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OTE = Optical Telescope Element
OTIS = Optical Telescope + ISIM

. months of project funded critical path (mission pacing) schedule reserve

Spacecraft panels to I1&T

Spacecraft R

Spacecraft Component Development | Spacecraft Fabrication and Assembly Spacecraft Structure to 18T

Sunshield Des. & Development | Flight Sunshield Fabrication, Assembly and Test >
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Science Instruments
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OTE —‘— Goddard Space Flight Center

Ball Aerospace
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Segment Gear Motor replacement

Optical Telescope Element Fabrication and Testing Te l esco pe ks
Johnson Space Center
Faded areas are completed : . Guiana Space Center




JWST Science Planning Timeline
(draft schedule as of January 2015)
commissioning

commissioning GOCP| GOCyl. . (through 4/19)
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, 2018Feb : : 5>

. >
TAC .Cycle 1 science -
.7 mo 2018May .  April 2019
4 4 'GTO & GO

2016 2017 2018 2019 2020
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GTO CP

September - CP release
2017Jan

launch

GTO Proposal 0180ct

deadline
2017Apr

GTO Cy1l
observations finalized
June 2017




Meetings, Workshops

e 2015 oct ESTEC Exploring the Universe with
JWST

e 2016 july JWST@ROE

* 2016 sept Mastering the Science Instruments
and the Observing Modes of JWST, esac,
madrid



Assembled Flight Instrument
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NIRSPEC: built by ESA (with Nasa). Instrument Scientist: Pierre Ferruit

James Webb Space Telescope ‘



@2esa Near-Infrared Spectrograph

=SA instrurnent
Astriurn prirne contractor

coupling optics ¢ filter wheel fore optics

* Multi-Object Spectroscopy
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Sensitivities - spectroscopy

—_ —_ —_
o e | o
. i ol
~ (0)) 6]

—_

o
=
(00)

line flux detected at 10 ¢ in 10%s (erg s cm'2)

R=600-2400 spectroscopy, emission line, point source
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What NIRSPEC can do |
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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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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
-- 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 ?



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/pixel

1< Log( @ ¢/Gyr) 1 Log( @ ¢/Gyr’)
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9 -1 12+log(O/H)

averaged retrieved PDF

true value true value

t ter val .
See also presentation by Chevallard rue parameter valie (Pacifici et al. 2012)



One Key Result

Census of the universe to z=14

* Select galaxies in the red (4.4u) -

— rest frame optical to z=11 - get dusty, “old”, or low
star formation galaxies to z=9

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

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



Summary
® JWST is well on track for launch in 2018

® NIRSPEC will allow detailed spectroscopy of the
reionization era

First proposals due mid 2017

® Be ambitious. Proposals can combine NIRCAM imaging

+ Nirspec follow-up
First simulated data planned for ESAC meeting

More information: presentations from 2015 Estec
meeting, jwst.stsci.edu, jwst.esa.int

® Full ETC early 2017 @ stsci.edu



