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Comments regarding Plasma Grid Generator + Spect3D calculations

*I’ve noted that in many instances, PGG and Spect3D, when the user is writing/saving files, opens up a dialog box with the default location as some little used, random-seeming drive – not the working directory, not the Prism directory…  This is not a big deal, just somewhat inconvenient.

OK, I’m now attempting to do a 1-D Cartesian Spect3D simulation using an exo file made by the PGG with two objects:
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I’m putting together this set of notes because I’ve had some lingering questions about some of the options in Spect3D.  Here are a few of the dialog boxes, with labeled questions: 
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How arbitrary are the Y and Z bound parameters?  And what’s the interaction with the detector settings? 
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I’m not even sure where to begin here!  First of all, what would it mean to choose the “Vol_fraction_01” option for temperature or density? 

Similarly, … I’m simply confused about the “material fractions” dialog.
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Minor question: how important is it to have the mean atomic wt right?  What does Spect3D actually use it for?  (and, incidentally, why can’t spect3d calculate it – this and the subsequent screen have the number fractions and individual atomic weights?)
[image: image5.png]SPECT3D: calc2_cartesiani_3elem,_2zones.spw.

Ele Edt View Smuatin Disply telp

Simulation Type

Modeling for DCA Atoric Level Populstons

Geamety " LTE (Local Themadimanic Exiri)

Plasma & Collsonal Radiative

LEEES Phatoescitation Modet

Atomic Data

Kinetios Modkel

Evtemal Rad Souce|

Phatoiorization Modk

Detector
Backighter
Spectal Giid

Simulaton Times:

Fun Simuation

NonLocal Radiation (1-0 Planar, Gyl Sph. or 2 Gyl Z)

NonLocal Radiation (1-0 Planar, Gyl Sph. or 2 Gyl Z)

Advanced »>





If I want to include the effects of an external field (and the strong radiation from one zone – in this simulation, my exo file has two objects, one cold and one hot, and I’m interested in the effects of the radiation from the hot object on the properties of the cool one) – I need to choose *something* for the photoion/exc models, right?  
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I’ve modified the detector settings according to Pam’s email of 11/29, and now I’ve also extended the X dimension to 1.1e11 cm to account for the second object I’ve just added to the grid. 

Output: calc2_cartesian1_2zones_runA
Simulation ran in about 5 seconds

Load into the Spect3D visualizer: 
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Note: I’ve selected the one pixel, and chosen depth (cm) as the independent variable.  Now, look at (i.e. check) the temperature: 
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Looks fine, but note that the orientation is flipped compared to what PGG shows me.  (This makes me wonder also then about whether I should be specifying the external radiation field at xmin (as I did) or xmax.  I want it coming in from the cool side (the right side here but the left side in the PGG visualization.)  What do you recommend? 
Mass density: 
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Hmmm… should be constant.  Is that bad point just one point? 

Yes, and it’s at/near the boundary: 
# Dataset: Mass Density vs. Depth: [calc2_cartesian1_2zones_runA]Material_1

# Number of points = 21

#        X                Y

   4.999987e+008   1.670000e-014

   1.499996e+009   1.670000e-014

   2.499998e+009   1.670000e-014

   3.499999e+009   1.670000e-014

   4.499997e+009   1.670000e-014

   5.499998e+009   1.670000e-014

   6.500000e+009   1.670000e-014

   7.499997e+009   1.670000e-014

   8.499995e+009   1.670000e-014

   9.499996e+009   1.670000e-014

   9.999999e+009   1.000000e-015

   1.500000e+010   1.670000e-014

   2.500000e+010   1.670000e-014

   3.500000e+010   1.670000e-014

   4.500000e+010   1.670000e-014

   5.500000e+010   1.670000e-014

   6.500000e+010   1.670000e-014

   7.500000e+010   1.670000e-014

   8.500000e+010   1.670000e-014

   9.500000e+010   1.670000e-014

   1.050000e+011   1.670000e-014

#

OK, so this makes me wonder if I should have specified the dimensions a bit differently in the PGG.  Here are the dialog boxes from PGG for setting up my two objects: 

Two objects – here are the three screens governing the properties of the original, larger object:
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And here are the same screens for the second object: 
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So, you can see that I set the Xmin of the second object equal to the size of the first. 
Should I have done something differently? 

Next: ionization fractions – iron: 
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OK, anomalous density point is a problem here too. 

Other comments: the iron is fully ionized at only 500 eV (and 10^10 cm^3)

And, I’m concerned that the ionization of the cool region is unaffected by the x-rays from the hot region… 
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There’s no ionization gradient at all (though maybe the cool slab is completely optically thin at the relevant wavelengths) in the cool object, and the ionization balance looks the same as in my earlier calculation with no hot object.  …Yes, here’s the same output from that earlier calculation: 
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The ionization balance looks identical… and that shouldn’t be.  

Here’s the intensity within the material at 1000 eV: 
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Why the gradient?  Why zero intensity in the cool slab (shouldn’t the x-rays from the hot slab be transported through the cool slab?)  The hot slab can’t possibly be optically thick at 1000 eV.  
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See, it’s not (at 1000 eV, anyway)

Here’s the integrated freq-dependent optical depth: 
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Here’s the integrated intensity: 
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*Note: there are no lines, because the atomic models I’m using include only ground states.  However, there’s a decent amount of free-free at energies above the threshold of Fe+3, so, I still maintain that there should’ve been some more visible effects of the x-rays from the hot slab on the cool slab. 

Though maybe the fact that this spectrum shows more intensity at long wavelengths, coupled with the optical depth plot above, explains why there is a gradient in the intensity in the hot slab. 

What tests/new calculations would you recommend I do next? 
