Sigma Ori – Chandra

30 October 2007

Downloading from the archives using webchaser

~/chandra/sori/2007/

unpacked (have both primary and secondary products)

trying Maurice’s reduction script first

making subdirectory off of /3738/

3738/reprocessing/

and copied in evt1, asol, bpix, flt files and Maurice’s script

Talking to Eric about the script… does it want to be run within bash?  

At first, entering lines one at a time.  Got down to the first real CIAO command: 

sh-2.05b$ acis_process_events infile=$evt1 outfile=$evt1new badpixfile=$badpix \

>     acaofffile="@pcad_asol1.lis" clobber=yes

# acis_process_events (CIAO3.3): The following error occurred 433217 times:

        dsAFEBADPCNTERR -- WARNING: Event island contains 1 or more bad pixels.

ASIDE: is this warning/error message bad? 

Back to main issue, script itself doesn’t seem to want to run. 

sh-2.05b$ ./reprocessHETG.script 

: bad interpreter: No such file or directory

Back to running commands one at a time (but a problem): 

sh-2.05b$ punlearn tgdetect

sh-2.05b$ tgdetect infile=$evt1new outfile=$src1a OBI_srclist_file=NONE clobber=yes

# DMCOPY (CIAO3.3): Filter data type mismatch for DOUBLE

wait, this isn’t really a problem (I think) – I encounter the same error when I run the command by hand, following the thread

OK, resumed – or really, reran – script, after deleting old parameter files

Basically ran OK (it seems), except at the end, where it couldn’t clobber some files associated with making the background file

Here’s the output at the end of the script, where the errors appear:

Running tg_bkg to split off a background file from the pha2 file.

# dmtcalc (CIAO3.3): dsOUTPUTEXISTSERR -- ERROR: Could not create file 'acisf03738N002_bkg_pha2.fits', it exists and clobber = no.

# dmkeypar (CIAO3.3): ERROR: Keyword 'BACKSCUP' was not found in file 'acisf03738N002_bkg_pha2.fits'.

# dmkeypar (CIAO3.3): ERROR: Keyword 'BACKSCDN' was not found in file 'acisf03738N002_bkg_pha2.fits'.

# dmhedit (CIAO3.3): Warning- Delete Failed: keyword BACKSCUP not found!

# dmhedit (CIAO3.3): Warning- Delete Failed: keyword BACKSCDN not found!

Input file has been changed, BACKFILE keyword has been added

Adding DETCHANS keyword for compatibility with XSPEC 12

Done!

… though note: a background_pha file was in fact created.  The source pha file as well as rmfs and garfs all were made 

*** can try some analysis with these files in xspec/2007/sori/

* we should compare the by-hand step-by-step to the script, and see if we agree with what the script’s doing

OK, Eric solved the functional problem with the script.  The issue was invisible carriage return characters at the end of each line (and specifically at the end of the first line, which caused the computer to not realize it was supposed to run bash shell)

…later: script produced evt2 and pha files, apparently garfs but not rmfs or vice versa – several errors – problems with param files (cxcds_param/) ??  ** Yes, may have to delete the files in this cxcds_param directory off of home before running some of these tasks

Now on separate track: 

…/reprocessing/hand/ 

has the four input fits files, and following the threads on the CIAO page (and old notes) I’ll run the reduction step by step, entering all commands by hand on the command line

http://cxc.harvard.edu/ciao/threads/spectra_hetgacis/

[cohen@ruby hand]$ dmkeypar acisf03738_000N002_evt1.fits ASCDSVER echo+

7.6.8

[cohen@ruby hand]$ dmkeypar acisf03738_000N002_evt1.fits CALDBVER echo+

3.2.2

[cohen@ruby hand]$ punlearn tgdetect
[cohen@ruby hand]$ pset tgdetect infile=acisf03738_000N002_evt1.fits

[cohen@ruby hand]$ pset tgdetect outfile=acis3738_src1a.fits

[cohen@ruby hand]$ tgdetect

Input L1 event file (acisf03738_000N002_evt1.fits): 

Input source position(s) file from previous OBI or NONE (NONE): 

Output source position(s) file name (acis3738_src1a.fits): 

# DMCOPY (CIAO3.3): Filter data type mismatch for DOUBLE

**looking at xiper_chandra_reprocess_notes.rtf: 

· this data type mismatch error on tgdetect happened there too (and presumably in DoAr 21).  Doesn’t seem like a problem. 

· But do  note: we ran a few preliminary steps on that star before going through with the tread; these include generating a new bad pix file.  However, for now, let’s just move forward with extracting the spectra, etc. according to the thread

Looked at the data with ds9 and overlaid the source mask – the zeroth order spectrum is well centered.  There are other sources visible in the field. 

31Oct07 – after completing the reduction using Maurice’s script, but while still in the middle of the hand/ reduction, I copied over the pha2 and background files, the garfs and rmfs to xspec/2007/sori/ and did some basic analysis within xspec: 

15.014 – in isolation – 

continuum: 

[14.87:14.96],[15.08:15.13]

 ========================================================================

Model powerlaw<1> Source No.: 1   Active/On

Model Model Component  Parameter  Unit     Value

 par  comp

   1    1   powerlaw   PhoIndex            2.00000      frozen

   2    1   powerlaw   norm                3.88528E-07  +/-  3.17219E-07  

________________________________________________________________________

 C-statistic =          16.64 using 52 PHA bins and 51 degrees of freedom.

Warning: Cstat statistic is only valid for Poisson data.

***Warning: New best fit found, fit parameters will be set to new values.

***Warning: Parameter pegged at hard limit: 0

     2            0  4.47743e-05    (-3.88528e-07,4.43858e-05)

( continuum is very weak. 

Windprofile:

[14.96:15.08]

========================================================================

Model windprof<1> Source No.: 1   Active/On

Model Model Component  Parameter  Unit     Value

 par  comp

   1    1   windprof   q                   0.0          frozen

   2    1   windprof   taustar             0.0          +/-  0.196786     

   3    1   windprof   u0                  0.852021     +/-  3.04154E-02  

   4    1   windprof   h                   0.0          frozen

   5    1   windprof   tau0star            0.0          frozen

   6    1   windprof   beta                1.00000      frozen

   7    1   windprof   betaSob             0.0          frozen

   8    1   windprof   numerica            0            frozen

   9    1   windprof   anisotro            0            frozen

  10    1   windprof   rosselan            0            frozen

  11    1   windprof   expansio            0            frozen

  12    1   windprof   thick               0            frozen

  13    1   windprof   waveleng   "A"      15.0140      frozen

  14    1   windprof   shift      "mA"     0.0          frozen

  15    1   windprof   velocity   "km/s"   1250.00      frozen

  16    1   windprof   verbose             0            frozen

  17    1   windprof   norm                7.80079E-05  +/-  1.51850E-05  

________________________________________________________________________

 C-statistic =          50.07 using 46 PHA bins and 43 degrees of freedom.

Warning: Cstat statistic is only valid for Poisson data.

XSPEC12>goodness 1000 nosim

82.80% of realizations are < best fit statistic 50.07

XSPEC12>plot

XSPEC12>steppar 2 0. 0.5 10

     C-Statistic    Delta          taustar

                 C-Statistic             2

           50.07           0    0           0

          51.898      1.8281    1        0.05

           53.58      3.5102    2         0.1

          55.218      5.1485    3        0.15

          56.828      6.7584    4         0.2

          58.413      8.3429    5        0.25

          59.041      8.9709    6         0.3

          60.431      10.361    7        0.35

          60.723      10.653    8         0.4

          61.891      11.821    9        0.45

          61.845      11.775   10         0.5

Gaussian (in v.11)

  ---------------------------------------------------------------------------

  Model:  lgauss<1>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          15.0140     frozen

    2    2    1   lgauss     sigma    mA         10.2016     +/-  0.962602

    3    3    1   lgauss     norm               7.707437E-05 +/-  0.148328E-04

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      43.25970     using    46 PHA bins.

XSPEC>plot

XSPEC>goodness 1000 nosim

 92.90% of realizations have a fit statistic <      43.26

XSPEC>steppar 2 1 15 15

 C-statistic        Delta   Mod param

              C-statistic         2

     67.067        23.807   1.00000

     66.406        23.147   1.93333

     64.296        21.036   2.86667

     61.261        18.001   3.80000

     57.785        14.526   4.73333

     54.088        10.828   5.66667

     50.501         7.242   6.60000

     47.435         4.175   7.53333

     45.178         1.918   8.46667

     43.792         0.532   9.40000

     43.225        -0.035   10.3333

     43.344         0.084   11.2667

     43.994         0.735   12.2000

     45.073         1.814   13.1333

     46.545         3.286   14.0667

     48.422         5.162   15.0000

6Nov07 – OK, Howarth and Prinja list v_inf = 1060; so let’s go with that for windprofile fitting; it’s also the value I used for making the big plot atlas: 

http://astro.swarthmore.edu/~cohen/projects/sigOri/sigma_ori_bigplot_35by8in.png
redoing windprofile fitting of the Fe XVII line at 15.014, assuming vinf=1060 and also using a weak powerlaw continuum with a fixed normalization (see above): n=2, norm=4.48e-5

in xspec12, on (14.96:15.08)

========================================================================

Model windprof<1> + powerlaw<2> Source No.: 1   Active/On

Model Model Component  Parameter  Unit     Value

 par  comp

   1    1   windprof   q                   0.0          frozen

   2    1   windprof   taustar             2.18270E-11  +/-  0.216508     

   3    1   windprof   u0                  0.815940     +/-  3.73135E-02  

   4    1   windprof   h                   0.0          frozen

   5    1   windprof   tau0star            0.0          frozen

   6    1   windprof   beta                1.00000      frozen

   7    1   windprof   betaSob             0.0          frozen

   8    1   windprof   numerica            0            frozen

   9    1   windprof   anisotro            0            frozen

  10    1   windprof   rosselan            0            frozen

  11    1   windprof   expansio            0            frozen

  12    1   windprof   thick               0            frozen

  13    1   windprof   waveleng   "A"      15.0140      frozen

  14    1   windprof   shift      "mA"     0.0          frozen

  15    1   windprof   velocity   "km/s"   1060.00      frozen

  16    1   windprof   verbose             0            frozen

  17    1   windprof   norm                7.75799E-05  +/-  1.51203E-05  

  18    2   powerlaw   PhoIndex            2.00000      frozen

  19    2   powerlaw   norm                4.48000E-05  frozen

________________________________________________________________________

 C-statistic =          48.72 using 46 PHA bins and 43 degrees of freedom.

Warning: Cstat statistic is only valid for Poisson data.

XSPEC12>plot

XSPEC12>goodness 1000 nosim

83.60% of realizations are < best fit statistic 48.72

XSPEC12>error 1. 2

 Parameter   Confidence Range (1.0000000)

***Warning: Parameter pegged at hard limit: 0

     2     0.000000     0.035206    (-0.000000,0.035206)

XSPEC12>error 2.7 2

 Parameter   Confidence Range (2.700000)

***Warning: Parameter pegged at hard limit: 0

     2     0.000000     0.099692    (-0.000000,0.099692)

XSPEC12>error 1. 3

 Parameter   Confidence Range (1.000000)

     3     0.776475     0.866139    (-0.039465,0.050199)

XSPEC12>error 2.7 3

 Parameter   Confidence Range (2.700000)

     3     0.747887     0.892618    (-0.068053,0.076679)

XSPEC12>error 1. 17

 Parameter   Confidence Range (1.000000)

    17     0.000066     0.000084    (-0.000011,0.000006)

XSPEC12>error 2.7 17

 Parameter   Confidence Range (2.700000)

    17     0.000061     0.000089    (-0.000017,0.000012)

XSPEC12>iplot

PLT> wdata /home/cohen/xspec/2007/sori/fexvii_15014_windprof_v1060.dat

PLT> exit

Next Line: Ne X 12.134 – looking at Fe blends: 

Fe XVII @ 12.124 with ~0.5 peak emiss. And Tmax the same as Ne X

Nothing significant on the red side (except an Fe XXIII line) 

So… keeping that nearby Fe XVII line in mind…  

Fitting the nearby continuum: 

[12.02:12.08; 12.18:12.24]

========================================================================

Model powerlaw<1> Source No.: 1   Active/On

Model Model Component  Parameter  Unit     Value

 par  comp

   1    1   powerlaw   PhoIndex            2.00000      frozen

   2    1   powerlaw   norm                1.83585E-07  +/-  1.49894E-07  

________________________________________________________________________

 C-statistic =          15.26 using 44 PHA bins and 43 degrees of freedom.

Warning: Cstat statistic is only valid for Poisson data.

XSPEC12>plot

XSPEC12>error 1. 2

 Parameter   Confidence Range (1.000000)

***Warning: Parameter pegged at hard limit: 0

     2     0.000000     0.000022    (-0.000000,0.000022)

so, the norm is functionally zero, but with a 68% upper limit of 2.2e-5

Even that limit looks low, so let’s go with that as our best estimate

Choosing a pretty broad range for the fit: 

(12.08:12.18), a few of the outlying bins have non-zero counts; later we can try restricting this range

========================================================================

Model windprof<1> + powerlaw<2> Source No.: 1   Active/On

Model Model Component  Parameter  Unit     Value

 par  comp

   1    1   windprof   q                   0.0          frozen

   2    1   windprof   taustar             0.588578     +/-  0.960371     

   3    1   windprof   u0                  0.892815     +/-  0.182083     

   4    1   windprof   h                   0.0          frozen

   5    1   windprof   tau0star            0.0          frozen

   6    1   windprof   beta                1.00000      frozen

   7    1   windprof   betaSob             0.0          frozen

   8    1   windprof   numerica            0            frozen

   9    1   windprof   anisotro            0            frozen

  10    1   windprof   rosselan            0            frozen

  11    1   windprof   expansio            0            frozen

  12    1   windprof   thick               0            frozen

  13    1   windprof   waveleng   "A"      12.1340      frozen

  14    1   windprof   shift      "mA"     0.0          frozen

  15    1   windprof   velocity   "km/s"   1060.00      frozen

  16    1   windprof   verbose             0            frozen

  17    1   windprof   norm                1.88276E-05  +/-  4.75008E-06  

  18    2   powerlaw   PhoIndex            2.00000      frozen

  19    2   powerlaw   norm                2.20000E-05  frozen

________________________________________________________________________

 C-statistic =          26.59 using 38 PHA bins and 35 degrees of freedom.

Warning: Cstat statistic is only valid for Poisson data.

XSPEC12>goodness 1000 nosim

13.00% of realizations are < best fit statistic 26.59

13nov07 – redoing the lgauss fits in v.11 

15.014

(14.96:15.08)

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          15.0140     frozen

    2    2    1   lgauss     sigma    mA         11.1481     +/-   1.04112

    3    3    1   lgauss     norm               7.919105E-05 +/-  0.151933E-04

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               2.200000E-05 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      43.64281     using    46 PHA bins.

XSPEC>plot

XSPEC>goodness 1000 nosim

 87.80% of realizations have a fit statistic <      43.64
XSPEC>error 2 1.

 Parameter   Confidence Range (     1.000)

     2     9.03860         12.5632        (    -2.10945    ,      1.41513    )

XSPEC>error 2 2.7

 Parameter   Confidence Range (     2.700)

     2     8.10782         13.8187        (    -3.04023    ,      2.67067    )

XSPEC>error 3 1.

 Parameter   Confidence Range (     1.000)

     3    6.510877E-05    8.376660E-05    (   -1.408227E-05,     4.575559E-06)

XSPEC>error 3 2.7

 Parameter   Confidence Range (     2.700)

     3    6.082351E-05    8.861517E-05    (   -1.836753E-05,     9.424126E-06)
- can the fit be improved (88%) by letting the centroid be free? 

PLT> wdata /home/cohen/xspec/2007/sori/fevii_15014_lgauss_fixedcentroid.dat
…looks like we’re already close to the global minimum

XSPEC>steppar 1 15.013 15.015 20

 C-statistic        Delta   Mod param

              C-statistic         1

     43.929         0.287   15.0130

     43.864         0.221   15.0131

     43.806         0.164   15.0132

     43.757         0.115   15.0133

     43.717         0.074   15.0134

     43.684         0.041   15.0135

     43.660         0.017   15.0136

     43.644         0.001   15.0137

     43.636        -0.007   15.0138

     43.636        -0.007   15.0139

     43.643         0.000   15.0140

     43.657         0.015   15.0141

     43.679         0.036   15.0142

     43.708         0.065   15.0143

     43.745         0.102   15.0144

     43.788         0.145   15.0145

     43.838         0.195   15.0146
     43.896         0.253   15.0147

     43.960         0.318   15.0148

     44.032         0.389   15.0149

     44.111         0.468   15.0150
  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          15.0138     +/-  0.337899E-01

    2    2    1   lgauss     sigma    mA         11.1508     +/-   1.04494

    3    3    1   lgauss     norm               7.919146E-05 +/-  0.152602E-04

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               2.200000E-05 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      43.63572     using    46 PHA bins.

XSPEC>goodness 1000 nosim

 88.90% of realizations have a fit statistic <      43.64
No real improvement.  (Maybe the baddish fit stems from the weird looking statistical fluctuations on the red wing)

One last thing: narrower wavelength range: 

(14.97:15.07)

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          15.0140     frozen

    2    2    1   lgauss     sigma    mA         11.1508     +/-   1.05003

    3    3    1   lgauss     norm               7.919137E-05 +/-  0.152659E-04

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               2.200000E-05 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      40.42351     using    38 PHA bins.

XSPEC>goodness 1000 nosim

 83.30% of realizations have a fit statistic <      40.42
Essentially no change here, either

Whoops, I see I should have used a powerlaw normalization of 4.5e-5, but now I’ve refit one of these, and it makes no real difference

· so, let’s try one more line: 

Ne X – 12.134

From the earlier windprofile fitting, we have: 

Fe XVII @ 12.124 with ~0.5 peak emiss. And Tmax the same as Ne X

Nothing significant on the red side (except an Fe XXIII line) 

So… keeping that nearby Fe XVII line in mind…  

Fitting the nearby continuum: 

[12.02:12.08; 12.18:12.24]

========================================================================

Model powerlaw<1> Source No.: 1   Active/On

Model Model Component  Parameter  Unit     Value

 par  comp

   1    1   powerlaw   PhoIndex            2.00000      frozen

   2    1   powerlaw   norm                1.83585E-07  +/-  1.49894E-07  

________________________________________________________________________

 C-statistic =          15.26 using 44 PHA bins and 43 degrees of freedom.

Warning: Cstat statistic is only valid for Poisson data.

XSPEC12>plot

XSPEC12>error 1. 2

 Parameter   Confidence Range (1.000000)

***Warning: Parameter pegged at hard limit: 0

     2     0.000000     0.000022    (-0.000000,0.000022)

so, the norm is functionally zero, but with a 68% upper limit of 2.2e-5

Even that limit looks low, so let’s go with that as our best estimate

Choosing a pretty broad range for the fit: 

(12.08:12.18), a few of the outlying bins have non-zero counts; later we can try restricting this range

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          12.1340     frozen

    2    2    1   lgauss     sigma    mA         9.93183     +/-   1.53582

    3    3    1   lgauss     norm               1.939557E-05 +/-  0.467671E-05

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               2.200000E-05 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      30.60667     using    38 PHA bins.
XSPEC>goodness 1000 nosim

 44.70% of realizations have a fit statistic <      30.61
XSPEC>error 2 1.

 Parameter   Confidence Range (     1.000)

     2     7.22009         11.3527        (    -2.71174    ,      1.42091    )

XSPEC>error 2 2.7

 Parameter   Confidence Range (     2.700)

     2     5.91029         12.6635        (    -4.02153    ,      2.73170    )

XSPEC>error 3 1.

 Parameter   Confidence Range (     1.000)

 Minimization may have run into a problem, check your result

 Minimization may have run into a problem, check your result

 Minimization may have run into a problem, check your result

     3    1.656900E-05    2.139696E-05    (   -2.826568E-06,     2.001392E-06)

XSPEC>error 3 2.7

 Parameter   Confidence Range (     2.700)

     3    1.517710E-05    2.307422E-05    (   -4.218470E-06,     3.678650E-06)
PLT> wdata /home/cohen/xspec/2007/sori/nex_12134_lgauss_fixedcentroid.dat

The fit is formally good, but the line looks a bit shifted; so letting the centroid be a free parameter…we get a significant improvement on the fit that’s already good: 

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          12.1286     +/-  0.648708

    2    2    1   lgauss     sigma    mA         7.00057     +/-   1.47958

    3    3    1   lgauss     norm               1.951472E-05 +/-  0.477296E-05

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               2.200000E-05 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      20.23800     using    38 PHA bins.

XSPEC>goodness 1000 nosim

  3.40% of realizations have a fit statistic <      20.24
XSPEC>error 2 1.
     2     4.55754         8.91216        (    -2.44303    ,      1.91158    )
XSPEC>error 2 2.7
     2     2.82263         10.1978        (    -4.17795    ,      3.19721    )
XSPEC>error 3 1.
     3    1.577993E-05    2.104292E-05    (   -3.734785E-06,     1.528200E-06)
XSPEC>error 3 2.7
     3    1.452647E-05    2.261792E-05    (   -4.988242E-06,     3.103201E-06)
had to run steppar to get an error on  par 1: 

XSPEC>steppar 1 12.1265 12.1306 20

 C-statistic        Delta   Mod param

              C-statistic         1

     22.196         1.958   12.1265

     21.828         1.590   12.1267

     21.500         1.262   12.1269

     21.209         0.971   12.1271

     20.958         0.720   12.1273

     20.744         0.506   12.1275

     20.569         0.331   12.1277

     20.431         0.193   12.1279

     20.331         0.093   12.1281

     20.265         0.027   12.1283

     20.234        -0.004   12.1286

     20.237        -0.001   12.1288

     20.286         0.048   12.1290

     20.348         0.110   12.1292

     20.444         0.206   12.1294

     20.574         0.336   12.1296

       20.735         0.497   12.1298

     20.925         0.687   12.1300

     21.145         0.907   12.1302

     21.472         1.234   12.1304

     21.791         1.553   12.1306
so, 68% conf is ~ 12.127:12.130

same for 90% (2.7) gives 12.126:12.131

So, formally, the lab rest wavelength is ruled out… 

Now, writing out the best-fit, free centroid model: 

PLT>  wdata /home/cohen/xspec/2007/sori/nex_12134_lgauss.dat
Back to the best-fit model; what happens with a narrower wavelength range: 

Very little change at all

· Trying another, weaker, line (which Steve had trouble with): 

O VIII at 16.006

Note that there’s an Fe XVIII line at 16.071

Continuum first: 

15.85:15.95; 16.04:16.06

  ---------------------------------------------------------------------------

  Model:  powerlaw<1>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   powerlaw   PhoIndex            2.00000     frozen

    2    2    1   powerlaw   norm               4.323361E-06 +/-  0.864299E-05

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      7.038972     using    44 PHA bins.

XSPEC>goodness 100 nosim

 88.00% of realizations have a fit statistic <      7.039
4.5e-5 gives Delta-C=1.0; so let’s use that as our continuum level

fitting the line on (15.97:16.04)

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          16.0060     frozen

    2    2    1   lgauss     sigma    mA         10.0617     +/-   2.51347

    3    3    1   lgauss     norm               2.874784E-05 +/-  0.915675E-05

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               4.500000E-05 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      19.15326     using    26 PHA bins.

XSPEC>plot

XSPEC>goodness 1000 nosim

 14.10% of realizations have a fit statistic <      19.15
PLT> wdata /home/cohen/xspec/2007/sori/oviii_16006_lgauss_fixedcentroid.dat
Conf. limits on sigma: 

XSPEC>steppar 2 5. 15. 20

 C-statistic        Delta   Mod param

              C-statistic         2

     22.608         3.454   5.00000

     22.039         2.886   5.50000

     21.504         2.351   6.00000

     21.010         1.857   6.50000

     20.563         1.410   7.00000

     20.165         1.012   7.50000

     19.820         0.666   8.00000

     19.543         0.390   8.50000

     19.343         0.190   9.00000

     19.212         0.058   9.50000

     19.155         0.002   10.0000

     19.167         0.013   10.5000

     19.238         0.085   11.0000

     19.363         0.210   11.5000

     19.537         0.384   12.0000

     19.766         0.612   12.5000
     20.035         0.881   13.0000

     20.339         1.186   13.5000

     20.672         1.519   14.0000

     21.027         1.873   14.5000

     21.397         2.244   15.0000
A finer grid puts the Delta-C=1.0 limits at 7.5:13.2

The error command gives a very similar answer: 

XSPEC>error 2 1.

 Parameter   Confidence Range (     1.000)

     2     7.51562         13.1859        (    -2.54608    ,      3.12416    )

XSPEC>error 3 1.

 Parameter   Confidence Range (     1.000)

     3    2.350315E-05    3.355759E-05    (   -5.244683E-06,     4.809748E-06)
Now trying the fit with a thawed centroid: 

Makes no difference; even confirmed with steppar; best-fit centroid is just about 16.006

14nov07 – Mg XI complex 

r: 9.1688

i: 9.2308

f: 9.3143

Continuum first: 

9.00:9.10; 9.40:9.50

  ---------------------------------------------------------------------------

  Model:  powerlaw<1>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   powerlaw   PhoIndex            2.00000     frozen

    2    2    1   powerlaw   norm               3.366504E-05 +/-  0.253612E-04

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      26.10627     using    76 PHA bins.

XSPEC>plot

XSPEC>goodness 1000 nosim

 86.10% of realizations have a fit statistic <      26.11
Hmmm… found a much better fit via steppar:

  ---------------------------------------------------------------------------

  Model:  powerlaw<1>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   powerlaw   PhoIndex            2.00000     frozen

    2    2    1   powerlaw   norm               1.000062E-07 +/-  0.755967E-07

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      19.42801     using    76 PHA bins.
Then the 68% conf limit is 6.e-6, so let’s go with that

Fitting the complex on 9:12:9.38

The fitting is quite “stiff” – have to shake up the parameter values by repeated steppar-freeze-fit-thaw 

It looks like it might be impossible to securely fit all three lines at the same time (even freezing the widths); 

OK; here’s one “best fit” model with 3 simultaneous Gaussians with widths tied (but overall free): 

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + lgauss<2> + lgauss<3> + powerlaw<4>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          9.16880     frozen

    2    2    1   lgauss     sigma    mA         4.40000     +/-   1.74025

    3    3    1   lgauss     norm               3.961460E-06 +/-  0.136146E-05

    4    4    2   lgauss     waveleng A          9.23080     frozen

    5    2    2   lgauss     sigma    mA         4.40000     = par   2

    6    5    2   lgauss     norm               3.500011E-06 +/-  0.122156E-05

    7    6    3   lgauss     waveleng A          9.31430     frozen

    8    2    3   lgauss     sigma    mA         4.40000     = par   2

    9    7    3   lgauss     norm               2.232827E-13 +/-  0.216688E-07

   10    8    4   powerlaw   PhoIndex            2.00000     frozen

   11    9    4   powerlaw   norm               6.000002E-06 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      83.07968     using   102 PHA bins.

XSPEC>plot

XSPEC>goodness 1000 nosim

 99.90% of realizations have a fit statistic <      83.08
So, the fit isn’t formally good… maybe because of fuzz between the lines? 

Let’s just look at the f-line:  9.3143

On 9.27:9.37

1. Fixed width (10 mA)

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          9.31430     frozen

    2    2    1   lgauss     sigma    mA         10.0000     frozen

    3    3    1   lgauss     norm               1.062816E-06 +/-  0.597813E-06

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               6.000000E-06 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      32.94369     using    42 PHA bins.

XSPEC>plot

XSPEC>goodness 1000 nosim

100.00% of realizations have a fit statistic <      32.94

PLT> wdata /home/cohen/xspec/2007/sori/mgxi_f_only_10mA_fixedcont.dat
XSPEC>error 3 1.

 Parameter   Confidence Range (     1.000)

C-statistic when model parameter     3= 4.650029E-07

 is    29.3512, which is < previous minimum   32.9437
… found better…  (and it’s 0!)

C-statistic when model parameter     3= 1.816418E-09

 is    26.6839, which is < previous minimum   26.6943

(critical delta =     0.0100)

C-statistic when model parameter     3=  0.00000

 is    26.6734, which is < previous minimum   26.6839

(critical delta =     0.0100)

 Parameter pegged at hard limit     0.000     with delta ftstat=  0.

     3     0.00000        1.722593E-07    (     0.00000    ,     1.722593E-07)
So, maybe that 1.72e-7 is a good 68% upper limit

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          9.31430     frozen

    2    2    1   lgauss     sigma    mA         10.0000     frozen

    3    3    1   lgauss     norm               5.188410E-14 +/-  0.167842E-07

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               6.000000E-06 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      26.67340     using    42 PHA bins.
But wait – having zero normalization doesn’t make the fit any better really: 

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          9.31430     frozen

    2    2    1   lgauss     sigma    mA         10.0000     frozen

    3    3    1   lgauss     norm               5.188410E-14 +/-  0.167842E-07

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               6.000000E-06 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      26.67340     using    42 PHA bins.

XSPEC>plot

XSPEC>goodness 1000 nosim

100.00% of realizations have a fit statistic <      26.67
PLT> wdata /home/cohen/xspec/2007/sori/mgxi_f_only_10ma_fixedcont_normzero.dat
XSPEC>steppar 3 0. 1.e-6 20

 C-statistic        Delta   Mod param

              C-statistic         3

     26.673         0.000   0.00000

     26.961         0.288  5.000000E-08

     27.249         0.576  1.000000E-07

     27.537         0.864  1.500000E-07

     27.825         1.152  2.000000E-07

     28.113         1.440  2.500000E-07

     28.401         1.728  3.000000E-07

     28.689         2.016  3.500000E-07

     28.977         2.303  4.000000E-07

     29.265         2.591  4.500000E-07

     29.553         2.879  5.000000E-07

     29.841         3.167  5.500000E-07

     30.129         3.455  6.000000E-07

     30.417         3.743  6.500000E-07

     30.704         4.031  7.000000E-07

     30.993         4.319  7.500000E-07
     31.288         4.614  8.000000E-07

     31.590         4.917  8.500000E-07

     31.899         5.226  9.000000E-07

     32.214         5.541  9.500000E-07

     32.534         5.861  1.000000E-06
So… ~ 1.7e-7 does look like the 68% upper limit

2. Now, with sigma=6 fixed

Normalization goes right to zero

XSPEC>steppar 3 0. 1.e-6 20

 C-statistic        Delta   Mod param

              C-statistic         3

     26.673         0.000   0.00000

     27.013         0.339  5.000000E-08

     27.352         0.678  1.000000E-07

     27.691         1.018  1.500000E-07

     28.030         1.357  2.000000E-07

     28.369         1.696  2.500000E-07

     28.709         2.035  3.000000E-07

     29.048         2.374  3.500000E-07

     29.387         2.714  4.000000E-07

     29.726         3.053  4.500000E-07

     30.065         3.392  5.000000E-07

     30.405         3.731  5.500000E-07

     30.746         4.072  6.000000E-07

     31.098         4.425  6.500000E-07

     31.463         4.789  7.000000E-07

     31.837         5.163  7.500000E-07
     32.219         5.546  8.000000E-07

     32.610         5.936  8.500000E-07

     33.007         6.333  9.000000E-07

     33.410         6.736  9.500000E-07

     33.818         7.145  1.000000E-06
And upper limit (68%) is basically the same (1.5e-7)

  ---------------------------------------------------------------------------

  Model:  lgauss<1> + powerlaw<2>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          9.31430     frozen

    2    2    1   lgauss     sigma    mA         6.00000     frozen

    3    3    1   lgauss     norm               4.648917E-14 +/-  0.168108E-07

    4    4    2   powerlaw   PhoIndex            2.00000     frozen

    5    5    2   powerlaw   norm               6.000000E-06 frozen

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      26.67340     using    42 PHA bins.

XSPEC>newpar 3 1.5e-7

    1 variable fit parameters

 C-statistic =      27.69098     using    42 PHA bins.

XSPEC>plot

XSPEC>iplot

PLT> wdata /home/cohen/xspec/2007/sori/mgxi_f_only_6mA_upperlimit.dat
Steve’s fit to the Mg XI complex: 

---------------------------------------------------------------------------

  Model:  lgauss<1> + lgauss<2> + lgauss<3> + powerlaw<4>

  Model Fit Model Component  Parameter  Unit     Value

  par   par comp

    1    1    1   lgauss     waveleng A          9.16500     frozen

    2    2    1   lgauss     sigma    mA         8.50000     frozen

    3    3    1   lgauss     norm               4.800000E-06 +/-   0.00000

    4    4    2   lgauss     waveleng A          9.23120     frozen

    5    5    2   lgauss     sigma    mA         8.50000     frozen

    6    6    2   lgauss     norm               3.900000E-06 +/-   0.00000

    7    7    3   lgauss     waveleng A          9.31430     frozen

    8    8    3   lgauss     sigma    mA         8.50000     frozen

    9    9    3   lgauss     norm               1.300000E-06 +/-   0.00000

   10   10    4   powerlaw   PhoIndex            2.00000     +/-   0.00000

   11   11    4   powerlaw   norm               6.000000E-06 +/-   0.00000

  ---------------------------------------------------------------------------

  ---------------------------------------------------------------------------

 C-statistic =      101.5481     using   102 PHA bins.

XSPEC>plot

XSPEC>iplot  

PLT> wdata /home/cohen/xspec/2007/sori/mgxi_steve_fit.dat

** look into background (itself, and then also subtracting it from the data)

