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JWST Full Scale Model
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JWST Full Scale Model
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MIRI/JWST 
Infrared spectrograph

MIRI

A combined mid infrared 
camera and 
spectrograph covering 
wavelengths 5-27 µm.

DTU Space delivers the 
Primary structure.
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Kannan
Mar 8, 2005

Slide 3
Option-1

Close-up of JT loop cold-end
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MIRI/JWST 
Primary Structure Design drivers

Low thermal 
conductivity 
between the 7K 
cold instrument 
and the 35 K ’hot’ 
telescope.

Lowest 
eigenfrequency 
above 60 Hz with a 
103 Kg instrument

Max g-load 20 
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MIRI/JWST 
Primary Structure

CFRP

Low thermal 
conductivity at 
cryogenic temperatures

High stiffness

High strength

Invar

Coefficient of thermal 
expansion same as 
CFRP
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MIRI/JWST 
Infrared spectrograph

MIRI

A combined mid infrared 
camera and spectrograph 
covering wavelengths 5-27 
µm.

DTU Space:
Responsible of the Primary 
Support Structure.
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MIRI/JWST 
Primary Structure

Tests

Thermal cycling from 
Room Temperature to 
7 K

Strength Test

Vibration

Material properties:

Young's module

Coefficient of thermal 
expansion

Coefficient of 
moisture expansion

Thermal conductivity

Outgassing
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Integration of STM Spectrometer detectors 
and flight-like Harness with STM MIRI
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MIRI SM Vibration Test at AWE
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MIRI STM Integration Test with Cryo-test 
Facility
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NIRCam: 0.6 – 5.0 µm
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1 - 5 µm, 100 objects
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Pello et al.
astro-ph 0403025
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Gravitational lenses
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SN 1987 A observed in 1997
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Prospects for studying First Light Objects

Primordial Gas: H, He, no metals
-> cooling much less efficient

Gravitational unstable clouds:

Jeans Mass: 

MJ = (π
 

k T/μ
 

G)3/2 1/ρ1/2 ->

M* > 100 M0
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Panagia
astro-ph 0209346
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POP III (Z = 0)

Single star with M = 1000 Mo

At z = 30 Fν

 

~ 0.01 nJy

Not detectable with JWST

Teff > 90.000 K , 

HeII ionized for ~1Myr, 

HeII 1640 Å as strong as Hβ

Z(First Light) ≤

 

0.001 Zo

[OIII] 5007Å/Hβ

 

strong dependence

on Z

Panagia (2004)
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JPL D-24157
SciRD Preliminary

first light: 
burst at z=15

older galaxy: 
burst at z=20 and 
z = 15
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PLANCK Reflector Programme

A trip from Big Bang to present day Universe
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Pello et al.
astro-ph 0403025
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Pello et al.
astro-ph 0403025

SED
Z = 0.2 Z0
age 3 Myr
SFR ~ 20 – 120 M0 /yr
Corr.
SFR ~ 0.8 – 4.8 M0 /yr
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Pello et al. object z = 10 
(Pello et al. astro-ph 0410132 object variable QSO ?)

magnification factor μ
 

= 25 - 100

Ωm = 0.3, ΩΛ

 

=0.7, H0 = 70 km/s/Mpc: t ~ 460 Myr

Salpeter IMF:
SFR(Lyα) = 0.8 – 2.2 M0 /yr (no lensing corr)
SFR(UV) = 47 – 75 

SED model, corr.
M* ~ 8 x 106 M0 similar to the most massive GC and 
super star clusters

young protogalaxy experiencing a burst of star
formation ?
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Heger et al.
astro-ph 0112059

POPIII stars:

end product

SNe

Pair creation 

SNe ??

Only single 

Stars to be 

Observable ???
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Heger et al.
astro-ph 0112059

pair- creation SN
MSN = 250 M0
z = 20

AB = 26.5 <->
Fυ

 

= 0.1 μJy
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MIRI/JWST 
Primary Support Structure

Design drivers:

Low thermal conductivity 
between the 7K cold 
instrument and the 35 K 
’hot’ telescope.

Lowest Eigenfrequency 
above 60 Hz with a 103 
Kg instrument.

Max g-load 20. 
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MIRI/JWST 
Primary Support Structure Tests

Thermal cycling from Room 
Temperature to 7 K.

Strength Test.

Vibration.

Material properties:

Young's module.

Coefficient of thermal 
expansion.

Coefficient of moisture 
expansion.

Thermal conductivity.

Out gassing.
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Struts ATP
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MIRI/JWST 
Primary Support Structure Tests

Thermal cycling from Room 
Temperature to 7 K.

Strength Test.

Vibration.

Material properties:

Young's module.

Coefficient of thermal 
expansion.

Coefficient of moisture 
expansion.

Thermal conductivity.

Out gassing.
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MIRI/JWST 
Infrared spectrograph

MIRI

A combined mid infrared 
camera and spectrograph 
covering wavelengths 5-27 
µm.

DTU Space:
Responsible of the Primary 
Support Structure.
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MIRI/JWST 
Primary Support Structure

Design drivers:

Low thermal conductivity 
between the 7K cold 
instrument and the 35 K 
’hot’ telescope.

Lowest Eigenfrequency 
above 60 Hz with a 103 
Kg instrument.

Max g-load 20. 
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Heger et al.
astro-ph 0112059

pair- creation SN
MSN = 250 M0
z = 20

AB = 26.5 <->
Fυ

 

= 0.1 μJy
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First Light Objects

Primordial Gas: H, He, no metals
-> cooling much less efficient

Gravitational unstable clouds:

Jeans Mass: 

MJ = (π

 

k T/μ

 

G)3/2 1/ρ1/2 ->

M* > 100 M0
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Panagia
astro-ph 0209346

Long  dashed: stellat cont
Short dashed : nebula cont
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Heger et al.
astro-ph 0112059
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MIRI/JWST 
Primary Structure
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