August 9, 2002

Memo: Next steps after visiting Delaware 

To: Stephanie Tonnesen

From: David Cohen

Thanks for showing your plots down in Delaware yesterday.  You did a nice job explaining them and also of asking questions and speaking up during the discussions. 

I just wanted to summarize some of the things we talked about doing. 

First, it seems like your code is working OK (except for the slowness, and limitations on the number of zones).  Maybe that week before school starts, we can sit down together for a few hours and translate it into fortran. 

Post-processing Asif’s output should be pretty straightforward.  But it’s not clear how accurate the temperatures in the simulations are, even with radiative cooling turned on.  And furthermore, isothermal and radiative models seem like they’re not going to lead to line profiles like those that are seen, but rather to models with much broader lines and phase modulation.  Stan suggested doing a line profile for an adiabatic model, since they’ll have relatively stationary hot gas.  But I also pointed out that it can be worth it to rule out categories of models too, so we should probably calculate profiles for a model with radiative cooling and see just how much of a mismatch there is between the models and the 1 Ori C data.   

So, we’re going to continue to model some of Asif’s output.  We need to make an effort to prompt him (and Hans, I guess) for more simulation results.  Why don’t we ask him right away for an adiabatic model, with no rotation, relevant to 1 Ori C? 

And in the context of the “lumpier” isothermal and radiative models, we did briefly discuss that it could be a good idea to smooth the data before post-processing it. 

We talked about two other, major investigations we might do, both focused on the analysis of the Chandra data. 

1. Adapting the Babel & Montmerle MCWS model.  This would involve generating our own map of vr, v, v, , T based on wind flowing along magnetic field lines in a dipole configuration.  We talked about several different ways of doing this.  One involves the steady-state assumption of a time-independent shock front at some position along each field line, with this position determined by having the right cooling column behind the front.  Note that the steady-state assumption implies an ever-more-massive cooling disk in the equatorial plane.  In this method, the hot, post-shock gas isn’t moving at all.  So we wouldn’t get line profiles with any breadth.  Another method that’s a little more time-dependent involves a similar scenario, but here some fraction of the post-shock gas would be collapsing, at 0.25*Vshock.  This would give us some Doppler shift, but seems conceptually more artificial. 

For either of these, we would need to work out the velocity as a function of position on each field line.  And also work out the density (based on the assumed mass flux at the surface of the star, and the geometrical divergence of flux tubes). And we’d have to work out the position of the shock front.  In theory, we could also work out the distribution of temperatures in the post-shock region. Stan thinks that (at least some of this) will be relatively simple.  But as I write this, it seems pretty open-ended and arbitrarily complex. 

2. Using a variant of your code to model the overall emitted X-ray flux (but no wavelength-dependent information—i.e. no line profiles). This would account for occultation by the star and absorption by an assumed cooling disk.  I think this would be a productive thing to work on in the near future.  We could constrain the geometry of the X-ray-emitting “magnetosphere” on 1 Ori C.  And it would be a good impetus for adding absorption to your code.  The assumed geometry of the X-ray-emitting magnetosphere could either be put in by hand, or calculated via a scheme like the one described in (1) above. 
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