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SUMMARY OF THE RESEARCH PROGRESS MEETING of January 25, 1951

Bonnie E, Cushman

EBmission Spectfum of Curium, J, Conﬁay{ ‘In>1947 Warne:‘isolated enough curium

to,givé a spectrum; at which time 54_chara¢teristic_;;ne$ were'fdundo Recently
.Crane has made more of this element available and further spectrograﬁhic~in—
. vestigation has been made, | -

Because of @urium“s‘pigh_ggtiﬁity, the work was done in a glove Box and
the exhausted air was filtered ﬁhrpughhglass wool, Fig° 1l and 2 show the arrange-
ment of.the.spectrograph in the drj box, This apparatus is no longer in ﬁse, |
others haviné béen‘built since, |

. The Cm was dissolvgd in 0,1 N HCl and 0,1 pg samples were evaporated
onto coppér,and carbon electrode§° The Qu electrngvsaméle‘was sparked fof 15
see, using‘the‘Cu lines as a stanqarq” whiie the carbon electrode was.arQed for
15 sec, at 7 amps,, a;eing irqﬁ!at‘the same time”to ﬁfovide a standard, The
lines foﬁnd were measured only-to 0,2 8 and so are not accurate enoﬁgh for term
analysis, although suffieient for identification purposes in ordihary ehémiéél |
analysis, -The lines identif;edﬁﬁhus fgf_are_listed in Tablé.I, Those méfkéd
with an ésterisk were found in the 1947 measurement.

Studies of #° Production in the Deflected Beam, R, Hildebrand, The proceés'

. p.* C-—»uo is known to occur with a cross section*o‘b of*approximately 5 x'lQ-28

2 as measured by Crandall“ Moyer and York The eross section o'H of the

cm
reaetlon P+ p__.uo has not been detarmlned speclflcally‘and there is some
doubt that the process actually oceurs Mr, HlldqbranGVS'd;scu551on related ..
to efforts made to Measure the ratlo o‘c/O'Ho A ratioief.l/s to 1/10 i;
easily explalned theoretlcally one of l/lOO or O belng much more diffieult,
Recent experlments show that it is less than l/lO but that it cannot yet be

said w;th certainty that it differS’from 0,
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Initial expériments_using the in?g?nal beam>of the éyclotron,»with._
pair spectrometers anq polyetgylene‘and cgibqn detectprs; were unsétisfactofy
because of.the difficulty in ménitorigg the beam, ‘Thefefqre‘the external
beam was ﬁsed with apparatus‘similar to thay used by Panofsky; Stéller and
Steinberger at the sypchrp@rch, Howeyer, the ba¢kgr0und at the cycloﬁron'waS».
unfavorable for this setwup‘and it was mgdified according to sﬁggestiéné made
by Leith, Assuming that there ﬁas_no ofher‘process occurring to produce gamma
rays other than n® decay, the gammas could be detected by conve;iing‘them in
a radiato: into electron pairs which would be pieked up ﬁy four scintillators

. N
in chhcideneeo (Sae Fig, 3) qu a thig fédiator one»would expect the count.
to be proportionai to;22f9x7A.whereVZ is the nﬁmber‘of bfqtons, P is’the
density, x the thickness and A the area of thé radiator, Iﬁ wasjshOanthat;
the cqunt was linear with the‘target thickness ﬁhen the background waé‘elimia
nated, With the target thickness chosen so as to give phe same stoppﬁ@g péwer
in each qase, the yield WaS'glso Shown,to_vary lipearly with szﬂx/A aslshown
 in Fig, 4, o - ; \ |
B To test whether énother_source of éharged pairs was préSent, detectors
'wgre placed at an angle whers it_was known thét the number of coincidences.
from gamma rays due to méson decay is negligible_n ‘It was found that the
count was the‘samé és that:withdut a target (see Fig°i4); Since the back-
,ground was worse with-an aluminum target than ﬁiﬁp carboﬁ»or beryliuﬁ, it
might'be thought'thafnelecfron pairs are coming directly from the target,
This problem wili be inveétigéted furthero 'Itvseems hardly likéiy that the
backgroundvis coming frbm another source of gamma rays, because a plot of counts
_vs,, rédiator thickness showé them to be high energy gémmas, andbgammaé below

10 Mev can't be detected with this type of counter,
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It is intended to refine the apparatus to detect pairs of gammas by

means of a ring of coincidence detectors; thus obtaining angular distribution
and an absolute cross section,

Relative cross sections were given as follows:

Crendall, Moyer, York: Hildebrand:
T | : © 0,00 % 04
Be o o;Q o
c 1
AL iav *.2
Cu _ 2.8
Ta | .4

.New Measurement of n* Meson Mass, F, Cartwright, The méasurement of the

n* meson mass was based on the experiment of Richmg#? Whitehead_and Wilcox,
whé determinéd the cross section»of ﬂf prqducticn,by p?otons on protons,
using photographic emlsion _det’_ectors° Tﬁs arrangement is shéWﬁ in Fig, 5,
At the maximum energy,of"thé ﬁ*,‘the,n‘and P formed will go off with E
the same momenta, and thus the mass of‘?he meson can be found on a tw0'bédy’
basis if a deuteron is formed, This situation is illustrated in Fig, 6,
If the process does not'inyolve deutgronrformatién theAenergy spectrum will
, 5e ﬁhat 6f Fig? 7. Here the eﬁergy of the peak corresponds to that of the
~deuteren, peak of Fig;'6, The;peak of the.engrgy curve ié determinéd Only
by the mass of the meson and the esnergy of the protpn beam, Therefore, in
order to determine the meson méés; it»is neceéééry to know which situétibn
cofresponds t; the expérimenta@ condifignsow

" The beam energy was determined to = 1 Mev by means of Cerenkov radia-

tion immediately before and-after the experiment,-,Sincé it proved to be the
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samé at both times, it was assumed that it did no£ ghange during £he eiperi-
mgnﬁ, An expression for the resolution of the‘apparatﬁs was derived and’
folded into the experimental curve and the result compared with,the'theorétif -
cal curves for the twe cases, Agreement with the theoretical curve based onv
deuteron for@ation was good as may be seen in Fig, 8, Very recently érowe
has observed directly the'deuteron produced in this process, Therefore the
mass of the #* was calculated on this basis and found to be 275,1 *ai7
slectron @asses, It was pointed out Fhat,a differe#ce of l Mev in the prbton.

beam energy corresponds to about 1 e ,m, difference in the meson mass,

LN
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Table 1
Wave Lengths of Curium

-Wave Length Intensity Wave Length Intensity Wave Length Inteneity . Wave Length Intenaity Wave Length Intensity Wave Length Intensity
) Spark Spark i Spark . Spark . . Spark Are

2516.0 2. 2968.9 4 7.5 7 3962,2 ‘2 4239.8 3 2832.2 9
2562.3 1 2984.5 3 3492.9 2 3962,8 2 4283.0 1 3019.6 9
2585.8 2 2996.2 3 3498.9 5 - 3965.0 2 4289.2 1 3943.7 9
2616.8 2 2998.3 3 3503.7 3 3970.2 .2 - 4293.0 1

2617.2 3 2998.8 2 3510.3 3 3974 6 4299.1 1

2625.4 2 3000.8 2 358.5, 2 3984.6 2 430L.5 5

28.2 2 30041 2 35461 5 2990.9 1 4309.7 1

2636.2 3 3037.4 2 3550.3 3 4003. g 4313.1 s P
2651.1 & 3044.7 6 3567.4% 5 4016.2 1 4318.7 3

2653.7 b 3046.6 5 3570.4% 2 4017.0 1 43234 5

2677.0 1 13047.5 2 3573.0% s 4017.9 ‘2 432%.8 IS '

2693.8 1 3050.8 2 3581, 3 4018.4 t2 4357.2 2

2704.8 1 3059.0 2 3585.8 3 4024, 3. 433.7 3

27071 1 3081.6 4 3591.9% 4 2 4028.0% 2 W32 2

2N0.1 1 3092.8 4 3619.9 2 4031.6% 1 4435.3 2

2725.6 2 3096.4 1 3639.9 1 40364 2 Lils2.0 3

2727.7 3 3101.5 1 3643, 1 4052.4 1 Lih6.5 1

2736.8 3 3104.9 1 3670.4% 2 61.6 1 L455.2 2

2748. 1 3118.3 3 3673.2 3 4o78.9% 4 4546.9 1

2773.5 2 3143.9 1 3691.7 3 4089.8 4 4570.1 2

2792.0 1 36l.8 3 . 3692.5% 3 106.9 3 4608.3 2

2796.2 1 3186.4 1 3696.4 3 4181 2 4632.1 1

27%.4 1 31590.3 1 3697.3 2 4128.5 2 46654 2

2611.5 5 3195.6 1 3708. 1 41304 2. 46704 2

2817.4 4 3197.0 3 3709.6 1 .3 3 4681.8 2

2821.5 i 3197.5 2 3723.3 3 48,2 1 4722.8 4

2832.2 6 3198.0 3 3732.3 3 4156.5 1 47616 b

2833.7 4 320.0 L o- - 3738, 3 4156.0 4 4873.8 3

2862,2 2 3220.7 é 3739.3* 4 £.64.3 1 48805 3

2862.8 2 3230.3 [ 3750.5 3 41884 2" 4905.6 4

2872.0 3 3238.6 2 3763.6 A 3 194.3 2 4906.3 1

2882.3 b . 3252.6 2 3767.3 3 4202.4 1 4925.5 3

2888.5 2 3279.4% 2 3778.2% 3 4208.0 6 4989.9 1

2888,1 1 3296.7% 6 3788.0 1 W86 3
. 2909.1 2 3304.9% 2 3799.5 3

- - - - ,
2920. . Y - . .

2929.0 2 3382,7 2 3903.9 7 Linen also found in 1947 experimsnt. . ] MU
2933.2 3 -3392.0, -3 3908.2 6 Lo

2934.9 3 34171 [ o I96.6r 5

2935.4 3 .2 1 3941.5 1 - .
29445 2 3425.9% 3 3942.1 1

2953.0 3 3436.5 1 3947.9 3

2955.6 2 3439.9 3 3948.8 2

2957.5 b 34k6.6 2 3953.3 1

2961.8 2 3458.3 1 2957.5 1

2963.0 H 3461.7 7 3960, 2
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BY 341 MEV PROTONS - ON PROTONS.

THEORETICAL CURVE
MESON IN P STATE

PRODUCT NUCLEONS IN S STATE
(-WATSON and BRUECKNER)
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