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Goals and Plan for '.
CARMENES TS

e Search for Earth-like “habitable”
planets around low-mass stars (M-stars)

— Number and formation mechanisms
— Properties and “habitabillity” = follow-up

e Radial velocity survey of 300 M stars
— Simultaneously in visible light and near-IR

o Atleast 50 data points per star
— 600 nights needed
— Guaranteed in contract with observatory
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A ‘shortcut”: M-type dwarfs .
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®
The SED of M-type stars .
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Let's talk about jitter O
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. e . . ®
Guiding Principles for .
Instrument Oenes

e Single-purpose instrument
— Design driven by survey requirements

o High stabllity for terrestrial planet
detection
— Thermal and mechanical stability
— Stable input
— No moving parts in spectrographs

e High resolution for slow rotators

« Large wavelength coverage for
discrimination against infrinsic variability

« High efficiency for taint stars
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Instrument Overview .

carMmenes

Front-End

NIR CalUnit VIS CalUnit

GUI

szysﬁem Scheduler i "T
MCE |

NIR Spectrograph VIS Spectrograph



operties of Spe frographs

D
P1

o Optical spectrograph
—0.53 ... 1.05 um, R = 82,000
— Precision ~1 m/s
— Vacuum tank, temperature stabilized
— 4k x 4k deep depletion CCD detector

 Near-Infrared spectrograph
—-0.95... 1.7 um, R = 82,000
— Vacuum tank, cooled to 140K, stabilized

— Precision goal 1 m/s
— Two 2k x 2k HAWAII-2RG 2.5 um detectors



Spectrograph and Vacuum
Tank Layout Ormenes

Returning gas flow Cold flow Heat exchanger Radiation shield
& MLI layer

Opto-mechanics
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Near-IR Vacuum Tank with '.
Cooling System Orrenes
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Acceptance of Vacuum .
Vessels Oenes




Integration of the Vacuum
System camenes
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ifrogen Gas Preparation '.
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Inspection of the Visible
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The NIR Detectors ’.
(2x HAWAII-2RG) i




The CCD Detector Head
Mounted in its Cryostat CMenes




One of the Two Calibration
Units . cormenes




Stellar Spectrum with '.
Calibration Lines aTenes
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Requirements for RV precision .
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_ayout of CARMENES Fiber
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Propagation of Fiber Far Field
through Spectrograph Opfics
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Speckle Contrast: 0.369 Speckle Contrast: 0.215




Stellar sample

— S1: 100 stars with M < 0.25 Mg (SpType M4 and later)
— S2: 100 stars with 0.30 > M > 0.25 Mg, (SpType M3-M4)
— S3: 100 stars with 0.60 > M > 0.30 Mg (SpType MO-M2; bright)

arMmenes

Sample Spectral type Mass (Mg) J #
S1 >M6 <0.15 <10.5 12
S1 M5 & M5.5 0.15-0.20 <10 35
S1 M4 & M4.5 0.20-0.25 <9.5 143
S2 M3 & M3.5 0.25-0.30 <9 198
S3 M2 & M2.5 0.30-0.40 <85 121
S3 M1 & M1.5 0.40-0.50 <8 78
S3 MO & MO.5 0.50-0.60 <7.5 HO

<dg1+52453> = 13 pC
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Survey Preparation:
l[denftification of Binaries
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Multiple systems (3%)
B Binaries < 5.0" (10%)
B Binaries = 5.0" (13%)
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®
Tha CARNENES CAncArti imA .
1NE CARIVICINECY CONSOIMTIiuMm
carmenes
e Landessternwarte Konigstuhl, U Heidelberg, Germany
e |nsitut fur Astrophysik, U Gottingen, Germany
e MPI fUr Astronomie, Heidelberg, Germany
e Thuringer Landessternwarte, Tautenburg, Germany
« Hamburger Sternwarte, U Haomburg, Germany

« Instifuto de Astrofisica de Andalucia, Granada, Spain
« Universidad Complutense de Madrid, Madrid, Spain
« Institut de Ciencies de I'Espai, Barcelona, Spain

« Instifuto de Astrofisica de Canarias, Tenerife, Spain

« Cenftro de Astrobiologia, Madrid, Spain

¢ Centro Astrondmico Hispano-Aleman
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Project Start

Final Design

Constfruction
Commissioning
Data Taking

11/2010

07/20
01/20

09/20

01/20
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carmenes
e Radial velocity curves of 300 M stars

— Precision good for terrestrial planets

— Orbits and multiplicity

— Very nearby stars (typically 13 pc)

— A few transiting planets ( = follow-up)
* Detailled information on target stars

— R =82,000 spectra from 0.53 to 1.7um

— Key activity indicators (Ha, Ca IR friplet)

— Line variability and RV jitter

e Excellent instrument for transit follow-up



