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ESPRESSO - no limits

Technical Part
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The 4 VLT Telescopes and the CCL

Distances to Combined Lab

UT 1 – 69 m

UT 2 – 48 m

UT 3 – 63 m
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Coudé train



INAF-OATs, 30.03.11 5

The tunnel
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Coudé train preliminary concepts

Full Optics (FO) Long Fibre (LF)
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Concepts’ throughput analysis

Long Fibre (LF)

Full Optics (FO)
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The Phase A’ Front-end
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The Phase A’ Front-end  - 4UT
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The Phase A’ Front-End – 1 UT
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New design 
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Scrambler

Scrambling Gain:

HARPS resolves 1 m/s  R=10E5 and 

d/D=1/5 => G = 100

Requirement for CODEX:

G  >  5 000

1cm/s , d/D=1/20, R 150 E3
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Mechanical scrambler
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Laser Frequency comb @ HARPS
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Laser Frequency Comb

Astro-comb

Th-Ar

Astro-comb: ~450 lines per order

Th-Ar: ~           150 lines per order

Comb  RV mean Th RV mean Comb RV RMS Th RV RMS

1 order -7.73132km/s -7.66583km/s 7.7cm/s 220cm/s

72 orders - -7.69770km/s 0.9/0.8cm/s * 24cm/s

* Extrapolation to 72 orders

Measure RV of 61 Vir using 30 wavelength calibration files on one stellar spectrum
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Optics

Two solutions are now being explored, compared and optimized.

Solution B: 3x slices, 2x 2x1 echelle mosaic gratings, 2 full arms, 2 medium collimators

Solution C: 2x slices, 1x 3x1 echelle mosaic grating, 2 arms, 1 common path large collimator

Solution B

Solution C
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Anamorphic pupil slicer
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Detector spectral format
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ESPRESSO characteristics

Spectral Resolution 120000 120000 120000

Spectral scale factor pixels 4 4 4

Spatial scale factor pixels 8 6 8

Wavelength Coverage nm 380-790 370-750 370-710

380-790 380-???

Average efficiency >35% >42% >42%

Cumulated spectrum height (*) pixels 16 18 16

Arrangement on Detector (???) 2 slices 3 slices 2 slices

Minimum interorder/interspectra spacing pixels 12 TBD TBD

Separation between fibers into the slit um

Gaps between adjacent orders nm >760 >760 >760 (TBC)

Tilt of the fiber image (+) deg 4.7 TBD TBD

Image Quality EE80 diam. (across the field ???) pixels <1.5 <1.5 <1.5

Axial Symmetry of spots diagrams ? ? ?

Thermal drift pix/degC <0.03 ? ?

Thermal differential magnification pix/degC <0.2 ? ?

Sensitivity of spectrum to flexures ? ? ?

PSF Stability in general pix/?? ?? ?? ??

Image and Pupil ghosts no TBC TBC

Optical Manufacturing Complexity high medium-high medium-low

Optical Alignment Complexity high medium-high low

Mechanical Design Complexity high medium-low medium-high

Dichroic very complex small, simple mid-size, feasible

Vacuum vessel

Long lead items, max. duration months 24-30 18-24 15-24

Cost M€ 2-3 2.5-3 2-2.5

Detector binning (???)

Camera F/num F/3 x F/3 F/2.25 x F/4.5 F/3 x F/3
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Mechanics
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Software & Electronics
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ESO Data Flow System

I/f 1: Bob/template

I/f 2: FITS file

Obs Pre

DRS

CS

DAS
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DAS
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Software WBS
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P2PP
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Observation Blocks

Template signature file

Observation Block Description

Acquisition

Setup
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Observation life-cycle

ICS

DCS (NGC)

ARCHIVE

TCS1/2/3/4

Observation

Software (OS)
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ESPRESSO Phase A’ Control Software 

Architecture

Some issues:

 handling of the 4 UT’s;

 TCCDs;

 which electronics?
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ESPRESSO ICE I/f
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LCUs
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PLCs
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Demo: E-ELT prototype
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Summary


