I. Introduction

O and B type stars are the hottest types of stars.  Although hot stars are a small amount of the mass of any galaxy, they contribute most of the luminosity.  In fact, their luminosity is so powerful that they blow off much of their mass into the interstellar medium.  Between their stellar wind and their tendency to create supernovas, these stars are vital because they recycle their own old material to create new stars.  Without them, the stellar cycle of birth and death would grind to a halt.  

O stars have temperatures that range from blah to blah, about this many times the solar temperature.  B stars are cooler, but still have temperatures that are at least this many times the solar temperature.  These stars are incredibly massive, ranging from blah to blah.  Although they are about this many times the solar mass, there are blank to the blank fewer hot stars than solar type G stars.  However, because their luminosity is enormous, between blank and blank for O stars and between blank and blank for B stars, they contribute most of the luminosity of the galaxy.  

This luminosity is the driving force behind their stellar wind.  Because these stars are so much hotter than the sun, they cannot use convection to drive material from the star.  They have no convection to speak of because hydrogen, which comprises some percent of the stellar material, is ionized throughout.  It is the movement of hydrogen to the cooler surface of the star that drives much of the mass loss of cooler stars like the sun.  (I’m not sure if that was correct).  Instead of thermal driving, these stars have line-driven winds.  Photons have come off the star with some momentum, and when they excite an atom, that momentum is imparted to the atom, hence the outward motion.  Although the wind material is considered to be of similar composition throughout, photons effect the motion of the wind at any radius.  Material of the same composition will be excited by a photon with the same energy, but only the energy that the wind “perceives.”  Thus outwardly moving wind will see a doppler-shifted photon.  This means that lower energy photons will excite the atoms in close, slow-moving winds, while more energetic photons will excite the fast outer wind because they will be redshifted.  

Here is where I put something in about the density of the wind????

The fact that hot stars have no convection does more than effect the wind driving mechanism.  It also means that hot stars cannot have the same type of magnetic fields as cooler stars like the sun, a fact that lead astronomers to believe that hot stars did not have any magnetic fields.  The strong magnetic fields in the sun are from the movement of charge as hot ionized hydrogen rises to the surface and becomes neutral.  Because this cannot happen in hot stars, the mechanism by which a magnetic field would occur is unknown.  With the use of the Chandra satellite, however,  some O and B stars are found to have magnetic fields, specifically theta 1 Orionis C (an O star 0.75).  This is a young star, so there may be a primordial field remaining that was created at the star’s birth.  Should I put stuff in about Zeeman splitting???  Polarization????  

Another unexpected discovery has been made with the Chandra satellite (I don’t know if that segue is true or not) – the winds surrounding hot stars have strong X-ray emission.  This means that there is some mechanism (or structure) in the wind that is heating the material up to temperatures of about blah degrees, hot enough to emit high energy x-ray photons (hard x-rays have energies between blah and blah and soft x-rays have lower energies between blah and blah).  Standard wind shock models that use inherent instabilities in the wind as the means by which the wind is shock heated into producing x-rays cannot explain the hardness (is that the right term?) of the x-rays in the wind.  (reference Stan here).  

However, some models have been introduced that include dipole magnetic fields that can channel the wind (Babel & Montmerle, Asif and Stan), creating shocks along the equator that are strong enough to produce hard x-rays.  This dynamic interplay between the magnetic field and the wind outflow is the Magnetically Confined Wind Shock Model (MCWS).  

Now that Chandra has better resolution in the line profiles, we are able to determine general shapes of line profiles from these stars.  This means that we are able to use the diagnostic value of line profiles to better understand the kinematics and structures in the winds.  (should I say like redshift blueshift stuff?  Probably not in the intro).  Because we have more detailed line profiles from stars with a magnetic field, line Theta 1 Ori C, and also have detailed computer simulations of MCWS models, we are motivated to create line profiles from the simulations in order to compare the theory with reality.  

II. The Method

My program creates a line profile by finding the velocity at many points within a stellar wind towards or away from a viewer at an arbitrary angle, and summing up the emission within some velocity range.  

Here is where I basically turn my powerpoint presentation into paragraph form.  

A) Analytical Models

B) Inputting Asif’s stuff

III. Results

A) Describe my models—why they are their shape and size.  Explain differences between the analytic models and using Asif’s simulations.  

B) Describe differences and similarities to real data.     

IV. Conclusions

A)  This is a good/bad model for the real data because…

