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Energy determination by means of the emulsion chamber with diffuser module
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Abstract : We report a new energy determination method using the emulsion calorimeter with
diffuser module. The idea of diffuser method is based on the energy estimation for a PeV proton
observed by the first RUNJOB (RUssia-Nippon JOint Balloon-program) experiment in 1995 and we
have used a new type of emulsion chamber with diffuser module since 1997,

The diffuser module was set below calorimeter, and the electoromagnetic cascade shower
develops in the calorimeter, and spreads geometcally in the diifuser.

In general, it is very hard to determine the energy unless we detect the shower maximum, but it
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might be possible to determine the shower energy with help of the diffuser module.

We find the energy resolutuion is better than s-~0.2 for proton with several tens TeV and for
iron with 100TeV if the path length of calorimeter and the diffuser are 6c.u. and 4cm respectively.
With the thickness of calorimeter of 9c.u. with 4cm diffuser, we can estimate the energy up to
nearly 100TeV for proton with the resolution of better than ¢—0.2.

Int this report, we disscus the energy resolution in the present method based on the simulation
calculation of cascade shower in the calorimeter with diffuser module. We show several events
observed by RUNJOB experiment in 1997 and apply the present method for the energy

determination,
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Simulation condition :
incident particle: electron-pair, proton, iron

shower energy 2 Ey:
0.5, 1,2, 5, 10, 20, 50, 100, 200, 500 TeV
lead thickness D: 0.2cm/layer X 30 layers = 6cm
gap between alternate lead plates A : 1.13 mm
electron counting position from bottom of lead & :
0,2,5, 10, 15, 20, 30, 40, 75, 100 mm
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Appendix A —Materialization ZFEDEEFARIIEZH—
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