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espresso

The 4 VLT Telescopes and the CCL
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Coudé train
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"7 Coudé train preliminary concepts
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The Phase A’ Front-end
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The Phase A’ Front-end - 4UT

Figure 49. Location of the calibration in jection mechanicsm in the 4-UT mode.
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2 The Phase A’ Front-End — 1 UT

sary Mechanism to select the beams in 1 UT-mode
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% Scrambler
sespress

Star position variation

Scrambling Gain:

A Fibre input _ d/D
f / FWHM
ccD ; HARPS resolves 1 m/s R=10ES5 and

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

Scrambler

Requirement for CODEX:
G > 5000

Spectrograph —

1cm/s , d/D=1/20, R 150 E3

Point Spread Function shift
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Mechanical scrambler
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Laser Frequency comb @ HARPS
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Laser Frequency Comb

( espress Astro-comb: ~450 lines per order
Th-Ar: ~ 150 lines per order
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# [ ] 4 % & [ ¥ &

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

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
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Q 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

1.6m

4m
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Figure 78, Paraxial image and pupil sizes along the spectrograph optics
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"'j Detector spectral format
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Figure 107. Blue speciral format. The box on the left represents the CCD area.
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ESPRESSO characteristics

Spectral Resolution
Spectral scale factor
Spatial scale factor
Wavelength Coverage

Average efficiency

Cumulated spectrum height (*)
Arrangement on Detector (??7?)
Minimum interorder/interspectra spacing
Separation between fibers into the slit
Gaps between adjacent orders

Tilt of the fiber image (+)

Image Quality EE80 diam. (across the field ???)
Axial Symmetry of spots diagrams
Thermal drift

Thermal differential magnification
Sensitivity of spectrum to flexures

PSF Stability in general

Image and Pupil ghosts

Optical Manufacturing Complexity
Optical Alignment Complexity
Mechanical Design Complexity
Dichroic

Vacuum vessel

Long lead items, max. duration

Cost

Detector binning (???)

Camera F/num

pixels
pixels
nm

pixels

pixels
um
nm
deg
pixels

pix/degC
pix/degC

pix/??

months
M€

120000

4
8
380-790)

>35%
16

2 slices|
12

>760
4.7
<1.5

<0.03]
<0.2
?
?7?)
no
high
high
high

very comple:

24-30,
2-3

F/3xF/3

120000
4

6
370-750
380-790
>42%

18

3 slices
TBD

>760
TBD
<1.5

?7?

TBC
medium-high
medium-high
medium-low

small, simple

18-24
2.5-3

F/2.25x F/4.5

120000
4

8
370-710
380-?7?
>42%
16

2 slices
TBD

>760 (TBC)
TBD

<15

?

?

?

?

??

TBC
medium-low
low
medium-high

mid-size, feasible

15-24
2-2.5

F/3x F/3
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’j Mechanics

Ventlators
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Software & Electronics
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ESO Data Flow System

(=1 -4 -~
espr ESO VLT Data Flow Subsystem Breakdown
\-. / Data Marnagemant Division, Agll 1556
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ST/IMT EF::DPD =3 Observalion Blocks ( \
ObsBlack repostory Amblent data
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& Y
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DAS

espress
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Software WBS

espress

Espresso SW Sys Eng
WP 3000
WPM P. Di Marcantonio
1 I 1
DFS
WP 18000 cs
WPM D. Sesnowska
1 1 1 —— |
OoPS DRS DAS ICS
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WPM D. Sosanowska WPM C. Lovis WPM V. D'Qdorico WPM P. Di Marcantonio
| p—— [
MS
ETC
WP 17100
e WPM P. Di Marcantonio
———— —
——————
OPT
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P2PP

= a =1 ‘A ObsBlock: No Name: FLAME

W WA A PANCIESE] | File Edit Synchronise  FindingCharts

File Finding Charts ‘ Template Type  Template
: No Name
acquisition LAMES_com_ohs_exp
Name [acquisiti FLAMES Add
o s Status: |(P)artia11yDefined science FLAMES_giraft_ohs_exp -
E% calib FLAMES_uves_obs_exp Delete Col. 2
* Execution Time| 00:00:00.000 test

— . Duplicate Col : 2
New | Duplicate | Ver| .o prigring 1 l ,«‘
e LAl CENECIHTIE
Folders 0D Name: ‘No Name

I" £} _60.A-9022(A) e Comments: |
o 50. A-0022(B)
W] 60.4-9022(B), FLAMES _giraf_obs_exp 1 |
Mo, of Exp. 1
_P Exposure time 10
Central wavelength 4
Simultaneous Th-Ar calib. lamp E
L427.2 _I
L479.7
L543.1
L614.2
L682.2
L773.4
L881.7 B
Targe | Cansiraint Set | Time Intervals | 11 (/- Calioration Reguirements|
Name: No Name Class:  Unknown | /II
Right Ascensian: | 00:00:00.000 proper motion RA: 0.0
Declination: [00:00:00.000 proper motion DEC: 0.0
|ﬂ Equinos: ‘2000 Diff R& 0.0
Epoch: (2000.0 Diff DEC: 0.0

-
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DPR,CATG, VALUE
DPR.CATG, LABEL

TPL,PARAM
DPR,TECH, TYPE
DFR, TECH, RANGE
. DPR,TECH, DEFAULT
_ DPR,TECH, VALUE
. DPRLTECH, LABEL

TPL,PARAM
DPR.TYPE,TYPE
DPR, TYPE,RANGE
IPR, TYPE, DEFAULT

Template signature file

| 0CS2,DETL,EXP, TYPE ,RANGE
0CS2,DET1,EXP, TYPE,DEFAULT
0CS2,DET1,EXP, TYPE,VALLE
0C52,DETL,EXP, TYPE,LABEL

TPL,PARAM

0CS2, DETL WINL,UITL, TYPE
0CS2, DETL, WINL,UITL,RANGE
0C52, DETL, WINL, UITL, DEFRULT
0CS2,DETL, WINL,UITL,LABEL
0C52, DETL, WINL, UITL HINIHELP

TPL,PARAM

0CS2, INS,GRAT,WLEN, TYPE
0OCS2, INS, GRAT, WLEN, RANGE
0CS2, NS, GRAT , WLEN, DEFRULT
0C52, INS,GRAT ,WLEN, LABEL
0CS52, INS, GRAT, ULEN, MINIHELP

TPL, PARAN

0CS2, INS,REFOCUS, TYPE
0CS2, INS, REFOCUS ,RANGE
0C52, INS,REFOCUS, DEFAULT
0CS52, INS,REFOCUS, VALUE
0CS2, INS,REFOCUS,LABEL

TPL ,PARAM
0CS2, INS, SIMFLAG, TYPE
0CS2, INS, SIMFLAG,RANGE
. 0C52, INS,SIMFLAG, DEFALLT
_ 0C52, INS,STMFLAG, LABEL
0CS2, INS, SIMFLAG,HINIHELP

TPL.PARAN
152, INS . STHLAMP, TYPE 3
“FLAMES_giraf_obs_exp.tsf" 149L, 8741C

Observation Blocks

Acquisition

Setup

# Marks start of header

PAF ,LCHG , NAKE

PAF,LCHG, DAYTIN

PAF ,CHCK, NAKE Applic checking tile
PAF ,CHCK . DAYTIM # Date of last check
PAF ,CHCK , CHECKSUM # Param file checksum
PAF,HOR,END

1

# Dbservation Block description follows

0BS.ID "-110812341103" # Observation block Id
0BS, NANME "pippo" # Observation block Name
0BS.GRP # Unused
0BS.PROG, ID 60.A-9022(R)"

0BS.PI-COILID "52022"

OBS.PI-COILNAME  "UNKNOWN"

OBS,EXECTIME “0"

DOBS.OBSERVER  "LINKHOWN"

OBS.TARG,NAME  "Mo-Name"

*acquisition template LyCS_blue_acq_imsl

TPL.ID "IIVES_blue_acq_ims1"

TPL.NAME “Acquisition template with Image Slicer"
TPL,MODE ""

TPL.SEONO "1*

TEL, TARG,ALPHA “000000,000"
TEL.TARG.DELTA 000000, 000"

TEL, TARG, EQUINOX

| TEL,TARG,OFFSETALPHA

TEL, TARG,OFFSETDELTA

TEL. TARG,, ADDVELALPHA

TEL, TARG, ADDVELDELTA 3
TEL..AG,GUIDESTAR "CATFLOGUE"
TEL,GS1,ALPHA

TEL.GS1,DELTA

INS, SLITL, NAME

LI
| INS,FILTL,NANE “FREE"

_ DET1,READ,SPEED
 DETLWINL,UITL

_ DET1,READ,SPEED

INS. DPOL ,HODE "OFC-

# calib tempiave UYES_blue_cal_dark
TPL.ID  "UVES_blue_cal dark"

TPL.HAME "Blue Dark calibration”
TPL,MODE "*

TPL,SEQND "2"

“225kHz %1, low"
agon

SEQ,NEXPD Eik

# science template UVE!_dicl_obs_std
TPL.ID  "WVES_dicl _olis_std"
TPL.NAME "Dicl Std Obiervatio
TPL,MODE

TPL,SEQND "3"

DETL,WINL,UITL

"225kHz ,1x1, low"
229
DET2. READ,SPEED

“225kHz, 1x1, low"
UETZ,WINLULTL “10"

SEQ, NEXPOBLUE i
“paolo,obd" 73L, 2015C
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Observation life-cycle

Observation
Software (OS)

DCS (NGC)

ARCHIVE
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ESPRESSO Phase A’ Control Software

Architecture
templates '

/ngnrngg

(

Some issues:

» handling of the 4 UT's;
» TCCDs;

> which electronics?

OHS WS's Instrument WS

Figure 168. ESPRESS0 software architecture
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, ESPRESSO ICE I/f

espr( OBSERVATION SOFTWARE
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Demo: E-ELT prototype

Field of view Measured
spectra
Spectrograph
arm
NG CCD
camera Micro-mirror
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Summary

ESPRESSO:

A super-HARPS on a 10 m-class telescope

A spectral coverage from 380 to 800 nm in one shot
The highest-resolution instrument on a 10 m-class teli

A spectrograph on a 16 m telescope, the largest visible photon-collector until ELTs will be available
An ultra-high resolution mode (R~225,000), far beyond pther existing facilities on a 10 m-class telescope

(~#=> ESPRESSO

Phase A Report

Executive Summary

The ESPRESSO Consortium

February zozo
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