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'0 6 to 28 GeV.; The 1ntegral recoil propertles yleld values of the average

ward momentum transfer. Calculations based on the model of Erlcson et al.

}modified by Selleri are in good agreement with the exc1tation functlon but_

v

Atomic Energy Commission.

»Present address'é Lawrence Radiatlon Laboratory, University of California,;i,:ﬁ'
Berkeley, California. ' T o R . :

L e




'Ferml gas model for a descriptlon of the nucleus.‘ Remsbexg2 presented an-

-reactlon, ‘and the relatively good agreement w1th the calculatlon indicated

'that this descriptlon of the reactlon is basically valid. The predlcted
'1mportance of a plon-nucleon resonance (the 1sobar calledAA (1256)) was

clearly demonstrated by Remsberg ] exper1mental data. Rems'berg2 also 1mprove

,upon the calculatlon by taklng 1nto account the Fermi momentum of the struck

;,particle in the kinematics of the elementary—partlcle interaction. Recently

3

3}Seller1 has further improved upon the calculation by allowing a kinematlc
.Jifactor in the one-plon-exchange theory to be off the mass- shell, and by in-‘
:ljficluding a form factor for the exchanged pidn. o O |
In the present work on the Al 7(p,pﬂ )Mg reaction, we.present the
flexcltatlon function together w1th more extensive’ integral recoil measurements
: which yield, in this case, the average forward momentum transfer. These
-neasurements are 1nterpreted.using only two-body klnematlcs to yleld )
bllthe m1831ng mass” 6f the outg01ng particles in the reactioﬁ Also the data‘
<;are compared with the improved calculation to further test the model of |
-c'Ericson et al, in & lighter target nucleus.: , o
The earliest measurement of the Al 7(p,p'rr )Mg reactionwwas.bj Benloff&

1i.who :obtained a cross section of O. 1 0. 07 mb at 5.7 GeV.' Therexcitation
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fcross sectlon at 28 GeV has been publlshed 6 and a preliminary report of this
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The cross-sectlon and rec01l propertles were studled,
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Mylar foils whlch acted as forWard recoil catcher, hackward re0011 catcher,

» <

~lyg;4_v and activation blank. The Mylar foils were trimmed w1th a scalpel such,that

they protruded slightly beyond the target. In addltion, another Mylar foil
twice as 1arge, was folded around the stack coverlng the leadlng edge,ifihie

"

served to guard the catcher and blank f01ls and hold the stack tOgether., In?

the case of the irradlatlons to measure the rec01l propertles perpendlcular

~and at the latter machine it was necessary to reduce the beam intensity to

1 N <

prevent the burnlng of the plastlc f01ls. The 1rradiatlons sometlmes lasted

I

‘as long as 20 minsy. but correctlons were made for the variatﬂon of the beam

- ak
.
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E}sintensity during“the"bombardments.ﬁ




T e ‘ T Dl el
B w1th perchlorlc ac1d The other 1nterfer1ng activ1ties, Fl? and Nae ,JWere-
‘ellminated w1th holdback carriers‘

'*”-the Appendlx._gi‘=~"

of 9.46 min, for Mg _? The contrlbution ‘of small amounts of residual Cll

Ve R

'act1v1ty to these channels was negllglble._ Several of the best spectra were 3‘

;_analyzed to obtaln the area- of the 8ho- keV photopeak relative to ‘the counts in wffd”

the fixed set of channels., In each experiment each crystal was callbrated w1th
&

. the 855 keV' gamma ray from a Mn5llL standard obtalned from the National Bureau of

5.Standards;5 The standard was mounted in such a ‘manner to s1mulate the geometry

»

’of the samples, and it was assumed that the photopeak efflciency of ‘the 842~keV
l'peak vas 1% lower than the 835-keV peak. For the abundance of the 8&2-keV
:_gamma ray in the decay of Mg , the value of O. 70 was used.8 .During the
:chemlcal separation, one ml of the solution in which the target foil had

o | ol e
:disolved~was set aside, The next day it was-assayed for Na“ . activity in a"




?1nterca11brat10n of the counters With the Mh

_of selectlng the flxed set of channels (2%)

9

those recommended by Cummlng,

but the 7% hneerfeiﬁﬁy of;thesefmonitpn ross




productlon of Mg
the Mg pro&uced by the (n,p) reactlon fromithe.secondary neutrons produced

o in the foils. In order to evaluate thls correction, the'two thick target

«

h,rradlations llsted in Table I were performedﬁl-lt has been pointed outlu th.

target., Thus, equations for the average path lengths of the neutron52 were

and that the recoml properties of the Mg produced by the'sebondary reactlon




and multiplied by the'factor 7r to obta.in ‘the e.verag i

N and are presented in colunm 6

6 represen the




particles so long as the; esidual nucleus is MgQT

,_as =% single entity with ‘an

»

since'thaioutgoing particles may'indeed be a 81ngle




The calculated values of (w )l/ ‘are- llsted in.




of elementary—particle data,
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'idescribedvinfthe-next sectlon is eqnavalent.‘




., .As discussed by ems"pe,x-'g% the. necessity Wi

resiilt, from o approiinati

I z

gledts the

Fn.rst,the irilo'de‘lv' oi’_g;a?_‘ Zéréitéﬁfpera,tvré 7

fof‘ithé vh'igher ‘mdmén'tvtnn'- qbniponenté" 1n “theé

tlonof;he momentum transfer spectrum caused‘ by l_oc':xga\
s:.teln ..‘.che_ nucleus 1s 'notl _. en ':'Lnto account inthls calcula;blon. I‘t
-“"notv _s'eem'i.:li:li.elj that 'Ae~:|’v.th.eri Qf _'4'."clv'1v‘évsé} Jf.é.ctc’)rs‘- would be bigenough .
. r ‘(the h:Lgh 'F;e'mi_.energy..': \",; - g :,. - ’* . S
\ It mnst be remembered vthai': the elementary-partiieintera,ction is c )
,_;-"f;‘;"’::“"cinia?’ced_a.ssming that the nnly'-importan'b dia,gr'am istheoneinwhlchallthe'“
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in rer, 27this. “which only affects the vertiéal normalization, vas . -

“fixed by choosing e radius parame
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“In this experiment the AL and Myler [thicknesses.

factor of. five, e

®For this experiment  normal target was
10.013-in. Al. 8:norHal terget we

andwic

' P . N -E“

°The target was orlented at 10° to the beam and this is'the: value of
‘where. P .is half of the fraction of theé ‘detiv ty ii'e,c_gil‘irig.»,
seateher foils.. - ool s
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Figure 1. 7 o

Excitation function for the Al (p,pm )Mg ‘reaction.. The SOlld points are
from this work. The open. points are from- Ref ? .and have been multiplied by

the factor 0.60. Curve 1 (dotted) is calculated as described in Ref. 2.

Curve 2 (solid) includes the off-the-mass-shell factor. Curve 3 (dashed)

h also includes the pion form factor. Curve 4 (dot- dashed) is the same as . A
Curve 3 with the Fermi energy raised to 75 MeV. '’ Where the curve is not
shown, it lies underneath the solid curve. : : ' »

¥



L .' - BT S UCRL-17759

-
0.5' T x\|'|ruv:| . T T LI L LR R T T
0.4
S
e o
g N
N
©® 03
w
o.
(8]
o
~ =
0.2+
! . 0.l
XB8L8710-8832
Figure 2.

Plotted against 1n01dent proton energy is the average forward momentum transfer
as derived from the forward recoil measurements, FW. For an explanation of the
curves, see the captlon of Fig. 1. '
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Flgure 3 : : - e :

The root—mean,square value of’ the mlssmg mass aS' derived from (q cos 8)
. by two-b dy kinematicg is. plotted versus 1nc1dent proton energy. .The point

at (we)l = 1.15 indicates the: threshold _of thé reaction and the line

labeled A(1236) indicates the mass of the first {3/2,3/2) isobar. The curve

is calculated 1nclud1ng the of;f‘-the-mass-shell factor with-a Fermi energy '

of 50 MeV. : . .
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, “or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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