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Interfaces	
  

•  FPA	
  (SRON):	
  	
  
→  star0ng	
  FPA	
  design.	
  
←  	
  indica0ons	
  on	
  how	
  to	
  op0mize	
  the	
  design	
  to	
  

reduce	
  the	
  background	
  (itera0ve	
  process	
  )	
  

•  MagneAc	
  diverter	
  (CNES/ESA):	
  	
  	
  
←  integrated	
  flux	
  and	
  the	
  spectrum	
  of	
  the	
  par0cles	
  

focalized	
  by	
  the	
  mirrors,	
  both	
  for	
  “standard”	
  
condi0ons	
  and	
  for	
  a	
  “worst”	
  case.	
  	
  

↔  discuss	
  with	
  ESA	
  the	
  specifica0ons	
  of	
  the	
  magne0c	
  
diverter.	
  

•  Cryostat	
  mass	
  model	
  (CNES):	
  	
  
→  cryostat	
  mass	
  model	
  as	
  close	
  as	
  possible	
  to	
  the	
  

flight	
  one.	
  

•  Satellite	
  mass	
  model	
  (CNES):	
  	
  
→  informa0on	
  on	
  the	
  satellite	
  that	
  are	
  needed	
  to	
  

produce	
  a	
  reasonable	
  mass	
  model	
  
	
  

•  X-­‐IFU	
  Science	
  team:	
  	
  
←  background	
  spectrum	
  and	
  integrated	
  flux	
  (1st	
  order)	
  	
  

←  Residual	
  fluorescences	
  background	
  	
  (2nd	
  order)	
  
←  Time	
  stability	
  (2nd	
  order)	
  

←  Spa0al	
  homogeneity	
  across	
  the	
  detector	
  (2nd	
  
order)	
  

←  Frac0on	
  of	
  the	
  detector	
  assigned	
  to	
  par0cle	
  
background	
  characteriza0on	
  (2nd	
  order)	
  	
  

•  E2E	
  simulaAons:	
  	
  
←  background	
  event	
  lists	
  needed	
  for	
  the	
  E2E	
  

simula0ons	
  

•  WFI	
  background	
  (WFI	
  team):	
  	
  	
  
↔  compare	
  results	
  

•  Filters	
  (Unipa):	
  	
  
→  informa0on	
  on	
  the	
  thermal	
  filters	
  

	
  

The WP activities affect and are affected by the activities of several other groups:!
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Status	
  of	
  the	
  ac0vi0es	
  

Level-0 estimate 
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Status	
  of	
  the	
  ac0vi0es	
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Status	
  of	
  the	
  ac0vi0es:	
  SEP	
  characteriza0on	
  
IAPS/INAF	
  Rome	
  

•  Aims	
  
–  Assess	
  the	
  SEP	
  influence	
  on	
  the	
  par0cle	
  background	
  

•  Means	
  
–  satellite	
  data	
  analysis	
  (ACE,	
  SOHO-­‐ERNE,	
  STEREO,	
  

PAMELA),	
  and	
  model	
  development	
  

26  December 2001 event (SOHO - L1) 21 March 2011 event (STEREO - 1 AU) 

•  Present:	
  
–  Weibull	
  distribu0on	
  found	
  to	
  be	
  the	
  

best	
  spectral	
  shape	
  for	
  SEP	
  events	
  
–  NMBANGLE	
  PPOLA	
  model	
  to	
  obtain	
  

high	
  energy	
  data	
  

•  Next:	
  	
  
–  Define	
  typical/worst	
  case	
  spectrum	
  
–  Occurrence	
  sta0s0c	
  
–  Improve	
  the	
  model,	
  expand	
  the	
  SEP	
  events	
  database	
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Status	
  of	
  the	
  ac0vi0es:	
  LE	
  environment	
  
GPPS/IRAP	
  Toulouse	
  

•  Aims	
  
–  define	
  a	
  “best	
  case”	
  and	
  a	
  “worst	
  case”	
  for	
  

proton	
  flux	
  in	
  L2	
  
–  Provide	
  a	
  separate	
  analysis	
  for	
  each	
  kind	
  of	
  

par0cle	
  

•  Means:	
  	
  
–  GEOTAIL,	
  ARTEMIS,	
  STEREO,	
  and	
  WIND	
  data	
  

analysis	
  

•  Present:	
  	
  
–  analyzed	
  the	
  whole	
  GEOTAIL	
  dataset	
  

•  Next:	
  	
  
–  mean	
  proton	
  fluxes	
  in	
  different	
  spa0al	
  

sectors	
  of	
  the	
  magnetotail	
   !

The!Advanced!Telescope!for!High!ENergy!Astrophysics

The ATHENA Background Working Group !3

The$low$energy$L2$environment

• Complex, varying size and position with time 
• There are data available for protons, ions and electrons 
• Not for every layer, nor in every solar condition 
• What we can do is to define a “best case” and a “worst case”

!

The!Advanced!Telescope!for!High!ENergy!Astrophysics

The ATHENA Background Working Group !3

The$low$energy$L2$environment

• Complex, varying size and position with time 
• There are data available for protons, ions and electrons 
• Not for every layer, nor in every solar condition 
• What we can do is to define a “best case” and a “worst case”



	
  	
  

The	
  Advanced	
  Telescope	
  for	
  High	
  ENergy	
  Astrophysics	
  

The X-IFU Background Work Package 

Status	
  of	
  the	
  ac0vi0es:	
  XMM	
  data	
  analysis	
  
IASF/INAF	
  Milano	
  

•  Aims	
  
–  Characteriza0on	
  of	
  So`	
  Proton	
  flux	
  in	
  XMM-­‐Newton	
  orbit	
  	
  

•  Means	
  
–  re-­‐analysis	
  of	
  the	
  so`	
  protons	
  data	
  for	
  the	
  en0re	
  EPIC	
  archive,	
  in	
  

different	
  points	
  of	
  the	
  orbit	
  

•  Present:	
  	
  
–  Localiza0on	
  of	
  XMM	
  wrt	
  Earth	
  Magnetosphere	
  (Ghizzardi	
  &	
  Gastaldello)	
  

done	
  for	
  all	
  orbits	
  up	
  to	
  2009	
  
–  Defini0on	
  of	
  EPIC	
  products	
  necessary	
  for	
  SP	
  characteriza0on	
  done	
  ~80%	
  

(Gastaldello,	
  De	
  Luca,	
  Tiengo	
  &	
  Belfiore)	
  	
  
–  Exploratory	
  run	
  on	
  small	
  subsample	
  of	
  observa0ons	
  in	
  progress	
  (De	
  Luca	
  

Tiengo,	
  Belfiore	
  &	
  Marelli)	
  	
  
–  First	
  es0mate	
  of	
  the	
  focused	
  proton	
  flux	
  for	
  ATHENA	
  (doc	
  available	
  -­‐

Molendi,	
  Gastaldello,	
  Rosse8,	
  Spiga,	
  Tiengo)	
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zo = 0.36o!

zo = 1.06o!

Status	
  of	
  the	
  ac0vi0es:	
  reflec0vity	
  tests	
  
IASF/INAF	
  Palermo	
  

•  Aims	
  
–  Es0mate	
  the	
  focused	
  proton	
  flux	
  

•  Means	
  
–  Raytracing	
  simula0ons	
  of	
  the	
  op0cs	
  

reflec0vity	
  
•  Present:	
  
	
  	
  	
  -­‐	
  Comparison	
  with	
  lab	
  data	
  (Firsov	
  model):	
  
	
  	
   	
  >>	
  Similar	
  results	
  for	
  all	
  energies	
  (agreement	
  with	
  theory)	
  
	
  	
   	
  >>	
  model	
  works	
  well	
  at	
  incident	
  angles	
  >~1	
  deg	
  

•  Next:	
  
-­‐  Include	
  other	
  theore0cal	
  models	
  that	
  can	
  be	
  

extrapolated	
  at	
  low	
  incident	
  angles	
  
-­‐  include	
  the	
  results	
  in	
  the	
  op0cs	
  ray-­‐tracing	
  code	
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Status	
  of	
  the	
  ac0vi0es:	
  Geant4	
  valida0on	
  
APC	
  Paris	
  +	
  IASF/INAF	
  Bologna	
  +	
  IAPS/INAF	
  Roma	
  
•  Aim:	
  	
  
–  validate	
  and	
  op0mize	
  the	
  Monte	
  Carlo	
  code	
  results	
  	
  

•  Means:	
  	
  
–  comparison	
  of	
  different	
  Geant4	
  versions	
  	
  
–  Code	
  cross-­‐check	
  and	
  op0miza0on	
  

•  Present:	
  	
  
–  Common	
  code	
  distributed	
  
–  Simula0ons	
  ongoing	
  

•  Next	
  
–  Satellite	
  model	
  defini0on	
  
–  Code	
  cross-­‐check	
  and	
  op0miza0on	
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Status	
  of	
  the	
  ac0vi0es:	
  FPA	
  improvement	
  
IAPS/INAF	
  Roma	
  

•  Aim:	
  op0mize	
  the	
  passive	
  shield	
  and	
  
cryo-­‐AC	
  efficience	
  

•  Present:	
  	
  
–  studying	
  the	
  electron	
  produc0on	
  as	
  func0on	
  

of	
  the	
  material	
  and	
  its	
  thickness	
  
–  cryoAC	
  size	
  scaling	
  in	
  the	
  new	
  FPA	
  

•  Future:	
  	
  
-  Complete	
  and	
  consolidate	
  the	
  study	
  results	
  
-  Produce	
  defini0ve	
  passive	
  shield	
  design	
  
-  Op0mize	
  CryoAC	
  performaces	
  related	
  to	
  

design	
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Status	
  of	
  the	
  ac0vi0es:	
  FPA	
  improvement	
  
IAPS/INAF	
  Roma	
  

•  We	
  studied	
  the	
  secondary	
  electrons	
  produc0on	
  as	
  func0on	
  of	
  the	
  material	
  
–  Good	
  agreement	
  for	
  low	
  thicknesses,	
  yield	
  grows	
  approximately	
  as	
  √ρ	
  
–  Magnesium	
  viable	
  as	
  alterna0ve	
  to	
  kapton	
  

•  Also	
  probed	
  produc0on	
  as	
  func0on	
  of	
  the	
  thickness	
  
–  The	
  produc0on	
  increases	
  as	
  func0on	
  of	
  the	
  material	
  thickness	
  
–  It	
  could	
  be	
  useful	
  to	
  reduce	
  the	
  shield	
  thickness	
  (TBC)	
  

Results	
  are	
  preliminary:	
  need	
  to	
  validate	
  and	
  extend	
  the	
  model	
  to	
  different	
  
energies/materials	
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​𝑁↓δ−rays = ​𝑘/2 ​𝑍/𝐴 ​1/​𝛽↑2  
[1.95   ​(𝜌𝑡)↑0.42 − ​𝜌𝑡/​𝐸↓𝑚𝑎𝑥  ] !

For	
  100	
  MeV	
  impac0ng	
  protons,	
  5	
  um	
  thickness,	
  we	
  have	
  

​𝑁↓δ−rays =0.837​𝑍/𝐴 (0.08 ​
𝜌↑0.42 −0.00218𝜌)	
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Work	
  Breakdown	
  Structure	
  

Background 
WP!

L2 environment 
characterization!

High energy 
environment!

Stationary 
(CR)! SEP!

ACE, SOHO,STEREO 
PAMELA data analysis!

Occurrence!

Spectral 
parameters!

Low Energy 
environment!

XMM data 
analysis!

Position 
dependence!

Time 
dependence!

GEOTAIL, ARTEMIS, 
STEREO, WIND data 

analysis!

Position 
dependence!

Time 
dependece!

Monte Carlo 
simulations!

Ray-Tracing!

Code 
validation!

Proton 
reflection 

tests!

Models 
development!

Focussed 
flux estimate!

Magnetic 
diverter!

GEANT4!

Code 
development!

Cryostat 
model!

Satellite 
model!

Code 
validation!

Version 
dependecy!

Simulation 
cross-check!

Code 
optimization!

Background 
estimate!

Background 
reduction!

FPA 
design!

CryoAC 
optimization!
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Aci0vi0es	
  in	
  the	
  study	
  phase	
  

•  Define	
  the	
  relevant	
  components	
  in	
  L2	
  
environment	
  and	
  their	
  impact	
  on	
  the	
  instr.	
  Bkg	
  	
  

•  Assess	
  the	
  XIFU	
  non–residual	
  bkg	
  (all	
  
components)	
  

•  Op0mize	
  the	
  above	
  	
  
•  Deliver	
  inputs	
  for	
  instrument	
  design	
  (w.p.r.t.	
  
secondary	
  electron	
  shielding	
  and	
  CryoAC)	
  

•  Requirements	
  for	
  magne0c	
  diverter	
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SHIELDING	
  IMPLEMENTATION	
  

From GEANT4 simulations!
Geometries!
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Materials, masses, cooling capability!
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Material! Density 
[g/cm3]!

Maximum!
Mass [g]!

PMMA! 1.2! 80!

PP! 0.9! 107!

Kapton! 1.42! 180!

Magnesium! 1.74! 1000!

There is a lot of margin!

Material! Q/m!
[J/g]!

Maximum!
Mass [g]!

PMMA! 5.5 E-7! 1800!

Mg(250 um) < 35 g!
PP(250 um) < 19 g!


