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RESUMEN

St" r~o;amina la distinción absoluta ~lltr~ partículas y autiparticulas usan.

do la intt"r/t"rt"ncía t"n/rt" K~ y K~ a través dt" dos pi07It"S. "'''lost" supont" qu~ t"1

t"xpt"ríwt"nto comit"nza con KO o iZo, sino qUt" st" dt"/int" a la ma/("ria y a la antima-

tt"ria opt"racionalmt"nt~. Esto pt'rmi/t" la comparación dt"1 t"xpt"rimt"nto d(" int("r/("o

r~ncia r~alizado ~n la Tit"rra y ~n algún mundo distant~. S~ pu~dt"n t"ncontrar, ~n-

tr»JCt"s, di/ut"ncias t"n t"1comportami~nto dt"1 término dt" in/t"r/t"rt"ncia ~n tm mundo

compu~sto d, matnia y o/ro d~ antímat~ria,

ABSTRAer

Th, absolutt" distínction bdU't"t"n particlt"s and aTltiparticlt"s bv tht" intt"r-
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l~r~,IC~ 01 K; and KZ hao /wo pions is r~.~xamin~d. w~ do no/ assum~ /b~ ~x.

~rim~n/ b~gins wi/h KO or KO. Ins/~ad U!~ d~/in~ ma//~r and an/i.ma//~r o~r.

a/iona/ly. 'Ibis p~rmi/s a comparison 01 /h~ in/nl~r~nc~ ~xp~rim~n/ ~r/orm~d

/~rr~s/ria/ly and 011 som~ dis/an/ world. A. dis/inc/ion can nOlVb~ mad~ from /b~

b~haviour 01 /h~ in/~r/(#r~na /~rm bdwnn a world compos~d 01 mal/~r and on~ 01

an/i.ma//~r.

I. INTRODUCTION

It has been observed that the interference experiments of K; and Kf into

71+71- 1-5 permit an absolute distinction between particles and antí.porticles. 6

The pubJished argument follows. Define K~ and K~ as symmetric and anti-sym-

metric combinotions of Ka ond Ka:

KO
KO+j¿O

S 12
and

o Ka _ Ka
KL = (1)

12

The I Ka (7) > stote os a function of time is:

The amplitude for the Ka --t 71+71- decay is given by,

with
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Tl+_ =

ond the 11+11- intensity is given from Eq. (3) by

{
-1' T 2 -1' T

1 (7) = lo ' S + 17J.J ' L +

(4)

The intens ity far

interference term

-oK -o 11+11- is simply obtoined

in equotion (4). Note thot, if

by revers ing the si gn of the

and

then

(5)

(7T.7T-IKr>
(7T+7T-1 K~'>

ond the some signs ore obtoined os previously. Therefore on obsolute distinction

between 1\0 ond KO is possible from the sign of the interference term.

We ogree with this conclusion. We disogree with the orgument. The obove

description of the interference experiment ossumes thot we con olwoys specify,

before the experiment is performed, which particles or ~ K
O
ond which ore iZo.
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However, this is precisely the infO"mation we wish to learn by performing the ex-

periment.

For en ebsolute distinction between porticles and anti-porticles o com-

porison between the interference experiment performed terrestrially (defined os

composed of matter) and on some distant wO"ld must be made. From the sign of

the interference term it is possible to decide whether this dístant wO"ld is com-

posed of motter or anti-matter.

lo avoid arbitrariness in the definitíon of the symmetric ond anti-sym-

metric combinetions of neutral kaons, we toke os the first component of b •.•th

combinations that neutral kaon produced by associated production of pions on

local matter. On e world composed af matter (anti-matter) this gives the combi-

nation. al equotian. (l) and (5).

The 77"'77- intensity is given from Eq. (5) for KO decay on an onti-world

(o world composed af enti-matter) by:

{
-I', 2-1',

"(T) = lo ~ S +17):_1 ~ L +

(6)

Note that it has the identicol form os (4) for K
O decay on o world. However, the

obsalute distinctian between porticles end anti-p:nticles results fram observing

that, o Ithaugh

the phose

cP~ _ = cP+ _ :t 77 •

Then, ¡f the phose ot T = O of the interference term fa the experiment performed

on a distont world matches the phose fa the experiment perfamed terrestrio lIy,
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then this distant world is composed of matter. lf it is 17 out of phase, then this

distant world is composed of anti.matter.

An a Iterna te method for observing 71+71- interference is by the use of a

regenerator. Th is has the ex perimenta I advantage that the interference term can

be adjusted to match the background term, whereas in equations (4) or (6) the

interlerence term is much smeller then the backgreund (17)+_1 = 1.992 x 10.').5

As performed on a distant world the K~ beam after possing through a regenerator

(composed of matter) is:

(7)

The 71+71- intensity is given by:

(8)

w ith 10 = erg [i [/ (Ko n) - / (ii. ° n) ]] • where / (Ko n) is the lerwerd scettering
p

amplitude of KO on the nucleons of the regenerator. The regenerctor is assumed

thin for simplicity. As performed on Cn anti"'World with a regenerator composed

ofanti.matter the 17+71- intensity is:

(9)
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with

<p' = arg [i [/(Kon) - /(KOn)]].p

REV. MEX. FIS.

From charge conjugation invarionce of the strong interoctions 4< = r:/J. Thep p
obsolute distinction between particles and onti~particles, as in the previous case,

is then dependent on the phose eP+_ or eP:_ .
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