


OSIRIS
Observing Modes and

Scientific Applications




The astronomer point of view:

nfinite field

nfinite spatial & spectral resolution

nfinite spectral range

100% throughput and efficiency




Why OSIRIS?
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Why OSIRIS?

Tunable Imaging
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Why OSIRIS?

Multi-object spectroscopy




Observing Modes: Imaging

e Broad Band

— With conventional broad band or
Interference filters.

unable

— Using the Tunable Filters
e Standard
e Charge-Shuffled Continuum Mode




Observing Modes: Spectroscopy

e Long Slit
— Selecting one of the possible long slits
fixed width available.

e Multi-Object
— Standard
» Using slitlets for sky subtraction

— Point source crowded fields
» Using pinholes for each object




Observing Modes: Fas

—ast Spectroscopy

—ast Photometry

—ast Continuum Photometry
—ast Line Photometry

Reference Comparison
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Science

Planets and Stars

Normal Galaxies and the Interstellar medium
Active Galaxies

Distant Galaxies and Quasars

Clusters of galaxies

Gamma Ray Bursts (ToO )




Planets and Stars

o Possibility to search
for faint giant planets.

e Detection of giant
planets via imaging.

« MOS to characterize
the objects.




Planets and Stars

Physics of X-ray binaries
A Low Mass X-Ray Binary: 4U 1820-30

— Spectrophotometry of X-ray emission

- 1 BURSTS
selected Low Mass X-ray L
b|nar|eS. 0 seconds 30

— flares In accretion disks ’
P . cretion

el tl me_resolved — 'Eutm[::sgtar
spectroscopy in LMXBs
— Study of the structure of

the accretion disks of
these systems.




Planets and Stars

e Massive stars in nearby galaxies
— Star spectrum in nearby galaxies.

— Radial metallicity distributions, rotational
mixing, effective temperatures vs. Metallicity,

— Key to interpreting the composite spectra of
high redshift galaxies.

Shell, supershells, and star formation
— Study of interarm and arcs star formation.

— Kinematics of the gas, ionization and
excitation of emission line gas, ages of the
stellar populations.




:

N 66 in SMC: H-alpha vs.
SupTe-Gam (B, Y, HIE) ROSAT PSPC X-ray image

Subaru Telescope, National Astronomical Observatory of Japan  September 7, 2001
Copyright (© 2001 National Astronomical Observatory of Japan, all rights reserved




Normal Galaxies and the ISM

 Emission line objects.

— Refinement of the physical conditions of HIl regions
and the detection of less bright HII regions.

— The Diffuse lonized Gas (DIG) in nearby late-type
galaxies and blue compact dwarf galaxies

— Which is the exciting source of the DIG? Photons,

shocks, or ...? Impact of star formation on the ISM?
How Is the escape of the ionization photons in the
IGM?

* Line strenghts maps of elliptical galaxies.

e Global and radial distribution of the stellar
population of galaxies.
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Normal Galaxies and the ISM

Origin of Dwarf Ellipticals according to the
KInematics (rotation) and line strenght (stellar
population).

Key factors for distinguishing between origins
oroposed for dE.

The origin of Blue Compact Dwarf Galaxies:
young galaxies or old dwarfs with a dominating
star bursts?

Line-strengh gradients of nearby ellipticals, using
the TF capabilities to produce two-dimensional
maps of key spectral features.

How the ellipticals form?: it Is a monolithic
collapse or a hierachical scenario?




NGC 1705: HI
In blue, broad
band (B) In
green, HIl in
red.

NGC
3115, a
nucleate
d dwarf
galaxy

The giant
elliptical
galaxy M87, In
the center of
the Virgo
cluster



Active Galaxies

o Study of the AGN-Starburst connection In
powerful radio galaxies.

— Constrain the age of the starburst

 AGN host galaxies

— Stellar populations of galaxies hosting AGNS,
and the link between AGN activity and star
formation. Population synthesis models +
line-strenght indices (minimizing the
age/metallicity degeneracy)

e Extended ionized regions around AGNSs

Maps of extended regions using the TF
Imaging capabillities.







Image of the SeyfertGalaxy NGC 5728 in
[Ol11]5007.



Distant Galaxies and Quasars

* Relationship between high redshift
galaxies and Lyman- a absorbers

— Effective use of the TF for identification of a
large number of galaxies

 Environments of quasars at high redshift

— Important for understanding the origin of
radio emission in AGN, and for linking the
QSO phenomenon to the formation of
galaxies.












Clusters of Galaxies

|dentification (TF) and spectroscopic
characterization (MOS) of the population of
emission line galaxies in clusters at selected red-
shift windows .
Study of stellar population
Chemical evolution
Statistical studies (i.e. Fractions of AGNs, distri bution vs.

Z).

Kinematics of emission-galaxies in clusters at
Intermediate redshifts.
Understanding the dynamics and



Gamma Ray Bursts/ToO

 Nature of GRB: study
of environment and
the host galaxy, the
Incidence of jets, ...

o Use of future satellites
for object acquisition.



Finally...

* The versatility of the instrument Is
reflected in the variety of described
scientific programs.

* A large number of astronomers will
benefit for the access to GTC and
OSIRIS.

* A lot of work expected, but the
rewards are ahead of us....
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