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= Co-Investigators

* M. Weisskopf (PI), P. Soffitta (IP1), L. Baldini, R. Bellazzini, E. Costa,
R. Elsner, V. Kaspi, J. Kolodziejczak, L. Latronico, H. Marshall, G.
Matt, F. Muleri, S. O’Dell, B. Ramsey, R. Romani, A. Tennant

= Collaborators

 W. Baumgartner, A. Brez, N. Bucciantini, E. Churazov, S. Citraro, E.
Del Monte, N. Di Lalla, I. Donnarumma, M. Dovciak, Y. Evangelista,
S. Fabiani, R. Goosmann, S. Gunji, V. Karas, M. Kuss, A. Manfreda, F.
Marin, M. Minuti, N. Omodei, L. Pacciani, G. Pavlov, M. Pesce-
Rollins, P-O. Petrucci, M. Pinchera, J. Poutanen, M. Razzano, A.
Rubini, M. Salvati, C. Sgro, F. Spada, G. Spandre, L. Stella, R.
Sunyaey, R. Taverna, R. Turolla, K. Wu, S. Zane, D. Zanetti
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= Mission background

* Imaging x-ray polarimetry in 2—8 keV band

e NASA Astrophysics Small Explorer (SMEX) selected in 2017 January
= Orbit

e Pegasus-XL (airborne) launch in 2021, from Kwajalein

* Equatorial circular orbit at 2 540 km (620 km, goal) altitude
= Flight system

e Spacecraft, payload structure, and integration by Ball Aerospace
— Deployable payload boom from Orbital-ATK, under contract to Ball

e X-ray Mirror Module Assemblies by NASA/MSFC
» X-ray (polarization-sensitive) Instruments by IAPS/INAF and INFN
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= Ground system
e ASI Malindi ground station, with Singapore backup
e Mission Operations Center at LASP (University of Colorado)
 Science Operations Center at NASA/MSFC
e Data archive at HEASARC (NASA/GSFC), mirror at ASI Data Center

= Science
 Active galactic nuclei
* Microquasars
Isolated pulsars and pulsar wind nebulae
Supernova remnants
Magnetars
Accreting x-ray pulsars
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MIRROR MODULE ASSEmBLY (MMA)

Support

Spider

NASA/MSFC
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Mirror shells per MMA
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Shell length (P+S combined)
Inner—outer shell diameter
Inner—outer shell thickness

Shell material

Mass per MMA

Effective area per MMA

Angular resolution

Field of view (detector-limited)

Astronomical X-Ray Optics (AXRO) Prague, Czech Republic

Value

3

24

4000 mm

600 mm
162-272 mm
0.18-0.26 mm

Nickel-Cobalt alloy

30 kg (current best
estimate)

210 cm? (2.3 keV)
> 230 cm? (3-6 keV)

< 25 arcsec HPD

12.9 arcmin
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Mandrel fabrication

1. Machine mandrel 2. Coat mandrel with 3. Diamond turn mandrel to 4. Polish mandrel to 5. Conduct metrology
from aluminum bar electroless nickel (Ni—P)  sub-micron figure accuracy 0.3-0.4 nm RMS on the mandrel

e Gl B0 -G

Mirror-shell forming

6. Passivate mandrel surface 7. Electroform Ni—Co shell 8. Separate shell from Ni—Co electroformed mirror shells
to reduce shell adhesion onto mandrel mandrel in chilled water

() ) ()
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= Cassiopeia A (Cas A) Supernova Remnant (SNR)
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= Centaurus A (Cen A = NGC 5128) central region
e 1.5-Ms IXPE (simulated) observation of Cen A
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= Does Sagittarius B2 (Sgr B2) echo Sgr A* x-ray activity?
* Time delay of a few-hundred years

Astroarchaeology
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= Does Sgr B2 echo Sgr A* x-ray activity?
* Highly polarized x radiation, if reflected (Thomson scattered)
— Polarization perpendicular to projected direction of source
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OBTAIN PHASE-RESOLVED POLARIMETRY OF

BRIGHT PULSED X-RAY SOURCES

= |solated pulsars
* Example: Crab pulsar

— In pulsar wind nebula (PWNe)

— 34-ms pulse period

— 140-ks IXPE (simulated)
observation [blue]

o Based upon visible-band
polarization profiles [ ]

= Accreting x-ray pulsars
 Classical (high-B) binaries

* Millisecond (low-B) binaries
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* Magnetar (B, ... Up to 10'° G)

* Example: 1RXS J170849.0-400910
— 11-s pulse period
— 250-ks IXPE (simulated) observation
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= Microquasar in accretion-dominated state

* Example: GRS 1915+105

— 200-ks IXPE (simulated) observation
o Uses prior disk-orientation information from radio jet
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