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instrument ranges, and populations. [1] The ABM serves as a primary calibration standard for the

characterisation of low-energy neutral atom beams [5]:

* applied in MEFISTO to measure the neutrals beam flux F,

 experimentally determined species- and energy-
dependent ratio of neutrals flux to surface current I, ¢

—> Calibration Factor CF (E;,,,) = E, / L, s (figure 4)
— Relative beam energy loss determined (figure 5)

Calibration — why is it important?
Detection and imaging of ENA in space is generally
challenging, as neutral atoms have to be charged up prior to
their electrical analysis and detection in the instrument. This
requirement limits the overall throughput and geometric
factor of spaceborne ENA imaging instruments — especially
ENA at energies below a few 100 eV:
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a charge-state conversion surface. The conversion efficiency -~ fit (He) + ! +
for light atoms is just a few percent (up to about 15% for i il ° ‘]’cﬁy(%e)” stz i .

oxygen), and the scattering process introduces considerable
angular divergence, lowering the throughput of the ENA
instrument’s ion-optics system.

Moreover, particle fluxes from the sources are usually low
(€ 100 cm~%sr~teV 1), which typically leads to very low
ENA count rates. o - - | v _
Thus, thorough instrument calibration in a dedicated test Figure 3: ABM on hexapod table, and neutraliser in MEFISTO test chamber. S
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facility is a crucial step in the development and testing. A
Effects of surface neutralisation Figure 5: beam energy reduction in the surface neutraliser [5]
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What is interesting about low-energy ENA ?

[image: ]Imaging of Energetic Neutral Atoms (ENA) is a well-established observation technique in space research. It allows in situ and remote observation of space plasma populations from planetary magnetospheres to the heliosphere and interstellar medium. 

For example, the upcoming Interstellar Mapping and Acceleration Probe (IMAP) mission [1] will observe the global heliosphere and its interaction with the local interstellar medium in great detail. There are three ENA instruments included, of which IMAP-Lo covers the low-energy range. It is of particular interest as the heliospheric ENA energy distribution peak and observed interstellar neutrals populations fall into this range.

Figure 2: heliospheric ENA energy spectrum, IMAP instrument ranges, and populations. [1]



image1.png

10

10"

10°

Particles/(cm’ sr-MeV/nucleon)

<L

Slow Outer Heliosphere
Solar Wind lons (IBEX)|
™ | lons

Fast Solar Wind:

Pickup lons

Suprathermal Tail

(INCA)

9
10% 10" 10° 10" 10°
Energy (keV)

Energetic
Particles

(A]

Instruments

———— |MAP-Hi

IMAP-Ultra

Populations

Int. Neutrals Ribbon  Belt
Globally Dist. Flux

Solar Wind  Pickup lons/ Energetic
Suprathermals  Particles

ol vl vl vl 3ol oo vl Dol ol 3o

10°

10 10" 10° 10" 10° 10° 10° 10°

TAOIOS05MAP Kinetic Energy (keV/nucleon)

10°








	1

