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Overview of Talk

e Existing Mission§
— Chandra
— XMM-Newton

— Spectrum-X Gamma
— NeXT

 Longer-term Missions (5+ years)

— Constellation-X
— XEUS
— EDGE
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Existing Missions

« XMM Reflection Grating Spectrometer
— 2 units, RGS1, RGS2

—Range 7A - 38A; AL ~ 0.06A; R ~ 300
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Existing Missions

 Chandra HETG: (HEG, MEG)
— Range 1.2-31A, AA=0.012A, 0.023A

— Highest resolution of any available
iInstrument, although effective area tinv.

e Chandra LETG:
— Range 1.2-175A
— AA=0.05A

* Blending still an issut
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Atomic Data in X-ray Astrophysics

A shock (W|th KT~0.7 keV) seen with
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A one temperature, fixed n.t ionizing collisional plasma

model fits the data quite well.

But with higher resolution and more effective area...
...the fixed n_t model fails, a distribution is needed.

Flux
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Existing Missions

« Why always a 1-50A (0.25-10 keV)
range?
— Top end set by elemental abundances; Ni
the last abundant element: all lines have A

> 1A,
— Low end set by absorption
e “Minimal” absorption is ~102° cm-=.
« At 50A, this absorption leads to t ~ 0.5

 Resoluti~~ ~~~"asb~ 10 part) by
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Short-term Missions

e Spectrum-X Gamma (Launch 2011)

— Russian, German, Dutch, Japanese & US
— All-sky survey with R ~ 100 CCDs
— Also X-ray calorimeter: AE ~ 4 eV

 Planned Science: Galaxy Clusters, Local
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Short-term Missions

 NeXT (Launch 2012)

— Japanese & US collaboration; funding in progress
— Multiple science goals;00 AE =4-5eV, HEW ~ 1.5’
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Longer-term Missions

« XEUS (ESA Cosmic Vision Mission)

— 45" FOV region with R = 500-1000
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Longer-term Missions

e Constellation-X (primarily US)
— AE=2eV, FOV ~ 10’, 15" FWHM
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Longer-term Missions

Counts s~ keV™!

Counts 5~ keV™)

 EDGE (ltalian, Dutch, ESA; unfunded)
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Conclusions

e Resolution (~1000) will not improve
(much).

o Effective area will increase by 10-1000x

* Mission science based on well-known
lines.
— Unlike Chandra, XMM, no ‘fear’ of Fe L shell
— But no plans to use them either

o Better error limits on known lines desired.

e />30 elements out of bounds; Con-X won't
see In Cas A in 1 Msec of observing.

)
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Longer-term Missions

Evolution of the Universe
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