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THERMAL TIMESCALE MASS TRANSFER IN BINARY POPULATION
SYNTHESIS
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S tu d ies o f  b inary evo lu tion  have, until 
recently , n eg lected  th erm al tim esca le  m ass 
transfer (T T M T ). R ecen t work has su ggested  
th a t th is  p rev iou sly  p oorly  stu d ied  area is 
crucial in th e  u n derstan d in g  o f  sy stem s across  
th e  com p act b inary sp ectru m . W e use th e  
sta te -o f-th e -a r t b inary p op u la tion  syn th esis  
cod e B iS E P S  (W illem s and K olb , 2002, M N - 
R A S 337 1004-1016). H ow ever, th e  present 
trea tm en t o f T T M T  is in com p lete  due to  th e  
nonlinear b ehaviour o f  stars in th eir  depar­
tu re  from  gravotherm al ‘eq u ilib riu m ’. H ere  
w e show  work th a t should  u p d ate  th e  ul­
trafast stellar evo lu tion  a lgorithm s w ith in  
B iS E P S  to  m ake it th e  first p seu d o-an a ly tic  
cod e th a t can follow  T T M T  properly. W e 
have gen erated  fits to  a set o f  over 300  
C ase B  T T M T  seq u en ces w ith  a range o f  
in term ed ia te-m ass donors. T h ese  fits produce  
very  g ood  first ap p roxim ation s to  b o th  H R  di­
agram s and m ass-transfer rates (see figures 1 
and 2), w hich  w e later hop e to  im prove and  
ex ten d . T h ey  are already a sign ificant im ­
provem ent over th e  prev ious fits.

Our work shows that naive use of the whole 
star Kelvin-Helmholtz timescale should be avoided in 
modelling TTMT: by definition  it is invalid in TTMT 
as the star can no longer be considered as respond­
ing holistically - see also Langer et ah,2000 (A&A 
362 1046). The success of our fits indicates that 
pseudo-analytic fit-based population synthesis can 
be extended to treat Case B TTMT; we can repro­
duce mass transfer rates and luminosity changes with 
simple fitting formulae. Moreover, our fits vary sys­
tematically in parameter space; understanding the 
reasons for these variations should lead to a bet­
ter understanding of TTMT. Including the extent 
to which mass transfer is conservative in our param­
eter space (see figure 3) means our final set of fits 
will be very flexible. We intend to complete the cov­
erage of CcLse B mass transfer and move onto Case A 
systems; the fits will be added to BiSEPS and used 
to investigate LMXB and CV evolution.
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Fig. 1 . A typical mass transfer rate fit.
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Fig. 2. Two examples of HR fits; both systems initially 
have a 3 M0  donor and a six day period.
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Fig. 3. The spread of HR evolutions as our mass trans­
fer prescription alters between conservative and non­
conservative for a system initially containing a S.Ut 
donor with a 5 day orbital period and a 2 A/ 0  accretor.
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