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\
INTROUUCTION

l- Historicnl oonocepts

Leasurements by Rassi in 1932 on the adaorption
properties of the commic radiation ahowed the existence
of two main components, the "hard”, or penetrating,
component and the "soft", or easily absorbed,compoment.
Coloud chamber experiments soon identified the soft
component with eleotruns but the penetrating particles
proved to be more difficult to identify. The possibility
of their being protons was soon ruled out by consistancy '
in the values of their ionization when observed in cloud a
chambers. There was an objeotion to the penetrating i
particles being electrons and posittons. |
All the aifficulties disappeared with the postulate
that the penetrating particles consisted of particles of |
mase intermediate between that of the electrom and the )

proton. latera, the particles termed i — mesons (muons)

The fluxes of particles of different types of cosmioc
ray depend on the latitude, thelr energy, and the condit-
ions of measurement. Very epproximately, about 75% of
all particles at sea-level ere penetrating, and sre mmons

The decay of pions (w mesong) into muons ard neutri-
nog is the source of most muone in nature, Pioms are not

I 1
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2- Siatie Broperties of the Mucn 1=
A- Iatreduction 1=
The statio properties of the muon - its mass,cherge,
and magnetic moment - are determined by three independent
types of obmsrvation, which interect to yield the required
parameters.
(a) The magnetio moment experiment s The spin pression
frequency of a positive muom :5,. is ocompared to that
of the proton £f_ in a magnetic fleld, This experiment

| 4
yields the muon g feotor @

€ = & i:"‘
in terms of the protom g faotor, ratio of muomn to
proton mass, and the ratio of proton to muon charge.

A chronological tabulation of magnetio moment réslts
is nmu in Table 1.

fable - 1 3 Magnetic woment dotmmum(m to mm
W “‘}0)9 -

o e e L
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(b) The aromslous moment experiment s The change in polari-

‘ sation angle (angle between the spin and momentum) of
mons stored in a magnetic Tield B for a ¢ime ¢t i a
direot measure of the magnetic moment anomaly ¢

6 (+) = © (0) (2)
ST P

fable - 2 1 Chrosologioal tabulsiism of muwon ssewmlous BN
nagnetic moment gj‘ (units o 10" 0/2-)

Date Peforence Hethod Resuld P
5/19659 Deiley Counters+storage 1165.75 ¢ .T)
1/1975  Belley Counters+storage 1165.895 02T 1

B rings. o !
umm m - m:mm 1165.922 » 009 | oy
soale fact 1. oo

M'W (lrm mMu actor .o! 02151.9222” |
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whioh are isstropieally ddatrivuted, The ealy explasatise 4
of the ehaerved ARYRNSNTY 18 that parity 48 not m S

1in e deoay. Thus tes-vosults appear fyom Yhip ohaarv=
ation. n-mmwumpommumq

g T
T
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into 15 ateste orditals eround suelei. If the muom 15 6ep- | |
tured Wy & proten at rest, the resulting aeutron recoils with |
mmmumtswsm.nuuamxmm
Peuli prineiple will for bid sush & reecil unless the neutyen ;
goes into & state outside the already cosupied states. In ]
imugmm\md.ﬁ-\wummumnm
ev./0, coupared to the redies of the fewmic sphere of
Toughly 200 New/. Boms exoitatien swiwgy(~ 10 e 20 MeV),
uwummxm.mnomwmdtu-u'-
Tesh snergy goes %o $he neutrine, |

the osptwre rete 1 /T .:l.lauloordommu h
mmmummw.mmm,{
rate ro:- mu negative muon 1s 3 S

 Wiire %ummﬂm«uﬁmqm fuse B, g
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t-m.nmtcmummumhm -
Mdhﬂtdmohcm. such as atoms, Of -~

partiolas, eto. |
I-hww
Awwumumwmm
mmmwummm ;
plons, mcns, K-mesons, end hyprens. Altheugh these
m-msunhmrnthymu utoun- .
(mm-m“um"”m.)mmmm p _.‘-
s0 mumny enommters with the & wdmmuwr
mmwmmmmwuh
m;mm-mmwdm.mmmg
mManuwmmhww"m -
Wik sie o mtmdmothwumml:*,‘.1
nmmmmmmumm _._,;
Mm mumamwm m |

Central Library - Ain Shams University



one to obtain infermatisn about reastien rates in such
cases it 15 elear that & mew challengs om & wide fromt
1s present to atomic esllision theory.
1.2. §lew eoldisions ixvolving -~ -wesons i-
Oonsiderables intevest attaches %0 & inowledge of
eress ~ ssctions fer sertain collisicn processes
involving A -ussens or smons,

In this respect a positive mumon is essentially
similar in its behaviour to & proton, but the faet that
1«wumm-mmbowum
S0 oertain new effects. Thus the protes playe & mpecial
mummmmmmmmmw
m,m«»u-wum«u&wm
mnmmhn. hmmotthutmﬂn be
considerebly more effeotive in chemioal resotiums, |
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2. syl sross-geqtion for £iven SMIME NIRRSTS
nmmatu-mmu;mum-
s0leB by & uum of foroe, the great mjority of oonu-

WM#M on the mﬁw. In smoh sone therse

u-ummmummmmm
Wam motion snd the imtermal motien of the ..w-
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Owing to the complexity of the phenomens even when conge

idering direot collisions omnly, {t is necessary, except q

very special cases, to use approximate methods of troatmn#t

! Certain conservation theorems may be derived which a.rd
valid under general conditions. They mey be used to placol
1imits on the sise of the cross-sections and to provide *
check on results obtained by approximate methods. Ve beg:l.# o
by considering these theorems. ‘ fﬂ
Ve shell consider for simplicity the impact of spmle#c

particles of mass m and speed V with a scattering oantre.
A8 ususl we resolve the incident wave into partial waves
angular momentum [ ¢l +1) }Y‘ % . The new feature
we now include is the posalbility of inelastic colliei

occuring. However, the asymp tatic form of the radial
function for the particles of energy % m V2 can be writhew

as 3
¢

™ 1 (27 4) ein (k- .’1"-) .
: where k = mv/h. The partisl elastic scettering cross #ec
%g!? o 18 then given by 3

N : -
o Qll- ! o I C! | 2

)

Because inelastioc colligions may occur the out ward radige
ﬂu:ofpnrtinuabf speed v will be less them the ix

.1”

ﬂnibymmmt H :

a%n ?

r
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the equality only arising whan thare is no inelastio
soattering.
oo Further

% el
9 g

< o - - @) 2/ =
mmmuocmw mu«umm.‘ 3
t
§

Q;' < —k;-(lia-:l.) .

In this case, ﬁoaqmuyonlrnr:l.mm(i’ is also

equal o | ,
w (2 2 Q)¢ |

Ve IR
“,trw‘ Tew
I 1

Central Library - Ain Shams University



In order to olear the method which must be employed
in dealing with inelastic ocollisions, we firat oonsidexr
the mimplest type of ovollision which oecours in practioce,
that of eleotrons with hydrogen atoms, The mass of the
eleotron is small compared with that of the proton, and
the motion of the latter in the collision ean be negleoted
Ve shall assune that the inoident end atomic slectron ate
distinguishable. -

Pigure -1 Tia 5

-g - +@

5

The wave equation for the system of incident eleotron
and atom ims 3

[A(Vl *\722“3'”:-1:1:;:2’]?
(1-1)
Y pw‘?a.ﬂ‘rm are as shown in Pigure-l. The
energy 1s 3
B -ﬁnvz-o-"q

q ummormammmmium‘
m.mmmwumwm

1[, (:51 : 1_'2) -(Z-J)v; () ¥, (xp) - Q-2)
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