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The Sereen Type Alpha Chamber v

The following deseription of the sereen type alpha
eshamber is the information reguested of 0. R. Friseh by
We O Ferneliua of the ipasanto Chealssl Compeny. Dr. Friseh
refearred the request to Group F-4 dessuse ours is the most

"y recent application of this device. These shambers were used

W Group F-4 for alpha assay of plutoniwm in the determinstion
of the nuslear effisieney of the Trinity Gadget. They alse
proveld useful in determining the frestion of 49 whish was
sonverted %0 43 in the explosion by means of am alphe iomization
analysis. Owr design sad use of this apparatus is dessrided ia
1A 36, w. wrvia wilkening who was in charge of these instru-
meuts for the Triaity Test hes written on the deseription and
agplisntion of these shamders in the appended memorandum. The
eriginal design is dwe %0 0. R. Frisesh.

o8 142 N X Breidury
‘q: E. wilkening
t g n

' 5 R O
VERIFIED UNCLASSIFIED
PUBLICLY RELEASABLE

N sSIFICATION “‘“ﬁ%n
%;1998 e poc REVEH T

v



/%‘ - r‘[_) Li = (L. \ C] 3
5= G g sesTe—
781 N L, A T i —, Q

FHE SCRIEN TY, E ALHA CHAMBTR

ingizle. 7he alpha chamber in question is different from the eoanventional
parmiiel plate type of chamber in that a ssreen is introdused between the
solleoting and high potential elestrodes., The function of this sereen is
to make the respcnse of the chamber independent of the direction of emlasion
of an alpha particle from the surfage of the sumple. It ashleves this end
by protecting the gollecting electrode from the field due to the positive
ions prodused by the alpha partisle. Elestron collectimis used to insure
a ahort resolving timse, This is ascomplished Yy using pure argon fillings
and applying negative potentisls to the high woltage and screen electrodes.
The advantage of a sereen type chamber over the ecaventional two-eleetrode
type somes only when it is desired that the pulses froa She ghambher be as
direatly proportiosal %o the energy of the alphas produeing the pulses

as possible. Examples of such instances are range analysis of composite
samples and gareful self-absorption studies,

« The following points gonatitute the ghief advantagss of the
soreen chambers in use here. All of them are not due necessarily
$0 the addition af the ssresm.

l. These chambesw together with the imput cireuits used
constitute high speed counting units. A dual advantage results. Alpha

enitting folls having up %o 50,000 ¢/m ean be ocunted with negligilile
losses; and what is frequently mors importssnt, alpha messuressnts e¢au be

3. T™e sigaal -%o-acise retic is very goed (about 50).

4o The day-to-day sad wesk-to-week reproducibility is
quite satisfastory,

5« Samples san de shanged ccaveniently.

Mysieal The attashed print gives the detalls of sonstruciiom.
0.0P.

Jome sanealed tungsten wire with a 0.078* spasing wes used for
preamplifier is duilt into the squareem oa

top of the chasder along with filter sestions for the NCELLED
1ines. mmmumumw%p&ﬂﬂ
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caroon dioxide as has besa used elsewnere in thiEE{igéﬁiﬁéixk' I% fighn O
highly important that contaminating oxyge. or aater vapor be excluded
from the chaumbers. It should te emphasized that the chaavers 1a use
here were desicnad to soccommodate foils five inchea in diameter. For
ordinary countla; a two=-inch foil 14 us:ally satisfactory. Heaoce, all
dimensions of the effective part of the chumber could be scaled down
accordiaglye

- @ =

Electroiiz Circuits. The preamplifier cousiats of a low=-ga.a three

stage SAEC cirsuit +ita negaiive feed-back. The filaments ure operated

by a six-vclt stors; e battery. This circult slicwed 2o tendency to oscillate
whea properl, iinstallsad exv=yti cu rare occasiocus wheu a tuoce ra.led.

A six-stage wpliller also enploying negative feed-back has excallent
linearity sparacteristics. The maxiasum zaia ol the preamnglilier occubination
1s about 10%. The time coustaat of the oircuit :omblnaticn as uoraally
used is avout 20 mlcroseconds. The maximum output pulse size is 150

volts positive. These pulses are fed to a well stabilized negative-bias
discriminator circuit built inte a standard scale of &4 or 252 cirecuit.

A preoision potentiometer in the disoriminator make s it possible te
acourately dirfereatiate pulses of different sizes. This was most

important for the run;e sanmlysis worke. The high voltage for the =500

and ~1000 vclt electrodes is obtmined [rom aa electroulcally ataocilised
power supply.

Summary. The alpha screea chamber serves a useful functicn whea it is

negeessary to anaiyze a sample for alpha particle ensrgies or in any
experiment requiring that the pulses fram the chamber be directly pro-
portional to the original number of lons Jormed by an alpha particle
within the chamber. Our experience here has shown that the screeun %;pe
chamber can be operated having, im addition to its unique adventage juss
mentioned, all the other desirable features of the conventional twe
electrode type chamber inmcluding short resolving times.
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