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MC23 HOSTS MASSIVE STARS
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VLT-ISAAC observations, Hanson+ 2010
(R~4000, 0.6 slit)



PROJECT GOALS

= Improved SNR observations to improve radial velocity
measurements (and distance determination)

= Extended spectral coverage to determine CNO abundances and
break-down parameter degeneracy (Teff, logg, stellar wind)

= Provide technically-easy configuration to test EMIR



DESIGNING THE
OBSERVATIONS




OBSERVATIONS

= 5 Long-slits crossing the cluster

* 1 x 1h OB block (JHK) for “bright” stars (K<11)
« 2 x 1h OB block (JHK) for faint subset

« All followed by telluric standards

* 14 OBs total

= J-band, H-band, K-band

= 0.6” slits (R=5000,4500,4000)

= 0.9” optical seeing [Requested]
= Nod in slit, ABBA pattern
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ESTIMATING EXPOSURE TIMES

e
EMIR ETC GUI

Source configuration

Magnitude: | 9. 42::; } >
System &: ' Vega ' AB
Season &: ' Summer ) Winter

Source Type & point _vJ

Spectral template
Template: Black body :J

B. Body temperature: M}| [ 0]

Observation conﬁguration

|
Airmass ;|

Seeing (): 0. 8“‘ arcsec [2

Operation

Operation: spectroscopy _]
Grism: OJ OH @K OyJ OHK OK_
—_
Slit width: | 0.8 ‘a; sec

Exp. time U 100 ‘Seconds

# frames: Object (): 1 \ Sky: ’ 1] ‘

Calculate ‘ Reset ‘




EXPTIME AND PHASE-2:
LOST IN TRANSLATION

slit-AB: 60. 60. / 40.) J/H/K/YJI/HK

1-0 120../ f / =
slit-CD: 1-0B de 4x(2 x 120./ 2 x 60./ 60.) J/H/K ©
slit-IJ: 1-0B de 4x(2 x 120./ 2 x 60./ 60.) J/H/K E
slit-EF: 2-0B de 2x(3 x 120./ 2 x 120./ 2 x 120.) J/H/K (@)
slit-GH: 2-0B de 2x(3 x 120./ 2 x 120./ 2 x 120.) J/H/K -
STD: 4 ( 40./ 40./ 40./ 12. / 12.) J/H/K/YJI/HK O



EXPTIME AND PHASE-2:
LOST IN TRANSLATION

slit-AB: 1-0B de 4x( 120./ 60./ 60./ 60. / 40.) J/H/K/YJ/HK —_—
slit-CD: 1-0B de 4x(2 x 120./ 2 x 60./ 60.) J/H/K ©
slit-IJ: 1-0B de 4x(2 x 120./ 2 x 60./ 60.) J/H/K E
slit-EF: 2-0B de 2x(3 x 120./ 2 x 120./ 2 x 120.) J/H/K (@)
slit-GH: 2-0B de 2x(3 x 120./ 2 x 120./ 2 x 120.) J/H/K e
@
5TD: 4x ( 40./ 40./ 40./ 12. / 12.) J/H/K/YJ/HK
slit-AB: 1-0B de 4 x 120./ 2 x 120./ 2 x 120./ 2 x 120./ 1x 160. J/H/K/YJ/HK O
Texp per node: 30./ 15/ 15./ 15/ 10.  J/H/K/YJ/HK E
slit-CD: 1-0B de 6 x 180./ 4 x 120./ 2 x 120. J/H/K 6
slit-IJ: 1-0B de 6 x 180./ 4 x 120./ 2 x 120. J/H/K b}
Texp per node: 30../ 15/ 15. J/H/K E
slit-EF: 2-0B de 4 x 180./ 4 x 120./ 4 x 120. J/H/K (T)
slit-GH: 2-0B de 4 x 180./ 4 x 120./ 4 x 120. J/H/K =
Texp per node: 30./ 30/ 30. J/H/K E
STANDARD: 1x160./1x 160./ 1 x 160./ 1 x 48./ 1 x 48. J/H/K/YJI/HK
Texp per node: 10./ 10./ 10./ 3iif 3. J/H/K/YJ/HK



EXPTIME AND PHASE-2:
LOST IN TRANSLATION

slit-AB: 1-0B de 4x( 120./ 60./ 60./ 60. / 40.) J/H/K/YJ/HK _—
s1it-CD: 1-0B de 4x(2 x 120./ 2 X 60./ 60.) J/H/K ©
slit-IJ: 1-0B de 4x(2 x 120./ 2 x 60./ 60.) J/H/K E
slit-EF: 2-0B de 2x(3 x 120./ 2 x 120./ 2 x 120.) J/H/K (@)
slit-GH: 2-0B de 2x(3 x 120./ 2 x 120./ 2 x 120.) J/H/K "
O
STD: 4x ( 40./ 40./ 40.r 12. JF 12.) J/H/K/YJ/HK
slit-AB: 1-0B de 4 x 120./ 2 x 120./ 2 x 120./ 2 x 120./ 1x 160. J/H/K/YJ/HK O
Texp per node: 30.../ 155/ 15./ 155/ 10. J/H/K/YJ/HK E
slit-CD: 1-0B de 6 x 180./ 4 x 120./ 2 x 120. J/H/K 6
slit-IJ: 1-0B de 6 x 180./ 4 x 120./ 2 x 120. J/H/K Q
Texp per node: 30../ 15/ 15. J/H/K E
slit-EF: 2-0B de 4 x 180./ 4 x 120./ 4 x 120. J/H/K cT)
slit-GH: 2-0B de 4 x 180./ 4 x 120./ 4 x 120. J/H/K =
Texp per node 30./ 30/ 30. J/H/K E
STANDARD: slit-AB: 1 OB 480. / 240. / 240. / 240. / 160. J/H/K/YJ/HK
Texp per node: slit-CD: 1 OB 960. / 480. / 360. J/H/K @)
slit-EF: 2 OB 720. / 480. / 480. J/H/K 8
slit-GH: 2 OB 720. / 480. / 480. J/H/K +~
slit-IJ: 1 OB 960. / 480. / 360. J/H/K E
@)
STANDARD: 160. / 160./ 160./ 48./ 48. J/H/K/YJ/HK (?)



EXPTIME AND PHASE-2:
LOST IN TRANSLATION

Configure as many templates as needed:

-Grism- -On source exptime- -Single Int. Time- -Initial offset- - ABBA Throw -
(s) (s) (along the slit) (arcsec)
grismJ v 480. default v 0. 90.
CgrismH v 240. default v 0 90.
grismK v 240. default v 0. 90.
- grismYJ v 240. default v 0 90.
grism HK v 160. default v 0 90.
- none bt default v

none v default v

Please outline here briefly the purpose of the observations, and describe
the important things you want the night astronomer to know.

EXPOSURE TIMES PER NODE OF THE ABBA PATTERN

30./ 15./ 15./ 15./ 10.  J/H/K/YJ/HK

30./ 15./ 15.  J/H/K

30./ 30./ 30. J/H/K|

30./ 30./ 30. J/H/K

30./ 15./ 15.  J/H/K I

STANDARD: 10./ 10./ 10./ 3./ 3. J/H/K/Y/HK




ACQUISITION IMH (K, EXPTIME=2s)

VLT-ISAAC

.

e

GTC-EMIR




DATA REDUCTION




SPATIAL DISTORTION CORRECTION
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WAVELENGTH CALIBRATION




SPECTRAL EXTRACTION




SPECTRAL EXTRACTION




SPECTRAL EXTRACTION




TELLURIC CORRECTION
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TELLURIC CORRECTION
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TELLURIC CORRECTION
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TELLURIC CORRECTION

Block: 2.035-2.09; Red: 2.23-2.37 (minus offset)
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SOME PROBLEMS




RAW IMH BRIGHT OBJECTS (OB0003)




RAW IMH FAINT OBJECTS (OB0005)




DTU TILT (?)

Red is actual fit, orange is before fine-tuning peaks-B




DETECTOR DRIFT (?)
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QUALITY OF TELLURIC STD SPECTRUM
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QUALITY OF TELLURIC STD SPECTRUM
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AIRMASS (+TWILIGHT +FLEXURES?)

T
Altitudes, Roque de los Muchachos Observatory 342.1184E 28.7606N, 2326 m above sea level

LST ———> 15M52™  16"s2™  17"83™  18"S3™  19%s3™  20"s3™ 21hs3™ )
S.set Twil Twil S.rise

uT —» 20"21™ 21"45™ T gm
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Moon (dashed):  90° List of objects:

1 Me23  19M30™ +18°32

Coordinates:
2 S0 18"'54™ +15°20°

18M8™ —19%22°

I .
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I :
15 :
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700 i )%
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Universal Time, starting night 07 Q7 2017

Processsed: 2017/ 1M /23 at 05:56:31 UT, leooc Newton Group of Talascopsea, La Palma.



AIRMASS (+TWILIGHT +FLEXURES?)

T
Altitudes, Roque de los Muchachos Observatory 342.1184E 28.7606N, 2326 m above sea level

LST ———> 15M52™  16"s2™  17"83™  18"S3™  19%s3™  20"s3™ 21hs3™ )
S.set Twil Twil S.rise

uT —» 20"21™ 21"45™ T gm
. LI . . . . . . .

Moon (dashed):  90° List of objects:

1 Me23  19M30™ +18°32
250 18'54™ +15°20°

Coordinates:
18M8™ —19%22°

I .
b :
L:os :
[ :
llumination: @a% 80° : : 18
Cuarter; 2 [ v % OBO03
| o
700 i )%
Numbers below curves ! o
are Moon distance I b
{in degrees) at the ___ : : n
carrespondin : "
times. i : E-“‘ I OBO03-std
[ -
o /50 L 8 OBO1
s
= 3
o : -
<< 7 0 SOLT A O 9!
INT low shutter *
limit (33%) —> -
S | oBo1
= -std
INT lowest limit
(20%) ————> 20°

WHT lowest limit
(12°) ——>
10°

Alrmass S80 382 290 238

21 22 23 24 1 2 3 4 ) 6
Universal Time, starting night 07 Q7 2017

Processsed: 2017/ 1M /23 at 05:56:31 UT, leooc Newton Group of Talascopsea, La Palma.



RESULTS




Normalized Flux+ offset
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Normalized Flux+ offset

REDUCED SPECTRA
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Normalized Flux+ offset

REDUCED SPECTRA
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CONCLUSIONS

= EMIR can provide beautiful data of obscured massive stars

= We had indeed detected some problems that have been reported
In this workshop:

« EMIR’s efficiency calculation tool: how to implement exposures in
phase-2

« Detector signal drifts at low count level
* nod-B spectra have poorer quality:
DTU tilt w.r.t. nominal position or pointing accuracy?



WISH LIST FOR EMIR-TEAM AND GTC

= Neither the ETC nor the breakdown of
= Adapt GTC’s phase-2 to
= Which imh-

IME by EMIR is trivial
e EMIR works

r should weuse? Oor17?

= Add a keyword with the offset applied for the nodding pattern AB
= Standardize headers (the object-name is missing in one OB)

= Standardize delivered files (on OB is missing the observatory
standard).

= Please, do not execute good-visibility objects with high airmass












QUALITY OF TELLURIC STD SPECTRUM
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HANSON+ 2010 VS DE LA FUENTE 2016
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u =)~ EL Resultados para el resto de cimulos
@ N nuaiLe ue wdiids A
D Acrénimos Tabla 3.16: Identificacion v clasificacion espectral de objetos observados espectroscopicamente por
nosotros y por Hanson et al. (2010) en el campo de Mercer 23.
> |:| Introduccion - -
Identificadores Coordenadas (72000) Tipo espectral
> D Observaciones y reduccion de datos Estatesis [HKB2010b]“ e ) Esta tesis HKBI10 @
o , Me23-01 Obj6 19730™13.36° 18°32718.77 05.5-6.5 Iipe 061t
v [ Caracterizacién de los climulos Mc23-02 obj2 19730m13.60°  18°32/2.7" WN7-8 WN7-8
> H Metodologia: Mercer 30 como Mc23-03 19730™11.36°  18°33'57.4" G
caso piloto Me23-04 19"30™13.68°  18°32'8.7" 07-8 [-1I
4 Mc23-05 Obj1 19"30™13.86°  18°32/0.3" 05-61 0551
> [ Resultados para el resto de Mc23-06 obj8 10"30m12.58°  18°32'7.4" G Fria
cimulos Mc23-07 19730m13.25¢  18°31/55.2" KM
v |:| Aplicaciones Mc23-08 19"30™14.06°  18°31'56.7" G
Mc23-09 19"30™13.57° 18°31'59.0”  B0-2 IV-V
> [ Estrellas FS CMa en ciimulos Mc23-10 19730™09.015  18°32/21.6" KM
> H lonizacion de la region del Pez Ob‘i3 10"30™12.87"  18°32'10.4” 09-B2
i Obj4 19"30™11.52°  18°32/24.1” 09-B2
Cr=gen objs 19h30m13.70°  18°32/24.2" B
> [ Hacia un cartografiado quimico del Oobj7 19730™13.10°  18°3214.7" B
disco Galactico Obj9 19730™12.84°  18°31'57.3" 09-B2
5 l:l Canrlenes Objl0 19"30™12.54°  18°31'52.3" 09-B2
Objl1 19"30™14.015  18°32/2.6" 09-B2

ﬂ El fendmeno B[e] y las estrellas FS

M (") Resultados publicados por Hanson et al. (2010).
a




