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Calculationsarebeingcompletedforelectronandphotonradial and
angulardistributionfunctionsinleadandinemulsionabsorbers.

Electronprimariesofenergy50,100,200,500andlOOOMevandphoton
andelectronsecondariesofenergylO,20,50, 100, 200and500Mevhave

beenconsidered. Thecompleteresultsaretobegiveninasetof776
Tables.

TheMonteCarlocalculationsperformedusingtheelectroniccomputer,
SILLIAC, took into accountmultiple scattering, collision lossesand

Comptoneffect; Bethe-Heitler cross.sectionsaccurateat lowandhigh
energieswereused.

§1． Introduction

DuringthepastyearandahalftheSydney
groupofcosmicraytheoreticiansincollabor-

ationwithtwoscientistsfromtheU.S.S.R.

havemadeaconcertedeiforttopreparethe
electron-photonangularandradialdistribu-

tionprobleminaformsuitable fortheuse

ofMonteCarlo techniquesusingtheelec-
troniccomputer,SILLIAC. This taskwas

completedearlyinl961． The firstresults

publishedbyMesseletal')gavethenumber

angular,numberradialandordinaryangular
andradialdistributionsof electronsinlead

andemulsionabsorbers for thecaseofa

primaryelectrOnof energylOOOMevand

secondaryelectronsofenergylO, 20, 50, 100,
200and500Mev.

Calculationsarenowbeingcompletedfor

thefollowingdistributionfunctions:T,'(Eo,E,

≦R,",2)andn'(Eo,E,≦e,",Z),whichgive

theprobabilityoffindingexactly"seCondary

electrons,atadepthr,withenergiesgreater

thanEandataradialdistance lessthanR

fromtheshoweraxis(bothrandRmeasured

inradiationlengths); or inthecaseofthe

angulardistribution"'(6)-atanangleless
thaneradianstotheshoweraxis; theprim-
aryparticlebeinganelectronofenergyEo.
Thecorrespondingdistributionfunctionsfor

secondaryphotonsaregivenbyT12(R) and

T22(9). Inadditionweareobtainingresults
for themore usual distribution functions

Q,'(EO,>E,≦R, /), Q,2(EO,>E,≦R,r) and
Q2'(E｡,>E,≦e,#),Q22(EO,>E,≦e,r)obtain-
edfromr,'(R),T12(R),ZM'(6) and"(6)re-
spectivelyasfollows:

◎o

Q,#(R)=Z〃T,'(R), (j=1,2) ,
伽＝O

◎◎

Q2@(0)=里犯乃i(e), (j=1,2) .
”==0

Thesegivetheaveragenumberofsecon-

daryelectrons (j=1) or secondaryphotons
(j=2)withenergiesgreaterthanEatadepth
randwithinaradialdistanceR,ormaking
ananglelessthanewiththedirectionof

theoriginalprimaryelectronofenergyEo.
Tocompletethepictureresults for there-
spectivevariances

函

o;;=a":TIX(R)-[Q''(R)12, (j=1,2)
~

｡;;=a"2"(6)-[Q2'(e)]2, (j=1,2) .
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arealsobeingobtained.

Tablesarebeingcomputed for e"c"0"

"""ye"ggies of 50, 100, 200, 500and

1000Mevand"0われα"αg彫c"o"seco"d"γ形s

ofenergylO, 20,50,100,200and500Mevfor

showersdevelopinginleadandinemulsion

absorbers. Thirteendepths, namelyr=0.5,

1．0， 1．5，2．0， 2．5， 3．0，4.0， 5．0,6.0,7.0,8.0,9.0

andlOradiationlengths,havebeenconsidered.
Theauthors' calculationstakeintoaccount

multiplescattering,collisionlossesandCom-

ptoneffect;Bether-Heitlercross-sectionsac-

curateatlowandhighenergieswereused-
seereferencel).

Thecompleteresultsabovewill becon-
tainedinasetof776Tableswhichwillbe

publishedshortly.
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DiscIJss加冗

Carmichael,H､:WehavetriedtocompareDr.Messel'stablesforlOOOMevprimary

electronsinleadwithourmeasurementsoftheelectromagneticcascadeinleadusing
ion.chambersandalsousingaCerenkovcounter(M.BercovitchatChalkRiver).We

havealsocomparedwiththemultiplatecloudchamberresultsofWilsonandMc-

DiarmidatOttawa(unpublished). Inbothcaseswe6ndthatthediscrepancyappears

tobeaboutafactoroftwo, that is, thecalculationpredictsonlyhalfthenumberof

particlesthatareobserved・WewonderwhetheritwaswiseofDr・Messeltoneglect

theradiationgoinginthebackwardsdirection. A1soperhapsthecalculationshould

becarriedouttoenergiesoftheshowerparticlessmaller thanlOMevinorderto

obtainamoresatisfactoryagreementwithexperiment inlead.

Messel,H､: ForbackwardparticlescalculationwasmadeforfirstlOOOshowers. As

therewereveryfewbackwardparticles,wecutoutbackwardparticles・ BelowlO

Mev, thecrosssectionisnotknownveryaccuratelybutundersomeassumptionitis
possibletocalculatewhatyouwantandsendittothosewhowishtoknowit,but

wewillnotpublishitbecausetheyarenotveryaccurate.

Nishimura,J､: Asyouaredoingthecalculationsasaccurateaspossible, Ipropose
totakethecrosssectionfortheCoulombscatteringtakingintoaccountofthefinite

sizeofthenucleus.Weknowthissurelyaffectthelargeanglescattering,whichis
mostresponsibleforthetailofthestructurefunction.

Messel: Yes,athigherenergieswemustdoso.




