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SUMMARY OF THE -RESEARCH .PROGRESS i\~'lEETING 

March ~0~ 1949 

H. P. Kramer 

On the Deflector of the 184" Cyclotrono J. Valeo 

The proton beam in the 184fi cyclotron has been successfully deflected and its 

intensity has bee~ ~easured by an ionization chamber. A current of lo=lO ampe was 

found when the beam was intercepted by a counting area with a 2" diametero By taking 

into account the size of the aperture by which the beam leaves and any possible spread 

it was concluded that the counter was exposed to only·t of the beam's cross s~ctiono 

On the assumption that the proton beam like the deuteron beam varies linearly in in-

tensity with diameter it is estimated that the strength of the total deflected beam 

is2xlo=lO ampo The intensity of the internal circulating beam is t ~ amp., Thus, 

the beam is reduced in deflection by a factor of4xlo=4. In the past it was possible 

to deflect the accelerated deuteron beam with a decrease by no more than a factor of 

1/lOo The present high loss can be minimized considerably by correcting the inaccuracies 

in timing to whicJ:t it is attributableo 

In order to achieve the higher voltage between the electrical deflector bars that 

is necessary for operation with 350 Mevo protons, a new set of transformers has been 

installedo Each transformer is driven by eight thyratron circuits, whose design is 

shown in Figo 1. A new non-inductive resistance has been inserted between the plate and 

the high voltage lineo The decrease in inductance has cut the pulse rise time to .21" 

seco (See Fig. 2) The peak voltage which can now be placed on the deflector bars is 

200~250 kvo Each thyratron is capable of furnishing 11 kvo It is however not necessary 

to use the thyratrons to the full extento In order to deflect the deuteron beam 

the thyratrons were run at 4o5 kvo And it was thought that 7o0 kvo would be sufficient 
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to deflect the proton beamo However, its was found to be necessary to run the 

thyratrons at 9e5 kvo for proton deflectiono 
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The transformer core laminations have been reduced to t of their former thick­

ness in order to minimize eddy current losseso 

The Permeability of Membraneso Dro Usingo 

The membranes that surround living cells possess the property of discriminating 

among the ions in the blood, allowing some of them to pass into the cell and rejecting 

otherso Furthermore~ the power of the membrane is biased in directiono Ions that are 

readily admitted are not easily passed outo This matter of the discriminatory perm­

eability of membranes has been investigated quantitatively by means of tracerso 

Inside the cell, the most abundant cation is K+o In the surrounding blood 

stream its concentration is lowo In the plasma, the concentration of Gl- is high but 

in the cells, it is comparatively lowo This phenomenon is interpreted by Conwayss 

hypothesis which states: 

K0/Ki : Gli/Cl0 o 

In this formula the symbols for the chemical elements refer to the concentrations and 

the subscript o denotes that the ion is located outside the cell and i indicates that 

the ion is inside the cello The formula is an expression of the notion that the potential 

gradient across the membrane controls the flux of ions into and out of the cello It 

represents a good approximation to the actual situation when the concentration of 

potassium ion in the blood is not below a certain minimum valueo 

Tracer experiments with labeled sodium ion have demonstrated that the potential 

·-· gradient across the membrane is not the only factor that controls tbe fluxo By sus-

pending a frogns leg muscle in a solution containing labeled Na+ and observing the 

time rate of change of the concentration of Na+ in the solution it was possible to 

determine the speed of exchange of sodium ion through the membraneo Figo 3 shows the 

apparatus and the results with Na + o 



UCRL .324 

In the search for the mechanism of transfer across the cell membrane that was 

needed to complement Conway's hypothesis, two possibilities were considered: 

lo the diffusion of free ions 
./ 

2o actual transporto 

For free diffusion, the follo~~ng formula holds true: 

m./M : a. Ia· J: 0 0 ·~ 

where M denotes the flux of ions in unit time and a, the electrochemical activity 

is defined by 

RTloga : RT log a + F 'I' o 

The calculated value of the ratio Mi/Mo is 50o The value that was found by experiment 

is lo This discrepancy clearly eliminates free diffusion as a consequential mechanism 

for the motion of ions through the membraneo 

By actual transport is meant a mechanism for ion transfer across the membrane 

that requires some of the energy that is generated within the cell. The minimum energy 

needed for actual transport was calculated to be about .30% of the total, energy available 
'.\'": 

from metabolism in the cello This requirement seems to be too high and therefore this 

possibility must also be ruled out as being improbableo 

Perhaps, the explanation for the singular behaviour of sodium ion with regard to 

its passage through the cell wall is that there exists an enzyme-like substance in the 

membrane that binds these ions, moves them through the membrane and releases them.on 

the other sideo 

Experiments with labeled iodides have been carried out to measure the rate at 

which iodides enter and leave the cellso It was found that the experimental results 

can be interpreted simply on the basis of the potential differenceo 
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Light Iodine Isotopes., 1., Marquez., 

120 121 122 123 124 125 126 127 

1.,8 hro 

J 

Table of Light Iodine Isotopes 

12l 
51sb was bombarded withJJani.331Vlevo(-particles and a 56 do K=captive activity 

was found., The 56 d., I activity had previously been ~.ssigned tp the maaa. number 125., 

This bombardment9 however~ points to an assignment to the mass number 123., 

In the bombardment of ordinary antimony (Sb 121
=
123) with 60 and 100 Mev o( 

• particles 40 mino 9 lo8 hr.,~ 13.,2 hr.,~ 4 d.,and 13 do activities were seen., These were 

given the mass assignments indicated in the section of the isotope table that 

accompanies this report., (The mass assignment for the 40 mino activity is less than 

The 40 min., 9 1.,8 hr.,~ 13.,2 hro I activities were also produced by the ~ =bom= 

bardment of Sn121., 
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An attempt is being made at present to explain the mechanism by which a cA · 

particle transmutes 
50

sn
121 

t";} isotopes.. Also, work is going on to fill the 

place in the table that was left vacant by the reassignment of the 56 d. activity. 

scb/5-19-49 
Information Division 
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