


Negative K-meson Production Thereshold

Gell=Mann and Paisl/’were the first to consider the peculiar o
'behaviour of @amesonso From the point of view of the associated
'~production of Kémesons and hyperons (Well verified by experiments) /
ljthe small probability of two hyperon production in a;nucleo\-fwE WWWWW

' lisions{'suggests that the isotopic spin of Kémesons equals 1/2°
‘cThis is. in agreement with the Gell=Mann4/ classification° under
A*'charge conjugation the 59 particle does not go over into itself
v»:'i €. Go ‘and 9 aparticle are not identicalov However if the weak:
r-interaction, responsible for the decay of the,(9o—particle, is
" taken into account the transitions 69-<~—59 become possible.
This circumstance led Gell~Mann and Pais to conclude that the

0 0"
S -=-particle is a mixture of two particles 81 and @ -’possesu

- sing different charge parities and different decay schemeso Pais

. and PiccioniﬁzAas well as Booth et a16/ proposed concrete variants
7‘of an experiment designed to verify the i1dea that tS ~particles

are a two Particle mixtureo . .
| In the present note some‘remarks are made concerning the
properties of charged Kvmesons° These remarks follow directly
from the considerations of Pais and Pilccioni. To our knowled-
ge they were not yet published explicitly in the literature.

Considering them we propose a variant of the Pais - Piccioni

experiment which might be simpler than other variants already'
discuss ed 5/ 6/ 7/



let us consider%the'production ofznegative}Kémesonse-Accord=i
ing to Gell=Mann4/ the threshold for production of these particles
n(or 'éylparticles) in collisions of 1 ~mesons with nucleons or nuc~;
| leons with nucleons exceeds considerablz’the threshold for the pro=7
"cuction of K =mesons (or @ =mesons) This is due to the rule of
"conservation of "strangenesses", according to which a K (or 6? )
"can, while a K (or'é§o) cannot be produced together with a hya>"‘
”7perono Therefore, the K -meson can be produced directly only to== ~i
“gether with an sther K =meson of'opposite "strangeness" The : -'.
"threshold for the production ofl{ (or 69 ) mesons, for instance,j,ij,
in nucleonwnucleon collisions, is about 1580 MeV while the thre;.u(
shold for the production of K -meson - 2500 MGVo However taking
~into account the Gell=Mann - Pais —Piccioni effect we can see

easily that I<<~mesons may be obtained with the help of nucleon ‘
(or ‘H =-meson) beams with energies lower than the threshold for the
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‘“K'=particle pair productiono This results from the possibility
of the creation of }<=mesons at energies 1ower than the threshcld A
for K=meson pair production, according to transitions of the fola

_lowing type,
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Gell-Mann—Pais o Charge exchange

| \; effect Y nuclear scattering |
The threshold for the indirect production of rlﬁ-=mesons-inA!
"thick voluminous" tamgets is thus lower than the threshold for

.....



'their direct productiono__ o ,
' _ It is charaoteristic of the proposedfexperiment%variant
that the very observation of /\ wmeeons below thezthreshold for

- =meson pair produotion indicates»the&correctness of the idea,
of two particle mixture. . _

Experimental arrangements5/ 6/ 7/ designed to: investigate

time changes of the 90=meson beam properties by observing de—
cays of shortwliving @ or /X =particles require cloud or bub-—=
ble ohambereo,As the ;g'wmesons possesselongerflifeétime, their
obServation, corresponding.to'the roposed exberiment variant,
- is possible at large distances from a . speciallygconstructed pro-
tonmsynohrotron tergeto From the technica1~point of view the me—

thod is quite usual (magnetic deviationgnfocusing)aand was al-

d'ready often used for example9 in experiments on nuclear interac—

tions of N —mesons at resta )

In one of the possible experimental arranéemonts we~can meae
sure‘the ratic A, h(or the ratioﬂlﬁ \N ) of +the number of creat-
ed K and H mesons as a function of the. target size. One may use
for example oylinders with diameters equal .tortheir heightso It
is clear, that the ratio f_b/H}i, obtained for a given energy of
the primary proton beam (lower than the threshold for thefﬂirect
'fproduction of =~ ==mesons) ought to increase with increasing target
751ze° Apart from 1nformations about .some - charaoteristics of the

decay of @4 and 63 mesons, on mayQ in prin01ple,‘obtain from the

experiment also some information about:the charge exchange processo
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One can expeot that the upper limit of the ratio h K
for energies lower than the threshold for the production of

K'w meson pairs equalsq o |

(H/K 4(@/*<+)"‘ 1/“" opt//(evx |
whereé9/% is the ratlo of the number of neutral tc the number ‘
of positive <§ =mesons directly produced 7/@ is the maximum
"number" cf @ =-particles, which may appear as a result of the
'Gell=Mann~Pais=Piccioni effect from one 69 =particle' ébp{
| is the target thiokness* in g/cm ,/xgi,‘< is the mean free path
Vfcr the charge exchange processo The order of magnitude of the
ration K kTa ppears to be about eocls '

" VWhen bombarding a "thick voluminous" target with protons
of'energy higher than the threshold for the production of K =
meson pairs, the Gell-Mananais-Piccioni effect can increase
considerably the ” H -meson flux° As noticed by Mo PodgoretzRy
‘this may be of practical interest in experiments requlring high
value for the {/U/ ratioo

o One may notice also the relatively great probability of a
“"ohange of sign" of I< ===mesons, by successive nuclear 1nteracgions
K—~v-@~.r-5~wv-ﬁ 0 When bombarding a "thick, voluminous" target
with a beam of K wmesons, the ration of the number of charged
»mesons, soattered with change of sign, to the number of oharged
mesons scattered without "change of sign" will be, as in the pre-.'

vious-case, of the order of magnitude of 0.01.

abe.

#* It is clear, that the target thicknessékpushould be less

]

3 [ -, than the aborption path‘ﬂk'of the produced K -mésons.
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