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To investigate super high energy interaction, systematic studies 

and hunting of X particles are cOQtinued on jet showers observed in 

emulsion chambers exposed at balloon and aeroplane altitudes. 

In parallel to the continuation of experiment we are also 

making reanalysis of old events. 

In the beginning of this year we have got letters from 

. Prof.David Ritson and Prof.Jere Lord imforming us that Kaplan. 

Peters and Ritson observed a very similar event to ours in their 

brass emulsion chamber exposed to balloon altitude about 23 years 

ago. That is so called "T star" and the first slide shows a sketch 

of this event. 
o •

They observed two w mesons with much higher energy than others, 

2.4TeV and 1.6TeV decayed into two Y rays at the point 7cm1which 

and 2.5cm respectively from the origin of the event with primary 

energy about 20TeV. They have reported in their paper that they 

found delayed decay of wO mesons of the order of 10-14 second. 

We tried to reanalyse this event on the assumption that these 
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n ° mesons are the daughter of X particle. We assumed 2 cases, one 

is two body decay of xC particle into two nO mesons. and the other 

is pair production of ~ particles each decaying into nO meson and 

her sister. 

In both cases. the answer for mass value and or life time of 

i	 assumed X particle seem not inconsistent with those we have reported 

at the last conference. It is exceedingly impressive that since 

the very first occasion of applicat:fpn of emulsion chamber to the 

study of super high energy phenomena they already observed such 

event very similar to ours. 

Another old jet shower "ST-2" which was observed also in the
 

first balloon exper~ment of;'Japanese Emulsion Chamber Group about
 

17 years ago was reanalysed by on,e of us. The primary energy of
 

this event is estimated as '\t25TeV and ns value is larger than 5l.
 

A sketch of the central part of this event is shown in the next
 

slide.
 

One of cascade showers with the highest energy. lTeV, one
 

order higher than others shows a double core structure. This
 

shower is carefully analysed and pointed out the possibility to
 

be a nO meson produced at the distance 8.4cm from the origin of
 

this jet shower. If we assume two body decay of X particle with
 

mass value of 2'\t3GeV, we set the maximum life t11P8 as 6'\t8 '10-13
 

second.
 

One of secondary charged particles "t" suffered a 'large angle 

. scattering. about 1.87xlO-2 radian. at the point 7.63cm from the 

origin. From this point two y rays are emitted which are possible 

to couple into nO meson. Three dimensional analysis tells us that 

there must be. at least, one more neutral particle emitted from 

this point. Assuming quasi three body decay of X particle. we got 

probable sets of mass and life time as '\t3GeV and several times 10-12 

seconds. 

Turning to the second series of exposure, 14 emulsion chambers 

were exposed for about 500hrs at aeroplan~. altitude. In the course 

of analysis of observed events, ,we intended to apply relative 
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scattering method for determination of momentum of charged particles 

in order to study high energy jet showers in full detail. 

Calibration of this method was done by means of emulsion chamber 

consists of 20·layeJ:'s of lmm lead plates and emulsion films, which 

was exposed to protons with energy of 205GeV/c at the National 

Accelerator Laboratory. 

Following 2 slides shows the design of chamber and the results 

of calibration. We sot the momentum value as ~2l0GeV/c for 

incident protons, if we take longer cell length than 5mm Ph. 

We applied this method to secondary particles of jet shower 

observed by new exposure. Next slide shows a 19t9 e distribution 

of this event whose primary energy is estimated as ~2OTeV and 

observed nS larger than 70 and ny larger than 35. 

The results of momentum-measurement' on 37 charged particles are 

shown in the next slide. Transverse momentum of these particles 
1, are consistent with those expected from the analysis on y rays... I We also precisely analysed behaviour of charged particles and 

high energy part of y rays of this event. Next slide shows the·1 
.. '.1 

results of along the track scanning for secondary interactions. 

Following tracks of 26 charged particles over a length of one.i 
.' fourth of nuclear interaction mean free path we got 6 interactions • 

. .. This is just equal to the expected nember. 

Beside these secondary interactions we find complicated 

feature in the central reBion of this event a sketch of which is 

shown in the next slide. 

At first, two high energy ~o mesons with energy 3TeV and 0.6TeV 1 
j were observed decaying respectively at the points of 6.l4cm and 

l.lcm from the origin. This remarkable feature is just like as in 

the "T star" which I've mentioned at the beginning of my talk. 
J 

. 4 We also observed.the fact that'one of charged particle was,. suffered double large angle scattering of the order of 2.0xlO-3 

and l.9xlO-3 radian~ respectively inside the producer layer. 

Applying relative scattering measurement on this track after 

! double scattering, we got the momentum value of 45<>±2.QOGeV/c 
'j 
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and high PT value to the initial direction DE as 840±39OMeV/c. 

Assuming two body de~ay of X particle at the point E into one 

charged particle and other neutral particle, we get the minimum 

mass and maXimum life time of X particle connecting D and E as 

2GeV and O.5x10-l 4 seconds. Perhaps we are possibly observing a 

new type of cascade decay of X' particle produced at the origin of 

this event. 

Beside these, we observed two more y rays. One is 55GeV and 

emitted from the scattering point of charged particle "1" inside 

the producer, and the other is 1.2TeV which cannot be produced 

directly from the origin of this event because of the three 

dimensional analysis. Further two more' charged particles were 

suffured relatively large angle scattering, but in the upper part 

of the lead chamber. 

Following several slides show the results of detailed three 
:I dimensional analysis on these particles. 

Till now, we have not yet fixed our interpretation on this 

complicated phenomena. 
. . 

Summarizing my talk, I would like to show you a list of events 

we are concerned and a table of possible X particles observed in 

these events •
• 

Up to now, no new example of clear X particle was found, 

but several of di~ty candidates. Considering other indirect 

informatipn together, however, p~sibility of the existence of 

'par~ic1es with life time around 10-13 'second seems to be increased. 

Thank you • 

. I 
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