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BESEAR,dH PROGRESS MEETING

Ootober 23, 1947

By Margaret Folden

l84-inch Deflector. D. SeVlrell
!

Another 14 inches of the outside channel bar bf the magnetic deflector

was cut off in order to get some of the bewn which was being intercepted

by one of the bars. Probe measurements were then made sinoe some of the

berun still appeared to be cut off. The probe head oonsisted of a oopper

blockcovore<lwith nlUIhinum foil.!, Tbe folloWing results·wet.e~noted.!·,

10-6 '---,..----r----r----r--------,-
eleotrostatio defleotoron

!
I

I
~

.,
I,
i

- .. - electrostatic deflector of... - - '-

i
lO-l'1--__..........._~....J_.__-l.-___'______'__---'!...I___....l____Li
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10- 7

Beam Current -8
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Probe Radius in inches

FIG. 1
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When D. gap in the aluminum foil on the pl'bbe was m8.de, the curve

of Fig. 2 resulted.
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FIG. 2

J.n improved beam pattern was obtc.ined by moving the electrostatic

deflector down.

The circulating 'oec,m is of the magnitude of 5 x 10- 7 amp 0, the

electrostt,tically deflected beam 1 x 10--7 amp 0, and the magnetically

deflected be£JIl 3 x 10-9 c.mp 0, outside the t£,nk with +22 1/2 v. on the

oollector and a 3/4" copper plate.

Experiments have now been begun to determine the angular spread

of the beam. The experimental arrangement is shown in Fig. 3.
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Tank
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FIG. 3

A sprea.d of 1" in 50" has been noted. Further work on the deflector will

follow to improve the },e~lm ps.ttern.

Linee.r Acee lerator. H. Bradne r

On Thursde.y evening, October 16, the linear a.ccelerator opera.ted for

the first time to give 32 Mev protons.

During operation, some difficulty was encountered in achieving full

r.f. power and only barely enough was available for phase stability. The

power level was brought up slowly due to trouble with the oscillators.

Improvements are being made in the focus of the Van do Graaff and

additional oscillators are being coupled into the 40 ft. section to makp,

it possible to operate them o.t lower pO'V'ler to [eVO) d some or the bre(h.:c 1,''nS.
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The arc pulsing system for the Van de Gra~ff has been completed. It

will offer some imprpvement and will prevent burnin~ out the grids.

Oper~tion is expected by the middle of next week.

Para-Biotic Experiments with Radioactive Iron. R. Huff

In order to stUdy the problems of common circulation, para-biotic

anim<:.ls or e.rtificit'\l ;3icmesc 'b,"l'ins are produoed in two WE;yS: first, by

ph.cing cute-noous luyers in ~uxt~l.position and suturinc,' and second; by.

uchieving open coelomic untons. The latter hus usu~.lly been done. Best

results c.rG ohtcined with embryonic tissue at which time a ci.rculating

physiologicc.lly active substlUlce is present •.

Circulc.tion or pc,ssc.go of a substL.nce between the pnirs, such os

thnt encountered wi th fluorescin, Congo red or colloidc.l sue,stunces, may be

due to one of several possibilities. First, at the line of incision,

cupi llLries m:::.y grow bc.ck in loops und [.n2,8 tomose. This would huve to

occur by intercirculction to be c. roc..li ty. Second, if not an anc,stomosis,

osmosis or capille,rics in juxtc,position would also Lccomplish inter-

circulc.tion. Third, die-podesis which is the passLge of cells through

cellular walls is feLsiblc but this process would be extremely slow •

.'f'ter considering; those possibilities, tho obvious <...nswer wc...s to

t&.g the red cells witb rc.dioc..ctive iron. The iron enters the hemoglobin

snd then gOGS into the cell c.nd remt,ins, for rats, c.bout 120 dc,ys.

The donor c;nim...,l mc,y be prupc.rod by injecting intraperi tonoally or

intr<::.venously. Yield of 1.,etu c,ctivi ty in both £1.nimc:.ls of ec,ch of two pr,irs

guve the following rosults~
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R - Recipient

c/cc Cells

~ c/oc - Count per co of red cell.

--._----
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123
FIG. 4

4
Time in hours

Equilibrium occurred in one p~ir at 4 hours, 10 minutes, and in the other

at 4 hours and 20 minutes. It is thorefore bolieved th~t there is an open

anastomosis between tho pair. Further experimentation is indicated.

Other experiments ere being c~rried out by giving one c~imal r~dio-

active iron and later joining him to a normal animal. No exchange was

noted on the first day and very li ttle on the second day but tho exchange

was o.lmost complete on the third dE,y. It is possible that a practical

applicc..tion of this fact ma.y be mf.,de in wound healing where tissues

anastomose in about three days.

Deuteron Stars, V.Z. Peterson

P study has been made of the average prong number of deuteron-

produced stars. Slides were wrapped in black paper and mounted on probes

and exposed to bombardment in the 184-inoh cyelotron.
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Exposure vms made by turnin~ on tho dee voltuge for about 1/2 seoond with

no source voltage. Ilford type C .. 1 photogrc.phic emu1sionwas used.

The results ShOWBd first that there is no significant variation of

aver£,ge prong number with incidont energy becf,.use of transpurency of the

nuclous ~d becc.use of a gre~ter proportion of stc.rs formed from heavier

nuclei; c.t ':1igher energies.

I PROBABLE ERRORI (STATISTICAL l

'"'"z
50% 0.......

0

ffi
40%

.,
'":>z
~

~
30 % ..

l!;

'"..
20% ;!

'"
l!;

10%
~..
~

0

I

EXPERIMENTAL
UNCERTAINTY (SEE
TEXT)

2 3 4 5
NUMBER OF PRONGS PER STAR

FIG. 5

I

Thoreticr,l calculutions ShOW9d an aver6.ge prong number of 3.0 at low eno rgies

l1nd 3.9 h.t .J.90 Mev.

Second, the &ngulur distribution of star prongs in the laboratory

coordinat3 system is a function of energy and therefore the £i.ngulur distl'i..

bution is essenti&lly constant.
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FIG. 6

Thi rd, results obtained on the prong length ets e. function of energy

o.ra summc.rized be low:

Energy

40 Mev
100 Mev
140 Mev
200 Mov

P.ve rc.ge Prong
Leng~n in Microns

25
100

80
120

Excit~tion Function of the Carbon ROkction. W. Heckrotte

Dote rminati. ans have bGen mude recently on the yia Ids of the rotiotions

( 1) P + 0 12 --1 011 + p + n

(2) n ;- 012 ---7 ell t 2n

Calculations w(Jre finde on the basis of 50% and 100% cho.rge exchange.
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Re action (1) can go in foul' waYfi j

"t

( u) P + 012 \ N*lS. N*13 ---ot 011 + p + n---" 1

'I

(b) P '" 0
12

---~
0*12 '" p; e*12

---~
ell '" n

(c) p + 012 - .... ., N*12 + n; N*12 ---,. ell
'" p

( d) P + e12 ----; ell + p '" n (knock out)

Tho part played by 0G.ch of these separE-te reactions to give the toto.l

ro~ction is shown in Fig. 7 for 5010 charge exchange. Reaction (a) contri-

butes chiefly in tho 40 Mov region. Reaction (b) tukos place when the

incident proton passes through the nucleus and mc,kes fow collisions before

emerging w~th most of its original energy. It contributes vo~y little to· the

total reaction, although somowho.t more for the 50% charge exchange since

n one collision non-exchc,nge c£,n then contril-ute. Roaction (0) is made

possiblo hy n not charge exchange taking place when the incident proton

peSS0S through the nucleus so thc.t it omergos o.s a neutron. Only c, single

p - n exchc,nge collision is effectivG in giving rGE-ction (c) and results

in making the rec.ctionpro.cticc.lly directly proportional to the emount of

cho.rga exchange whioh exerts a direct influence on the yiald of the total

roo.ction at high energies. Reaction (d) is the knock out re~ction which

is probable only if the incident proton makes just the one collision.

The total reaction for both 50% end 100% charge exchange is produced

on 8. range sc&,le in Fig. (3 ,.ssuming 140 Mev protons on D. cc.rbon block.

These curvos mny be oompc.rod to tho experimental curve which is 6. straight

lino pc,rullel to the abscissa from 140 to 60 Mev. The 50% chc.rge exohange

curvo offers u sliGhtly better fit.

The cc.lculr.tod cross scction for tho roc-etian at 62 Mev is:

.049 bnrns for 50 per cant chc.rge Elxchango

.064 barns for 100 per cent chc,rg'J exchcnge

r

t

I:

il
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The experimental value is .0$7% .007 burns for 62 Mev incident protons.

Reaction (2) CD.n go in threo ways.

( a) n + e12 ---"0;;. e*13. C*13 ___~Cll + 2n,

(b) n + e12 ---,. C*12 + n; C*12 ---:;. ell + n

(c) n + C12 ---~
ell + 2n (knock out)

The results of the calculations for 50% charge exchange are shovm in

Fig.9". Tho calcul&ted cross section for the reaction at 90 Mev is:

.011 barns for 100 per cent chf,rgo exchc,nge

.013 bf,rns for 50 per cent charge exchange

Tho experimental value is 0.025~.004 barns.

The ratio of the cross section e12 (p,pn)Cll to the cross section of

reaction (2) at 90 Mev is:

5.8 for 100 per cent charge exchange

3.8 for 50 per cent charge exchange

The exporimental ratio is 2.7 at 90 Mev.

This differance in cross sections between tho two roc,ctions is estub-

lished by two factors. First, tho part played by charge exchange in reaction

(1) leuds to exei ted N12 wi th the subsoquent boi ling off of a proton

wheroc,s 8. similar exchc.ngo prOC8SS cc..nnot take place for r'.3action (2).

Second, there is tho difference "hotwoen the contributions of the knock out

process as G. result of the Ci..fforonce in the n - p £,nd the n - n cross

sections which fLvors the p + 012 knock out reaction.

The results soom to give u good qualitative picture of the contributing

factors c.ffocting the total reactions.
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