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JWST at a Glance

• Largest space telescope ever built
• 6.5m Diameter Segmented Primary Mirror 
• Infrared Optimized Telescope (0.6 – 28 m)
• 4 Instruments (NIRCam, NIRSpec, NIRISS, MIRI) 
• Passively Cooled to ~ 40K (NIRCam, NIRSpec, NIRISS)
• MIRI Cooled to 7K 



The JWST Mission 

• JWST is  a collaboration between 
NASA, ESA and CSA
– Europe is guaranteed a 

minimum of 15% of the 
observing time

• Mission Lead: Goddard Space 
Flight Center

• Operations: Space Telescope 
Science Institute

• Launch May 2020 (?)
• Will be placed in an L2 orbit
• Mission Lifetime ~ 10 years



JWST Life-size Model in the Royal Hospital Kilmainham, Dublin



Near-Infrared Camera (NIRCam)Near-Infrared Camera (NIRCam)



NIRCam







Near-Infrared Spectrograph (NIRSpec)Near-Infrared Spectrograph (NIRSpec)

STScI



Near Infrared Spectrograph (NIRSpec)



IFU FoV
3”x3”

~250,000 micro shutters 
               (0.2”x0.46”)

IFU FoV:
3”x3”

Fixed slits
FoV: 
0.2” x 3.2”, 
0.4” x 3.65”, 
1.6” x 1.6”



Near-Infrared Imager & Slitless Spectrograph Near-Infrared Imager & Slitless Spectrograph 
(NIRISS) (NIRISS) 



The Near-Infrared Imager and 
Slit-less Spectrograph (NIRISS)

Imaging/Aperture Masking Interferometry (AMI)/
Single Object Slit-less Spectroscopy/Wide Field 

Slit-less Spectroscopy

Wavelength range: 0.6-5 m





Mid-Infrared Instrument (MIRI)



MIRI Details

• Imaging (74’’x113’’) with 9 
wavebands from 5 to 28 m

• Coronagraphic Imaging at 10.65, 
11.4, 15.5 and 23 m (24’’x24’’)

• Difracton Limited at 7 microns 
(pixel ~ 0.11’’)

• MR Spectroscopy (R~3000) using 
4 IFUs: entre spectrum from 4.9 
to 28.8 m

• LR Spectroscopy (R~100) 5-10 m 
(0.5’’x4.7’’ or slitless)



IFU FoV:
from
3.3”x3.7” Ch1
to
7.3”x7.9” Ch4



  JWST Performance





MIRI EC GTO Programs on Protoplanetary 
Disks, Protostars and jets

• Protoplanetary disks (GTO 1284). P.I.: 
Th. Henning (MPIA), 111.4 hrs. ~60 
targets (Herbig Ae stars, T Tauri stars, 
brown dwarfs and young debris 
disks). MIRI/IFU+NIRSpec (few 
targets)

• Protostars (GTO 1282). P.I.: E. Van 
Dishoeck (U. Leiden), 39 hrs. 30 
targets (26 low-mass and 4 high-
mass embedded YSOs). MIRI/IFU + 
NIRSpec on 4 targets (T. Greene 
program)

• Jets (GTO 1257). P.I.: T. Ray (DIAS), 
22.8 hrs. HH211. MIRI/IFU + NIRSpec 
+ NIRCam



GTO program on Protoplanetary Disks

Aims:

• Investgate the chemical 
inventory in the terrestrial 
planet forming zone

•  Follow the gas evoluton 
into the disk dispersal stage

• Study the structure and 
evoluton of protoplanetary 
and debris disks in the 
thermal mid-IR.

• Planet formaton and 
presence of protoplanets.  



GTO program on Protostars

Aims/Key questons:

• Main characteristcs of Class 0/I 
protostars (accreton and ejecton 
rates, etc..).  

• Disks: Origin and locaton of 
chemical complexity. Compositon 
and processing of ices. Gas/ice 
ratos.

• Protostar feedback on surroundings. 
Physics of jet/wind – envelope 
interacton (accreton on disk?). 

• How do these characteristcs change 
from low- to high-mass stars and 
with evolutonary stage? 

SS

SMA C0 3-2 Contours 
(Jorgensen et al. 2007)



GTO program on Jets (HH 211 map)

Aims/Key questons:

• Do shock propertes vary 
with distance from 
protostar? Role of UV?

• Is dust launched inside 
Class 0 jets?

• Is dust destroyed by 
shocks?

• Shock modelling along the 
whole fow in the MIR/FIR 
(+ NIR for the blue-shifed 
BS)  

H2 + SiO 8-7

Lee et al. 2007

Spitzer/IRS

Tappe et al. 2012



Other GTO Programs I

• Apart from our 3 GTO programs there are other 4 on 
Debris Disks, 1 on prestellar cores and 4 on  YSOs and 
2 on Protostellar Jets + 1 Cycle 0 (Ice Age) (E. Palumbo talk) 

YSOs:

• YSO Imaging. P.I.: J. Leisenring (U. Arizona). 19 hrs, 
NIRCam (4 targets, disks & protoplanets).

• Protostar (YSO) Spectroscopy. P.I.: T. Greene (NASA). 
19.1 hrs NIRSpec/IFU (5 YSOs).

• LMC-N79: Study of Most Massive Young Stellar Object 
Star Forming Region. P.I.: M. Meixter (Johns Hopkins 
U.). 13.6 hrs, MIRI/IFU, Imager, NIRCam.



Other GTO Programs II

• Protostellar Binaries in Perseus.  P.I.: M. Ressler 
(JPL).  12 hrs, MIRI/IFU (11 targets in Per.)

Protostellar Jets:

• Structure, Excitaton, and Proper Motons in 
HH212 Jet. P.I.: M. Mc Caughrean (ESA). 6.2 hrs, 
NIRCam.

• Collimaton Zone in Protostellar Jets (HH111, 
HH110). P.I.: A. Noriega-Crespo (STSI). 10 hrs 
MIRI/IFU & Imager.



Conclusions
• JWST is on schedule for a 2020 

launch
– All instruments are now 

integrated with the telescope

• JWST will dominate astronomy 
in the next decade due to its 
unique capabilities!

• Start thinking about your science 
cases for Cycle 1!
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