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Credits

The presentation is based on many different The presentation is based on many different 
sources – mainly the on-line published slides sources – mainly the on-line published slides 
from IVOA meetings, EPRV group slides and from IVOA meetings, EPRV group slides and 
docs, ADASS  meetings, tutorials, manuals  or docs, ADASS  meetings, tutorials, manuals  or 
pictures found on Internet.pictures found on Internet.



  

Light Curve 



  

Light Curve HAT-P-7b 

Vanderburg tutorial



  

 Echelle Spectra 



  

Spectrum of Arcturus (pixel-order)

KPNO NOIRLab  



  

Grating Equation

Note  the m is the spectrum (interference) order

High  order – high dispersion   R ~ m*N  (no of rules in beam) 

Èchelle – stairway in French  - coarse grooves    (big steps) 
HARPS 31.6/mm

Echellette – normal grating in 1st , 2nd order …. e.g. 833 /mm



  

Orders Define Geometry



  

ESO X-Shooter

Modigliani et al. 2010

High-z QSO 
Vernet et al. 2011

2936-24807 A,
R ~9100,17400,11300  
0.5arcsec slit



  

HARPS-S

https://cdn.eso.org/images/large/eso0308c.jpg

71 orders (89-161) – 115 not

3780-6910 A

R~115000

dRV~3m/s

Simultaneus ThAr/Laser 
comb/Fabry Perot 

PlatoSpec simcal ThAr



  

HARPS-S



  

OES Blaze shift 

Šlechta



Echelle Spectra Problems in Hot Stars



  

(Simple) Spectra in VO



  

VO Tools

 

● SPLAT-VO (GAVO – Ondrejov) SPLAT-VO (GAVO – Ondrejov) 
● CASSIS (OMP)CASSIS (OMP)
● IPAC Firefly (IRSAViewer)IPAC Firefly (IRSAViewer)

– All NASA data, LSST (Rubin) 
– Spectra  in echelle – started
– https://github.com/Caltech-IPAC/firefly

● Not Supported:Not Supported:
– SpecView (HST)
– VOSpec (ESA)

https://github.com/Caltech-IPAC/firefly


  

HARPS-S in SPLAT

313138 points Procyon 



  

DaCHS Testbed Split-Order SSAP

 

nu Pup  HEROS red



  

Products derived from spectra



  

Time Series of Spectra



  

Series of Spectra – LPV

 



  

Dynamic Spectra

28 CMa, Stefl et al. 2003 



  

Radial Velocity Curve



  

Radial Velocity Curve

 

51 Peg b, Mayer and Queloz 1995



  

Rossiter-McLaughlin  effect

RV Curve – time series of RV

Only for direct occultation

Winn 2010



  

Cross Correlation Function



  

Analogue Technique

First principle  Griffin 1967, DAO 122, CORAVEL ESO D154 1981 



  

Cross Correlation Function 

IRAF fxcor task 



  

Cross Correlation Function - CCF

Example of PlatoSpec data reduced by  CERES+ 



  

Residual CCF 



  

Doppler Shadow 

HARPS-N archival CCF of HAT-P-41A.  Balkoová 2025



  

Dynamic spectra – CCF 

Lipták 2025, private comm.



  

EPRV Standard

● About 15 spectrographs  ( ~ 5 passively following)
 e.g.  CARMENES)

● Translators from native format 

● Started 2024

● NASA JPL   (EPRV project  - WG )

● Bruce Berriman at IVOA 2025 June (after my advice to       
  contact  IVOA ) 

https://github.com/EPRV-RCN/RVData

https://eprv-data-standard.readthedocs.io/en/latest

https://github.com/EPRV-RCN/RVData


  

EPRV L2 – Order by Order Unblazed



  

EPRV L3 – Merged orders normalized

This is what we already know – SSAP, “distorted data low precision”   



  

EPRV L4 – Derived core exo science

Radial Velocity and Cross Correlation Function    (various masks ….)

It is the most important output of pipeline 

But exoscientists need  Time Series  (RV curves , Doppler shadows)

VO can do it on the fly (select all observation, apply SODA extract , create time series)



  

EPRV L4 – ESPRESSO Tau Cet

Thanks:
E.Fontanet 
2025 priv.com.



  

EPRV L4 CCF   in fv

VLSTART=-36.6 km/s
VELSTEP=0.5 km/s

Center~41

-36.6+40*0.5=-16.6

Thanks:
E.Fontanet 
2025 priv.com.



  

Light Curves Gaia DR2 - Query 



  

 Gaia DR2 Light Curves 

.



  

Gaia DR2 Light Curves - Zoom 



  

Trappist-1 RV Curve – Carmenes 



  

Trappist-1 RV Curve – Carmenes 



  

AST Library – SSAP “flux”

SSAP



  

Conclusions – Are we Alone ?

 To discover The Second Earth we need:

●Satellites for precise photometry
●Extremely precise spectrographs (on ELTs)

●EPRV like  format as an unification standard

●VO for federation across world

●Some protocol  based on SSAP approach 

●Light curves (multi-color) 
●RV curves (in different spectral lines, ranges) 

●Graphic tool with SPLAT-VO capabilities 

●Enthusiastic VO-educated experts !



  

Thank you 


