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Scheme of optical system of SPHERE-2 detector.
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Parameters of the optical part of SPHERE-2 detector.

o PMT's retina diameter — 500 mm
» Retina cwrvature diameter — 526 mm
» Betina to muror digtance — 414 mm

- Spherical murror diameter — 1500 mm

» Curvature radmg — 940 mm
» Diaphragm window diameter — 920 mm

Paraxial optical beams 25 degree optical beams



The SPHERE Project
Parameters of the optical part of SPHERE-2 detector.
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Light radial energy distribution on focal surtace.
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It 18 possible to estimate the values of starlight background
PMTSs pulses and PMTs pulses caused by the retlected
Cherenkov light and by the amount of fluorescent light from
the length ot EAS track L=1km 1n case of mirror with
diaphragm area s=1m” and EAS energy E=10""eV. L=1km
corresponds to time interval ~3pus.

The mean value of PMTs pulse caused by starlight
background will be 16 ph.-el.

The mean value of PMTs pulse caused by fluorescent
light near shower maximum will be 1300 ph.-el.

The mean value of PMTs pulse caused by EAS Cherenkov
light retlected from snow will be 5300 ph.-el
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Optical scheme of SPHERE-1 detector.

» Murror diameter — 1200 mm . Diaphragm window- 800 min
.~ Mirror curvature — 750 mm



The SPHERE Project

triggered channel uotniggered chanpel
— R ¥
1621 300 ] 324 381 | 555 | 264
| | | 151 16071 14 |
336 | 426 | 486 | 621 438 13492 717 | 255
| | 112 14113 20120041161 0181111
333 | 327 | 831 |4530] 645 156 | 510 1453 | 252 | 84
| | 018 JO1 14112119 | 10117 21571011 |
174 | 387 |3261|2847 210 168 | 87 1536
I 511113116161 22 I | | |
33Q | 444 | 573 @ 147 | 234 | 132
| | p7118 T Amplitude | | [
rise pulse ime ¥ b fall pulse time

Example of two events measured during the thght.
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Standard deviation of reconstructed EAS parameters.
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Experumental spectra of ground-based Cherenkov array Tunka (data 2000
year) and SPHERE-1.
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Conclusion

1.Relatively simple detector SPHERE (mirror ~& 1.5m and
mosaic ~100 PMI's) for Antarctic balloon-borne
measurements of the cosmic ray spectrum is presented.
Practically there are no aerosols in Antarctic atmosphere.
Antarctic sky is cloudless practically during all winter and
the usefull part of operating time may to be ~100%.

2.1.ong time operating (up to 100 davs) winter flicht make it
possible to measure the spectrum up to 10*eV. It It will
Ileﬁ[!mssihle to detect 15-20 events in the enrgy range E >
107" eV,

3.0n altitudes 30-40km the energy thresold will be ~1 0" eV
for Cherenkov light and ~ 4-10" eV for fluorescence light.
It is possible to measure spectrum before the Greisen-
Zatsepin-kuzmin “cut off” and afterwards (the energy
threshold of space detector EUSO will be ~ 410" eV).
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Conclusion

4. Accuracy of the energy measurements is high, due to two
methods of measurements used - the measurement of the
EAS fluorescence track in the atmosphere and full flux ot
the EAS Cherenkov light. It is possible to cross calibration
both metods.

S5.Using results of measurements of the balloon-borne
detector SPHERE it is becomes possible to tie ground-based
and stellite experiments.

6. In 2003 group of MSU and FIAN carried out the
measurements of the licght background in the region ot
Russian Antarctic station Novolazarevskaya and in 2004 we
are planning to begin the first measurements of the energy
spectrum. SPHERE — 1detector will be lifted to level 1 km
by of fastened ballon.



