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Multi-object spectroscopy

* Multi-object spectrographs
(long slit, multi-slit, multi-fibers, IFU)

* Some applications
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Put more than 1
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Position angle : from ro NCP
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Position angle

Radio Galaxy (Virgo A) with jet
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Radio galaxy with jet



Observing bulge stars in the infrared with Phoenix
EcheIIe but single order ...
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LETTER TO THE EDITOR

Chemical similarities between Galactic bulge and local thick disk
red giant stars

J. Meléndez'?, M. Asplund®, A. Alves-Brito*, K. Cunha®®, B. Barbuy*, M. S. Bessell?, C. Chiappini’*,
K. C. Freeman?, I. Ramirez’, V. V. Smith’, and D. Yong?

High resolution IR spectroscopy with Phoenix at Gemini
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Data reduction in the infrared : one star
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]. Meléndez et al.: Chemical similarities between the Galactic bulge and thick disk
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Fig. 1. Observed Phoenix spectra of selected bulge giants as well as thick (Arcturus = HD 124897) and thin (HD 211075) disk stars.
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Fig. 7. Observed (dotted line) and synthetic (solid line) spectra of Arcturus in the region 1.551—-1.558 pm.



Long slit spectroscopy

Cutin the spatlal dlrectlon for PA = 43

i " K-band ——
: northern source .
15 + -

- western companion 1
w
£ A
2 I -
o 10 } || .
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f ) L
@ [ |
< L [
& 5} | B .

n | | separate source

|
| spiral arm

SRV L W, - N AV

350 400 450 500 550 600 650
offset along slit [pixels]

Fig. 4. Cut along the spatial axis of the two-dimensional K-band spec-
trum obtained for the PA = +43° setting (see Fig. 2). The cut consists
of an average over almost all the spatial lines of the image.

Fig.2. ISAAC J-band image of | Zw 1 overlaid with the two slit settings
used for the ISAAC long-slit spectroscopy. The slit for PA = 0° includes
the QSO of I Zw 1 and the northern source, the slit for PA = 43° in-
cludes the northern source and the likely western companion.
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Multi-slit spectroscopy

Dispersing
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Figure 19.12. The essential elements of an astronomical spectrometer.
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GMOS

2 Gemini Multi-Object Spectrographs : GN & GS
5.5 arcminute field of view

lmaging

0.36-0.94 um long-slit spectroscopy

0.36-0.94 um multi-slit spectroscopy

Integral Field Unit (IFU), to obtain spectra from a
35 arcsec? area with a sampling of 0.2 arcsec



Instrument

GMOS-N (original EEV and
upgraded e2v DD)

GMOS-N (Hamamatsu)
GMOS-S (original EEV)

GMOS-S (Hamamatsu)

Pixel Size
(arcsec)

0.0728

0.0807
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0.080

GMOS imaging field = 5,5 x 5,5 arcmin

GMOS imaging

NGC628=M 74

Imaging Field of View
(arcsec?)

330 x 330

330 x 330

330 x 330

330 x 330




The slit has some length, rather than

G MOS IOng-Slit being a “hole”, because we need to

observe the sky emission as well

500
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Stellar Population and Kinematic Profiles In Spiral Bulges & Disks:
Population Synthesis of Integrated Spectra

Lauren A. MacArthur'*, J. Jesus Gonzalez?{, and Stéphane Courteau®}
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A LIBRARY OF STELLAR SPECTRA F| uXx
GEORGE H. JAcOBY AND DEIDRE A. HUNTER
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Figure 2. Spectra of the 70 S5P templates used in the population synthesis fits. Metallicity increases from left to right. Different ages have different colours
and are labeled m leftmost panel All spectra are normalized to thewr V' -band flux.

MacArthur et al. 2009

Z1



+ -
- . L £ - L]
*
; . ] % ; 5 -
NGC 0173 - SA{rs)c NGC 628 - SA(s)c UGC 2124 — SB(r)a, MGC 7480 — Sbe
; - " ."',4.L o
: ?ﬁf : =
. i |II r i ; .:;-; ./..
o I I a" - N - Er
o |I L 'I A " b o . *
:& £ ﬁi i #* I - %.
] Ll * *
v k i 1 . ; - 'I.I ~
: NGC 7495 SAB(s)c NGC 7610 = Scd NGC 7741 — SB(s) IC 239 - SAB(rs)cd_
igure 1. Observational set-up for the eight galaxies 1 3 1

server (CADC; http://cadewww.dao.nre.cal). The blue line represents the slit, the red (dashed) box and lm

arm represent the FOV of the GMOS wavefront
ensor camera, with the box at the end of the arm centered on the gide star. The panels for large ; ] C

; 7 628, NGC 7741, and IC "_-'39'; also show, as
rellow lines, the sky offset positions. The FOV for the CADC pictures differ in all the panels but th

slit lmtrrh 15 everywhere the same (57).
2009 MNRAS, 395, 28
Stellar Population and Kinematic Profiles In Spiral Bulges & Disks: G M OS

Population Synthesis of Integrated Spectra

°
hane Courteau®{ I O n g- S I It




GMOS
long-slit

t

<AP» =6.53 Gyr -
<Z>, = 0.035 7
] T¢=0.0 y*=3.30 -

F, (counts/1000)

12 — _
5 !}‘1 — . | . | . [ . B [ 'ﬂ, — ! 1 ...I N
E‘{\g 0] _— .1| ‘l"flg”“‘:r%-.f"lf i HJ I&.f'.nﬂw —-q-"nf M) uﬁwf\rﬁr o TVt "‘-,Ij” N_r‘"";nd'p.h.}-ﬂ-l:
-9 _
I |

45[]{] EDDD 55'[](} GDDU
A(R)
Figure 3. Central observed spectra (black) and full population synthesis fit (red)
2009 MINRAS, 395, 28

Stellar Population and Kinematic Profiles In Spiral Bulges & Disks:
Population Synthesis of Integrated Spectra

BEDD

Lauren A. MacArthur'*, J. Jesus Gonzalez?{, and Stéphane Courteau®}
1 Department of Astrophysics, California Institute of Technology, MS 105-24, Pasadena, CA 91125

2 Instituto de Astronomia, Universidad Nacional Auténoma de México, Apdo Postal 70-204, Cd. Universitaria, 04510 México

3 Department of Physics, Engineering Physies & Astronomy, Queen’s University, Kingston, ON K7L 3N6, Canada



GMOS multislit

With a 5.5 arcmin field of view, 30-60 slits can
typically be located in a single mask

maximum of several hundred slits when using
narrow-band filters

Slit widths 0.5 arcsec or larger

Masks designed from GMOS direct imaging
Masks designed from object catalogs

R (max) ~ 4000
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DEIMOS (Keck II)

generous slit length spanning 16.6 arcmin on sky
(vs. 5,5 arcmin for Gemini GMOS or 7 arcmin for FORS2/VLT)

large 8kx8k detector mosaic featuring eight CCDs

advanced, closed-loop flexure compensation
system achieving image stability of £0.25 px over
360° of instrument rotation

wide spectral coverage (up to 5000 A per exposure)
high spectral resolution (up to R=6000)

multi-slit spectroscopy of 100+ resolved targets per
mask or 1000+ targets with narrow-band filters

IDL-based data reduction pipeline



Dispersed Images: . &c? s{\@@:&
“blue" QY O \,bo Q}Q’
“lambda cen” N Q
& o
“red” be

Parallactic
angle

Seen From Front

DEIMOS Axes PA= -47.0

https://www?2.keck.hawaii.edu/inst/deimos/dsim.html

If you don’t have a preferred orientation on the sky, then put the slit
at the parallactic angle (position from the object to the Zenith), also
known as slit in the “vertical” position.

- slit aligned vertically, to avoid losses in the blue to UV region 28



Object: X 7 Parallactic
Observer’s latitude: ¢
Zenith: Z <
Celestial North Pole: P
Declination: 6
Azimuth: A &

Altitude: a

Sides of triangle:PZ: 90°- ¢.ZX:
90°- a.PX: 90°- .

Angles of triangle’AtP is H, the
local Hour AngléAt Z is 360°=AA A por 2ot
Xisq, the parallactic angle http://star-www.st-and.ac.uk/~fv/webnotes/chapter7.htm

If you don’t have a preferred orientation on
the sky, then put the slit at the parallactic
angle g, a.k.a. as “vertical” posttion.



https://www2.keck.hawaii.edu/inst/deimos/gratings.html

600ZD 600 7500 0.65 5300 35 . ,f’ﬁ
830G 830 8640 0.47 3840 2.5 m;m
900ZD 900 5500 0.44 3530 2.1 :{-m
1200G | 1200 7760 0.33 2630 1.1-16 . /“ .

30



https://www2.keck.hawaii.edu/inst/deimos/filter_list.html

LoNG-PAss ORDER-BLOCKING SPECTROSCOPY FILTERS

BAL12 "Clear" filter for spectroscopy without an order-blocker.

GG400  3GG400 + 3WG305 4000
GG455  3GG455 + 3WG305 4550
GG495 6GG495 4950
0G550 60G550 9500

31
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The Focal Reducing Imager and Spectrograph FORS,
built for the optical 16-metre ‘Very Large Telescope’
of the ‘European Southern Observatory’

Doctoral thesis, Harald Nicklas, Gottingen 2005

Partnership: Gottingen, Mlunchen, Heidelberg
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FORS1 (1998) :
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Sao Paulo, as seen from Butanta, 6 May 2018
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Focal reducer = wider field

—

f/2.8 (F 16 mm)x O 75 9 £/2. 1 (F = 12m)




Focal reducer = wider field




Beautiful spiral
galaxy NGC

1232.

It was one of
the first
images taken
by the
fantastic FORS

instrument at
VLT/ESO, 1998




. FORS2 Field6.8"x 6.8 or4.25'x 4.25’
* Imaging Reduce focal ratio by 4.4 or 2.2
Instrument Mode Mag-limit

Direct Imaging (E2V) U=25.9 B=27.6 V=27.3 R=26.6 1=25.8

Direct Imaging (MIT) U=24.5B=27.1 V=27.0 R=26.7 |1=25.7 z=24.7

o MIT is the default CCD (2kx4k); E2V is more sensible in the
SpeCt rosco py blue, but strong fringing above 650nm [only visitor mode]

Instrument Mode Rs = ANAA Mag-limit
Longslit Spectroscopy [1] 260-2600 R=24.2-23.3
MOS - movable slits [2] 19 slits 260-2600 R=24.2-23.3
MXU - exchangeable masks 80 slits 260-2600 R=24.2-23.3
or <470 narrow regions
Spectropolarimetry 260-2600 R=19.2-17.2

[1] In longslit spectroscopy, there is a set of 9 slits with fixed width between 0.3" and 2.5".
[2] In multiobject spectroscopy one may have 19 slitlets >



Calibration arcs for multi-slit IVIXU

) MOS arc lamp exposure:
FORS2-MXU, GRIS_1501+27
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Abell 1689
© Hubble




THE INSTRUMENT: FORS2

field of view 7'x7' (2048x2048 pix)
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VLT/FORS?2
spectroscopy
in the
GOODS-South
field

Vanzella et al. 2004

Great Observatories
Origins Deep Survey
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Figure 1: Typical FORS2 data products for an individual slit of the
multi-object mask. From the top of the figure: the 2-D spectrum of the
arc lines used for the wavelength calibration, a 2-D science exposure
(1200 seconds), the final flat-fielded and sky-subtracted 2-D spectrum
(co-addition of 12 exposures for a total of 4 h), and at the bottom the
1-D spectrum with the identification of the main absorption and emis-
sion lines (in this example an elliptical galaxy at z = 1.100,
GDS J033217.46-275234.8).



EXOPLANET ATMOSPHERES
Transits: Transmission Spectroscopy

5
=
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>
X

The key point is that the edge of the planet is ‘fuzzy’ rather than sharp due to
the atmosphere.

Therefore, the transit depth (apparent size of the planet) depends on the
wavelength of light. © Jacob Bean



Models of tran5|t spectroscopy planet radlus VS. A
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Exoplanets with FORSZ

095, ;:—uazau.} MR Saten st AT PRSP S,
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Fig. 1. 10’ x 10’ plot wnsng'd:'g o 1_ ,
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Potassium detected in WASP-177
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Fig. 11. Transmission spectrum reproduced with 50 A-wide bins, as compared to Fig. 10, for domains where the possible presence of optical
absorbers, such as sodium (left column) and potassium (right column), would result in an increased planetary radius. The theoretical atmospheric
models are also overplotted in addition to the inferred radii, and their colours correspond to those in Fig. 10, which have again been binned to the
resolution of the spectrum and plotted for 1.6 scale heights, as was performed for the overall spectrum. It must be noted that these models have
not been fitted to the data points and the transmission spectrum data have not been used as a priori for the production of the model atmospheres.
The black shaded region in the right column highlights the region where telluric absorption as a result of the O, (A) lines introduces significant
systematics in the light curves produced in this region.

Sedaghati et al. 2016 48



https://www.eso.org/public/usa/images/esol729b/
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Figure 2 | WASP-19b transmission spectrum. Blue, green and red data points correspond to
observations made using the 600B, 600RI and 600z grisms, respectively. The best-fitting
spectrum is shown as a red curve and yellow points at a representative R = 3,000 9



Integral Field Spectroscopy (IFU)

Microlenses slit Spectra on
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GMOS IFU

Lenslet array (containing 1500 elements) in the
pre-slit slice the focal plane into many
components.

Each lenslet is coupled to a fiber.
The fibers end at the slit of the spectrograph.

The science field of view is 35 square arcsec (5"x7")
and is sampled by 1000 elements. The sky is
sampled by the remaining 500 elements which are
located ~1 arcmin away from the science field



https://www.gemini.edu/sciops/instruments/gmos/integral-field-spectroscopy/basic-design

| Detault 3 |

GMOS IFU Basic Design

Gemini Observatory > Sciops > Instruments > GMOS > Integral Field Spectroscopy

Hexagonal lenslets fully sample the FOV, fibers redirect the light to "slits" for

Lensletfiber design effective detector use

Easy deployment slides into the focal plane similar to a slit mask

Wavelength range 0.4-1.1 microns

IFU format Two fields separated by 1 arcminute

rlected diameterotindvidual —02r  Each lens 0.2”, in total cover 5”x7” arcsec
Two-slit mode 22 Jg;rgseused (half in each field) for maximum FOV, but with limited spectral
One-slit mode half the number of fibers and FOV for extended wavelength coverage
Fields of View (FOV): two-slit mode: one-slit mode:

"Object” FOV 5" x 7" (1000 lenslets) 5" x 3.5" (500 lenslets)

MNod & Shuffle FOV (GMOS-S 9" x 5" (700 lenslets) 5" x 2.5" (350 lenslets)

only)

"Sky" FOV 5" x 3.5" (500 lenslets) 5" x 1.75" (250 lenslets)

The overall design of the IFU is shown below. The IFU is stored in one of the three mask cassette slots and it is inserted
into the beam as if it were a slit mask. Two pick-off mirrors direct light from the focal plane through fore-optics in the
enlarger body and onto the lenslet arrays. Fibers then reformat the focal plane into two pseudo-slits that pass the light into
the rest of the spectrograph. Either of these slits can be masked off in order to get more wavelength coverage but half the
field-of-view ("one-slit" mode). The GMOS-S IFU also includes masks for allowing use of Nod & Shuffle.



University
_+ of Durham - (GAfOS Integral Field Unit observes NGC1068

Image taken by
GMOS without
using the IFU

One image
at each
wavelength
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MUSE (Multi Unit Spectroscopic Explorer)

' MUSE splits the adaptive optics
corrected field of view in 24

- sub-fields (24 IFU spectrographs

Wl at the VLT Nasmyth focus!)




The MUSE instrument on the VLT: equipped
with 24 continuous flow cooling systems

™ /

The MUSE instrument is one of the most recent additions to the instrument complement of the VLT. It has 24 detectors,
each of which needs its own continuous flow cooling systems. Such innovative systems were first developed at ESO for the



Number of modules 24

Wavelength range 480 — 930 nm (nominal)
465 — 930 nm (extended)*

Wavelength range excluded for AO
observations (Na Notch filter):

582 — 597 nm (nominal)
578 — 599 nm (extended)

MUSE/VLT has a wide field with
the same pixel scale (0.2” / pixel)
as GMOS/Gemini, but covering

60x60” rather than 5x7”

Resolving power 1770 (480 nm) — 3590 (930 nm) (WFM)
1740 (480 nm) — 3450 (930 nm) (NFM)

Spectral sampling 0.125 nm/pixel

Detectors (per module) 4k x 4k e2V CCD

Field of view Wide field: 59.9” x 60.0" (WFM)

Narrow field: 7.42" x 7.43” (NFM)

Spatial pixel scale 0.2" / pixel (WFM)
0.025” / pixel (NFM)

Throughput (total atmosphere, 14 % (480 nm)

telescope and instrument) 33 % (750 nm)

14 % (930 nm)




Splitting the MUSE field of view into 24
sub-fields (= 24 IFU spectrographs)

1.1.2.5 Spectral format
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N
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Figure 10: Overview of the splitting of the
field-of-view from the fore-optics to one of
the MUSE detectors. Left: splitting of the
MUSE FOV into 24 sub-fields entering
each channel. Center. shape of the
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https://www.eso.org/sci/facilities/paranal/instruments/muse/doc/ESO-
261650 _MUSE_User _Manual_8p2.pdf



Multi-object spectroscopy with fibers

Spectra on CCD

(a)

M80 globular cluster

Good for not-so-close objects,
allows to cover a wide field ==




Fibers are positioned using magnetic
light

buttons l

':i (/8 I:'

Beam,
I i

| i
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1 1
I. I
I Hypodermic Sleeving
I
A —

Fiber Optic

NdFe
Magnet

Steel Focal Plate

Figure 1: Schematic view of a fiber button on the focal plate



The 2dF robotic fibre positioner which feeds

the is mounted at the
prime focus on top of the AAT 3,9m telescope.

Spectrograph is at the coude room
(38 m de fibras opticas)

TN,

X

Positioner :
Gripper
Field plate
= Tumbler
Focal plane
N
Corrector Retractors

B\

Figure 2 Cutaway view of 2dF postioner and plate exchangerj


http://www.aao.gov.au/AAO/2df/aaomega/aaomega.html

The 2dF robotic fibre positioner

The metal field plate is seen populated with fibre buttons which are used to relay the light
from astronomical targets down to the AAOmega spectrograph. The robot gripper is seen
hovering over a button which it is about to move to a new target position.
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Old 2dF (one arm)
Almost 400 spectra (200 in each CCD)

Zal MY Nibres I 1997




Latest 2dF AAOmega spectrograph (2005)

* 2 degree field of view (compared to 5-25 arcmin in 8-10m

telescopes)

* About 400 fibers

* Two arms covering full optical range 370-850nm,

or 470-950 nm at R~ 1300
* Resolving power up to
R~ 10 000 is possible but with
smaller spectral coverage
* Simultaneous robotic

configuration for next field
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Almost 400 spectra for red arm
tra on Iglhge side)
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Figure 3. This 2hour (4x1800sec) raw AAOmega frame shows the full 2D CCD frame containing the 392 science fibre

spectra. Dispersion runs left to right in the low resolution red f)acen:TZSDﬁ, RleDD} unextracted spectra. Note the
spectral curvature in the unsubtracted sky emission lines.
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Sky subtraction with 2dF/AAOmega

NOAO/IRAF V2.12.2a-EXPORT will® aaclxa.aao.gov.au Mon 18:36:56 01-May-200
[0dowd_lde]: AAOmega COSMOS field INDEF ap:l beam:0

| ! ! ! | !
5000 — —

4000 — —

3000 — —

2000

1000

espectro do céu

GO0D0 B500 7000 7500 Booo 8500 espectro dO quasar
Wavelength (angstroms) apés subtragéo do céu

Figure 4. An example spectrum shows the ~1% sky subtraction which can be routinely achieved with A AOmega. The
lower trace shows the spectrum of the underlying faint quasar target once the strong night sky spectrum (upper trace) has
been subtracted. Bad pixel masking has not vet been full integrated into the reduction software, as evidenced by the two



Automatic reduction at 2dF AAOmega
400 blue spectra + 400 red spectra !

http://www.aao.gov.au/2df/aaomega/aaomega_2dfdr.html

CAstronomy | Instrumentation | Obseving | Images
2dfdr Software

2dfdr is an automatic data reduction pipeline dedicated to reducing multi-fibre
spectroscopy data (with current implementations for AAOmega with either the 2dF or
SPIRAL IFU top ends, 2dF, 6dF, FMOS and the older Spiral). A graphical user
interface is provided to control data reduction and allow inspection of the reduced
spectra. It is being continually developed at the AAO in response to user feedback.
You can reduce most of your data by simply pressing SETUP+START in the

Graphical User Interface.



An Efficient Approach to Obtaining Large Numbers of Distant

Supernova Host Galaxy Redshifts
http://adsabs.harvard.edu/abs/2012arXiv1205.1306L

C. Lidman*‘f‘*ﬁ@, V. Ruh_ﬁ?parm—fﬂeidera M. SHME'U{I_-HD; J. ﬂi’yz&ﬂga_‘ﬂ“E; P.

Abstract: - We use the widefield capabilities of the 2dF fibre positioner and the
AAOmega spectrograph on the Anglo-Australian Telescope (AAT) to obtain redshifts
of galaxies that hosted supernovae during the first three years of the Supernova Legacy
Survey (SNLS). With exposure times ranging from 10 to 60 ksec per galaxy, we were able
to obtain redshifts for 400 host galaxies in two SNLS fields, thereby substantially increas-
ing the total number of SNLS supernovae with host galaxy redshifts. The median redshift
of the galaxies in our sample that hosted photometrically classified Type Ia supernovae
(SNe Ia) is = ~ 0.77, which is 25% higher than the median redshift of spectroscopically
confirmed SNe Ia in the three—year sample of the SNLS. Our results demonstrate that

' ' ! ! S — rographs on 4m telescopes to efficiently
50~ Bl FORS1+2 median redshift 0.59 |4 st galaxies over the large areas of sky

401 BN AAOmega median redshift 0.62 |4 .gva surveys, such as the Dark Energy
30

0
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AAOmega no telescopio AAT de 4m
B o2 Tha os o oso Lo iz 11 16 € mais produtivo que o FORS no VLT

—— - - de 8m (campo de apenas 7’ x 7’)
Hl FORS1+2 median R mag 22.06

Il AAOmega median R mag 22.23 ||

(RS

2

| Figure 3: A comparison of the host redshift and
magnitude distributions obtained with FORS1 and
1 FORS2 with the host and magnitude distributions
obtained with AAOmega.
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Radial velocity and metallicity of the globular cluster 1C4499 obtained
with AAOmega* Warren J. Hankeyf and Andrew A. Cole

School of Mathematics & Physics, University of Tasmania, Private Bag 37, Hobart TAS 7001, Australia

The half-light and tidal radii of IC 4499 are 1.5 and 12.35 arcmin,
respectively (Harris 1996). Fibres were preferentially allocated to
the centre of the 2° field. Once the cluster centre was sampled as
densely as possible with fibres, the spare fibres were allocated to
stars outside the cluster centre in the same colour and magnitude

' 6450

T T
AE % WWM .
.8 —
B = =]
15h20m 15k 14h4(m
A —{:ure 2. Observed targets in a 2° field around IC 4499. The tidal radius
shown by the dashed line: the fibre allocation was strongly weighted to
| | | 1 | | | lect targets within this radius.
8450 8500 8550 BE0O 8450 8700 8750
Wavelength (Angatrams}
Figure 3. Typical spectrum of IC 4499 member RGB star showing the Can 68

triplet and many weaker metal lines. Star ID 6450 in Table 3.
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Table 2. Summary of results.

Cluster N, W' (A) Kyg (mag) [Fe/H] A[Fe/H] Vi (km s AV, (km s~
M68 51 2.59 £0.35 14.49 —1.88 £0.13 0.11 =0.14 —98.6 £ 1.5 —42+42
M4 70 4.90 £ 0.34 11.13 —1.12 £ 0.14 0.07 £ 0.14 65.7x09 52+ 1.1
M22 81 36l £046 12.21 —1.55 £0.17 —0.07 £0.17 —1505%+13 —1.7£ 1.5
IC 4499 43 3.70 £0.29 15.97 —1.52+0.12 31504

IDall’Ora et al. (2006). A is difference of measured — literature value. 69



FLAMES (VLT/ESO) - Fibre Large
Array Multi Element Spectrograph

* Field of view: 25 arcmin in diameter
* UVES mode is for high resolution
(R~ 47 000) but only 8 objects

* GIRAFFE mode:

- MEDUSA submode up to 130 targets
at R~ 5600 - 25000

- [IFU submode in small field 2x3arcsec
- ARGUS submode : larger IFU (12x7”) &
* Simultaneous UVES + GIRAFFE ok '

* Pipeline (automatic data reduction) "




Fiber positioning at FLAMES

(< 15 min while observations are being performed on the other plate)

The Fiber Positioner (OzPoz)

The OzPoz fibre positioner is based on the successful concept developed for 2dF at AAO: while one plate is
observing, the other one is positioning the fibres for the subsequent observations. The dead time between
two observations is therefore limited to less than 15 minutes, guaranteeing a very good night duty cycle.
0zPoz has the capability to host up to 560 fibre per plate.

OzPoz is able to host up to four plates, but only two are used in the FLAMES configuration. Each of these two
plates will feed GIRAFFE and the red arm of the UVES spectrographs.

Plate One is hosting

« 132 GIRAFFE MEDUSA buttons,
« 30 GIRAFFE IFU buttons (15 objects plus 15 sky),
+ 8 UVES buttons.

With Plate One it is possible to use UVES and GIRAFFE simultaneously.
Plate Two is hosting

+ the same buttons as above,
+ a central GIRAFFE IFU "Argus" facility and 15 Argus-sky buttons.

To these two plates, several buttons for centering and maintenance purposes have been added.

The minimum cbject separation is 10.5 arcsec. This minimum distance is entirely limited by the size of the
magnetic buttons. OzPoz is able to position the fibres with an accuracy of better than 0.1 arcsec (+
astrometric error). It has its own Observing Software and control electronics, as well as the necessary
preparatory observing tools. Finally OzPoz is equipped with its own calibration system.

Very accurate calibrations can be obtained by rastering the fibre buttons with an r-theta arm, and repeating
this procedure many times. Such calibrations are the only ones planned on a daily basis.

The Fibre Positioner (see ESO press realease 07-95 ) is being built by the BAUSTRALIS Consortium, lead
by the Anglo Australian Observatory (AAO, P.. K. Taylor, Co-P1. M. Colless).

Further information about OzPoz can be obtained Ehere.







http://www.eso.org/sci/facilities/paanainstuments/ﬂaes/inst/Girffe.hI

Th-Ar calibration in medusa mode using the HR9 setup. Lamb
ncreases from right to left. The Y- axis gives the position along the slit

View of the back of one Ozpoz
plate where all the fibres are
attached with magnetic buttons

Flat-field image in medusa mode with the same HR9 setup. Wavelenghts are increasing from
right to left. The vertical axis gives the position along the slit.



VLT/FLAMES spectroscopy of Red Giant Branch stars
in the Carina dwarf spheroidal galaxy.*

B. Lemasle!. V. Hill>. E.Tolstoy!. K. A. Venn’. M. D. Shetrone*. M. J. Irwin’. T. . L. de Boer!. E. Starkenburg'. and

S. Salvadori!
anna members
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http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=2012A&A...538A.100L&db_key=AST&link_type=ABSTRACT&high=4f969dff2110444

Na-O anticorrelation and horizontal branches

Il. The Na-O antlcorrelatlon in the globular cluster NGC 6752
A&A 464.927-937 (2007) B R R I S e
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[

With ESO VLT/FLAMES multi-

object medium & high-resolution
spectroscopy, Europeans quickly
beat the Americans studying N
globular clusters, who were doing -
just one star at a time

Fig. 5. Upper panel: |Na/Fe] ratio as a function of [O/Fe] for red giant

stars in NGC 6752 from the present study. Upper limits in [O/Fe] arein- __

dicated as blue arrows. The error bars take into account the uncertainties
in atmospheric parameters and EWSs. Lower panel: literature data from
several study (see text) superimposed to our results. Filled and open
large circles are subgiant and turnoff stars from Gratton et al. (2001)
and Carretta et al. (2004). Filled squares are RGB stars from Gratton
et al. (2005). Diamonds with crosses inside are RGB stars from Yong
et al. (2003, 2005). Open triangles are giants from Norris & Da Costa
(1995) and Carretta (1994).
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Deciphering the star-formation scenario of the Sh2-296

nebula. Profa. Jane + Beatriz Fernandes
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Galactic Longitude

The Gemini GMOS fields (squares): Blue squares are used to indicate the new proposed
observations, while green squares correspond to the fields for which the masks are ready. The

red squares represent the fields where spectra have been previously acquired.
BLACK CIRCLES: XXM fields (X-ray). CIRCLES: VLT/FLAMES field
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The future for multi-object fiber spectroscopy at ESO:

AMOST (4m VISTA/ESO telescope with FOV of 4 degrees
& 2436 ﬁbers) Most of the 4AMOST science time will be devoted to Community

surveys, but Pl science possible. A distinctive advantage of
4MOST lies in the capability to carry out many different science

Baseline Specification

programs in parallel 2 small programs possible

Requirement

Field-of-View in hexagon

Fibre multiplex per pointing

Smallest target separation
Low-Resolution Spectrographs (LRS)
Fibre multiplex

Spectral resolution

Wavelength coverage

High-Resolution Spectrographs (HRS)
Fibre multiplex

Spectral resolution

Wavelength coverage

Baseline Specification

4.1 degree?
2436

<17"

1624
R>4000-7800
370-950 nm

812
R>18,500
392.6-435.5,

516-573 &
610679 nm




Multi-object fiber spectroscopy in the North.

Prime Focus Spectrograph at 8m Subaru:
- FOV of 1.3 degrees Fiber cable
- 2400 fibers distributed Fierconector m .
among 4 spectrographs "\\&,
- Each spectrograph 7

Tertlary mirror floor

Prime Focus
Instrument

2400 fibers
| steered by
or| positioners

(usi_‘e'.; \ )
/

covermg 380-1260nm
- Low or medium
resolution

Metrology camera
. as a Cassegrain
instrument




Multi-object spectroscopy : which one?
IFU ? Longslit ? Multislit? Multifiber?

The GMOS IFU
Image taken by records a
GMOS without spectrum

using the IFU for each pixel

GMOS IFU
Field of view

Aglomerados Omega Cen (left) e
8 47 Tuc (right) s3o aprox. do
| tamanho angular da Lua cheia®
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