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Radiation Laboratory, Department of Physics, University of California,

Berkeley_ We have observed tracks which we belteve to be' d;ue to

mesons in photographio plates placed near a target bombarded by 380

Mev alpha partioles. The plates used were Ilford Nuolear Researoh

Plates, type C.2. The identifioation of the partioles responsible

for the traoks was first made on the basis of the appearanc~ of the

traoks} they show the~8ame type of scattering and vari~tion of grain

density with .residual range found in cosmic ray-meson tracks by

1
Lattes. Ooohialini, and Powell , and about ~'ro-thirds of them

le. M. G. Lattes, G. P. B. Ocohialini, and C. F. Ppwell, Natur~ 160,
. -

453, ~a6 (f947)

produoe observable stars at 'the and of their range. For a lO-minute

exposure in ·the cyolotron, about 50 meson traoks are found' along

the 3-inch edge of a photographic plate. Carbon, beryllium,.oopper.

and uranium have been used so far as target materials, and all are

found to give mesons. When a oarbon target was bombarded With 300

w~v alpha partioles~ mesons were found. but with reduced yield.'

This paper is based on work performed with the support of the Atomio

Energy Commission'under Contract W'-740S...eng«48 with the Radiation
, .

;~

Laboratory, University of Californla, Berkeley, -C.e.lifornia.

/



o

page 2
UCRL 80

(For oral presentation at the Washington meeting of the Amerlean Physioal Society;
April 29. 30 and May 1. 1948)

P~oductlon of Mesons by the 184-1noh Berkeley Clclotron. Part 1.,

Experimental Arrangement. EUgene Gardner and C. M. G. Lattas.

Radiation' Laboratory. Department of Physics. University of California. Berkeley.

The first attempt to detect mesons produced by the 184-inch Berkeley

oyolotron was made with a cloud ohamber in the neutron beam. It was though~ that

once in a while a meson would be produced in a collision bet~ean ~ hi~h energy

neutron and some nucleus in the chamber. If a meson were produced in the cloud

chamber it would be recognized by its bending in the magnetic field and ita

ionization in the gas. No mesons were found by this method.

A more recent application of the cloud charnber to the search for mesons

was to pass the deflected al~la-particle beam directly into the cloud chamber.

A typical cloud chamber picture is shown in the next slide. (The cloud chamber

work was done by a group under the direction of Professor Wilson powell~

o
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No mesons have been found by this method, either. It is now thought that

mesons can be detected in this way; but the cross section is small. and' it

would take a large number of pictures per meson.

Another unsuccessful method of looking for mesons was to place

photographic plates directly in the circulating beam of alpha particles in

the cyclotron. This method suffers from the same trouble as the cloud ohamber:

you have to look at a great length of track to find an event giving meson produc-

t1on.

The recent successful attempt to detect mesons followed a suggestion of

Professor Edwin M. McMillan. In this method some material. for example carbon,

1s bombarded with alpha particles; and the photographio plates are placed off

to the side where they will not be struck by the direct beam, but where they can·

be struck by mesons. The l84-inch Berkeley cyclotron can accelerate alpha partioles

to about 380 Mov. This means that each nucleon has about 95 Mev. This is not

enough to make a meson, even if it could all be converted into mass. Rowev~r, the

internal momenta of the nucleons may add up to give a collision in which more

than average energy is available.

The arrangement used for detecting negative mesons is shown in the next

slides. Tho negative mesons are deflected by the magnetic field outward from the

region occupied by the circulating beam.

.\

"
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The ne~t slide shows a photograph of the apparatus used for detecting

negative mesons (photographic plates not shown)

(

·Positive masons formed at the target are deflected by the magnetic

field back into the regionoocupied by the circulating beam. I~ order to detect

.~

the positive mesons we have placed plates below the circulating beam, as shown in

'the next slides.

An alternate method ot exposing plates to positive mesons is to modify

the shielding on the back of the plate holder used tor exposure to negative

mesons in such a way that positive mesons can strike the bacl~ edge of the plate.
j

Plates run in this way have tracks of negative mesons on one 3-inch edge of the
IIo plate and tracks of positive mesons on the other.
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Mason traoks are recognized by their scattering and their rapid change in

grain density. The appearance of the traoks.can be seen from the next slides •..
These are taken from'plates placed in a position to receive negative mesons.

On plates placed in a position to receive positive mesons, tracks are

seen to come in from the edge of the plata. Positive mesons do not make stars,

but some secondary meson tracks are seen to begin at the low energy ends of

primary positive mesons. It is believed that all of the heavy positive mesons

disintegrate into light~r ones, but that some of the light meson tracks are not

found because of unfavorable angle or'bad background or both. The observations

made so far on the positive masons are. in agreement with the observations of

Lattes, Occhialini, and poweill • The next slide showstha track of a positive

-------
1 Lattas, Oochialini, and Powell, Nature 1§Q, 453, 486 (1947)

o

meson coming in from the top. It slows down and stops, and gives rise t-o a

secondary meson going off toward the right.
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It is difficult to make a good estimate of the cross seotion for

f~tion of mesons. So far we have studied only one energy region, and

we do not know how many mesons there are with higher or lower energies •. (II'or

masons enta1'ing the pJ-ates at right angles to the edge, this energy is roughly

2-6 Mev. Ifor mesons entering at other angles the energy is higher.) There,

are also other uncertainties, .such as how many times the alpha particles in

the beam go through the target. By making some plausible a~su~tions, we

have estimated the oross section for the masons which we observe on our plates

as 10-29 cm2, but this estimate may be off by a tactor of 10 in either direction.



-/.

I

I

I
I

J~

I

L-_--------'
100 MICRONS



......

":
.... :

:> : .

\", '" .

. \

If)
z
o
a:

"i
~

...... \ \

...<.. t, .

)

I "

~~~ . I.• 'I'
>r::,

.\,
~;;..)~.

.,
u

fJ

I J
"'{

-'I

I
......

".~ ;..
.~ .... ":1,'

"

I, ". "••:.

\_~_:-~J~~.~
. ". . }

~I

],,I

~•
~•

I
I

'tI
I

en
z
o
CI:
2
::ll
o
Q

!
\ I

lJ
I

-

!

i

! ;,!

i
i

.
I' I

I

i

(.

I

l.-

)

'.

I ;:i;'

1

to



r

( ,

I \

9'
)

'"I

!
J
i

______ ~.J

L;:~~.iE~1!,
.'::'.;t';'\:l

\

"

I
I

1

I

)\
.\

1

I

1'1\ ~ r

\ I ~

(~ !

I 1\
i;' \

I
?


