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Why Measure Radial Vel ocities
In the Near-IR?

e SED of cool objects (e.g., M dwarfs)
 Most of the photons emitted in the NIR
e But need to take information content into account

e Radial-velocity noise from stellar atmosphere

« Stellar oscillations, star spots
* In general smaller at larger wavelengths
e Highest gain from large simultaneous wavelength
coverage
« Simple approach: diagnostic tool
* More sophisticated: model and correct variations
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RV Curve of the Active
MO Dwarf LP-944 20

NIRSPEC
(nIR)

Martin et a. (2006)
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Noise from Solar Photosphere
(Based on BISON Data)
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Goals and Plan for '.
CARMEN ES caQrMmenes

e Search for Earth-like “habitable” planets
around low-mass stars (M-stars)
— Number and formation mechanisms
— Properties and “habitability”

e Survey of 300 M stars
— Simultaneously in visible light and near-infrared
— 250 data points per star
— 2600 nights needed
— Survey from 2015 - 2018
— Guaranteed in contract with CSIC and MPG



@
Instrument Overview .
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o
Properties of Spectrographs .
caQrMmenes

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...1.7um, R=82,000
— Vacuum tank, cooled to 140K, stabilized
— Precision goal 1 m/s
— Two 2k x 2k Hawail 2.5 uym detectors



Spectrograph and Vacuum '.
Tank Layout ArTrenes




caQ@rmenes

Detectabllity Simulations

Spectral Type
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»

Spectral resolution 2 100,000

Spectral coverage UBVRIZYJHK, no
substantial gaps

* As blue as practical (370 (?) nm)

« Wavelength calibration: Espresso like
in the visual, not critical in the IR (?)

o Stability: Espresso like in the visual, in
the IR TBD

« S/N =10,000 photon noise limited after
calibration, over one night

 Throughput: ~8 mag S/N = 10,000 per
res element in 100 min

/e AN




"Latte Macchiato" Concept)
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ELT-HIRES

Blue optimized
standard fibers
(L <25m)

Red optimized
standard fibers

(L <100m)

I

Red optimized
standard fibers

(L <300m)

Dichroics

Mode selecter
Collimator

Mode selecter
Collimator

Dichroics

Dichroics

BN 0.35-0.41

Camera B 0.41-0.49

Camera V 0.49-0.61

Warm/standard spectrograph

Camera Bl 0.61-0.76
Camera [ 0.76-0.97

Warm/standard spectrograph

Mode selecter
Collimator

Col

o

IR spectrograph

Dichroics

Camera Y 0.97-1.13

Camera J 1.15-1.37

B cE H 1.46-1.81

Special IR fibers
(L <25m)

Mode selecter
Collimator

Cold IR spectrograph

1.95-2.45

Technical Team

Jan 2014



Slicing Is I\/IandatorD

Spectrometer sht 0.127" x 11" = 27pix x 138pix

100,000 Two fibers 0.76"

R=

Lrin Hl't - DTl
R= 10 () (57) (5o
1m 1" 39m
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HIRES cross-dispersed spectral format
Same format for all observing modes

0.97-1.13

1.15-1.37

Fibers from E-ELT

Mode selecter
Collimator
Dichroics

FXCAM/IABB, me/l.OO, slit 11.0", echelle R4(anam=1.5) 14.5 11/mm, CRD #=33.0° 665 11/mm FXCAM/IABB, me/l.OO, slit 11.0", echelle R4(anam 1.5) 14.5 1I/mm, CRD 6=39.0° 1000 1I/mm FXCAM/IABB, me/l.OO, slit 11.0", echelle R4(anam=1.5) 14.5 11/mm, CRD #=42.0° 1260 1l/mm
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Pixels from center

H 1.45-1.81 um
orders 74-93

Cold IR spectrograph

1.46-1.81

Pixels from center

J 116138um
orders 99-119
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Conclusions

e CARMENES will perform high-precision RV
measurements simultaneously in visible and
near-1R

e Promising approach for breaking the “stellar

noise’ barrier in RV measurements

e Current instrument concepts carry over to ELT,
but slicing (= long dlit) isrequired
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