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OBSERVATION OF A DOUBLE HYPERFRAGMENT
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During a systematic scan for interactions of
1.3- and 1.5-GeV jc E mesons' in emulsions
irradiated in the separated K meson beam at
CERN, 2 an event has been found which is inter-
preted as the production and subsequent mesonic
cascade decay of a double hyperfragment. A
photomicrograph and explanatory schematic draw-
ing of the event are given in Fig. 1. A:- hyper-
on (track 1) emitted from the interaction of a
E meson of momentum 1.5 GeV/c (star A) comes
to rest and is absorbed at B. A double hyper-
fragment (track 8) and another charged particle
(track 5) are observed to come from star B. The
double hyperfragment decays at C into a ~ meson
(track 7), a singly charged particle (track 8),
and an ordinary hyperfragment (track 9). This
hyperfragment decays at D into a ~ meson
(track 10) and three other charged particles
(tracks 11, 12, and 13). The results of the meas-
urements of the angles of emission and ranges

of all the charged particles involved in these
processes are summarized in Table I. All rea-
sonable interpretations of this event, other than
that of a = hyperon capture at B leading to the
emission of a double hyperfragment, have been
considered and discarded. ~

The ordinary hyperfragment was ana1.yzed using
only the kinematics of its decay, whereas the
possible identities and decay schemes of the dou-
ble hyperfragment were assigned from a study
of both the production and decay processes. In
particular, the Coulomb barrier argument was
used to establish the fact that the = hyperon
capture occurred on a light nucleus (C, N, O) of
the emulsion. The final results of this analysis
are summarized in Table II.

From a comparison of the binding energy B~A
of the two A hyperons in double hyperfragments
with BA for ordinary hyperfragments, one can
expect to obtain information not only on the
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FIG. 1. A photomicro-
graph and a schematic
drawing of the production
of a " hyperon in a 1.5-
GeV/c K -meson interac-
tion at A followed by cap-
ture at rest of the " hy-
peron at B with the emis-
sion of a double hyperfrag-
ment decaying in cascade
at C and D.

Table I. Results of the measurements. a

Track No. Presumed identity
Range

|',v)

Dip angle
(degrees)

Azimuth angle
(degrees)

Primary
1
2
3

K

recoiling nucleus
H

H

Star A
0 ~ ~

357
3.7

769
4616

0
— 3
-27

5
26. 7

0
150.2
179
200. 8
332.7

7d

8
gc

10d
11
12
13

H
Beio i i or Lie 8 10

AA AA

7r

H
Se'~" or Li"

A A

Hor He
H

He

Star B
114 + 2

3.0+ 1.0
Star C

6854 ~ 210
318 + 8

2.5+ 1.0
Star D

13 250 + 412
4. 7 ~ 0.5

14.9 + 0.4
3.3+ 0.5

-28. 7+ 3.5
41 +15

5.3~ 1.0
27. 5 + 2. 5

-40 + 20

63.5 + 2.5
-23 + 9
-20 + 6
-23 ~ 12

0 + 0 8
107.5 + 1.5
227 + 14

0 + 1 0
42 +7

175 + 5
226 + 10

The errors given for the angles include those resulting from measurements. The errors in ranges take into
account, apart from measurement errors, also those resulting from straggling.

The interpretation in terms of a AALi » hyperfragment requires the emission of an additional charged par-
ticle from star 8 which does not give rise to an observable track.

Large errors in the determination of the range and direction of this track results from the observational dif-
ficulties and are to be treated as maximum errors.

A capture star is observed at the end of this track.
30



Vor.UMz 11,NUMszR 1 PHYSI CAL REVIEW LETTERS

I

II

I

gq
+

Q

~A

e 0
CD + CD CD

+I +I +I +I
LQ

0
CD CO tA

I

V

CO
0

CD

+I -H -H

LQ

I CO Cb CO

V

CD

+I

0

+I

4

CO

CD

+I

CD
I

V

CD

V

R
Cd

e
C Q
Q
Q + Cd
CG0 ~ Q

Cd
pq

g
d Q 0

CG +Q Q
Co

g e4 o
Q

Q o w c
0-.-~ ~

ID ID g
Q

bD g
Qe

bI}

~P«l
~w Cd

C4 ~
Cd Q

bI}
cd 5

C4

g 8
Q
QC

Q
Q 0
0 M

0
0

Cd

Q IDo

Q FS

cd

0

I

4 g
Cd 0

Q ~

0 ~c4c o
Co~ Q

~M
Q

e
Q CG

cd

Q

o ~ P

Q 4«

cd

rn e
~Pe ~ Q

CQ

Cd

(6

Cd

Q
Q ba

c& ~
Q @+I

0 S
b0 A

P
0

«P~4

M
0

Q

cd

cd

40
bG

~A

R
Q

I

+

t

I

+
44

Cg

t
Q Q

PR

I I

+ +

+ +

+ +
Q Q

f t

CO CO CO

CD CD CD CD

+I +I + +I
aA

0 0
CO lQ

CO

CD

0
lQ

I

+

+

+
e

t

I

«0 K
~ r4

Q eI

bg
b6

~ g

«M
g0 0

~ Cd «

~ p

~ Q
Q g

WM0

cd

E SC

I
Ca

I
0

& I 9
Cd S

0 bI} m4
Ca e
bg g

~ @ M
o

~I ~~K

Q CO

g ~
m Q
cd 4 «
g Q cd

0
aU e

~@Q
g 0

~m Q

Q
Q

~P«l

4
Q

M

80
cd

~W

00

Q
6, ~

C«Q
N

CO

~M
cd

s
Q e

0
M Ne

IXI

m
cd

S

I

Q

~~

Q

Q
CG

IH g

CG

Q

g
el

QQ
v C50 ae +

M

gpss4 8e e
C4e ~~~

o
~w

a Cd ~~

0

6

4
CD

LQ

V

I

+

+ +

+ +
Q Q

t

Q Q

I

I

+
+

+Q

t

I

+
I

+

+
~Cl

t

Z1 Z1

0 0 0
CD CD CD CD CD

+I +I
CO W C}0 Cb

4 0 0

'H
V

I

cdo e cd

~~

e Q

e CD
-H

g) CDU

Q

at c"
J~t. 0

a E

0
0
cd

CdQ

el M

cd

&M'™
Q

M
0

Q

0 4
Q

t«««}

0
M

i0
0

M
PI««I

0
~ e-l Q

M g
CdMM5

4
I cdS

cM
WC0 bt} -~
4 geg o

CO

Q

N S
Q ~

W~@
Cd

cd 4
83m

o
«pl

4
Q

M

0
~A
Cd

6

Q'
~A
~IP~I

~ A

t

C4

. 6
CO
Cb

Cd

Q

H
LQ

M
«

cd
LD



VoLUME 11,NUMBER 1 PHYSI C A I. R K V I K W I.E T T K R S 1 JUl.v 1963

strength of the A-A interaction4 but also on the
spin-dependent part of the binding energy in or-
dinary hyperfragments. 5 The value of ABAA
= BA(AAZ+) —BA(AZ+ ) presented in Table II,
column 7. is the net contribution of the A-A in-
teraction and the reduction due to the spin-de-
pendent part of the A-core interaction, provided
that core distortion effects may be neglected.
When the spin of the core is zero (e.g. , inAABe' ),
ABAA gives the contribution of the A-A interac-
tion only.

Argumentss based on consideration of the pro-
duction and decay of the double hyper fragment
(Table II) suggest that the most likely explanation
of the whole sequence of events is the production
of a AABe

~ by a " hyperon capture on carbon
followed by the decay sequences

Be — Beo+H +v,

B —2He~+ H'+ TI

A

AB =+4. 5+0.4 MeV,

Be"- Be"+H'+ n,

Be"—2He'+ H'+ m
A

b,B =+3.2 + 0. 6 MeV.

For both of these processes the value of ~BAA
is well determined and gives the same sign and
approxirna, tely the same quantitative estimate of
the strength of the A-A interaction, provided
that the spin-dependent part of the A-core in-

teraction in AABe~~ is taken into account. 7
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The production of the isospin-l, mass 1385-
MeV, hyperon-pion resonance Y,* (and its anti-
particle Y,~) has been observed in p-p collisions
leading to the reaction

P+P A +A +z +p

At least half of the Reactions (I) involve Y,* (or

Y,*) production. In contrast to the production of
nucleon-pion isobars in P-p collisions, ' the 7,*
production does not appear to proceed through a
single-particle exchange mechanism. This result
is indicated most strongly by the predominance
of Y~* (and Y~*+) which cannot occur via the ex-
change of any single known particle or resonance.




