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SUMMARY

Construction of tlto Oak Ridge digital cospnter ia no* under way at
Argoane. J. Y. Woody and R. J. Klain kato bean aoat to Argonne free tkia
Laboratory to aaaiat Earl Bardatte ia tka coaatractioa. Meanwhile aaabera of
tbe Panel are studying circuit diagraas far control and aritkaetic units, and
caaaalting aitk Dr. Flaadara and Dr. Cku, of Argoaae, on aspacta af design.

Soaa discasaioa of tkis will be given below.

A joint aaatiag af tka Institute of Matbeaatieal Statistics and tka
Bieaetric Society is being planned for Merck IS, 16, and 17, to be bald at Oak
Torraea. A. S. Housekolder is the local neaber of tbe prograa coanittee for
both organisations, and Jack Moakaan ia Assistant Sacratary far tba Institute.
Dr. A. M Weinberg kas agreed to speak at tka banquet, Merck 16. Tbha tentative

prograa ia aa follows:

PROGRAM

Tha- day, Marek U, 10:00 A.M.
OONMIMNWD PAPERS PGR BIOMETRIC SOCIETY

Thursday, Merck 1S, 1:00 P.R.
PUBLIC HEALTH STATISTICS

Ckeiraaa: Dr. Paal Daasaa, IPivarsity af Pittsburg

-Statistical Stadias ia Prekleaa af Mealtk"
Evelyn Pin and J. Nayasa, University ef Califevaia

MAn Elaaaatary Stockaatie Process for a Sypkilis Population”
B. 0. Greenberg, University ef Perth Careliaa

Priday. Merck Id, 0,00 AM.
BIQASSAT WITH QUARTAL RESPONSES
Ckeiraaa: Dr. Alenaader Hellsender, Oak Ridge Rational Laboratory

"Vky | Prefer Legito to Probito and Siaits”
J. Rarkoea, Mayo Clinic
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"How Mack Doea the Choice of Motaaeter htt«rfn
J. t. TVkey, Priacatea University

"Extrusions af Eleaaatary Methods in Bioaasay"
Iraia Braaa, The Jakai Hopkins University

"Problaaa ia Biological Assay aa A.C.T.i "
V. Veins, Food aad Drag Adaiaiatratian

Diacuaaant; Jaraoaa Cornfield, National laatitata af Maaltk

Friday, Merck M. S:00 P M
EXPERUCIfTAL DESK*

Ckairaaa; Dr. Cyril Coaar, Uairaraity af Taaaaaaaa

"incoaplate Black Daaigaa"
* B- C. Bear, Uairaraity af North Carolina

"Fractional Replication”
Oacar Keapthorna, laaa State Cal laga

"The Aaalyaia af Laag Tara Expanaan ta"
A. M Dutton, laaa State Callage

Tastiag-fer'preferaace Exporiaeats"'
Lyle D. Calvin, Seerla Pharaaceutical Coupony, Chicago

Saturday, March IT, 9:00 A.i.
MULTIVARIATE ANALYSIS

Ckairaaa: Dr. E. E. Caratea, uairaraity af Taaaaaaaa
"toe the Propertiaa aad Statiatical Pwrpeaaa af Snae Vall-kaaaa

aad Soae Haw Taata ia Multirariata Aaalyaia"
S. N. Nay, Unive.aity af North Caraliaa

"Saaa Applieatioaa af Ceapeaad Syaaatry Taata"
A. V. Eiaball, Oak Ridga Natiaaal Laboratory

"Saxaa Preliaiaary Raaulta af Multivariate Diacriaiaaat Aaalyaia™
D. V. Tiodaaann, Harvard Uairaraity

Saturday. Mareh IT, 11:00 AM.
CONTRIBUTED PAPERS FOR INSTITUTE OF MATKNATICAL STATISTICS
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Dr. J. V. Tukey, Consultant for the Hithtaitici Pasol, spent January
22 and 23 ia Oak Ridge. His advice ana aongkt on Monta Carle probleas by
Jack Mosbaaa aad by Dr. Valter Snyder; on bioaetrics probleas by Dr. Alan
Conger and by Dr. llary Eather Geeldea; on a dosage problea by Dr. Marshall
Bracer of ORINS; aad on aa ecology problea by Dr. L- A. Kruabola. On Tuesday
evening be spoke on tbe analysis of variance at the first aeetiag of a sta*
tiatical seainar organised by Dr. A. V. Kiaball, Dr. Oeaar Carpenter of K-2S,

aad Mr. D. Cbaabera of tbe University of Tennessee.

Preliainery arraageaents bare been aade for baviag tbe calculations for
tbe L-abell internal conversion coefficients aade on tbe Bureau of Standards
Eastern Autoaatic Coaputer ia Wasbiaftoa. Ruth Arnette ia spending several
oeeka at tbe Bureau to assist in tbhe preparation and coding of tbe problea for
tbia aachiae. Since tbe aachiae ia to be noved to aev quarters ia March and
nill tberefore be out of coaaission for perbepa tee aoatbs, considerable effort

ia being aade for coupleting aa aoch of tbe eork as possible before tbe aove

takes place.

The Panel seainar is non moating on Monday afternoons for tbe discussion
of progressing and coding of probleas for tbe various electronic digital

coaputiag nachines.

Two papers vara presented at Matheaatical aeetiags during tbe quarter by
A. S. Householder: Polynomial Iterations to Roots of Algebraic Equations
(contributed), Aaerican Matheaatical Society, Northwestern University, November
30, 1950; A Clmoo of Iterative Methods for Soloing fqaations (invited),
Matheaatical Association of Anerica, University of Florida, December 30, 1950.
Also, tbe paper Soae /Vuaerica! Methods for Solving Systsas of Linear Equations

appeared in tbe Angust-Septeaber issue of the Aaerican Matheaatical Monthly.

UNCLASSIFIED



UNCLASSIFIED

SPECIAL PROBLEMS AND PROJECTS

prtkiln: CIBCUIT ANALYSIS PM TBS KSISN ST TSS BLKCTBSNIC BISITAL CSBPUTBB

grligla: Electronic Coepeter Project

Participating Beakera ef paeel: A. S. Hons‘holder, C. L. Perry, M-L- Nelson,
N. NMm Diseuke, J. Mosheen

Background: Tke contract with Argonne National Laboratory for the constrecti on
of the Oak Ridge coapeter calla for sene design research ia order to Bake best
ase of tke lessons lesrnsd daring the constractioa of the prototype Machines
at Priaceton and at Argonne. Partly in erder to participate and perhaps
eoatribnta, partly inorder to reach adeciaion on the nltinate deaiga, proposed
cirenita are being atadied by nonbers of the Panel, and periodic conferences
with the Argonae gronp are aader nay.

The digital (oa-eff) character of the response of the nlenents permits a
ainple representation ef the strnctare sad properties of tke aeteork in tarns
of Boolean algebra. Consider any line, whether branchiag or net, leading fron
a gate or toggle to gates or togglea or both; then, ia principle, tke line nay
lead fron a point of aaxiaan potential or of nininnn potential and there is no
other possibility. Consequently, if we assign any synbol a to this lino, a
nay also represent tke assertion that tke line leads fron a point of nininnn
potential while a* represents the codtrary assertion. Toggles and gates then
represent logical operators.- If a and y are iapnts to an "sad" gats, the
oatpat is ay ("« end y"); if they are iapnts to an "or"' gate the ontpnt is
say ("« or y”-); if they are iapnts on the right and left, respectively, to a
toggle, tkS'Oatpet os ihe left after the toggle has had tine to change over is

«<« 4 1) *F »<«)*(*> vy («>.

where t end f ¢ 1 represent the tines jast before and jest after the change-
over, if any. Tke oatpat on ths other side is »'(* ¢ 1). (Hence tke ontpnt
of every toggle in a network at tine t can be expressed as a logical fanetien
ef tke states at tine * o 1 and ef the signals which enter tke networh fron
tke ontside at tkat tineJ Alag by successive substitution, the oatpat at tins
t caa be esprasaad aa a logical faactiea of the atatea of the togglea at any
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prior time * * r, and of the incoming signals at all tiaMS froo t - r until
* - 1. Conversely, the requirements of a neteork can be expreseed in the same

terms and the neteork can be draon ap from the descriptioe.

State*. Argonne is providing proposed wiring diagrams of tka varioas con-

stituents of tka machine, and the analysis is jast beginning.

preSlae: ITBBATIVI BBTSSSS r*B SSLVINB BSU4T1SNS
Parttc tpati ng member of fassl: A. S. Householder

Origin and Background: Since the numerical solution of an agnatiom of some
form or other is 'ho objective of almost any computation, the development and
improvement of methods for solving aqustioas is an evor-present problem for
any computation laboratory. Ve summarise here some observatioas and rosults
oa the methods of Bernoulli and of Newton for solving an aquation ia oaa un-
known. Newton’s method is generslisable to s system of equstions and avaa to
functional equstions — in fact, the genarali sation includes such clsasical
methods as that of Picard for solving differential aquations. Both methods

are salf-correcting.

Bernoulli's method is generally stated for an algebraic aquation /(s) 3 0
only. Its application to transcendental equations does not seen to appear in
the literature. However, a theorem due to Konig [Math. Ann. g, 530-40 (1876)]

can be applied to show that if

[<*¥) = o @ «* @ * ¢ o |

and if

g(s) * A, ¢ b,x ¢ 6, & ...

is any function, analytic ia « circle about the origin which contains is its
interior the root a of smallest modulus of / z 0, assuming such to exist, than,

provided only g(a) f 0, the coefficients A in the oxpansion

« [l * A# ¢ A,* ¢ Afs* ¢
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are each that

lie \ /h,M

Alao, theae coefficient* A are given by

which reduces to Bernoulli 'a algorithm when / ia a polynomial and f a polynonial
of lower degree. Mor< by forming determinants of the A’e in the uaual
way the prodnets of roota of aaialloat nodulua are obtainable, a fact which
paraiita the conputatioa of two er aore roota of equal modulus.

Newton's method ia one of a claaa in which froai tha function / one con-
atructa a function ~ auch that whenever *e ia ia aaufficient ly email aeighbor-

hood of a root a the aequence defined by the recuraion

coavergea to a. Hence $(a) = a and t mrnat have tha fore i> ~ x . f\p for aone
4m Newton’'a method utiliaea tha apeeific choice ~ * 1//*, and ita rapid coa-

vergence dependa upon the fact that (a) * 0, no that ia the ear- of amalyticity

$(*) *a ¢ af(x - a)r *

Thera are, however, other choicea of » with the name property, and, ia fact,
oaa can chooae > eo that at * af * as * t , , * af>J * 0 for any r. la thie
caae the iteration defined by $(s) ia aaid to be of order r. Several nethoda
are known for obtaining iterationa of arbitrary order, one of which is deduct-

ble fron the name theorem of Koaig mentioned above. In particular, whan /
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is a polynomial it u posaibla to chooae $ to b« a polynomial, whatever order
may be required for tbe iteration. A method baa been developed for constructing
such iteratioaa mock more aimply than by aay method previously known. The
possible usefulness of this lies in the fact that with some computing machiaes
diviaioa is a process to be avoided if possible, but more in the feet that it
permits an extension of the method to number fields of muck more general type,

share division may oven be impossible. An application to the equation

/ mex - 1* O

shore a is a uatrix and s, its inverse, yields a class of iterative methods

for inverting the matrix e, one method of the claas being classical.

This subject is elaborated in the papers presented at the meetings of the
American Mathematical Society and of the Mathematical Association of As.crica,

mentioned above.

problem: COUNTS! STATISTICS

participating sambora of paael: G. E. Albert, M. L. Nelson

*rlgla and Background: Each participant in thia problem haa aeparately had

inquiry from Laboratory personnel and others in regard to the statiatica of

counting. Since the problem is of undoubted importanco and since it attracts
tbe interest of each participant, it seemed natural to givo it joint atudy.
Vo have found a large and unsatisfactory literature. To us it appears highly

desirabla to attempt:
1. Unification of the theory and literature.
2. Careful formulation of the important problems which need solving.

3. Solution of those problems.
Comment and assistance as to the kind of analysis sad type of result moat
needed by thoae who eagage in counting radioactivity is invited. It nay be

worth observing that,as usual, the problem considered is mathematically similar

to others arising froa otherwise diaeimilar origins.
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«Util:
References

(1) W. Feller, On Probability Problem* in the Theory of Counters,
Studies and Essays presented to R. Courant on his 60th Birthday,
1948-

(2) S. Malaquist, "A Statistical Prob lea Connected eit hthe Counting
of Radioactive Particles," Ann. Math, Stat. is, 255*264 (1947).

(3) C R. Rlyth, "Statistical Problems in the Theory of Counters”
(abstract), Ann. Math, Stat. 26, 464 (1949).

(4) H. Craabr, Mathema ticml| Methodt in Statistics, pp. 510-511,
Princeton University Press, Princeton, N J , 1946.

i. Statement of problems. ft is aisuaed that radioactive particles
iapinge on a counter at the aean rate of a counts per eecond where a ia a con-
stant, and that the actual nuaber, AT(t), of particles arriving in an arbitrary
tme interval of length t is a chance variable with the Poisson distribution

with aean at, i.e .,

PPN () + s = e nx (2 (1)

Owing to a dead tiae effect thjs counter does not necessarily register all
particles that iapinge upon it. References 1 and 2 distinguish two types of

dead tiae effect:

Type |I. A registration by the counter at an instant t' cauaas
the counter to lock for a tiae interval u > 0 ao that it cannot
register any further particlea that arrive during the tiae interval
(**, *' e a), but it will register the next particle after t' ¢ u.

Type |II. A registration by the counter at an instant t' causes

it to lock for atiae interval u > 0, and any particle iapinging upon
the counter at an instant t* while the counter in locked will extend

the deed interval to t" e a.

To distinguish the two types physically, note that if the rata a is very
large, Type | will register a particle every u seconds while Type 1l will

register only one particle-

1 UNCLASSIFIED



UNCLASSIFIED

In reference 1 it in indicated that tbe dead tine effect in an actaal
counter ia likely aoaeehere between the teo idealitatioaa introduced above.
The autbora of thia report are aolicitiag concrete authoritative inforaation
on thia aatter.

Feller conaidera the calculation, for both typea of counter, of the
population nean and atandard deviation of the count Nf (t) regiatered in a tiae
interval of length t which begina at an inatant when the counter ia unlocked.
In addition, he given aoae indicationa on how to proceed with aiailar eaten-
lationa under aore general aaauaptioaa than Eg. (1). Malaquiat conaidera only
the Type | counter. He dropa the aaanaption of Eq. (1) alaoet entirely and
attenpta to reaove the reatriction that the counter be unlocked at the
beginning of the counting interval. The authora uf thia report are not
reconciled with certain diatribution aaauaptiona that Malagaiat introducea in
the development of hia theory.

Neither of referencea 1 or 2 conaidera the practical problea of eatiaating
the aource rate e fron an actual count Nr(t). The firatj conaideration of
thia problea aeeaa to be in reference 3 where the maximum likelihood aethod of
eatiaating the rate a ia atudied for a Type | counter. One of the authora of
thia report haa attacked the problea by the aethod of confidents* intnrvala.
The reaulta will be reviewed in paragraph 2 below.

The aaauaption that the diatribution of the nuaber of perticlea arriving
at tbe counter ia given by Eq. (1) with a conatant appeara to be tantanount to
aaauaing that the aource haa a very long radioactive half-life. The authora
propoae to atudy the atatiatictl problem* ariaiag ia the counting of particlea

fron a aource with a abort half-life la thia caae it appeara to be quite
difficult to formulate the probleme. Thia will be diacuased ia paragraph 3
balow.

3- Typt | Counter; Confidence interval* for a. Proceeding fron formulna
darived by Feller in reference 1, it ia ahown that for any integer a the
probability that the count Nr(t) regiatered in an interval of length t begin-
ning at an inatant when the counter ia unlocked ia given by

0, if a * (t/u) 1,
Pr{Nr {t) >a) =,

«

T V K* *.*/*1 if a < (t/n) ¢ 1,
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*here * of* - (a - l)a}. The suaaation is easily recognised ss the upper
tail of the Poisson distribution with the seas sad so css be coaputed from
tables of that distribstion. Alternatively, the snnaietion nay be coaputed

froa tables of, or approxiante foraulaa for, the incoaplete gaana function

since

\l4-4 i (3)

For any fixed values of the observation tiae t and the deed tiae a,

confidence intervals for the source rate u aay be obteiaed froa Eq. (2) by a

eell-known statistical aathod (see reference 4)- The procedure is rather
involved for cases in which the count ff(t) is saall. It is planned that
confidence interval charts will be prepared for easy uaa by experiaeaters.

When the count is largo an approxiaation for the integral in Eq. (3) sinplifiea

.the procedure aaterially. For aay assigned probability p, 0 <p < 1, lot

be such that for a normal variate x, Pr(|x|] A ) * p. For exaaple, it p *
0.95, * 1.96. Then a 100 percent confidence interval for the rate < is
given by

Hr(t> ¢ %'FATTT
(4)
* [*’(*) - 1]*

approxiaately. /V,(t) ia the observed count ia tiae *,

This result indicatea that the center of the interval

#r <t)

« - [#,<*) - ljo

nay be the boat point eatiaate for o. In addition, tho length

UNCLASSIFIED
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IM'fitdJd)

Tt - [*.<«) . i]«

of the interval provides s hitherto unknown indication of the rnlinbility of
the estiaate. Caution; the interval of Eq. (4) should not be used aalass
HT(*) exceeds 100.

The corresponding result for Type Il counter baa not been achieved at the
present date.

3. Basic Probabi lity Asswaption* e/ Aedioactiee Decay. In thia paragraph
we eat dean the reealta of aone coaputatione of which aee haa net yet been
aade. They cone oet of an effort to etady cloaely the general aaaple which a

"counter” ie naked to "count."
i
(a) The Exponential Lew of Decay. It ie generally asauaed

(i) that the probability p(t), for t > 0, that a radioactive atoa
dieintegratea during the tine interval (f, r & t) ie independent of v.

Ve have, where the randoa verible f is the tine of diaintegration,

FFE>e I < >«-r) HC > «er) WP{§ >*-1r, £ > t), r <t
e

Application of (i) and the condition p(0) s 0 leads to
« « 0, pit) * 0; 0<t. p(t) =1 - exp (-At) (5)

where the coeetsat k is the reciprocal of the inverse e-life.

When nore than one aiailarly radioactive atone ere present, it is farther
asauaed

(ii) that the individual atone decay iadependeatly.
Thus if there ere a active ateae present, the probability Pk of exactly h

disintegrations in tine t ia

*Ke () £ - erm ke T n
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Hit um number of atOM regaining at tiaa t is accordingly casp(-Vt).

(b) Distribution of Tiaa Botaaaa Diaintegrationa. For » - I, 2, .... if,
lot t. doaota the tiaa of tbo »th disintegration, supposing n atoas aro active
mt tiaa soro. These aro raadoa variablas and oith then oo consider the

rasdon variables £} defined thno;

If so aaauae that r. and ara independent raadoa variablea, ee find
> o t « 0 4 t) = 0;
04 < P(Ej < *) *1e oap [*(" * [>**]s

(e) Distribution of Tiaa Uetil Neat Diaintogration. Still snppeoing n
active atoaa aro proseat at tiaa aero, lot M ead N be the raadoa vnriablaa: M
tbo aaabor of disiategrations ia (0, r); and H, tba nuaber of diaintegratiens
in (v, r ¢ e). It folloea that for ks 0, 1, 2, . a.

whore

Qe 1 - P and Pmaap (-Xr)[I - erp (*\»)].

Danoto by ( tba tiaa, aaasurad fren r > 0, until tha firat diaiatagratioa
later than r, or to tba one neat preceding r in caaa all a atoaa diaintegratad
prior to r. Tha diatribntiea ef £ ia
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UNCLASSIFIED

* < oot Pit € *) ~0
-r 4 *4 0. P(E< t) = {1 *exp [.\(r ¢ *)])m
0< ™ P(S4 t) =14 11 . e*p (-At)]"4 -

- (1 - exp (Ar) & exp [-Mr & *)]>"e

Problem; BASIC STUBIB* IN TBS BtNTB CABLB BBTBOB
participating Beaker af pud: (h E. Albert

Bthtom:

Reference

A. S. Householder, "Basic Studies in the Moate Carlo Method,"Beths*
net tcs Pantl Quarterly progrett Report for the Period Ending July 31,

1950, ORNL'818, 10 (Sept. 11, 19S0).

mAa informal sesorandun on the solution of Fredhole integral equations by

the Monte Carlo method is being prepared. Two related papers, (1) Quota
Soupling and Importance Functions in Stochuetic Solution of Particle Problem
by G. Goertsel, NBA. June 21* 1949, and (2) A Monte Carlo Method for Soloing a
Class of Integral Equations by R; E. Cutkosky, National Bureau of Standards at
Los Angeles, eill be coupared and redone to fit then into the general pattern
of the theory Ibf stochastic processes as presented by J. L* Doob and others.
This procedure leads to aclear understanding of the contents of the papers and
opens up possibilities for a systenstic stndy and comparison of various
sampling techniques and distributions for the solution of certain types of
integral equations.

problem:  TBBBBAL-NBCTKON PLUS BISTBIB1ITIBN8 BBSN AIB VBIBB ABB PBBSBNT
grftgia: Dr. R. L. Echols, NEPA
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participating memPar at panel: D. V. Whitconbe

Background: The report, OWL-199, which contains the theme 1-neutron flex
diatributiona for a variety of shield aatoriala that contain air voids will
soon be isaaed. Problems are solved where the shield aaterial contains one,
two, or three air voids and for a atreight-through air duct. Moat probleaa
are solved for finite as wall aa infinite geowetries. A problea is included
to indicate the effect of shifting a void. Moat of the solutions are accoapa-
nied by traneaission plots which show the increased flux transaiasion due to
the preaence of the voida. The aajority of the probleaa are solved for two-
diaenaional regions, but one problea ia included for a three-diaenaional
region with two air voida.

In all casea 'the diffusion equation was reduced to linear difference
equations which were solved on the Fairchild linear equation solver. The
aethod of setting up the difference equetions ia explained in detail in the
preceding quarterly progress report (OftNL-888). A plane source of theraal
neutrons (iaotropic or colliaated) is used with the boundary condition that
the return neutron current shall vanish.

A aore exact replaceaent for the Laplacian in the diffusion equation
than tha firet-ordar differance approxination waa also aade. This peraitted
calculations of the streaaing aa well as an estiaate of the error to be aade.
The error in the replaceaent for the Laplacian waa found to be of the order of
20 to 25 percent.

problea: BTBABf-BTATB MEAT TBANSPEB IVI TO PLUS PLM IN A SKCTOt OP A CIBCLK
Origin; H. C. Claiborne, Reactor Technology Division
participating leaker of panel: D. V. Whitcoaba

Background; Thia is an extension of the work described in the previoue
quarterly report (ORNL-888) which pertained to a 60* sector of a circle, and
which has been issued as GRNL Central Files No. 50-11-77. |Ihe purpose of the
present work is to find a solution when the angle of the sector is pv/g where
p and g are positive integers, It is clear that this case will include the
case where the angle of the sector is 60°.
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PrakIN: AN I NTBANAL EVALUATION

Origin; L. C. Noderer, Physics Division
Participating Itsbsr of panel; D. V. Whitcoabe
Background; The integrsl

l(a) * J K oaEx ([ * 4%

occurs in studios on ths hardening of neutrons, The integral can be approxi-
aately ersluated using the method of steepest descent. Mr. Noderer ess
interested in the case in which a was a sasll positive number end in this case
the method of steepest dsscent requires some slight nodificstion as follows:

Lot

where

fi(s) * ** + .J]'g_ - 2 log s.

The method of steepest descent works well only if E(m) has a steep minimum and

including the "-2 log i" tern in the exponent increases the positive root and
gives a more accurate result. If *# is defined by

*'(*’) = 2*f
then | is, approximately,

| xR
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Problem  EVALUATION OP /(+) * | coi’ 8 ex7*> 9 iid.

Oritla; J. V. Webster, ANP (NEPA)
participating leaker of paael; D. W Vhitcoabe

Oackgroaad: If ia | the replacement is aade

coe 8 * 1/*,

then wo aay write

1317 o

Now (1 - !/«*)me eaa bo roplacod by tbe oorioo

B 1

C -

wboro

ft-FFIFHFH oos(*-0-]o

Then wo eaa writo

i * 2j — * o< o>
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tktr*

e #*es

A ) > <

Sine* the exponential integral* fn are tabulated, the .etter expreaeion
for | aerrei as the result. The result for / can be nade easier to coapnte by

putting En in the forn
*. > *?. ‘

*here Pm and (?A are polynonials. This ainplification was nade in the paper
sent to Mr. Webster.

Problem: <mTAILED TBBBBAL-FLtIX DISTRIBUTIONS

erlgia; Dr. A L. Echols, NEPA
participatlag lenbar at panel: D. W Whitcombs

Background: The thereal -neutron distribution for a block of concrete with an
air void ia being found for a plane or isotropic plans source of neutrons.
This problen differs froa preceding probleas in that it ia such larger. The
shield aatsrial is divided up into 312 calls, i.e., the linear-difference-
aguation approxination to the diffusion aquation haa 312 unknowns. It was
found that the Fairchild linear aquation solver would have to be aodifisd
before the solution could bo obtained. The nodifieatioa haa been nade but the
solution ia not yet obtained because of the backlog of problona awaiting tko
Fairchild nachiaa.

A aories of problona haa been prepared for the Fairchild nachiaa whore
the shield material is variable both aa to aiae and ahiold composition. The
configurations all contain continuous air voids with two right*angle bands.
Those problona have bean coded for the machine and should all bo solved aone
tine during February. The first three of tho serioa have been completed with
no difficulty.
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prtfeln: SAMPLE CBITEBISN PM TESTIMS OUTLTINS MSEB VAT IONS
erigla: J. H Smith, Physics Division
participating membora of panel; D. V, Whitcomb*, J. Moshaian

Background; Mr. Smith ia par forming an txper imsat which inrolrea the recording
of counter data. A foil oaa counted about oight times and the average of the
counts eas then uaed to indicate a more accurate value. Mr. Smith wanted a
criterion for eliminating a count that differed appreciably from the other
counts in a given set. This problem is a favorite one with atatiaticiaaa, and
Mr. Snith was referred to an article by F. E. Grubbs oa the subject which
appeared ia the March, 1950 issue of the Annals of g«tk«iilicsl Statistics.

problem: wmTKBIINATIM WP SABPLE SISB PbB LONS-TBBB BABIATISN EXPEBIBEMT

erigla; Dr. J. H. Rust, Dr. J. L Wilding, UT-AEC Agricultmral Research Pro*
gram

partliclpatlag leaber of panel: A W Kimball

BacBgreuad and Btatma; A long-term radiation experiment omployiag large
aaimala ia being planned for the purpose of investigating the effects of X
radiation on longevity. Since the experiment ia expensive and t isM-consuming,
the experimenters wanted to have a reliable estimate of the amad>or of animals
which mould be required for each experimental group to achiove the desired
degree of accuracy in the final comparisons. On the basis of preliminary data,
it was determined that if about 290 animals are used in each group, the
probability is 0.95 that a time difference (between the control group and any
irradiated group) of 10 percent or more will be detected if the fiaal test of
significance is made at the 5 percent level.

The method of estimation [Harris, Horvits, and Mood, J. Amur. Stmt..Attorn.
41, 391 (1948)] requires some preliminary estimate of the amount of variability
to be expected in the survival data. It ia believed that there is a 50*50
chance that the coefficient of variation will lie between 25 and 35 percent.
By the methods described in the reference, this leads to apreliminary’estinate
of the standard deviatioa, s, 5 30 percent of the moan, with 8-2/3 degrees of
freedom. Further computation aided by the table given ia the reference led
to a sanple site of 289 aainals per group for the degree of accuracy specified
above.
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It ee¢ thought for « while that soar sequential stapling plan night be
used to help reduce the total nuaber of aaiaala required. Since, however, the
couteaplated analysis includes both teats of hypothesis and estiasti oa of group

differences, no worhable sequential aethod seeas applicable.

problea; TUTS IP IN N M ITI ANO COMELATISN IN A RABIAVION EXPERISENT VITN
RARABIC| UK AURELIA

Origin: Dr. R. F. Kiaball, Biology Division

participating geaher of panel; A. V. Kiaball

Baefcgrenad and Status; Two stochs of Pernseciaa sort lie, isogenic oncept for
a eiagle gene, differ in that one produces a substance which hills other
peranocin sad the other is e nonkiller, sensitive to the hilling .substance.

Twenty-eight conjugate pairs were obtained between the two stocks; the two
aenbers of each pair were kept separately and allowed to divide, and one
product of the first division froa each was discarded. The other product of
each was allowed to divide again and these two products were kept separately
for several days as daily isolation lines. Three days before autogaay was to
be obtained two products of the division of the single aaisMI, isolated the
day bafore, ears put into separate containers and allowed to aultiply to forn
snail anas eulturea. Froa each culture 25 autogaaous aniaals were isolated and
checked for survival. Thus fron each original pair aight groups of 25 autog-

anous aaiaala were obtained.

The general atatistical problea was to deteraine to shat extent the
various subdivisions could be considered hoaogeaeous with respect to the
proportion of aniaals surviving. Chi-square testa at the final stage indicated
no differences between the two groups of 25 anisMla obtained froa the two
products of the division of a siagla aniaal. Further chi-square tests sera

appliod to the groups of 50 aaiaala, and the pooled chi-squares for both the

hillor and sensitive coajugataa were significant at the 1 percent lovel. Thus

it was apparent that the too daily isolation Ilines obtained at the second
i

division could not be considered sauplea froa the seas population. The next

problea was to deteraine whether the two lines obtained froa a single pair
(hillor and sensitive conjugates being considered separately) were aore alike

than the lines froa puir to pair.
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Statistically the problem Bay be formulated as .follows: Ve have a sample
of 28 pairs froa a bivariate population and want to estimate the correlation.
In the sample, however, it is not possible to identify the variates, and there
fore the familiar product moment correlation coefficient cannot be used.
Since the observations are in the form of proportions of animala surviving,
the arcsine transformation was employed and the resulting variates were assumed
to have a bivariate normal distribution with equal variances. It can be shown
that in this case the maximum likelihood estimate of the correlation is given

ty

* -
0 s B A
B * A
ehere
n * weaker ef pairs ef observations
This statistic is moat often referred to as the "intraclass correlation

coafficiant."
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T*o Methods are available for testing whether the population correlation
coefficient p differs fron cero. Ve may take (R. A. Fisher, Statistical
Methods for hoooorch Porkers, 10th ed., p. 215, Oliver and Boyd, Loadoa, 1948)

*- K{log (I «3$) - log (I %))

aa a normal variate with aero naan and

"o- 3/2

On the other hand, we nay aae the likelihood ratio teat, which in this case
aaounta to taking

-2 log#
g 4+ 8

aa an approxiaiate chi-aquare with one degree of freedon. When these teats
were applied to the paraaieciua data, the correlations sere found to be eigaifi*
cant at the S percent level in both the killer end the aenaitive conjugates.

problea; COMPARISON OF MUTATIONS IN TRAST INSUCIS BT ULTRAVIOLET IRRASIATION

Origin: Dr. S. Ponper, Biology Division

participating Monbern cf panel: A. V. Kiaball, B. S. McGill

Background: Ultraviolet irradiation experinenta are being coaducted using
narked haploid and diploid yeaata. The haploid cultures are ainilar in that
they both require adeaiae and uracil, and the diploid was aynthesited fron
then in such a way that it eae hoaosygous recessive for adenine and uracil and
hetaroaygoua for trypotopkaae and nethioaine. The present experinenta are
focusing attention on the adenine and uracil natation frequencies.
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The data froa a aingle experiment are derived froa three aeta of platen.
One net haa coaplete agar, aad the other t«o aeta have agar froa which adenine
and nracil, respectively, hare been oaitted. Each of the three aeta coaaiata
of plataa which hava coae froa cnltnrea that have beea exposed to ultraviolet
irradiation for leagtha of tiae varying froa 0 to 16 ain. Uraci land adeaiae
natation frequencies are caapated by coaparing the plate conata for deficient
agar aeta with tha coaplete agar plata counts. The problea ia coaplicated
by tha fact that at higher doaea aoae hilling reaalta ia the coaplote~agar aet«

etataa: A previous analysia haa eatabliahed that the conata follow the
Poiaaon law, ao that the aquare root tranaforaation was aaployed before aub<
joctiag any of the data to analyaia of variance. The firat two aaalyaea baaed
on aovon diploid and ain haploid axperiaanta, respectively, ahowed tha* hilling
begina to hava a aigaificant affect after 8 ain in the diploid organiaa and
4 ain ia tha haploid organiaa. The apparent iacreaaed aeaaitivity of the
haploid ia due probably to the tendency of the haploids to aggregate in saall

clnatara.

It ia believed that thia difficulty can be overcoae by subjecting all
cultures to sonic or ultrasonic troataeat before irradiation. A few experi*
aenta of thia type have been conducted, and an analysts of varianca of the
autation frequencies Avar a total of 16 exporiaeata ia now being coaputed.
The data are nonorthagoaal with aoae subclasses containing ao observations, ao
that the analysis aust be per foraed by the lengthy least-squares procedure.
In this exaaple it requires the iaveraion of two 20 by 20 aatricos, and work
is being done on the NEPA digital coapeter with the assistance of J. J. Stone,
who ia tha dasigaar of the aachiae. When coapleted the analysia will enable
us to evaluete the effect of ultrasonic troataeat ia haploids aad diploids and
also provide a tast for interactioa.

prohlen: KST1BATION W TOTAL ABSORPTION BT TBB BLOOB OP BABIOCALCIUB AOC-
BINIBTBBBB OBALLY IN BAIBV CATTLS8

origin: Dr. S. L. Hansard, Dr. C. L. Coaar, UT-AEC Agricultural Research
Prograa

eel: A B. Kiaball, C. L Perry, J. Moahaan,
B S. McGill, G J. Atta
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mackcrtiai; When radiocnlciun it administered intravenously to + cow and
blood apecieena are taken at periodic iaterrala after adainiatration, the
aaoaot of radioealciua preaeat in total blood (expreaaed as a percentage of

tke initial dose) when plotted agaiaat tiaie after initial dose behaves as

Thin behavior baa baen found in different animals, at about the naaM levels.

Wen radiocalciun ie administered orally, the reaponae looks about like that

shown in Pig. 2.

Time After Injection

26 UNCLASSIFIED



UNCLASSIFIED

Altar oral administration the radiocalcium ia at the same tiae being abaorbed
by and releaaed froa the blood strena through relatively coaplicated physiologi-
cal processes. The experimenters would like to know what the aaount of radio-
ealciun in the blood (ae a function of tiae after initial oral dose) would be
if none of the cnlciua were aver ralaasad froa the blood.

mtataa* The aost aiaple formulation of the problem would begin with the rate
relation

(Bate of accumulation) = (rate of absorption) - (rate of release) (D)

It maybe sssumed that the rate of relaaae ia a function of the amount present,
and that thia rate deterained from g(t), i.e.,

[100 - g(*)]' 2 4. (amount present),

ia applicable to any aaount praaent ia the blood regardleea of the method of

edaiaistration of the initial dose. In Eq. (1), which involves units of tiae
efter oral administration, the aaount present at tiae * is /(I). Accordingly,
if we let A'(t) be th f absorption, h

*K<K) o« [U(*F) ¢ *[I(*)), (2)

or, upon integration,

In order to obtain approxiaations to /(¢) and £, calculations involving

the experiaental data are being perforaMd. |If satisfactory expreasi
found, it will be possible to deteraine a reasonably accurate representation
for A(t).
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Problen: BITA BBCAY (PEBBI FUNCTIONS)

Origin: Dr. M. E. Rose, P. R. Bell, Physics Division
Participating lesbers of panel: N M Dieiruke, M R. Arnette
Background: See previons quarterly reports.

mtataa; Work has been resuaed on coefficients and correction factors to be
calculated for forbidden transitions. It is expected that Machine tine will
be available during the next quarter for these calculations.

Values of the allowed Ferni functions for p - 0 were calculated by hand
to incorporate in the table of F0'a conpleted earlier. Screening corrections
will be calculated after the problen of forbidden transitions ia finished.

f

problen; gaB BETA BPECTBUB

Origin: Dr. M. E. Rosa, Physics Division

participating peaber of panel: 1. M Disnuke

Background: This calculation is an attenpt to fit the RSE Beta Spectrun.

etataa: The ratios (available fron the Ferni function calculations,
abovs) needad for this calculation nuat first be checked by differencing.
When this has been done the factors to be used in the fitting can be ealeu lated.
Since the nunber of operations is large conpared with the number of tines a
given operation is perforned, the computations will be done on IBM machine”
using a general board for the arithnetic operations.

problen: BABBIT MMATBCBIT BATIOB U6>N€ Pc'* nod P*1 TBACBBS
BriglB: Dr. J. B. Kahn, Jr., Biology Division
pnrticlpnting Bombers of Panel: J. Moshnan, B. S. McGill

Background: The ratio of average body to peripheral hematocrits was determined
for too series of rabbits, one using Fe'* as a tracer element in determining
cell and plasma voluses, the other p**. The problen involved the comparability

of the two series.

A cursory exnn'ination of the data revealed that for each of the six Fe**
rabbits, the first of the three determinations was lower than the other two.
This was traced to a faulty instrument calibration and discarded fron the

analysis.
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Analysis of variance showed that variation of readings within different
rabbits did not differ significantly fron the variation between rabbits.

The difference between both groups was then found to be highly significant
by the Htn‘test (/* < 0.001) and 95 percent confidence lisuta were finally
conputed for each group separately.

States: Completed.

problen: OPERATION f REENIOUSE
Origin; Dr. J. Furth, Biology Division
participating msaber of panel: J. Moshaan

Background: In a forthcoming teat of atonic explosives in the Pacific, groups
of mice will be exposed at different levels of expected radioactivity and
neutron bombardment. After a 30-day period, surviving mice will be flown to
Oak Ridge for extended study. This nay be the first successful planned in-
vestigation of the effects of an atomic bomb on mammals. The investigation
will concentrate on the effects on longevity, neoplasm incidence, and cataract

formation.

Status: Preliminary methods of statistical analysis have been formulated. A
punch card protocal suitable for recording, tabulation, and analysis of the
data has been prepared and tentatively approved by the other participants
concerned in the project. A complete "preoperations” report has been submitted

to the Navy for final approval.

problem:  KPPECT SP O INITROPNENOL ON UTSS IS
Origin; Dr. M. E. Gaulden, M. Nix, Biology Division
participating goobers of panel: J. Moahman, B. S. McGill

Background; Eight grasshopper embryos from four egg cases were given a done
of 0.1 * 10'* Mg of dinitrophenol and their mitotic activity was compared with
eight other sister embryos from the same egg cases.

The analysis took the form of a three-way analysis of variance with
proportional subclasses since unequal numbers of embryos were chosen from each
egg case. In order to stabilise the variance, the transformation
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was employed, where * represented the nunber of cells counted, the index of

mitotic activity.

It was found that the F ratio between treated and control was only 0.03,
|
but that between egg ciiei was 10.81 which, with 3 and 173 degrees of freedoa,

was significant on the 0.005 level.

mtains: The lack of significance due to treatnent was expected by the biolo-
gists in view of the extrenely snail dose, but there was no ianediate ex-
planation of the heterogeneity between egg cases. The latter is being checked

for reproducibi lity in a series of experiaenta currently in progress.

Prsklsn: EFFECT OF M il AVION ON KINDT PLANTS IT DOSE AW BODICE
Origin; Dr. G. R. Noggle, Biology Division
participating Bonkers of Panel: J. Moshaaa, B S. McGill

BackgronnO: An experinent was perforned to investigate tha effect on a peanut
plant of six dosages each of X and y radiation. The variables studied were:
(index 1> nunber of expanded Icevea on the aeia eten; (index 2) nunber of
expanded leaves on the cotyledonary stene; and (index 3) height of the nain

aten.

The data were placed on punch cards and a three-way aaelyaia of variance
was run partitioning the variance by aource of irradiation, doss, and green-
houae bench on which tha planta were raised. There were two replications. It
was found that for all throe, indices there wee a significant (P < 0.005)
variation between dosages and benches. The difference between X and y radia-
tion was not significant for index 2 above. Source * dose end does * bench
interactions were significant for the first index only.

Major intoroet was concentrated on does effects. Following the procedure
of Tukey (Bionelrtes 5, 99-114) for coopering individual naans in the analysis

of variance, the doaea were partitioned into hoaogeneous groups aa follows:
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iroEX | INDEX 2 IPDEX S

0r 0or 0r

2500 r 2500 r 2500 r

5000 r , 5000 r 5000 r
10,000 r 10.000 r

20,000 r 10,000 r}
20,000 r)

40,000 r> 20.000 r)
40,000 r>

40.000 r}

eher* each bracket encloaea a group of doses whoa* affacta ware not signifi*
cantly different fro* each other.

prtbIN: (eMtlaMtlai): BETURINATION or NKUTMN rLUI IN MNL PILE
Origin; Dr. D. K Holaes, Phyaica Diriaion
participating Neater ef Pan*1; J. Moshaan

Background; Aa reported ia TVNL-888, prograaaiag for thia problea «ea ia prog*
reee at the tiaa of issuance of that report. It developed that a straight-
forward Monte Carlo procedure, aaiataining the croas-eactioaa 1l accuracies
deaanded, overtaxed the IBM prograa capacity or involved a prohibitively long
tia* period for the calculations.

Recourse has not been aade to consideration of a unit croes-sections 1
cell of the pile lattice. Consider a schematic drawing of a part of the
crone-aectioaal vie* of the pile (Fig. 3).

Each nentron would originate in the rod located at (0, 0). Whenever it
strih«a a boundary of the wunit cell, it is coatinoed through froai the opposite
side. We aiay follow e sasiple neutron flight, for exaople, one like that in
the figure given by the solid line, where the arrows indicate the direction of
light. A change of direction results froa a collision. The sasiple flight,
for instance, passes through the aaiall square near (0.S. 0.S).
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This flight, in a sense, may be unwound. Ve call the initial lag of the
flight (0, 0). Than, in general, if the neutron atrihaa a boundary, the
following fornnlaa are followed:

BOUNDARY OJHVWSK*

Left (. y) —-* <ae¢l, vy
Upper («. 1y =—“>»(s.y -1
Right (€ y) — (-1
Lever (a. y) — *, yel

la thin wanner, aa indicated in the diagran by the dotted linn, the
neutron ia unwound to (0, 2). By tranalation , a neutron whoao path tahaa the
aawe fora would originate at the (-1, 1) rod and proceed into the (-0.5, *0.5)
corner aquara, Thia ia indicated by the dashed line. Hoaco, aolaly by a
conaideration of the unit coll, wo nay find the contribution to tha flus
through any region fron all roda in the pile.

By carrying along the "pseudo-rod-coordinates™ we can at anytiae aliaiaate
contributions fron any desired collection of fuel rods, such aa would be
desired when finding the flaa near a corner of the cube.

The problem of deterniaing whether or net the neutron flight is inter-
cepted by a rod if it erigiaatea in the moderator and, if no, the coordinates
at the initial point of contact, has been resolved aa follows:

Let the coordinates of the ith collision be represented by (i(, y(, <t).
It ia fougd that the neutron would then have direction cosines *( end
a flight path Pj. Then the equation of the reflactiea of the line of flight
in the ay plane in

* e Mi m»w< o << 4V .V s

y. oyt .
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Then

But this is tho norasl (ora of the equation of s strsifht lino and therefore
tha diotancs from (0, 0), the only rod admissible, is simply

If r is tke radios of the rod end p > r, the neutron doem not enter a rod;
if p<r the neutron does eater n rod; end, if p 8 r, tke neutron strihes a
rod tangential 1y.

If p4 r, on sish to haou tke coordinates of tke point of nearest con-
tact. This rosnlts fron tke neutron going a distance 3 4 Pi and

<K, 4 14> & iyi & ¢ *>e 8 r*,

ekich is a quadratic in I,
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(14> ¢ a,%)** & 2(1 & %)% & (*» ¢ y* - r*) * o, (2)

Hence
S 2(1~ ¢ I TITH< & BS)Y* > *<har 4 m<e)(F(= ¢ y<& * >
2(1(* « V)
_<f’*4 * eJ\> *F Ar*< R 4 oS % | ik " .<**)*

where the saaller value of 5 is choaen.

From ¢ Machine viewpoint, instead of extracting the root in e straight'
forward manner we may taka Eq. (2) and sat

r« - (mte * y{*) 4 m<rF<>
I > : (3)
<F<H 4 e<F)« I<* ¢ m<*

The coefficient of 1/5 is always negative, since I|,* ¢ m(l1 > 0 and out*
side the rod i ¢ yt* > r and the constant in Eq. (3) is always positive,
since, to atart at (i(, Ji) and head toward (0, 0), 14 and *4 and ej and y(
enet, pairwise, ha of opposite sign. Va nay than write Eg. (3) as

Y I (4)

and solve iteratively. If I* is a solution of Eq. (4), another solution is
B - «* and the desired eolation ia
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S* - Pin [S', B - S*J. (S)

Tlie coordinates of the point of entry or contact ara (a ( ¢ f , Yy( e an*).

If the neutron is ia a rod and it is daairad to find the point of exit,
if it exists, that ia, if p4 r» where p ia as defined ia Eq. (1), an entirely
analogous procedure is followed, with minor nodi ficatinns.

A 8 aa in Eq. (S) is undesirable since only one S is adaiasible, which
may bo either S' or B * I*; wenay consider ourselves at <a( ¢ "1., yi *
rather than (*4# yi) and than find S* an in Eqg; tS).

In the event that
vV em»*(

then I( mnd4 * 0, and a, m 1, and coaaeqaaatly the aentroa ia traveling
vertically in the s direction. Ve then let

and we have a collision at (ijM, yjt|, i (M) which neceanitataa finding a new
energy level, now direction cosiaea t(4|l nJfl< t(t|, a new flight length

Pj,,i and then proceeding as before.

etatas: The nodificatioaa described above to the procedure are being in-
corporatad into the IBM progressing with the aid and coop«ration of C..B. .Carter
of the K~25 Central Statistical Laboratory.

pruhlan: NUCLEAB BATA ON PUNCH! CAM!
trigla; Dr. Katharine Way, National Bureau of Standards
Participating Nenbera af panel: N. M Disnuke, C. Porknca
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HekirtiN; Sow last quarterly report. (ORNL-888)

mtatua; Prapoaal far Putting Naelaar Data an Punched Carda , ORNL-883, ham
kaaa iaauad.

Aaoc.it the data to he included oa puackad cards arc log ft valuoa, which
iadacata tka typo 0 apactrao far a |i*cn 0 ooittar. E. Feeaberg aad G. L.
Trill,!11 and L. V. Nordheia**1 have listed loan of thoao valaaa. To coaploto
tkaao liata as aaarly aa possible aad to revise old valaaa is case newer kalf
lives, t, ara known, a revised list of log /* valaea waa calculated. Log f
valaaa wore road froa tko Foeakorg aad Trigg*1l) carves, t valaaa wore takes
froa K toy’s Warleer Data.**)

Ho foresees

(1) E. Foeakorg aad G. L. Trigg. Table* a/ Coaperottwe Half L»*e*
a/ Hadioartiv# francition*. Vaakiagtoa University. St. Louis,

Missouri.

(2) L- V. Nordketa, Tables far 0*Decs> Sy*teastics. Los Alaaoa
Scieatific Laboratory, La* Alaaoa, No* Mexico, May 1950.

(3) Katkariao Vay, Lilia Faao, Milliceat H Scott, aad Koria Thee,
Naelaar Data, NBS Circular No. 499, Jaauary 1950.

prsklea: HtllIIIM TVS NAINMATICI IN A STUDY OP STBtSS-STNAIN-TM FUNCTIONS
OP METALS. OFNL CF-S0-10-132 aad CF-SO-10-132A.

erigla: Dr. a. G. N. Andersen, Metallurgy Division

partlelpallag Nookor of paaol: C. L- Perry

kackgraaad aad ktatOO: Saw datbeasfics Panel Quarterly Progress deport far
Period Ending October J1. 1950. ORNL-888. Dr. Aadorsoa kaa aodifiod porta of
tko reports OWL CF-50-10-132 aad OIftL CF-50-10-1 32A. Tkaao revised reports
kava boaa reviewed ky tko Paaol.

n e N & o
preklea: NKAT TIANIFR8 It AfUIllIl RIAIIM IITN ASLIM tIAl IN A NOT PIPt
erigla: H. C. Claiboraa, Reactor Technology Division

Partlelpallag dealer at paaol: C. L- Parry

mackgraoad: See MatAeaatics Panel Quarterly progress deport far tka Pariad
fading July JI, 1950, (OWL-818).

mtatua: Mr. Claikoraa ia now finishing the write-up of kia investigations.

Tko Matkoaatica Paaol reviewed part of Kkis writings.
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PreOlea: OONTB CM U ESTIMATE W ACI M| COLLISION 01STBIBUT10N IN TISSUE PM
Il MV BIUICI MDTBMI

Origin: Dr. V. S. Snyder *nd Dr. J. Neufeld, Health physics Division
participating ItM tr of Panel M R. Arnetts

Bnckirsssd: See the (ollosini Methenstics Panel Quarterly Procress Reports:
ORNL-34S (period ending Febrnnry 1949), QRNL*408 (period ending Jnly S1I, 19(91
ORNL-726 (period ending April 30. 19S0), ORNL-tll (period endmg Jnly 31, 19501
ORNL-6S6 (period ending October 31. 1950).

U tM The IBM resnlts for the collision deesities appeared to hove tee
tnbelntiea errers. The senrce ef these errors has been found and the tabulation

corrected.

pro*lea: BAOIOACTIVITY OP ALIOMSS AM UNiLIMI IAMPLBg
Origin: C. P. Stanford, Lee Tenperature Phyaics
Participating gsnhers of panel: J. Mosheaa, C. L. Perry

eoehgraond: See Mctheastics Pens 1 Quarterly progress depart /or Period fading
October ||, J#30. GfWL-MS-

eintea: 1lm La* Teaparatare Physics Group sad MstbesMtics penal hare diacassed
tbs aethed ef calculation (aee reforsacs given above) proposed by the Maths*
antics Nsol ia a joiat seaiaar. The Lee Taaporatare Physics Group aro per*
feraiag tbs calculations.

prohloa: INTMPOLATION ONCMNTB 9114SI OP INTMNAL CONTBBSION COBPP ICUCNTB
(meeboll)

erigia: Dr. M K. Rose, Physics Division

Portieipotlag Bsabsrs of paool: C. Psrhscs, B. A. Porhoa, M L> Nelson,
N. M. Disauko, C. L« Parry

maehgroMd oof <totos: See the foHoeing Quarterly Progress Reports: Phyaics

Division, ORNL-S21 (for period ending Neveaber 1941): M athsoatiss Panel,

OPNL-345 (for period soding Pobruary 1949). GRIL-40S (for period endi* J«ly

11, 19491, OWL-714 (for period ending April 10. 19S0), OtwWL-Ill (for period

ending Jnly SI. 19S0). OfffL-ISS (for period ending Oat. 11, 19S0).

UK UfIBirift
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Let fA(Z. k) and M~(Z, k) (where Mx 1. 2. 3, 4, 5) repreeeat the I-
ahall iaterwal conrtnion coefficient* for oloctric (E") and nagnetic ( )
maltipoloo of order 2*. where Z and h ere atonic nunber and gaena-ray energy
in eel unite, reapcctively.

The hey welnee of the K-ahell internal eoaveraien coefficient* were
calculated »n the Autoaatic Sequence Belay Calculator (Mark 1) fron the
relativiatic fernulaa (uaing Dirac wave function*) for

Z * 10. 20. 30, 40. 54. 64. 72, 70, 83. M, 92, 9

end

=
1]

0.3. 0.5. 1.0. 1.8. 3.0, 5.0.

Tha va'.uea at h * 0.3 were obtained for the firat eight valuea of Z only.

Dr. M C. Boo* of the Phyeice Diviaion, ORNL, waate to expand theae
table*. Thia will iavolv* an interpolation on tha hey valuea. Hie expanded
table will he for the value*

Z * 10, 1S. 20, 25. 30. 35, 40, 44. 48. 51. 54. 58. 61,
64, 67, 70. 72. 75, 78. 81. 83. 86. 88. 90. 92, 96.

M

h*03. 04, 05. 0.6. 0.8, 1.0, 1.2, 1.5, 1.8, 2.1,
2.4, 2.7. 3.0, 3.5, 4.0, 5.0.

Per the value* at h ( 0.3 end 0.4, Z neat be leva than or equal to 78 (eee
preceding paragraph).

The following paragraph asplaina the achene of interpolation (propoaed
by Dr. B. Spinrad, Argonae National Laboratory).

Approniawt* valuea for the internal canveraian coofficieata wi 11 be calcu*
luted uvaing the Dancoff and Morriaon approxinate fornu)** for the above 402
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coabinatlona af (Z. ft). Th® ratio k) * f~d, i)/I~(Z, ft) approx.] af
tlie aaact vain® (Mark | calculation) ta tka appreiiaata value (Daacoff and
Marriaaa*) aill tkaa ba found far tka 68 kay coabinationa af (Z. ft). Tka ia-
tarpolation aill bo aada oa tka ratio r~(Z, ft). Tkia aill give valoaa af tka
ratio at tka 402 coabiaatieaa af (Z, ft). Tba value® of fA(Z, ft) far tka tabla
aill ba found by aaltiplyiaf f~(Z, ft) appraa. by rMZ. ft). Tba aaaa pracaaa
ia uaad far *MZ, ft).

Tka iatarpalatioa far ~(Z, ft) at tba 402 caabiaatiaaa af (Z, ft) aill
firat ba doaa ia tka Z diractiaa. Tk® raaaoa for tkia ia tkat tbara ara aara
kay valuea ia tka Zdiractiaa aad Zdependence ia aiaplar tkaa tba ft dapaadaaca.

prablaa: ANALYSIS ST /8-SAY SPBCTSOSCSPY
erigla: P. 1l. Ball, Phyaica Division

partlclpatlag saobara af paaal: J. H. Fiakal, M R Araatta, A S. Houaakold>r,
G. E. Albert, C. L Parry

Seckgreant: Saa Matbaaatica Paaal Qaartarly Profraaa Raporta far perieda
ending laly 3 1 1 W (ORNL-408) and July 31/ 1950 (OfINL-818).

Stataa: la ORNL-818 it aaa prepaaad tkat tba fi apactraa ba found by oelviag a
ayataa af algebraic equatieae. Tka aalutioua to too af tkaaa ayataaa kata
baaa found, tka calcuiatiaaa being performed aa tka NRPA digital cooputar.
Tka Matkanatiea Paaal aill coatiaua tka calcalatioaa. Tka Paaal aill alaa
coaaidar ckaagiag tba preaaat ayataa far replacing tka integral equation
(ORNL-818) by a ayataa of algabraic aquatiaaa.

*Tke Daacoff and M®rri®«a (PAya. Ih . IS, p. 122) approaiaatt®® feraala® ara:
= 3
x n L. .‘é

iz v (* ¢ n

K «Fe F> * -H j

*bar®
a -+ 1/127.01.
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Prtklitl: | VALUATION IP AN INTNIAL
*riglB; Dr. S. Tutor, Pkyiiei Diviiioa
PartUiM tlll Bankera ef ptnl; D. V. Whitconbe, C. Perhacs. J. H. Fiehel,

C. L. Parry

Bt«k|r«caM and llatM ; Dr. Tenor iota the integral

d* [Al « $(*. A, i) - (*9 . *)-$*]
0O(A. f) *n - *9(A, B)/A + 2
[A* ¢ *<«)]*«

where

o<* A t) a *e'l/* & **

*(m9. A. B) = 0.

x>0
evaluated for 27 paira of A and f. Me has investigated the behavior of the
integrand. Mr. Whitcoahe continued thaaa iavastigatioas (see, for axaapls,

aaaoraadua ta Dr. Taaior, ORNL Central Files No. $1*2*10). Mr. Fiahel calcu-
lated the value of the integrand an IBM aquipaeut. The value of the integral
w ill ha found froa the IBM tabulation of the integrand hy hand nachina calcu-

lating

Prabies: CKCSINS ST OBAPIS MB NBALTB PHYSICS
ertgla: Dr. K. Z. Morgan, Health physics
Partlalpating seator nf panel: C. Perhacs

teakground and Status: The Matheaatics Panel participated in checking sons
calculation* fron which graphs ware drawn. Thin work is being cowplatad by

Health Physics.

41 UNCLASSIFIED



UNCLASSIFIED

rrrtla: U IC ANALYSIS
Origin; B. S. Boris, Jr., Metallurgy Division
Participating leakor of Paul: C. L- Parry

Beekfreaai and Ntataa: Mr. Boria asked tke Matheaatica paaal to evslasts lit

Foariar integrals. These iategrals vara

Fi(a) sin Jw ns ds

where

Fj(s) are five functions nesoared saporioootally

The integrals vara approximated by a aan, and the anas vara competed on tho

NEPA digital conpatar. In fntnro aval nations of tbo above integrals sia
hnadrad subdivisions oill bo used. The sins and cosine functions for 0*0,
1, .... 10 will ba stored on n long taps for the NEPA digital coapotor'o

library. When this baa boon conplotad the integrals can ba aval sated and the
valnas retarnod to tbho Metallurgy Division in too days or loss, provided there
io net a backlog of problens for tbo NEPA digital conpoter.

preblen: OBTtOINATION OP KLBCTOONIC STOPPINS PNIM PM IMS

Origin: Dra. O. S. Saydar and J. Neafeld, Health Physico

partislpoting goobers of Panel: C. Parkscs, K- A Pflnogor

enckgrooatf and gtntna: A aaclooa (Zt, M) noviag in a nodian (Z,, I,) under-
goes aaargy losses ooiag to the offset of the electrons of tbo esdion at tho
rote

a1 UNCUSSIFIED
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