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f"’-’*i sinplt uu spoetrmtor umg 80 i‘o«ul.’mg was ut up to ttudy ‘B!u
__a/m of the ions produced by waricus $ypes of #ources. 4 schematlc disgrem =
.7 -of %he mpparatus is shown in Fige 1, which is to a lerge extent selt-explmtaryo
" fhe.dsolation transforper wasz simply s pioce nf RG 8/U cable about § feet - N
.. long snd was used in order to aperats the source &% high scoelerating - L
" woltage allowing the sollector tc be st essentially zround potential, m
—_— ,colnnati.ug #lits were 0,05.0m wide and were @paced l en apart. The L
.. ooarse slit :Imud_iatcly prepeding the oollector cup was Ou5 om wide. The © ==~
" slectrometer was the integrating type which indicated the potemtial due
. %o the charge colleoted on ® known capscitance. ~The vacuum tube voltmeter .
.. -indicated the ‘potential of the Q46 MFD cepacitor due to the totel charge ST
~.resching the slit system, It thus served as & monitor of the source output
. for eech firing. The neon lamp was & yrataat ca_ for ".;.he tondenser egainet
- brcakdm discﬁurgﬂ of the m.. ~': R ‘ g O s ST
!’hu ctpac!hnou er tha cend.onur cr iz not criticnl.' VYalues from

0,05 to0 0,16 wfd cun be used. The voltage to whioh this capacitor was
: ahargcd dcpundl upon ﬁu !:ypo o!' souroo mad Aad vu-s.od ﬁ'aa 8 'ho 12 kv.

o !'ho m@etic ﬂ.ald bohr«n *hha pnlo p.locu was u‘ba‘olilhed by paasing AP
“rectified alternating ourrent through suitable solls around the megnet yoke = - -
adjacent to the pole piecsss ‘The velue of the magnetie field was determined
by messurements with Gensrdl Blectric gauss moters. A plot of the field - '
¥a. sxoiting ourrent 4s gZiven in Pig. 2. In erder to be guite eartain of

the trajestories expectesd “to be followed by sccelerated protons we made use
of /the ‘stretched wire techniqus. “To do this, we removed the brass drift = .
;tubo and placed +the wire in such a position ‘thet it entered and left the .
“marmetie field 4n ths pleces formerly ocoupied by the 3lit system. ‘a'ith

.. ‘the magnetis field.on und sultable tension on the wire, the ourrent in

the wire was adjusted to make the wirestay in u ‘amooth ourve in the m.gmtu
f1eld, “Hp in gaussean is then g.'nn by 1 » where ¥ s the tension . -
in-dynes snd I the surrext in arperes. mue- Lor -4 typical ndjns‘hmnt of

the :pec‘hrognzah were $= 10 g x 980 » 9800 dynss; I = 5.6 .smps, giving -

- Lor, Hf 1e8 x 10“ ‘GAUSS=aATis The smgnot -surrent was € smps, making 4 riald

- ~-ef;about 1140 gm:. ' !‘he uccmraoy I tho mm'mnt was pro‘bahly n’sout

,1menea .oos" txmx:. 2020* wide and ‘sbout 1/8 inch long, swaged between .
‘ ‘1/8 inoh in &ismeter, These filsments unexpsctedly : _

ons whose g/n upr:eapqndhd .tb protons {nu 1). : g, R
) :H;“‘::-,%u.;u. 00. oo S - o
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!"!ham\ 1o:u \nre collactoa with an lacalarntib.g potontm of 15 kv und .
magnetio thlﬂ of IG&O gnuu. H(: of ningularly aharged particlu in L

gL
”5 @~”’ Hf - 1.11 x 101‘1—‘{"’ L

vhu-o x is the mass o!‘ tha pnrtiole in 5rm an:! v ‘l:he ncoulnrating potcntinl o
' in-wolts, For 15 Kev protons Ep is 1,7¢ x 108 gaussecms This valusof . .
Hp 48 sufficiently close to that of the stretched wire mumrement tc B
tablinh that ‘bhe aeaaleratad partinle: wore protena. P R

oo W gl il e e J’

ﬁaﬁns anhblilhod thc ﬁ,old nnd uoeoltratins voltlg‘ at i}uch ness 1 S
s received, we oould quitc confidently set the conditions under which higher '+
‘megses should de collected, -Leaving all settings constant, the ratios of = -
‘gharge oollected by the Faraday oup Qe to the sharge sollested on the slit -

- system q. were not constant from: ane firing to- another, ‘Howsver, by taking
" the data of nany nringa ve oould get - :lén or the relative nmzmts of

: !ihh . typiod. dmrberiud ﬂ ﬁlmnt we obtained tha surve m‘.’ ?1g. 3. :
:: which shows Qg/Rg versus maguet ourrent, Mass 2 fons wepe burely detegtable. -
'They mmbered perhaps 1 percent of the mass 1 ‘particles.” Masses 6 and b -

“were detected in mmounts of about 50 percent of the mess 14 These were TN
attributed to doubly mnd singly oharged carbon. = Nany sttempts were made
‘$o0 deteot larger relstive smounts of mass £ from yarious deuterized Ti
-filaments, ~The ‘results. were always praetict‘lly the ssmes ' The abundanes .~ .
of mass £ was 1 percent or lese than that of mass l. We suspsoted that oil
from ‘the diffusion pump, rubber gnkm und gen-rnl cnntm:m:ibn wore. R
npplarins *the masass 1. ﬁtnd 12. L e e B S

) Iut we r-phwd tha aouterised n ﬁlmt by a pln.in !i ttrip. not P
onttriud. fhis filament was heoated in veouum by passing s stesdy onrront
“through it wmtil it was quite well eut»-;und. Ne then sttempted to firs =~ =
this filmment in $he regulsy manner, ‘¥hen'd typioal deuterized filament u‘jii o
~£3red, “there :4s & vwisidble bluish glow arowmd the filument which sesms to -
. be somewhat cheracteristic of such discharges. Fhese discharges 1iberats -
‘bursts of gas which show om -the ionization prassure gauges eonnected to tha e
‘fube systen. &%t first the undeuteriszed filament refused to give the blue - S
“Qishoarge n.adp- ‘bursta, but after meny firings and settings of the velu;o
“om e abnrgo storing ospasitor Cp the filsment began acting as if 4t were - ' e
douterissd, .The cgtotmgraph showed sbout the asme amount ef charge =
reaching the siits ‘as with a normal filament. Mass 1 was present im abouwt . © -
the ssme abundanoe ss with a deuterised ‘filament and masses & and 12 were .7, -
“in evidence, We gould ‘dotect no mass 2, Thess experiments indicate that . ...
wo Are troubled by hyﬁnc&rbm probably from tho on dirrucion pump, pvem . 7
13. : : ’

The mxt u:periunt was to aout ﬁze deutariué ﬁlmant vith . :mau L
quantity of deuteroc pareffin (CDg)p. - This was done by gently wariing the .
tj’uri od 1mnt~mr l meson §1m u.nd tauehing 1t w‘th » pieoa or parafﬁn.

sﬂ'eral it‘cempts “Were mda Vto detect masses 5 and 4 rrom deuterized titanium 4
. filamentss ~ Thers was no indication’8f*i niks § Psek end the ahundanco e
- of ‘mass 4 was -aquul %0 or lan than; $hat of negs 2. SO R ST LI e s KL
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l"fhe ﬁhmsnt m “then mtuho& in the mess s,mctrogra?h nhom it bohand
in 2 normal menney, We again obtalned the usual sbundance of mass 1; dbut = -
the ‘mass 2 abundanos was greatly inoreased ss is shown by Fig. 4 which givu
Qe/Re versus megnet ccurrent. The ‘abundence of mass £ was increased ‘pernaps . .
50 fold over thet of a plain deuterized filament, Immediately we wondered =~
42 the meutron ‘yisld of the sccelerator would bde incressed yropartimhly.
" We tried it in ap scoeslerator which was in operation and found that the
‘yield inoreased only be s factor ¢f £ or % over that of a plain’ aouhriui L
‘ﬁlmnt. l’o ut:llfaetory cxplmtinn hap yct bun uévancod for thil ‘.bohav'icr; s

f.f‘inz. : mmma mzwxm somczs :

2 ‘snanl typet af somo; nrﬁ ﬂmdicd awhich used ; point tl@u’brada <
vepaced a few thoussndths of sn inch from & deuterium containing muterial -
on the opposite slectrode. -Ns becams interested in tpark gAp ‘Bources whasn
-we moticed that Ti filsments would continme to fire and emit gas and ‘fons
" wwven though they were burned eut and were not electrioslly. sontinuous, ..
“This was tma 0f bath Aoutoriaed 7L rilamenta and deutem-nax mnred 1'3.

L .Jhe nrst delibcra‘bely made gap_source’ comittad ‘of a 0,010 inch diameter
“fungsten wire placed opposi'b- o small cavity ina 1/3 inch dismeter oopp-r ;
rod into which had been melted » small quantity of deutero=wex, - The

§ tbzmdmno‘onml vere sinﬂar 0 those nf ﬁgutero-ﬂnx acwnﬁ !’1 ﬁlmnts

:jazt, tho oa.vity oon‘baining.'dmﬁeromx was rgplmd by & eryatal o!"
13thium deuteride mounted on ths end of a sopper sr. 'cmhlm Tod as nlustratad
in Pigs ‘BA. Again-the abundanoe curves werv similar.to thoes of the dsuteroc.max -

“oovered 21.filaments, . “In sddition to the ususl massds 1, 2, 5 and 1B, ‘th-ro s

appeered a"peak -6f ‘mass 7 from the Li which wis 4n sbundanoé About egqual -

‘ta ‘tha‘z nt ‘WASE a.'; A1l than “sources wers tested in an ncoelerater -tube

ube “from ﬁa stmépbin‘k of s‘htbili’by and the pulibﬂity-; mtmznating
the 4iibe, ‘At the present ‘writing; 4t in thought that ‘one of he hydrogen
#ocluding metals would “ore mearly ‘Tulfill the reqmremtt -Tor the dautcrim
oonteining mtn:ial 4L the sdurce.  Also it s aoapamtiu?lyfmynm utursta

snsll masa ‘.of the oocluding metal th hgdmgn : :

’7 ’ 05T m &,’h\ngdm ‘g'n.tn‘h neay
plece: 92 ﬂeu"urized mta,l Moh u_ﬁmmmm ar gt TR et g
; nd e W point #paced about 6,010

dnch r o g.L-o8 Saeh | 8 :ource m n-iuedh;uﬁly ln an nacalamtm- tn’oe mﬁ
m';!ﬁuruaual gas’ bnrlt¢-~ ‘The_ neutPon yield w ’
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" %he sssembly was then heated in an atmosphere of deuterimm, This sourcs
. 'has given the best results of any tried to date, and looks quite goods
=" "Y¢s patio of mass £ to mass 1 was considerably greater than with previously -
tested sources as shown by Pig. 6. Also the neutron yield of an scoelerator
" fube was inorsased by sbout a fastor of 2 over the same apparatus using a - "
. deutero-waxed T4 filmment, . Ll -t Tl eyl e
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. !'1;. j"ti lhgna‘ks.c ﬁcld versus mgnet - mt. x m mnurod hy aonenl T
Blootm Esuss motars, ' ‘ : -

T Tige B Dautsrned ) rilamnt abwcr.un af mass 1 vorsus mgnet eurrerte

sl- Z . The erdinate soale shows the mmmber of micro-micro sculombs oonscud
by the Farsday oup per misro-coulomb qollested hy the xlit ly:tm -
m lncalm‘hms ?omtul wus ).5 I‘V. L

h; '-h ﬂ fﬂmmt coversd with (thl}' abxmdanoc or =azses 1 lnd 2 'nrlul :
. ‘magnet ocurrsnt. ‘Ths ordimto :on.lo u tha same as P:.g. 5. Acoslerating
wl’cage was 20.3 I‘Fo ' S LT e

Fige €3 ¢ Dcutaruod ‘ti gap typo leu:-o: -bandanoo or nasses 1 md 2 vsr:uu
L. megnet eurrent, The ordinate soale shows the number of micro= -
microe-poilombe gollected by the Paraday eup per mioro—coulmh
' oolloc'bpd by the ﬂ.it mm !’Iu molort‘hing potm‘hinl m
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DATE BUILDING  NO.| ROOM NO. |apPmowvrD ;' . , ’T{E DELIVER

8y’ Ct 1 3 TO
LiD eRYSTAL
%
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