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The Athena High-Energy Particle Monitor – AHEPaM

AHEPaM PRR: 

14:00 – 14:30 presentation of design studies performed

14:30 – 15:15 review of measurement requirements

15:15 – 15:45 presentation of the current status

15:45 – 16:15 closeout, MoMs
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Need to understand X-ray background

Slope of bkgnd: Γ

“Metal” abundance vs. ΔΓ (sim-fit)

4%
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Need to understand X-ray background
XMM Newton: 
European Photon Imaging Camera (EPIC)
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Need to understand X-ray background
XMM Newton: 
European Photon Imaging Camera (EPIC)

detectors

monitor 
background
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Need to understand X-ray background
Electrons from outer radiation belt
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Need of AHEPaM

XIFU
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Need of AHEPaM

WFI

XIFU
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Need of AHEPaM
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AHEPaM proposal
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Critical Measurement Requirements

● Principal aim of AHEPaM is to provide an assessment on the GCR- and SEP-induced 
contamination/background of XIFU and WFI.

● Discriminate electrons from protons

● Upper energy range (penetrating particles)

● Protons: Now 2% accuracy in 40 ks in 5 energy bands

● Electrons: Similar relaxations, but electrons are driving the instrument design.

● Helium nuclei: We don’t see helium turning into a problem. 

● Repetition: The principal aim of AHEPaM is to provide an assessment on the GCR- 
and SEP-induced contamination/background of XIFU and WFI.



2022-05-12 AHEPaM-PRR 11

Design studies performed

● Various thicknesses of BGO scintillators
● Need for Cerenkov
● Geometry factors, sizes of detectors
● Need for scintillator tube (“anti-coincidence”)
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AHEPaM design studies (penetrating particles, 2cm)
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AHEPaM design studies (penetrating particles, 3 cm)
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AHEPaM design studies (penetrating particles, 4 cm)
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AHEPaM design studies (penetrating particles)
2 cm BGO 3 cm BGO 4 cm BGO

BGO1 & BGO2
SD3
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AHEPaM current design (not to scale)

SDA/SDA1 SDB/SDB2
SDC/SDC3

SDD/SDD4 SDE/SDE5

C1 C2BGO1 BGO2

Landau distribution:
Use minimum of energy deposited in SDx/SDxx
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Presentation of Current Status: Requirements

Discuss using Requirements Spreadsheet:

Measurement Requirements: (M-R-010 – M-R-090), see also next viewgraphs

IF Requirements (IF-R-010 – IF-R-090)

Thermal IF Requirements (T-IF-R-010 – T-IF-R-060)

Mechanical IF Requirements (M-IF-R-010 – M-IF-R-040)
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Review of Measurement Requirements

Flux of particles is small. 

Protons per cm2 sr s:
100 – 300 MeV: 0.02 
300 – 600 MeV: 0.03
600 – 800 MeV: 0.02
800 – 1000 MeV: 0.02
1000 – 2000 MeV: 0.1
> 2000 MeV: 0.3

(notional energy bands in red)

penetrating

stopping



2022-05-12 AHEPaM-PRR 19

AHEPaM current design study (not to scale)

SDA/SDA1 SDB/SDB2
SDC/SDC3

SDD/SDD4 SDE/SDE5

C1 C2BGO1 BGO2

Cerenkov detector “simulated” by ignoring protons E<2 GeV when needed.
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AHEPaM measurements of stopping particles
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AHEPaM measurements of stopping particles
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AHEPaM measurements of stopping particles
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AHEPaM measurements of stopping particles

Apply additional cuts to identify electrons more clearly:
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AHEPaM measurements of stopping particles
All cuts applied!
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AHEPaM measurements of stopping particles

C
a
: total number of counts (e + p)

C
e
: electrons only, i.e., C

e
 = C

a
 – bkgnd protons

Comparison of count rates with various cuts applied:

Cerenkov
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AHEPaM measurements of penetrating particles

Flux of particles is small. 

Protons per cm2 sr s:
100 – 300 MeV: 0.02 
300 – 600 MeV: 0.03
600 – 800 MeV: 0.02
800 – 1000 MeV: 0.02
1000 – 2000 MeV: 0.1
> 2000 MeV: 0.3

(notional energy bands)

penetrating

stopping

Majority of particles is penetrating
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AHEPaM measurements of penetrating particles

Define the following cuts for penetrating particles:
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AHEPaM measurements of penetrating particles

Proton trigger Electron trigger Helium trigger

Measurements of protons Y-axis: E in BGO2
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AHEPaM measurements of penetrating particles

Proton trigger Electron trigger Helium trigger

Measurements of helium
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AHEPaM measurements of penetrating particles

Proton trigger Electron trigger Helium trigger

Measurements of electrons
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AHEPaM measurements of penetrating particles
No Cerenkov With Cerenkov
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No Cerenkov
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With Cerenkov



2022-05-12 AHEPaM-PRR 34

AHEPaM count rates w and w/o Cerenkov
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AHEPaM count rates: Geometry factors (onesided)

A - E*B - D A - D

A

B

C

D

E

A - E
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AHEPaM current design (not to scale)

SDA/SDA1 SDB/SDB2
SDC/SDC3

SDD/SDD4 SDE/SDE5

C1 C2BGO1 BGO2
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AHEPaM current design (not to scale)
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Presentation of Current Status
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Presentation of Current Status: Geometry
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Presentation of Current Status: Geometry

-30 / 50 mm between SSDs
- SSD Segments:

R_inner: 11.3mm
R_middle: 30 mm
R_outer: 58.33mm

BGO: Hexagonal,
a_bgo:45 mm

Cerenkov: R_middle x R_middle x 40mm

50mm 50mm2 x 30mm
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Presentation of Current Status
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Presentation of Current Status
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Presentation of Current Status
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Presentation of Current Status
● 1st demo electronics designed and 

tested for functionality
● Cerenkov detectors ordered
● Ready to place order for some 

SSDs

● Updated Geant-4 model running, 
but output not yet analysed

● Working on HV power supply
●
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Next Steps
● Place order for BGO scintillators
●
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Closeout, MoMs

Actions:
Requirements Document: Who is responsible?
How to treat missing documents
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