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B The Nuclear Spectroscopic Telescope Array will be the first focusing telescope NuSTAR Science

iy e to image the hard X-ray (6 - 80 keV) sky. NUSTAR is a NASA Small Mission Explorer (SMEX). Using fo-
i cusing optics with multilayer coating for enhanced reflectivity at high energies, NUSTAR will pro-
vide an unprecedented combinatin of sensitivity, spectral and angular resolution. The hard X-ray band is a natural and underex-
ploited window on compact objects: the first priority of
BASELINE DESIGN NuSTAR will be to identify and study black holes and other
e — collapsed stars on all scales. NUSTAR will accomplish this
Energy Range 5 - 78 keV i i i
goal through a series of deep surveys of Galac.tlc and extra
galactic fields. Massive Black Holes NuSTAR will survey the Intearal 2 x 2 d
Focal Length 10.14 m , , . , gralic X 2 deg
Two CdZnTe pixe| p— ——— NDWFS and GOODS fields to identify the faint extragalactic
Launch date Field of View 13.4 x 13.4 arcmin X-ray sources.
detectors — I
Timing Resolution 1ms NuSTAR will also make sensitive observations for the first
: o L time in the band where the XRB spectrum peaks. It will
Continuum sensitivity 1 uCrab (20 keV)

(10°s. 30, dE/E=05) 10 uCrab (60 keV) detect and localize more than three hundred hard or ob-
scured AGN (a factor >20 more than currently known), mea-

Line sensitivity 3.7 x 107 ph/cm2/s ] d th h di d Iti

(106 s. 30 at 68 keV. Jm—— suring X-ray speFtra and, t .roug coordinate rT\u tiwave-

Background in HPD 2 x 105 cts/s/keV length observations, redshifts and host properties. N e imulation
Q1 Q1

HPD 40 arcsec
Q- Q-

Supernovae seed the interstellar medium with the
heavy elements formed in the quasiequilibrium conditions of stellar burn-
ing and in the non-equilibrium conditions of the explosion itself. A de-
tailed understanding of the explosion dynamics could be obtained from
spatially resolved abundance maps of remnants. A particularly valuable
isotope is **Ti, with half lifet~85 yr. In core collapse events, the predomi-
nant production of Ca, as **Ti, occurs during a-rich freeze-out around the
mass cut, between the innermost ejecta and the material that falls back to
form a collapsed remnant. This location implies that **Ti production and
jection are very sensitive to the explosion mechanism and ejecta dynam-

Two identical, co-aligned
grazing incidence optics

13.6 arcmin

The grazing incidence optics are of a
Wolter-Il conical approximation type. These seg-
mented optics are based on the High Energy Focusing
Telescope, HEFT, ballon mission optics, shown left.
The optics are composed of low surface roughness

Focal Plane

Nustar will fly two focal planes using
Cadmium Zinc Telluride (CdZnTe) pixelated
detectors which provide excellent spectral

will measure and map the **Ti lines at 68 and 78 keV in historic
s: Cas A, SN1987A, Tycho, Kepler.

resolution and high quantum efficiency HEFT Optic 0.21 mm thick borosilicate glass, slumped into conical
without requiring cryogenic operation. shap.e. RIBIER vl WIS IR @F thie e : IBIS image (Belanger et al. 2005)
NUSTAR will fly an adjustable mechanism \liv/vS] and Pt/C to extend the energy range up to 78 The inn und the
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stars. Known sour range include ac-

ti ' h " '
Optics = creting white dwarfs (spe intermediate polars),
Focal Plane Type Wolter-l conical a hlgh' and low-mass X‘ray binaries (HMXBS and LMXBS), BOE
rotation-powered pulsars, and magnetars. This region
Mategl s Multilayer also contains unique high-energy features, such as mys-  «; :
© combinations ) . 9 . 9 gy. g y Simulated NuSTAR image
— o \ o terious magnetic radio filaments, light echoes from past
o \ _ ubstrate : )
dociil 20 mm x 20 mm 2 \ XMM=-Newton PN outbursts of the supermassive black hole Sgr A*, and a RS 953
Grid 64 x 64 pixels i TeV source coincident with Sgr A*. S KS 1741293
Pixel Pitch 600 um, 20 NuSTAR will survey the inner ~1 x 1 degree of the Galac- 1E 1740.7-2942
tic center.
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