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Title and Abstract 



IntroducEon	  
•  It	  is	  worth	  noEng	  that	  these	  missions	  concepts	  feature	  a	  variety	  of	  

detector	  technologies,	  include	  a	  Silicon	  tracker/	  Tungsten	  converter	  
similar	  to	  the	  LAT	  (GAMMA	  400),	  a	  Silicon	  tracker	  without	  
conversion	  layers	  (Gamma-‐Light,	  a	  Silicon	  PIN	  diode	  tracker	  
(DAMPE),	  a	  low-‐density	  gaseous	  Eme	  projecEon	  chamber	  (TPC,	  
AdEPT),	  a	  high-‐pressure	  gaseous	  TPC	  (HARPO),	  and	  a	  liquid	  Argon	  
TPC	  (LArGO).	  	  

•  This	  paper	  is	  organized	  as	  follows:	  in	  Sec.	  2	  we	  will	  discuss	  the	  
performance	  of	  the	  Fermi-‐LAT,	  taking	  it	  as	  a	  reference	  for	  future	  
high-‐energy	  γ-‐ray	  missions;	  in	  Sec.	  3	  we	  will	  survey	  topics	  in	  high-‐
energy	  γ-‐ray	  astronomy,	  and	  discuss	  which	  aspects	  of	  the	  
instrument	  performance	  are	  most	  important	  for	  each	  topic;	  then	  in	  
Sec.	  4	  we	  will	  discuss	  detector	  design	  consideraEons	  and	  available	  
technologies	  for	  future	  high-‐energy	  γ-‐ray	  missions;	  finally,	  we	  will	  
discuss	  and	  summarize	  our	  findings	  in	  Sec.	  5.	  	  
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The	  Large	  Area	  Telescope	  
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ScienEfic	  Highlights	  of	  the	  LAT	  





Design	  consideraEons	  

•  Summary	  of	  interacEon	  processes	  
– RadiaEon	  Length	  
– Pair	  conversion	  and	  Compton	  sca^er	  	  
– Energy	  Losses	  of	  Electrons	  and	  Positrons	  	  
– ElectromagneEc	  Shower	  PropagaEon	  	  
– MulEple	  Coulomb	  Sca^ering	  
– Plane	  thickness	  and	  Hit	  spacing	  



Design	  consideraEons	  

•  Power	  Budget	  and	  Heat	  DissipaEon.	  	  
•  Data	  Transmission.	  	  
•  Consumables	  and	  Reliability.	  	  
•  Mass	  and	  Size.	  



ImplicaEon	  for	  Instrument	  
Performance	  

•  Background	  rejecEon	  versus	  FOV.	  	  
•  Aeff	  versus	  PSF.	  	  
•  Sky-‐survey	  versus	  Pointed	  ObservaEons	  	  
•  PSF,	  Timing	  ResoluEon	  versus	  Power	  
Budget.	  	  

•  Energy	  ResoluEon	  versus	  Aeff	  and	  FOV.	  	  
•  Size	  versus	  Complexity	  of	  Event	  Readout,	  
Triggering	  and	  Filtering.	  	  

•  OpEmal	  Orbit.	  	  
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