54 F I - P TOTAL 
BUGG 71 P I O N TOTAL 
ZINOV 60 P I - P TOTAL 
WAL0SC6B P I - P D . C S . 
ASHKIN54 ° I - P TOTAL 
MUKHINS6 P l t P TOTAL 
MUKH1.I56 P i t P O.C.S. 
ziNrv 60 P I - P C C S . 
ZINOV 60 P I O N TOTAL 
ZINOV 60 P I - P TOTAL 
ZINOV 60 P I - P TOTAL 
CFAMEE63 P ! t 0 POL. 
GCRN 67 P I - D POL. 
GCRN £7 P l t P POL. 
HAUSE*71 P I O N D.C.S. 
TPOKA 66 F i t P C C S . 
ZINOV 60 P I - P TOTAL 
ZINOV 60 F I - P TOTAL 
ZINOV 60 P I - P TOTAL 
ASHKINE4 F I - P TOTAL 
ZINOV 60 F l - P TOTAL 
CARIS 61 F I O N TOTAL 
BUGG 71 P I O N TOTAL 
ZINGV 60 F I - P TOTAL 
LINDENE5 F l t P TOTAL 
LIN0EN55 P i t P TOTAL 
L1N0EN55 F I - P TOTAL 
ZINOV 60 P I - P TOTAL 
CARIS 61 P I O N TOTAL 
HAUSE*71 F I O N D.C.S. 
HUKHIN56 P i t o TCAL 
MUKHINSfc F i t P O.C.S. 
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. 3 8 5 Z I N O V 6 0 P I - P C C S . . 4 7 5 O A V I 0 S 7 2 F i t F TOTAL 

. 3 8 5 Z INOV 6 0 P I O N TOTAL . 4 8 0 B I Z A R D 6 6 F I - P TOTAL 

. 3 8 7 Z I N O V 6 0 P I - P TOTAL . 4 8 0 G R I G 0 R 5 7 F i t P O . C . S . 

. 3 9 2 Z INOV 6 0 P I - P TOTAL . 4 8 1 Z I N O V 6 0 P I - P TOTAL 

. 3 9 6 L I N D E N 5 5 P I + P TOTAL . 4 8 5 D I C K I N 6 6 P I - P P O L . 

. 3 9 8 Z I N O V 6 0 P I - P TOTAL . 4 8 8 B A R E Y R 6 0 P i t P TOTAL 

. 4 0 3 Z INOV 6 0 P I - P TOTAL . 4 8 8 S I Z A R 0 6 6 F i t P TOTAL 

. 4 0 6 C A R I S 6 1 P I O N TOTAL . 4 9 0 G C 0 D M S 9 P I - P TOTAL 

. 4 0 6 G C 0 D K I 6 1 P I - P T O T A L . 4 9 0 G 0 P D H 5 9 P I - P O . C . S . 

. 4 0 6 G 0 0 D W I 6 1 P I - P O . C . S . * . 4 9 0 GORN 6 7 P I - P P O L . 

. 4 0 7 HAUSE71 P I O N O . C . S . * . 4 9 0 GCRN 67 P i t P F O L . 

. 4 0 8 BUGG 7 1 F I O N TOTAL . 4 9 0 H A 0 S E * 7 l P I O N D . C . S . 

. 4 0 8 Z I N O V 6 0 P I - P TOTAL . 4 9 0 OGDEN 65 P I - P C C S . 

. 4 1 4 Z INOV 6 0 P I - P TOTAL . 4 9 0 OGOEN 6 5 P i t P C C S . 

. 4 1 5 L I N O E N 5 5 P i t P TOTAL . 4 9 1 C A R . I 5 6 1 P I O N TOTAL 

. 4 1 5 D A V I D S 7 2 P I - P TOTAL . 4 9 1 L I N D 65 F I O N D . C . S . 

. 4 1 5 C A V I C S 7 2 P i t P TOTAL . 4 9 2 H A U S E 7 1 P I O N C C S . 

. 4 1 7 PARNES63 F i t P TOTAL . 4 9 3 B R I S S 0 6 1 P I - P TOTAL 
. 4 1 7 V A S I L E 6 0 P I - P C C S . . 4 9 3 B R I S S 0 6 1 P I O N TOTAL 
. 4 1 7 V A S I L E 6 6 F I - P F O L . . 4 9 4 KURZ 65 P I O N D . C . S . 
. 4 1 9 Z I N O V 6 0 P t - P TOTAL . 4 9 5 O A V I D S 7 2 F I - P TOTAL 
. 4 Z 3 GCRN 6 7 F I - P P O L . . 4 9 5 C A V I C S 7 2 P i t P TOTAL 
. 4 2 3 GCRN 67 F i t P P O L . . 4 9 6 B R I S S n 6 l P i t P TOTAL 
. 4 2 4 GR1GCR59 F i t P P O L . . 4 9 9 SOMEN 6 9 P I - P TOTAL 
. 4 2 4 H U K H I N 5 6 F i t P TOTAL . 4 9 9 BOWEN 6 9 F i t p TOTAL 
. 4 2 4 H U K H I N 5 6 P i t P C C S . . 5 0 0 B I Z A R D 6 6 P I - P TOTAL 
. 4 2 4 Z I N O V 6 0 P I - P O . C . S . . 5 1 1 AS ENS 6 8 F I - P P O L . 
. 4 2 4 Z I N D V 6 0 P I O N TOTAL . 5 1 1 B I Z A R D 6 6 P I - P TOTAL 
. 4 2 5 Z I N O V 6 0 P I - P T O T A L . 5 1 1 G R I G 0 P 5 9 F i t p O . C . S . 
. 4 2 7 B I Z A Q 0 6 6 F I - P TOTAL . 5 1 5 0 A V I 0 S 7 2 P I - P TOTAL 
. 4 2 7 FCOTS 6 1 P I + P P O L . . 5 1 5 D A V I C S 7 2 P i t P TOTAL 
. 4 2 7 GPIGOR56 F i t P O . C . S . . 5 1 9 BAREYR60 F i t P TOTAL 
. 4 2 7 H I L L 7 0 PTO N P O L . . 5 1 9 B I Z A R 0 6 6 F i t P TOTAL 
. 4 2 7 OGDEN 65 F i t P D . C . S . • R 2 8 BCUEN 6 9 P I - P TOTAL 
. 4 2 7 RUGGE 6 3 F I - P TOTAL . 5 2 8 BOMEN 69 P i t P TOTAL 
. 4 2 7 RUGGE 6 3 P I - P O . C . S . . 5 2 8 DERRE 6 9 F I - P D . C . S . 
. 4 2 7 V I K 6 3 F I + P D . C . S . . 5 3 2 BANNER67 P I - P O . C . S . 
. 4 2 7 V I K 6 3 P I - P P O L . . 5 3 2 BANNER67 P i t p C C S . 
. 4 3 1 L I N D 6 5 P I O N O . C . S . . 5 3 2 SAREYR65 P I - P P O L . 
. 4 3 1 Z I N O V 6 0 F I - P TOTAL . 5 3 2 8 A R E Y R 6 5 P i t P P O L . 
. 4 3 5 C A R I S 6 1 F I O N TOTAL . 5 3 2 B I Z A R D 6 4 F I - P TOTAL 
. 4 3 5 C A V U S 7 2 P I - P TOTAL « . 5 3 2 GORN 67 P I - P P O L . 
. 4 3 5 C A V I D S - ^ P i t P T O T « L * . 5 3 2 GCRN 6"» P i t p P O L . 
. 4 3 6 ARENS 68 P I - P P O L . . 5 3 2 H A U S E * 7 1 F I O N D . C . S . 
. 4 3 6 BAREYP.60 P I * P TOTAL . 5 3 2 OGDEN 65 P I - P O . C . S . 
. 4 3 6 M Z A R D 6 6 P i t P TOTAL . 5 3 2 OGOEN 65 F i t p C C S . 
. 4 3 6 Z I N H V 6 0 P I - P TOTAL . 5 3 5 0 A V T C S 7 2 P I - P TOTAL 
. 4 4 2 Z INOV 6 0 P I - P TOTAL . 5 3 5 C A V I D S 7 2 F i t p TOTAL 
. 4 4 6 Z I N O V 6 0 P I - P TOTAL » . 5 3 9 KURZ 62 P I O N C C S . 
. 4 4 8 B I Z A ° 0 6 6 P I - P TOTAL . 5 4 0 BAREYR60 P i t P TOTAL 
. 4 5 1 Z I N O V 6 0 P I - P D . C . S . . 5 4 0 B t Z A R 0 6 e F i t p TOTAL 
. 4 5 1 Z INOV 6 0 P I O N TOTAL . 5 4 0 0 E V L I N 6 5 P I - P TOTAL 
. 4 5 3 Z I N O V 6 0 P I - P TOTAL . 5 4 3 B R I S S 0 6 1 P I O N TOTAL 
. 4 5 4 L I N 0 E N 5 E P I * P TOTAL . 5 4 7 HAUSE71 P I O N C C S . 
. 4 5 5 D A V I C 5 7 2 P I - P TOTAL . 5 4 7 S I Z A R 0 6 6 F [ - o TOTAL 
. 4 5 5 C A V 1 0 S 7 2 F I + P TOTAL . 5 4 7 HEUHEB62 P i t p TOTAL 
. 4 5 6 ARENS 6 8 P I - P P O L . . 5 4 8 B R I S S 0 6 1 P I - P T O * A L 
. 4 5 6 H A U S f * 7 1 F I O H D . C . S . . 5 4 9 G 0 O 0 H I 5 9 F I - P TOTAL 
. 4 5 9 6 I Z A P 0 6 6 P I - P TOTAL . 5 4 9 G C 0 D h I 5 9 P I - P O . C . S . 
. 4 5 9 L1NDEN53 F I - P TOTAL . 5 5 5 0 A V I C S 7 2 F I - P TOTAL 
. 4 5 9 I I N O E N E E F I + P TOTAL . 5 5 5 C A V I D S 7 2 P i t P TOTAL 
. 4 6 4 Z INOV 6 0 P I - P TOTAL * . 5 5 5 BRODY 69 P I - P O . C . S . 
. 4 6 6 HAUSE71 P I O N C C S . . 5 5 5 BOHEN 69 P I - P TOTAL 
. 4 6 7 BAREYR60 P I + P TOTAL . 5 5 6 BCWEN 69 P i t p TOTAL 
. 4 6 7 B I ZAP D o t P I + P TOTAL . 5 5 7 BRODY 7 1 P I - P C C S . 
. 4 6 9 BCWEN 69 C I - P TOTAL . 5 6 0 BAREYP60 P i t P TOTAL 
. 4 6 9 BOWEN 6 9 F I + P TOTAL . 5 6 0 S I Z A R D 6 6 F i t P TOTAL 
. 4 6 9 8 I Z A R D 6 6 F I - P TOTAL . 5 6 3 B 1 Z A R 0 6 6 P I - P TOTAL 
. 4 7 5 C A V I D S 7 Z P I - P TOTAL . 5 7 2 RCTHSC7Z P I - P D . C . S . 
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.573 CCOL 56 P I - P 

.573 CCOL 56 P I * P 

.V7? H4LSE»71 P I O N 
.573 UNDEN55 0 1 - P 
. ' 7 3 LINDENS EI + P 
.573 OGOEN 65 F T - P 
.573 DGDEN 65 F I * P 
.57 3 FOIRIE66 F I * p 

.573 PCIRIE66 P i t P 

.575 0EVLIN62 F I - P 

.575 CAVI0S72 ' 1 - P 

.575 CAVICS72 F1 + P 

.575 RISK 66 P I O N 

. 578 B1ZARC46 P I - P 

. 580 0EVLIN62 f l » P 

. 580 DEVLINS5 P I - P 

.58" . 8AREYF60 P I * P 

. 5 8 1 BIZAR066 P I * P 

. 583 BIZAR066 F I - P 

. 583 CARTS 61 F I - P 

.583 CRI*-E59 P l - P 
• 583 P0IRIE66 F I - P 
. 5a4 aCHEM 69 F I - P 
. 584 BCHFN 69 F I * P 
. 590 BCWLER72 P I * P 
. 5 9 1 BCHLER69 P I * P 
. 5 9 1 BRISS061 P I - P 
. 392 RCTHSC72 F I - P 
. 5 9 2 R0THSC72 PI + P 
. 3 9 2 BPISS061 P I * P 
.593 KAUSE71 P I O N 
.593 B1ZA°066 F I - P 
.593 BR 15 5061 P I O N 
. 5 9 5 CAVIDS72 P I - P 
.595 0JVI0S72 P I * P 
. 596 HANSR067 F l - p 
. 6 0 0 CRABE 71 P I - P 
. 6 0 2 BAREYR60 P I * P 
. 602 BIZARD66 F I * P 
. 5 0 9 BIZA0066 F I - P 
. 610 BROOY 71 F I - P 
. 610 R0THSC72 F I - P 
. 610 ROTHSC72 P I + P 
. 612 BCWEN 69 P I - P 
. 612 BOHEN 69 P I * P 
. 614 BANNER67 P I - p 
. 614 BANNF.n67 F I * P 
. 614 PGDEK 65 n - P 
. 614 OGDEN 63 FI + P 
. 614 CPA6B 71 P I - P 
. 6 1 1 CAVICS72 P l - p 
. 614 CAVICS72 F I * P 
.616 BAREYR65 P I - P 
.616 BAREYR6* " I * P 
. 617 OERRE 65 F I - P 
. 6 2 1 DEVLIN65 F I - o 
. 6 2 1 DEVL1N65 F I * P 
. 6 2 4 BEALL 62 P I - P 
. 624 BIZARDS6 F I - P 
. 624 CHIU 67 P I O N 
. 624 CCOL 56 P I - P 
.625 CRABB 71 F I - P 
.626 DEBA1S65 PI + P 
.626 0EBAIS65 F I * P 
. 627 DEVLIN62 P I - P 
.628 RCTHSC72 F I - P 
.628 R0THSC72" F I * P 
. 630 DEVLIN62 P I * P 
.632 CAVIDS72 P I - P 

TOTAL .632 
TOTAL .632 
C C S . .632 
TOTAL .634 
TOTAL .635 
O.C.S. —- .635 
D . C . f . .64 0 
TOTAL .641 
O . C . = . . 6 4 1 
TOTAL .642 
T^TAL .642 
TCTAL .643 
o.c.s. .643 
TOTAL .645 
TOTAL .645 
TOTAL .646 
TOTAL .646 
TOTAL .648 
TOTAL .648 
TOTAL .650 
D.C.S . .630 
O.C.S. .o30 
TOTAL * .650 
TOTAL .654 
O.C.S. .654 
TCTAL .655 
TOTAL .658 
O.C.S. .658 
O.C.S. . 6 : 8 
TOTAL .658 
O.C.S. .660 
TOTAL .661 
TOTAL .662 
TOTAL .664 
TOTAL • 664 
PPL. .666 
C C S . .668 
TOTAL .670 
TOTAL . 6 7 1 
TOTAL .675 
O.C.S. .675 
D.C.S . .675 
O.C.S. .675 
TOTAL .675 
TOTAL .675 
D.C.S. .673 
C C S . .675 
O.C.S. . 6 - 9 
D.C.S. .6a2 
C C S . .683 
TOTAL .683 
TOTAL .683 
POL. .683 
POL. .683 
O.C.S. .686 
TOTAL .687 
TOTAL .667 
POL. .669 
TOTAL .690 
TOTAL .690 
TOTAL .691 
C C S . .693 
TOTAL .693 
D . C S . .o94 
TOTAL .694 
D.C.S. .696 
C C S . .698 
TOTAL .698 
TOTAL .698 

CAVIES72 P I * p TOTAL 
RAREYR6J F I * P TOTAL 
BIZASD66 0 | * P T n * A L 
LINDEN?* F I - P TOTAL 
V ILL ISS9 F I * F TOTAL 
HILL IS5? F I * 0 D.C.S. 
EIZATD66 F T - P TOTAL 
DEVL i n ; t l - 0 TOTAL 
GRAPD «1 F I - P Q . f . S . 
BCWFN 69 F I - 0 TOTAL 
BCMEN 69 •=1 + p TOTAL 
a^ISS06<_ P I - p TOTAL 
CCX 68 P I - p POL. 
BCMLCReS F I * p TOTAL 
BCULEF72 FI + 0 D.C.S. 
RCTHSC72 F I - p C C S . 
RPTHSC72 M t 0 C C S . 
S.ANDI 64 F I - p POL. 
EANDI 64 F I * p POL. 
HEJHF.B62 F I * p TO'AL 
0AVICS72 F I - 0 TOTAL 
CAVILS72 F I * p TOTAL 
PISK 66 F I O N C C S . 
DEVLIN62 F I * P *a*« 
BULOS 69 P I O N TOTSL 
BIZARC66 P I - P TOT A' 
CHIU 67 F I O N TOTAL 
HELL AN64 F I - P D . C S . 
HELLANS* F I * P C C S . 
C0A5E 71 F I - P C C S . 
CCX 68 P I - p POL. 
RPODY - 1 0 1 - 0 D . C S . 
DEVL 1N65 F I - p "OTAt. 
R0THSC72 F I - p O . C S , 
R<-TH5C72 FI + p C C S . 
DAVICF72 F l - p TOTAL 
DAVIDS72 FI + p T0T1L 
BIZA5D66 P I - 0 TOTAL 
H1NS°067 F I - p POL. 
CCX 68 F I - p PCL. 
CFABB 71 P I - p D.C.S. 
BIZA&066 P I - p TOTAL 
CP"L 56 F I - p TOTAL 
CCITL 56 F I * 0 TCTAL 
riGDEK 65 F I - p C C S . 
DGDEN 65 F I * p C C S . 
HCOD 61 P I - p C C S . 
DEVLIN62 c i - p TDTAL 
BURNST65 P I - p TOTAL 
BURSTE65 P I - p C C S . 
HCTHSC72 F I - p O.C.S, 
R0THSC72 F I * p C.C.S. 
BAREYR6Q P I * p TOTAL 
BI ZAP 066 F I * p TOTAL 
BIZAPD66 P I - p TOTAL 
CAVICS72 P l - p TOTAL 
DAVICS72 » I * p TOTAL 
DEVLIN65 F I - p TOTAL 
9IZAFD6B P l - p POL. 
BIZARD73 F I - p TOTAL 
COX 68 F I - 0 POL. 
BRISS061 F I - p TOTAL 
BP1SS061 = 1 * p TOTAL 
BPISS061 P t O N To-AL 
BULOS 40 P I O N TOTAL 
3IZAFD66 P t - P TOTAt 
EANDI 64 P I - F POL. 
EANDI 64 Ft + P »0L. 
B0ULER69 F I * P TOTAL 
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.755 BU10S 69 PIO N TOTAL 

.756 R0THSC72 P I - r O .C .5 . 

.756 ROTHSC72 P I * P D .C.S . 

. 757 BIZARD66 P I - P TOTAL 

.757 RISK 66 PIO N C C S . 

.760 DAVI0S7Z F I - P TOTAL 

.760 DAVI0S72 P I * P TOTAL 

.763 DEVLIN65 P I - P TOTAL 

.765 B1ZARD70 P I - P TOTAL 

.768 BERTAN68 F I - p D .C.S . 

.770 BRISS061 P I - P TOTAL 

. f 7 1 COX 68 P I - P p n i 

.773 0LTVER66 P I - P TOTAL 

.773 0LIVER66 P I - P O .C .S . 

.774 R0THSC72 P I - P O.C.S. 

.774 R0THSC72 C I * P D .C.S . 

.777 BROWN 70 F I * P POL. 

.777 CRABE 71 P I - P D.C.S. 

.777 BUAR066 P I - P TOTAL 

.777 BIZAR068 P I - P POL. 

.777 FEMIN067 P I - P D .C .S . 

.777 OGDEN 65 P I - P C C S . 

.777 OGOEN 65 F I+ P C C S . 

.778 0AVIDS72 F I - P TOTAL 

.778 CAVICS72 P I * P TOTAL 

.778 DEVLIN62 F I * P TOTAL 

.779 DEVL1N62 F I - 0 TOTAL 

.780 HYHAN 68 FIO N D .C .S . 

.782 CHIU 67 PIO N TOTAL 

.699 HAUSE71 PIO N D.C.S. 

. 699 BPODY 71 F I - P C C S . 

. 700 8CHLER72 P I * P C C S . 

. 7 0 1 BIZAP.D66 F I - P TOTAL 

. 7 0 1 R0THSC72 P I - P D.C.S. 

. 7 0 1 RDTHSC72 P I * P D.C.S. 

.703 DEVL1N65 P I - P TOTAL 

.705 8FR7AN68 P I - P O.C.S. 

.705 CAVID572 P I - P TOTAL 

.705 DAVICS72 P I * P TOTAL 

.707 HAUSE*71 PIO N D.C.S. 

.707 HELLAN64 F I - P C C S . 

.707 HELLAH64 P I * 0 C C S . 

.707 CRABB 71 F I - P C C S . 

.710 COX 68 F I - P POL. 

.715 BIZARD70 F I - P TOTAL 

.716 RIZARD66 F I - P TOTAL 

.717 BRISS061 F I - P TOTAL 

.718 8FI5SD6I PIO N TOTAL 

.718 CHIU 67 PIO N TOTAL 

.719 ROTHSC72 F I - P D .C.S . 

.719 ROTHSC72 P I * P D.C.S. 

.720 HYHAN 68 PIO N C C S . 

.722 MULLER64 PIO N C C S . 

.7ZZ DEVLIN65 F I - P TOTAL 

.722 DEVLIN6E P I * P TOTAL 

.723 CAVID572 P I - P TOTAL 

.723 DAV1CS72 F I+ P TOTAL 

.724 DEVLIN62 P I - P TOTAL 

.725 BERTAN6B F I - P C C S . 

.725 CCX 68 P I - P POL. 

.725 SLFFMA71 P I * D FOL. 

. 726 CRAB8 71 F I - 0 D.C.S. 

.726 EARLCU62 P I * P TOTAL 

.726 BARL0U62 FI+ P D.C.S. 

.726 CRITTE59 F I - P C C S . 

.726 DE6EER69 P I * P TOTAL 

.726 LIN0EN5E P I - P TOTAL 

.726 NEUCCM63 P I * P TOTAL 

.726 NFUCCH63 F I+ P D.C.S. 

.726 OGOEN 65 F I - P C C S . 

.726 OGOEN 65 F I+ P C C S . 

.726 HCOD 61 P I - P C C S . 

.729 BULOS 69 PIO N TOTAL 

.730 BPISS061 F I - P TOTAL 

.730 VITTIT64 P I - P D.C.S. 

.736 BIZAFD66 P I - P TOTAL 

.736 CCOL *.£ F I - P TOTAL 

.736 SH0NLE60 P t - P D.C.S. 

.737 PCTHSC->2 F I - P D.C.S. 

.737 RCTHSC72 F I+ P C C S . 

.740 BIZASD-'O P I - P TOTAL 
" . 7 4 1 BEPTAN68 F I - P D.C.S. 

. 741 0AVICS72 F I - P TOTAL 

.741 0AVIDS72 P I * P TOTAL 
. .743 3FALL 62 F I - P POL. 

.743 B5ISS061 P I - P TOTAL 

.743 GRARC 61 F I - 0 D.C.S. 

.744 DEVLIN65 FT- P TOTAL 

.745 HANSRC67 P I - P FOL. 

.745 JCHNS067 F!+ P POL. 

.747 HEUHE962 P I * P TOTAL 

.747 CCX £8 P I - P PDL. 

.750 HY^AN 68 FIO N D.C.S. 

.750 CPABB 71 F I - P C C S . 

.75 0 BRODY 71 P I - P D.C.S. 

.752 BCWLER69 FI+ P TOTAL 

.752 SCHLER72 E I * o C C S . 

.753 BRIS5061 P I * P TOTAL 

.782 SHONLE60 F I - P D .C .S . 

.783 0EVLIN65 P I - P TOTAL 

.783 0EVLIN65 P I * P TOTAL 

.787 COX 68 P I - P POL. 

.789 MULL ER 64 FIO N D.C.S . 

.790 BIZARD70 F I - P T C A L 

. 7 9 1 CAVIDS72 F I - P TOTAL 

.•"91 CAVICS72 P I * P TOTAL 

. 7 9 1 BRTSS061 P I * P TOTAL 

.792 R0THSC72 F I - P D.C.S. 

. 792 R0THSC72 P I * P O .C .S . 

.792 BRISS061 F I - P TOTAL 

.794 6EALL 62 F I - P POL. 

.797 CGOL 56 F I - F TOTAL 
.797 COOl 56 P I * P TOTAL 
.797 HEUHEB62 P I * P TOTAL 
.799 BRODY 71 P I - P D .C.S . 
.800 CRA8B 71 F I - P D .C .S . 
.802 BEKTAN68 P I - P D.C.S. 
.802 COX 68 P I - P POL. 
. 804 DEVLIN65 F I - P TOTAL 
.805 HYHAN £8 PIO N D.C.S . 
.807 BCHLER72 P I * P C C S . 
.80S BIZAF066 F I - P TOTAL 
.B09 BCWLER69 P I * P TOTAL 
.810 RISK £6 PIO N C C S . 
. 8 1 1 BULOS 69 PIO N TOTAL 
. 8 1 1 R0THSC72 P I - P D .C .S . 
. B l l P.0THSr72 F I+ P C C S . 
.B15 BIZAPD70 P I - P TO T «L 
.815 CERNH070 F I * P C C S . 
.813 CERNK"0 P I * P POL. 
.915 CAVICS72 F I - P TOTAL 
.815 CAVICS72 P I * P TOTAL 
.817 EANDI 64 F I - P POL. 
.817 EANDI 64 P I * P POL. 
.819 BRISS061 FIO N TOTAL 
.819 CCX 68 P I - P POL. 
.B20 HANS°067 P I - P POL. 
.822 SLEEMA71 FI+ P POL. 
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BEALL 62 F I - P POL. 
DEVLIN6* F I - P TOTAL 
OEVC rrar FI + P TOTAL 
CRABB "'1 F I - p D.C.S. 
HEI.LAN64 F I - P O.C.S . 
HELLAN64 P I * P O.C.S . 
LINDENS5 P I - p TOTAL 
LINDEN53 PI + p TOTAL 
R 'HSC72 F I - p O.C.S. 
RI"tHSC7z FI + p D.C.S. 
CHIU £7 F I O N TOTAL 
DEVLINC2 P I - P TOTAL 
CAVICS72 P I - P TOTAL 
DAVTCS72 PI + P TOTAL 
COX 6B P t - P POL. 
DESFPPfig F I * P TOTAL 
GRAPD 61 F I - P D.C.S. 
BIZARD70 P I - P TOTAL 
R07HSC72 F I - p D.C.S. 
ROTHSC72 F I * P C C S . 
BFISSOtl P t - p TOTAL 
HEUHEB62 F1 + P TOTAL 
HALLE 48 P I - P D . C 
WOOD t i F I - P D.C.S. 
CRABB 71 P I - D O.C.S. 
CEBAISS8 F l t P TtVTAL 
DE8A1S6B F I * P D.C.S. 
CAVICS72 P I - P TOTAL 
CAVIDS72 F I * P TOTAL 
BFODY 71 P I - P C C S . 
DEVL IN62 F I - P TOTAL 
MLLLERdA P [ 0 N C C S . 
cox is F I - P FOL. 
BULPS 69 P I O N TOTAL 
DEVLIN«F P I - P TOTAL 
BIZAF070 P T - P TOTAL 
CERNH071 P I - P D.C.S. 
CPRN*C17: F I - P POL. 
S"THSC72 » I - P D.C.S. 
RCTHSC7Z FI + P 3 . C S . 
BEAU £2 P I - P PPL. 
CERNE070 P| + P C C S . 
CEPNI-WO F I * p PPL. 
CA«ICE""2 P I - P TO'Al 
DAVILS72 F I * P TOTAL 
DEVL I N K F I - P TOTAL 
4PILLCT0 F I - P D.C.S. 
FT IJI* 70 F I * P POL. 
CFABE 71 P I - P C C S . 
nUK c £7 P T - P C C S . 
DUKE 6" 0 1 * P D.C.S. 
DLKF £7 F I - P FCL. 
B F I S S ^ l P I - o TI-TAL 
DEVLIN62 F I * P TOTAL 
SUNlEfiO ° I - p O.C.S. 
CCX 6R P I - D POL. 
TTTHSC72 P I - P O.C.S. 
RrTht>"C72 FI + P D.C.S. 
DEVL 1^2 F l - P TOTAL 
DEVL Wt = P I * P TP TAI. 
»1?LtRf.A F I - P TOTAL 
BUACC17U P l - P TOTAL 
PTZAPD*8 = 1 + P F r L . 
B f G F A t 4 P I O N C C S . 
B A K " 70 P I * P THTAL 
B/K=F 7J P I * P D.C.S. 
HANSCO£- F I - P POL. 
J'1H-JS0£7 c i * P POL. 
C<t I "F£3 ° t - P C C S . 

.898 BRISS061 P I - p TOTAL 

.898 BPADAM6S P I - P C C S . 

.899 8RIS5041 FI + P TOTAL 

.899 CFUTTE59 PT- P O.C.S. 

.899 HEUHEB62 Pl-f P TOTAL 

.899 CCX £8 F I - P POL. 

.900 CP.ABB 71 P I - P O.C.S. 

.900 GI4CCM66 P I - P TOTAL 

.900 GIAC0M66 F I * P TOTAL 

.901 RCTH5C72 F I - P D.C.S. 

.901 PPTHSC72 PI+ P D.C.S. 
.904 RERTAN66 P I - P TOTAL 
.904 8ERTAN66 F I - P D.C.S. 
.905 DEVL!N£5 F I - P TOTAL 
.903 CERNHC70 PI+ P C C S . 
.905 r.ERNP070 PI+ P POL. 
.907 P0IRIE63 F I+ P TOTAL 
.915 BIZAF.D70 F I - P TOTAL 
.919 COOL 56 P I - P TOTAL 
.919 CCOL 56 FI+ P TOTAL 
.920 FXTHSC72 F I - P C C S . 
.920 9CTHSC72 PI+ p D.C.S. 
.921 COX £8 F I - P POL. 
.922 BRODY 71 F I - p C C S . 
.924 DEVLIN65 F I - P TOTAL 
.924 DEVLTN6E FI+ P TOTAL 
.923 ABILLC.70 P I - P D .C.S . 
.925 CFABB 7'. F I - P D.C.S. 
.925 DUKE 67 P I - P D.C.S. 
.923 DLKE 67 FI+ P D.C.S. 
.925 tlUKF 67 P I - P POL. 
.92£ MULLER64 PIO N D .C .S . 
.926 BPISS061 P I - P TOTAL 
.928 8UL0S £9 PIO N TOTAL 
.929 BEALL £2 FT- P POL. 
.929 DEVL1N62 P I - P TOTAL 
.954 DEVLIN62 FI+ P TOTAL 
.933 CERNK071 F I - P D .C.S . 
.933 CERNHC71 P I - P POL. 
-93S AMBL6R64 P I - P TOTAL 
.939 RCHEC72 F I - P C C S . 
.939 ROTHSC72 PI+ P O.C.S. 
.939 DEBEEP69 P I * P TOTAL 
.959 DFLEP £9 F I * P TOTAL 
. 9 3 " OELER 69 P I * P O.C.S. 
.940 BIZARD70 CT- p TDTAL 
. 944 8PRG5A64 PIO N D.C.S. 
. " 4 4 DEVLIN65 F I - p TOTAL 
.945 BAKER 70 P I * P TOTAL 
.945 BAKER 70 FI+ P C C S . 
.943 BR1SSG61 F I - P TOTAL 
.945 BRISS*"61 P I * P TOTAL 
.947 BPISS0E1 FI+ P TOTAL 
.948 BOISSCdl F I - P TCTAL 
.949 BADLCU62 P I * P TOTAL 
.94 9 BAKICU£2 F I * P C C S . 
.949 HEUHEB62 PI+ o TOTAL 
.950 AB1LLC70 F I - P C C S . 
.950 CRABE 71 F I - P D.C.S. 
.93 0 OLKE VJ FI+ P D.C.S. 
. ' I fO GIACCK66 P I - " TOTAL 
.930 GIAC0H66 P I * P TOTAL 
.956 BPODY 71 P I - P c.r.s. 
.956 RCTHSC72 P I - P O.C.S. 
.95 9 RCTHSC7; FI+ P C C S . 
.95 9 BEALl £2 P I - P PC1L. 
.965 B IZ 'R070 F I - P TOTAL 
.963 CRABB 71 F I - P C C S . 
.966 P.RISEC61 P I - P TOTAL 
.9o6 DEVLIN65 P I - p TOTAL 
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.966 DEVLIN65 F I+ P 

.968 BRISS061 P I * P 

. 970 B»ISS06I F I - P 

. 9 7 0 CERNH070 P I * P 

. 970 CE»NH070 F ! * P 

.975 ABILL070 P I - P 

.975 CRABB 71 P I - P 

.P75 DUKE 67 F I - P 

.975 DUKE 67 F I * P 

.975 OUKE 67 F I - P 

.975 SUEMA71 P I * P 

.977 R0THSC72 F I - P 

.977 RCTHSC72 P I * P 

.978 BIU.OS 65 PIO N 

. 979 BROOY 71 F I - P 
.982 OEVLIN62 FT- P 
.982 CERNH171 F I - P 
.982 CERNH071 P t - P 
.9a5 0EVLIN65 P I - P 
.985 OEVLIN65 P I * P 
.986 BPISS061 P I - P 
.989 APBLARS4 P I - P 
. 990 CCOL 56 P I - P 
.990 BUARD70 F I - P 
.990 CPABB 71 F I - P 
. 991 DEVLIN62 F I * P 
.993 BRISS061 P I * P 
, 9 9 » BPISSG61 FIO N 
.994 EANOI 64 F I - P 
. 994 EANOI 64 P I * P 
.995 B0RGFA64 PIO N 
.995 BAKER 70 P I * P 
.99? BAKES 70 P I * P 
.995 BRADY 71 P I - P 
.996 BFISS061 P I - P 
.994 an 55062 P I * P 
.996 R01HSC72 F I - P 
.996 RM.*SC72 P I * P 
. 997 MULLER64 FIO N 
.997 COX 68 P I - P 
. 998 B9ISS061 P I - P 

1.000 8EALL 62 F I - P 
1 .000 HFUHEB62 F I * P 
1.000 A8ILLG70 P I - P 
1.000 CRAB9 71 F I - P 
1.000 DUKE 67 P I - P 
1.000 DUKF 67 F I + P 
1.000 ESTERL66 P I * P 
1.000 ESTERL66 P I * P 
1.000 GIACTM66 P I - P 
1.000 GIACCH66 F I * P 
1.003 0EVLIN62 P I - P 
1.002 HEUAN6' F I - P 
1.003 HFILAN64 F I * P 
1.004 BBODY 71 F I - P 
1.005 CHIU 6 " PIO H 
1.005 DEVLIN6? F I - P 
1.010 0SBF.ER69 FI+ P 
1.010 CE»NHQ?1 P I - P 
1.010 CE'NHOTl F l - P 
1.014 4I»BL«B64 F t - P 
1.014 AM8LJR64 F t * P 
1.015 BI ZAP 0^0 F I - P 
1.015 CRABE 71 F I - P 
1.015 SCTH5C72 F t - P 
1.015 RCTHSC72 F I * " 
1.016 8RISSC61 F I - P 
1.017 GRARC 61 F I - P 
1.020 MET2GE67 F I+ P 

TOTAL 1.020 
TOTAL 1.020 
TOTAL 1.022 
D.C.S . 1 .024 
POL. 1.024 
C C S . 1.024 
a.c.s. 1.025 
C C S . 1.025 
CC.5. 1.025 
POL. 1.026 
POL. • 1.028 
o .c r . 1.029 
o.c.?. 1.030 
TOTAL 1.030 
D . C S . 1.030 
TOTAL 1 .030 
D.C.S. J . 0 3 0 
POL. 1.O30 
TOTAL 1.030 
TO TAL — 1.030 
TCT»L 1.030 
TOTAL 1.030 
TOTAL 1.034 
TOTAL 1.034 
C C S . 1.035 
TOTAL 1.035 
TOTAL 1.033 
TOTAL 1.035 
POL. 1.036 
POL. 1 .040 
O.C.S. 1 .040 
TOTAL 1.040 
D.C.S. 1 .040 
O.C.S. 1.040 
TOTAL 1.042 
TOTAL — 1.042 
O.C.S. 1 .044 
D.C.S. 1.043 
C C S . 1.045 
POL. 1.045 
TOTAL 1.045 
POL. 1.048 
TOTAL 1.050 
O.C.S. 1.050 
D . C S . 1.050 
C C S . 1 .030 
C C S . 1 .050 
D.C.S. 1.053 
POL. 1.053 
TOTAL 1.034 
TOTAL 1.055 
TOTAL 1.055 
D . C S . 1.035 
O.C.S. 1.055 
D.C.S. 1.055 
TOTAL 1.060 
TOTAL 1.064 
TOTAL 1.065 
O.C.S. 1.065 
FOL. 1.06 8 
TOTAL i . 0 7 0 
TOTAL — 1.071 
TOTAL 1.073 
O.C.S. 1.073 
O.C.S. 1.074 
C C S . 1.076 

T O T A L 1.030 
C C S . 1.080 
o.c.s. 1.080 

BPISS061 P I - P TOTAL 
DEVLIN62 P I * P TOTAL 
COX 68 P I - P POL. 
BULOS 69 PIO N TOTAL 
J0HNS067 P I * P POL. 
BPODY 71 P I - P O.C.S. 
BIZARD6B F l * ? PDL. 
DEVI IN65 P I - P TOTAL 
DEVLIN65 P I * P TOTAL 
DEVLIN62 P I - P TOTAL 
BF.OHN 70 P I * ° POL. 
6NBLAR64 P I - P TOTAL 
AEILL070 F I - P C C S . 
ABUL070 FIO N D.C.S. 
CRABB 71 P I - P D .C .S . 
DUKE 67 F t - P D . C S . 
DUKE 67 P I * P C C S . 
DLKP 67 P I - P POL. 
BARL0U62 P I * P TOTAL 
BARL0U62 P I * P O.C.S. 
COOL 56 P I - P TOTAL 
WCOD 61 F I - P D . C S . 
RCTHSC72 P I - P D . C S . 
ROTHSC72 FI+ P D.C.S . 
CERNMm F l - P D .C.S . 
CERNKI71 P I - P POL. 
B0RBEA64 PIO N D .C .S . 
PICKUP63 P I - P D .C .S . 
DEVLIN62 P I * P TOTAL 
8AKEF 70 F I * P TOTAL 
BAKER. 70 FI+ P D .C .S . 
B1ZAFD70 P I - P TOTAL 
9AITSY61 P I * P TOTAL 
STCNEH61 P I * P TOTAL 
8R0DY 71 PI •> D.C.S. 
BEALl 62 FI - • ° 0 L . 
DEVL IN6S , I TOTAL 
COX 68 P I - P POL. 
BEFfilAEO F I - P D .C .S . 
8FISS. n61 P I - ? TOTAL 
BR1SS061 PT* P TOTAL 
BRISS061 F I - P TOTAL 
GIACCH66 P I - P TOTAL 
GIACCK66 F I * F TOTAL 
AMBLAR64 F I - P TOTAL 
DFVL TN62 P t - P TQTAt 
HEUHEE62 P I * P TOTAL 
PCTHSC72 F I - P D .C .S . 
RCTHSC72 P I * P D .C.S . 
DEVLIN6S F I * P TOTAL 
ABULOTO F ! - P D . C . S . 
CERNhG71 F t - P D . C S . 
CERNHD71 F I - P POL. 
CRASH 71 F I - P D .C.S . 
DUKE 67 P I - P C C S . 
BIGI 64 PtO N D.C.S . 
DEVLIN6E F I - P TOTAL 
BIZAF 070 P I - P T D ' A L 
BrR0EA64 PIO N O.C.S. 
BPODY 71 C I - p O . C . S . 
CX 68 F I - P POL. 
BEALL 62 P I - P POL. 
F0THSC72 F I - P D .C.S . 
RCTMSC72 P I * P D .C.S . 
8PIS506I F I - P TDT6L 
3Rt5S061 P I - P TOTAL 
DUKE 67 P I - P D . C S . 
DUKE 67 P I * P C C S . 
DUKE 67 P I - P POL. 
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• 1 .080 SLEEHA71 P I * 0 POL. 
1 .081 ERWIN 58 P I - P D .C .S . 
1 .082 CERNI-071 P I - P C C S . 
1.082 rEPNHOTl P I - P POL. 
1.083 DEVLIN62 P I * P TOTAL 
1.084 JCHNS067 P I * P POL. 
1.085 DEVLIN65 PI+ P TOTAL 
1.085 ABILIC70 P I - P D .C .S . 
1.085 CRABB 71 F I - P D.C.S. 

— 1.086 BIZAR068 P I * P POL. 
l . oa t 0EVLIN65 P I - P TOTAL 
1.088 BRODV 71 P I - P O .C .S . 
1 .090 BI ZAP 070 P I - P TOTAL 
1.090 CERNKJ70 F I * P O.C.S. 
1.09C CEONI-070 P I * P POL. 
1 .091 HFTHBEt2 PIO « C.C.S. 
1.092 R0THSC72 P I - P D .C .S . 
1 .092 R0THSC72 P I * P O .C .S . 
1.095 OEVLIN62 P I - P TCPAL 
1.096 BRISS061 P I - P TOTAL 
1.096 8RISS061 FI + P TOTAL 
1.096 COX 68 F I - P POL. 
1.099 BULOS 69 PIO H TOTAL 
1.100 CRABE 71 P I - P O.C.S. 
1.100 GIACCN66 F I - P TOTAL 
1.100 0IAC0«66 Pt * P TOTAL 
1.101 CCDL 56 P I - P TOTAL 
1 . 1 0 1 HEUHEB62 P I * f> TOTAL 
1 .103 BRISS061 P I - P T C A L 
1.106 CH1U 67 PIO N TOTAL 
1.106 OEVLIN65 P I - p TOTAL 
i . 1 0 7 BRODY 71 P I - P D.C.S. 
1.112 EANOI 64 P I - P POL. 

— 1.112 EANOI 64 F I * P POL. 
1.113 R0THSC72 P I - P D.C.S. 
1.113 P.0THSC72 P I * P o.c.s. 
i . 1 1 5 BIZARD70 P I - P TOTAL 
1.116 BRISS061 P I - P TOTAL 
1 .119 COX 68 P I - P POL. 
1 .120 ABILLC70 P I - P D.C.S. 
1 .121 HELLAN64 P I - P D.C.S. 
1 .121 HELLAN64 PT+ p D .C .S . 
1 .121 KOPP 61 P I * P TOTAL 

* 1 .121 BROWN 70 P I * P POL. 
1 .121 CP.ABG 71 F I - P D.C.S. 
1 .124 OEVlIN62 F I - P TOTAL 
1.125 DEVL IN6E P I * P TOTAL 
1.12S BRODY 71 P I - P D.C.S. 
1 .129 PEVLIN62 P I * P TOTAL 
1 .130 RrTHSC72 F I - P O.C.S. 
1 .130 R0THSC72 P I * P O.C.S. 
1 .131 CCOL 56 P I - P TOTAL 
1.131 CCOL 56 P I * B TOTAL 
1 .131 [7EFAC060 P I - P TOTAL 
1 .131 OERA0C6O F I - P D .C .S . 
1 .123 BIOAN 62 P I * P D.C.S. 
1.140 BIZABD70 F I - P TOTAL 
1.142 ••ERNI-071 F I - P D.C.S. 

— 1.142 lcP.NI-071 P I - P POL. 
1.145 BFISS061 P I - P TOTAL 
1.145 BPISS06I P I * P TOTAL 
1.14S 0EVLIN65 P I - P TO'AL 
1 .150 COX 6B P I - P POL. 
1.150 CRABS 71 P t - P D.C.S. 
1 .150 GI4CCM66 F I - P TOTAL 
1.150 GIACCH66 P I * P TOTAL 
1.150 R0TH.«C72 P I - o C.C.S. 
1 .150 RCTHSC72 F I * P D.C.S. 

1.151 WCOD 61 P I - P P .C.S . 
1.153 DFVLIN62 F I - P TOTAL 
1.155 HANSR067 P I - P POL. 
1.175 JCHNS047 FI+ P PCL. 
1.156 BUAPD68 P I * P POL. 
1.165 BROOY 71 P I - P O.C.S. 
1.165 BIZASDTO P I - P TOTAL 
1.165 DEVLIN65 P | * B TOTAL 
1.167 BRODY 71 r l - P D.C.S. 
1.172 CFRNI-070 P I * P D.C.S. 
1.172 CERNHQ70 P I * P POL. 
1.173 SLEEMA71 FI+ P POL. 
i . 1 ' 3 DEVIIN62 P I * P TOTAL 
1.174 BRODY 71 P I - P O.C.S. 
1.176 DEVLIN62 F I - P TOTAL 
1.177 CERNI-071 F I - P O.C.S. 
1.177 CERNKP1 P I - P POL. 
1.180 ABILLC70 P I - P O.C.S. 
1.1B0 CRABB 7 1 P I - P O.C.S. 
1.180 OUKE 67 P I - P C.C.S. 
1.180 DUKE 67 F t * P o.c.s. 
1.181 BROWN 70 P I * P PCL. 
1.181 COX 68 P I - P POL. 
1 .181 RAFL0U62 FI+ P TOTAL 
1.181 BARLCU62 P I * P C.C.S. 
1.185 0EVL1N65 F I - P TOTAL 
1.185 OEVL IN65 F I * P TOTAL 
1.189 BC7HSC72 F I - P C.C.S. 
1 .189 ROTHSC72 P t * P O .C .S . 
1.189 AHaLAR64 P I - P TOTAL 
1.189 A»BLAP64 F I * P TOTAL 
1.190 BIZARD70 P I - P rOTAL 
1.195 BRISSD61 P I - P TOTAL 
1.195 BRISS061 F I * P TOTAL 
1.196 B0RGEA64 FIO N D.C.S. 
1.200 COABE 71 P I - P D .C .F . 
1.200 GIAC0M66 P I - P TOTAL 
1.200 GIACCH66 P I * P TOTAL 
1.201 COOL 56 P I * P TOTAL 
1.201 HEUHEB62 P I * P TOTAL 
1.206 DEVL1N65 P I - P TOTAL 
1.206 CCX 6B P I - P POL. . 
1.208 BRISS061 P I - P TOTAL 
1.210 »PLIN 68 F I - P O.C.S. 
1.210 CERNM)70 F I * P O.C.S. 
1.210 CERHH070 P I * P POL. 
1.210 CRABE 71 P I - P C.C.S. 
1.212 CCOL 56 •>!- P TOTAL 
1.212 CEPNH071 P I - P r.c.s. 
1.212 CEBNH071 F I - P POL. 
1.214 B»PDY 71 F I - P D.C.S. 
1.215 B1ZAS070 P I - P TOTAL 
1.217 GRARD 61 P I - P D.C.S. 
1.222 ST0NEH61 P I * P TOTAL 
1.226 0EVLIN65 P I * P TOTAL 
1.229 R0THSC72 F I - P C.C.S. 
1 .229 •.0THSC72 P I * P O.C.S. 
1.230 APLIN 68 P I - P C .C .S . 
1 .230 CRABE 71 P I - P D.C.S. 
1.232 0EVLIN62 P I - P TOTAL 
1.232 DEVLIN62 FI+ P TOTAL 
1.232 PICKUP63 F I - P D.C.S. 
1.232 RCELLI59 P I * P TOTAL 
1.232 RCELI.I59 P I * P D.C.S. 
1.232 BROWN 70 P I * P POL. 
1.232 COX 68 P I - P POL. 
1.240 3IZARD70 P I - P TOTAL 
1.244 BRISS061 PIO N TOTAL 
1.246 BRISS061 P I * P TOTAL 



1.246 OEVL IN'. = P I - P 
1.247 OULDS 69 P I O N 
1.249 CHIU 67 P I O N 
1 .250 CFDNH071 P I - p 
1.250 CEBNCmi P l - P 
1.250 CRABE 71 P I - 0 
1.250 GIACCN66 P I - P 
1.250 GIACCM66 D I + p 
1.250 OTT 72 P 1 + p 
1.251 8R0DV 71 P I - p 
1.259 COX 68 P I - p 
1.261 BROOY 71 P l - p 
1.265 BIZA3D70 F I - p 
1.269 R0THSC72 S I - p 
1.269 50THSC72 FI + p 
1.27a 0EVLIN62 PI + p 
1.260 ABILLC70 F I - p 
1.2S0 CR6B8 71 P I - p 
1.280 OUKF 67 F I - p 
i . 2 8 0 DLKF 67 P I * p 
1.280 DUKE 67 F I - p 
1.280 KALHIS70 PI + p 
1.280 OTT 72 P I - p 
1.280 OTT 72 P I * p 
1.280 BRODV 71 P I - p 
1.282 CERNH071 P I - p 
1.282 CERNKI71 F I - p 
1.282 BRISS061 P I - p 
1.282 f o n t 56 PI + p 
1.262 DEvLIN62 P I - p 
1.284 J0HNS067 P I * p 
1.266 ccx 68 P I - p 
1.286 DEVLIN65 P I - p 
1.286 OEVL !N65 PI + p 
1.28? AM8LAR64 P I - p 
1.289 AC9LiR64 FT + p 
1.290 BIZABD70 P I - p 
1.293 OTT 72 F I - p 
1.296 8RI5S061 P I - p 
1.296 BRISSD61 P l * p 
1.297 BCRGPA64 PIT. N 
1 .300 A°LIN 6S P l - p 
1.300 GIACCM66 P I - p 
1.300 GIACCH66 F i + p 
1.302 HEUHE862 F i t P 
1.309 R07HSC72 P I - P 
1.309 P.I--7HSC7Z FI + P 
1.315 BIZA»D70 P I - P 
1,315 DEVLIN62 P I * P 
1.316 OTT 72 F I - p 
1.316 OTT 72 FI + P 
1.317 CCX 68 P I - P 
1.320 CFRNF070 PI + P 
1.320 CERNt-G70 P I * P 
1.323 .«00Y 71 P l - P 
1.325 OEVLIN65 P I - P 
1.325 DEVI. IN6S P I * P 
1.327 OEVLIN62 P I - D 
1.330 CFFNrC71 F I - P 
1.330 CERNFOH F I - P 
1.336 BfnT(N61 P I - 0 
1.339 AHBLAR64 F I - D 
1.339 APBLAR64 PI + P 
1.340 APL'K 68 P I - P 
1.340 BIZAF070 F I - P 
". .•" lO KALMUS70 PI + P 
1.3*3 BROOY 71 F I - P 
1.345 HRIS 5061 P I * P 
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TOTAL 1.347 
TOTAL 1.349 
TOTAL 1.349 
O . C . 5 . 1.349 
POL. 1.350 
C C S . 1.350 
TOTAL 1.352 
TOTAL 1.35Z 
O .C .S . « 1.559 
D . C . S . 1.360 
POL. 1.360 
D .C .S . 1.360 
TOTAL 1.360 
D.C.S . i . 3 6 0 
D.C.S . 1.365 
TOTAL 1.366 
C . C . S . 1.371 
D .C .S . 1.371 
C.C.S . 1.372 
D.C.S . 1.372 
POL. 1.375 
D .C .S . 1.375 
D .C .S . 1.378 
D .C .S . 1.380 
D .C .S . 1.381 
D . C . S . 1.383 
POL. 1.363 
TOTAL 1.386 
TOTAL 1.389 
TOTAL 1.389 
POL. 1.390 
POL. 1.390 
TOTAL 1.390 
TOTAL 1.393 
T 0 T 4 L 1 . 3 r 3 
TOTAL 1.3J5 
TOTAL 1.396 
O.C.S. 1.396 
TOTAL 1.400 
TOTAL 1.400 
C.C.S . 1.400 
O.C.S. 1.400 
*OTAL 1.403 
TOTAL l .**07 
TO TIL 1.407 
D.C.S . 1.411 
C.C.S . 1.413 
TOTAL 1.414 
TOTAL 1.414 
D.C.S . 1.415 
D.C.S . 1.420 
POL. 1.421 
D.C.S . 1.423 
° 0 L . 1.425 
O.C.S. 1.426 
TOTAL 1.43 0 
TOTAL 1.430 
TOTAL 1.433 
O.C.S. * 1.433 
POL . * 1.433 
O.C.S. 1.433 
"OTJL 1.433 
TOTAL 1.434 
O.C.S. 1.43B 
TOTAL 1.438 
O.C.S. 1.438 
D.C.S . 1.440 
TOTAL 

B0RG6A64 PIO N O.C.S. 
CCX 68 F I - P POL. 
R1THSC7Z P I - P D.C.S. 
R0THSC72 P I * P C.C.S . 
GIACCI'66 P t - P TOTAL 
G1ACCH66 FI+ P TOTAL 
HANSR067 P I - P POL. 
J0HNS067 P I * P PGL. 
SLFEMA71 FI+ P POL. 
ABILL070 P I - P C.C.S. 
APLIN 68 P I - P D.C.S. 
DUKE 67 PT- p O.C.S. 
DUKE 67 P I * P D.C.S. 
f lT f 72 F I - P D.C.S. 
BIZAP070 P I - P TOTAL 
DEVLIN65 PI+ P TOTAL 
9TT 72 F I - P D.C.S. 
OTT 72 F l+ P O.C.S. 
DEVLIN62 F I - P TOTAL 
DEVLIN6Z P I * P TOTAL 
CERNI-O70 P I * P D.C.S. 
CERNH070 FI+ P POL. 
COX 68 P I - P POL. 
ALIKHA6F P I * P O.C.S. 
BRODV 71 P I - P D.C.S. 
C001 56 F I - P TOTAL 
COOL 56 F I * P TOTAL 
DEVLIN65 P I * P TOTAL 
ROTHSC72 F I - P D.C.S. 
RI-TH3C72 F I * P O.C.S. 
BI7.ARD70 F I - P TOTAL 
OTT 72 P I - P D.C.S. 
OTT 72 F t * P O.C.S. 
0EVLIN6f P I - P TOTAL 
ST0MEK61 FI+ P TOTAL 
CR0UCH68 PIO N TOTAL 
BRISSC61 P I - P TOTAL 
BRISS061 P I * P TOTAL 
APLIX 6B P I - P D.C.S. 
GIACCM66 F I - P TOTAL 
G1ACCM66 P I * P TOTAL 
KALMUS70 P I * P C.C.S . 
HEUHEB62 P I * P TOTAL 
COX 68 P I - P POL. 
BSODY 71 P I - P D.C.S. 
OTT 72 P I - P O.C.S. 
SHFPHA62 P I - P TOTAL 
AKBLAR64 P I - P TOTAL 
AMBLAR64 FI+ P TOTAL 
81ZAPD70 F I - P TOTAL 
LCNGC 62 FI+ P TOTAL 
BP.ISSP61 P I * P TOTAL 
B0RGFA64 FIO N C.C.S. 
DE 11 IN65 p r - p TOTAL 
DEVLIN65 P I * P TOTAL 
APLIN 68 F I - P D .C.S . 
KALnUS7C P I * P C.C.S, 
CHIU 67 PIO N TOTAL 
DELEP 69 = 1+ P TOTAL 
DELFR 69 P I * P C.C.S . 
DEVLIN62 P I - P TOTAL 
CHR.ETI57 F I - P D.C.S. 
EANDI 64 F I * P POL. 
crx 68 P I - P POL. 
R0THSC1Z P I - D D.C.S. 
R0THSC72 F I * ° D.C.S. 
ABILLC7Q F I - P C .C .S . 
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i . 4 4 0 5IZARD70 F J - P TOTAL 
1.44G DUKE f P I - P D.C.S. 
1.440 DUKE 67 P I - P POL. 
1.440 PTT 72 P I - P D.C.S. 
1.440 OTT 72 P i t P D.C.5 . 
1 . 4 4 i JI1HNS067 FI + P POL. 
1.441 SLEEK71 PI+ P POL. 
1 .444 HELLAN64 PI*- P D.C.S. 
1 .446 BRODY 71 F l - P D.C.S. 
1.444 BPIS5061 F1+ P TOTAL 
1.450 GIACM66 F I - P TOTAL 
1.450 G1ACCH66 P I * p TOTAL 
1 .460 CERNH070 P I * P D.C.S. 
1.460 CERNF070 PI+ P POL. 
1.465 BIZARD70 F I - P TOTAL 
1.468 ROTHSC72 P I - P U.C.S. 
1.468 R0THSC72 Fi t - P O.C.5 . 
1.465 DEVLTN62 FI + P TOTAL 
1.469 COX 68 P I - P POL. 
i . 4 6 9 CR0UCH6B PIO N TOTAL 
1.470 BF.ODY 71 P I - P D .C.S . 
1.471 BRISS061 FI+ P TOTAL 
1.476 0EVLIN65 PI+ P TOTAL 
1 .480 LUNDBY68 F I * P C C S . 
1 .460 QTT 72 P I - P O.C.S. 
1 .480 HIT 72 P I f P D.C.S. 
1.4S0 DEVL IN62 ° I - P TOTAL 
1.483 C10L 56 P I - P TOTAL 
1.489 AKBLAR64 P I - P TOTAL 
1.489 APBLAR64 PI+ P TOTAL 
1.490 BIZARD70 P I - P TD TAL 
1.496 BRISS061 P I - P TOTAL 
1.496 SRISS061 FI + P TOTAL 
1 .498 B0R.GEA64 PIO H O.C.S. 
1 .500 APLIN 68 P I - P O . ^ . S . 
1 .500 CERNMHO P I * p C C S . 
1.500 CERNHT70 P I * o POL. 
1.500 CCGK 63 F I * P D.C.S. 
1.500 GIACC166 P I - P TOTAL 
1 .500 GIAC0H66 P I * P TOTAL 
1.503 ABHL070 P I - P O.C.S. 
1.505 DUKE 47 F I - P D.C.S. 
1*503 DUKE t-7 P I * P D.C.S. 
1.505 OTT 72 P I - P D.C.S. 
1.505 PTT 72 P I * P D .C .5 . 
1.505 0FVLIN65 P I - P TOTAL 
1.505 BRPDY 71 P I - P D.C.S. 
1.508 crx 68 P I - P POL. 
1.308 RCTHSCT2 P I - P D.C.S. 
1.508 R0THSC72 FI+ P D.C.S. 
1.509 BRODY 71 F I - P D.C.S 
1 .510 LAI t l F l - D D.C.S 
1.512 SLEEfA71 P I * P POL. 
1.513 rcoi 56 P I - P TOTAL 
1.513 COnL 56 F I+ P TOTAL 
i . 5 1 3 3IZAF070 P I - P TOTAL 
1.523 riTT 72 P I - P O.C.S 
1.525 DEVLIN6C F I - P TOTAL 
1.523 DEVLW5 FI+ P TOTAL 
1.530 CERN*070 FI+ P D.C.S 
1.53 0 C.ERNF070 P I * P POL. 
1.533 FISBER55 F I - P TOTAL 
1.540 BIZARD70 F I - P TOTAL 
1 .545 BRISS061 P I * P TOTAL 
1.545 DEVLINS5 P I - P TOTHL 
1.548 R0THSC72 F I - P D.C.S 
1.548 RCTH<C72 P I * P O.C.S 
1.549 DEVLTN62 P I - P TOTAL 

1.550 ALIKHA65 P I * P D.C.S 
* 1.550 *,I*T3F068 P I * P D.C.S 
» i . 5 5 0 AtiTQFOEB P I O H D.C.S 

1.550 8ARMIN64 P I O N C C S 
1.550 CIA- 68 P I - P POL. 
1 .550 GiACCI<66 F I - P TOTAL 
1.550 GIAC0C66 P t * P TOTAL 
1.550 KALMUS70 P I * P O.C.S 
1.550 17T 72 P I - P O.C.S 
1.550 OTT 72 P I * P D.C.S 
1.560 APLIN 68 V I - P D.C.S 
1.565 BIZARD^O P I - P TOTAL 
1.565 DEVLIN65 FI + P TOTAL 
1.568 BRCDV 71 P I - P O.C.S 
1.57C JCHNS067 F H P POL. 
1.573. 0EVLIH62 P I * P TOTAL 
1.579 DUKE 67 P I - D D.C.S 
1.5 9 DUKE 67 P I * P D.C.S 
1.579 •3UKE 67 F I - P POL. 
I . " 7 9 fcPBLARc4 F I * P TGTAL 
1 . -80 A3ILLP70 F I - P D.C.S 
l . * -80 OTT 72 P I - P C C S 
1.580 OTT 72 P I * P O.C.S 
1.583 CCX 6B P I - P POL. 
1.583 90^GEA64 P I O N D.C.S 
1.585 DEVLIN65 F I - r TOTAL 
1.588 ROTH5C72 F I - P O.C.S 
1.588 ROTHSC72 F I * P C C S 
1.589 DEVLIN62 F I - p TOTAL 
1.590 AL ITT I63 F I - P C C S 
1.390 BIZARD70 » I - P TOTAL 
1.590 PTT 72 P I - P O.C.S 
1.595 BSISS061 P I - P TOTAL 
1.595 BF15S061 P I * P TOTAL 
1.600 APLIN 68 P I - P D.C.5 
1.600 BUP.L5S71 P I * P FOL. 
1.600 CERW-070 FI + p C C S 
1.400 CEP.HKJ70 P I * P FOL. 
1.600 DAUDIN64 FI + P D.C.S 
1.600 GIACCM66 F I - P TOTAL 
1.600 G1ACCH66 P I * P TOTAL 
1.600 KCHMiN67 P I - P D.C.S 
1.600 LCNGO 62 FI + P TOTAL 
1.604 CC3L 56 F I - P TOTAL 
1.604 BRCOY 71 P I - P C C S 
1.616 COS 68 P I - p P O l . 
L.62S DEVL1N65 F I * P TOTAL 
1.626 0EVLIN65 P I - B TOTAL 
1.628 R0THSC72 P I - P D.C.S 
1.628 RCTHSC72 F I * P O.CS 
1.634 CCOL 56 P I - P *OTAL 
1.634 CCOL 56 F I * P TDTAL 
1.640 APUN 68 F I - P C C S 
1.640 CEF Hl-070 P I * 0 D.C.S 
1.640 CERNt-P70 P I * P POL. 
1.644 DEVL1N62 m P TOTAL 
1.644 [M00EN63 F l - 0 TOTAL 
1.644 DI0PEN63 F I * p TOTAL 
1.630 GIACCM66 F I - p TOTAL 
1.630 GIACCM66 F I * p TOTAL 
1.653 CCX 68 P I - p POL. 
1.654 OEVL IN62 C T _ p TOTAL 
1.666 DEVL1N63 FI + p TOTAL 
1.667 OTT 72 P I - D D.C.S 
1.667 PTT 72 P I * R C C S 
1.67J APl.IN 48 P I - P O.C . c 

J .680 MLMUS70 PI + P D.C.S 
* 1.680 LUND BY 6 8 P I * P c . c ; 
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1.682 DEVI. !N62 F I - 0 TOTAL 1.819 CCX 68 P I - P POL. 
1.686 DEVLIN65 P I - P TOTAL 1.624 0IDDEN43 P I - P TOTAL 
1.689 AX6LAR64 F I - P TOTAL 1.924 DI0DEN63 FI+ P TOTAL 
1.68$ AHBLAR64 FI + P TOTAL i .S25 OEVLIN65 P I - P TOTAL 
1.689 HELLAN64 P I * P D .C .S . 1.825 DEVIIN65 PI+ P TOTAL 
* . 6 8 9 COX 68 F I - P POL. 1.840 APLIN 68 P I - P O.C.S. 
1.690 JCHN*"067 01+ P POL. 1.840 KALMUS70 FI+ P C C S . 
1.692 SLEE"A71 PI+ P POL. 1.850 GIACCM66 P I - P TOTAL 
1.694 B0RGEA64 PIO N C C S . 1.850 G1AC0H66 PI+ P TQTAL 
1.697 CR-JUCH68 PIO N TOTAL 1.860 COX 68 P I - P POL. 
1.700 ALLEN 66 P I - P D .C .S . 1.865 OTT 72 P I - P D.C.S. 
2 .700 ANT0P068 CI+ P G.C.S. 1.865 OTT 72 F I+ P O.C.S. 
1.700 ANTQP068 PIO N C C S . 1.869 J0HNSO67 PI+ P POL. 
1 .700 ESTFRL66 F I - P D .C .S . 1.880 ALIKHA6E PI+ P D.C.S. 
1.700 ESTEHL66 P I - P POL. l .eso APLIN 68 P I - P C C S . 
1.700 GIACCM66 F I - P TOTAL 1.B30 ESTEFL66 P I - P D.C.S. 
1.700 GIAC0H66 PI+ P T0T4L 1.680 FSTEPL66 P I - P PCL. 
1.700 K0P.MAN67 P I - P C C S . * 1.880 LUNDBY68 F I - P C C S . 
1 .700 "TT 72 F I - P O.C.S. * 1.860 LUNDBY68 FI+ P D.C.S. 
1.700 C1TT 72 Pl + P D.C.S. * 1.880 VOK0SA71 P I - P POL. 
1.710 C»P»0L68 FIO N TOTAL 1.663 DEVL1N65 P I - o TOTAL 
1.710 FELL1N70 P I - P D . C . S . 1.890 BUSZA 68 P I - p C C S . 
1.716 OTT 72 P I - P D .C.S . i . 8 9 0 BLSZ« 68 PI+ p C C S . 
1.718 DEVL1N62 0 1 - P TOTAL 1.890 CARROL66 PIO N TOTAL 
1.720 ALIKHA65 PI + P C C S . 1.890 LONGO 62 P i t P TOTAL 
1.720 BUSZA 66 P I - P D .C .S . 1.894 8QPGEA64 PIO N D.C.S. 
1 .720 BUSZA 68 P I f P D . C . S . • 1.900 ANT0P068 PI+ P C C S . 
1.720 GUESS 71 PT + P O .C .S . * 1.900 ANT0PC68 PIO N O . C S . 
1 .724 0I0DEN6? P I - P TOTAL 1.900 CERNI-070 PI+ P C C S . 
1.725 DEVLIN6S PI+ P TOTAL 1.900 CEONHmO PI+ P POL. 
1 .730 APLIN 68 P I - P O .C .S . 1.900 GIAC0H66 P I - P TOTAL 
1.730 LPNGD 62 PI + P TOTAL 1.900 GIAC0M66 FI+ P TQTAL 
1.T32 CERNH071 P I - P O .C .S . 1.900 K IST IA71 PIO N D.C.S. 
1.732 CERNH371 P I - P POL. 1.901 COX 68 P I - P POL. 
1.733 COX 68 P I - P POL. 1.904 COOL 56 PI+ P TOTAL 
1.740 CERNF070 P i t P C C S . * 1.910 FELLIN70 P I - P D.C.S. 
1 .740 CERNK70 PI+ P POL. 1.517 C1TT 72 F I - P C C S . 
1 ,750 GIAC0M66 P I - P TOTAL 1.917 OTT 72 FI+ P D.C.S. 
1 .750 G1ACCP66 P I * P TOTAL 1.920 APLIN 68 P I - P D.C.S. 
1 .760 AFLIN 68 P I - P D . C . S . « 1.921 GUESS 7 1 PI+ P D.C.S. 
1.760 JAMES 65 PI+ P D.C.S . 1.925 DEVLIN65 P I - P TOTAL 
1.764 DFVLIN65 F I - P TOTAL 1.925 DEVLIN65 FI+ P TOTAL 
1.765 DEVLIN65 PI+ P TOTAL 1.93? DI0DEN63 P I - P TOTAL 
1.768 CERNHG70 PI + P O .C .S . 1.941 COX 68 F t - P POL. 
1.768 CERNfQ70 FI + P PdL. 1.950 GIAC0M66 P I - P TOTAL 
1.768 O'T 72 P I - P O . C . S . 1.950 GIACCM66 PI+ P TOTAL 
1.768 OTT 72 Pl + P D .C .S . 1.965 OTT 1 2 F I - P D.C.S. 
1.770 KALXUS70 FI*- P D . C . S . 1.980 APLIN 68 F I - P D.C.S. 
1 .780 LUNDEY68 PI + P D .C .S . » 1.980 LUNDBYtB F I - 0 D.C.S. 
1.781 CCX 68 F I - P POL. * 1.980 LUND8Y68 PI+ P C C S . 
1 .784 DEVLIN62 P I - P TOTAL » 1.980 SLEEHA71 F i t P POL. 
1.789 AKBLAP64 P I - P TOTAL 1.985 0IDOEN63 PI+ P TOTAL 
1.789 AMBLAR64 F I + P TOTAL 1.985 LCNGC 62 F I - P TOTAL 
1.790 CEBNIG70 FI+ P O.C.S. 1.988 HANS 9067 P I - P POL. 
1.790 CERNI-070 PI + P POL. 1.988 J0HNSC67 FI+ P PGL. 
1.794 90RGEI164 PIO N D .C .S . 1.992 CCX 68 P I - P POL. 
l .aoo APLIN 68 F I - " O . C . S . 1.995 8CRGFA64 P'O N D . C S . 
1.800 8URLES71 PI+ P POL. 2.000 ALIKHA65 PI+ P O.C.S. 
1 .800 GIACCH66 P I - P TOTAL 2.000 CERNK?70 PI+ p C C S . 
1.800 G1ACCH66 Pl + P TO TAL 2.000 CERNH070 Fit- P POL. 
1.800 GLESS 7'. F I+ P D.C.S . 2.000 CHASE 70 PIO N D . C S . 
1.600 KISTIA71 PIO N O . C . S . 2.000 CCCK 63 PI+ P O.C.S. 
1.800 KCBMAN67 P I - p D . C . S . 2.000 CAM0UT63 P I - P O.C.S. 
1.804 COOL 56 F I - P TOTAL 2.000 CAM0UT63 FI+ P D.C.S. 
1.804 COOl 56 01+ P TOTAL 2.000 G1AC0P66 F I - P TOTAL 
1.810 FELHN70 F I - 0 O . C . 5 . 2 .000 G I A M I ^ t 01+ P TOTAL 
1.816 OTT 7C P I - P O .C .S . » 2.000 GUESS 71 PI+ o O . C S . 
1.816 0T+ 72 FI+ P C C S . 



141 

2 .000 K1STIA71 P I O N D.C.S. 
2 .000 KCRMAN67 P I - P D.C.S. 
2 .008 DTT 72 F I - P O.C.S. 
2 .010 FELLIN70 P I - P D.C.S. 
2 .010 SAXEP 64 P I - P D.C.S. 
2 .030 APLIN 68 F I - P C C S . 
2 .035 CCOL 56 P I - P TOTAL 
2.035 DIDDEN63 F I - P TOTAL 
2.035 01DDEN63 P ! t P TOTAL 
2 .040 GUESS 71 PI + P PDL. 
2 .046 COX 68 P I - p POL. 
2 .050 JACC1BS66 P I - P D.C.S, 
2 .050 KISTIA71 P I O N C C S . 
2 .050 LONGO 62 F i t P TOTAL 
2 .060 D0BR0h67 P i t p D.C.S. 
2 .070 APLIN 68 C T - P D.C.S. 
2 .070 BUSZA 66 P I - P D.C.S. 
2 .070 BUSZA 68 P l t P D.C.S. 
2 .070 CARR0L6B P I O N TOTAL 
2 .070 CERN1-070 PI + P O . C S . 
2 .070 C5RNK070 FI + P POL. 
2 .070 0ROBNI68 P I O N POL. 
2 .070 ESTEBL66 P l - P O . C S . 
2 .070 ESTERL66 F I - p POL. 
2 .0B0 JAMES 65 F l t P TOTAL 
2 .080 JAMES 65 P i t P C C S . 
2 .0B0 LLNDBY6B P I - P D.C.S. 
2 .080 LUNDBY68 P t t P C C S . 
2 .090 COX 6S F I - P POL. 
2 .090 CR0UCH68 P I O N TOTAL 
2 .090 FELLIN70 F I - P D.C.S. 
2 .100 ANT0P068 P l t p C C S . 
2 .100 ANTDFntB P I O N C C S . 
2 .100 APLIN 68 P I - P O.C.S. 
2 .100 GIACCH66 P I - P TOTAL 
2.100 GIACCM66 F I + P TOTAL 
2.100 KISTIA71 F I O N D.C.S. 
2 .100 K>;BHAN67 F I - p D.C.S. 
2 .110 BURLFS71 F l t P POL. 
2 . 1 1 1 nTT 72 F I - P C C S . 
2 .120 ALIKI-A65 F l t P C C S . 
2 .124 OEVL IN6F F l - P TOTAL 
2.135 DID0EN63 P I - p TOTAL 
2.135 DIDOEN63 P l t p TOTAL 
2.140 COX 68 F I - P POL. 
2.150 ANTHCN68 P I - P O.C.S. 
2 .150 AFLIN 68 P I - p D.C.S. 
2 .150 KTSTTA71 F I O M O.C.S. 
2 .160 FELLIN70 P I - p D.C.S. 
2 .170 BUSZA 6B F I - P C C S . 
2 .170 BUSZA 68 F l t P D.C.S. 
2 .170 CF0UCH6B P I O N TOTAL 
2.170 JAC3BS66 P I - P C C S . 
2 .1B0 LUNDPY6B P I - P C C S . 
2 . ISO LUN0BV68 P l t P D.C.S. 
2.1B0 SIDKEL70 F i t P D.C.S. 
2 .190 CERNF.T70 P i t P O.C.S. 
2 .190 CERNHJ70 PI + P POL. 
2 .200 APL:;J 68 F I - D D.C.S. 
2 . 200 GIAC0M66 F I - P TOTAL 
2 .200 GIACCH66 P l t P TOTAL 
2.200 KISTIA71 F- N L- .CS. 

2 . 2 0 0 KCRMAN67 F I - P D.C.S 
2 .205 OTT 72 P I - P D.C.S 
2 .230 FELLIN70 F I - p D.C.S 
2 .240 AOLIN 68 P I - P D.C.S 
2 .245 DID0EN63 F I - P TOTAL 
2.245 DIDDEN63 F l t P TOTAL 
2 .250 D0BB0H67 P i t P O.C.S 
2 .250 KISTIA71 P I O N O.C.S 
2 .260 REYNCL68 F l - P D.C.S 
2 .270 BUSZA 66 P I - P D.C.S 
2 .270 BUSZA 68 P l t P O.C.S 
2 . 2 7 0 CAPR0L68 P I O N TOTAL 
2.270 ESTERL66 P I - P D.C.S 
2 .270 ESTEPL66 F I - P POL. 
2 .280 LUN0BY68 P I - p O.C.S 
2.2B0 LUNDBY68 P l t P D.C.S 
2 .280 SIOWFL70 PI + P D.C.S 
2 .290 APLIN 68 P I - P D.C.S 
2 .290 HAG0PI72 P I - P TOTAL 
2 .290 HAG0PI72 F I - P D.C.S 
2 .300 ANT0P068 P I O N D.C.S 
2 .300 CERNFG70 P i t P D.C.S 
2 .300 CERN 1-070 P i t P POL. 
2 .300 CCFFIN67 P i t P D.C.S 
2 .300 GIAC0f66 F I - P TOTAL 
2 . ^ 0 0 GIACCH66 PI + P TOTAL 
2 .300 KISTIA71 F I O N O.C.S 
2 .300 KCPMAN67 P l - P D.C.S 
2.303 CRQUCH58 P I O N TOTAL 
2 .309 OTT 72 P i  P D.C.S 
2 .310 BLRLFSn p i t P POL. 
2 .310 FELLIN70 P l - P D.C.S 
2 . 3 4 0 ALFF-S66 P I t P C C S 
2 .340 ANGELG65 F i t P TOTAL 
2 .340 ANGELC68 F i t P D.C.S 
2 .340 4PLIM 68 F I - P O.C.S 
2 .345 DIDDEN63 P I - P TOTAL 
2 .345 0IDDEN63 P l t P TOTAL 
2 .350 KISTIA71 P I O N D.C.S 
2 .360 BUSZA 68 F I - P D.C.S 
2.36 0 BUSZA 68 P l t F D.C.S 
2 . 3 6 0 JAC08S66 P I - P D.C.S 
2 .380 APLIN 68 F I - P O.C.S 
2 .380 CRITTE70 F I - p D.C.S 
2.3B0 SIDHEL70 P l t P O.C.S 
2 .390 CERNH070 P i t P D.C.S 
2 .390 TERNF070 P i t P POL. 
2 .400 GIACCC66 P I - P TOTAL 
2 . 4 0 0 GIAC0M66 PI t P TOTAL 
2 . 4 0 0 KISTIA71 P I O N C C S 
2 .400 KC°M«N67 P I - P D.C.S 
2 . 4 0 0 HAHLIG68 P I O N D.C.S 
2 .410 FFLLIN70 P I - P D.C.S 
2 .412 OTT 72 P I - P D.C.S 
2 .450 KISTIA71 P I O N O.C.S 
2 .456 0I0OEN63 F I - P TOTAL 
2 .456 DIDDEN63 P l t p TOTAL 
2 . 4 6 0 APLIK 68 F I - P D.C.S 
2 .460 BUSZA 66 F I - P O.C.< 
2 .460 BUSZA 68 P l t p C C S 
2 . 4 6 0 CAPRCL68 P I O N TOTAL 
2 . 4 7 0 LCNGC 62 P i t p TOTAL 
2 .480 CERNM171 P I - P D.C.S 
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2 . 4 8 0 CERNH071 P I - P P O L . * 2 . 7 0 0 L U N D B Y 6 8 P I * P C C S . 
» 2 . 4 3 0 L U N 0 B Y 6 8 P I - P O . C . S . 2 . 7 9 0 O 0 8 R 0 K 6 7 P I * o O . C . S . 
* 2 . 4 8 0 LUNDBY68 P I + o O . C . S . * 2 . 8 0 0 A N T H C N 6 8 P I - P D . C . S . 

2 . 4 9 0 AP1.IH- 6 8 P I - P C C S . 2 . 8 0 0 B A R M I N 6 7 P I O N O . C . S . 
* 2 . 5 0 0 AN7H0N68 P I - P D . C . S . 2 . 8 0 0 BUSZA 6 8 P I - P C C S . 

2 . 5 0 0 C C F F I N 6 7 P I - P C C S . 2 . 8 0 0 BUSZA 6 8 P I * P O . C . S . 
2 . 5 0 0 C O F F I N 6 7 P I * P O . C . S . 2 . 8 0 0 K I S T I A 7 1 P I O N C C S . 
2 . 5 0 0 CCOK 6 3 F I + P D . C . S . 2 . 8 0 0 KCP.MAN67 P I - P D . C . S . 
2 . 5 0 0 C R I T T E 7 0 P I - P D . C . S . 2 . 8 0 0 W A H L I G 6 6 P I O N C C S . 
2 . 5 0 0 D R 0 B N I 6 8 P I O N P O L . 2 . 8 0 1 O T T 7 2 P t - P O . C . S . 
2 . 5 0 0 E S T E P L 6 6 F I - P O . C . S . 2 . 8 5 0 BAKER 6 8 P I + D D . C . S . 
2 . 5 0 0 ESTERL66 P I - P P O L . 2 . 8 5 0 8 A N A I G 6 8 P I - P C C S . 
2 . 5 0 0 K I S T I A 7 1 P I O N D . C . S . 2 . 8 5 0 B A N A I G 6 8 PT + P D . C . S . 
2 . 5 0 0 K C R H W 6 7 P I - P C C S . 2 . 8 5 0 C R I T T E 7 0 F l - P D . C . S . 
2 . 5 0 0 SHER0E70 P I + P P O L . 2 . 8 6 0 J A C 1 B S 6 6 P I - P C C S . 
2 . 5 0 0 B A H L I G 6 0 P I O N D . C . S . 2 . 8 6 6 0 I 0 D E N 6 3 P I - P T D T A L 
2 . 5 1 0 F E U I N 6 9 F I - P D . C . S . 2 . 8 6 6 D I D D E N 6 3 P I + P TOTAL 

* 2 . 5 1 0 F E L L I N 7 0 P I - P C C S . * 2 . 8 8 0 TOKO SAT 1 F I - P P O L . 
2 . 5 1 5 OTT 7 2 P I - P D . C . S . 2 . 9 0 0 A L F F - S 6 6 F I + P C C S . 
2 . 5 2 9 CR0UCH68 P I O N TOTAL 2 . 9 0 0 K I S T I A 7 1 F I O N D . C . S . 
2 . 5 3 0 L A I 6 1 P I - P D . C . S . 2 . 9 0 0 KCRMAN67 F I - P C C S . 
2 . 5 3 5 HANSR067 P I - P P O L . 2 . 9 0 0 U A H L 1 G 6 8 P I O N D . C . S . 
2 . 5 3 5 J C H N S 0 6 7 P I + P P O L . 2 . 9 1 2 H A N S 0 0 6 7 P I - P P O L . 
2 . 5 5 0 D0BROW67 F I + P O . C . S . 2 . 9 2 0 P E R L 63 P I * P D . C . S . 
2 . 5 5 0 W E R T 6 6 P I O N O . C . S . 2 . 9 2 0 Y V E R T 6 8 P I O N C C S . 
2 . 5 5 6 C10DEN63 P I * P TOTAL * 2 . 9 3 0 L U N D B Y 6 8 F I + P C C S . 
2 . 5 6 0 A L I K H A 6 5 P I * P O . C . S . 2 . 9 3 0 SHERCE70 P I * P P O L . 
2 . 5 6 0 BUSZA 6 8 F I - P O . C . S . 2 . 9 4 0 A P L I N 6 8 P I - P D . C . S . 
2 . 5 6 0 BUSZA 6 8 P I * P O . C . S . 2 . 9 4 0 D 0 B R 0 H 6 7 P I + P D . C . S . 

» 2 . 5 8 0 L U N D 8 Y 6 8 P I * - P O . C . S . 2 . 9 5 0 KCRMAN67 F I - P D . C . S . 
* 2 . 6 0 0 A N T 0 P 0 6 8 P I + P O . C . S . 2 . 9 6 6 0 I 0 D E N 6 3 P I + P T O T A L 
* 2 . 6 0 0 A N T 0 P Q 6 8 P I O N O . C . S . 2 . 9 7 0 LONGO 6 2 P I * p T O T A L 

2 . 6 0 0 BAKER 6 3 F I - P TOTAL 3 . 0 0 0 A L I K H A 6 5 P I * P D . C . S . 
2 . 6 0 0 B A K E " 6 3 F I * P TOTAL * 3 . 0 0 0 A N T 0 P 0 6 8 P I * P D . C . S , 
2 . 6 0 0 J A C 0 B S 6 6 P I - P O . C . S . * 3 . 0 0 0 A N T O P 0 6 8 P I O N D . C . S . 
2 . 6 0 0 K I S T 1 A 7 1 F I O N C C S . 3 . 0 0 0 8 A K E P 6 3 P I - P TOTAL 
2 . 6 0 0 K 0 R H 8 N 6 7 F I - P D . C . S . 3 . 0 0 0 BAKER 63 P I * P T O T A L 
2 . 6 0 0 OTT 7 2 PI- P D . C . S . 3 . 0 0 0 CHASE 7 0 P I O N D . C . S . 
2 . 6 0 0 WAHL IG68 P I O N O . C . S . 3 . 0 0 0 C G F F I N 6 7 P I - P C C S . 

* 2 . 6 2 0 F E L L I N 7 0 P I - P C C S . 3 . 0 0 0 C 0 F F I N 6 7 P I * P C C S . 

2 . 6 5 0 8USZA 6 8 F I - P D . C . S . 2 . 0 0 0 C R I T T E 7 0 F I - F D . C . S . 

2 . 6 5 0 BU5ZA £ 8 F 1 + P C C S . 3 . 0 0 0 K I S * I A n F I O N C C S . 

2 . 6 5 0 C R I T T E 7 0 P I - P D . C . S . 3 . 0 0 0 K 0 R M J N 6 7 F I - P D . C . S . 

2 . 6 5 0 KCRHAN67 P I - P D . C . S . 3 . 0 0 0 S I D H E L 7 0 P I + P D . C . S . 

2 . 6 5 6 0 I 0 0 E N 6 3 P I - o TOTAL 3 . 0 0 0 H A H L I G 6 8 P I O N D . C . S . 

2 . 6 5 6 
2 . 6 9 0 
2 . 7 0 0 

D I 0 D E N 6 3 
V 0 V E N K 6 2 
C C F F I N 6 " 

P I * P 
P I + P 
F I * P 

TOTAL 
TOTAL 
D . C . S . 

3 . 0 0 6 
3 . 0 1 0 

* 3 . 0 1 0 

O T T 7 2 
F E L L I N 6 9 
F E L L INTO 

F T -
F I -
P I -

P 
P 
P 

D . C . S . 
O . C . S . 
C C S . 

2 . 7 0 0 K I S T I A 7 1 P I O N O . C . S . 3 . 0 5 0 K I S T I A 7 1 P I O N C C S . 

2 . 7 0 0 KGRMAN67 o i - P D . C . S . 3 . 0 6 0 V 0 R 0 E Y 6 9 P I - p T O T A L 

2 . 7 2 0 0 P 0 8 N I 6 8 P I O N P O L . 3 . 0 6 6 O I D D E N 6 3 P I - P T O T A L 

2 . 7 3 0 r E R N H 0 7 0 P I - P O . C . S . 3 . 0 6 6 D I O D E N 6 3 P I + P TOTAL 

2 . 7 3 0 C E R ^ H 0 7 0 F I + P C C S . 3 . 0 7 0 YVER-f 68 P I O N O . C . S . 

2 . 7 3 0 CERNH070 P I - P P O L . 3 . 0 8 6 LONGO 62 P I - p TOTAL 

2 . 7 3 0 CERNFC70 P I + P P O L . 3 . 1 0 0 K I S T I A 7 1 P I O N D . C . S . 

* 2 . 7 5 0 BOOTH 6 9 P I * P D . C . S . 3 . 1 0 0 K0RMAN67 P l - P D . C . S . 

» 2 . 7 5 0 B m T F 69 P I - P P O L . 3 . 1 0 0 WAHLIC-68 P I O N D . C . S . 

+ 2 . 7 5 0 BOOTh 69 F I * P P O L . 3 . 1 0 1 CPOUCH60 P I O N T O T A L 

2 . 7 5 0 
2 . 7 5 0 

K I S T I A 7 1 
SHERDE70 

P I O H 
P I * P 

O . C . 5 . 
P O L . 

3 . 1 4 0 
3 . 1 5 0 

V C V E N K 6 2 
KCRHAN67 

P I * 
F I -

p 
p 

T O T A L 
O . C . S . 

2 . 7 5 0 S I D W E L 7 0 F I + P D . C . S . 5 . 1 5 0 PERL 63 F I - P D . C . S . 

2 . 7 6 0 F F L L I N 6 9 P I - P O . C . S . 3 . 1 5 0 S A V I N 65 F I + P C C S . 

+ 2 . 7 6 0 F E L L I N 7 0 P I - P C C S . * 3 . 1 5 0 SAXER 6 4 P I - P C C S . 

2 . 7 6 0 YVEP. 7 6 8 P I O N o.cs. 3 . 1 6 7 D I D D E N 6 3 F I * p T O T A L 

2 . 7 6 6 0 1 0 D E N 6 3 P I * P TOTAL 3 . 1 9 0 0 0 8 R 0 H 6 7 F I * P D . C . S . 

2 . 7 7 0 BATON 7 0 F I - P D . C . S . 3 . 2 0 0 BAKER 6 3 F I - P T O T A L 

2 . 7 7 0 YAMAP068 P I * P C C S . 3 . 2 0 0 D R 0 B N I 6 8 F I O N P O L . 
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3.200 
3 .200 
3 .200 
3 .220 
3 .220 
3 .25 0 
3 . 2 5 0 
3 . 2 6 0 
3 . 2 6 0 
3 .277 
3.277 
3 .300 
3 . 3 0 0 
3 . 3 0 0 
3 .300 
3 .300 
3 . 3 0 0 
3 . 3 0 0 
3 .300 
3 .300 
3 .308 
3 .380 
3 .400 
3 .400 
3 .400 
3 . 4 0 0 
3 .400 
3 . 4 0 0 
3 .460 
3 . 4 6 0 
3 . 4 7 0 
3 .477 
3 . 4 8 0 
3 . 5 0 0 
3 .500 
3 . 5 0 0 
3 .500 
3 . 5 0 0 
3 . 5 0 0 
3 .500 
3 .520 
3 .520 
3 . 5 5 0 
3 . 5 5 0 
3 .550 
3 .550 
3 .550 
3 .580 
3 . 6 0 0 
3 .600 
3 . 6 0 0 
3 . 6 0 0 
3 . 6 3 0 
3 . 6 3 0 
3 . 6 5 0 
3 .660 
3 .660 
3 . 6 7 0 
3 . 6 8 7 
3 .687 
3 . 6 8 7 
3 .700 
3 . 7 0 0 
3 . 7 0 0 
3.TOO 
3 . 7 0 0 
3 .747 
3 .750 

K I S T I 4 - 1 
K0RMAN67 
HAHLIG68 
4AC0BS66 
WERT 68 
SHERDE70 
SIDHEL7G 
HANSR067 
J0HNS067 
0IDDEN63 
DIDDEN63 
ALIKHA6S 
ANT0P068 
AM0P06S 
BAKER 68 
BAKER 68 
BANAIG6B 
K1STIA71 
KCRMSN67 
WAMLIG68 
CR0UCH68 
WERT 68 
BAKER 63 
BAKER 63 
KISTIA71 
KFRMWI67 
V0VENK62 
MAHIIC68 
0CBR0W67 
VCVENK62 
DR0BNI6S 
DIDDEM63 
NCM0FI67 
ANTHCN68 
C0FFIN67 
CCFFIN67 
K1STIA71 
K0RMAN67 
SIDWEL70 
WAHLIG6S 
FELL1N70 
WERT 68 
BAKER 68 
BAKER 68 
BANA1G68 
BANAIG68 
K0RMAN67 
LONGtl 62 
BAKER 63 
KISTIA71 
KCRHJN67 
HAHLIG68 
HACNAU71 
PERL 55 
MARVEY71 
00BR0H67 
WERT 68 
BR0CKE71 
0100EN63 
0IDDEN63 
CR0UCH68 
C0FFIN67 
KI5TIA71 
K0RHSK67 
LIKHAC62 
V0VENK62 
JCHNS06T 
BOOTH 69 

FIO N 
P I - p 
FIO H 
P I - P 
FIO N 
FI + P 
PI + P 
P I - P 
P I * P 
P I - P 
F1+ P 
P I * P 
P I * P 
FIO N 
P I - P 
F I+ P 
P I * o 
PIO N 
P I - P 
PIO N 
FIO N 
PIO N 
P I - o 
PI+ P 
PIO N 
P I - P 
P I - P 
PIO N 
P I * P 
F I * P 
PIO N 
P I * P 
P I - P 
P I - P 
P I - P 
P I * P 
PIO N 
P I - o 
P I * P 
PIO N 
P I - P 
PIO N 
P I - P 
P I * P 
P I - p 
P I * P 
P I - P 
PI+ P 
F I - P 
PIO U 
P I - P 
PIO U 
P I * P 
F I - P 
PIO N 
P I * P 
PIC N 
PIO N 
P I - P 
P I * P 
PIO N 
P I * P 
PIO N 
P I - P 
P I * P 
P I * P 
P I * P 
P I - P 

D.C.S. 
C C S . 
C C S . 
D.C.S. 
D . C S . 
POL. 
C C S . 
POL. 
i-OL. 
TOTAL 
TOTAL 
C C S . 
D.C.S. 
O.C.S. 
O . C S . 
C C S . 
D . C S . 
O . C S . 
C C S . 
C C S . 
TOTAL 
O . C S . 
TOTAL 
TOTAL 
D . C S . 
D . C S . 
TOTAL 
D.C.S. 
C C S . 
TOTAL 
POL. 
TOTAL 
TOTAL 
D . C S . 
D . C S . 
O . C S . 
D.C.S. 
O.C.S. 
c c s . 
C C S . 
D . C S . 
C C S . 
O . C S . 
D . C S . 
D . C S . 
D . C S . 
C C S . 
TOTAL 
TOTAL 
D . C S . 
D . C S . 
D . C S . 
O . C S . 
O.C.S. 
C C S . 
D . C S . 
C C S . 
D . C S . 
TOTAL 
TOTAL 
TOTAL 
C C S . 
O.C.S. 
O.C.S. 
TOTAL 
TOTAL 
POL. 
POL. 

3 .750 
3 .750 
3 . 7 5 0 
3.76 0 
3 .762 
3.77C 
3 .800 
3 .800 
3 .800 
3 .800 
3.800 
5 .800 
3 .800 
3.83 9 
3 .840 
3.850 
3 .860 
3 .880 
3 .397 
3 . 9 0 0 
3 . 9 0 0 
3 .900 
3 .900 
3 .900 
3.900 
3 .950 
3 .950 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
4.DO0 

: 4 . 0 2 0 
4 . 0 3 0 
4 . 0 5 0 
4 . 0 6 0 
4.0B7 
4 . 1 0 0 
4 . 2 0 0 
4 .107 
4 .107 
4 .125 
4 . 1 3 0 

» 4 . 1 3 0 
4 . 1 6 0 
4 . 1 7 0 
4 . 2 0 0 
4 . 2 0 0 
4 . 2 0 0 
4 . 2 0 0 
4 . 2 5 0 
4 . 2 5 0 
4 . J 5 0 
4 , 2 6 0 
4 . 2 8 7 
4 . 3 0 0 
4 .317 
4 .350 

BOOTH 69 
KISTIA71 
SBERDE70 
S10WFL70 
CR0UCH68 
FELLIN70 
ANT0F068 
ANTOP068 
BAKER 63 
BAKER 63 
KISTIA71 
KCRMJIW 
HAHLIG6B 
CFC1UCH68 
D0BP0ti67 
KIST 1671 
YUEKT 68 
GIORDETO 
010DF.N63 
BAKER 63 
BAST I£71 
BASTIE71 
K ISTIA71 
KCRMAN67 
VCVENK62 
KISTIA71 
KCRHSN67 
AACHEN64 
AACHEN64 
BAKER 63 
CHASE 70 
CCFFIN67 
C0FFIN67 
FAISSN64 
KISTIA71 
KCRHAN67 
LONGO 62 
MATULEf.B 
CIREAP 66 
OCEAR 66 
SCHNEI71 
SIDUEL70 
FELLIN70 
0CBR>-H67 
ALIKHA65 
WERT 68 
LCNGD 62 
BAKER 63 
K0PHSN67 
0I00FN63 
DID0EN63 
K ISTIA71 
PFRL 63 
SAX5P 64 
EISNER67 
VCR0BV69 
BAKE' 63 
BAKER 63 
BROOV 66 
KCRMAN67 
KJSTIA71 
SIOUEL-'O 
WFRT 48 
0C0S0N67 
UIKNER57 
KC0HAN67 
DIOOEN63 
VCVENK62 

P I * P 
FIO N 
P I * P 
P I * P 
PIO N 
P I - P 
F I * P 
FIO N 
P I - P 
F1+ P 
PIO U 
P I - P 
PIO H 
PIO N 
FI+ P 
FIO N 
PIO N 
P I - P 
FI+ P 
F I - P 
F I * P 
F I * P 
PIO N 
P I - P 
P I - P 
PIO H 
P I - P 
P I - P 
FI+ P 
P I - P 
PIO N 
P I - P 
F I * P 
PIO N 
PIO N 
F I - P 
P I * P 
FIO N 
P I - P 
FI+ p 
FIO N 
P I * P 
P I - P 
P I * P 
FI+ P 
PIO K 
F I - P 
P I - P 
P I - P 
CJ- f 
P I * P 
PIO N 

F I -
P I -
P I -

PIO N 
F I * P 
FIO IV 
P t * P 
P|- p 
F I - P 
F I * P 
F I * P 

POL. 
D . C S . 
POL. 
O.C.S. 
TOTAL 
C C S . 
O.C.S. 
D .C.S . 
TOTAL 
TOTAL 
D.C.S . 
D . C S . 
D . C S . 
TOTAL 
C C S . 
C C S . 
D.C.S. 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
C C S . 
O . C S . 
C C S . 
TOTAL 
O.C.S. 
O.C.S. 
D .C .S . 
D . C S . 
TOTAL 
C C S . 
D . C S . 
D . C . S . 
D .C.S . 
O .C .S . 
C C S . 
TOTAL 
C C S . 
O . C S . 
C C S . 
D .C.S . 
C C S . 
C C S . 
C C S . 
D .C.S . 
C C S . 
TOTAL 
TOTAL 
O.C .S . 

T 0TAL 
TOTAL 
C C S . 
O.C.S. 
C C S . 
C C S . 
TOTAL 
TOTAL 
TOTAL 
D .C .S . 
O.C.S. 
O . C S . 
D . C S . 
D . C S . 
C C S . 
TOTAL 
D . C S . 
TOTAL 
TOTAL 
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4.375 K I S T I A 7 1 P I O N o.c.s. 5 . 2 5 0 K I S T I A 7 1 P I O N C C . S . 
4 . 4 0 0 BAKES 63 F I - P 70TAL 5 . 2 5 0 S I D W = L 7 0 F I + P O . C . S . 
4 . 4 0 0 BRODY 6 6 P I * P O . C . S . 5 . 3 0 0 K I S T I A 7 1 P I O N O . C . S . 
4 . 4 0 0 KCRMAN6T P I - P O . C . S . ? . 3 Q 0 KC".M«N67 F I - P C . C . S . 
4 .450 YVFPT 6 8 P I O N C C S . 5 . 3 3 0 G!1RDE->0 P I - P TOTAL 
4 . 5 0 0 DARDEL61 F I - P TOTAL 5 . 3 8 0 Y V E R * 6 8 P I O N D . C . S . 
4 .500 CARDEL61 P I * P TOTAL 5 . 4 O 0 BAKER 63 P I - P TOTAL 
4 . 5 0 0 K I S T I A 7 1 P I O N D . C . S . 5 . 4 0 0 BAKER 6 3 F I + P T O T A l 
4 . 5 0 0 KCPMJN67 F I - P O . C . S . 5 . 4 0 0 K I S T I A 7 1 F I O N D . C . S . 
4 . 5 0 0 S I D K E L 7 0 P I * p O . C . S . 5 . 5 0 0 K I S T I A 7 1 P I O N D . C . S . 
4 . 5 2 7 D I D D E N 6 3 P I - P TOTAL * 5 . 5 3 0 F E L L I N 7 0 P I - P C.C.S. 
4 .527 DIDDEN63 P I * P TOTAL 5 . 5 5 0 YVERT 6 8 P I O N C C . S . 
4 . 5 4 0 DCB10V>67 F H P D . C . S . 5 . 6 2 * K I S T I A 7 1 P I O N C . C . S . 
4 . 5 6 0 V C R 0 E Y 6 9 P I - p TOTAL 5 . 7 4 0 Y V E R T 68 P I O N L . C . S . 
4 . 6 0 0 BAKER i 3 F I - P TOTAL 5 . 7 5 0 C A R D E L 6 1 P I - P TOTAL 
4 . 6 0 0 BAKER 6 3 P I + P TOTAL 5 . 7 5 0 C A R C E L 6 1 C I * P TOTAL 
4 . 6 0 0 KCRMJN67 P I - P D . C . S . 5 . 7 5 0 K I S T I A T 1 P I O N D . C . S . 
4 . 6 2 0 G I 0 R D E 7 0 P I - P TOTAL 5 . 8 0 0 BAKER 6 3 P I * P TC1TAL 
4.625 K I S T I A 7 1 P I O N O . C . S . * . 8 0 0 OhEU 6 9 F I - P C C . S . 
4 . 6 3 7 F E H 1 N 0 6 4 P I - P T O T A L 5 . 8 7 5 K ' S T ! A 6 9 P I O M O . C . S . 
4 . 6 4 0 VVBST 6 6 P t O N O . C . S . 5 . 8 7 5 K I S T I A 7 1 " 1 0 N D . C . S . 
4 . 6 5 0 K0KMAN67 P I - p O . C . S . 3 . 9 0 0 BONAKY70 P I O "» D.r.s. 4 . 7 0 0 0 0 B R 0 H 6 7 P I * P O . C . S . S . 9 0 C BCNAMY70 R I O N P O L . 
4 . 7 0 0 K1RHAN67 F I - P c.c.s. 5 . 9 0 0 S O R I 0 H 7 0 P I O t D . C . S . 
4 . 7 5 0 K I S T I A 7 1 P I O N C C S . « 5 . 9 0 0 R R 1 C K E 7 1 P I O N D . C . S . 
4 . 7 5 0 L I K H A C 6 2 P I * P TOTAL 5 . 9 0 0 G L I S A N 6 S P I O N D . C . S . 
4 . 7 5 0 3 I 0 H E L 7 0 P I * P C C S . 5 . 9 0 0 O h E N 6 9 P I - P D . C . S . 
4 . 7 5 0 UCVENK6J P I * P 70TAL 5 . 9 1 0 OXEN 6 9 F I - P C C . S . 
4 . 6 0 0 KCKHAN67 d - P C C S . 5 . 9 1 0 01 .FN 6 9 F I * P C . C . S . 
4 . 8 2 0 YVSUT 6 8 P i O N O . C . S . 5 . 9 2 8 0 1 0 0 E N 6 3 P | - R TOTAL 

» 4 . 0 3 0 BR0CKE71 P I O N C C S . 5 . 9 8 8 L I N D E N 6 1 F I - P TOTAL 
4 .875 K I 5 T U 7 1 P I O U O . C . S . * 6 . 0 0 0 AC I 7 1 P I - P P O L . 
4 . 0 0 8 LONGC 6 2 F l - p TOTAL « 6 . 0 0 0 A C I 7 1 F I + P P O L . 
4 . 9 0 0 KORM0N67 P I - p O . C . S . 6 . 0 0 0 9 C R G H 6 7 F I - P P P L . 
4 . 9 0 0 V 0 V E N K 6 2 = 1 - P TOTAL 6 . 0 0 0 B 0 R G H 6 7 P I * P P O L . 
4 . 9 5 0 PEPL 6 3 F I - P D . C . S . 6 . 0 0 0 R0R.GHT.70 P I - R P O L . 

• 4 . 9 5 0 SAXES 6 4 P I - P C . C . S . 6 . 0 0 0 B 0 R G H I 7 0 F I + P P O L . 
4 . 9 5 0 V P R 0 S V 6 9 F I - P TOTAL 6 . 0 0 0 B P U Y « N 6 4 P I O »! TOTAL 
5 . 0 0 0 A K E R 1 0 7 1 F | - p C . C . S . 6 . 0 0 0 CHASE 7 0 P I O N D . C . S . 
5 . 0 0 0 A K E R L 0 7 1 P I * P D . C . S . 6 . 0 0 0 C O F F I N 6 7 F I - P C C . S . 
5 . 0 0 0 BAKER 63 P I - 0 TOTAL 6 . 0 0 0 D I C K 7 2 F I + P P O L . 
5 .000 BAKER 6 3 P I * p TOTAL 6 . 0 0 0 GAL0OA6S F I - P TOTAL 
5 .000 BUCAG070 P I O N TOTAL 6 . 0 0 0 GALBPA65 F t * P TOTAL 
5 . 0 0 0 CHABAU72 F I * P C . C . S . 6 . 0 0 0 K I S T I A 7 1 P I O N D . C . S . 
5 . 0 0 0 CHASE 6 9 O I O N D . C . S . 6 . 0 0 0 HANMEL65 P I O N C . C . S . 
5 . 0 0 0 CHASE 7 0 P I O V O . C . S . 6 . 0 0 0 L E S 0 U E 7 2 P I * P S . R . ' 1 . 
5 . 0 0 0 C O F F I W F I - P O . C . S . 6 . 0 0 0 L E S 0 U E 7 2 P I - P S . R . P . 
5 . 0 0 0 0 R O O N | 6 a F I O M P O L . 6 . 0 0 0 S C H N E I 7 1 P I O N C . C . S . 
5.001] K I S T 1 A 7 1 P I O N C C S . 6 . 0 0 0 MAHL1G68 R I O N O . C . S . 
5 . 0 0 J KCRHAH67 P I - P c c s . 6 . 0 3 0 G I 1 P D E 7 0 F I - R TOTAL 
5 .000 UOTHSC72 F I - P D.C.S. 6 . 1 0 0 BPODY 6 6 F I * R C C . S . 
5 . 0 0 0 RUST "»0 R l * P C C S . 6 . 1 3 0 N 0 W S F I 6 7 F t - P TOTAL 
5 . 0 0 0 S I 0 W E L 7 0 * < 1 * P C.C.S. 6 . 2 0 0 BPODY 6 6 P I - P C . C . S . 
5 .010 YVER1 6B P I O N O.C.S. 6 . D 0 0 F 0 L E Y « S 3 P I * R C C S . 

* 5 .030 F F . L L I N 7 0 F I - P cc.s. 6 . 8 0 0 F C L F Y 6 3 F I * P C C . S . 
5 . 0 5 0 KCR1AN67 P l - P O . C . S . 6 . B O O K A N G - C 6 0 F I - P TOTAL 
3 . 1 0 0 K I S T 1 A 7 1 P I O N O . C . S . 7 . 0 0 0 B A K E R * 7 1 P I - P D . C . S . 
5 . 1 0 0 KCPMAN67 F I - p O . C . S . 7 . 0 0 0 BAKER - \ P I - P C . C . S . 

• 5 . 2 2 0 ANTMCN48 P I - P C . C . S . 7 . 0 0 0 BAKEP 7 1 P I * P C C S . 
5 . 1 2 0 S I O M E L 7 0 P I « P C . C . S . 7 . 0 0 0 C A R 0 F L 6 1 P I - P ' O T A L 
5 . 1 5 0 E S 7 E R L 6 0 P I - P P O L . 7 . 0 0 0 C A R D F L 6 1 P I * P TOTAL 
5 .150 E S T F P L 6 8 P I * P P O L . 7 . 0 0 0 F C L E Y 0 6 3 F I - P o.c.r. 
5 .150 K I S T I A 7 1 P I O *l C . C . S . 7 . 0 0 0 FCLEY 6 3 P I - P C C . l . 

r.uo KCRMAN67 F I - P D . C . S . 7 . 0 0 0 V0VEIVK62 P I - P TOTAl 
5 . 1 7 C T I -0MA560 F I - P TOTAL 7 . 5 3 0 A I N U - D 6 2 P I - P T 0 * « ' 
5 . 2 0 0 OAKFC 7 1 F l « P C . C . S . 7 . 3 ? B A I N U T 0 6 2 F I - P O . C . ' j . 
5 . 2 0 0 K I 5 T 1 A 7 1 F I O N D . C . S . 7 . 3 8 0 FCLEY 6 7 F I - P TOTAL 
f . 2 0 0 KCPHAN67 P | - p C . C . S . 7 . 6 0 0 F C L F Y 67 F I - P TOTAL 
5 . 2 1 0 Y V F R ' 60 P I O N O . C . S . 7 . 7 3 0 FOLEY 67 F I * P TOTAL 
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7 .760 FOLEY 68 FI + P o.c.s. 
7 .760 FCLEY t.9 P I * P TOTAL 
7 . 8 0 0 BRODY 66 P l - P O.C.S . 
7 . 800 8R0DY 66 F I * P D.C.S. 
7 .820 GUISAN71 P I O N D.C.S. 
7 . 880 OWEN 69 F I - P D.C.S. 
7 . 890 FCLEY 68 P I - P D.C.S. 
7 . 890 FOLEY 69 P I - P TOTAL 
7 .998 LINDEN61 PI + p TOTAL 
8 .000 ANDEPS68 F I - P o.c.s. 
8 .000 80RGM67 P I - P POL. 
8 .000 GALBFA65 F I - P TOTAL 
8 .000 GALBRA65 P I * P TOTAL 
8 .000 MANNEL6S P I O N D.C.S. 
8 .000 nPEAP 66 P I - P O.C.S. 
8 . 0 0 0 nREAP 66 P I * P D . C . S . 
8 .000 SCHNEI71 P I O N o.c.s. 
8 .040 AACHENS8 P I * p TOTAL 
8 .040 AACHEN68 P I * p C C S . 
8 .500 FOCAFD65 P I - P FOL. 
8 . 5 0 0 HAPTIN6S F I - P o.c.s. 
8 . 5 0 0 HARTIN65 P I * P C C S . 
8 . 8 0 0 F0LEY*63 P I * P o.c.s. 
8 .800 FOLEY 63 P I * P D.C.S . 
8 . 8 0 0 FOLEY 67 P I - P TOTAL 
8 .800 FOLEY 67 P I * P TOTAL 
8.838 LINDEN61 FI + P TOTAL 
8 . 9 0 0 FCLEY»63 P I - P O.C.S . 
8 . 9 0 0 FOLEY 63 F I - P O . C . S . 
9 .119 LIN0EN61 P I - P TOTAL 
9 .200 V0VENK62 P I - P TOTAL 
9 . 7 1 0 OWEN 69 F I - P C C S . 
9 .780 FOLEY 67 F I - P TOTAL 
9 . 8 0 0 GUISJN68 P I O N D . C . S . 
9 . 8 4 0 FOLEY 67 P i t P TOTAL 
9 .840 FCLEY 6S P I - P D.C.S . 
9 .840 FCLEY 69 P I - P TOTAL 
9 .840 OWEN 69 F I - P D.C.S. 
9 .850 OWEN 69 P I - P D.C.S. 
9 .850 CHEN 69 P I * P C C S . 
9 .860 FCLEY 68 F I * P C C S . 
9 .860 FCLEY 69 P I * P TOTAL 
9 .869 LINDEN61 P I * P TOTAL 
9 .890 FCLEY 68 F I - P D.C.S. 
9 .890 FCLEY 69 P I - P TOTAL 
9 .999 0ARDEL62 P I - P TOTAL 
9 .999 CARDEL62 FI + P TOTAL 

10 .000 BACK EN66 P I O N D.C.S. 
10 .000 BCRGK167 P I - P POL. 
10 .000 B0RGHI6? F I * P POL. 
10 .000 BCRGHI72 P I - P POL. 
10 .000 BORGHI72 P I * P POL. 
10 .000 BFANDT63 F I - P D.C.S. 
10 .000 CARDEL61 P I - P TO TAL 
10 .000 CAR0EL61 F I * P TOTAL 
10 .000 GALBRA65 P I - P TOTAL 
10.000 GALBPA6? P I * P TOTAL 
10 .000 MANNEL6S P I O N O . C S . 
10 .000 WAHLIG68 P I O N D.C.S. 
10 .020 FCLEY 68 P I * P D.C.S. 
10 .020 FCLFY 69 F I + P TOTAL 
10 .100 3CRIGH70 P I O N C C S . 
10.249 LINDEN6L P I - P TOTAL 
10.749 LINDEN61 F I * P TOTAL 
10 .800 F0LEY*63 P I - P O.C.S. 
10.800 F0LEY»63 F I * P D.C.S. 
10 .800 FOLEY 63 F I - P D . C . S . 

10.800 FCLEY 63 P I * P D.C.S. 
11.000 SCHNEI71 PIO N D.C.S . 
11.119 LINDEN61 P I - P TOTAL 
11.200 B0NAHY70 PIO N O.C.S. 
11.200 B0NAMY70 PIO N POL. 
11.500 FERBEL63 F I - P TOTAL 
11.749 LINDEN61 P I * P TOTAL 
11.890 FOLEY 68 F I - P D.C.S. 
11.890 FOLEY 69 P I - P TOTAL 
11.900 FCLEY 67 P I * p TOTAL 
11.950 FOLEY 63 P I * P D.C.S. 
11.950 FOLEY 69 P I * P TOTAL 
11.989 DARDFL62 P I - P TOTAL 
11.999 DARDEL62 P I * P TOTAL 
12.000 B0RGHI67 P I - P POL. 
12 .000 BCRGHI67 P I * P POL. 
12.000 GALBPA65 F I - P TOTAL 
12.000 GALBPA65 FI+ 0 TOTAL 
12.000 MANNEL65 PIO N D.C.S . 
12.000 OREAR 66 F I - p D.C.S. 
12 .000 OREAR 66 F I * P C C S . 
12.010 FOLEY 67 P I - P TOTAL 
12.249 LINDEN61 F I - P TOTAL 
12.400 HAP.TIN65 P I - P O . C S . 
12.400 HARTIN63 F I * P D.C.S. 
12.749 LINDEN61 FI+ P TOTAL 
12.800 FCLEY*63 F I * P O .C .S . 
12 .800 FOLEY 63 P I * P D.C.S . 
12.800 FCLEY 67 F I - P TOTAL 
12 .800 FCLEY 67 P I * P TOTAL 
13.000 FCLEY*63 P I - P O .C .S . 
13.000 FCLFY 63 t l - P C C S . 
13.249 LINDEN61 F I - P TOTAL 
13.300 GUISAN68 PIO N O.C.S. 
13 .570 OWEN 69 F I - P D.C.S. 
13.730 OWEN 69 P I - P D .C.S . 
13.730 OWEN 69 P I * P C C S . 
12.749 LINDEN61 P I * P TOTAL 
13.800 BDRIGH70 PIO N D.C.S . 
13 .999 DARDEL62 P I - P TOTAL 
13.999 CARDEL62 P I * P T 0 T A L 

• 14.000 B0RGH72 ° I - P POL. 
' 14.000 B0RGH1T2 P I * P POL. 
< 14.000 CERN0P69 P I * P POL. 

14.000 FCLEY 68 F I * P D.C.S. 
14.000 FCLEY 69 FI+ P TOTAL 
14.000 >-,ALBRA65 P I - P TOTAL 
14.000 GALBRA65 P I * P TOTAL 
14 .000 MANNEL65 PIO N D .C .S . 
14.070 FOLEY 67 P I * P TOTAL 
14.130 FCLEY 67 P I - P TOTAL 
14.160 FCLEY 68 F I - P O.C.S. 
14.160 FCLEY 69 P I - P TOTAL 
14.249 LINDEN61 P I - P TOTAL 
14.749 LINDEN61 P I * P TOTAL 
14.800 FCLEY*63 P I * P D.C.S. 
14.800 FOLEY 63 P I * P D .C .5 . 
14.800 FCLEY 67 F I - P TOTAL 
14.800 FCLEY 67 P i t p TOTAL 
14.840 FOLEY 6S P I - P C C S . 
15.000 DENIS071 P I * P TOTAL 
15.000 F0LEY*63 P I - P C C S . 
15 .000 FOLEY 63 P I - P D.C.S. 
15.210 FCLEY 67 P I - P TO*AL 
15.249 LINDEN61 P I - P TOTAL 
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I S . 7 4 9 LINE>cN6I P I * F TOTAL 
15 .960 FOLEY 67 P I * P TOTAL 
13 .990 FCIEY 68 P I - P D .C .S . 
15 .990 FCLEY 69 P I - P TOTAL 
16 .000 ANDEPS68 F I - P D . C . S . 
16 .000 BApTKE62 P I - P TOTAL 
16 .000 FOLFY 68 F I - P O.C.S. 
16 .000 FCLFV 69 F I - P TOTAL 
16 .000 GAL3PA6S P I - P TOTAL 
16 .000 GALBP.A65 P I * P TOTAL 
16 .000 G0LDSA62 P I - P TOTAL 
16 .000 MAUN El65 PIO N TOTAL 
16 .000 HtNNELSE FIO N C C S . 
16 .000 L6SQUF72 P I - F S . P . P . 
16 .020 FCLEY 68 P I * P O.C.S. 
16 .020 FOLEY 69 P I * P TOTAL 
16 .039 CZAPEK62 F I - P TOTAL 
16 .039 CZAPFK62 F I - P D .C .S . 
16.249 LINDEN61 F I - P TOTAL 
16.2S0 0\.EN 69 F I - P O.C.S. 
16 .310 FCLEY 67 P I - P TOTAL 
16 .700 FCLEY«63 C I * P O.C.S. 
16 .700 FCLEY 63 P I * P O .C .S . 
16 .749 LINDEN61 P I * p TOTAL 
16 .999 CAP0EL62 P I - P TOTAL 
16 .999 CAS0EL62 F I * P TOTAL 
17 .000 FCLEY*63 P I - P O .C .S . 
17 .000 FH.FY 63 F I - P O .C .S . 
1 7 . 0 7 0 OI,E>J 69 P I * P D .C.S . 
17 .249 LlN0Eh61 P I - P TOTAL 
17 .320 FCLEY 67 n - p TOTAL 
17 .500 80SGH172 PI * P POL. 
17 .749 LINDEN61 F1+ P TOTAL 
1 7 . 9 6 0 FOLEY 68 P I * P O .C .S . 
1 7 . 9 6 0 FCLEY 69 P I * P TOTAL 
16 .000 GALB9A65 P I - P TOTAL 
I S . 0 0 0 GAL8P.A65 P I * P TOTAL 
I B . 0 2 0 FCLEY 67 P I * P TOTAL 
18 .190 FCIEY 6S F I - P O .C .S . 
18.190 FCLEY 69 F I - P TOTAL 
18 .200 GLISAN68 PIO N D.C.S . 
18 .249 LINO El«61 P I - P TOTAL 
18 .360 FCLFY 6 T P I - P TOTAL 
18 .400 HARTIN65 F I - P O .C .S . 
18 .680 FCLEY 67 P I - P TOTAL 
18.749 LIN0EN61 F1+ P TOTAL 
18 .900 F0LEY*63 P I - P O.C.S. 
19.220 FCLEY IP P I - P TOTAL 
19 .249 LINDEN61 P I - P TOTAL 
19 .749 LINOENil P I * P T1TAL 
19.7S0 FCLEY 6J F I - P O.C.S. 
19 .999 CASDEL62 P I - P TrTAL 
19 .999 0AP.DE162 P I * P TOTAL 
2 0 . 0 0 0 ALLAEY69 P I - P TOTAL 
20 .000 ALLA6Y69 F I * P TOTAL 
20 ,000 BCL0T071 PIO N TOTAL 
20 .000 DENIS071 P I * P TOTAL 
20 .000 GALB9A6" F I - P TOTAL 
20 .000 GALBPA65 P I * P TOTAL 
23 .150 FCLEY 68 P I - P O.C.S. 
20 .150 FCLEY 69 P I - » TOTAL 
2 0 . 1 7 0 FI-LEY 67 P I - P TOTAL 
20 .190 FCLEY 68 P I * P C C S . 
20 .190 FCLFY 69 P I * P TOTAL 
20 .249 LIND6N61 F I - P TOTAL 
20 .290 FCLEY 67 F I * p TOTAL 
20 .380 FOLEY 68 P I - P O.C.S. 
20 .380 FCLEY 69 P I - P TOTAL 

21.000 0ENIS071 P l - P TOTAL 
22 .090 FOLEY 67 P I - P TOTAL 
22.100 FOLEY 67 P I * P TOTAL 
22.130 FCLFY 88 F I - P O.C.S 
22 .130 FCLFY 69 P I - P TOTAL 
23.000 SA8AEV72 P1 + P C C S , 
23.000 0ENIS071 P I - P TOTAL 
23.180 FCLFY 65 F I - P C C S , 
22 .180 FCLEY 67 F I - P TOTAL 
23.180 FOLEY 67 P1 + P TOTAL 
24.220 FCLFY 68 F I - P O.C.S, 
24 .220 FOLEY 69 P I - P TOTAL 
24.270 FCLEY 67 P I - P TOTAL 
25 .000 ALLABY69 P I - P TOTAL 
25 .000 ALLABY69 P I * P TOTAL 
25 .000 BCLflT071 F I O N TOTAL 
25 .000 DENISP71 P I - P TO*AL 
25.000 DENIS07! P I * P TOTAL 
25 .340 FCLEY 65 P I - P D.C.S, 
25.340 FOLEY 67 F I - P TOTAL 
26.190 FCLEY 67 P I - P TOTAL 
26.230 FCLEY 68 P I - P O.C.S, 
26.230 FCLEY 69 P I - P TOTAL 
27 .500 DFNIS071 F I - P TOTAL 
28 .680 FCLEY 67 F I - P TOTAL 
30 .000 ALLABY69 P I - P TOTAL 
30 .000 ALLABY69 P I * P TOTAL 
30 .000 DENIS071 P I - P TOTAL 
30 .000 DFNIS071 P I * P TOTAL 
31.200 0ENIS071 P I - P TOTAL 
32.500 P.CL0TC71 P I O N TrTAL 
33 .500 0EMIS071 F I - P TOTAL 
35 .000 ALLAEY6S P I - P TOTAL 
3S.000 ALLABY69 F I * P TOTAL 
35 .000 0EI I IS071 F I * P TOTAL 
35 .200 DENIS071 P I - P TOTAL 
57 .500 DEN!SP7i P I - P TOTAL 
40 .000 ALLABY69 P I - P TOTAL 
40 .000 ALLABY69 F I * P TOT»L 
40 .000 6A3AEV72 F I * p C C S . 
40 .000 BCL0T071 P I O N TOTAL 
40 .000 DENIS071 P I - P TOTAL 
40 .000 OENI ' 071 P I * P TOTAL 
42 .500 DENIS071 P I - P TOTAL 
45 .000 ALLA8Y69 P I - P TOTAL 
45 .000 ALLABY69 P l * P TOTAL 
45 .000 0ENISU71 P I - P TOTAL 
43 .000 OENIS071 P I * P TOTAL 
47 .500 DENIS071 F I - P TOTAL 
4 9 . 0 0 0 80L0T071 P I O N TOTAL 
50.000 ALLBBY69 F I - p TOTAL 
50.000 ALLABY69 P I * P TOTAL 
50 .000 DEHIS071 P I - P TOTAL 
50.000 DEUJS071 P I * P TOTAL 
52 .500 0ENIS071 F I - P TOTAL 
55.OOO ALLABY69 F I - P TOTAL 
55 .000 ALLABY69 F I » P TOTAL 
55 .000 DENIS071 E I - P TOTAL 
55.000 0ENIS071 F I * o TOTAL 
57 ,500 0ENIS071 P I - P TOTAL 
60 .000 AI.LABY69 F I - P TOTAL 
60 .000 ALLABY69 F I * P TOTAL 
60 .000 0ENIS07I P I - P TO-AL 
60 .000 DENIS071 F I * p TOTAL 
62 .500 0ENIS071 F I - P TO T«L 
65.000 ALLABY69 P I - P TOTAL 
65 .000 ALLABY69 P I * P TOTAL 
4? .000 DENIS071 P I - P TOTAL 


