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Some Heavy Metal Energy Cycles. Wm, Jenkins

A useful tool in investigating the decay properties of the heavy ele-
ments is the cloéing of the energy cycleoﬂ For exgmple, in the U-Th-Pa-Ac
cycle (Fig. 1) since the energy of the 4 transition from Pa to U and the @
transitions are known, the Ac-Th transition energy may therefore be estimated,
The method assumes that the transitions are all in tﬁe ground state,.which is.
usually true for'oz:.‘emitters° Experimental work gives this result:

Th232 (180 Mev d, d 2p) Ra230 __Eiil_n_, 4c230 230
| A 4

The cross section was too small (lO’S barns) for'the_particles to be detected
in the B~-spectrometer but the endpoints were observed to be:l,2 Mev and 2.2
Mev reséectivélyo However, substituting this latter energy into thé cycle
and comparing 4.8% + 1.9 ='6074 with 2.2 f“403§7=,6°5§,‘it is seen that an
error has beeh‘made,.pfobably in assuming the 1.9 A?trapsitiOn,to be ground -

state, For the Pa-Ac-Th-=Ra cycle the resplyé are betters 4.35 + 0.2 = 4,55

- and 1.2 + 3,40 = 4,60, The experimental data is given in Fig. 1,

Another éxample is illustrated in Fig,m23mfupderlined values are those '
estimated by this method, the bthers are éxperiméntal datéo Starting with
the Ac-Th transition the energy was measured with avspectropeﬁer (Fig.3) and
the value used to calculate the Pa-U and then the anPu transition’energies.
The Np;fia Pa value, 0.51, corresponded exactly with experimental work and

indicates that Np236 must be a purezﬁmemltter, The direction of decay between

cmR40 and 4m?40 was not known until now, hence the double headed arrow; however,
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the current study indicates that there must be K capture by the Am with the
eneré& equal to 0,16 Mev and a limit pf_?_SO"years aﬁd with gzﬁ 1imit of >
500 years. These,fécts are cbﬁsistent wiph_ﬁhsmt?ansition energy, It is
seen from this example that the proper@iggﬂof}uﬁkndwn isptopes can be pré»

dicted by_this method of closing the energy cycle.
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D=P Scattering. Martin Stern.

The work on d-p scatterihg has been divided intc three parts: (l) elastie
dmb scaftering, (2) inelastic d-p scattering with p-p interaction, and (3) the
total d=picross sectibn° In all the experiments the 190 Mev scattered deu-
teron beam of the 184°inch cyclotron was collimated and directed toward carbon
or polyethyiene targets§ the scattered perticles were‘dgtected with stilbene
sc1nt111atlon coun‘terso

1o The elastlc scatterlng experlments are almost complete (See UCRL-1209)
The pickup processioccurs at 18009 the 1ncom1ng deuteron colliding with the
proton and exchanging with the éroton at rest (Fig. 4). There are limitations
to this work: one ¢annot go to'sﬁgll angles because of kinimatics; i.e., for
every deuteron angle_ﬁhere are,ﬁwo possible proton angles; also at small angles
the deuteron ener;y.ié'similar to ﬁhat of the beam and.the pgrticles cannot.be
detected in the cbuntérs (Flgo 5). The elastic d-p scattering cross section
in the center of mass system is given as a function of the angle of deflection
in F:Lgo 6. The data agrees w1th Chew“s theory althongh there is some dev1atlon
at large angles, more work w1ll be done in thls aresa., - Inuegratlon yields a
total cross sectlon of about 30 mlllibarns + 8, |

2, When & deuteron hlts a proton these reactlons are possible: (a) p-p,

. (b) n-p, (c) elastlc scatterlgg, end (d) 1nelastlc scattering other than the

(a) or (b) processés. However, small binding'energies make p~p and n-p the
most likely re&dtioﬂsg this fact being copfirmed by cibud chamber work. If
the target is considered to be at the éenfér of a spheré and the counters
moving on the surface of‘the sphere, it ié\fbund that the maximum counting
rate occurs at anigngle e + ¢fdff86° with an e1astic peak\atf700 also (Fig. 7).
Differential cross section valuéé for p-p scattéring'were 503': 0.7 and 6.2

+ 0?7 millibarns/ster° at 45° in the laboratory system., These results are

' surprising’ in view of Birge's value of 16 mb at 1800,
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3. To determine total d-p cross sections, one gated counter was placed

on each telescope arm and the two; not in coincidence, were swung about the

target., The results are given in Fig. 8. Problems encountered were the in-

ability to observe low energy protons and the counting of undesirable neutrons,

Integrating under the curve in Fig. 8, one finds the total d-p cross sectiOn,

to be 140 mb 30, the attenuation cross section approximately .70 mb,
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Polarization in N-P Scattering, Lbuis.Woupgrsfm“- 3

At a récent.progress meeting‘tﬁe speaker described an experiment to
determine if polarization could be detectg@_af@er multiple n-p scattering
(See UCRL-1207). Atlthai time it was planned to m?ke counts at 30° and 45°
from the second scatterer, but thisrprgvngtg_bg_infea§ible for geometrical.
reasons. The setup now‘involvés a changing of position of the‘first scatterer,”
i,e., the beam first travels 55-1/2% to ;ﬁe“ﬁgrgetwat 190 Mev and 0° and then
vthe probe is’pulled out toré4ﬁ_and BQ° gn@mthg beam.energy is 230 Mev. The
‘energy of the outcoming neufrén is the same (190 Mev) in both cases soithe
counters are not'affectéd by tﬁis change and'£hé rates at 45° and 30° may be
compared (Fig. 9 = the minimum at 45° may be somewhat higher dﬁe to relativ~
istic gffegts)o Tﬂis”arrangementvnot onlyp;a}isfies_theoretical considefa—
tions but aléo has the advantage fhat‘equipment outside the cyclotron tank
dées not have to be moved. ¥

If there w§reja strict p-n reacﬁipn_gqgiﬁodld expect a rigptstOoleft
‘rétid'of 1.00 if no pdlariﬁatioﬁ‘werergre§épﬁ'énd l;;O‘er a complete elastic
collision,.a}théughithé éharactérﬂpf_pﬁélPé?g§ﬁ £?iD5:@ay lower the latter
figure to 1,067, Results to date give a difference of 300 counts out of 4000
and a right=x§;1eft fafio‘bf'lnové £ ,075; none of the runs deviated beyond
the statistics (2=3%)o' Runs with carbon targets_gavehthg same data in both
positions, witﬁin statistics?'indicating as.¢XPQCteQ no polarization in this
case.: Furthér'evidenCevthat polarizatibnvpccurred with>£he,LiD~target is that
all changes in counting raféiwe%e observedvon one and‘thé éaﬁe side of the

'beam,
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