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Abstract. Characterization of EPHIN (Electron, Proton and ——
Helium Instrument) response to electron detection is presented Electrons
here. A Monte Carlo simulation code based on GEANT 3.21

has been used. The geometrical factor dependence on the en- 10°
ergy has been evaluated and contamination of EPHIN chan-
nels with other energy electrons has been obtained.

1 Introduction

Counts / MeV

Monte Carlo simulation of the SOHO/EPHIN instrument re-
sponse to electrons has been carried out making use of GEANT
3.21, developed by CERN (Brun, R. et al., 1993). Response  1p* L. . . . . . .
of the EPHIN sensor to electrons has been simulated. The en- o 2 4 6 8 10 12 14
ergy of the incident electron in the sensor has been obtained E (MeV)
randomly; from several power-law energy distributions with
spectral index between -5 and 1. Angular direction and in-_ ) ] )
cidence position have been selected randomly according t5'9- 1- Energy range obtained from Monte Carlo simulation for

. . - . - electrons.
an isotropic flow of electrons hitting uniformly on a circular
surface, located on the acceptance window of the sensor.

In Figure 1 of Gmez-Herrero et al. (2001) is shown a 441 energy determination, but it can produce an incorrect
sketch with the sensor parts introduced in the Monte Carloparticle identification.
simulation and a brief description of the simulation is given.

Here we havel focused ?Er stur:jy onbthe simul;jit;%oi EIDHleensor has been estimated from Monte Carlo simulation, ob-
respo_nscta]to electrons. grg aveo een S'ml,Jf | € eg— taining for the total flux a 20.6 % average reduction in energy,
trons in the energy range 0.05-15.05 MeV uniformly and ran-¢, parallel incidence a 17.6 % and for central acceptance a

domly distributed in @0° acceptance angle. Flat, linear and g 9o, requction. For ions the maximum value found for this
power-law ; = —2) energy spectra have been simulated. .4 ~tion was 10.8 %

It is more difficult to estimate the EPHIN sensor energy
range for electrons. Figure 1 shows the sensor sensibility de-
pendence on the electron energy. We have applied the same
agreement to determine the detection energy range that for

ions: less than 50 % of electrons lost. We have obtained by

Electrons present important scattering in their paths througqhiS procedure, that the energy range of EPHIN for electron
materials, hence the resulting trajectory may be eXtremelydetection is 0 3’,5_10 22 MeV.

complex. Therefore, it is very difficult to estimate the path .
of the electrons inside the detectors. This does not affect the The energy range of the counting rate channels of the EPHIN

sensor have been determined with the Monte Carlo simula-
Correspondence td-. del Peral (luis.delperal@uah.es) tion. We have obtained that E150 channel is suitable for de-

The difference between real and measured energy in the

2 Energy range for electron detection with SOHO/EPHIN
obtained from Monte Carlo simulation
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tection in the energy interval 350-810 keV. The E300 flux
channel includes the interval from 810 keV to 3.6 MeV. The 10 . ,
E1300 channel coupts electrons with energy between 3.02 [ Electrons y = -2 — Abitrary incidence ]
and 7.40 MeV and, finally, for the E3000 channel the energy I — As=Bs
range obtained was 5.7-10.22 MeV. 8+ As=Bs=0 -

Figure 2 shows the distribution of incident particles in the [ ]
flux channels of the EPHIN sensor. It can be observed as s ]
the detected particles are counted mainly in the correspond- —~ 8 7
ing channel flux. Nevertheless some important deviations are & 5[ ]
observed. That is the case of some electrons amount that are § 1
stored as protons, mainly at low energies in P4. The presence & I ]
of electrons in the protons channels are relevant because of 3t 4
the high abundance level of the electrons and the difference I T
in the energy. Moreover it has to be pointed out the presence I il H’N ]
of Helium isotopes in P8. Nevertheless the deuterium inci- 1 A‘P,,Mx.wf*”““"\\wk,ww"ﬂ‘4 ‘v“ﬁ‘(*wu'*«“.w‘\‘hutJr\N\o‘# MW W | i ]
dence in electron channels is not a serious problem because [ Bl A o ]
of its low abundance ratio. 0 10

E(MeV)

3 Geometrical factors from Monte Carlo simulation . T

L ) ) i ) Electrons y = 1 —— Arbitrary incidence
One of the main aims of this work is to obtain geometrical —— As=Bs

factors and its energy dependence. We have studied with the 40 | As=Bs=0 -
Monte Carlo simulations this dependence in three incidence
of the particles requirements; for arbitrary incidence, with
parallel incidence, when incidence sector of the A and B de-
tectors that are sectorized in EPHIN is the same, and central &
incidence, that is only central sector incidence required in A §
and B detectors. Figure 3 shows dependence of geometrical &
factor on the electron energy obtained from the Monte Carlo
simulation with uniformly distributed energy spectra.
Geometrical factors for several energy spectral forms have
been obtained for electrons. We have observed differences
in the geometrical factors depending on the spectral index.
Figure 4 shows the energy dependence of the geometrical
factors when electrons have a spectral index of -2, 1 and flat E(MeV)
spectrum for arbitrary, parallel and central acceptance.

20 |

-
N

[l Electronesy=0

-
-

Arbitrary incidence ]
As=Bs
As=Bs=0

AcknowledgementsThis work has been supported by the Spanish
Comisbn Interministerial de Ciencia y Tecnoleg(CICYT) under
project ref. BXX2000-0784.

-
o

9 -
8 L -
References 710 ]
@
Brun, R. et al., GEANT 3.21 (CERN Data Handling Division), “'E 51 )
1993. o s i
Gomez-Herrero, R. et al., on this proceedings, 2001. O 41 i
3 L -
2 . .
N h/m W»*,M,M P AR TN k.
1 W e, -
0
0 10
E(MeV)

Fig. 4. Effective geometrical factors for electrons with energy dis-
tribution of several spectral index.
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Fig. 2. Energy range determination with Monte Carlo simulation of the EPHIN electron, protons and helium flux channels.
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Fig. 3. Dependence on the energy of geometrical factors for electrons.




