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ABSTRACT 

The equationa of motion for the ampitudeo of hort-hved (K 0 +) and long 

lived (K0) neutral T( mesons in an abeorber are simplified for the came of 

dorinance of the decay term. For thâ case of a thick absorber, a ir4ip1 

relation between the intensiHes of scattered and unecattered regenerated 

at zero degrees, reuUs; the relation ic sensitive to the 	 rnas 

difference, 
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The phénonenon of regeneration of the short-lived neutral K meson In a 

hea of long 4ived neutral K's is a crucial test of the particle ...ntixture hypothenL 

of Gell.hlarrn and Pals;' what we wieh to show here is that it also permits a 

rather direct deteun.ination of the difference in mass of the two particles 

The process has been studied theoretically; 2 	prelininary experimental 

verification dthe basic ideas Involved has been obtained by  Lederman et al0 

and by Fowter 9  Lander 9  and Powell 5  ard othors,, 

The theory of the process is Independent of the questions of whether or not 

charge conjugation (C) 9  parity (P) 9  or time reversal (T) are valid eymetry 

operations. 63 

For the shortlived and lon4ived particles 9  respectively 9  we adopt2  

following Lee and Yang 9  the naMes 	and K°  Otherwise the notatien used is 

that of reference (3). 

First 9  we observe that 9  In rxiost 9  if not all 9  circumstances K decay 

predominates over absorption processes 9  so that it in a good approximation to set 

2 

- (Thin in precisely what makes the reene ration so small 2). With this approxi 

natiort the solutions for the amplitudes (e 4  (L) of K K°  in the absorber 

iplify considerably .  
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I initial conditions have been taken as a (a) = O e. (a) = I and - 

ha been neglected In ccparieon with 	If we now confine oureeIve to 

thickiiesee (14 large cortipared with the K0  decay ditartce we can drop the 

first term, and we have s  for the K Intensity emeraing from the abeorer,  

je(L)12 	J 	e  

This refere to the unscatterd regenerated 	The K intensity regenerated 

by scattering through an angle 4) at depth x, is in the same spirit (evaluated 

at 4) 

' 'dl 
dxd 	= 	I 	r 	dxd Po 	 (3) 

x / 16w N 

To evaluate the scattered K 1ntenity emerging from the absorber at 4) 
we must multiply Eq. (3) by the probability of escape of the regerteratàd K2 
without decay or further scattering, and must integrate with respect to x. The 

scattered K 	being incoherent with the incident beam. decays with essentially 

the exponent of the first term of Eq. (I) so that we have 

I I dP 4)0  dVf i 	C 	) e 	 dx 
dx 

The absorption terms combin4, and we have simply 

4 	
(!±!L 

k 	 2 e 	\ z 	/ frye or d P. (4) 

Putting 8Y 	 we 

. dP
4)0  ? 	 c 	2 	dfl 	(5) 

where M is the gass of the K 0 . In the same ters 0  th 	ttet'd rag  
in 	 ft? 	 + 

2 (+) LL!1J 2 •) 100 	0 
1+ 1 

• 	 \1/2r 



&ad the ratio of unscatter ed to ecattered K?,  intcnity, at,, t 	o ri 

momentum 	is  

k (II) 	( 	
1 

f.
( 6)  

S 	 ___ 

The factors depending on the croes oectione canceI and the reuli is eneith'e t 

the mase difference 0  The cancellation reflects the fact that the two groupe of 

prtic1es represent different aspects of the same phenomenon. However, in the 

uncttered group the regenerated wave is fed by the incident wave over a time  

and is sensitive to the difference In natural freqncy of the two wav 

whereas in the scattered group the regeneration takes place in a singie Ovent, '  
does not depend on the mass difference0 

The rather similar result obtained in an earlier communication was foi 

absorber thick esses small compared to the distance the particle travels in orv 	- 

of the mass difference ocll1ation and hence did not depend on the mas dill 
The terms neglected are of order 	throughoue therefore the 

fractional error in Eq0 (6) should be of the same order as the fraction of < 

regenerated (or reasonable guesses the latter is l or less) 	It would 5ee111, 

then that a measurement of je. /i behind a fairly thick absorber (several 

decay 1engthg) coupled with a knowledge of the momentum of each event s  cod 
be used to determine the maegs difference. 

Some qualifications need to be mada bowever for one thing 0  one should 
in principk use an absorber that is an isotopically pure element of spin zero 

(or possIbly 1/20 )3 In practice s  the scattering is probably well descrihod by th 
opticsl model 0  and If sc the nucleus is characterise& for our purposeir enir 
by its size. Thus any element would do 0  but compoundis would. utill he unatisf-
in gsneral, 

The derivation also aesumed good geometry 0  in that there was taken tt-

an unscaUe red K beam at X Z L which was the eource of all events 

dvi&tion from 'good geometry" in practicafl situations wculd have to he 
taken Into account, Finally, only elastic seatter4nga were convidereld. IneLzt: 
ones could probably be ruled out on the basis of angular distr uon. if not h'fr 

ober meana 
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As a numicaI example, Eç0 (6 ays that for lOOMev K 06  v in Pb with 
a 10 aagular reolutiot, and for rnams difference zeros one has 

- 40.  

The mass ..difference measurement here proposed differs from that pointed out by 

Trieman and Sachs, in that no parameters of the weak interactions other than 
the mass difference, are involved0 
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