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Méasuremenfﬂof the Cyclotron Magn&#ic.Field by the Method of Nuclear Tnduction.
D, Bish0p;w
| Féf the ggcqrat? measﬁrement of the mass of the meson by Hf) in_the éyclo-

tron‘and range in emulsion a precise knowledge of the magnetic field is néc-
essary; By f}ip coil measurements in the pest it was possible to measur; the
'fiéid ﬁith-an érrar,noﬁ_eXceeﬁing“one percent.  With the present method,
howéver; the field was determined with an error of less than 0002 percent.

The measurements are based on the_property of protonsthat causes them to
VAbehaye‘like-elem3n§ary magnetso‘ When @ proton is subjected to a mégnetic
field its mﬁgnetic_moment aligns itself with the lines of force cf the mag-
nefic field. The gpplieation with an induetance ¢oil in an L-C circdif of a
varyiég‘maggetiﬂ field‘at right engles to the steady magnetic field causes a
precession of the magnetic moments about the primary field direction. The
orbit that is dsscri?ed by the mpment vegtor.isvdgﬁermingd completely by the
strength of the p:imary field H and the strength and.frequency of the applied
field. The'métion of the elementary magnet when it is oscillating with its
naﬁuréllfrequency'cag be deteated by the current that is induced in a suit-
abl} placed coil wheﬁ the coil is momentarily threaded by'the flux due to the
nagnetic-field of the proton. I% is.convgnient to place the detector qdil at’
right angles to both the_fieid.H\and the appiied field so that no-electromo-
tive foréglis induced in the detector cell by the variable applied field. . To
a giyen ﬁagnetié field H, and = detector coil placed at right angles to H énd

- the rf fieldglthere'corqupons a definite known rf resonance frequency. such
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that the precession of the magnetic moments will induce a surgevof current in
“the detector. Orie might therefore measure the megnetic field by varying the radio- -
'frequeney and notlng for what frequency a surge is observed in the detecter
H eo;l Frequeney modulatlon is however an awkward procedure For thls reason
an alternatlve method of measurement was used. It is eqUally well'possible.to-
- maintain the radlofrequency~at a constant value and to vary the magnetie'field
.until 8 surge of currentiis induced in the pickcﬁp coil. This was done by
fsuperirposing on.the field H a harmonically varying 60 cycle perturbation
fieid. | |
Fpr the dleer.exhibitien and convenient manipulation of the quantities
involved, a 60 cycle field signal synchronized with the perturbation field was

1mpcsed on the x—ax1s of an oscilloscope and the signal from the detector 0011

was placed on the y-axis. The frequency of the rf field was then adgusted so "

. that the'pip from the detector coil appesared at the zero the:k%aii
Since one factor that determlnes the accuracy of the measurement is the pre-
cise location of the center of sweep, that is the zero of the perturbation
f;eld» it is desirable to make the perturbation field small. The error_in
*tﬁe determination of the center of sweep is a percentage of the.sweep-length
and hehee of the perturbation field. It was found convenient 'to use a per-
turbation field of 3 gauss amplitude. -

| Other'factors.that affect the accuracy of the measurement are the degree
‘ of homogeneity of the field H over the sample, the certainty with whieh the.
vfreqﬁency of the'rf field can be determined and finally the accuracy with
which the magnetinmement of the proton is known.

A schematic draw1ng of the experimental arrangement is shown 1n Flg. 1.

Excitation Functlons for Spallatlon Reactions. G. C. Wick.
The excitation functlons that have been determlned in recent years by
'Kelly and Segre( 2 and Melnke and Seaberg(2) indicate the existence of a

Y
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characterisﬁie energy.of bomberdment'which eofresponds to meximum yileld. An
attempt-has been made to enalyze the dependence of yield on ex01tat10n energy
on the basis @f a2 simple probability model and a promising inclination to
>agreement between the results of analysis and experiment has resulted.

Because of the &iffi@glty of manipulating a compound nucleus, the liquid
"drop model was used. For comcreteness of image the theory will be iliustrated
by means of the excitatien_ef the reaction Th232 (p, 6n)Pa’ which is discussed
by Meinke aﬁd Seab@rg;(2> The relative yield of the reaction is equal teo ite
probability9~that is, The freqqeney with which this reaction occurs among all
~ the 2 eart;@ns that are possible when protons of a certain energy E, impinge on
a large number’@f The3%4 puclei. The reaction Th232(§;6n)Pa227 is a compound
event whieb‘eensists of the meparate cvents: one neutron is boiled off, then
another; thewn ancther, until exactly six neutrons are boiled eff iﬁ succession.
<Eor_the purpose of simplifying eomputatione} the ﬁfebability of boiling off a
"prot@n is aeeumed o be negligibly small.

: Let Ep be the energy which the proton brlngs to the unimpaired Th232
ngeleueo‘ The temperature of the nucleus, Tg is thamproportlonal to V/Eo .

It is assumed %hat fne flrst neufron is boiled off with a Maxwellian energy

”f‘dlstrlbutlonu

B0

€
e "0 deg

Toz

The energy thaﬁ remains to effect the expulsion of a second neutron is E1 = Eo
-B - 6&,where B is the blndxng energy of a neutron, and éo is the energy
that was imparted to the first neutrono The blndlng energy for a meutron was
" assumed to 6 Mev. it is then assumed that the second neutron is again boiled

off with a Maxwellian energy distribution
.

€ T
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The n'th neutron is éxpelled froﬁ the nucleus with an energy distribution
v ﬂén-{rlm
€ T,47 :
=L oe ey s
Tn+l12 - S d

N PR T et

Let pp{€y) be the pr@babiiity function for the energy of emissién of the n'th

neutron, and define 2= 5"1, + €5 v, ¥ \éno'\ |
The prebﬁbility function for the evaporation of at least ﬁ neutrons is

Pl ° P2 °P3 ° o o o pn;“so thaﬁ the probébility of boiling off étlleast n

’ M ’ - e " rﬂg.
neutrons with an energy dissipatioen of Ei,ls

p(E) - [ ra(€1) pa(€2) o o mlen) S (E- €1 .. )

dey . . - dep
When the number of neutrons that are emitted is large it is possible to use a
- . Guassian or Polsson distribution as a limiting case of the Mexwellian distribu-
tlon. ’

In order to arrive éﬁ the excitation function for the reaction Th232(p, 6n)
PaR27, for example, one computes the probability that at least six neutrons are
evaporatéd and subtracts it from the probability that at least seven neutrons
are emitted for various values of the initial excitation energ& Eg. The graph
of Fig, 2 shows the résulto The agreement with experiment is fairly good
although the experimental curves are somewhat sharper.

The Light @-Emitters in Av and Hg. J. Rasmussen.

T. P. Kohman(B) has peinted out>that most nﬁclides aﬁove A= 140>are
énergetically capable of eritting a-particles although heretofbre naturally
radicactive Sﬁ152 was.tﬁe only known a-emitter below Bi. The discovery of
isotopes that decay by @~emission in the medium heavyAregion increases in
difficuliy with deecreasing mass number since the half-lives become extremély
short, A éea:ch_for a-smitters is being carried out among the neutron defi-

cient isotopes of the elemenis whose atomic numbers are less than 83.

¢
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Two such isotopes have been.prodiced and iéehtified by the bombardment
of gold foil in the 184-1nch cyclotron w1th protons and deuterons They are:
| w190 43 min. 5.2Mev
v '.i1 K;*; *ﬁé§}?§fﬂ_ta6;§‘ﬁiﬁ;,i;: 5.6 Mev
.3A.§lear chemical’idenﬁification has been made of Z‘for both'isétopesc‘ Thé
itwo isotQpeé:hévé££éen OBéérVéd:tbideééy by K capture,_'ﬁ+ and a-emission.

. On the basis of measuremehts of soft x-rays and a number of simplifyiné
agsumptions a preliminary estimate of the K/o branching ratié of the 4.3 min.
activity has been arrived at: K/a % 104.

' The complete identification of the masses of the isotopes has not béeﬁ
possible. An éttemptihas been made to obtain a rough mass assignment for the
hu activity by recording an excitation function for the reaction Pt1%(p,xn)
Au195°'x° The threshold for this reaction was located between 75 - 100 Mev
and this, by analogy with leinke's results,-leadé one to think that 7 € x € |
10, that is,.that the 4.3 min., activity has & mass number between 185 and 188,
A mass &sslgnment by milking ‘the Pt and Ir daughters must await the p031t1ve

identification of mass number for the light Pt and Ir aot1v1tles.

~The-searchjfor a-emitters in the medlumvheavy region is being continued.

Informaetion Division

10/10/49 md
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probability that at least
-six -neutrons are évaporated

probability that at least
seven neutron are evaporated
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