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- "4, Introduction

. The study. of I hyperonic atoms ghould provide information on .
the ganucleon interactions and on the I hyperon itself. Since Z hype-
ron has spin 1/2, the energy levels of 3 hyperonic atoms should show
fine structure and thus allow the magnetic moment of the Z hyperon
to be measured. The fine structure splitting increases strongly with
- the atomic number, so the effect should be studied in the heaviest
"'-ghyperouic atoms. o '

In the. last two years some evidence for ¥ hyperonic atoms has

. ~-been obtained /1,2,3/ and the intensities of their X-ray lines have

i : been measured for some light elements /3/ . However, there is at pre-
sent .no indication of any X-ray line. from ¥ hyperonic atoms with
‘atomic number higher than 30 “7%. -

In this paper we have calculated the intensity of a "beam" of I
hyperons, stopping in a given target element, relative to the number



" of the K~ mesons interacting at’ rest with nuclei of this target. The
) calculations have been performed for several. elements with largely
'different atomic numbers, namely for C, Al, Fe, Ag, Au and U, in or—
dexr to obtain information about the 2 dependence of the probability
of’ the formation of Z‘hyperonic atoms. ‘

) Section 2 1is concerned with the production of E’hyperons within :
nuclei. We discuss their production ‘rates, the localization of the

| 'l production process and the Z7 hyperon energy spectra. In sections 3

and 4 we calculate the probability that a ¥~ hyperon produced in the
nuclear capture of a stopping K ‘meson will escape from-the parent
nucleus. The latter is taken to be like a semi-transparent medium with
an absorption coefficient connected with the. complex E hyperon nucleart
potential.

‘ ‘The tramsmission probability Ph’. 9»"': ) _of a ¥ hyperon pro-
U duced at a gilven dlstance r from the centre of the nucleus, moving in
"a given direction described by an angle & and- emerging ‘with a kine- -
.tic energy 13“,,15 calculated in the WEB approximation. Then we cal-
~culate an average value of P~y 91}') over. the angle &, ‘ :
the distance r and the energy‘T"“ o This procedure is repeated for

the ‘six discussed nuclei.

The results are compared with the frequency of emission of R
hgperons in nuclear emulsion/sl as well as with the ‘values. quoted
. by Backenstoss et al/3’6/ who have measured the. intenszties of the
atomic X-ray. lines in ‘several: targets.;In section 5 we correct the
emission'rates for the decay in flight and in section 6 we give the
probability. that a"Z‘hyperon emitted from a K meson nuclear capture
‘comes to rest to form a thyperonic atonm, Conclusions of.- this work
:.are presented in -section 7. ; ' )

2. Production of E'Hyperons Inside Nuclei

" The K~ meson- interactions w1th nuclei may be of a single nucleon

Af, or a multinucleon type. Below we discuss the production rates and A
“energy spectra of the ¥ hyperons produced in bBoth interaction.modes."'“

é;ﬁ‘Production Rate

. The ba51c interaction mode between a K meson and a nucleus is
that of a single-nucleon pionic type 3 ’

By



* the Y resonance has been examined by several authors

_ K'+N-)!+9T,
. where Y stands for a £ ora /\hUPeron.

On the assumption that the K-N interaction is charge indepen -
dent, the rates of the particular interaction channels. nay- be ex =
" pressed in terms of the following four parameters/7/s 1Tl (Tl g
‘A and Tial* where T 'and T, are the amplitudes for the E-%
pair production with total isospin O and 1, respectively; T, is
the amplitude for the A-IT pair production and A= wae(f."fo) . ’

R(K-p »gtr) ~%Iml ”G‘T"'”"‘» o (1e)
R(Kp »ETH ~§iml* gIml-a, )
R (kp eom) ~ % L (e
R (r} s A ~ % t_mli, : BERRETY
R ( \(.‘m, — To77) "'4L ITM.I", | - f,("\e)

R (K'm > 789 ~ LT, D
R(um-)I\“ﬂ')"'\TM‘ . 1 S (18)

In order to find the branching ratios for reactions (1&) throush o

(1g)y three. relations between these parameters are needed. The ampli--
tude T is strongly dependent on energy owing to the existence of the
I’ resonance, wheress the amplitudes T1 and T "vary with energy
only slowly. -

The kaon absorption process in nuclear surface and the role of
1819510/ par
deen, Torigoe/s/ and Bloom et 31/9/ have calculated the ratios 3

) 2ROK p—viﬂr)/R(Kp-’i 7*) o (2)
and i :
-[a(xp-,z*ar)+ R(Kp 27 17")]/“" n T JT") (3)
taking the values of the parameters: of the I! resonance obtained by-

Martin and Sakitt/11/ or Kim/12/ for the K meson—nucleon interaction."“
Wycech/1%/  has paid attention to the behaviour ofthe I" resonance
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A : dn a nuclear medium. The mthor has taken 1nto account the exclusion
».vprinciple effective in the intermediate. states of K-N. scattering,

J . and the action of the external field produced by the residual nucle\a. ‘

. He has calculated the width and position of the Yx resonance as a-

ifunction of the nuclear density at the point where the:resonance is ‘
- produced and found that ‘the width of the- resonance is enlarged and

the effective position is shifted to the higher values of: energy.

. Using the corrected values of the pa.rameters of the Y" resonance ’

. Wycech has’ calculated the ratios E,1 and E2 as functions of the nucleax ‘
- density, Taking the values of E,1 and E2 at the’ :point where the nu - . =~
T clear density [ is equal to 6%.of the central value (see subsection

L2 2), ‘'we obtain l'l:,l2 =48 |Tal? - . -and 2 = 1,08 /'.E/z.vWAe -also

consider the ratio” :

R IT4|’/ITMI" = (A-e/g, W
We assume that the nonresonant amplitudes T1 and TM do not change ‘
. for the K-N. interaction in a nucleus in comparison with the free ones. ‘
"'We have calculated the free ratio , ITi2/iTil* , from the K=p. -
scattering parameters of Martin ‘and Sakitt ‘and obtained h',l*/ ITalP20
(g 0033)0 . T .. : '
) In this case the. branching ratios for tne by hyperon production »
T per 1. pion:.c ‘K~ meson nuclear capture are. 3 . L
" R(k"p 2 Z=aY) = 0.193 (5)'_
.-""R(K‘n-,i ) = 0.0484 o
- .-and we:see that the maaority of the Z hyperons originate from K me-
. son interactions with’ protons._ ' : .

L Multinucleon non-pionic K" meson: nuclear interactions of. the
. vtype K- +§N + N2'Y + N also’ occur, The Z‘hyperons may be produced .
“in the following non-pionic K" meson capture reactions LI i

u',}m+_m > 5T m, S ‘ cée)

KTamokp T ETEp. o ew
’ The first of these reactions is rather infrequent/ 13,5/ whereas the .

'{rate of the second one 1s about 19% 13/ of all the non-pionic inter—

. .' actions. The results of .the analysis of the non-pionic capture pro -

cess were presented at the ‘International Conference on Hypernuclear

FPhysics. at Argonne for the K" meson interactions in helium, ‘neon and": '
heavy liquid ‘bubble chambers -as well as in nuclear emulsion/ 14/ . .vThe



probability of the multinucleon K meson capture from these data
.seems to be 1ndependentof the nuclear size and is approximately equal
to 20%. Taking the value of 20% for the multinucleon K meson capture
yield in all the target nuclei ‘discussed in our paper, we have ob -
tained the’ following ‘branching ratios for the &~ hyperon product:l.on
per one K~ meson captured at rest @

reaction ¢ ; " brenching ratio per 1 K7(%) 1 ‘

K'p = z-7* | | 1544 , (a)
Km > Eoqo s L
SR Pm_)z—P ". 3.8 . (c)

2.2 Iocalization of the Production Process

" We assume that the K- mesons are absorbed from the states of
maximum possible angular momentum for a g:l.ven principle quantum num-
ber. We take the probability of the f meson nuclear capture from
different states for each nucleus from the paper of Ericson and
Bcheck/ 15/ . For a state with a given principle quantum number, n ,
the distribution of the capture probability as a function of the dis-
tance from the centre of the nucleus is proportional to the overlsp
of the nuclear density, ¢ , and the radial kaonic wave function
squared : ‘ ’ : ‘
grldr ~ g(rr)R_::",M_4 ™ dr, (#)
For the nuclear matter distribution we take the formula of Saxon-
Woods. The values of the radius at half density, ¢ , and the skin
thickness, t , for different nuclei, except silver , have been taken
from ref. 16/, For.silver, in the absence of experimental values ,
we ‘have assumed ¢ = 1,1 V3 #p and t ='0.55 £m, i.e. the values
which apply well over the range of medium and heavy elements. The
distribution g/r/ calculated in such a way has a‘maximum beyond the
nuclesr surface. The average value of the density, ¢ , calculated
with the distribution g/r/ is about 6% of the density at the centre
of the nucleus. The correspond:l.ng distance from the centre of the
nucleus will be denoted ra N

2.3, Internal Energy Spectrum
_In order to calculate the energy distribution of the produced



}'_ hyperons we. adopt the Capps’ model/ 17/ Ve use ‘the impulse approxi-

mation and’ treat -the outgoing particles as classical particles moving

in potential wells, Also, we ‘assume for simplicity that the - capture
of the K~ ‘mesons.-is fully localized . at the average distance from the
centre of the nucleus, r (see subsection 2.2). The - ‘conservation of .
energy in the reaction (a) is then expressed by the reletion

M+, - (Eg+Eey) = (fmf_i-n,,. +Tx“+T;"+V£(¥w)+V,(Tav), (&)

- where My My s :mtand m, are the masses of a proton, 8 K meson, d ¥
“hyperon and a 97 meson, respectively; E Bt E = .20 MeV is the sum of
- the binding energy of the proton and the excitation energy of the
‘residual nucleus; T, “  and T,,. ' are the internal kinetic: energies of .
- the produced Zhyperon and pion and e (Yav) and Vg(rer) are the real )
parts of the nuclear potentials of the z hyperon and pion at the cap-’
ture point. For the i-th particle we use a potential proportional to .
" the nuclear density, Vi =-Vi °¢m/8(0) | We take Vi° = -35 MeV /10/‘ '
and Vﬂ = =50 MeV . ‘The analogous equation for the two—nucleon
‘reaction (c) is' : :

my+my+ zmn-'J.(EvE,,):nn;MﬁP+Tt“‘i-i}‘"+v:(r‘v) +VP(Tav), (9

where we take Vl’ = ~60 MeV /10/

Since the outgoing particles in reactions (a), (b) and (c) are
produced inside the nucleus, their measured external energies, T°%,
_differ from the internal kinetic -energies, ijl?,.by the depth of the
potential wells, For the i-th particle, ° 1e relation between the ex-
ternal and internal energies is s ' . S - ‘

".':gx - T":'M*_Vci‘(,rév) + Vv (’Tqv),b - o (10)

’where Vi 1s the Coulomd potential This equation, as well as ,
egs (a) and (9), 1s only approximate .>1nce we neglect the a.bsorption
of the final particles, '

. We f£irst calculate the internal kinetic energy spectra for the
Z particles, denoted as E(‘”’, originating from the single nucleon .
reactions. We assume that the £~ hyperons are emitted isotropically
in the K-N centre of the mass system. For a given .value of the total

e



nmomentum of the kaon and nucleon, PXN s the distribution of the in-
ternal kinetic energy of the: Z~ hyperons is constant between the mi-
‘nimum and maximum values of Ti ,- which correspond to the motion of =~
‘the &~ hyperon in directions parallel and antiparallel to. ?&u ‘ s -
respectively. The final internal kinetic energy distribution is ob-
tained by averaging over theinitial momentum, Pgx* An empirical form
of the momentum distribution has been used, viz.the Gaussian tunc-
tion ¢ : :

(14;

; “F(P"“)df'"‘ -‘ = fvn exr( P “1/P°1) d Pw

has been fitted to .the experimentai distribution of the momentum of
the I-fr pairs from reactions (1a) and (1b) observed in nuclear .
emulsion by Iovell and Schorochoff 1 . The values of po 130 MeV/c
and Py 150 MeV/c have been obtained tor the £-f pairs produced

in the light" ‘and heavy emulsion nuclei, respectively.

~_The corresponding internal energy distributions of the & hype-
rons are shown in Fig. 1a. These two distributions do not differ ‘
markedly, so we shall not make a serious error if we. put now po
130 MeV/c for the light nuclei C, Al and Fe and Po = 150 MeV/c for
'Ag, Au and U, We have also made a rough evaluation of the internal

kinetic energy distribution of the Z hyperons, denoted as. Z“"’,‘pro—il‘p

-duced in the non-pionic Teaction (c). We have assumed that. the mo- -
tion of the two nucleons is uncorrelated and that each of their mo-
menta is given by the distribution discussed above. The resulting
internal energy spectra for the &~ hyperons from reaction (c) are
shown in Fig. 1b.

“3. Absorption of 5" Hyperons within the Ps Parent Nuclei

The fact that some of the created i'particles do not escape
from the parent nuclei is conmnected with the inelastic interactions
with the nucleons inside the nucleus and with the capture of a part
of the £~ hyperons by the potential well. We evaluate the transmissi-
. on coefficient of the £~ hyperons through a nucleus in the WKB-

g approximation. For a b particle created “at a distance T, a direction
;6' and emerging from the nucleus W1th a kinetic energy Tz ’ the
transmission coefficient is given by 3

9



',, P(m ,Tz“,’ ?*r['”"JV%ﬁ;"-V:fd*‘é‘f‘f#’]- G

A In this formula, V, is the Coulomb potential, US-V;_MWi 'is the
R4 nyperon nuclear optical potential, the parameter x-'1s the dis- - -
tance passed by a T hyperon and 4 -\/:{1+x"+27xm9' (see the figure '
below). ‘

The Nuclear potential for the - hyperon has been obtained by

Wyoeoh/lo/ using the data on ‘the §~N interactions presented by Ale-

* xander at the International Conference on Hypernuclear Phssics at

. Argonne‘/"g‘/. The real part of the potential was introduced in sec~
.tion 2.3% the imaginary part is 3

k Wr. +Wgn =

{7o(§,/g(a)[4 oe(g,/yd] -12Qu/p)[i- °3(9'/9"‘°))3M"" (13)

We use this form of the potential assuming that g,,. gp » Also, we
allow for the space correlations between the nucleons in a nucleus
by multiplying the’ short-range nuclear potential by the two—nucleon
correlation function, c2. The following form of the function c2 has
- been used 3

"(x,d) {4 wP(-x/o.))[4 D(x,d)cr“. J“.] ” '.(14)

‘The first factor corresponds to the hard core_ nucleon—nucleon repul-
. siong the parameter ¢l is taken to be equal to 1.1 . fm. The second "
factor is related to the Pauli principle which means in this case
that the distance between two protons. (or neutrons) in the same spin
state cannot be arbitrarily ‘small. The statistical correlation -
function has been calculated by Brueckner/ 0/ for the case of non-
interacting nucleons : : :

. " aim (keXn) N - '

D=, 3 [ - Cm(eru)] y - (15).

. (kFxn)z kF X"_ B ) . .

where X420 _is the distance between two nucleons and hkF is the Fer—
ni momentum of nucleons, related to the nuclear density by : .

10



" We have approximated the tormula -of Brueckner by the simple expression.
2 : -
. for DT 3 :

,D1=°*f['x/x°°’_”]\ | -

where xcorr = 0.85 (gb)’s’)'v3 fm. In eq. (14) ‘the indexes 6,7 and
».C' indicate the spin and isospin of the two nucleons. Let us
_assume that the kaon has been captured on the tirst nucleon and the
second 1is its neighbour. Then, after averaging over spins and the
‘ isospin ¢! , the imaginary part of the nuclear potential, W ", 1s re-
placed by the following effective forms for the I-hyperons origina -

_ting from protons ( T = 1) and neutrons (T = -1), respectively &
T wi ‘_’ [w:‘n "’wr.p “"1' b’)][“',""’f ¢ x/o.)], '

T Wy — [N;P + w‘,““ -4 01)] [4 - exp (-k/a)] : (18)

The corresponding transmission probability for a 2  hyperon emerging
with a kinetic energy Tex is 3

R e L

The transmission probabilities of &7 hyperons originating from
protons and neutrons as functions of energy for the six discussed nu- .
clei are shown in Fig. 2. For comparison, the curves obtained without
" puclear correlations are drawn. We see that for the X~ hyperons emit-

ted with an energy of T% = 20 MeV, the values of the transmission
coefficient obtained when the nucleon correlations are taken into
account decrease from about 60% for the light nuclei to about 40% for’
uranium, Also, we see that the local "dilution™ of the nuclear matter :
around the € hyperon production point increases the ¥~ transmission co= . -
efticient by about 20%. - k

Finally we have averaged the transmission coefficient over energye.
Having in mind the internal kinetic energy spectra of the £~ hyperon
and eq, (10) which relates the “internal, and external kinetic energies, :
we see that many of the Z hyperons: have an energy insufficient to
leave the nucleus.('rhe corresponding T’x turns out to be. negative).
The rate of such hyperons increases with increasing atomic number

1



since the Coulomb‘potential,in/heavy.nuclei isfhigher. The value of,fb
Vt (%) +‘V (#av ) for the heaviest of the discussed nuclei, ura- .
nium, is - 27 MeV, Hence, more than 70% of the E'hyperons produced
in the interactions of K~ mesons with single nucleons in uranium is
" captured in the potential well. .The obtained probability that a
Z” hyperon will escape the parent nucleus is shown in Table I for the_'
S(‘"’ and. i‘mhyperons ‘separately. : :

T able I .

| nucleus |  Transm. coeff.: of Z‘ i Transm. coef?"of £~

per 1 K - , L _per 1 K , -
c 0,50 - . 10,71 |
A1 "~ 0,50 | 0.71
Fe T 0.49 : 0.66
Ag . 0.32 , 0.61
Au 0.21 B 0.52
U - 0.10 © 0.45

These numbers nay be compared with the experimental ‘ones of Koch
et al. 13/ and the European K~ Collaboration /5/ who have evaluated
the absorption of the 3-hyperons in the parent nuclel for nuclear
emulsion. The result obtained by Koch et al-is'0.49 + 0.14, The va-
~lues obtained by the European X~ Collaboration for all the charge
-. states of the £ hyperon are between 0.55 and 0.45, but the authors
"say that the value 0.45 is preferable for the £° hyperons, as it
makes ‘some - allowance for the trapping of the - hyperons by the Cou-
lomb field. Treating our results for carbua and silver as representa-—
~tive of +the light and heavy nuclei of the nuclear emulsion, respec~
tively, and' combining them with the weights 0.37 and 0.63 (the . K
‘meson absorption probabilities on the light and heavy nuclei in
nuclear emulsion 21/ ) we have found that the transmission probabili-
ty of the $ hyperon through the nuclei of ‘the nuclear emulsion is
0.39. This result is in agreement with both discussed: experimental
values, . = - = I . o : -

'4. External Energv Spectra -and the. Total Number of -the. Emitted

.. . ‘ 'y Hzperons =

The external kinetic energy spectra of ‘the I~ hyperons have been
-obtained by shlxting the corresponding internal kinetic*energy

12
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.gpectra (see subsection’2.3) to the lower energles according to
eq; (10) and multipl¥ing the result by the transmission probability
(Tex )x). In Figs 3a and 3b the calculated external energy
spectra of the Z"hyperons resulting from reaction (a) in carbon and
silver, respectively, are compared with the experimental energy dis-
-~ tributions of re:t’:/18 ; The agreement between the experimental dis-
tributions and our calculation is satisfactory since there is a‘bias .
in the low energy region caused by the fact that the short range
£ hyperons cannot be distinguished from the non-pionic decays of
hyperfragments.

In order to find the total rate of the:’hyperons enitted per

one stopping g meson,we'have multipliea the transmission coefficient .

of the I~ hyperons originating trom the single nucleon and multinuc-

leon reactions by ‘the" corresponding production rates. The emission
probabilities for different nuclei are shown in Fig. Sa. Combining,

as before, the results for carbon and silver with the weights 0.37

"‘and 0.63, we have found that the emission probability of the Z'hype-
ron in nuclear emulsion per one stopping K~ meson is 9.7%. This re n.'
sult may be’ compared with the corresponding experimental value ‘
(8 1+ 1. 3)% obtained by the European ' Collaboration

Backenstoss et al./3’6/ have measured the rel@tive intensities
of the X-ray lines of the S, Cl and Zn I hyperonic and kaonic etoms;

" The authors have presented /6 the values corrected for different
population of. the upper level of the lines being compared for the -
nuclear ‘absorption of the Z'hyperons from the- upper level and for -
the decay in flight. They have obtalned the tollowing results :

(9.3 + 1.7)% for the 1line 6+ 5 in sulphur, (9.3 + 2.4)% and
(13.3 '+ 2.5)%, respectively, for the lines 7-* 6 and 6-% Sin chlorine‘~
(7.3 + 1.8)% and. (5.6 + 1.4)%, respectively, for the lines 9-»8 and

" 8- 7 in zinec, These‘results may be compared with our- b3S emission

'probability for aluminium (Z = 13) and iron (Z = 26), which are -
vequal to 12.1% and 11. 8% respectively.

We see that our results are oons1stent w1th the experimental
ones. A small difference may be caused. by the fact that, owing to the
- Fermi motion, the "hole" connected with nucleon correlations would.

x)’.l‘he transmission probability for t'»= +1 has been used because the
maaority of ‘the Z hyperons originates from protons.

13



be partially "filled up" during the passage of the I"hyperon

through the nucleus. Consequently, the correct values of the trans-.
mission probability should be somewhere between ‘the full and dotted-
dashed lines in Fig. 2. Tne other doubtful poinv in our calculations
~is the assumption that K~ mesons are captured from the states of
‘maximum angular momentun ' (circular orbits). The transmission coeffi-

. clent is strongly. dependent. on the localization of the production
. process, Therefore, the capture from other states (elliptical orbits)
which takes place in the more dense parts of the nucleus, would re =
duce the transmission coefficients considerably.

5. Decay in Fligg ‘ v . .
A I"hyperon ‘emitted from a nucleus passes through the target o

losing its energy by collisions with atoms until it slows down

‘sufficiently to be captured by the Coulomb field of a nucleus.

Since the time necessary to stop af” hyperon (the moderation
time) is of the same order as its lifetime, T g 2 2 significant part
of the £~ hyperons may decay in flight. We have calculated the mode-
ration time, t 4, 28 a. function of the primary ‘energy of the £~ hype-
‘ron for the discussed targets. :

‘ The moderation time of a particle which range in material 1is R
is given by @ :

R o :
t= jf" ',[ -f‘-————-"::m‘ a, ' (20)
°. pey) : ‘

where v(1) and p(l) are the velocity and the momentum of the par—
ticle at a distance 1 from the point of production, respectively.
The momentum p(l) 1is simply related to the distance 1 3

We have found the parameters a and b using the tabulated 722/
range-energy functions for protons ‘and the fact that for a given ve-
locity the range of a particle is proportionaI to its nass,

Rg

Re

In the nonrelativistic approximation the moderation time of eq. (20)

:Ezl . | C(22)

14



‘for a 2° particle emitted with momentum p is o o
- Mo —4 23y
! “_b)p 4 (23)
* The probabilities of survival, exp(-t/1;.) in the di_fferent tar~- ¢
gets are drawn as a function of external kinetic..énergy, ix’ in

’Fig. 4,

 We have also tried to:evaluate the rate of the 2 hyperon inelas-
tic interactions in flight with target nuclei. For the ‘particles of
the range R'this rate is equal to exp(~vR) where ¢ is the 3™ hyperon-
nucleus inelastic cposs—section and R is the nu.mber of nucleien =
closed in a volume element of dimensions 1 cm°x R. -

The cross-section for the absorption of the Z'h;y'peron in the nu~-

" ..cleus is approximately equal to the geometric cross—section and for

different target nuclei it varies within the range 0. 16 = ‘I 5 b. In
the interesting energy region (0= 180 MeV), the numbers. R are en-
. closed in’ the range from 1022 for the heav:y target nuclei to 10 23 for
the light ones. The product ‘&R is then at most of the order of 10~ -2
so_the interact:l.ons of the Z'hyperons in flight with target nuclei
may be neglected.

IG' Probabilitv of Z‘Hyperons Stopping in the Tarf'et

- In order to obtain the rate of $ hyperons stopping in the tar-
gets considered in this work, we have multiplied the external energy.
spectra by the correspondins functions exp[-t(Tex)/g] and summed
over energy. :

~ The results are shown in Table II. The rates of the‘ 3" hyperons
‘stopping in the targets normalized to that in carbon are also shown.

Table . II

nucleus - ) R( £ stop) R( b stop)
R EE (%) ' RC £_stop In carbon)
c - | " 7e o 1.0
Al [ R 1O R 1.0 -
O | 10.1 1 a3
CAg 7.0 ‘ 0.9
“a ] 5.1 1. 0.65.
U ' 2.9 , © 0437

We see that the rate of the stopp:.ng £ hyperons per one stoppeci
K~ meson tends to decrease ‘with increas:.ng atomic number, but it can’

15



also change significantly ‘from element o element. The important .
factor in this rate is the probability that the £~ hyperon does not
“decay in flight which, in: turn, depends on the density of the medi-
. ume. For targets which density is large (e.g. iron : 7.96.8 /cm3 com-
_ pared with aluminium 2 2.7 g/cm ) the moderation time is small and
8o is the probability of the 2~ hyperon decay in flight. Therefore,
we do not generalize our results for other elements, The rates of
the & hyperons stopping in the same targets are also shown in Fig.
Sb separately for the ™) ang 2(1") hyperons and also for the sum .

gy gy,

' 7. Conclusions

The probability of S hyperon emission ‘from nuclei decreases
approximately monotonically with atomic number. This is on account
both of a decrease in the transmission coefficient of the £~ hyperon
through the larger nuclei, and of the greater probability of trap—
ping the &~ hyperon in ‘their Coulomb field. On the other hand, _the i
.'atomic capture of the T° hyperon is. more probable in heavy elements

becausé of their larger stopping power. Therefore, the 3 hyperonic
_atoms are expected to .be produced in heavy elements. The probability
" of formation of heavy £ hyperonic atoms should mot be much smaller
then that for light &£ atoms, the corresponding ratio being about
50%. ‘ '
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