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Isotope Apalysis or Uranium Samples bx mee.ns or ~ 

( a-Re.Y Groups. 

~Y O.R.rrisoh, Univ~rsity _or LiYerpool. 

The method depends on the tact that, in an ionisa ti on 

chamber filled with pure nitrogen, aaturation oan be readily 
<ft-obtained; all the negative ions , whicb in pure nitrogen are free 

elec trons, produced along the track or an a-particle, whatever its 

di rection or position in tne chamber, oan be drawn to the collecting 

el ectrode. Ir this electroue is connected to a linear amplifier, 

the pulse will be proportional to the energy or tbe a-particle. 

Thus the analysis or the pulses according to size should give 

groups corresponding to the a-particle groups or the isotopes 

234, 235 and 238 • According to Wtlkins ·and Crawford (Phys .Fev., 

.§.1, 316) the ranges of the a-particles tor 234 ,235,238 are 

3 .18 cm., 3.0 om., and 2.63 om. respe 0tively; the corresponding 

numbers of ion pairs are 133,000, 128,000 and 118,000. 

Samples. 

The uranium layer must, or course, be so t hin that there i s 

no sensible absorption in the layer itself. The samples (u O ) 
3 • 

were prepa r ed by v.Grosse's method on smooth platinum foil, 5 cm. 

i:-:UJ1e ter, 0 .05 mm.. thick. Layers of different thicknesses up to 

l!lf!J!l. /cm2 were used . 
------------- ----

actice only a definite proportion of the electrons are 
cted, since some are caught by the gric. 
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.IQgisat.!Qn Chamber. 

A diagram of t he ioni sation chamber is given in Fig.J. The 

top plate, carrying the collecting electrode and the screen grid, 

is waxed to the main body of the chamber with a resinous wax. 

This joint can be easily prised open when it is requi red to change 

the sample;it is closed again by running a small flame aroun d 

the joint. The screen grid (see Fig.2) consists of 0.05 mm. 

di ameter molybdenum wires at a distance apart of 2 mm. (They 

should perhaps be closer than this.) 

The sample is placed in the centre of the bottom tray 

(which acts as H.T.electrode) and is covered with a suitable 

di aphragm to reduce the counting rate to about 50 per min. or 

less. 

Purified nitrogen is passed through the chamber i n a slow 

stream, a bout l to 5 co./ sec. Nitrogen from a cylinder is 

passed through a reducing solution (50 gm.KOH, 100 gm.Na
2

SL0
4 

in 600 gm.H 01 dissolve KOH first and oool , keep out oxygen) 
2 

and dried by means of H SO and P 0 • After changing a sample, it 
2 • 2 ~ 

is found that conditions become constant only after circulating 

a Tolume of nitrogen equal to about ten times the vol"Cllle of tile 

chamber. 

A!lplitier. 

The amplifier consisted of a low-noise hexode valve 

(Kullar.t.EF 8), two H.F. pentodes, a discriminating Yalve set to 
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cut off a l l pulse s les s t han half ful l size, a pulse-lengthenir..g 

circuit, and an output pentode . The pul s es we r e transm~tted to 

a l oop oscillograpb and recor ded on movi ng photogr aphi c paper 

s t r ip. The time cons t ants of all coupling unit s before the 

di sc riminator valve were about 5 x lo-• sec. The length of 

the output pulse was about 1/100 sec. Thi s al l owed ·recording 

with a moderate light intensity, and in consequence with low 

paper speed - about 3 cm. per minute-without undue fogging . 

General Remarks. 

Pure nitrogen bas little (or no 7) tendency t o f orm 

n egative ions. Spoiled by trace~ (0.001%?) of oxygen, and 

pr obably by other likely impuri t ies (li 0). 
2 

Moder ate fiel ds 

suff ice to collect practically all t he e l ectrons, and i n a 

very short time (less than lo-• sec .). The screen grid must 

be narrow enough to protect~ ~o~ot_:ng ele~trode against 

the :field ·:from the electrons ~eotiY•~ un\l!'l t hey have passed 

t hrough the grid , or t he p't,ll s e s h es would vary wi th the 

di rection or the a-pa rticles. On the other hand, t he _grid 

must be open enough to let mo s t of the electrons pa ss t hrough, 

or the pulses would be unduly s~all , and t he puls e-noise r atio 

would go down. The cylindrical shield , connected to t he grid 

pl.ate, forces t he electrons to go to the collector rather than t 

the top pla te. Simila r ly, the tray s hap e of the H. T. elec trode 

helps t o pus h the electrons towards t he cent re. (Small s ize 
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reduces capacity and thereby improves signHl-noise 

A graph of one run with a sample or ordinary U is shown 

in Fig.3. The two groups due to 234 and 238 are clearly separa u 

and there is an indication of the group due to 235. The 

distribution of pulses in each group is Gaussian but the wiQth 

seems to be rather greater than can be ascribed to the effects 

of straggling, absorption in the source, and ampl i 1er noise. 

The excess wiuth may be due to a residual impurity in the 

nitrogen and to a too widely-spaced grid. Improvement in 

t he se latter respects is under investigation. 

A separated sample obtained from Professor E.O.Lawrence 

has been examined and the result shows that the a-group due to 

235 lies approximately midway between 234 and 238 groups. 

A graph of one run with this sample is shown in Fig .4. 

Conditions were not ideal during this run and better results 

coul b ~ obtained. 
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