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RESEARCH PROGRESS MEETING

October 23, 1947

By Margaret Folden

184~inch Deflector. D. Sewell

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

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

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

beem still appeared to be cut off, The probe head consisted of a copper

block covored with sluminum foil,'. The following results weieinoted.
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When & gap in the aluminum foil on the probe was made, the curve

of Fig. 2 resulted.
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FIG. 2

In improved beam pattern was obtained by moving the electrostatic
deflector down.

The c¢irculating beem is of the magnitude of 5 x 10-7 emp., the
electrostatically deflected beam 1 x 10-7 5mp., end the magnetically
deflected heem 3 x 10™9 emp., oubside the tank with +22 1/2 v. on ‘the
collector and o 3/4" copper plate.

Experiments have now been begun to determine the engular spread

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

82
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FIG. 3

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

follow to improve the tesm pattern.

Lineesr Accelerator. H., Bradner

On Thursday evening, October 16, the linosr accelerator opercted for
the first time to give 32 Mev protons.

During operation, some difficulty was encountersd in schieving full
r.f. power and only barely onough was availeble for phase stability. The
power level wasbrought up slowly due to trouble with the oscillators.

Improvements are being made in the focus of the Van de Grasff and
additional oscillators are being coupled into the 40 ft. section to make

it possible to operate them at lower power %to :wvoid some of the breclicems.
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The arc pulsing system for the Van de Graoff has been completed. It
will offer some improvement and will prevent burning out the grids.

Operction is expected by the middle of next week.

Pera-Biotic Experiments with Redioective Iron, R. Huff

In order to study the problems of common circuletion, para-biotic
animels or artificial Siemese twins are produced in two weays: first, by
plecing cuteneous layers in Juxtéposition and suturing,’and second; by.

achieving open coelemic unions. The latter has usuelly bheen done. Best

_results cre ohteined with embryonic tissue at which time a circulating

physiologically cctive substance is present..

Circulction or passage of a substince between the pairs, such as
that encountered with fluorescin, Congo red or colloidel suhstances, may be
due to one of several possibilities, First, at the line of incision,
capilleries mey grow bick in loops end snastomose. This would have to
ocecur by‘intercirculation to be « reclity. Second, if not an anastomosis,
osmosis or capillaries in juxteposition would elso cccomplish inter-
circulction., Third, dicpsdesis which is the passuge of cells through
celluler walls is feesible but this process would be extremely slow,

Mber considering these possibilities, the obvious wnswer wes %to

tag the red cells with rediocctive iron. The iron enters the hemoglobin
end then goes into the cell cnd remains, for rats, cbout 120 doys.

The donor cnimul mey be prepored by injecting intraperitoneally or
intrevenously. Yield of leta activity in both animcls of euch of two pairs

gove the following results,
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R - Recipient

\\\\\\\\\\\ c¢/cc - Count per cc of red cells

¢/cc Cells \\“\“““~w*h
—— Equilibrium
P | ] L L. Time in hours
1 2 3 4
PIiG. 4

Equilibrium occurred in one peir at 4 hours, 10 minutes, and in the other
at 4 hours and 20 minutes. It is therefore believed that there is an open
anastomosis between the pair. Further experimentation is indicated.

Other experiments cro being cerried out by giving one snimal redio-
scbive iron end later joining him to a normel animol. No exchange was
noted on the first day and very little on the second day but the exchange
was almost complete on the third dey. It is possible that a practical
epplicetion of this fact may be made in wound hesaling where tissues

ancstomose in sbout three deys.

Deuteron Stars, V.%Z. Peterson

A studv has been mede of the average prong number of deuteron-
produczd sbers. Slides wers wrapped in bleack paper end mounted on probes

and exposed to bomberdment in the 184~inch eyslotron,
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Exposure was made by turning on the dee voltage for about 1/2 second with
no source voltage. Ilford type C - 1 photographic emulsionwgs used.

The results showed first thet there is no significant variation of
average prong number with incidont energy becsuse of transparency of the
nucleus end because of a grester proportion of sters formed from heavier

nuclei, ct higher ensrgies.

L1 - PROG ~ [T -
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EXPERIMENTAL

UNCER)TAINTY (SEE
T

&
T

20%

T

PER CENT OF STARS OF A GIVEN NUMBER OF PRONGS

10%

NUMBER OF PRONGS PER STAR

FIG. &

Thoretical calculations showed an average prong number of 3.0 . at low energies
end 3.9 &t 190 Mev,

Second, the engular distribution of star prongs in the leboratory
coordinats system is o function of energy and therefore the angular distri-

bution is essentizlly constant.
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FIG. 6

Third, results obtained on the prong length 85 a function of energy

are summerized below:

Energy Averege Prong

—_— LengTth in Microns
40 Mev ; 25

100 Mev 100

140 Mev 80

200 Mov 120

Excitation Function of the Carbon Reuction. W, Heckrotte

Determinations have been made recently on the yields of the reasctions
(1) p+cl? weoy cll 4 pay
(2) n 4 €% aeey ¢l gy

Caleculations were mede on the basis of 50% and 100% charge exchange.
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Reaction (1) can go in four wayst

K]
(a) p+ cl? ey w13, N*18 s cll p +n

L]

(b) P+ Clz ——— 0*12 + ps o*12 —— Cll + n

-

(¢) p+ ¢ s w12 ny N¥12  —eey cil oo P
Cll

z

(a) p + L — + p+n (knock out)

The part played by each of these separeste reactions to give the total
reection is shown in Fig. 7 for 50% charge exchange., Recaction (2) contri-
butes chiefly in the 40 Mev region. Reczction (b) tokes place when the

incident proton pesses through the nucleus aend mokes fow collisions before

emerging with most of its original ensrgy. It contributes vefy little to- the

total roaction, although somewhat more for the 50% charge exchange since

a one collision non-sxchenge cen then contritute. Rdaction (¢) is made
possible by o nst charge exchange taking pleace whon the incident proton
pessas through the nucleus so that it cmerges as a neutron. Only & single
p - n exchange collision is offective in giving reaction (¢) and results
in making the recctionpracticclly directly proportional to the smount of
chorge eoxchange which exerts a direct influence on tho yiéld of the totel
rocction £t high energies. Resction (d) is the knock out recction which
is probeble only if the incident proton mekes just the one collision,

The totel reaction for both 50% cnd 100% cherge exchenge is produced
on & range scale in Fig. 8 wssuming 140 Mev protons on a carbon blocks
These curves mey be compered to the eoxperimental curve which is e straight
line parcllel to the abscissa from 140 to 60 Mev. The 50% cherge oxchenge
curve offers a slightly better fit.

The calculeated cross scction foxr the roaetion ot 62 Mev is:

.049 barns for 50 per cont cherge exchenge

064 barns for 100 per cent chargs excheange

s‘

R
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The experimental value is 5067*;007 buarns for 62 Mev ineident protons,
Reoaction (2) can go in throe ways:
(a) n +cle —— 0*13; ¢*13 aaascll 4 2p

(b) n + G2 eaap c*lz n; c*¥lz ey C11 +n

(¢) n+cle --un ¢l

+ 2n  (knock out)

The results of the calculations for 50% charge exchange ere shown in

Figs9’s Thoe calculated cross section for the reaction at 90 Mev is:
0ll berns for 100 per cent charge exchange
+013 barns for 50 per cent charge exchange

The experimental value is 0.025%.004 berns.

The rotio of the cross section CL2(p,pn)Cll to the cross section of
reaction (2) at 90 Mev is:

5.8 for 100 per cent chearge cxchange
3.8 for 50 per cent charge exchenge
The exporimental retio is 2.7 ot 90 Mev,

This differsnce in cross scctions between the two recctions is estob-
lished by two fectors.. First, the part played by charge exchenge in reaction
(1) leads to excited N12 with the subscquent boiling off of a proton
whoresas a similar exchenge process cennot take place for roaction (2).
Second, there is the difference betwoen the contributions of the knock outb
precess as & result of the cifference in the n - p end the n - n cross
sections which fovors the p + ¢l2 xnock out reazction.

The results scem to give a good qualitotive picture of the contributing

factors affecting the total reactions.
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ACTIVITY

ENERGY IN MEV. OF INCIDENT PARTICLES
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PROBABILITY OF REACTION
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