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SXRP Flight Model

Most sensitive X-ray polarimeter built to date

Flight model exists, operates reliably

Extensively calibrated, well understood

SXRP-FM and SODART telescopes at SAO



Basic Operation



Polarization Sensitivity
Polarization sensitivity has two aspects:

Statistics of polarization measurements

Systematic error for bright sources

Instrumental parameters:

Effective area or source counting rate,

Background rate,

Modulation factor,

Modulation factor is the fractional count rate modulation for
a 100% polarized source and is important for both the
statistics of polarization measurements and systematic errors.
Minimum Detectable Polarization (MDP) =
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Modulation Factor
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High modulation factors are key to achieving good
polarization sensitivity



Polarization Sensitivity
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Example Source Sensitivities
Target MDP 2.6 keV (%) MDP 5-12 keV (%)

Stellar Mass Compact Objects

Persistent (Cyg X-1, GRS1915+105)

� � � �

Transient (GX339-4, 4U1630-47)

� � � �

Neutron-star Binaries

Cen X-3, Vela X-1 (5 pulse bins)

� � � �

Her X-1 High State (5 pulse bins) 3.2 2.0

LMXBs (Sco X-1 GX 5-1, GX 349+2, ...)

� � � �

Isolated Neutron Stars

Pulsars (Vela, Crab, B1509-58) (5 pulse bins) 1–5

� �

Magnetars (4U0142+61, RXS1708-40) 4-11 30-70

Supernove Remnants

Plerions (Vela, G21.5-0.9) 7 18

Shell (Tycho, Cas A, G347.5-05) 4-10 20-40

Supermassive Black Holes

Seyfert 1 (NGC4151, IC4329A, NGC3783, ...) 3.5-12 1.1-40

Seyfert 2 (NGC4507, MCG-5-23-16, NGC5506) 6-16 2-12

Blazars (Mkn421, PKS2155-304, 3C279...) 2-4 5-12



SXRP Calibration

SXRP-FM extensively calibrated in X-ray beam at LLNL
See Poster by Tomsick for details



Bragg Calibration

Bragg polarimeter has very high modulation factor and
very low instrumental polarization



Lithium Calibration

Thomson scattering polarimeter has moderate
modulation factor and low instrumental polarization



Performance Monitoring
SXRP-A IPC 2
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Complete functional tests in April 1998, July 1999, April 2000,
April 20001, April 2003
Imaging proportional counters and all other systems
continue to operate reliably



Conclusions

SXRP is the most sensitive X-ray built to date

Flight model exists, operates reliably

Extensively calibrated, well understood

SXRP-FM and SODART telescopes at SAO





Loop Quantum Gravity

Rotation of polarization in linear case

�

�

�
(Gambini & Pullin 1999, Phys. Rev. D 59, 124021)

Constraint

� � �

For Crab nebula at 2.2 kpc, between optical and
2.6 keV implies

�
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