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. The following tables are intended to facilitate the reduction of 

data which is obtained in pion.-proton scattering ex-periments. They have 

to do with the conversion of the observable quantities in the laboratory 

to the center of mass system. 

The tables are for the elastic scattering of pions by protons at 

rest. They coverthe range of incident pion energies from 300 Mev to 

6000 Mev at intervals of 50 Mev. 

In each table the first row gives the incident pion energy in Mev, 

~2 the value of /~ in millibarns, and the pion momentum in the center of 

mass system in units of J"c, in that order~ In the columns below the 

following iriformation is provided. (Angles are measured counterclockwise 

from the direction of the incident pion.) 

Column 1: The angle of the scattered pion in the laboratory 

system, in degrees. 

Column 2: The energy of the scattered pion in Mev. 

Column 3: The cosine of the angle of the scattered pion 

in the center of mass system. 

Column 4: The angle of the scattered pion in the center of 

; mass system, in degrees. 

Column 5: The angle of the scattered proton in the laboratory 

Column 6: 

system, in degrees. 

The ratio , ~ cos ~ , of the solid angle in the 
cos ~ 

center of mass system to the solid angle in the 

laboratory system fnr the scattered pion. 
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The numbers in the table are in floating decimal point form. Each - . . . 

number is represented by a sequenceof ten digits. The first eight digits 

represent the most significant figures of the number and the last two an 

exponent. The decimal point is-understood to follow the first digit, and 

the exponent has been increased by fifty. Thus, if "a" is a number between 

one and ten, a x lOn i~ represented by a(n + 50). If the number is 

negative, it is followed by a minus sign. For example: 

and 

3562500053 = 3.5625000 X 103 = 3562.5000 

7190000048-
-2 i 

= - 7.1900000 X 10 : - .071900000.· 

The following constants were taken in constructing.the tables: 

Mass of pion 2 
139.60 Mev Fe = 

Mass of proton Mc2 
= 938.22.Mev 

(;J -27 2 - 19.9713 X 10 em -

This table, prepared ·at the suggestion of Mr. Frank Crawford, is 
-~~ 

an extension of one by H. L. Anderson and D. G. Wilson, which covers the 

range E = 0(10) 320 Mev. The computations were performed on the Card 

Programmed Calculator at the University of California Radiation Laboratory 

at Livermore. 

This work was performed under the auspices of the United States 

Atomic Energy Cormnission. 

* H. L. Anderson and D. G. Wilson, Pion-Proton Scattering Tables, University 

of Chicago,, Institute for Nuclear Studies, May 1954. 

. 

,. 



, 

-4- UCRL-2843 

FORMULAS 

Introduce 

~ = 

~L --

v --

B = 

N = 

O'o = 

~0 -. 

Then 

E + pc2 1 

~~ -1' 

2 
0, +~ 

L }A-c2 

11 
-(uC7 B 

u 
N 

B 
N 

incident pion energy including rest energy 
in units of pion rest energy 

incident pion momentum in units of 

\ 
r 

~B - Yo ~L - ~ 0 oi barsy momentum (pion or proton) in 

units of f-c 

t - 1: (~ )2 



tan ef( -

-.,. 

sin X 

I 
Yo cos X + '1 0 YB 13 

~B 

sin
3 X 

. 3 a sm '1( 
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tangent of labsy angle of 

scattered pion 

tangent of labsy angie of 

scattered proton 
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