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BiISON: Sun as a star

Ground based 6 station network

1978 to present

1985 onwards three or more stations

Radial velocity using resonant scattering spectrometers
Calibrated data are freely available!

Mount Wilson
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BISON: Get the data
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Series

The Birmingham Solar Oscillations work (BiSON) provides high-quality high-cadenc
time as 1978. However, 1985 is the earliest period for which at least three sites

e observations from as far back in
bserving regularly

These data are calibrated from the raw observations into radial velocity and the quality of the calibration has a large impact
on the signal-to-noise ratio of the final time series. For details on this procedure please see arXiv:1405.0160 [astro-ph.SR]

All sites - 1985 to 2014 - Optimised for Quality
All sites - 1985 to 2014 - Optimised for Fill

All sites - 2012 - Optimised for Fill

Please cite arXiv:1405.0160 [astro-ph.SR] when publishing any results produced from these data

If you would like a specific time period of data or have a special processing request, please contact us for a bespoke
solution
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BiSON: Improved calibration
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e Applied to 22 years of data
and smoothed to help the
eye.

e Signal-to-noise ratio

improvement across a
broad range of
frequencies.

e This is most accessible in

the low-frequency region.

Davies et al. 2014a
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BiSON: Low-frequency p modes
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Kepler: Searching for g modes

t ’ II
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Asteroseismic measurement of
surface-to-core rotation in a
main-sequence A star, KIC
11145123

“Easy” to detect g modes.

Kurtz et al. 2014
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BiSON: Searching for g modes
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BiSON noise levels ~20% higher than GOLF 2007 levels
BiSON frequency resolution ~two times better than GOLF 2007
BiSON duty cycle ~80% vs GOLF ~94%

BiSON “fenetre” must be dealt with

Assuming unresolved g modes, no sensitivity to height of observation, and power leakage linear
with with duty cycle we have ...

SNR BiSON ~ SNR GOLF 2007 * 1.4

/

103 t

10°

10 102
Frequency (Hz)



_1

_ITY

DO L

108 |

e - -

\_

BiSON noise levels ~20% higher than GOLF 2007 levels
BiSON frequency resolution >two times better than GOLF 2007
BiSON duty cycle ~ 80% vs GOLF ~94%

BiSON “fenetre” must be dealt with

Assuming unresolved g modes, no sensitivity to height of observation, and power leakage linear
with with duty cycle we have ...

SNR BiSON ~ SNR GOLF 2007 * 1.4

/

103 t

10°

10 102
Frequency (Hz)



BiSON: Solar cycle
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BiISON: Solar cycle

“Thlng” that causes the
| frequency shift is located |
ata depth >0.996 R sol |

|
—-r——-——é‘"/’ - g W W

UNIVERSITYOF Basu et al. 2012 e 1w 0w S
BIRMINGHAM 0.97 0.98 o 0.99 1




o

1.2
§ A
= {
& 0.5 % ki } 11.0
G
>
= - .
§ 0.4 : } | i 0.8
y i i
g 3
< 03} | Wy i& 10.6
L
= N
= Ai q
v 02f } 'y Ty I {0.4
g T ; |
g il i :
> 01} ‘ 1“ \& ] ’ 10.2
8 i v A ' /\’i
“ oof Nl {0.0
'y A
~O1hg0 1995 2000 2005 2010 201502

UNIVERSITYOF
BIRMINGHAM

Davies et al. in prep

MDI/HMI f-mode Frequency shift x 100 (uHz)

20

00 3000 35
eeeeeeeee (piHtz)

LI

] 1 T Ll I 1 Ll Ll
Low freq. range

Mid freq. range
High freq. range




BiISON: The mini future
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The stars as a Sun

Solar type

Solar analog

Solar twin

K2 through to F8

5200 to 6300 K

5720 to 5830 K

Main sequence

Main sequence and no
close companion

MS, 3.5 to 5.6 Gyr, and no
stellar companion

Any metalicity

Solar +- 0.3 dex

Solar +- 0.05 dex

About 10% of stars

>30 within 50 ly
e.g., Alpha Cen A (& B)

A handful
e.g., 18 Sco

UNIVERSITYOF
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Kepler: Solar analog
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Kepler: 16 Cyg He |l

i Helium abundance
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Kepler: 16 Cyg Rotation
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CoRoT: HD 52265
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Kepler: 33 Solar type KOlI's

The Kages project
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Conclusions

e Plenty still to learn about

the Sun
e Lots still to learn about

Sun-like stars
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