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 DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. :
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THE DYNAMICS OF n-u DECAY IN FLIGHT '
M. Lynn Stevenson

Radiation Laboratory
University of California
Berkeley, California

July 25, 1956

ABSTRACT

The dynamics of w-j decay in flight are presented in graphical form
for pion kinetic energies (T;) from 5 Mev to 100 Mev. For each of these en-
"ergies the following quantities have been plotted: '

a. T (muon laboratory-system kinetic energy) vs 6' {muon center-
of-mass angle '

b. 6b(muon lab angle) Vs TH
c. 6 vs 0
d. do'/dq vs 8
v e. d'/dQ vs 6
4= sinfdod ¢ = differential solid angle, laboratory' system

dQ' = sin ' d ' d'¢' = differential solid angle, center-of-mass system
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THE DYNAMICS OF n-u DECAY IN FLIGHT
M. Lynn Stevenson

Radiation Laboratory.
University of California
Berkeley, California
July 25, 1956
During the course of deterlmining the absolute differential cross sec-
tion of the reaction p + g~ wt + d, = we found it necessary to make a correcticn
for the w-p decay in flight. At that time we calculated the decay dynamics for
n's in flight with kinetic energies (T4) from 5 Mev to 100 Mev. We felt that

.these calculations were of general utility and consequently are presenting the

results in this report.

..1. Definition of Terms

4

T, = pion kinetic energy in Mev, laboratory system
T = muon kinetic energy in Mev, laboratory system
E = muon total relativistic energy in Mev, laboratory system
E"JL = muon total relativistic energy in Mev, center-bf-mass system
P' = momentum of the muon, center-of-mass system
™ = pion rest energy ' |
e = muon rest energy ) "
B = velocity of the muon/C, laboratory system
B! g velocity of the muon/C, é:e'nter—of;mass system
[ = lab velocity of the pion = velocity/C of the center-of~ma?ss system
TR V4TI |
- B/p
= muon laboratory-system angle as méasured relative to the direction of
flight of the pion. .
8' = muon anglé measured in the pion's rest frame i{center of mass)’

d? is the differential solid angle of the muon in the laboratory system

dQ" is the differential solid angle of the muon in the pion rest frame {or center-
of-mass frame)

The mass of the pion was taken as 273.2 m and the mass of the muon as 206, 7 m

'F. s, Crawford, Jr., and M. L. Stevenson, Phys. Rev. 97, 1305 (1955).
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2. Decay DYnamics :

The following formulae summarize the Lorentz transformations of the
quant1t1es Ey, f, and dQ from the center-of-mass system to the laboratory

system:
- ) - — . ’
Ep'—.‘fI‘.M+g=y(Bcp' cos 91+Epl)’ ' (1)
tang=—308 (2)
Yy (a + cos 8')
s fan s — (“*C"S 9')-3 ‘ L (3)
' R 2 cos 6 ’ ‘
: (1 +acos 8') _
where |
2w
P | (4)
‘ ol 2. 2 .
and L. - . E ! :Y.Tr_.-;’-__p'_—,'
T e 2w :

d9=sin6ci9d¢.

£ .~ .3. Quantities Plotted

For each}pion‘enérgy, the following quantities have been plotted:

a. T Vs 6'
b. 6. vs T .
c¢c. 6 vs 6'
' 49 /R vs 6"
dQ' /dQ vs 6 .

We wish to thank Mr, R,oy P. Haddock for his computing assistance.

This work was performed under the auspices of the U. S. Atomic En-
ergy Commission. . : ,
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