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I. European ﬁaboratorv,for Nuclear Physics. Eo Regenstréif |

Under auspices of UNESCO, E. Régenstreif of Ffance visited the Univer—
sity of Cglifornia Radiation Laboratory and -consented to give a few commenté
on -the préposed plans of thatvdrganization in regards ﬁo nuclear‘research
in Europeo

UNESCO has been endeavoring since 1949 to.set up a European nuclear
research laboratory and has flnally reached the plannlng stage° Since ob-
viously no single European country could support such a 1aboratory by it
self,»cooperatlon between the various small nations was essential. The
countries which agreed to participate in’sﬁch a project»are° Norway, Sweden,
Holland, Belglum, West Germany, France, Sw1tzer1and, Italy and Yugoslav1ao
Yugoslavia is the'only country participating from "behind the iron curtain@
@hpugh others had been.invitedo'.About a year ago such eminént Eurcpean
physicists as Bohr of Norway, Thomson of England,vPerrinlof'France,-Heisenm
.berg of Germany, Amaldi of Italy, Schlafer of Switzerland and Bakker of
Holland had held a meeting and decided on what shoﬁld be included.in the
program. ‘

Present plans call for a 10 Bev proton synchrotron and a 500600 Mev .
cyclotron.  The laboratory is probably going to built near Geneva, Switzerm
land. The cyclotron is expectéd to take three to four years to buildgvan@

the work is to begin in July or August. The 10. Bev synchrotron is estimated
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to take six to seven years to build. Money for design and prelimiﬁary stages
has already been available sincé Decemb§¢“ofm}as§ year, The total budget
has been set at 3}20,000,000° Bohr is going to head a theéretical group soon
in Copénhagén, which will be moved later to the laboratbryo 'The_cost of
running the laboratory will be abéut $l,OOO,QOO ver year, and it is hoped

" that eventually there will be room for a stéff of 100 physicistso

e

II. Epefgy Spectfum 6f"tﬁé'l84iin; CYclotroh'High‘EnergynNeufannBeéi;i.r;\- :

William P, Ball

Two of the difficulties ;n doing mapy_gxpérimegts-in»the high energy
neutron beam formed from the psn reaction in the }84 in, cyclotron are:
1) Low counting rates and 2) Large energy spread of the neutron beam, i.e.
about 40 to 70 Mev half width.

Two attacks that may Ee made on the latter of these difficulties ares .

a. Try to decrease the energy spread of the beam'itself°

b, Measure the energy spectrum accurately so that its effectvon ex—
perimentél results may be calculatedo

~ The main causes of the energy spread ares l) Rédial'osgillationéi

in the circulating proton beam ‘2) Finite thickness of thé neuﬁroﬁlproduce
ing target nucleus. | o | A

Regarding 3) above, consider Be as the neutron producing target., The
binding energy of its " oose" neptfon is about 1.6 Mev, Tts potential well
depth is aﬁqut 20 Mev, Since the neutrons in Be spend most of their time
inside the nuclear potential well the average internal ﬁomentum ofg say-
the léose neut:§n will correspond to a kinetic energy which will be the
difference of the above energies or about 18 Mev, Flgure la trles to give

a graphic representation using a "ball® in a- "valley comparlson of the
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potential and kinetic energy status of a_neut;qn in a Be nucleus, The bind-
ing energy of deuterium is 2.2 Mev and its.wellﬂdépth in the 3s state is
about 20 Mev, The neutron in deuterium, hpwever, spends most of its time
outside the well where its internal momentum is véry low, corresponding to
an average kinetic energy only of‘the order of its binding energy. See
Figure 1b, Thus from internal momentumVC9g§iderations one may expect deu=
terium to be a good neutron producing substance.

Deuterium alone being a gas is not easy to handle, so Lib was ﬁéed £3”
test it as a neutron generaling substance. The specimens of LiD were one
half inch thick and painted with glyptal to ?revent decomposition in air.

The first data for the spe ctrum were obtained by Ball, Dixon, Neher, -
Richardson and Whitehead using Lee Neher's time of flight equipment. These
déta had a very poor energy resolution with AE > 100 Mev, The details of
the spectrum were not eviaent from thes; data; however, indications about
the total relative neutron yield from several targets were obtained. These
showed that the 2 in. Be target produced ﬁore‘neutrons than did the 1/2 in
LiD, which in turn produced more neutrons than did a 3/16 iane targgtgv
Thé compariéOn between the latter two was especially significant since tﬁé&r
both expose approximately the same number of nucleons to the circulating
proton beam. The greater efficiency of the LiD indicates that it has a
larger differential p,n cross section in thejférward direbtion, dwf(oo)/HJLe
The 3/16 in. Be may produce just as many neutrons as the LiD, but they may
be spread out more thinly over®a wider forwafa'angie due io“théif éreatéf
internal momentum”insidé the nuc;euso'v | |

The létést and most accurate meaéufement of-fhe neutron energy spectrum'
from 2 in, Be and 1/2 in. LiD was obtained b& Ball, Cladis, Hess and Wilcox
“using the 35 channei magnet spectrometer developed’by Cladis, Hadley_and_.‘__}_legsp
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This apparatus has been .described in UCRL-1621., These data had én.gggrgy .
resglytionvof about AE & 25 Mev. . Figure 2 shows the yield curvé-after_
both curves had be?ninprmalized ﬁO%ﬁhe same”proton“beamo- The spectrum from
the 1/2 ino?LiDiindicated“é.ﬁoféfdefinedaand narrower peak than fromvthe
2 ino\Be;"The_averagelhalf widthsjof;thg_curVQS are 70 Mev for Be and 42
Mev for LiD.: LiD has an appreciably'lowarlowuenﬁrgyﬁtaﬂL‘Thé location of . -
the peaks is significant, being 315 Mev for the 1/2 in LiD and 295 Mev for
the 2 invaeg*'Pnévious expériments;had-neportedfthe.pe%k fo£:2 ino.ﬁe'tdﬁﬁc
~be between 270 -and -280 Mewo . . "l ol el e

It "is:planned:totry .1 in. and-2 in;'thick,LiD ta?getsgin the,fﬁturqo
The usé 6f"a thicKer {LiD targetdtds h@paiamayﬁgivenaLlaréer@numbeE;0f¢neu=

troﬁS”aboveﬂBOO'Mev'than'2 in. Be‘does,

High potential energy; low kinetic

"ball“), B R ' ~energy with low veélocity; hence neu-
(neutron " tron spends much of its time on
P - o e mghelfm, e :

[~ reupn
. (potential

' . 1 Low oténtial ener- 2
v well) oo ] P il

_{high kinetic energy with
Thigh velocity; hence

ineutron spends little

|time inside well, ‘

(a) Beryllium R (b) Deuterium

Figure 1
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