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RESEARCH PROGRESS MEETING 

May 20v 1948 

-·By Margaret 'Foss"Folden 

Anthracene-cou.Iiterso Lo Wo]lters 

Efforts have been made to design ah anthracene counter ·.:t_Jchout amplifj_c~i"ciono 

With a 1P21 tubev for photo.rm:.tltlplier stage voltages up to 120 volts, it was found 

that the si.gnal=to-noise ratio remained nearly constant at about 5 to L The noises 

were caused by thermionic emission& field emission and positive ibnsc To keep the 

noise down it vms determined that the first two stages should be run at low voltages o 

Voltages of 180 to 200 volts applied to the last seven stages vdil:l raise the total 

gain sufficiently to dispense with conventional vacuUt'n tube pulsed amplifiersa Tb.e 

standard commercially available nine stage photomultiplier mounted directly at the 

deflecting plate terminals of an oscilloscope tube shows indiv:i.dual pulSElS of up to 

20 volts in height a Since the charge transferred through the last few photmrru1tipl~er 

stages is large~ the last few stages must be bypassed at the socket with small mi,Ja 

capacitorso The total voltage across pins 10 and 11 is around 1800 volts~ so breA.kdown 

must be preventeda A slot was cut halfWay through the base and socket between. these 

pins D :..a~9:~~§:)1arrow sheet .of polystyrene inserted into the slot 0 The tube base was · 

filled with ceresin wax and the socket and circuit elements liberally coated with 

ceresin waxo 

This arrangement permits direct determination of the counting by varying the 

decrement of the output circuita Rough measurements confirm previous oscilloscope .. 
observations of duration of about 1/10 microsecondsa This was a factor of 100 

longer than the response time of a photomu1tiplierD s' that this appears to be the 

ultimate limit of resolution of the anthracene as a cletecting substanceo 

Bismuth a Emitterso Ho Newman 
.~----~·------

Bombard.111ents of lead with deuterons in the l84=inch cyclotron have prod.uced 

a emitters shown to be bismuth isotopes a Half-lives of 1=2 min" of 9 min ·with 
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5o5.:, o2 Mev energyv and 60=75 minutes with 5o4 + o2 Mev energy have been 

observed a 

a pulse analyses to determine energies were also done; The amount of 

Geiger activ·ity (106 
GM counts/a decay) was so excessive that accurate measure-

ments were not obtainedo 

Effot:ts were made to obtain mass assignments by recoil experiments on 

the thallium daughterso K capture was a complicating factor" Half-lives of 10 

minutes~ L5 hours~ 6o5 hours and 29 hours were noted as compared with LS hour 9 

7 hour and 27 hour activities of thallium isotopeso Certain inconsistencies 

may lead to the conclusion that the former are not thallium iaotopeso 

Studies on the bent ·crystal x~ray spectrograph were begun~ to differentJ.ate 

between internal conversion relations and K capture in order to establish mass 

assignments and modes of decayo 

Internal Conversion K Capture 

The x=ray is characteristic of the daughter nuclel,J.s and i~ay be spect;rographically 

establishedo · 

Balanced absorption is used for lov,rer element so For .the h:l.gher elem::·mts D 

absorbers are not .available and in addition the distance between tile K and. the K 
Ct j3 

lines overlapo In consequencev a sp•:;.ct;rograph eust be used.o 

.Arter st;udying the work1 of Dul~o.nc1. EL'lcl K:trkpatr~:.ck 9 1930 and of Ca:wlwisv 

1932~ a nurnber of bent crystal arrangeme:o.t.s vv·ere triedo 'rhe spectrograph shown 

in Figure 1 has now been constrtl.ctedo 

1 
Compton and Allison. 9 X=Rays in Tl1eory and E-.r.periment 9 Van Nostrand and Companyo 
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x 3/4" Aperture 

..,n ring 

The grating space is lol78R and a 5 mil crystal is usedo The film is held. in 

position by a stainless steel holdero 

This spectrograph gives good focussing for Cu and Mo x~rayso 

A spectrograph as illustrated in Figure 2 with the· crystal at the focus and. 

the counter behind the crystal is now in the final stages of designo VVHJ;J. this 

arrangement the slit and counter are aligned as the sample is mmredo The collimator 

keeps the direct beam from entering the countero 
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slit 

ticoincidence tubes 

Figure 2 

It is planned to test both spectrographs with 303 day Cd109 • 

The Synchrotrono EoMcMillan .)..:· 

At pressures of 3=4 microamperes~ with the magnet on and without rof o » 

betatron actiori and x=radiation has occurredo This seems to prove that the mag:;_1etic 

field is satisfactoryo 

LMB/6-2=48 
Information Division 
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