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Delayed Neutron Emltter of Low Mass - Nilllam Gardner.

In addltlon to the delayed neutrons appearlng with a 4. 17 second half-
 ‘11fe from the decay of N17 previously identified in this Laboratory, a 0. 177
: secondvemlsslon hgs.boen dlscovered and tentatlvely ;dentlfled as J;thlum:9.
It is abtaihéd by'i90lMev deuteron bombardment of boron and beryllium. vThe
observations are made by rapidly moving'film exposures of an oscilliscope
screen displayihg a scaled ou@put of BF3 chamber pulses.
. Figure_l illustrates the apparatus position in_theldef}ected beam cave
,of the 18/,-inch cyclotrono The apparatus is so arranged that simultaneous
'w1th the shuttlng off of the cyclotron the camera photographlng of the os-~
'01lllscope is started. The fllm:flows at the rate of 4 feet per second, which
gives the instrument a_resolution of 20,000 count per second, with the'ability
.ﬁo tell Qheré,each‘count occurred° Figure 2 gives a schematic diagram of the
arrangéﬁant of the components of‘the equipment, and Figure 3 shows the camera
and oscilloscope arrangement. A plo£ of the counting rate versus. time is
.giren in Figurelho

The rélative yield of thevactivity from several materials have been
measured and the results are given in Table 1. With deuterons the ratio of
yield from boron toAthe yield for'beryllium is 2.2; with protons this ratip is
’ Qb; It is thought that the raction involved is the following one.
o 9+H?——>L‘19‘+2H1
04

Be® 41
2Hel
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A bete‘pay;spectograph5measurementsshows:the,energy of the beta ray to be
13 Mev which is consistent with the assﬁmption that lithium 9 is the emitter,
A threshold experiment doﬁe with the proton probe and the internal beam
of the 18j-inch cyclotron indicates that the threshold for the production of
the activity iies betweeh 20 and 25 Mev; : | S e
“*Etidenc§.df'Deutefen Formation in'the Reaction p +‘§;a{n'+]d - Ko Crowe.
The stfong‘ferwerd High énéfg& peaks in the cross section of meson pfodtction
bywpfotehsuentbfotehe'indieated'that a deuteron may be producedviﬁ-the‘fe;
action, The shape of the peax and the energetlcs of the reactlon have given
further:ev1dence that this is the case. In the present work the reactLonv
"p* p—n + d has been’ observed by eIEOincidence technique. By the ase of a
nagne ic lleld to de*erm&ne tne momentum of the partltles and by finding the
7ranges of ‘the partlcles in alumlnum3 the reaction products have been identi-
fied by essenvlally meauurjng thelr masses. The experlmental drrangements are
shoWn in Figure 5; 'The BAO‘Mev external proton beam of the léuainch‘cycidtrOn
s aliowed to strikeﬁa‘ene#inch'thickipOIYethylene targeto' Typical trajee—
‘htoriestare.ehowﬁlfer‘the meson end’the deuteren in tﬁe fofward directidn;‘:The
"erbits'ﬁefe'iecetedﬁg§.usihg avwife.with kﬁown cﬁrrent and tehsioh; iﬁach'
couﬁter1teleecbpe iefcempeeedvof foﬁr IiQuid scintillators, 4 by 5 by'ﬁ/h
inches in siZes viewed by photomultipliers. The outputs were hiked ﬁsiﬁg”con-
%entiohai eleetfehicé;: The events fecerded‘require beth barticlee to have
fenges 1argé eneugh-to enter the thi;d'eoﬁnter 5f each telescepe but to stop
before the fourth counter. The range was varied with absorbers in the posi-
tion shown. The'ihtegfal,faﬁge sﬁectfﬁm‘ferlthe ceiﬁeidence:events is shoﬁn
as & function of range in the deuteren”teieseepe in.Figure 6. The slope of the
spectrun between llO.and 130 Mev corresponds to the variation of measured

deuteron snergy for production at various target depthsdue to its energy loss



b : : UCRL-1177

in passing thfough the rést of the target. Protons from the reaction p + p —
. - ,
n + n + p of approximately the same velocity as the deuteron would not appear

at ranges greater.than the deuteron range of 90 Mev. The lowest energy on
Figure 6 corresponds to O absorber.

The momentum of ﬁhe deuteron was measured by.shifting the position of
the deuteron telescope with the results shown in Figure 7. Deut erons prodﬁced
at the front and back of the target are expected to have momenta of 630 and
710 Mev respectively. The cone of the ceincidence deutercns was defined by the
‘meson teléscope tq be approximately 2-1/2 inches in diameter. Protons f?om
‘the reaction p'+ p~—on+‘+ p * n for which tﬁe meson would be detecﬁed would
appear at a maximum mcmehtum of about 450 Mev/C, approximately 12-inches from
the deuteron telescope. The main proton beam appears 855 Mev/C, 8-1/2-inches
from the deuteron telescopeo The deuteron mass calculated from this data is
2 2 a8 A preton masses. The meson mass was cbtained by varying the magnetlc
fleld and measurlng-the range spectrum. in the meson telescopeo Tne value
270 i 88 electroh masses was found. The errors in the mass would correspond
4@0 lfmitsief:uncertainpy in the moment um reselution of the deuteron and meeon
telescopeso | -

Mesons predﬁced by 340 Mev protohs on cefbon in the same soli&leﬁgle
do not appear to be accompanied by correlated deuterons. The meson telescope
counts are apprcx1mately 90 percent mesons and the background appearo to be
-1n01dental 001n91dences betweer. the meson deuteron events and the excessive
single rates‘efvthe final deuteron telescope countefo ‘This work ie progressihg
_in an attempt tevpfocure enough data to glve e.measurement of the absolute

cross séection.

Information Division
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