Garching 11th May 2010

- |
: % ROPACS
Annual Network Meeting

Michele Cappetta

Max Planck Institut
fir extraterrestrische Physik




Outline

The project:

Radial velocity curves with high resolution spectra from HRS @ HET
The data

Data reduction

Data analysis

First results

Ongoing work

GJ1214

M. Cappetta, ROPACS Annual Network Meeting, Garching 11th May 2010



PhD PROJECT: Radial velocity curves with high resolution
spectra from HRS @ HET

Collimator
R4 Echelle Mirror M1

=,
o B

Q & @Q; d‘g

2 W
Collimator Oy \
Mirror M2

o
&

HRS Optical Layout

R=60000

M. Cappetta, ROPACS Annual Network Meeting, Garching 11th May 2010



2008-08-04

2008-08-06

2008-08-25

2008-09-14

2008-09-20

2008-09-23

2008-09-27

2008-10-03

2008-10-09

2008-10-16

2008-10-18

2008-10-21

2008-11-08

2008-11-16

Pilot project

HD195019
m=6.9

HD352939
m=9.5

Companion:
K=270 m/s

HD 353741
m = 9.6

U1050
m =145

M. Cappetta, ROPACS Annual Network Meeting, Garching 11th May 2010



Data reduction

. Master-bias and Master-flatfield

« Aperture position

. Order trace

. Order profile fitting

« ThAr wavelength calibration

. Science frame calibration
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Data reduction




-
2
+—

S,

-
o

Q

| -

O
+—

o)
O




i NN R SR
I b N sl SEATEReT S S P

S AMMECERMSSECT S STMARE NS S T ERSTERNNY ¥

M. Cappetta, ROPACS Annual Network Meeting, Garching 11th May 2010

e RGN SERPTSTSAGEEY ¢ & PRy T B ah e

-
2
+—

S,

-
o

Q

| -

O
+—

o)
O




Data reduction

. Master-bias and Master-flatfield

« Aperture position

. Order trace

. Order profile fitting

« ThAr wavelength calibration
. Science frame calibration

« Science spectra extraction

M. Cappetta, ROPACS Annual Network Meeting, Garching 11th May 2010



Data reduction
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Flux

Data reduction
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Data reduction
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Data reduction

. Master-bias and Master-flatfield

« Aperture position

. Order trace

. Order profile fitting
« ThAr wavelength calibration

. Science frame calibration

« Science spectra extraction

. Science spectra normalization
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Data analysis

. Cosmic rays filtering

« Mask of the telluric lines
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Norm fLux

Data analysis
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Data analysis

. Cosmic rays filtering

« Mask of the telluric lines
. Heliocentric wavelength correction

« Cross correlation
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First result
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Flux

Ongoing work
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Flux

Ongoing work
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Ongoing work

Iy (A)=k[I(A+A1,) T (A+AA.)] ® PSF

Test of Modeling (HR 5019)
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Ongoing work
Iyo(A) =k[IXA+AAXT A +AA,,) ] €@SE
A A

Star spectra

Star spectra with 6C j

Todine spectrum (Flatfield with GC)

Iodine template spectrum

25 m/s 2 ~5m/s
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Radial velocity (m s=7)

Residuals (m s77)

6J1214: The "Super Earth”

Charbonneau, 2009
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Time from mid-transit (h)

P=1.58 days
R,=2.678 R,
M,=6.55 M,
K=12.2 m/s
Tqp=393+555 K




6J1214: The "Super Earth”
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GJ1214: The "
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GJ1214: The "
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Radius of planet (Rg)

6J1214: The "Super Earth”
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Thank you for your time

Marcy 6. W. & Buttler R.P., PASP 104, 270. 1992

Charbonneau D., Nature 462, 891. 2009
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