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Calibrating GMOS Spectra to the Lick/IDS Index System 

Introduction	

	
The Lick system of spectral line indices is one of the 

most commonly used methods of determining ages and 
metallicities of unresolved (integrated light) stellar 
populations. However, care must be taken to calibrate the 
measured indices to the standard system before making 
comparisons with models. The calibration of the Lick/
IDS system is complicated because the original Lick 
spectra were not flux calibrated, so there are usually 
systematic effects due to differences in continuum shape.  
Proper calibration involves observing many of the 
original Lick/IDS standard stars and deriving offsets to 
the standard system. 	


Summary	

We present final results on the calibration of Gemini GMOS spectra to the Lick line 
index system We have observed 26 Lick/IDS standard stars with GMOS North and 
South on the Gemini. Measurements of the indices measured in the GMOS spectra 
are compared with the standard values and linear offsets and slopes between the two 
are determined.  These offsets can be used to convert other GMOS index 
measurements to the Lick system.	


Acknowledgement	

Based on observations obtained at the Gemini Observatory, which is operated by the Association of Universities for Research in Astronomy, 
Inc., under a cooperative agreement with the NSF on behalf of the Gemini partnership: the National Science Foundation (United States), the 
Science and Technology Facilities Council (United Kingdom), the National Research Council (Canada), CONICYT (Chile), the Australian 
Research Council (Australia), Ministério da Ciência e Tecnologia (Brazil) and SECYT (Argentina)	


Observations	

	
A total of 26 Lick/IDS calibrating stars (Worthey et 

al. 1994) have been observed with the B600 gratings of 
GMOS-N and GMOS-S between semesters 2002A and 
2004A. The observing setups are given in Table 1. The 
resulting resolutions are R~1700 with the 0.5 arcsec slit  
and R~1100 with the 0.75 arcsec slit. The signal-to-noise 
in all spectra is greater than 100.	


	
The data were reduced with a development version 
of the Gemini IRAF package. Non-standard steps include	

•  Correction of the CCD QE as a function of wavelength	

•  Correction for the slit losses due to atmospheric 

refraction using Filippenko (1982).	

•  Subtraction of scattered light (Figure 1)	


Analysis	

	
Measurements of the line indices and the offsets from 

the Lick/IDS system have been done using the method of 
Puzia et al. (2002).  All the spectra were smoothed to the 
same spectra resolution as the Lick system as a function 
of wavelength (Figure 2). Errors are determined using the 
variance data and Monte Carlo simulations.	


	
Figure 3 shows the calibration between the GMOS 
data and standard indices. Least-square fits using a κ-σ-
clipping are used to parameterize the linear deviations 
from the Lick system. 	


Instrument Slit Width Binning  Guiding 

GMOS-N 0.75 arcsec 2x2 Guided 

GMOS-N 0.5 arcsec 1x1 Most guided 

GMOS-S 0.5 arcsec  1x1 Star nodded 
across slit 

Figure 3. Comparisons of line index measurements for GMOS measurements of Lick/
IDS standard stars. a) Measurements for GMOS-S. b) Measurements for GMOS-N 
with 2x2 binning and the 0.75 arcsec slit. Solid lines are the 1:1 relation. Dashed lines 
are the best-fitting linear relation. Most indices are well described by a linear relation.	


Table 1. GMOS B600 Instrument Configurations	


Figure 1. Results of scattered light subtraction for HD175638. 
Red: original GMOS spectrum. Green: GMOS after scattered 
light subtraction. White: Jacoby (1984) atlas comparaison of the 
same spectral type. 

 

Results	

•  The calibration does not vary with the semester of observation.	

•  The calibration for the Balmer indices and the common metallicity-sensitive 

sensitive indices (eg. Fe5270, Mgb) are quite good.  These indices can be used for 
comparing stellar population parameters with models	


•  Indices that include molecular band or that are very narrow are less well 
calibrated and must be used with caution.	


•  All reduced data and special reduction routines will be made public.	


a) b) 

Figure 2. Spectral 
resolution 	



