A—=IN\=F 1 XA | FIRBS=RDEET

xiEE A
(RKE)

Simon Murphy and Don Kurtz
(UCLan)

2014.2.14 . 2013 FEFHBPIBHREND VIR VLA



Question:

Are the Kepler LC (29.4-min sampling) data
useless or still usefull for short period
pulsators (roAp, delta Sct, sdB, WD) ?

Nyquist frequency of the LC mode = 24.5 d-!
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Observational data = Discrete function of time
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Fourier transform of discrete function

My Fourier calculation++ ( F=97, A=0.999969602 )
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Fourier transform of continuous functions :

F(w):= [Z__ f(t) exp(iwt) dt

Fourier transform of discrete functions :

Jobs(t) 1= Z /—oo f(t)o(t —t,)dt

nN=——00C0

Fobs(w) := [~ fobs(t) exp(iwt) dt




Convolution of
the continuous function and the window spectrum

Fobs(w) o (F K W) (w)

Window spectrum :

O

Z exp(twt,,)

nN=——0°0

X /_oo exp(iwt)d(t — t,,) dt

nN=—00

W(w) :



Uniform cadence:

L = NNt sampling interval
e s .
Ws := A7 sampling angular frequency

W(w) = Z /—00 exp(twt)d(t — nAt) dt

= Z O (w — nwsg)
Fobs(w) e Z F(w = nws)




Window spectrum in the case of uniform cadence with At
|WN(W)‘ — (N A5 1)—1 sin{(N4+1)wAt/2}
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“light-time effect”

Binary pulsar
(cf. Taylor & Hulse)

light seconds

Romer’s measurement
of the light speed
by using I0’s eclipse timing
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Kepler data:

1. taken with regular time interval according to the clock on-board
t, = to + nAt

2. the time stamps converted to the barycentre arrival times

ton = tn + Tcos(Q2t, — ) star

T = (a/c) cos (3

“Romer delay”

Z umn

equinox




Modulated sampling :

t,, = nAt + 7sin Ot

exp{iw(nAt 4+ T7sin Qt)} ?

Bessel function : exp(izsinf) = »  Ji(x) exp(ik0)

k= —oc

W((w) = Z Z Jp(wT)d(w — nws — k)

n——oo k=—o0

Fops(W) = > Y Jre(wr)F(w — nws — kQ)

n—=——oo k=—o0




Window spectrum for the Kepler LC mode

O

Wy (@) = (N +1)"*

k——oc

Jk(wT

)

sin{(N 4+ 1)(w + kEQ)At/2}

sin{ (w + k) At/2}
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Example: KIC 6861400 (0Sct star)

Amplitude (mmag)
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Beyond the Nyquist frequency: KIC 10195926 (roAp star)

Frequency (d") Frequency (d")
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Short Cadence (1-min sampling)
window spectrum near the sampling frequency
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KIC 10139564 (sdB star)
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