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Abstract : STEIN : Simulations :
1 ' 111 be 1 hed in 2017 and h iheli £ 62 Sol di1 (about O. . . : .
Solar Qrb1.ter will be launched in 20 ane redttl @ petiietion © 6 SO ar radll (.a out 0.3 The SupraThermal Electron, Ion and Neutrals (STEIN) sensor will be able to detect In order to approximate the response of the sensor we perform Monte Carlo simulations of
AU). This will allow unprecedented coordinated remote-sensing and in-situ studies of the , o o ,
physics of the Sun, corona, and inner heliosphere « Tons from 4 keV (fast solar wind) up to 100 keV particle tracks inside the sensor head. The electrode geometry is imported directly from the
’ ’ ' e Electrons from 2 keV up to 100 keV (see Fig. 3) CAD models into the SIMION® software suite to calculate the electric fields. Afterwards the
The SupraThermal Electrons, Tons and Neutrals (STEIN) detector will measure electrons e Neutral Atoms from 4 keV up to 100 keV full geometry and the calculated .field.s are imported. into a GEANT4 s.imulat?on. This offers
from 2 keV to 100 keV and protons and neutral atoms from 4 keV to 100 keV. It has two Separation of the different species is achieved by an electrostatic deflection unit inside the the advantage to use th.e exte.:nswe l?brary (?f physical Processes avaﬂa}ble’: in GEANT4 to
viewing directions covered with an array of 32 semiconductor detector (SSD) pixels each. sensor head. Particles are deflected according to their energy to charge ratio, and deposit their better understand the trajectories and interactions of especially electrons inside the telescope.
An electrostatic deflection unit is used to separate charged and neutral particles. kinetic energy in an array of 32 semiconductor detector pixels. N, R,
The deflection on the incoming particles trayectories depends on their energy and charge. At a) ‘ e — . ‘ ———
In this work, we will show results of ongoing GEANT4 simulations to study the angular high voltages, particles with low energy may not hit the pixels, as they collide with the Middle pixe! |
and energy response of the telescope, which give implications for the layout of the pixel electrostatic plates. For this reason, an alternating field in the plates 1s necessary. The basic
detectors. detection principle 1s sketched in Fig. 4.
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The Energetic Particle Detector (EPD) -

The Energetic Particle Detector (EPD) will measure charged particles in an energy
range from a few keV/nuc up to hundreds of MeV/nuc. It consists of five different sensors
to cover this energy range and allows excellent pitch-angle coverage (Figs. 1 and 2).
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Figure 5: 2D histogram map of deflected electrons on the SSD detector plane for (a) 800V
and (b) 4000V deflection voltage. The shaded areas denote suggested pixel locations. It is clearly

Neutrals/High visible how a higher deflection voltage increases the lower detectable energy threshold
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wegena: GIEL G EEL  oSep =L HET j EE'" j o0 (Super Haio) | Analysis of the simulation results 1s used to estimate the sensors response function
%0 - i | depending on deflection voltage and particle energy. Additionally, tools to assess the
Fe LT EZ::TI o ¢ 7_- 102' E‘.S:BTEIN 1 Pixelated oy detector angular response based on the SSD pixel locations are being developed to optimize
2;“;98'1 =_—iil 3 \_ % : o PP '-, m,‘: ; P detectors the final pixel placement, with respect to the expected particle spectral composition.
He | —— ] E e -, N Energy (eV)
He l — e E— g - i Figure 3: Quiet-time electron spectra m.easured. by Figu@ 4: Schematic of one sensor head showing the detéction OUtI OOk .
SR — —  — O — — O ; Fhe WIND 3D Plasma | and Energetic Particle pr1.r101ple of ST.EIN..Partlcles.are sep.arated accqrdmg to their E/q
= 0 80 ' Eﬁﬁ?ﬁf t'et.thle_ g;) ' H(;lﬁ‘hgitt'edalf’tifgn isfr(t)l?; ratio and deposit thelr energy in the pixelated solid state detector. To determine the optimal pixel distribution, further studies of the sensor response 1s
o3 1(;2 011 , 1! , 1IO , 1(!) gy I S T L L - nominal energy range of STEIN. necessary. GEANTé.l simulations \yill proYide us with detailed information about the
Energy, MeV or MeV/nuc T Ve g The energy loss of the particles in the semiconductor detectors will be measured by the IDefX interactions of especially electrons with the different parts of the telescope.

Furthermore, tests with the ASIC and detectors will be performed using an ECR 10n source

: : - : R : - ASIC (CEA, Saclay, France). This ASIC is capable of measuring 32 different channels with
Figure 1: Energy ranges of the EPD instrument suite Esgtiiljnt:ﬁisgifee\;:z: ; (;f”a;thliCl;;fizr::;rife)IIl?[ low p o(w or onsumgti on (ab ozlt 110 mW). P . and an eloectron. gun for particles in the keV energy range at the Uni.Versity of Kiel. The ion
the nominal magnetic field direction. The detector array will be passively cooled at temperatures ranging from -90 to -30 °C. To source will additionally be able to produce neutralized particles, which can also be detected
achieve this, the electronic box will be thermally decoupled from the detecting telescope and by .the telescope.. . . .
As 1t can be seen in Figure 2, STEIN will detect the particles incoming parallel and semiconducting pixels, which will be nearest to the Solar orbiter boom in order to use it as a This .resear.ch will allow us to utilize the full potential of the STEIN. detector des1gn to not
antiparallel to the Parker Spiral. The particles detected are electrons protons (ions) and heat sink. STEIN is expected to work protected from the sun heat, but during maneuvring it will | Oy investigate the solar wind and solar events, but also the propagation of energetic neutral

probably get exposed to sunlight. The collimators are specially designed in order to avoid direct atoms (ENAs) in the heliosphere in in the low to medium keV energy range.

light to come to the pixels.

neutrals in the same energy range as protons (ions).
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