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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. . 



Cover Sheet 
Do not remove 

UNIVERSITY OF CALIFORNIA 
Radiation La borat ory 

Classification 

INDEX NO. ---Gee t2 ;;(-.3b~ 
This document contains __ pages 
and __ plates of figures. 
This is copy il""of ~~eries~ 

Issued to _....::1{~ . .,.loo(!=~~t!""--__ _ 

Each person who receives this document must sign the cover sheet in the space below 

Route to. Noted by Date Route to Noted by Date 

-. 



'" 

", 

DECLASSIFIED 

UNIVERSITY OF CALIFORIHA 

Radiation Laboratory 

= " ,3 e,MIL. I" :':;;;111*1 +i: - -.Q..!. :t!'PI\I tli 

SUMMARY OF THE RESEARqH PROGRESS MEETING " 

May 26lJ 1949 

" H" Po Kramer 

Special Review. of Declassified Reports 

Authorized by USDOE JK Bratton 

Unclassified TWX Pl8.2206Z May 79 

I REP~RT PROPERLYDECLASS:FmJ 

Z:d-odJ 
Dace 

BerkeieYD California 

UCRk-365 

\. 



" 

Installa.tion 

, 

~gonne National Laqoratory 
" Armed FOI'ces Special Weapons Project 

Atomi.c Energy Commission 9 Washington 
Ba:t'celle Memorial Institute 
Brookhaven. National Laboratory 
Bureau of Ships 
Carbi.de & Carbon Chemical Corporation (K=25) 
.Carbide & Carbon Chemical Corporation (Y",,12) 
Columbia. Unbrersi ty ('Dunning) 
General Electric CompanYD Richland 
Hanford Operations~Office 
Iowa State College 
Kel1ex Corporation 
Knolls Atomic Power Laboratory 
Los Alamos 
Mound Laboratory 
National,Advisory Conunittee for Aeronautics 
National Bureau of Standards 
Naval Radiological Defense Laboratory 
NEPA Project 
New Brunswick Laboratory' 
New YO,rk Operations Office 
North Americ6n Aviations Inc o 

Oak Ridge National Laboratory 
Patent BranchD Washington 
Sandia Laborat~ry 
Technical Info~tion Brancho ORE 
UCLA Medical Research Laboratory (Warren) 

. University of California Radiation Laboratory 
Uni:versi ty of Rochester 
Westinghouse Electrid Corporation 

DECLASSIFIED 
Physics-G~ner~l Distribution 

No o ' Copies 

12 
1 
2 
1 
4 
1 
4 
4 
1 
4 
1 
1 
2 
4 
3 
3 
1 
2 
1 
1 
1 
2 
1 
8 
1 
1 

15 
1 
5 
2 
4 

94 

Information Division 
Radiation Laboratory 
Univo of· California. 
Bfilrkeley ~ . California 

' ..... -



SUMMARY OF TEE RESEARCH PROGRESS hmETING 

May 26 9 1949 

Ho' Po Kramer 

Isotopes of Americium and Curiumo Ko Streeto 

kn241 was irradiated in a neutron flux from the l84=inch cyclotron with a 

view to identifying same new short lived Am and Cm actiVities o 

Assignment of. the isotopes is hampered by the difficulty of chemical· separation 

of·Am and Cm and of these from the rare earthso The separation of Am from Cm,was 

first achieved by Bo Bo Cunningham~ et ala about two years ago by elution with a 

citrate solution from an ion exchange columno A high degree of separation requires 

so much time that the short=lived activities decay below the level of detection 

before the separation is completeo For purposes of isotope·identification it haa, 

however!) been found that a compromise with ,the sharpness of separation was pos,sible 

and that therefore the time consumed by the chemical analysis could be;re~uced. 

The following section of the table of isotopes has been tentatively filledo 

238 239 240 241 242 
, 

205 h. 270'.. ,),.500( 
Cm 6.5 Mev o'..,k 6 ... 2 Mev 

'C:><: 0( 

1.2 ,he 12 h 50 h .-0500y. 17 h 
Am K 505 Mev '~ .wOy. 

capture 0<. 

The long Ii ired .A;m241 was subjected to a neutron flux from the 184:-.inchcyclotron~ 

A 17ho ~ activity was observed o After se~aration from the o(emitt~rs Am,241 and 

Cm242
lJ this lactivi ty was assigned to the first known transuranic isomer Am242~. 

It was decided to re=examine the two K capture Americium actiVities that ,wer~ 
. ~. 

reported by G .. ToSeaborgll RoA. James and Lo 0 0 Morgan and assigned to mass numbers: 



238 and 2399 These K=capture activities were produced by a 10 Mev deuteron bombard-

ment and it is thought now that they ought to be assigned as shown in the table 9 the 

12 ho activity to 239 and the 50 ho activity to 240 0 The 238 place is now thought 

to be occupied by a 102. ho K~capture :isotope., 

The yield from an 80 Mev 0( bombardm.ent of em has tentatively been identified as 

~238 (205 ho 6 0 5 Mev o()o It:is also believed that Cm240 (27 d" 0( K?) and ,Am238 

(2 ho K) were found o 

A limit of 20 percent has been set on the K=capture branching ratio of Cm240 by 

milking of Am240 and finding that this K~capture.daughter constituted less than 20 

percent of the decay products of Cm246~ 

Hemoglobin Synthesis in Humans o J o Hennessey 0 

The uptake of iron in the red blood cells ·of normal persons 'and those with 

polycythemia and leukemia was: studied by means, of radioactive Fe59
0 The iron was-

administered intravenously in small doses o Since it is taken up 'only, in the formation 

of new red cells.., the quantity of radioactive iron present is proportional to the 

'number of red cells fonned after administra'!:;ion of Fe59
0 The rate of formation of' 

red cells is sketched in Fige 1 for polycythemia~ and leukemia patients and normal 

persons., The graph demonstrates that the nature of these diseases is ,the, production 

of blood cells at an excessive rate o 

By introducing Fa5S into the plasma and determining the total volume of plasma 

in the body by mea.suring the dilution of Pu32 it was possible ·to observe the rate of 

depletion of labe~ed iron m d the blood and thus to gain knowledge of the rate of 

renewal of the red cells" It was found 'that the half time of disappearance was about 

110 min" for normal subjects» 60 to 110 mino for leukemia patients a:ri'd:.l5"to. 60 min" 
. . 

for polycythemia patients.;- . .The iron turnover in th~ plasma. is indicated in Figo 2 .. 

Tb~ assumption that underlies the usefulness of the results is of course that 

Fe59 attaches to the protein mol~culesin the red cells in the srumefashion that 



,.' 

ordinary iron does o 

The results are biaSed by the f~ct that no patients with polycythemia or 

leukemia were examined who had not had any previous treatment" 

Cerenkov Radiationo Ro Mathere 

If the velocity of a charged particle passing through a medium is greater 

than the velocity at which the electric and magnetic fields associated with it 

are propagated in the medium., that is: I) when v> c/n where v is the veloci ty of the , . 
particle and n is the index of rerraeti~n in the mediumo then visible radiation is 

emitted in 'a cone whose axis coincides with the line of motion of'the particle and 

whose apex is away f'rom the direction of motiono The diagram of Figo 3 illustrates: 

that the half aperture Q of this cone is giyen by 

cos Q = c/n 1:;;, t == l/nj3" 
v.o.t 

The number of quanta wi thin the frequency band d-zJ that' are 'emitted in a length of 
, 'r 

path 1. has been calculated to be 

dN == 2TT/137 sin2Q (l/e dV) 0 ' 

According to this formula" one expects to observe 500 visible quanta/cmo in the de-

fleeted proton beam of' the 184=inch cyclotrono 

This type of' radiation was first produced in 193'7 by Cerenkov with an electron 

beam o It is believed that it has now been produced wi thparti~les other than 

electrons b namely cyclotron ,acoelerated protonso 

The geometry of' the experiment is sketched in Fig" 40 The proton beam passeSl 

through a semi=cyiinder of heavy f'lint glass 0 Any light that is emitted is focussed 

bya hemispherical mirror situated below the flint onto a photographic plate held 

horizontally above the radiator 0 'The apparatus was eXposed to radia,tion for 30 min .. 

and when the photographic plate was examined!) a spot of' light was observed at a 

position corresponding to a semi=aperture of e = 4106? For the type of flint glass 

that was used b n = 1 .. 9250 And thus", by the formula abov13 p ~ = o 694? !) and frCim this 



UCRI.,...365 ' ' 

one calculates that the energy of the proton beam is 3·66 ± 40 Mevo 

Since fluorescent light that is produced by radiation is emitted isotropically/ 

it was felt by the, experimen:ter that the absence of a complete circle of light on 
, 

the photographic plate and the' presence of' a pronounced spot of f'ocused 'light at 

appro:x:imatelythe correct angle with the direction 'of the beam was satisfactory 
, ' 

evidenc~ that the phenomenon was produced by Cerenkov radiationo 

Some members of the audience D however D expressed uneasiness over the' faot that 

the flat surface of the cylinder perpendicular to the direction at which the observed 
, , 

,light was emitted might favor light of whatever origin to: such an extent that the 
- . 

presence of a spot on the plate might not be considered perfectly irrefu,taple 
, ! 

evidence for Cerenkov radiation o 

. ( 
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