Paper submitted to ' CERN/TC/PHYSICS 64-29
1964 Dubna Conference 31.7.1964

s TTE e g vy g
on High Energy Physics

PROPERTIES OF GeV/c n  INTERACTICNS ON NUCLEI

ard, J, Hennessy, R, Huson, A, Lloret,

Beole Polytechnique, Paris

o = R N , o . ~ n _
H,He Binghan™, M, Dickirson, R, Diebold , ¥W. Koch, D.W.G. Leith,

G, Bellini, B, Fiorini, P, Negri, M. Rollier

Je Crussard, J. Ginestet, AH., Tran

CE4, Saclay

. EXE o oo . X .
M, di Corate ™, W.B. Fretter, H.J, Lubatti, W, Michasl

University of Californis, Berkeley

b3 L .
Pord Foundation Fellow
R . o . I .
National Science Foundation FPellow
FEL

- .
On leave of absence from University of Milano

PS/4470/ jc



29

“

Sl

[}

O

25¢cm) .

dor
ility
L) I

B

o

iple
ied
)

r to th

+ H a3 o =
e} ‘Ww £ o &2 £ % . e o]
o 2 o @ a3 ol o e “pd
ar g 5] =] v 0 = b +
S > =, 3 o oa @
TS . it ol oy o L = T [}
(1 a o +3 ot . G ol @ o]
G b g oyt
g =~ & @S om
faal = . 42 ]
B @© g a§ R o @
= o~ = & oo 5> SRS SR\ B
3 5 1 a 0
»A < & o a w &w R @ ®
= L - s T = S e
ot - Mx. £ e 2o > ) Y e
NS Gy -4 a3 n ot
et (N Gt & LRSI = .qm(m @ Lo =
s e Ly s =4 3 el =] o
Ly et @ Som q . . ®
' m.m . e E Gy 42 o] R =
3 . = 0 ™ ) &= 4
A ey 4 s j I e O o
Mm LMM o mm o~ G 3 o3 T Ny od f15]
oo " P g = 2 =R
s w S (S I g8 L 0w
h = 7 43 = <4 a3 1) = 4 Tt
oo = JOTN &3 © @ o W s
g = @ & g e ®» & B ow
L3 o~ e , mu oy ot ) o) o to]
B G IR s 5 § = £
. . 5 R B~ SR & T B = R
o, ¥ @ S g o o
L M ; = = fm s w5 B
> N o4 Sy 8 F=T I I
[y (= o anf et £
21 2 ML 3 ad " 1] § “+ v
ps ; < o o g0
s ) T @ =
N @ il - OB I
o R = 4+ o L 4
L + v,omo @ o SRy +5 %4
O o = & ) §4 )
4 o R 5t O . T
B o e O o8 0 [ - Y o S & S ¥
iy et oh gt 5} ~
g O 5 g @
ot W H f W qQr 1 o
e s i . o I 1y > QD
A it Sy @ jor 4]
(o] o .
2 ~ LT SR
4 - A O3 L3 3
Y fy noow o R 3
B ) +3 R n
i + .- s £ SR
& —~ e - 5 8
thy - f — ) ,mﬂm ,& o
o e - 2 0o 7 g o =
@ = o= 2t o R B4 e 3 W o
@ o = I = L I
I ,J 43 [eig) v B 2gd Iy S
@ B ] P 73 ~ g -
Y e o3 43 . 43 s I ay
£oE S £ E e g S o
. P " ) P o - o
42 = iy Q £ @
— Bt iw B * Tt 4 aQx [}
& L G 3 &0 ®
@ <, = Ly 43 &
n o = Lo a2 < G
L e - oo e oty =
= £ N HM = $ aed fa] e
B ry [ e &
o mw . U Mr_ oo = D B o
=o +3 = @ o o od i
p e o . [T N 1] Kwd
G PR 3 ‘
e o b e B4 +2 e -
g & 3 5 ) = o @ @
& af bt © W 0] o @ s o =
b & < & =% v
o k! 3 A e =00 e & = 3
, 4 7 N B = = o
4 = pind ui Q3 ...\.w G al

oye

on process

3

cbi

3

diffr

e

/3¢

cpacted for t
4470

¢

o/,
[

&
™
I



CERN/TC/PHYSICS 64-29

BVIDENCE OK A7

The mass distribution for the 3 n system (fig. 2) has a strong pesk at
1.08 GeV with & shoulder towards higher mass, If we enrich our sample in interac~
. - | . . I . /A
tions on the nucleus as & whole by keeping only those events with low ( < 150 MeV/e)

recoil momentum, the pesk remains essentielly intact while the background is

nee for the pr

R~

considerably reduced, There is no clear &

snce of the A, re-
/ L
sonance (1320 ¥MeV) which has been observed' ™’ in the rsactions

N / %) -~ o
4 GeV/c, Some of these

ow the flrst peak { pronounced than the Az peak,
lower energy experimente in hydrogen we observe much stronger
o A, by 16 GeV ox  interactions in muclei., Apart from the

s

this might be due to the production mechanism in these diffrac-

tributions for the events with 3 7 mass in the A region
.. . e .
) are vresented in fig, %, The = 7 wmass distribution
while the n ¢ distrivution hes no particular structure,

., IR . ; . e+ .
(85 o/0) have at least one of the fwo 1 7 mass combina-

s . X . 14 - - . - . N
tions in the p regicn (0.65 to 0.8% V), Thus, in our case, the A, is essentially

It has been sug that a n p interaction could give & pesk in

the mess distribution arcund 1.1 GeV, This mechanism makes no precise predictions
that can be tested by our present data.

N S +

In résunmd, we have a sir our m 1w w# mass distribution.
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We have no evidence contrary to the assumption that the Al peak is due to a w p

resonance, The central value is 1,08 02 GeV oand the width 0,15 GeV,

SPIN AND PARITY QOF Ay

To investigate the spin J and parity P of the A, state, we studied first the

ko

angular distribution of the normal to the decay plane in the .A1 rest asystemn,

. AR v s L .
Fig, 4 shows the polar (&) and azimuthal {Q'} angular distributions of this

4

restion with resgpect to the beam direction in this system.
The & distribution is clearly anisotropic ('y' probability less than 1 o/o}.

This allows us to reject the hypothesis 0 for the JE of the Al‘

PS/4470/ je
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ting matriz for 1 ds ixn

on a macleus, while for 2 it seenmeg inconsistent with this vproduction
+ i
1 and 2,

1 would be production on &

nucleus,

SUMMARY

We have observed production of i) 0.02 GeV, full width 0.15 GeV)

n p state in interactions of 16 GeV/e vive plons on nuclel with very low

womentum transfer, The vroduction of A, accounts for a large fraction of these

o

interactions, & prel antlysia rejects the hypothesis 0 and favours

assignment of l oy 2 a8 spin and parity of the Al,
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PIGURE CAPTIONS

Figure 1 (a) The laboratory recoil momentum of the nucleus for all 989 events
and for the 202 Al events (defined as events having 650 « M W+T~ <850 MeV
! ¥
and 1000 < M, - 1160 HeV),
3n
The experimental resolution has a standard deviation of the order

of 100 MeV/c.

s
[

(b) The production angle of the 3m's in the laboratory system for a
events and for the Al events, The cxperimental resolution has a

standard deviotion of the order of 6 millirsdisns,

. - \ A e e . . . . - .
Mipure 2 The w0 m n effective mass distribution for: i) all avents;

ii) events with q < 150 MeV/c; iii) events with g 7 150 MeV/e and
650 B + o « 850 MeV,

™ ow ;
g . - o . - -
The experimental resolution is about « 3 o/oﬁ

Figure 3 The two pilon nass distributions for events with g < 150 MeV/c and
XOOO-égﬁgﬂ < 1160 MeV.,
The experimental resclution is of the order of ¢ o/o.
Pigure 4 Angular distribution of the normal to the decay plane for Al events:
(2) decay plane normal dotted into the beam direction; and
(b) the azimuthal angle of the decay plane normal sbout the beam, referred
to the production plane, Both angles are calculated in the Ay rest
systenm.

; . o P - .
Theoretical predictions for J° =0 and, under the assumption of

coherent production, for JP == 1+.

At the small production angles of this experiment the production

plane is somewhat poorly defined experimentally; the distribution

of the azimuthal angle (used only in the evaluation of the off-diagonal
terms of the density nmatrix) may be considerably affected by this

imprecision,
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Angular Distributions for Events Having
1000< M g<1160 MeV
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