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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. '
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SUMMARY OF THE RESEARCH PROGRESS MEETING

Mey 26, 1949
H,' P, Kramer

" Isotopes of Americium and Curium, K. Street,

Amu’lnwés irradiated in a nexifron flux from the 1‘84‘=inch cycﬂiqtr‘o_n w’i’th a
view to identifying same new short lived Am and Cm actlwt:.es,

Ass1gnment of the isotopes is hampered by the dlfflcul'by of chemca.l separatlon
of Am and Cm and of these from the rare earthso - The separa‘blon of Am from Cm was
first achleved by Bo B. Cunnlngha,m et al, a,bout two years ago by elut:.on mth a
citrate solution from an .1on exchange column, A high degree of ‘sep,aratlon requlre;s
so much timé _thﬁ;‘t the short-lived activities decz.a'y below the level of éetection
before the sepération.is /co”mplet'eo For purposes_bf isotope -ider;tifl'ie‘éxtionv it hes,
however,, been found that e compromise with the sharpness of sepe.rat:.on was possible
and that therefore the time consumed by the chemical analysis could be reduced.

The follow:.ng section of the table of 1sotopes has been tenta‘t:.vely' f:a.vlledo -

238 239 240 241 - 242

A . (
2.5 h, : 270¢ ‘ 150 <X
Cm | 6.5 Mev otk 642 Mev- B p
o 1.2 h, 12 h 50 h | ~500y. 17 h ‘
Am K 5.5 Mev 400y. '
capture =S

The long lived Am?4l was subjected to & reutron flux from the 1,8.4qirv16h"cyévlotron..
.A; 17 'he B activity was observed, After separation from the vo(Gmitt‘ers An?4l and
ém2423 this ':,ac*tiv:‘ity was assigned to the firsf known transuran‘ic‘ iéfonier Am24-2 o

' I£ was decided to rew‘examine the tﬁv‘o K capture Merigimﬁ ac‘blvl'bles that were

~ reported by G. T. "Sezaubor’ﬂg,J Ro A, James and L. 0. Morgan and as‘rsigne'd-to mass numbers:



UCRL=365

=4

238 and 239, Thesg.Kueapture activities were pfoduced by a 10 Mev déutéroﬁ bombard=
ment end it is thought now that they ought to be assigned as showhin'the tableg’the
12 h, ;étivity_té 239 and the 50 h; activiﬁy:to 240, The 238 place is now thought
to ﬁe occupied by a 1.2 h. K-capture isotope, J | |
The yield'from en 80 Mev X bombardment of Cm.has tentatively been identified as
dm258 (2.5 ho 6.5 Me\\rbo()o ' It is also believed that Cn240 (27 4, K?) and Am238
(2 ho K) were found. -
A 1imit of 20 percent hés been set on the Kecapture branchlng ratio of Cm 40 by-_
mllklng of Am240 and finding that this chapture daughter constituted 1ess than 20

percent of the decay products of Cm24oo

Heﬁoglobin SyntheSis iﬁ Humens, J. Hennessey,

" The uptake of iron in the red 5100& éélls-of nérmal persons and thqse wifh
polycythemia and leukemis was studied by means‘éf radiogctive Fe99, The iron.wan,
administered intravenously in small doses, Sincé it is takenvup;only,in thé form;tion
of new red cells, the quantity of radioa@tive;iron‘présent is'proportionallto the
‘number of red éellsvformed after adminisfraﬁion of'Fe590. The\rate of forﬁation of”
red cells is sketched in Fige. 1 for polycythemis, gnd leukemia patients and normaiA
pérsonso The graph demonstrateésthat'the nature of these diséases iékthq préduction
of éloo& cells gt an exgessivé rate, o |

By introducing FeY9 into the plasma and determining the to£a1 yolume of'plasmab
in the boedy by measuring the dilution of Pu®? it Was'possible.tovebserve the rate of
‘depletion of 1abeled iron aid the blood and thus\to gain knowledge of tﬁe.rate of
fenewa1 of the red cells. It was found that the half time of disappearance wsas aboutr
110 min; for normal éubjects8 66 to 110 min. for leukemia patientS:aﬁduisﬁfowsovmin,
for polycythemla patientss . The iron turnover in the piasmﬁ is indiééted in Fig; ’.

The essumption that underlies the usefulness of the results is of course that

Fe59 attaches to the proteln moleeules in the red cells in the same fashlon that
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ordinary iron does.
The results are biaSed by the faet that ne patients w1th polycythemla or

leukemin were exemined who had hot had any prev1ous treatment,

Cerenkov Rasdiation. R. Mather.

If‘thesvelocity of & charged particle passing tﬁrough a medium islgreater
than the velocity at Which_the electric and magnetic fields aSsociated with it -
are propageted in the meéiums thet ;Ss when Y:»c/h.where v is the ﬁelocity of the
particle and%n ié the:indexvof réfraetipn in the médiumo thén visible radiation is
emitted in 'a cone whose axis coincides with the line of motion of‘the paﬁtiele and
whose apex is aﬁay from thé difeetion of motiono‘ The diagram of F;go 3 illustra%eé

that the half aperture € of this cone isvgi?en by

cos & = c{n@ t = 1/nf.

vot
The number of quente within the frequency band d17that\are emitted 1n 8 1ength of .
path.ﬁ has been calculated to be
an = 2W/137 sin20 (Lo a),
‘According to this formulaa.éﬁe eipécts to cbservé-SOOvvisible qugnta/bmo in the de=-
_flécted proton beam of the 184%inch cyclotroﬁo
" This type éf radiation was first prodﬁced in 1937 by CerenkOV‘wi%h an eiectron
beamo. It is belleved that it has now been produced with parflcles other than
electrons namely cyelotron accelerated protcnso
The geometry of the experlment is sketched in Fig,. 4, The proton beam pgsses
‘ through 23 semiaeyllnder of heavy fllnt gi&sso Any light that is emitted'ié focussed
by a hemlspherlcal mirror situsted below the flint onto a photographic pl&te héldv
horizontally abﬁve the fadiatoro The apparatus was exposed to radiation for 56 mine
and‘when the photographic plate Waé examiged; a spotvof light was 6bs§rved a% a
positioﬁ sorresponding to a sémiwaperture of é = 4106? For the type of £lint glass

‘that wes used, n = 1,925, Aud thus, by the formula above, § = 6947, and from this
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one calculatés that the energy of thé proton beam is 366 % 40 Meve

Since fluorescent light that is produced by fadiafignbiéﬁéﬁitﬁed isotropiéally;"
it was felt by the experimenter that.£he'abséncé'of a coﬁpieté circle of light on
the photographic piate and the presence of a pronoﬁ#ced spof,bf focusedﬁiiéht at
approximatel&'the correct éngle with the difection'of_the beam was satiéfactqr&
evidence that the phenomenon was prdduced by Cerenkov rqdiatiano

Somg members of fhe audience, hcwevefg‘e#pfessed ﬁneasines; oéer the fact that
the flat surface of the eylinder perpendicular to the'diréetion‘éf'which the-observedii o
.1ight,was'émitted.might favorllight of whatever 6£igin to such an extent that the
presence of & §§ot'on the plate might not be considered perféé%ly irrefuteble

.evidence for Cerenkov radiation.

&L
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