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Porosity vs. Mass-Loss-Reduction: 

issues related to OFH2006 and its impact on our work using quantitative model-fitting of line profiles to jointly constrain porosity length and wind optical depth
We have been doing some model-fitting experiments, using the Chandra MEG spectrum of zeta Pup, to explore the extent to which porosity length and wind opacity can be discerned via the observed line profile shapes.  The philosophy is to use the usual statistical analysis techniques to put formal constraints on the parameters h_inf and tau_star.  Even if the two cases (reduced optical depth (or mass-loss rate) and transport through a porous wind) cannot be discerned, this approach will at least allow us to rule out large regions of h_inf – tau_star parameter space and also allow us to quantify the porosity lengths required to accommodate the literature mass-loss rates (or any other specific mass-loss rates).
In the course of doing these model-fitting experiments and writing up the results, it has become clear that we need to at least consider including some of the following analyses: a porosity length formalism for anisotropic porosity; detailed calculations of the atomic opacities for the cold wind (to go from tau_star values to mass-loss rates, among other things); a quantitative analysis of the porosity characteristics of real winds (including but perhaps not limited to a presentation of Luc’s latest 2-D LDI simulations and x-ray line profiles calculated from them).  We also may gain a significant amount of additional discriminatory power by including the very long XMM RGS observation of zeta Pup in the analysis. 

While working on all of this, Oskinova, Feldmeier, and Hamann’s paper on the analysis of line profiles in four Chandra spectra (incl. zeta Pup) in the context of their fragmented wind model was finally accepted.  It has changed in some significant ways from the submitted version that has been available on astro-ph since March.  The purpose of the document you are reading is (a) to summarize my impressions of OFH2006 and (b) consider how we might craft our current paper to address some of the issues raised by OFH2006.  

I have already laid out, above, the outline of our manuscript.  You’ll note that it has become rather broad – including Luc’s simulations and opacity calculations (using Joe MacFarlane’s codes).  I would like to invite both Luc and Joe to work on this with us.  You can see the current version of the manuscript at: 

http://astro.swarthmore.edu/~cohen/projects/porosity/draft3.pdf 

There are other related documents in that directory, including some of Stan’s notes about anisotropic porosity in the context of porosity length formalisms, some of which will find their way into our manuscript.  I’ll refer to these and some other documents in that directory later in this document, and some of them are explicitly referenced in the draft manuscript. 
Next, let me very briefly summarize my overall impression and a few important points/criticisms of OFH2006.  I’ll follow with a more detailed critique, and then close with implications for our work. 
OFH2006: “High resolution X-ray spectroscopy of bright O type stars,” MNRAS, in press; astro-ph/0603286

As we’ve all discussed before, this group has had some nice insights about x-ray transport through a fractured medium (as they call it).  Feldmeier has done very nice work and had many important insights related to the LDI simulations.  Hamann has done admirable work on wind modeling (spectral, UV/R-T), which should transfer over nicely to this work.  Oskinova’s approach to data leaves something to be desired.  But the weird thing is that OFH2006 really doesn’t exploit Hamann’s expertise/modeling capabilities in a productive way, and Feldmeier’s insights about the LDI and the wind structure it produces seem to be only very narrowly exploited. 
My brief summary of the paper is as follows: 

· It still doesn’t present any model fitting.  In fact, if anything, the modeling is even more tied to a single picture of wind structure (they’ve eliminated the one free parameter from their model, and now impose a fixed clump release frequency), so there’s nothing to fit. And they still don’t do any statistical analysis of goodness of fit between their model profiles and the data. Have a look at, e.g. Fig. 8.  Are these fits even “good”? 
· The wind opacity calculations show a strong wavelength dependence (see Fig. 5), which they invoke as support for their claim that the highly clumped wind dominates the transport/profile effects.  The logic is that they don’t find a trend in profile shape with wavelength, but since their opacities have a strong wavelength dependence, the effectively gray opacity from optically thick clumps comports with the data.  However, have a look at those opacities.  The hallmark of photoelectric opacity are ionization edges.  One for each abundant ion of each abundant element.  Fig. 5 shows only a single K-shell edge.  This isn’t right.  I have summarized the situation, including other, similar opacity calculations from the literature in a separate document: http://astro.swarthmore.edu/~cohen/projects/porosity/Wind_Opacity_Issues.pdf
· I think they’ve fixed up their anisotropic porosity formalism, but I am still skeptical of a few things.  Primarily… have a look at the iso-vs.-anios profiles in Fig. 16.  How in the world can they be so different? 
· Of course, the biggest conceptual problem with OFH2006 is their lack of a convincing argument – or much of any argument at all – that the big porosity lengths they find/assume are realistic. 

I will elaborate on some of these points and address a few other topics in more detail, now. 
