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The RGS processing tasgsproc

meta-task: interface t® 20 SAS tasks (that can also be run separately)

controlled by® 80 parameter switches

0 ! ! J ) l:events 2:angles
AAE SYUuNE | prétesding gtagésv LIZ2 A Yy U & [ERE] 4:spectra
5:fluxing  6:lightcurve

produces filtered event lists, light curves, spectra and response matrices

the quality of the results depends critically on the accuracy of the coordinates of the source
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A simplified scheme of the RGS FOV
(and why the coordinates are so important!)

Target coordinatesRA,deq

a: incidence angle of target photons | = ( cosb - COS&) d/ m

o 5 ¥ oA measured known
l"‘ .> t.g Fr '. ‘ :.
W e e a=a,+f F/L
i 3 Sl _- y known  known
L. R ".'

known from S/C

v m* f =f RA dec, RA, deg,,P.A)

input to rgsproc
P gsp attitude history file

SIC pointing: RA deg, g R
a,: incidence angle at centre of FOV

the wavelength scale and the effective area depend on
position of the source in the FOV

1 arcsec? 2.3mA (45 km/s at 15 A)
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rgsproc what does it do?

Stage Task Purpose Output

atthkgen generates attitude file
attfilter filters the attitude file
hkgtigen generates housekeeping GTIs
rgsoffsetcalc uses the diagnostic mode data for offset calculation
rgssources creates the list of sources to processed Sourcelist and

Events rasframes flags bad frames, convert RAW[XY] to readout node referepseem creates GTI for intermediate combined
g telemetry drops, calculates dead time )

I eventlist

rgsenergy performs energy calibrations, i.e. creates the Pl column
rgsbadpix flags badpixels fromCCF and frommwn analysis
rgsevents reconstructs events: totatnergy ,pattern and coordinates
evlistcomb concatenates event list

Angles rgsangles performs aspectorrection

Final event list
Filter rgsfilter filters event list, removing unwanted frames and events and adding exposure maps

rgsregions computes background and source extraction regions for each source

Spectra rgsspectrum extracts source and background spectra Source and background spectra
rgsbkgmodel | generates model background

_ rgsrmfgen creates response matrix Response matriceand

Fluxing u . . . 5 .

rgsfluxer O2Y0AYySa aSUSNr{f{ wD{ aLlSOuNI Ayiaz || aAy3flused speettutaE SR ¢
L|g htcurve rgslccorr creates backgroundubtracted light curves Light curve

ax
Source de
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rgsproc parameters

entrystage-- optional,type=string,default=events; (re)start processing at

finalstage-- optional,type=string,defz

wlt—fluvina: concluda nracaccing ot

withinstexpids-- optional,type=bool,¢
instexpids-- optional,type=list<string
orders-- optional,type=list<int>,cons
expunge-- optional,type=list<string>
withprefix -- optional,type=bool,defa
prefix -- optional,type=string; prefix f
timestep -- optional,type=real,constr
driftlimit -- optional,type=real,constr
withepicset-- optional,type=bool,def
epicset-- optional,type=dataset; nam
withsrc -- optional,type=bool,defaults
srclabel-- optional,type=string,defau
srcrate-- optional,type=real,constrail
srcstyle-- optional,type=string,defau
srcra-- optional,type=real,default=9¢
srcdec-- optional,type=real,default=¢
srcdisp-- optional,type=real,default=
srcxdsp-- optional,type=real,default=
attstyle -- optional,type=string,defau
attra -- optional,type=real,default=9¢
attdec -- optional,type=real,default=¢
attapos-- optional,type=real,default=
calcoffsets-- optional,type=bool,defa
withoffsethistogram-- optional,type=
withdiagoffset -- optional,type=bool,c
withgain -- optional,type=bool,defaul

withcti -- optional,type=bool,default=

withadvisory -- optional,type=bool,de

withfoundhot -- optional.type=bool.default=ves: include found hot pixels

pixnoiselimit-- optior
colnoiselimit-- option
pixsharpness- option
colsharpness- option
detcoord-- optional,t
withdetcoord -- optio
reconstruct-- optiona
betabinning-- optiond
betabinref-- optional
betabinwidth -- optio
nbetabins-- optional,
betamin -- optional,ty|
betamax-- optional,ty
xdispbinning-- option
xdispbinref-- optiona|
xdispbinwidth-- optig
nxdispbins-- optional
xdispmin-- optional,t
xdispmax-- optional,
withpointingcolumn--
withmlambdacolumr

rejflags-- optional,tyq

driftbinsize -- optiona
withcombmap-- optic

auxgtitables-- option

spatialres-- optional,type=int,constraints="spatialres in [2:]",default=5; vertices per node across spatial regions
orderres-- optional,type=int,constraints="orderres in [2:]",default=3; vertices per node across order regions

xpsfincl-- optional,type=real,constraints="xpsfincl in [0:100]",default=90; percent of credispersion PSF included

xpsfexcl- optional,type=real,constraints="xpsfexcl in [0:100]",default=95; percent of craispersion PSF excluded from Bagound

pdistincl -- optional,type=real,constraints="pdistincl in [0:100]",default=90; percent of putbeight distribution included
procsrcsexpr- optional,type=string,default=INDEX==#PRIMESRC; select which sources to process
exclsrcsexpr- optional,type=string,default=INDEX==#PRIMESRC; select which sources to exclude from background
bkgcorrect-- optional,type=bool,default=yes; background correct the spectra

withbkgset-- optional,type=bool,default=yes; generate background spectra

edgechannels- optional,type=int,constraints="edgechannels in [0:]",default=2; flag ckéglge channels as dubious
rebin -- optional,type=int,constraints="rebin in [1:]",default=1; dispersion channel rebinning factor

withfracexp-- optional,type=bool,default=no; add FRAC_EXP column to output files

exposed-- optional,type=real,constraints="exposed in [0:1]",default=0.1; minimum good fractional exposure
badquality -- optional,type=int,constraints="badquality in [0:5]",default=1; QUALITY used to flag bad channels
rmfbins -- optional,type=int,constraints="rmfbins in [1:]",default=4000; number of response energy bins

fftdim -- optional,type=int,constraints="fftdim in [1:5]",default=3; convolution size exponent

withmirrorpsf -- optional,type=bool,default=yes; whether to include the standard mirror PSF distribution
angdistset-- optional,type=file,default=angdist.txt; usedefined angular distribution file

withangdist-- optional,type=bool,default=no; whether to include a custom angular distribution

mergeorders-- optional,type=bool,default=no; flux all orders together

fixformat -- optional,type=string,default=dal; output file format

fixmode -- optional,type=string,default=wavelength; computational mode

flxmin -- optional,type=real,constraints="flxmin in [0:]",default=4; minimum output wavelength or energy
fixmax-- optional,type=real,constraints="flxmax in [0:]",default=39; maximum output wavelength or energy
flxbins -- optional,type=int,constraints="flxbins in [1:]",default=3400; number of output bins

flxquality -- optional,type=list<int>,constraints="flxquality in [0:5]",default=0; usable quality in promotion order
withflxnan -- optional,type=bool,default=no; enable alternate NaN value

flxnan -- optional,type=real,default=0; alternate NaN value
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rgsproc the GUI

[_Jrgsproc >

I events | angles | filter | spectra | fluxing |
_Stages _Scope - G |O ba.l
entrystage events 4 | withinstexpids ‘ ‘

finalstage fluxing =

[_Jrgsproc >
global ] I angles | filter | spectra | fluxing |
attitude lrgsurrsetcalc | rgssources | rgsenergy | rgsbadpix | rgsevents | Eve nts
atthkgen
’7 timestep !1 ‘
attfilter [ _ Drgspmc >
[dl’lﬁllmlt global | events ‘ | fiter | spectra | fluxing | An IeS
rgsangles g
Dispersion Channels Cross-dispersion Channels
binSize — | , | {r binSize — | ;
betabinref = [Irgsproc <
betabinwidth global | events | angles spectra | fluxing | Filter
nbetabins rgsfilter
withpointingcolum auxgtitables | ‘
i aambiacaun BlErsmags DE_INTERFACE ON_BADPIX NEXT TO BADPIX ON_WINDOW BORDER Bt i |
driftbinsize = [[Jrgsproc =
withcombmap global | events | angles | filter |f|uxing |
rgsregions ] rgsspectrum | S peCtra
_Spatial Regions _Order Regions
spatialres |s ‘ ’ orderres 3 ’
=xpsfincl fan ot — fan
xpsfexcl b 1gsproc 2

global | events | angles | filter | spectra @ l

Source Selectig

Fluxing

procsrcsexpr [gsrmiyen IrQSﬂUXBI' |

exclsrcsexpr | withangdisi

rmfbins 4000
melim B rgspros—  —~ _____F3
withmirrorpsf N a ]

global | events | angles |ﬁItEr | spectra |ﬂux|nc_ |‘|Ight(ur\15:

! Lightcurve
timebinsize [tooo ‘

withbkgsubtraction  #

Run Cancel Savd® Defaults
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What do | get after the processing?

For each RGS and exposure:

File Content rgsproc (default) PPS
P0123456701R1S004EVENLIOO0O.FIT Filtered Event List Y Y
P0123456701R1S004SRCLI_0000.FIT Source List Y (coord from proposal) Y (coord from EPIC src list)
P0123456701R1S004BGSPEC1001.FIT

Backgroun r nd 24 order Y Y
P0123456701R1S004BGSPEC2001.FIT ST SPEETE e OIELR)
P0123456701R1S004SRSPEC1001.FIT

d
P0123456701R1S004SRSPEC2001.FIT SIOUTED SIPEEEL 2Nt 2 EIELN) N Y
P0123456701R1S004SBSPEC1001.FIT Source+Bka S tras(and 2¢ order v v
P0123456701R1S004SBSPEC2001.FIT ource 9 STPEEER el
P0123456701R1S004RSPMAT1001.FIT R nse Matri {and 74 order v nlv for B order
P0123456701R1S004RSPMAT2001.FIT esponse atrices OIeLEH) only to orde
P0123456701R1S004IMAGE_0000.FIT DispersiorCrossDispersion Image N v
P0123456701R1S004IMAGE_0000.PNG P P 9
P0123456701R1S0040ORDIMGOO0Q0.FIT DispersiorEneray Image N v
P0123456701R1S0040ORDIMGO0000.PNG P oy g
P0123456701R1S004EXPMAPO000.FIT Exposure Map Y Y
P0123456701R1S004FBKTSR0000.FIT Flare Background Timeseries N Y
P0123456701R1S004MBSPEC1000.FIT Model Backaround S ir N v
P0123456701R1S004MBSPEC2000.FIT oael Backgrou pectra
P0123456701R1S004SRTSR_1001.FIT Source and Backaroundahtcurves v v
P0123456701R1S004BGTSR_1001.FIT 9 g
For each observation:

File Content rgsproc (default) PPS
P01234567010BX000fluxed1000.FIT Source Fluxed Spectra v v

P01234567010BX000fluxed2000.FIT (18t and 29 order)



The filtered event list

v [1sAoIimage Ds9-rgonzale =
__ File Edit Frame Zoom Scale Color Region WCS Analysis Help |
| Eixmmselect |8
| E e Column Region Viewer Products Style Help File |mage.ds J‘ M_LAM BDA
RS ovect [capls ] vs XDISP_CORR:
Low ‘ 0 | High | 139 .
o = Spatial Image
T linear 0054 | | -0.000
Physical x| 0.054 \ Y ‘ -0.000
Rl Image X[ emesn | v| 240707 ‘
Framel  Zoom | 1.464 | Ang | 0.000
- File Edit |  Frame Zoom Scale Color Regon | wcs |
Column selection [P0134720101R2S008EVENLI0000.FIT-EVENTS] : - I
align wes ‘ in out center ” none b3 y Xy J
e TIME [R64 min: | = — =
r e FLAG [132 min: [8] 5 —
r e BETA [Raz  min: i
r e XDSP [r3z  min i
rl e CHIPX (16 min: 21 B E
roe CHIPY {18 min: [2) B =
r e PHA (e min: 215] 215 =
| SHAPE [18  min: [0] 0 E
o GRADE [18 min:m 1 E
M Pl {16 min: [74] 74 E
r e CCDNR |18 min: 1] 1 =
= C BETA_CORR | [R3z min: f
I xpsP_corR | [Raz min: |
I ¢ BETA_CHANNEL| (116 min: (1] 1 2
I« xpsp_cHanneL| [ min: [1) i Bl o
~Region selecti m
™M Lavepa B
~Product selection VS PI -
Filtered Table | Fix Expression | Image
Order Image
OGIP Spectrum I OGIP Rate Curve |
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