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The chiaf event in the work of the Physics Division was the start up
of tha critical sxperiments wiih enriched 11235 in 1ight water and aluminum,
wvith a\heavy water raflector,‘ These experirents are to study the mropsrties
of thelhigh flux pile which is being designed now. The preseat installation
is tbe result of an arduous task of preparation and procﬁremento The arranéee
ment 2s descrided in more detell in the later parts of this report, had been
cafefullj checknd for safety by the most experienced members of the Divisioﬁ '
and by an independent laboratory committes. It has turned out to he very

convenient ahd mansgeable. Ths method of changing the amcunt of fusl by

adding integral tube units containing & fixed amount of reactor material,

. whose effact is small cormarsd to that of the contirel rods makes it a much

~

s&fer instrament thap the original water boiier 8%t Los Alamos, The behafior i
of the unit was beautifui, and 1% turned out to be very eé§y £o cont ro? thé_
neutron level, in 3p1t§ of the relatively short neutron 1ife time. The exveri-
ments have already contributed notably to our knowledge of,gnriched nileég N
The theoretical treatment of such piles is difficule, duevtq-the;racts.that'
many constants are not too Qell ¥nown, and that the mathematical problem in
small piles is a very difficult one. Direct checks by experiment are thus
necessary at every step. In tho present case satisfactory agreement has

now been reached betwson observed and caleulated criticsl masses. Work ie

now in progress on the nsutron distribution which is of mrime importance for

the design of the new pile. We have 2lso obtained & sufficient qﬁaxtity of

Be, %o use 28 raflector in the experimsmts, s¢ that 1% will be nossible to
aprroach more clossly the arrangement in ths high flux pile.
Very substantial pfcgress has also been made with raspect to the control

system for the high flux pile. The outline of the integreted system is now

\
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emorging, and design of the circuit detazils has already been started. The
modal servo system has been finished and the incosporation of the Xe effect
in thé simulator has been accomplished, so that the t;o systems can now De
tied 1in tégether. It hes been interesting to observe that_substéntial in-
creasa of ths~xs effact over the expscted vslue in the ﬁew vile woulé causs
a degres of instability which would no% be controllable. The design . of a
modulator tyme power indicator has nrogresssed gso far thaf it seems guite
feasidle to obtain an {nstrument that could measure a range of order 102 to

10°10

to full power.
A revport on all the theoretical work on the hirsh flux hile is now being\
compiled and will be iseued in the near future. Active work has continued

on control rod effectivity, neutron distribution, heat distridution and other

miestions. The matrix method for the “Mul ti=group «‘Multi«réflector Pile'theafy"'

has been brought into a final practicai fo;m, and 8 report hag De~n issued. A
atudy has also beean mede on the activities to be expected in the pile after
prolonged operation, in order to determine hoy far replaceﬁenfs"of pile parts\
will be possiﬁlen

The neutron age érogram has been con¥inued actively. Calculationg have

been made on slowing down distances and fast mean fres path for vsrious com- -

binations of Be, D0, B0, AL, The theories for slowing down in B 0=D_0 mix-

2 2
tures and in heavy slemants have been materially advanced. The =3 erimsnts on
age in graphite have been completed, and are being evaluated preéantlyﬁ The -
tank for age measurements in Aloﬂaﬂ niztures has besn installed in the thermal

column, )
The long rangs group has continued its studies of various nile tyves, such
as breaders with distributed fortile material, certain modifications of fast

and regonance 51195. and nower niles with fissionable material dissolved in



1f0uid metal, and with 1iquid phosphorous as coolant. Other work of this

grour refers %o collection of nuclear data end shielding m oblems. !

In the nuclear stztes program, carried out by a aumber of investigators
in different sections, efforts ars being made to clarify the disintegrstion
proﬁerties of 1nter§sting isotopes by different exverirantal ap~roaches. It
has been found that the isomaric stafe from fha decay 6f the 32 day Yb follows
a K ceplure process, and has thus to be ascribsd to Tm, add hot to Lu, as
previously reported. ﬁ spectroéraphic ‘work ha;s, been started on this sub-
stance. A { analysis of the 2U hr ¥ has also bean made, where the mazimum -
energies of the two comvoments and pumerous econversion lines have been neas~
ured. /‘I‘he thin lens ﬁspectrometer has béen nsed for the study of Ga after
& method of evaporating Ge had bde=n developed, and Ga?o haé als; been studled |
in the Y integration apnaratus.

In the'experivwnt on asutron cecay a thorough study has been mode ;f the
collaction system for the decay protons vhich has shown the possibility of
consideradle imnrovemen%,

| In the neutron diffraction work, commarison of cohgrent, diffuse snd total
scattering nower have baen rade on diamond, granhite and chearcoal. Thnse ob-
servations give a check on the reliabi?ity of the use of ratios of coherent
to diffuse.scattering for other effacts, Samnles of NaD have been success-
fully orenared and measursments heve beeA teken.” The structure of.ﬂaﬁlhas
basn cﬁnfirmed. Itbhas been found, as exnected, thnt the deuterated compound

gives a smaller diffuse background than the hydrogenous one, and also that

H 2nd D scatter with onnosite rhases.
- “he apuaratus for the study of the ranges of d-lay~d neutron emitters has
been completsd and seems %o nerférm vary satisfactorily. Measurem-nts are being

sterted now.




i

A§ a sideline, it ma& b2 mentionsd- that a versonne) monitoring metier
has been construcked thr:t is easily céiried and that ;ﬁtegiatns the total
irradiation, It the; gives an audible signal when a2 preset total lrradia-
tion is reached, end nermits thas to carry out work in fanger are#s with

the assurance of indication when tolerance ~xpnosure has besn reachsd,
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Physics Section I

Ao Ho Snell, Section Chiefl
S. Bernsiein, Asscciate Section Chiefl

Potal technical persomnel (including superviesion}.cscocscesoscoosssoswn 17
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FX1=7 = Carbon 14 Production = {Norris)

A number of samples of the mess=spectrographically analyzed

A . ' . .
xCl“ have been recrystellized and recounted for absolute specific activity. . These

semples had been suspscted of contaihing impurities which would have affected

the half=1if'e¢ determination.

Neutron Decay - (Saxon, Miller, Smell)

/

A rubber-model inYestigation is being made of ﬁhe efficisncy
with which the protons were focused for counting. In the &rrangsment used thus
far, the efficiency was found to be low == perhaps 10 peréénto It.hés beenl:
found that if the ent;ance s1it ©o the‘multiplier con be widened from gbout
1/2" to 1-1/2", collecting efficiencies up to about 907 cen be realized, even
without grid-wires. The possibility of elimivating grid-wires is very attrao-
\tivag for they furaish the remaining surfaces of high‘curvature which. promote
field emission and couse the troublesome counts which éppear when the collect-
ing voltage is turmed on., A wide slit can be used }f the first plate of th;
multiplier can be considerebly enlarged. The'problem thus becomes one of
focusling the électrons from the large {irst plate onto & considerably smaller
seconq plate, without loazing them through the wide slit to the positive elec-
trodes outside. Rubber model studies are now in‘progress in rel&gion o this

problem.

A
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PX8-1 - Gamma Ray Spectra - (Haynes)

- The thin lens beta-ray spectromster has been used during Februery
for the study of the betéaspectra of 316572 axd 31Ga7oe Careful calibration

64

runs were made with the annihilation radiation of 2 Cu using Au and U radiators,

9
Gallium has been successfully evaporated in vacuum. A report on this

is being giveﬁ at the meeting of the §5. Ec Section of the American Physical Society,

in April. .

“The spectrum of 51Ga72 has been investigated out to:zol Mev. The
existence of two beta-ray components found by Siegel and\Glendenin(l) by ab-
sorption has been verified. The exact end-point og‘the high-energy component

. /
cennot yet be?assigﬁsd because its end-point is of the order of 3 Mev. The
: Kuzjie plot of the high energj spectrum deviates markedly from‘a_ ‘straight line
around.l Mev whefe the end-point of the low ensrgy séectrum occﬁrs thus making‘,
the exact determination of this ond-point very difficult.
| A rough spectrum of_316a70 (half~life Av 20 ﬁin) was obtained by, sub=
tracting the 316a7? (14.1 hr) counts from the early readings of the runa' The
Kurie plot is;straight indicating o single'betaaray component with an end-point
between 1.6 and 1.7 Nev. ‘ i |
A thin windoﬁ counfer for the measurement of 30 kev conversiondec-
_trons of 461’(1-103 is being made with the assistance of Mr. Re Lo Butenoff of the
Cyemistry Division.' _ | | i
» | The prograﬁ for the futurs is as follows;

l. Take measures both to kmow and to reduce external background,
Y-ray background and scattering background.

2. Provide a stendard source for counter calibration.

7 ’

3. Make7%evgral short irradiations to obtain a better spectrum of
3188 . : '

+

(1) Slegel aud Glendenin, CC-2835, Juns 1945, _ I

13

~
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4. Lengthen the spactrometar to get the high energy end of the

spectrum 7e o
P 516

5. Measure 30 kev conversion line of P6105 in conjunction with
Brosi, Borkowski, and Butenhoff .of the Chemistry Division.

6, Construct coinc%gence circuits for the separation of the two
spectra of 31

v

| P84 - Gamma Energy per.Bata - (Barker)
| Sbudles were made of the 20 minute Ga’C sotivity. A valuo 20.3 L

minutes was found for the half~life, and absor ption msasurements gave 1,62 Mev

for the maximum beta energy. The work is being coordinated with that of Heynes.

N

uﬁngﬂmxmgwﬁclmmo v _ o )

P%10-15 - Photoneutrons from Fission . '
‘Products Program = (Blizard, lovy. Ncﬁznneyo Bernstein)

e are now taking neasurements for the system 49 + P

\

PX10=8 = Capture Cross-section of Xe with the Crystal Spsctrometer -
{Shapire, Dial, Stanford, Bernstein)

_w§ are continuing with our work of impré#ing fﬁe crystal spsctrometer.

Wie have had several conferences with the chemists, Freedo‘Parkerp Brosi, and

‘their ass§ciates for the purpose of discussing p;oblems in the p;éparation of

the sample, analysis of the sumple for amount of Xe it contains, procedure to
be used in kaking the spectrometer msasufemeﬁtéa etcs e plaﬁ to bontinue

these seminar meetings once every two weeks as long as it seems profitable to

do s0.
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Readers of these monthly reports mey have noted that the oritical
experimépts group did not submit a report on Jamary activities. That
month éaw a good amount of strenuous activity in final preparation for
the critical experiments on which we are able to report now.' For
Qxample, a description of the eﬁtperiment\ for review by the Commission
vas submitted to Df. Murphy on Jan. 6; the major portion of construction
work was completed in the shop by Jamuary 20; preparation of fuel tubes
(glyptal coating on inside) was pushed vigorously so that the Chemistry
group was able to deliver a considerable qnantity of fuel ready for use
by the first of February.

By February 1, instellation and checking of equ:lpmerrt. was completeda
Therefore, on February 3, at our request s the laboratory Safety ]

Comnd ttee = Coe, leverett, Morgan - inspected and approved the

-arrangement., o
I8

Experiments are now in progress on pile arrangemeﬁta similar to the
proposed high flux experimental pile. We are using a small aluminum
tank which holds the reactor proper and this tank is surrounded with P-9 '
acting as f'eflector. Thers are no top and bottom refieqtorsn The
reactor assemblj consists of 1" x 1" square aluminum tubes, containing

002F2 disgolved in !120, packed closely together.




The pi'esent 'reector shape is eylindrical. 'To insure that no air-
gaps exist between reactor ard reflector, we therefore insort into
unused tube spaces tubes containing P-9. Furthermore, the reactor tank

is filled with P-9 to the height of the active fuel so that no air
gaps exist due to the Jagged periphery of a square tube aasemﬁly in a
round tank.

‘One of the items of major interest in these experiments is the
volume ratic of alumimm to water. The spparatus is thersfore arranged
so that we may vary this ratioc from 0.303 to approximately O .88, We
are now using AI/‘H 0 (volue) of 0.88 and £ind a critical mass of 2488
grams. The last two digits of this figure am 1n question until quanti-
tative analysﬁs of uranfum content of our fuel tubes are completed.

This work is in progress.

The critical mass quoted is obtained with five holes in the reactor,
each hole being 1" x 1" in cross section and extending over the full
heighi". of the reactor. These holes are .gontrol rod ‘ports, one being in

' the center and four on the periphery, placed symmetrically. -

Neutron distributione are being obtained and we expect to report
on this subject, both theory and experiment, next month,

.
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. © SOLID=STATES RESEARCH

) S. Siegel, Acting Chief

L

. /

Little to report in the way of results. Design, building, and test-

ing of apparatus continued. ‘'lork on the construction of the hot laboratory .
was begun. Some samples were prepared and measured presvious to insertion in

i

the pile.
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- Physics Section II
A, . Weinberg, Section Chiefl

Part of the section (Spinrad, Soodak and Wéinberg) has
moved t0‘735~B to devote more time tb problems connecuvod with -
désign af the experimentai pile. Mr, V. laskett of the train-
ing school has joined the group.

Experimental Pile (Spinrad, Soodak, Greuling, lleinberg) \

A report is being prepared which will contain all relevant
calculated data on the experimental plle, This report will
- bring llon P-206 (Physics of the High-Flux Pile) up to date.
It 1s hoped that the major part of the theoretical work on the
pile will be complted with the appearance of the repofto

Several jobs directly connected with the pile have réceived.
our attention. Among them are ) |

1) Complétion of ealculations of control rod effectiveé
ness (Spinrad). According to our calculations 6 Th rods ang
7 Cd rods give a control of about 11% and 297 respectively in
a pilelin which all removable Be 1is replaced bg active assemblies,

| 2) .Design of a hy&iaulic shock absorber for safety rods

(Soodak). '

3) ‘Calculation of neutron distribution ocutside of pile
to show effect of a Th blanket at various distances from pile ’

il

interface (Spinrad).
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4) Célculation of heat dissipation in concrete shield

‘(Coveyou, {ieinberg). lie now believe that the thermal shield

should be 6 inches thick.

Constants Calculations (V. Lmskekt P. 0. Levy, li. E. Rose)

Slowing down distances and fast mean Iree paths in several

more systems have been calculated this month. The results lollow:

. Uaterial ' T(to .03 ev) \ ‘AT
B§/+ 2% Hg0 87 cm 1,93 cm
' Do0 (isotropic scattering) 149.6 3,38
Déo (anisotropic scattering) 147.5 o 3041
Dy0 + 35% Al ' 279.8 4,78

The average age of fission neutronsvin'DQO has been

” calculatéd'by age theory assuming isbtropic scattering in the

c. of g. system, and assuriing & non-isotropic scattering law
suggested by Bueckingham énd llassey's calculated. phase sﬁifts
for the doublet and quartet p waves: The procedure used was
described in January m9nthly report., The results are very.near—
ly the same-149.6, and 147.5 em® respectively. These values are
considsrably higher than the observed 125 cm?ianq highef than
Plass' reporte d calcuiation of 125 em®, The discrepéncy be-~
tween our value and rlass' arises from the fact that Plass used

a set of ages computed by Fermi in which the first and last_

collision cqrrections were not applied,
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Critical Experiments

a) Light V\later-Al Systems: P-9 Reflector (Greuling,
Spinrad and lleskett)

Agreemsnt between two group calculétgd criticai mass

and the observations is excellent at an Al-H20 volume ratlic of
0.88. The calculated critical mass is 2.5 kg, the cbserved 1s
about 2.4 kg. The observed neutron diétribution has not yet
been compared with the calculated. \

b) P-9 System: P-9 Reflector~(Garabedian, Gaﬂo:dhoim,Soodak)

The-two group caleulations do not agres very well with .

' /
the critical masses observed last year by Snell and his associates.

The dlscrepancies are of the order of 15% to 25%. the calculated

values beling low.

-~

A variation treatment of the problenm in which the P=9 slowe
ing dowvn kernel is repfésented by three groups is being undcr-
taken. Presumably very,accurate.results should'be ob%alined this

wWay. ' '

Slowing Down in Heavy-Light Water llixtures~(}., E. Rose)

The problem of the second moment in heavy-light water

. mixtures apbearS‘to bs solved. PFrom a certain general set of -
equations (to be discussed in a forthcoming report) it is
posgible to obtain approximate formulas applicable in two limit-
ing pases:>(l5 small amount of light water, (2) small amount of

heavy water.

Slowing Down in leavy Elements-(M. L. Rose)
Starting from the integral équations for the moments an

improvement on the Fermi age has Ween obtained for a slowing

o _



down mixture which does not contain hydrogen or dsuterium

but is otherwise arbitrary.

Photo-~Disintegration of the Deuteron -~ (lI. E. Rose, G. Goertzel)

This work is now compléted and is to be presented at

the lay 1-3 meeting of the Amsrican Physical Society.



Physics Section III
E., O, Wollan, Section Chief

Totel Technical Personnel (including SUPePVIBLOoN)...euveevrneceennoernns . 10

\

Heutron Diffractiosn ~- (Shull, “ollan, Marney)

A

Diffraction patierns have been obtet nad for vowder smples of diamond, '

graphite and charcoal. From measuremants of the diffraction peaks aot the

di ffuse dackground, the ratics of the coherent, diffuse and total scattering
A\ . :

crosg sections could be evméted, Relative valuss for theses ¢ross sectioné

are given in the following table.

- Relative Cross Sections (no units)

Coherent (Bragg) Di 2fuse ‘ Totsl
 Diemond - 15.3 8.8 2#
~ Grephite 162, 13.4 30
' Charcoal small o~ 35 P

'Tﬁe somewhat lower val us of the to;al cross section for dismond may have
been cmséd by extinetion affectsol The dismond de.ta. abov;e were taken with
an 300 ‘mash pouder énd thi s may not'hslwe given a particle asize small mqugh
" %o sliminate primary extinction. - Coriparative tests on 300 and 800 me_sh
powder sfwwed a 15=20 nercent difference between these sizes, It ts to
vhe' noted that even with diemond an appreciable amount of diffuse secattering
‘{sme 30 parcent of total) is present, Attemnts a're beix;g made to commars

"this with that vredicted by the “einstock theory.

-

Diffraction 6f Neutrons by Hydrogen and Neuterium Containing Crystals
(Forton, Davidson, 3hull, Wollan, Marney)

In order %o confirm the diffraction results reported last month for
e sample of commercially obteined NaH, suitable aquipment for manufacturing
this compound vas set u‘p and a batch of Haﬁ vas preparsd and examined.

’



The diffraction pattern obtained for‘tha Clinton Laboratory prenaration
chocked excellently with that.foi the =2arlier samvle.

The chemical manufacturing equipment was then used to premars a samole
of HaD and a vreliminagy examination of this material has deen ébtainedo In
contrast to NaH (vhich shows & (111) peak and a 1little or no (200) pesk), the
(200) peak for NaD is two or three times stronger than the (111) nnék, This
indicates that deuterium and sodium scatter with ths same phase, whereas
hydrogen scatters with oprosite phase. The éiffréction nattern fov NaD and
,.ag estimate of the coherent scattering cross section for deuterivm.will be i

given in the next scheduls.

Nelayed Neutron Prodlem »G(Good; w°11an)

The arnaratus for the delsysd neutron rroblem has bsen essentially com-
pleted. The nerformance has been found to be most satisfactory, .In narti-
cular, (a) it has baen observed thzt the remote contrdl workslwell and 1t
will be possible to work indefinitel& Qithoux danger of over—expOSuré;,

(B) counting can be started‘ﬁithin three t§ four saconds after the rabbit
starts to leave the rile so that the 1.5 second activity shou;d be esasily
accessible to study: (¢) on an overnight tect, the radbit was shown to have
no significant leakeg:. Significent means that the chamber di d not leak in
excess of the O,i om, which is the preseant 1irit of nressure measuretent of
the Z2s in the rabbi¢. It i3 expected that measurements can be started

&% once. -

\ PZJpnaj = Neutron Age Measurementsg (Hill; Roberts)

Twelve ameriments were made with the source in the pOsition three feet

aboye the top of thn thermal column as descridbed in the monthly revort for

January . /
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Also, seven experimen@s wsre carried cut with the sourca in the

vosition at the ton of the thermal column %o get information for noints’
far from the source. DJata were taken out to 1L0 em in this’ﬁ6sition?

The results of these two sets of arveriments are being analyzed.

The grerhite samnle used in the sbove axrariments has been moved
to the edge of the »ila for use Qith an Sb-Be neutron source and the
wafer tank deséribed in thn January report installed on the thermal
column, after removing two fest of graphite to increase the nesutron’
ingensity for the water experiments. A sample and source holder for
thesé'éxperiments has been constructed and everything is in readiness

for the water measurements.



Physics Section IV

S. DeBenedetti, Saction Chianf

PX10-22 -~ Saarch for Short “ived Isomers (PeBened.etti.» McGowan, Schweinler)

work with sources of 32 days Yb was continued. In order to explain |
the origin. of the =bundent soft electromagnetic ra.d.tation nracadmg the
short lived isomer it was suggested by Dr. Good th:t the 32 days Yb decays
by K. caﬁtﬁra. It was then rather gratifying to 1»nm that this isotops
hed already been studied by Bothe (Zeit.f.Naturf. 1, 173, 1946) and it had
been fonnﬁ. to decay by Kcanture. If this is the case the delayed 'coinci=
dénces obsarved are due to an isomeric state of Tm, and not of Lu as re-
ported in the last monthly report.

Mr. . Y. :eVy (see under PX10-16) has started some P-snec%rogranhic
work for the detemination of the energy of the short ‘llvs-d iaomars of Re
and Tm, It is hpned that this work might contribute to the clarification
of the disintegration schemes, and also to ths l;wwladge of the polarity '
of thase forbidden transttions,through a study of internal conver?ion
co?fficients'. The 22 jisec La could not. be studied in this resnect be-
caﬁse we were unable t'o nrepars éood Bf sources for the spsctrograph.

Assemb"y work for ths comvletion of the circuit- to explore the range

7

of 10 ° sec 1s under way.

Mechanisr of emission of Prompt Fission Nsutrons ~~ (DeBenedetti, Preston,
Francis)

Bole %‘57 of the pne has been opened to let out t?xe neutron beam with
which we hope to perform the 2xperiment on the-coincidmiéeé .batu"ean fission
:negtro_ns‘, An aporopriate caté}ier and shutter for the beam have beoh' instd 1=4.
The intensity of slow ne_utroﬁs saens to be more than suffi ci_.epé: it is fea;-ed.

however, that the fast ngutron background might be t00 high in the present i

"conditions of the hole.
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- The work on instrumsntation has been summarily described in two

° /

abstracts which have been submitted for declasgificetion, for presentation

at the next “ashinfton mesting of the American FPhyeicsl Society.'

PX10-16 -~ 24,1 Hour Tungsten -~ (P. . Levy) -

Preliminary values for the maximum onergies of thq %wo comvonants of tho
? =ray spactyum of the 24.1 hour tungsten gcuv’ivy have been detsrmined with
the 180° spactrometer as .562 and 1?}5 Mov. Numerous conversion elecirons
are observed. Additional vork on the ‘K <rays is under wér -

An attgmpt to observe the Feray and conversion slectron specﬁ/x'a‘ of Tt
was inconclusive as the source used was much too weak,

AN



Physics Section V

Henry W. Newson, Section Chief

Total Technical‘ Personnal...ﬂ.'.l..r....‘........_.Q.'....O.lo

A large part of the time‘of senior menmbers of the group
bas baén taken up with discussions of the integrated control
system. Ve now feel-that we have soived the problems of the
conflicting demand§ of various parts offthasysﬁemu lir,

" Primmer and !ir. Cpler, an electrigél engiheer who will joiﬁ
the gréup.narch 24, will prepare tho cireuit diagrams, |

-.Albrief suﬁmarj of .the control scheme is given in lionP-272-
A discussion oflsome of tpe prfnciples of the control of this
‘pile will appear in lonP-271. |

 lr. Jordan has been considering the usefulness of a h
modulated lon chamber similar to that used in the pile oscilla-
tor. Heiestimaﬁes that with such a device we may obtailn
cont inuous indibétion'of the neutron intensity iﬁ the high flux
pile when iﬁ has been feduce& in power by a factor of 10° to
100, This is a considerable improvement over our previous
plans wﬁich alloved cdnsinuous measurement over a factor oti
only 106 to 107. It is hopéd to modulate the néutfon igtensity
by 25 to 75%. |

The simulator including the effect of Xenon and Iodine
bas baen completéd for soine‘timeo - There is provision for
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reducing the Xenon and Iodine peribds by & factor of 100,

’

Under this condition the instability 1s beautifully demon-
strated. Uhen the similator 1s set to the actual periods of
Xenon and Iodine the-instability is much less marked and it
i3 not difficult to maintain the pile at a éohstant level by
manual manipulaﬁion of the sirmlated control rod, _ .

Development is still procéeding on the circuit for
measuring g—%%ma—a The logarithm 6f the intehsity can now be
méasured sufficiently accurately over a factor of 109 in
intenéity. However, the"paft of the circuit which takes the
time derivative needs further development.

An instrument called a "pocket-screamsr® has bsen invented
by Bell. This is a pdcket ionization chambér togethef ﬁith
~suitable circults which will warn an an experimenter thdt he
has been exposed tq 0.1 R or any other arbitrary value.l We
feel,that this will be a great convenience in experimental
‘work where strong radioactive sources are involved,

‘ Some preliminary calculations have been made on the
possibility of a ma jor change in the high.flux pile after it
lias been operated for & year or more. Data in dP-lBSl seem
to indicate that rather 1afgeﬂqnant1ties 6f graphite and

and aluminum, sand gmaller quantities of iron and chromium may"
be removed from the shielding, However, stainless steel can

probably not be handled without a very heavy coffin. lr.

Overman of the chemistry division has agreed to make measure-
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ments which~w111‘increase our knowledge on these points.
| ‘Preliminary experiments are now underway to lead up
to the neutron age ﬁeasﬁrements in Building 105E. A y-n
source'contain;nglonly 1 curie of anasmony is being used.

A far stronger source must be used in the actualtmeasurem.ents°
A second life~test of various types of boron coatings
confirmed the selection of Bjp suspended in aquadag. Although
this coating gpparcntly loses most of its original rosistance
to abrasion, 1its sensitivity decreases only 15% after irradia-

tion for 3.4 x 1019 nv-days.

A series of rough qualitative tests 6n various materials
of construction indicated chémical lead as a possible maﬁerial
for an ionization chamber. Such a chamber was built consisting .
entirely of chemical lead with quartz insulators. In a flux
of 2 % 10° nv/bm?/sec, the chamber shows 85% saturation at 500
volts. Iir. llead will test its useful range shortly.
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Physics Sectiocn VI

G¢. Young, Seetion Chief

_ Total Technicsl Personnsl (including supervision). . . 9 =nd 6 Trainess

Bucisar Data - 4n npa_toadaﬁg ligt of therial neutron adsorption cross-
sectioﬁo is being compiled {Dismuke, Hoderer, Way). A 1igt of neutron

regonaences with éidths vhero known i also ia preparation (Haimes, ¥Way).
A stndy\ iv being made of the enorgy dietridutionm of neu.eron BOUTEOS |

{Digemke).

Fisuioa Product Polssning - (Nodersr, Householdsr).

A summary of kRnowm thermel cross-seotioms, with certaim ainplle

statistical data oz these, 1s deing prepared.

A memo (GI-ICE-1, Fed. 17. 1947) has been issued.

Multiple Group Theowy - (Garabedian, Householder),

A report entitled “Multi-group, Multi-refleetor Pile Theory®
has been issued s MonP-246; this considerably extends the discussion
given sarlier in MonP-202. The matrix methods here developed are
being employed by Spimrad in calculations om theohimflux pile.

|

Flst Piles - (Goertsel). . |
Calconlations are being made on piles im which the br‘e@ding
absorber 1s distributed in such a way 88 to keep the thermsl neutron
filuz uniform throughout the pile proper: tﬁus., cnly fast nsutrons |

flow %o the reflector.
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Some calonlatione for piles operating at high resonasce

Resongncs Piles - (Bendt),

ensrgies (4bove 50 ov) have been made using snalytic approxime-

tions for the fisslon croee-section dependence on energy.

Fast Plles - (Memke). )
Someé oRe-group cal’mlaﬁions hsve beea MQ to we® how the
 thickness of @ Bi reflector affecto ’ |

(1) the saviag f.n pile: size

(2) the £raction of the legkage neutTons which sﬁrviva-
passage through zné roflector to an exterior absorber, i.e. the
"dbregding gffle!.eacy“ of ths reflector, ’L‘hijn ie & past"ti'f‘:ularly
'gimple example of the type; of breeding bismkst probleme delng
studied by Goertsel and Houssholder.
calmlationa on mized £ast and slow piles (uonPsaﬁco p. 32-34)

are in abeyancs unhl a computer can be obtained.

Pile Blankets - (Householder, Goartzel).

Hozk/continues on putting togethér the reeclits ol;t&ined go far,

with attempts to obtain improved mathemstical analyses.

‘Shielding - (Murrey, Libbey).
A first draft of a paper gilving further thesretical calculations

on neutyon penetration hae beea written, and data from pile shielding

oxperiments ia being compiled.

Powver Plants — (Grebe).

’

4 report is being writtsn on the wse of phogpborus instesd of
' \
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mercury in the ﬁigh temperature end of binary powsr plents. A8

=26= ¢

o fluid élament with & not unduly large capture sross-section
(about 0.2 to 0,3 barna) for therma)l meutrone, phosphorus may
posaidly be of some interest Zor pile use. Imfermaticn from

TV4 on corrosion by phospborus i not\ discouraging.

Power Pile - (Young)
A report entitled "Outlime of a Liquid Metel Pile" is being
typed. The unit considercd is s thermal pile with Bi coolant and
’ 7/

Be metal moderator, and with thae fissiomgble material (23) diseolved

in liguid metal.
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