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assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
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reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. . 
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Unl(,\\lassif:J.sd Distribl,ltion 

SUlIJ.,.'ll8X''Y of tl'...e RasearGh Progress Meeting; of August 4,9' 1949 

:ij.ad:la:tio:n, Effects on Ba.ct,eri.a s Ro Weatherl.'V'ax" 

'rh,S' @ffeets of uJ.traviolet light and x=rays upon baoteria are being 

im~ast;:i..g;a:l:;E)d,.. T'Vm st,rai.rlS of baeteriat> FJsoh~~i~hi~co~t B and its rad,ia'bi.on 
. " 

Jx~ YfiG:S"l;; e·f the experiments 'the cd terion of death has been the inabili'ty 

iD.Q\.:i,'hatiOD, £0 0;(", 24 ho1U"s on an agar plate 0 The most consist.ent res'l1.1ts haw bee,n 

al1.d thel!. spread, on 't;.he sw"':('ace of' the solid nutritive medium fo,!' incubat:i.ono 

Exptn1.en:t;:'l.,al s'UZ"V'i V'M curves have been obtairAd for' both organLSln.s 1lV1.th 

hcmrsl'Irer Bhovr.s; a sigmoid su.X'vi'Val curve vlith ultraviolet light; (Fig~ 2)., These 

Va:r.'ious expla:na:tions for the mutati.on to radiation resistanoe can be 

deirised and experiments -1;.0 '\:;est some of' these e:x:p lanations arabeing carried outo 

One in.te:r":pretat:lon of' the exponential or "oIla=hit'i sux'vival curves obhdned. vrl th 

:1.rrad:i.a:b.;Hi ba.ot;t':l:t"la has be0Xl that the dea:f;;h of the or~anism results from the 

produ/);'t;ion of' a. lethal mt1'tation o Recent cytological vmrk with bact:eria has sho'Vrn. 

that ·,Y611 d€:>firea. nulear=Hke stJ.·uctures can be demonstrated in prac'1;;~.~ally all 

spe~ies 81.1<:.1. t:hat 'these struotures undergo very regular di visi on..q p:r6ceding 'the 

di'v'i.sio!i. t):f the asHo In some stages of growth5J partidularly during t;he early 

stages of~ g;.rmv't;h of' cells transferred to a fresh mediUlllp the nuolear divisions 
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appear '1;;;0 occur a't a greater rate than the division of the cell itse1£' a'C.d in 

favor'able .material four or more of the nuclear bodies ma.y be seen in. what seems 

to be a s:t:n.gle q,ello If these struct;ures do represen'\; nuclei or ohromoscim.es and 

are thus; (3a:r'ri.e!'.'ll of the: bacteri.al genes and if the effElct of radia'bion is the 

p:roducl't;:lo:n of a lethal routs.tieD. i.n one of these genes t~hen it should 'b,sl possible 

to obtaixi a co:rrela:l:;ion betvveen the changes in the nUJ.ll.ber a...'1.d d:t st!'ibuti. on. of 

~;h<o:r~(~ f:t~:;:'CI,I.:rt;U!',;~8 i.1.,'n.d t;he changes in the radiation sensitivl ty of 'b11.e ·bal;;'r:;e'~:l.Ul.QQ 

The m.r:rb;j.t;'U::~l to :r·'1J.d,iat:1. on resistance might also be show:n. to involve a p'3rSllanent 

''Jlib.~t.ng6 :Li:~ 'b:r~S' l1\.miix,,)t, or distribution of the nuclear bodies $ 

Gy1"ol'!)g;:L;;,ally no difference betw-e611 Band B/r. can be seab. when the 

'two Ot'g·flJ2.i8rrt:s at's e:cr:i.J1li:ned u:nder the same conditions of grovrtho ThuG there is 

n,(') :imrnecH.a:t;e oytolog~,ca.l explana'bion of the muta'tion to radiat:i.o:a. resistance" 

L00al:l..zati.o:n'D howEnre.r9 of' the ra.diation effect wl.'hhin the nuelear structures 

still SC~)'.3:m.s.' possi'ble with strain B in x"=rayexperiments,, 

Yo u.ng !) actiiraly g:r.cn"ling cells of' strain. B v{hich can. be shCl'J'm to Gonta:in 

tvro o e:r.° B.t; 'the most i'oiU"p nuclear' 'bodies are about t,;"o t;imes more s6nsit<'L;v-e t;c 

t;h6 le't;hal efi'e0t of x.=ra;y--s than the resting cells containing (Jnly one nu.c;leru" 

stru(~tu:r.f?J" Sta"al.n B/r has not yet; been :l.nvestigated in. this rega.rd-a 

With ultr8:'v'iolet; light however growing cells 'Ji' strs.in, B show' a;n increase 

of 15 0:1:' 20 t;i.mes l,n se.n:;,;:i.'tilri ty over that of the resti.:n.g cells 0 This ;l.llCr'ease 

in. seIlsi'l;:;i-,rity appears very quickly upon the beginning of grQ'l,vth on fresh 1116-di.u:m 

F.l:nd. in.c:t'60.S '.3S !"8.]?:1.dly to t;he maximum figure by the time t;h.e cells haiTe made 'their 

i'il'f't (li'v'isio;n,) '1'11.18 sel1s~.tivit~l then characterizes the popula't,ion throughou't; the 

logru":i,'t;:bnJ.[]; phase 'Of' the grovvth curve and it is only when the (;;111+;U):'6 l:'8e.::~hes the 

i:rrJat;ioT.!.e,Y';}" c<t" resting st;aga of grcj llTf:;h 'tha.t: these cells return to 'their or:tg1nal 

sen:::d't;;/ . .'vity'o s't;:l"f.;,1n. B/r on. 'the contrary sho1il.rs no suoh inGrease in sensi.t;ivi t.y 
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during grovrth and on the contrary may actually increase slightly in resistance 

to ultraviolet lighto 

Differences in the amount and distribution of cytoplasmic constituents 

such as nucleoproteins which might partially shie ld the nuclear bodies from 

ultraviolet light and differences in the way these consti tutents are redistributed 

in growing cells are suggested as a possible explanation of the differences in 

the r.adiation resistance and the changes in radiation resistance of B and Biro 

Such shielding materials would not be effecti va against the higher energ;y x-ray 

photons or seoondary electrons Co 
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Li 8 Production for Vari ous Elements 0 Co Wr2lihto . 

Evidenoe for the emission, or." Li 8 from various target elements was 

first observed by" Segr~ and Wiegand~ Short lived a emission was seen and it 

was thought that this resulted from BeS which had transmuted 'from Li 8 by ~~ 

emissionc The scheme of Figc 3 illustrates this mode of decayo In recent 

work by the ,speaker' this decay scheme has been verified o 

The results of Segr~ e.nd Wiegand were obtaLo.ed vvi th solid radiators .. 

However:1 the range of the a-particles that one v,ants to count is so short 

(1 mg/cm2 ) that only an extremely shallow surface layer of material acts as 

an effective radiator o The cross section for the process is so low that a larger 

iToltlJIl€l of effective radi~tor is needed for good statistics than that which 

is achieved wi th solids. For this reasons counting tubes were used that were 

fille d wi th the material under examination in gaseous form. Thus it is poss ibJ.e, 

with counti,ng tubes one and a half feet in length. to expose 30 mg/cru2 to the 

beam an.d therefore to increase the yie ld by a factor of about thirty" 
"".: ," 

Fige 4 shotvs the counting arrangement., It consists of t\lro tubes" 

The first 000 filled "vi th CH4 serves as a beam m.oni tox' and the second one is 

used to observe the relative cross section of the gas containcd in it with 

respect to carbone The deflected proton or deuteron beam, from the cyclotron 

is turned on for periods of eight seconds o After the shu'tdOirm of the cyclotron, 
, 

counting starts and continues for eight seconds 0 The decay constant~ and 

from this, the half-lif'e~ is found by recording the number of counts as a 

funotion of time" For various elements that were examined~ C9 A~ New Kr:J the 

half~1ife for thq a-emission was found to be the sameg .. 88 second~ whic.h is 

= '. 8 
the ~ half-life of L1.!. This represents the strongest evidence for the 

t '1 t' '.L d" L I,l',S ,-E Bo.8 2 1 ' pos ·U. a ,1on of an lnGe rIrl,8 1 a'LIe _ v = a de c ay c 1.a:Ln .. The evidence 
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for the decay of Be 8 consists of the energy spread observed among the emiM:;ed 

a.-particles" This iir acharacteristic of the decay of Li 8 into Be8 and hence to 

2 a.~ s" The energy spread, A. E - 3 Mev", als 0 explains by the uncertainty 

princ.i.pl~),. the negligible half-life for the emission of the 'biro a.~particles 

since ')0.. 11 
t.-..J "AE " 

In order to obtain curves of yield against exciting energys foils 
" 

of vacious thicknesses were i.nterposed betvmen the first and the second counting 

tubes" 

Since for all elements, the relative cross section 1'6 th respect to 

carbon was measured 9 the absolute cross sections could be calculated as soon as 

the absolute cross section for carbon was determined. This was done by record-

i.ng the beam. current from the cyclotron continuously with an ionization chamber 

and. thus determini.ng the number of particles in the b oam during unit time as 

a i\;U1otion of time 0 Wi'th a complete knowledge of the varia'cion in beam intensity 

during the eight second time interval during viThich -che cyc.lotron was turned it 

was possible to correlate tho number of particles counted after the cyclotron 

was turned. off' lNi.th the beam strength» on the basis of a half-life of 088 

seconds for 'the decay of LiB 0 

The excitation functions for the production of Li 8 from C • .As and 

Ne are sI.-e tched in Fig 0 50 

It is thought tha'1:; in the lighter elements CoP lJ~ etcoLi 8 is left 

after the necessary nmnber of particles are evaporated from the parent nucleus 

and that Li8 is ejected from the nuclei of the heavier clements .A~ and 1\1"0 

Infonnation Division 
9/2/19~hw 
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