Tests for contamination of the HRMA Particulate contamination Part-1

Tests f or contamination of the HRMA Particulate contamination

AXAF XRCF Pre-Calibration Re view

NASA Marshall Space Flight Center 1996 No vember 13-15

Tests for contamination of the HRMA Particulate contamination Part-2

Summar y

Particulate contamination can alter HRMA perf ormance . ¥ Diffractive scatter ing affects wings of HRMA point spread function.

¥ Fraction of PSF in dust-produced wings is 0.3% (F_{dust} /10^{-5}). ¥ Energy dependence is w eak, unlik e strong (E^2) dependence of diffractive scatter ing by surface microroughness .

¥ Angular distr ibution is quasi-isotropic , unlike predominantly in-plane scatter ing by surface microroughness .

¥ Absorption reduces HRMA eff ective area.

¥ Fraction of eff ective area lost to dust is 0.3% (F_{dust} /10^{-5}). Primary tests f or par ticulate contamination are FPC wing scans of PSF . Secondar y tests are par asitic or conditional. ¥ HSI shutter-f ocus images could con�r m inter pretation as dust. ¥ HSI ring-focus images could sho w azimuthal distr ibution of dust. ¥ FPC wing scans f or sub-aper tures w ould identify location of dust.

Tests for contamination of the HRMA Particulate contamination Part-3

Primar y test

Planned wing scans will obtain necessar y data. No special test is required. ¥ Low-energy wing scans are most inf ormative for measur ing dust.

Tests for contamination of the HRMA Particulate contamination Part-4

Contrib utions to PSF wings

Diffraction b y limiting aper ture:

Diffractive scatter ing by par ticulates:

Diffractive scatter ing by surface roughness:

Tests for contamination of the HRMA Particulate contamination Part-5

Wing PSF at 0.277 keV

Wing point spread function (PSF) at C-K a (0.277 k eV), for various le vels of par ticulate contamination. The plots sho w the wing PSF (l) f or the full HRMA and (r) f or the 4 individual shells . The fractional areal co verage b y dust (F_{dust} ) is 0, 10^{-6}, 10^{-5}, and 10^{-4}.

Tests for contamination of the HRMA Particulate contamination Part-6

Wing PSF at 0.930 keV

Wing point spread function (PSF) at Cu-L a (0.930 k eV), for various le vels of par ticulate contamination. The plots sho w the wing PSF (l) f or the full HRMA and (r) f or the 4 individual shells . The fractional areal co verage b y dust (F_{dust} ) is 0, 10^{-6}, 10^{-5}, and 10^{-4}.

Tests for contamination of the HRMA Particulate contamination Part-7

Wing PSF at 1.49 keV

Wing point spread function (PSF) at Al-K a (1.49 k eV), for various le vels of par ticulate contamination. The plots sho w the wing PSF (l) f or the full HRMA and (r) f or the 4 individual shells . The fractional areal co verage b y dust (F_{dust} ) is 0, 10^{-6}, 10^{-5}, and 10^{-4}.

Tests for contamination of the HRMA Particulate contamination Part-8

Wing PSF at 2.98 keV

Wing point spread function (PSF) at Ag-L a (2.98 k eV), for various le vels of par ticulate contamination. The plots sho w the wing PSF (l) f or the full HRMA and (r) f or the 4 individual shells . The fractional areal co verage b y dust (F_{dust} ) is 0, 10^{-6}, 10^{-5}, and 10^{-4}.