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Spectra are needed to derive stellar
continuum, emission lines, etc.
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We need SPECTRA |
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What NIRSPEC can do |
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= NIRSpec Multi Slit Capabilities
> Micro Shutter Array

[lluminated FOV
365 Shutters @ 267 mas

«— » 4 x 365 x 159 Shutters

in FOV
A
Fixed Slits & +« || [171 Shutters
IFU Aperture @ 528 mas

sz arenin | ST

Single 200 mas x
3.56 arcmin 450 mas slits

Direction of Dispersion

9 Square Arcmin of MSA Area



Overall NIRSpec GTO Galaxy Assembly

Plan

* a MSA wedding cake survey at R=100 and R=1000

1) Deep, 20-30 sq arcmin, 1-5 um, 40-45% of the time,
AB<29-30, 2<z<14, with NIRCAM team

2) Medium, 100 sq arcmin, 1-5um, 40-45% of the time,
AB<27-28, 2<z<14 , with NIRCAM team

3) Shallow, 400 sq arcmin, 2-5um, 10-20% of the time,
AB<25-26, 7000+ spectra, 2<z<4 (4<z<14)

=500 hours
Fields: HST, NIRCAM deep and medium fields

4) R=3000 IFU spectroscopy of extended objects
=300 hours
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Immediate results

* up to 300 spectra to AB=29.5, z=10 and
beyond

* up to 1500 spectra to AB= 27, z=6 and beyond

Extensive characterization of the field
population to L./10 at the highest redshifts



Overall Goals

Obtain accurate spectroscopy from z=15 to z=2 — the era of first
light to the peak in SFR, AGN growth, and the onset of the red
sequence

Go > 5 magnitudes fainter at 1-5 um than possible now — sample an
entirely new domain.
Science questions (see the beautiful presentations at this meeting)
— what are the earliest galaxies/stellar populations (pop 3, etc) ?
— what caused reionization, what is escape fraction ?
— what are the stellar masses, metallicities, SFRs, ages, etc ?
— How do star formation rates and stellar masses evolve ?
— how do galaxies assemble ?
— how is star formation regulated ?
— how does AGN growth relate to galaxy growth ?
— what is the role of environment ?
— what is the relation between galaxies and their halos ?
— what feedback processes can we observe ?



NIRSpec Simulations
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Retrievability of galaxy physical parameters
Global results for 10,000 pseudo-observed galaxies (wide range of true parameters)

R=100, S/N=5/pixel R=1000, S/N= 5/plxel

[l Log( @ 5/Gyr)

“ Log((Ps/Gyr ‘)

10 — 10

@
T T

C_1 1
retrieved value

9 -1 12+log(O/H)

averaged retrieved PDF

true value true value

. true parameter value e
See also presentation by Chevallard P (Pacifici et al. 2012)



Redshift

A cautionary tale — 3D-HST
spectra
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Flux / Continuum (+ constant)

Flux / Continuum

Residuals
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One Key Result

Census of the universe to z=14

* Select galaxies in the red (4.4) -

— rest frame optical to z=9 - get dusty, “old”, or low
star formation galaxies to z=9

* Consistent stellar masses and ages
(get rid of those emission lines !)
* Consistent star formation rates from Balmer lines

* Evidence for Pop Il or AGN, or other “special
effects” ?



Don’t get euphoric yet

Spectra undersampled at 0.1 arcsec pixel scale
PSF varies significantly from 0.6 to 5 um

Galaxies are extended — (large) slit losses as
function of wavelength and difficulty in modeling

Multiwavelength NIRCAM imaging is almost a
“must” to allow modeling




Conclusion

* NIRSpec will produce thousands of spectra
from low redshift to the highest redshifts

* NIRSpec an push to the limits of imaging

* NIRSpec will vastly extend our
characterization of the high redshift universe
and produce consistent estimates of key
properties of galaxies
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log(¢)[h3Mpc2/log(M,,,)]

An example
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Failed Closed Shutters
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Location of Spectra

James Webb Space Telescope

CaF, R100 Prism
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Location of Spectra
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