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Why care abeut granuliation “hReise?

« WWe can actuallyaeserve semething
unréselvable on other stars than Sun

» TTheyit, fior p modes andvackground Is
mere stable with goeed fitingiiunctions.
. and IEWEN palrameters.

o SOMELhING SEems fishyawithrthe Harvey.
IBWE..

July 12th; 2011 KASC4, HAO, Boulder, €O



Some Fouer Pransiorms

Time series Power spectrum
1-sided Exp. et for =0
SYMMEHIC EX{o:
Gaussian p-(tD)*
| orentzian L A=2]WVT
1 + (.-[/.E)g -

July 12t 2011 KASC4, HAO, Boulder:; (€O, Regner Iiram pedmhm
NIST<E)



Pulse Inl time

Symmetric Exp.
1-sided Exp.
Gaussian

Lorentzian

2.98 2.99 3.00 3.01 3.02
t

Ainn W
July 12th; 2011 KASC4, HAO, Boulder, €O Regner Trampedachl "



Pulse Inl time

1.07
———— Symmetric Exp.
i ——— 1-sided Exp.
0.8 _
| —— Gaussian
—— Lorentzian
0.6
~ -
=]
0.4
0.2
0o _/

2.97 2.98 2.99

July 12th, 2015

3.00
t

3.01

POWer Spectra

107° 7

Symmetric Exp.

Lorentzian

107% 5

Gaussian

1-sided Exp.

Power

1077 -

1078

KASC4, HAO, Boulder, €O
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The Harveyllaw - Generalized

o HarveyN(1985):

PV)=1/]]

e (Z

* Generalized to:

() = 1V]5

A (2vi) ]

* Diffierent slopesiai= [1.5; 5]

S different

pulse Widih

o T..r Measure actualiwidin

(Jerome Ba
comm.)

July 12th, 2015

llot; priv:

KASC4, HAO, Boulder, €O
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=0.5
N\ | 0
\ . 5
3 I |
10° = \\ =2
\
T ™1 T T L) T T T T 71 ‘
10 100
V/[utiz)

—_——— =2
_— = > 00

- - — - Exp. Power

Auto Correlation

=
—
Sy
--'—--—-u--—_

i

(Jerome
commy)

July 12th, 2011 t/[Ms]




(Jerome
cemn.)

July 12th, 2015

Auto Correlation
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@ne stark b fits, 6 realities)

10
Frequency (uHz)

July 12th; 2011 KASC4, HAO, Boulder, €O



Fits te) 6Mkepler Red Giants

Ll 1 T
11618103
Exponential
Harvey law

0.10 1.00 10.00 100.00
/[ 1uHz]
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Fits te) 6Mkepler Red Giants

0.10 1.00 10.00 100.00
/[ 1uHz]
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Fits te) 6Mkepler Red Giants

r a3l 1 A T
2046141

July 12th; 2011

Exponential
Harvey law

0.10 1.00

v/ uHz]

KASC4, HAO, Boulder, €O
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Fits te) 6Mkepler Red Giants

Ll ) I
9145935
Exponential
Harvey law

0.10 1.00 10.00 100.00
v/ Hz]
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Fits te) 6Mkepler Red Giants

r a3 el 1 R
9705687
Exponential
Harvey law

0.10 1.00 10.00 100.00
/[ pHz]

July 12th; 2011 KASC4, HAO, Boulder, €O




Fits te) 6Mkepler Red Giants

11618103
Exponential
Harvey law

100 150
v/[ uHz]

July 12th; 2011 KASC4, HAO; Boulder, €O




Fits te) 6Mkepler Red Giants

2444348
Exponential
Harvey law

100 150 200
v/[ uHz]
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Fits te) 6Mkepler Red Giants

3339894
Exponential
Harvey law
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Fits te) 6Mkepler Red Giants

9046141
Exponential
Harvey law

| ISR ..g.l\*l \l

100 150 200
v/[ uHz]
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Fits te) 6Mkepler Red Giants

91459835
Exponential
Harvey law

100 150 200
/[ pHz]
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Fits te) 6Mkepler Red Giants

9705687
Exponential
Harvey law

July 12th; 2011 KASC4, HAO; Boulder, €O



Fitting the, time-seres: TThe Goeod

1.629%10° T 2344348

Obs. flux error
Harvey pulse
Exp. pulses

1.628x10° ' k7
»U'
S A

A

]
e —

1.627x10°
ATRLY

1.626x10°

1.625x10°4 \(

1.5x10° 2.0x10° 2.5x10° 3.0x10° 3.5x10°
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Fitting the, time-seres: TThe Goeod

Ul. 2.3 4 -.'“')ﬁu'? B $0ﬂ33451511&9(31223m93f¥33.m5353339
1 E - p———: Lorentzmn pul&es S

W — Expnnentlal P lses R
1 A A% SRR L SR

July 12th, 2015



Fitting the time-series: Ihe Greod

Exponential pulses
1000 -

100 -

-,
-
IIIII

'N
-
Ji
S
-h
-h
N
=
0
=
)
gw)
S
«b]
=
o
@l

100 150
v/[ uHz)
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Remember the globall fit?

2444348
Exponential
Harvey law

100 150
v /[ 1uHz)

July 12th; 2011 KASC4, HAO; Boulder, €O




And the 1vad and ugly one

6.320x 10B 3339804

Obs. flux error
Harvey pulse
Exp. pulses

6.315x10“{

6.310x10° -

6.305%10° -

6.300x10° -

6295x10°21 O
1.5%x10% 2.0x10° 2.5x10° 3.0x10° 3.5x10°
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And the vad and ugly one

012 345 ﬁ'? ﬂ91[1.111?-31156.1_7.3@223352&'2.ﬂ3$333$mm04142
1: - - 3339894 © -

" Lorentzian pulses . o f
y— Exponential: pulses: : - : - : - oo oo

TBIOKT0Y TIORKT0% TIBR10% 210X 10% 2.5%10
t/[s]
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And the bad and ugly one

3339894
——— Lorentzian pulses
Exponential pulses

'N
-
Ji
s
=
!
N
=
0
-
O
~
'y
QO
=
o
(@l

!

50 100 150 200
v/[ 12Hz)
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And the

———— Exponential
Harvey law

glenal fit:

I
N
)
(¥ ]
=
-
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Q
=
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Andithe 3D convection simulatieons?

FO F& GQ oo

e Grid of 37 sims.

» Realistic EOS,
opacitHes and
radigtive tanst. |

. [Fe/H]=0.0 ~GNo3 |

J—
[
[N

?
3.5

et
o
-

=
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Andithe 3D convection simulatieons?

e Grid of 37 sims.

e Realistic EOS,
opacitHes and
radiative thanst.

 [Fe/H|=00r~GNes o

s Monoechromatic
Intens.*Kepler fter

e =>“0bs. Time-series

» Fittedigran. “noises

July 12th; 2011 KASC4, HAO, Boulder, €O



gran | "'W’[//

Aﬂd the | glO(AIKpI
s Grid o5 3
» Realistic

Oopacies ' E

radiative
* [Fe/H]=0.

e Monoechro
Intens.*Ke
e =>“0bs. T

s Fittedigra

log,o(g/[cm s

July 12th; 2011



And the

* [Fe/H]=0.

e Monochra
Intens.*Ke
e =>“0bs. T

» Fittedigre

July 12th; 2011



TIme-series ofi solar simulation

0 g S 3I 4 ,5,8 7 Bl q .IBIII IIE|13.14‘5 J.B Il'?]H .]BE.BE.I 22 2.3 I24I 25 ?ﬂg‘? @EP 3() A1 l32.33l34I35I Elq:!-'?l 38

oD Sim. wune |

e Lorentsien pulses |

———— Exponential pulses | |

-IIIIIIIIII!IIIIIIII__IﬁI—IIIIII 11 |IIIIIIIII
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TIme-series ofi solar simulation

é 1
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Global spectrum Ol solarrsim.
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Eonclusions
» Harvey lawiresults from: 1-sided Exp: Pulse

s Origingil Harvey (JH985) c=2-1aw’ rarelysiit

s lIime-series, o Kepler stars and 3D conv.
simulations shew symmetic pulses.

sWWell it by, Lorentzianrpulses —
Expoenential power spectrums=> 2 palrams.

» 110, 1t spectrimrwell, need:

= 2 granulation-like components
= Gaussian envelope oi P Mmodes

= \White noelse — " 8 parameters
T/
July 12th; 2011 KASC4, HAO, Boulder, CO Regner Trampedach' "




