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HERMESHERMES
HERMES: Intro
   Consortium
     Design Requirements

HERMES: The Project
    History of the project
     Instrument:
           - Design Spectro
           - Adaptor, Fibre Link etc.

        - Software
   Characteristics

Running Mercator+HERMES

Some illustrative results



Contact Group Meeting 25/05/2010

Why a high-resolution spectrograph ?Why a high-resolution spectrograph ?

Radial velocity :  (λ – λ0) / λ0= velocity/c
high resolution: 85 000 corresponds to 3.5 km/s 
High stabilityHigh stability to allow 10 m/s accuracy. Wide spectral domain helps

Strength of line = f(Teff, log(g), chemical composition)
Wide spectral coverage ! 
Good sampling required

S/N: small 
telescope
requires
efficient
instrument
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HERMES-Consortium: kick-off in Leuven HERMES-Consortium: kick-off in Leuven 19/01/200519/01/2005

ROBIvS-KUL

HERMES
IAA-ULB

Observatoire de GenèveLandessternwarte Tautenburg

Co-i: H. Hensberge
Y. Fremat
L. Dumortier
J.P. De Cuyper

Co-i: A. Jorissen
S. Van Eck
C. Siopis

Proj. Engeneer: G. Raskin
PI : H. Van Winckel
Co-i: C. Waelkens
W. Pessemier, S. Prins
J. Padilla, F. Merges
J. Morren, P. Degroote
K. Smolders

Co-i: H. Lehmann
J. Winkler
U. Laux

R. Dubosson
B. Michaud
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HERMES: Niche in the telescope-marketHERMES: Niche in the telescope-market

Time series in radial velocity and in individual spectral lines, 
high S/N spectra of fainter stars: robust, efficient, 
high-resolution, spectrograph on Mercator 
                                                        =
HERMES: High-Efficiency and Resolution Mercator Echelle Spectrograph

   Pooling of HERMES observations with priority driven
    scheduling. 
  
   Priorities are given by consortium board + external TAC 
  
   All HERMES consortium nights are mainly (80%) scheduled from pool.

   HERMES consortium time: 50% of remaining telescope time. 
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HERMES: Science drivers: stellar astrophysicsHERMES: Science drivers: stellar astrophysics

KUL : Asteroseismology (B-stars); late phases of (binary)  stellar evolution; 
           AGB Nucleosynthesis (single and binary stars; s-process)

ULB: Late phases of (binary) stellar evolution; Nucleosynthesis (RGB; 
        AGB, s-r-process). Interacting binaries; Doppler tomography 

ROB: Asteroseismology; Wind variability in B-stars (single and binaries)

TLS (Tautenburg): Asteroseismology, extra-solar planets

Geneva : Asteroseismology (solar-like oscillations), extra-solar planets
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HERMES: User RequirementsHERMES: User Requirements
HERMES is not a single goal instrument. Some compromise between 
     efficiency and stability is needed. Solution: 2 different Science Fibres

Project requirements include Spectrograph requirements and Operational
 requirements. 

Spectrograph requirements (goals):
              Range : 380 -  880 in single shot
              Fibre Fed
              Resolution (500nm): min 40 000 – max 90 000
              Efficiency: 25% (maximal efficiency)
              Stability: 1 m/s (short term)
              Stability: 5 m/s (long term)
              Cycling time: 30-60 sec.
              DRS
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HERMES: Operational RequirementsHERMES: Operational Requirements

Operational requirements:
              Automatic: including pointing, centering, guiding
              On-line full data reduction pipeline 
               Efficient Semi-automatic Scheduling from pooled programs
               Archiving System

Overall requirements:
              Robust design, sober in maintenance efforts and costs 
              Within Budget  (980 kEuro)
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Hermes: white pupil DesignHermes: white pupil Design

F/10

15cm beam

R2.70
blaze:69.7o
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Hermes DesignHermes Design

80 μm

300μm 

60 μm

white light
calibration light (ThAr,Ne)

2.15 arcsec/fibre
2.5 arcsec/fibre

double slicer

ADC
Aquisition.
Guiding
NDFilter
calib.
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HERMES designHERMES design

F
/4

.9
 -

 F
/4

.3
5

F
/1

0

F
/3

.5

Overview is given following the optical path



Contact Group Meeting 25/05/2010

FODFOD
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Project History: milestonesProject History: milestones

Final Optical Design Review: 12/05/2005, Leuven

Preliminary Design Review: 27/01/2006, Leuven

* * External Project Reviewers:  European Experts in Instrumentation
       Dr. Francesco Pepe (Geneva), Prof. Dr. Otmar Stahl (Heidelberg),
       Dr. Gerardo Avila (ESO), Prof. Dr. Ramon Garcia Lopez (IAC)

* Feb 2006 – April 2009 optimization design, ordering +quality control
      optics, final detailed drawings mechanics, procurement (workshops
      department KUL, Tautenburg and Geneva), integration on site and 
       software, software, software

* Web-based document system and version control system for software
     (adapted from IvS investment in PACS project)  
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Spectrograph OpticsSpectrograph Optics
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Coating: protected UV-enhanced silverCoating: protected UV-enhanced silver

received :
10/9/2008 
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4 discrete ADC positions (380-900nm)4 discrete ADC positions (380-900nm)
zenith distance     length without ADC      with ADC
    31                              1.12”                            0.61”
    60                              2.71”                            0.33”  
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AdaptorAdaptor

8 July 2008
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Mounts: 320 kg of mechanics were shipped in August 2008Mounts: 320 kg of mechanics were shipped in August 2008
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GratingGrating
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HRF: slicerHRF: slicer



MERCATOR TELESCOPEHERMES Telescope Adapter, PDR 27/01/2006
/lhome/hans/Praatjes/HERMES/HERMES_ContactGroup2010.odp, 5/25/10, 21

Graded AR coating: Anti-fringing



Contact Group Meeting 25/05/2010

Hermes spectrograph room: tripple isolationHermes spectrograph room: tripple isolation

1) Room 1: ΔT +/- 0.1 degree (working)
2) Room 2:  ΔT +/- 0.01 degree
3) Room 3: passive (installed 
             around table)
4) Absolute pressure controle
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Spectrograph room nowSpectrograph room now
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Software: control + user guiSoftware: control + user gui
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WP900: Data Reduction SystemWP900: Data Reduction System
Herman Hensberge, Yves Fremat, Louis Dumortier, Alain Jorissen,
Sophie Van Eck, Christos Siopis, Hans Van Winckel
WP that ran during whole project (and is still running)

Take maximal advantage of stability of spectrograph

- good instrumentmodel !
- detailed algorithms
- coded in python
- quality control during observations, fine detailed reduction/night

- order tracing, bias correction, background mapping/correction, 
extraction with/w.o. clipping, wavelengthcalibration, merging, 
CCF routines 
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- blaze profiles
so S/N is very 
dependent on the
distance from the
blazewavelength

- reddest orders not
overlap.

Orders: 40 to 94
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DRS: Merged Spectrum 1DDRS: Merged Spectrum 1D
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Slope = star + filtered FF lamp combinationSlope = star + filtered FF lamp combination
FF normalisation is by devision of median of whole extracted FFFF normalisation is by devision of median of whole extracted FF
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Spectral Masks: HD 10780 (K0V) v_helio: 2.7 km/s Spectral Masks: HD 10780 (K0V) v_helio: 2.7 km/s K0V 

file 00261589 of 20091126
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Efficiency of Mercator-HERMESEfficiency of Mercator-HERMES

Example: 
Good seeing 1.2 arcsec
10 min exposure , 9th magn star:  S/N 110 per resolution element for the HRF
                                                     S/N 74 per pixel for the HRF
60 min exposure, 14th magn star: S/N  40 per resolution element for the HRF
                                                      S/N 29 per pixel for the HRF
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Image QualityImage Quality

HRF  pixel space.
FWHM of a resolution element

Velocity space
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Stability of HermesStability of Hermes
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For high-accurate vr 
Work use the LRF

Noise in limited LRF 
Experiments till now
2 m/s  
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Some illustrative results: BD+39.4926Some illustrative results: BD+39.4926
Very depleted post-AGB binary [Fe/H]= -3.2. Binary Orbit 873 daysVery depleted post-AGB binary [Fe/H]= -3.2. Binary Orbit 873 days
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Hyades stream: evaporated population / thin disc resonance Hyades stream: evaporated population / thin disc resonance 
effect  ?effect  ?
          Pompeia et al.Pompeia et al.

Resolution + spectral coverage ideal
For abundance studies of bright stars.
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Hermes projectHermes project
After:
- many hundreds of mails, skype sessions, discussions
- detailed optical, mechanical design figs.+ (electronic) control
     (very much instrument of Gert Raskin)
- hundreds of  ATBs and puchased items (administration...)
- thousands of lines of codes, 

          Science exploitation at full swing !Science exploitation at full swing !
    
- - semester allocationsemester allocation
-  pooled observation-  pooled observation
-  DB+ more automatic-  DB+ more automatic
        SchedulingScheduling
- DRS fully relative- DRS fully relative


