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La Palma (Canary Islands, Spain) 

Area:   2 kmq  

Altitude: 2.396 m 





Photo Credit: Avet Harutyunyan/TNG 

Ritchey-Chretien optical configuration with two Nasmyth Foci at 
F/11, with 80% of Encircled Energy within 0.3” in passive mode 

and 0.15” in active mode; 

M1 diameter 3.58m 

Focal length 38.5m (f/11) 

M2 diameter 0.875m 

M2 baffle diam. 1.165m 

Scale 5.36arcsec/mm 

Vignetting-free field 25arcmin diameter 





The  birth  of  the Italian  Exoplanetary  Science: the GAPS collaboration 





Credits: M. Swain 

TRANSMISSION  SPECTROSCOPY   









Detection of the water in the 
atmosphere of HD189733b 
(Brogi et al., A&A 2018) 

(Cold) Slit Echelle spectrograph.  
R = 50000. 
0.9-2.45 micron  in a single exposure 



Stars 
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XII Congresso Scienze Planetarie, Bormio, 

2-6 febbraio 2015 







THE  RVc  VALUES   OF  THE  17  LINES  
AND  THE  RVcc-g CURVE  





INTERFEROMETRIC  
 Baade-Wesselink   METHOD 



Impact  of   the  projection  factor   in the  distance  scale  context  



• HARPS-N, high-resolution spectrograph (R=115000) operating in the visible 
• GIANO, high-resolution spectrograph (R=50000) operating in the near infrared 

 
Combined together  by moving  GIANO  to Nasmyth B focus  (GIANO-B) 
 

Action taken  by the  Italian  Community :  GAPS, GIANO Team,  
and TNG staff .   Funded  by   own  budget.   

GIANO-B and HARPS-N now combined in the GIARPS observing mode. 
Simultaneous visible and infrared spectra of the same target. 



SPA - Stellar Population 

Astrophysics 
 

The detailed, age-resolved chemistry of 

 the Milky Way disk 

 

THE SPA TEAM  
 

The SPA Team is composed of 33 researchers from 10 Italian and international institutes. 
 

L. Origlia (PI), G. Andreuzzi, G. Bono, V. Braga, A. Bragaglia, T. Cantat-Gaudin, E. Carretta, S. Cassisi, G. 

Catanzaro, G. Cescutti, E. Dalessandro,  R. da Silva, V. D’Orazi, G. Fiorentino, A. Frasca, K. Fukue, L. Inno, N. 

Kobayashi, A. Lanzafame, B. Lemasle, S. Lucatello, L. Magrini, D. Magurno, M. Marconi, N. Matsunaga, M. 

Monelli, A. Mucciarelli, E. Oliva, D. Romano, N. Sanna, O. Straniero, M. Tosi, A. Vallenari 
 

 

 

 

SPA is a TNG Large Program granted 80 nights of observing time to use HARPS-N,  

GIANO-B and GIARPS and  obtain high resolution, high quality spectra of about 500  

luminous stars in the Milky Way disk and associated clusters, with different ages and  

at different  Galactocentric distances, including the poorly explored inner disk.  

 

These spectra will allow us to measure the full set of iron-peak, CNO, alpha, light and  

neutron-capture elements and to provide a detailed mapping of possible gradients,  

cosmic spreads and other inhomogeneities of individual abundances and abundance  

ratios, thus constraining timescales and overall formation and chemical enrichment  

scenarios, and providing key tests of stellar models. 
 

 



 
 

 TNG-AOT37: 7n Jul 2018, 6n 

August 2018 
     - successful runs, about 80 stars 

observed  

     - ongoing data reduction and 

chemical analysis 
 

 TNG-AOT38: 5n Nov 2018, 4n 

Dec 2018,  

     4n Jan 2019 
 

 ….. 
 

SPA - Stellar Population 

Astrophysics 
 

The detailed, age-resolved chemistry of the 

Milky Way disk 



GIARPS High-resolution Observations of T Tauri Stars 

S. Antoniucci (OAR) 
B. Nisini, T. Giannini, F. Vitali, A. Di Paola, A. Giunta (OAR), K. Biazzo, A. Frasca 
(OACt), J. M. Alcalà (OACn), D. Fedele, L. Podio, F. Bacciotti, N. Sanna (OAA), E. 
Rigliaco (OAPd), U. Munari (OAPd-Asiago), C. F. Manara (ESO), A. Harutyunyan 
(TNG-FGG), G. Herczeg (KIAA) 

 

GHOsT 
PI: 

Co-Is: 



GHOsT Project 
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HARPS-N GIANO B 

GIARPS is the only instrument now available with simultaneous (avoid systematics!) 
optical-NIR coverage at high spectral resolution 

 → derive stellar and accretion/ejection parameters simultaneously and homogeneously  
 → characterize the components of the system on a statistically significant sample of T Tauri stars 

 →  ~ 80 objects in the Taurus-Auriga star-forming region 

 → analysis of line fluxes, profiles, and absorption features at optical and NIR wavelengths  
 

6”x0.5” slit, R~50000 (~6 km/s) 1”fiber, R~115000 (~3 km/s) 

Aims: 
 

Sample: 

Method: 

GHOST@TNG 



GIANO  +  HARPS-N 



New GIARPS  data do not support the  previous 
Keplerian solution (P=7.78 d) 

Previous data interpreted as 
a signal induced by stellar  
activity (Prot=2. 80 d) found  
by photometry  

GIARPS  MODE TO REMOVE  SIGNAL   AMBIGUITIES 
                                                                            (stellar activity   vs  keplerian motion) 



LCST   (Low Cost Solar Telescope) operating daytime. 
It  feeds HARPS-N spectrograph. 
 
  

The Sun as  a star 
 David Phillips,  Xavier Dumusque, TNG staff,  et al. 

   





TNG not very suitable for  asteroseismology, too few nights in a very competitive  
context. In other words, you were right to realize a dedicated instrument like 
SONG.  
 
HARPS-N showed that the high-resolution spectrographs can investigate the  
dynamical effects in the atmosphere of Cepheids line-by-line (projection factor).  
SONG can do the same for bright Cepheids. 
 
Helioseismology  (SONG) and solar  activity  (LCST, LOCNES) can exchange results. 
 
Many SONG scientific cases  could  benefit from an extension to the near-infrared  
with GIANO-B. The simultaneous HARPS-N visible spectra (GIARPS mode)  allow  
a straight cross-check.  
 
TNG is an Italian facility, but there are regular calls for non-Italian scientists. 

 
CONCLUSIONS: 
    SONG-TNG 

COMPLEMENTARY  
ACTIVITIES    



AOT  39 (2019A)    TIME   BREAKDOWN 
 

• 47 nights ongoing INAF-Large Programs 
• 40 nights Harps-N Consortium GTO 
•    4 nights Long-Term Program on Gravitational Wave Events 

 
• 31 nights Spanish CAT 
•  8  nights CCI International  Time Program 
• 10 nights OPTICON H2020 TNA Program 

 
• 10 nights joint NOT-INAF call 
• 12 nights for the INAF-TAC 



http://www.tng.iac.es/news/2018/10/19/aot39/ 


