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Compt on Tel escope Princi pl e:
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The NCT | nstrunent:

~ Array of Cross-Strip High Purity Gernmani um ( HPGe)
Det ectors

~ HPGe - > Unprecedented energy resolution in the 0.2 -
MeV range

10
37x37 channel s per detector

2 mmstrip pitch, 0.25 nm between strips
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3D Positioni ng:

~XY position determned by triggered strips
~Z position determ ned by collection tine
di fference

~Depth (Z) resolution of 0.5 mm

~Ef fective voxel size of 2 mm
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~3 us uni pol ar->spectroscopy =
~170 ns bi pol ar->ti m ng/ depth



Dat a Anal ysis; MEGAl I b:

~ MEGAl i b -- Medium Energy Gamma-r ay
Astronony library

~ Simul ati on and data anal ysis tools
for hard X-ray to nedi um energy
Ganma-ray i nstrunents

~ Easily adaptable to other tel escopes
(are you using MEGAII b?)

(A. Zogl auer et al., NewAR, 2006)

[Bap] Byl

ARM - Compton cone [7]



NCT Ti nel |
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NCT Tineline (cont.):

~ 37 hour flight wth 10 detectors fromFt. Sumer, New
Mexico on May 17-18, 20009.

~ Sufficient data to produce an i mage of the Crab Nebul a,
first imge of an astrophysical source wth a conpact
Conpt on Tel escope! (Bandstra et al., ApJ, 2011)
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| mage processed using List Mdde Expectation Maxi m zation
techni que (Wlderman et al., | EEE NSS 1998)



NCT Tineline (cont.):

~ 3rd NCT |aunch attenpted from Alice Springs, Australia on
April 29th, 2010... Primary science goal was to i nmage the
gal actic 511 keV em ssion.

~ CSBF Gondol a rel ease nechanismfailed resulting in a crash.
The detectors and el ectronics chains were relatively
unhar nmed.
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NCT 2. 0: ~ New det ect or geonetry

~ Al new gondol a

~ No pointing system

~ LN2 repl aced by
cryocool er

~ BQO shi el ds ]

shi el ds




2014/ 2015 Fl 1 ght Canpail gn:

~ Rebui l di ng of instrunent has begun
~ Designing for Super Pressure Ball oon

~ Sout hern Hem sphere | aunch, possible Utra Long Duration
Bal | oon Fli ght

Primary Science CGoal .

~ Use Conpton Imaging to nap the 511 keV positron
anni hilation line fromthe galactic center

Secondary Sci ence (oal s:

~ SNe gammm-ray |ines (*°Al at 1809 keV, *Fe at 1173 keV and
1333 keV, *Ti at 1157 keV)

~ Conpact (pjects (AGN, black holes, neutron stars)

~ Gamma-ray pol ari zati on



Gal actic positron and “°Al em ssi on:
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| NTEGRAL/ SPI Map of 511 keV Em ssion
(Wei denspoi ntner et al., Nature, 2008)

COVPTEL %Al all-sky nap (Diehl et al.,
AGA, 1995)




Key Paraneters for 511 keV Mappl ng:

~ H gh effective area at 511 keV
~ Large field of view
~ Sensitivity to diffuse em ssion

Whi |l e mai ntai ni ng a noder ate
angul ar resol ution



511 keV Perfornmance of NCT:

New mass nodel in
devel opnment

H gh effective area at
511 keV (15 cnf)
Angul ar resol uti on of
deg FWHM at 511 keV.
Dom nated by strip pitch!
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511 keV Perfornmance of NCT:

. Area Vs. Zenith (Cuts:3 sigma of Photopeak,FWHM of ARM,>1cm)
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~ FOV of 40-50
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Addi t1 on of Coded WMhsk:

A smal |
| ncreases the angul ar
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Addi t1 on of Coded WMhsk:

A small coded mask in the FOV
| ncreases the angul ar resol ution
of a Conpton | nmager

mas k

Wth
mask

(See poster by M. Galloway)



Wy Forward for Ge Conpton Tel escopes:

~ Devel opnent of next generation
HPGe strip detectors has begun at
UCB/ LBNL

~ 148x148 channels - > ASIC readouts
~ Strip pitch of 0.45 nm- > Better

position resolution - > Better
angul ar resol uti on!

Simul at1 ons of NCT I n space:

~ Intrinsic angul ar resol ution of
2 deg FWHM at 511 keV

~ 3 sigma sensitivity of 9 x 10°°

ph/ cnf/s at 511 keV
(2 yr observation tine)

~ Possibility of 180x360 deg FOV
I n | ow background envi ronnent
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