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1． Theexperimentalmaterialwasobtain-
ed fromtheassemblies described in the

communicationtothisconferencebyDuthie

ef fz/.. (III-6-15)

2. Theenergyspectrumofelectromagnetic

cascadesproducedbynuclearactiveparticles
wasdeterminedandcanberepresentedby:

M>E)=const.E一β

Thevaluesof@aregiveninTablel.

byan increase intheeffectivemultiplicity

ofhigh-energy7-raysemittednuclearinterac-

tions.Wehavealsoinvestigatedthe longi-

tudinal and lateraldevelopmentsofnuclear

and7-raycascades.

3. The interactionmean free pathof

nuclear-activeparticlesproducingcascadesin

the energyrange400-1500Bevhas been

measured, using a Bartlett-type analysis.

Theresultscorrespondtoan1.M.F.P. of

39=t12cminG-5emulsion.Theestablished

valuefor9Gevprotonsis37±､8cm. Thus

novariationof theM. F. P・withenergy
hasbeendetected.

4. Five highenergy (>1015ev) nuclear
interactionshavebeendetected inseveral

exposures. Theangulardistributionsofthe

secondaryparticles, theenergyradiatedin

thesoft componentand,intwocases,the

energyspectraof individual photonshave
beenmeasured.

5. Fourcasesofanomalous longitudinal

development ofveryhighenergycascades,

α”αγe"t〃producedbysingle7-rayshave

beenobserved.Thefrequencyanddegree

ofanomalyoftheseeventsissuchthatthey

cannotbeexplainedbyfluctuations.
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Tablel

ExpOsureon Altitude 360<E<5000Bev Fig.

Aircraft 2209/cm2 2.1=t.1 1

Balloon ～309/cm2 1.9=t.2 2

TheexperimentalresultsareshowninFigs.

1and2ofIII-6-15. Theenergyofeachcas-

cadewas estimated from its maximum

central density in thewaydescribedby

Duthieαα/・').Effectsduetothedivergence

oftheinitial7-raysgeneratingthecascade

andduetosecondarynucleardisintegrations

altertheenergyestimateonlyslightly. The

energyestimateswerecorrectedforHuctua-

tions. Our present results of improved

statisticalweightdonotcon6rmthechange

inexponentof thenuclear spectrumprevi-

ously reported byus (1500<E<4000Bev),

Duthie""/.') ． Thedifferentshapesof the

nuclearandr-rayspectracanbeexplained

*Thispaperwas readbyC.F・Powell. No

manuscripthasbeenreceivedandthepreprint is

reprinted.
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