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SUMMARY

It is reported a first experimental cvidence 1in
favour of the existence of the photoproduction process
v+ p—r(mend/or &) + p
with the produb@d'partiole decaying into a radiative mo

de ( y+y or Y ).
The cross section observed for this process is
of the order of 3-5 x 10732 cm?/ster.

1, — INTRODUCTION

The experimental results we are reporting here
are the first part of a program we heve undertaken at
Pragcati with the 1100 MeV electronsynchrotron in order

to observe the possible radiative decay modes of some

of the new "particles" (%, T,

the following the collective R) which have been recen-

(1-3),

etc,: we will use 1in

tly observed

(1)

_ g
R—> T +Y

R—>y+y
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These resonances R have been studied by us in the

photonuclear reaction
(2) YH+p o K+ p
with particular regard to the mass values in the interval

(3) 500 £ M, £ 580 MeV

As we shall see in the following, we have observed
a radiative decay of type (1) for a value of MR close to
550. Considering that such radiative modes, so often pro-

(4)

posed were never observed before; and that their exi-
stence may allow a first conclusion on the relative posi-
tion of the ?‘and 2; resonances, we consider convenient

to report here our results.

2. — EXPERIMENTAT, DISPOSITION

Our results come until now mainly from the experi
mental disposition reported in fig. 1. Protons of a given
energy (Range between R and R + /N R) are detected by the
proton telescope, which separates the protons from the
pions through Cerenkov threshold in Cpl and measurements
of ionization losses.in counter 3,4. We count the coinci-

dences
(4) | P + (C

between the proton and a *Y—Tay entering the integral
(lead glass) Cerenkov Counter 02. The size of the pulse
inC2 is registered on a multichannel analyzer, using a
technique similar to that used by Gomez and coll.(S).
Once the momentum (range and direction) of the pro
ton has been fixed, the energy of the initial photon as
well as the line of flight MN (see fig. 1) and the energy

of R are a function only of MR’ It follows that, for a
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given value of M_, thc single }/—ray emitted in the decay

g
of @ R partiolz in the mode ?ﬂ+y~ (or ?T%—Y ) has an
energy which depends only on its angle of emission.

Thus the presence of a radiative decay of a single
mass MR shall appear in the pulse height distfibution in
02 as a peak, whose width will depend on the spatial and
energy resolution of the experimental disposition. In our
case the experimental width is due almost completely to
the energy resolution of the Cerenkov 02, The energy of
the peak is of course connected with the mass MR'

The disposibtion was prepared and calculated for an
interval of masses as given in (3), without any apriori se
lection in favour of the existing particles. |

If a "mass" decaying in a Tfiﬁf or 'Y+ﬂ{ mode
has been suggested by this kind of measurements we can
cheek its existence by‘an excitation curve(5’6).

In fact the peak should desappear when the energy
of the synchrotron is brought below fhe threghold for pro-
duction of R, with the recoil proton at the fixed energy
and angle. |

OQur measurements were taken above and below this

““threshold at both of the two kinematical conditions cho-~

sen, shown in fig. 2 (heavy lines labelled 1 and 2).

3. — RESULTS

Our results are reported in fig. 3a, b, c, d; the
four different kinetic conditions are summarized in the ta
ble I. In the abscissa we report the decay f¥~ray energy

til,. It is important to know that our Ceremkov C, was calil

¥ 2
brated with monochromatic electrons up to 660 MeV, and the
energy resolution of this counter resulted to be + 15% at

500 MeV. In the ordinate we give the yield (number of counts)
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similar to that measured by Cocconi(g) for the charged
pions.

In this ' way, by adding the contributes A and B,
we get the shape of the spectrum of the 'T“s, correspon-—
ding to the conditions of fig. 3a, due to the neutral dou
ble pion production., This spectrum normalized to the ex-
perimental points is represented from the continuous line
of fig. 3a. We are confident that the difference between
the experimental results and this line represents the con
tribute due to the resction (2). A strictly similar pro-
cedure was used to obtain the full line of fig. 3c. In
each figure 3, above, we have reported this difference,
that is the contribute of reaction (2): this contribute
is of course inexistent in fig. 3b, 3d, quite appreciable
in 3a, 3c.

The dasghed line in the upper part of fig. 3a, 3¢
is an cstimate of the cross section. In fact it is the ex
pected shape (with the experimental resolution folded in)
of the ¥ peak from the decay of a R particle, in the

following cages:

i
{‘,“F‘ —
1000 MeV (fig. 3a): either 2%;: 2.5 x 10 32 cm2/ster;
o L
MR = 5205 R—>Yy+Y
Aa -
or — = 5 x 10 32 cmz/ster;
od Lb
&)
— © By "
4 g -
1070 MeV (fig. 3c): either %%; = 1.5 x 10 32 cmz/ster;
A d
M, = 5205 R—> y+Y
ﬂ\f o -—
- or e = 3% 10 32 cmz/ster;
o £ "
MR = 5503 Rf—-%i—i”+‘}f

We cannot decide among the two altermatives, consi

>,%
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dering that the absolute calibration of the Cerenkov 02
has an error of 4 5%,

We must observe that it would be very difficult to
explain the shape of our "swelling" in any other way than
a process of type (2), in particular due to the well known
flat shape of the spectrum of the *{'s from the‘decay
of the Ti''s.

The easiest explanation of our results is therefo-
re that we are in presence of one of the following Pro-
cesses:

n VP p el ey
3; P s P+ {:?TO{_ \'()
the (‘Y+Af) or ( TTﬁfy) group being the decay product of

a. R particle of & mass in the interval

(8) 500 & M, & 550 if Y ‘
. - . G y
530 % MRS: 580 if JU+ Y

In the frame of our present knowledge we assume

Py

that R can be either an '«l particle
(if the Tlexists).

Tor complete information, we add that a measurement
is in progress with a spark chamber on the P telescope, in
the position indicated in fig. 1.

411l with poor statistics, the results are in a-
greement with the range measurements in fig. 3.

Another measurement is in progress, with another
Cerenkov counter at 1800 respect to 02.
4., — DISCUSSION OF THE RESULTS

a) As already said, we cannot yet distinguish among

the four possible modes
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Still, from our results we can already extract the

conclusion that

7 ]
(9) nFG
or, in Words, that the-vg cannot be identified as the T3:
= 0 mode of the & particle, which seems bo have definite
ly T = 1(2).

The logic of this can be found (notwithstanding the

expectation was perhaps the opposite) in a recent paper

by M. Ross(9>: among a1l the possible solutions we can ha
L] D - - - -
ve Mﬂ:ﬁ?only in the case 17, C = +1 (spin 1, negative

parity, positive charge conjugation), and this mode does

(X);

. - o
not allow either a decay Yﬂ+~{ or a decay T£+-X

b) We cannot give the branching ratio between our
radiative mode and the alresdy discovered pion mode 7T0+
+ ?T%-+?fi Tet's only say that our values (6) of the
cross section (whose estimate may be wrong by a factor 2),
when multiplied by‘ﬁqfﬁi(our particles are photoproduced)
gives a valuc not very different frem the corresponding
value for neubtral decay as given by Bastian and cow.,<3>
for the particles produced in strong interactions. It's
not excluded therefore that most of the contribute of
the neutral decays is due to the radiative decay mode we

obgserve.
c¢) The existence of a radiative decay excludes for
the particle we observe the states oi, C = -1; 11, C = +1.

We are working at present to distinguish the "Yﬁ-y

(x) - We are grateful to Dr. N. Cabibbo for having indica

ted this conclusion +o us.

i35
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from the ??p+‘y' mode. This distinction will allow the dg

termination of the spin value (O or 1) of the particle or

resonance we are observing.
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