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Outline

* Why Study NSs at X-ray
wavelengths?

e Constellation-X Parameters
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NSs and X-ray Astronomy

(statistics)
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Constellation-X
Performance Parameters
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Constellation-X Mission

* Band pass 0.25 to 40 keV Spectral resolving power

— > 300 (0.25-6 keV)
e IMinimum effective area: — >1500 (6.0-10 keV)

— 1000 cm? (0.25-10 keV) — >10 (10-40 keV)
— 15,000 cm? (at 1.25 keV)
— 6,000 cm? (at 6.0 keV) e Field of view

— 1,500 cm? (10-40 keV) ~>2.5'x2.5" (<10 keV)
~>8'x8' (>10keV)

 Minimum/goal telescope

: « Timing
angular resolution
_ 15"/5" HPD (0.25-10 keV) = XRS: al?.)solute 100
— 1'/30" HPD (10-40 keV) ps; relative 10 us
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Schematic of Grazing Incidence, X-ray Mirrors

4 Nested Paraboloids
4 Nested Hyperboloids

Doubl
Reflected

Field of View

Physicai Mirror Area
1s about 100 times

larger than the
EFFECT IVE AREA

WIHTOT CICTIICTIL e V.0 T wvgandfromOSmto12mdlameter

/

Divas Sanwal, NS2005 August 13, 2005



\

A Quick Primer on X-ray Optics:

They are extremely heavy.

CHANDRA XMM-NEWTON

0.5” 14”
18500 kg/m? 2300 kg/m?

Constellation-X mirrors:
A @ 1keV A @ 1keV
otr @ ett @ <450 kg/m2 A_;; @ 1 keV
credit: Marcos Bavdaz, ESA-XEUS team
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Spacecraft Bus

Spacecraft Bus
Component Compartments

o

High Gain
Antenna

Solar Panel

Hard X-ray
Telescope (HXT)
Mirrors (3)

Optical Bench (enclosure
removed for clarity)
Hard X-ray

Telescope (HXT)

Detectors (3)

*Baseline configuration:

10 m focal length, 4 spacecraft

*Single launch configurations under study:
10-50 m FL, EOB and/or formation flying

CON-X

Telescope Module

1.6 m dia. Spectroscopy X-ray

Telescope (SXT) Flight Mirror

Assembly (FMA) and Reflection
Grating Assembly (RGA)

Instrument
Electronics

RGS X-ray
Focalplane Microcalorimeter
Camera Spectrometer

(RFC) (XMS)
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\ 3.2m/1.6m x12m FL Configuration

2 Complete SXTs per launch

* 2 sets of detectors req’d.

3.2m OD x (4) 60° wedges for
gratings

Calorimeter

Area (2 pl.) (2) 1.6m Full Diameter Inner Tel.
I

*0.3m ID

12m Focal Length

Can be accommodated in
19.1m fairing with fixed optical

bench
5 SXT raw glass weight ~850 kg
E" *Should be OK for Delta-4H
launch
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\ 4m/2m 135’ Wedge with 50m FL Configuration

4m OD x (2) 135° wedges
2m ID

Gratings cover (2) 90° arcs

Calorimeter
Area (2 pl.)

50m Focal Length

_ HXT(4)

‘Requires 2 spacecrafts
* Formation Flying

» Extendible Optical Bench
Launch using Delta 4H
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—_ SXT Effective Area
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SXT Optical Path

GRATINGS_|
(fixed AN\) o ometer Focus

—> % / " Telesgppe Focus

Reflection Rowiand Circle CALORIMETER
Gratlngs (ﬁxed AE)
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Oscillator strengths
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What you don’t get?

» Great Spatial Resolution (0.17)

» 100 square meter effective area

Talk to Jeremy Heyl, he will give
you Generation-X 1n/around 2030
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Constellation-X Science

Black Holes What is the detailed structure
of the inner accretion disk?
How prevalent are
intermediate-mass black holes?

Does the dark energy
evolve with redshift?

Can AGN outflows slow
cooling flows in clusters?

How have accretion disks in
AGN affected galaxy evolution?
How do starburst galaxies
enrich the IGM?

(&5

rgy/Clusters

’.

Dark Ene
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= NASA/TP—-2005-212784

Few copies available
here in the room

PDF on the website

http://constellation.gsfc.nasa.

Lire CYCLES
. OF MATTER

BLack HoLEs Dark ENeRcY Cosmic FEEDBACK
. .

Email me: divas@milkyway.gsfc.nasa.gov

Questions? Comments?

May 2005
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