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Analysis of A High Energy Nuclear Interaction
in Emulsion Chamber

Shun-ichi Hacegawa

A high energy jet shower of primary energy exceeding 10'4ev found in emulson chamber is fully

analyzed. The distribution of the transverse momentum of secondary ;°-mesons is measured and the
mean value of 450 Mev/c is obtained. This distribution of transverse momentum of secondary
.~mesons agrees well with that obtained in our previous paper in the limit of the statistical
fluctuation, which concluded this distribution in the statistical manner using many jet showers of
primary energy region of about 10!3ev,

The emission angle dependence of the transverse momentum of decayed 7 -rays of 7°-mesons
is examined with both the direct measurement and the statistical method, and no appreciable chan—
ge of the transverse momentum by the emission angle is found.

The angular distribution of both charged secondaries and 7°-meson in the forward top of the
angular distribution is compared and the noticeable difference is not found. Many other dynamical
properties of the multiple meson production is studied: the energy spectrum of secondary 7°-
meson is measured and the type of dE/E2 is obtained, the angular distribution of the energy flow
converted to the soft component of the jet shower is obtained as 1/02 - 6d6. These results agrees
with the conclusion drawn from the angular distribution of 7°~mesons and the angle independence

of the transverse momentum.
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The production ratio of 7°-meson to all charged secondaries, containing charged 7-meson,
charged heavy mesons, proton and its angular dependence is examined. The production ratio in the
very narrow cone of this jet is 0.44+0.09 and the angular dependence of this ratio is not found.

The cascade development in the emulsion chamber in the early stage of the development of
the cascade shower is constructed experimentally for the purpose of exact energy determination of
decayed ray of w°-meson. The result is compared with the theoretical curve without Landau appro-
ximation. Finally, the feature of the total structure function with many differerent r-ray sources from
the jet shower is studied, and, from this analysis, the energy converted to the soft component and

average multiplicity of the 7-rays can be determined.
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MHAOHEE T 2 VF—~FT (~2x10M4eV) v var « FxoN—HNORFFTFE EEEL THA
LIz b s %7 —HhD, 7° FEFO 3V F—B L OHEAEZHEL T, PETEZERAECHON
T, LRCBEN2EBESEBHRZEIIIOTD 5,

TovAY e FIUN—Z6HMDRENR (1H8mm) HAKWITIESN, ZOHLZDED FIT 2004
D G5 zerva vREYX, DXIC4em QEMZANIITTZO NI 3WOHH(—HK 5mm) %275 5 X,
ZOHLZDTIC 2000 DGEZZT VYA LRENICEDTHH. N5 %2ILIKL HPALTENTN S,

ZOrwoar P KEREL VRAE I, 25,000m ORI 6HHFES #BE= A VE—D
FHB TR LIZEDTH %,

TR anicy ey b v v v—- SSHI Z bt Nizz=wvoarFary—0 L5 3WED
RFEN TR R DT, EDFD G5 AT E D2 RhFH RoNsd, Hirh ORFREF 28
> T,8IG%2 2, MEDHE2 W+ 2RI U1z, 2013443 5-10 4rad. T collimate LT 3#H
OB TIRUD THEEI NI, MEORE» S LY b« v 7 —DEEONE% 1mm OFETED TV
%o, ZOHEEDWHZHFNT, 1TRFGIIEDNFFETIZ2<, Proton #» neutron TH % & R23N3,
HiTE 2 JRIT D ARSI Target diagram OELZ L v 7 — Ol & 5 U TRD T 5, JiFICERL
T 2 WRIF DAL 1/0-0 40 DTEODAET, 1012~ 3 101%eV OHZL DY b v 7 —%
At LTI D E—HL TV, BIAIKHEIIHEB 2R TR = FVEF—PEN DR ro a3 .
ALY I DFETIE, ZOZANVF—ZRERBETHADOTowroar « Fx N —fiTn® HEFL
LFHT 5 7 4 cascade shower ILEH L, 2h o 7° FETOZ 2 LF—%E D5, n° T
BT 7 8 (1°— 27) BREEATIREFNRIES T, BN E > TH Ay — K+ 40 — B lE
b, COBBITIF05DH Ay — K« a7HBHIIN TS, ZO%K LT 5 x101%V L EDEDOTHS,
207 DM, 197 232y MEEAP LD LD EHERL TV 5,

RO I ANVF—BH AT — K vk 0 —OBFROEMEL KD B, 7°-> 27 @ 7 Oz, 2D
200 1 BOBTHABZNZTND 1 O RALF—ICL BT EWLHPDTVE, ZLTTHD 7° 12

—111—



couple U2, ZDEHRXLT 7° DL A NF—ZAXRT bV 2IETIL, 7 HOTHALF—ZX7 bLEEE
Kf%ﬂifﬁéﬂéoTﬁ,W°W@?®ﬁ§ﬁﬁ@ﬁ%2ﬁﬁ%®%@tk%@b?%%ox°®umW

sverse momentum Pr DEHfHIT 450Mev/c T Pr i3 +£200Mev/c O# FWEPENIEH b, A=
WE—, w° HETFOHE = F L F—ICEKFET S LB LB, COCLREESLETHE, FIC
Pr 3 HUABIC L X 5700 C EDHEDD BT, ,

COMMY S 7° T A 2 KT & DA R=0.44 £ 0.09 Tdh - T Bristol group DA
Blrenar 242V 7p56RD7Z R=0.4040.04 (TITV, 1EEO 0¥ —i3 half-angle meth-
oditk o THRIEL T3 . ZDMEN 2 X101%ev ThH 3 ME I NI MATO = 2V F— BT O
TANE—OBREE->TRA ELDEL Y, EAMT/NEL 4.8 x1013eV &85, B iFEOHET
&lmﬁ¥kﬁﬁhﬁt—m%i%ﬁéﬁﬁmm1&@%@£%w¥~ﬁ&m%§ﬁ&5@@%ﬂmamo

Lbhxzewnyay s FzoN—TELN 1012~1013eV OEBLDEY b « ¥ 7 2HELTHELN
ITHEELS 2 X10M%ev D 12D EY b« % U —BNTEKFERIINEZ EELLNS, zwroaL .
FrL -k TEBE A VE—BHEER% 20<101%ev T TEHVEBE TR L TEIZLOELTE
T ANF—EFREOVFCHGL S IO ERBDLNE, DI ar « FLN—TL ) ISETE
WA OVE—HEEICE T, TOUERILT A TMEH 2L D E UTEBIREIMETH 5, BERLDONA
WEHDBELITER LN 2E D RERPET D0 EEDEND,

— 112 —





