2810377865

REFERENCE ONLY

UNIVERSITY OF LONDON THESIS

Degree WH'P Yearm.g Name of Author NDfLTIf/ My // "‘4 w,

COPYRIGHT

This is a thesis accepted for a Higher Degree of the University of London. It is an
unpublished typescript and the copyright is held by the author. All persons
consulting this thesis must read and abide by the Copyright Declaration below.

COPYRIGHT DECLARATION

| recognise that the copyright of the above-described thesis rests with the author
and that no quotation from it or information derived from it may be published without
the prior written consent of the author.

LOANS

Theses may not be lent to individuals, but the Senate House Library may lend a
copy to approved libraries within the United Kingdom, for consultation solely on the
premises of those libraries. Application should be made to: Inter-Library Loans,
Senate House Library, Senate House, Malet Street, London WC1E 7HU.

REPRODUCTION

University of London theses may not be reproduced without explicit written
permission from the Senate House Library. Enquiries should be addressed to the
Theses Section of the Library. Regulations concerning reproduction vary according
to the date of acceptance of the thesis and are listed below as guidelines.

A. Before 1962. Permission granted only upon the prior written consent of the
author. (The Senate House Library will provide addresses where possible).

B. 1962-1974. In many cases the author has agreed to permit copying upon
completion of a Copyright Declaration.

C. 1975-1988. Most theses may be copied upon completion of a Copyright
Declaration.

D. 1989 onwards. Most theses may be copied.

This thesis comes within category D.

This copy has been deposited in the Library of A £ Lo

This copy has been deposited in the Senate House Library,
Senate House, Malet Street, London WC1E 7HU.

Blissett Bookbinders
020 8992 3965
www.blissetts.com






UNIVERSITY COLLEGE LONDON

Faculty of Mathematics and Physical Sciences

Department of Physics & Astronomy

Rapid Rotation in Be Stars

(Testing the Null Hypothesis: Be stars are all ‘Near-Critical’

Rotators)

Thesis submitted for the Degree of Doctor of
Philosophy of the University of London

by
Matthew W M North

Supervisors: Examiners:
Prof. Tan D. Howarth Prof. lain Steele
Prof. Raman Prinja Prof. Allan Willis

September 3, 2008



UMI Number: U594404

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

Dissertation Publishing

UMI U594404
Published by ProQuest LLC 2013. Copyright in the Dissertation held by the Author.
Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code.

ProQuest

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Ml 48106-1346



This thesis is dedicated to Coral Abby North



Abstract

The purpose of this thesis is to test the null hypothesis that all Be stars rotate close
to their critical velocities. To do this, a grid of synthetic Be-star spectra is constructed,
for Veq/Verit = 0.95, accounting for gravity darkening, limb darkening and viewing angle.
This grid explores the full parameter space of the B star domain, subject to a minimum
equatorial temperature constraint (71 oca1 > 6000K), for a range of equatorial rotational
velocities. The models are compared to 95 of the 116 Be stars in the Chauville et al. (2001)
atlas. Of the stars modelled, 79 are fit acceptably, 12 show minor mismatches, the general
cause of which is attributed to the presence of emission in the spectra. The four remaining
fits are unacceptable, three due to a high degree of shell spectrum contamination, another
as a result of a binary companion.

In essence, the null hypothesis is believed to survive. One important implication of this
is that velocities on the order of the sound speed are sufficient to promote the formation

of Be-star circumstellar disks.
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