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BESS Detector
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BESS Spectrometer
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Unbiased *** Deuteron sample

Trigger ey
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Data Taking
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Event Selection

» Pre-Selection

v single track

v downward going

v fully contained

v Nige=10r 2

v Upper TOF dE/dx
» Quality Cut

v’ trajectory fitting
» Paticle Identification

v dE/dx vs Rigidity

v 1/B vs Rigidity

v" Aerogel Chrenkov
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Quality Cuts

v" Hits used in trajectory fitting

v' v2 of trajectory fitting

v" Dropped hits

v" Trajectory agreement with IDC hits (r-¢, 2 )

v’ Trajectory agreement with TOF hits (r-¢,.Z)
(TOF, dE/dX)
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Upper TOF dE/dx cut

Eliminate “recoil” deuterons
( “fake” events )

1<R<1.4GV
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Survived Events. No D candidate

BESS97 - BESS98 - BESS99 | : BESSO00
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Deuteron Samples

Number of D samples. Rigidity (GV)

1997 7545 <3.70
1998 7183 < 3.65
1999 8050 < 3.38
2000 5204 < 3.59

Efficiency
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Possible Contamination

v' D (in |R|>2.3 GV where p /B band overlaps D band )

> p...~1event/4flights (+3.890)
(c.f. ~0.1event/ 4 flights (+60c) )

» e/p ... ~ 0.1 times p contamination
v D

»>P...<05%

>T..<1%

> etfut, He ... <<0.1%
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Outline

conservative D
( Independent )

d_ = Nobs
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Normalization , Correction

3.09 for 95% C.L. upper limit (with null b.g.)

Monte Carlo simulation (GEA‘N\
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Measured by 1 MHz-clock




Normalization , Correction

gtotal = gtrlg g g pre & qual ng/dx gl/ﬂ g acctrk & acchit g
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Cross section

v’ Elastic/inelastic cross sections of D
— scale those of p by hard sphere model
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Efficiency of Quality Cut

v Quality cut efficiency — basically from Deuteron data.
v" In high-E region, quality cut is essential for p/D separation.

Estimated by using both of data and MC.
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Systematic errors

A(SQ Tive * Eioa ) i -

live

dominant~9 % | | 2nd largest ~6 % | | 3rd largest~ 3 %

= |Total ~10.4 % |

v" The above three efficiencies — from MC.

v" Uncertainty in cross sections is not considered
( fixed by the assumption )
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Discussions
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Prediction of D’s from PBHs

Calculation steps

Particle emission
Coalescence model
Source spectrum
Interstellar spectrum
Solar modulation
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Particle Emission

I.dQ
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Coalescence model

Coalescence momentum p,= 130MeV/c § PYTHIA/JETSET

c.f.
Other predictions of D spectra
- p, ~110~160MeV/c
“A+A” accelerator (Low E)
— p, ~140~210MeV/c ;
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Coalescence model
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Source Spectrum
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Interstellar Spectrum
Propagation by the Standard Leaky Box
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Solar Modulation

Numerical calculation of the spherically symmetric model by Fisk.

Modulation parameter
from proton spectrum
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Local PBH
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Future Prospects

v BESS-Polar
v  AMS

v PAMELA
v' GAPS
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BESS-Polar / PAMELA / AMS
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