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IllllEX 

Plate l - Energy Distribution of Positrons from Na22. 

2 - .Absorption CurTo of ia.diations Emitted by Ne,22. 

3 - ihreE. Inch Window of One Mil J.J.ur:i1J:w:1 Foil on Pf.)r!orated 
Be.eking. 

4 - Oathode Construction. 

5 - ~bro~ Inch Window of One Mil Duraluz:iimu:i Foil, with Largest 
•.Aperture One and One querter Inches in Di~eter. 

6 - Oonplete Equipoent for Detection of Positron Ecission fro~ 
Ba.dioaetive Ink. 

7. - 0. ircui t Die.gr om. 



1. .Reference: (e.) Ltr. froi:. Chief Postal Censor, Lt. Col. 
N. Y • 01.l2'lson, The Office of Censorship, to the :Director, Naval 
Beser.reh Laborntory. 

2. In reference (a) the Office of Censorship requested this 
Laboratory to develop a rapid Means of inspectil1€ ma.il for radio?ctive 
ink nesct\8es. It was suspected. that the r~dioactive ink 8mpl07ed 
by eneny agents would be prepared frcm rridio-sodiUil. '.By proper treatnent, 
this ink could be rendered. safe .fron detection by the usunl cheoical 
tests. ~he i:iessage could be re-v.eal.ed by placing the letter sheet in con­
tact with ,Photographic filo and eJQ?osing for a few hours, 'Which was too -
lengthly a ti:ae for Censorship inspection. In the following pe.rt>tT~phs 
is described a Geiger counter device which appee..red to be sufficiently 
sensitive and r~pid for the purpose. 

. 3. Na.22 
tl8Y be prepE-.rea by 'boobnrdlne fluorine in the :f'oro of 

NaF and Li:F with alpha. partic·lea .. frora radon. !rhe reaction is described. by 

4. Stronger preparations cnn be produced by the bombi:;.rdnent of 
masn,esiuo with high speed deuterons, according to the reaction 

5. The active sodiUD disinteGrates to for~ neon gas an1 positrons, 

6. ~he positrons have the energy distribution shown in Pl~tc 1, 
wit,1 a r;1axinw:1 energy near 0.6 MEV. Acconpanying the positrons are an 
equal nuobcr of g,m!:ln ray q_u.P..nta of en<'rt;y l.3 11.EV. :Both the positron 
nnd ga1.J.r:1a. rr:-;y rndil:'tions r:.ay be detected. with Geiger counters. 

7. The Geiger counter is a sensitive detector of ionizing part­
icles and quanh. since it responds to sinblc ch;,.rged particlea,. It 
falls short of being a perfect detector because of its baokgr.ound count, 
which ordino.ri..ly is about .two per minute per s~uare centir.ieter of 
cathode area. This bnckground tends to ~ask the effect of the dis­
integration r~.diation. In general, it is difficult to detect quickly 
ra.dintion whtch producc:s fewer counts th"'.n the b!:.cki:;round. Using a. 
gnr.,ua ra.y counter, it was found th."lt th.e counts f'ron a letter written 
with r:~dio-sod.ium amounted. to little uore thl"n the ba.c.r...ground count -
oaking it. necesssry to count for ·•bout one he.lt minute to assure detoction. 
Detection with a positron counter, w~s cuch mort effective. The expl.~.n­
ation lay in the relative efficiencies of the two counting processes. 
Gamna rays do 110t ionise the g,iseous "olune of the counter directly but 
eject Cor.:xpton electrons from the cathode wnll. On the average, 
onl~r one out of every hu1dred quanta striking the C"-thode 
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succeed in e.1 ectin& electrons into the active "IOlwne of a counter. Pos­
itrons, however, ionize the gaseous volume of a counter readily, prod­
ucing from 50 to 1000 ion Pairs per .centine.ter of path at atmospheric 
pressure. Since only one ion pair is ne@ded to trigger a count it is 
obvious that positrons may be counted with 100 percent efficiency. 

•· !!!he major problem in positron counting is to get the positron a 
into the active volume of the counter. Plate 2 shows the n'W:lber of pos­
itrons from Iadio-sodium which penetrate various thicknesses of al~ 
inum foil. At the maximum energy of 0.6 M!lf, 0.5 mm of aluminum is 
required to stop all the positrons. · Eight hundredths of a millimeter 
stops half' the positron emission and four bundred!;hs transmits three 
fourths of the positrons. J. positron counter should therefore be 
constructed with as thin a window as possible. Since the counter mu.st 
be evacuated, the window: foil mu.st be strong enough to support atcos­
pheric pressure. .AluminUJ11 foil one-thousandth of an inch thick, support­
ed atmospheric pressure ova- an area one-half inch in diameter. · To pro-

vj.d-e · a· wind.aw- :of. larger areP., the foil was · supported on a perfore.ted disk 
of heavier oetal, as shown in Plate 3, where the complete window is three 
inches in dia,meter and the individuru. Ppertures are 3/8 inch across. 
On,J quarter of the cathode was cut away facing the window so that the 
positrons penetrating the window .entated tha. ~ -i~e volme ~iNOtly 
(Plate 4). With this counter, the positron count from a letter ·was 
about ten tines the "background count end therefore immediately detect­
able. 

9. A slight i::iprovei:::ient was achieved by .the use of duraluminum 
foil, which supported atmospheric pressure over two square inches, 
(Plate 5). 

10. A she&t of cocmon writing paper ia of the order of three 
thousandths of an inch thick, end stops as many positrons as one 
thousandth of an inch of clUDinU?l. The inspection is therefore 
linited to one letter at a ti~e if the letter is not to be re.ooved from 
its envelope. About ten ·letters per minute ~ay be inspected. 

ll The counters illustratod were filled with argon and alcohol 
pnd co~d be used ,;,ith any of the caivent.ional counting or inte~ating 
circuits. ~he complete systen built fort.he ~ffico of Censorship is 
show in Plo.te 6. It employed the sinple integrnting eircuit.ol Plate 
7. A radioactive letter passed across the window ol the counter woul.d 
deflect the· toter :full scale. 
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