Inclinations Astrometric Orbits
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Polarimetry Eclipsing Binaries
/ A\ Scattered light is polarised (e.g. our sky) . . X
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Partial Eclipse Eclipses

!
g3 Wy
-3
at T [T ]
L

AS 4024

Binary Stars and Accretion Disks

R>R q°2f

edge-on (i=90"):
4 contactphases:
R %R, =asim

. . d
R _sim,-sim, I~
a 2
R _sing, +sing, - ~
a 2

AS 4024

Binary Stars and Accretion Disks

Page 1



Eclipses '
4 contacphases e _ _ o
R%R, =a,fsirfq+codq codi R +R, I s i \/ \ [
- 21 i | [}
—a,/ 1+cogqsirfi 430 ‘5 i 1 i
4measuremes:f, f, f, f, L i L
Rl R a3 I'. G L 'i_ll
4parameters— —= i f, L |
a a ¥ ] oz 1 nE 1 1.z
& Gt e
N asiné acos écosi
mideclipseq=0
ag
totaleclipse acos <R- R, Colour changes --> T, L
. . . il redder 1
partiadeclipse R - R <acod<R +R 7 |
; 1.8 b Ir‘pn-uu-.-... radhe =T b} f,ﬁu—uw
o '\l bluer llli [
AS 4024 Binary Stars and Accretion Disks i ¥ s r ;,@.,,.,q.m? g it !
Application to Binary Pulsars Timing Residuals
. X O-C = observed time
* binary system where one star is a pulsar minus calculated time Period too long
— emits ‘pulses’ of radiation
— accurate timing possible (accurate clocks)
— need narrow pulses
— radio signals from neutron stars (e] Correct period
< solitary pulsar
— if at 0 velocity relative to us Period too short
— time between pulses, dt = constant (unless being spun Period increasing
up/down) Cycle number
— if at V, relative velocity
— dt = constant x pulse number
— if pulsar spins up, dt decreases with pulse number o eriod constant
— concave curve
— if pulsar spins down, dt increases with pulse number
— convex curve Period decreasing
Cycle number
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Binary Pulsars Light travel time
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light travel time
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Binary Pulsar timing residuals

* Time difference between predicted , j, t, and actual
(binary) pulse arrival times, t, is

Di=t,- jt =at+bsin $2 (- To)U
g r f

— Pis the orbital period, T, is a reference time

— a,b are determined by the velocity of the pulsar

—a: from systematic velocity

— b: from Keplerian velocity

— for circular orbits: b = (ay/c) sini
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Binary Pulsar Orbits

radial velocity
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Mass determinations

* visible companion star

— O-B star in High-Mass X-ray Binaries (HMXB)

— A-K star in Low-Mass X-ray Binaries (LMXB)
(1- &)?K, P .

a, sini =

mass function

mSsin’i _ (1- e)¥2K S P

f(m,)=
(m,)=——> > G
mass ratio, q, qzﬂzassmi
m, a,sini

— Ifinclination, i, can be found, then masses follow
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Frequency shifts

« Binary orbit also affects pulsar frequency
— radio pulsars , very narrow pulse widths

— pulse frequency affected by orbital velocity
— Doppler shift:

— gives a phase lag of:
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Pulsar Phase lag

* Combined phaselagis
— from light travel time due to orbit

z
Df =- fE

— and from Doppler shift
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— but measurable in radio pulsars

— generally
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