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Infrared Astronomy before ISO...
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Four Focal Plane Instruments of ISO

Instrument Principal Wavelengths [um]
Investigator

ISOCAM C. Cesarsky, 2...18

MIR-Camera and F-Paris

Spectrophotometer

ISOPHOT D. Lemke, 2.5...240

FIR-Photometer D-Heidelberg

NIR-Spectrophotometer

SWS Th. De Grauw, 2...45

Spectrometer NL-Groningen

LWS P. Clegg, 2...195

Spectrometer UK-London




ISOPHOT - New Technologies

A~25 .. 240 um

Cold filter wheel

175um Serendipity Survey

Stressed Ge:Ga detectors
Cold read-out electronics
- 8

FIR black and baffles

Zeiss, Herberts, MPIA

Zeiss, MPIA



Integrated System Tests = ISOPHOT signals in saturation




Infrared Space Observatory

= f d - —
Tests ESTEC Launch 17 Nov. 1995




VILSPA 1996,
15 m Antenna




Elektronen-
Strahlungsgiirtel

Protonen-
Strahlungs-
glirtel o

Zeit im 24-Stunden-Orbit

Apogdumshdéhe: 70500 km
Perigdumshohe: 1000 km
Umlaufdauer: 24 Stunden




Behaviour of PHT - Ge : Ga - Detectors
along ISO-orbit

Perigee

Transients,
: Spikes, ;
Sl Noise
e WM ¢ Switch off

| Fast increase

Curing - A © of R and Noise
45 min L] Recuring ;

. slow
R-increase

7" X
oh 4h Handover 15 min 21h —time 24h
Radiation belts , Science Window 16.8" , Radiation belts




ISOPHOT-Collaboration
Budapest (H) and Heidelberg (D)

Visits to MPIA

. Péter Abraham
(1995-2001)

. Victor Téth

(2001-2004)

. Csaba Kiss

(2000, 2003-2004)

. Lajos Balazs

« Calibration (PHT-S, chopped photometry, faint sources, beam

profiles, transient corrections,...)

« Zodiacal light
« TTau stars

« Beam profiles
« Stray light
« Molecular clouds, globules

« Calibration mini maps
« Cirrus confusion, EBL fluctuation
« FCS calibration
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Thumbprint Nebula: Lynds 183: DC303.8-14.2:
no star formation pre-protostellar sources embedded protostar
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ISO checks the Unified Scheme of Quasars and Radio galaxies:

Radio quiet X
; . .
quasar N optical, radio flat radio [ FR_ozew2s -
636K M 2=1213 >
| quiet quasar spectrum quasar _
[T T P q Z 10" &6»
o Wavclength (] o 102 <
107
107 =
10" 100 10 10° 10° 10
/ ‘Wavelength [um]
Radio loud quasar
o a® N
ULIG? dust torus . oS . ]
% / s z 10 - 61K
o= A P R e 307K
o .- r . i
e radio jet wp
[ o o
100 100 100 100 100 10t
" Wavelength [}
\ 10'[ 3C48 F
L], 70368 =
Z 10" x”’
1] 3c405, Cyg A = 107 Vi
10| 70056 e e MK
\ 1074
radio galaxy O gy,

T T T steep radio spectrum quasar
‘Wavelength [pm]

Martin Haas, Rolf Chini, Klaus Meisenheimer, Dietrich Lemke, Manfied Stickel, Ulrich Klaas, Ernst Kreysa



ISOPHOT Serendipity Survey 170 pm

Serendipity Survey
FIR Galaxies Catalogue

Stickel, Lemke, Klaas, Krause, Egner (2004)

Galactic Latitude




Statistical Results from ISOSS: Galaxies







Publication statistics (-march 2008

Total 132¢
With Data laol
HNo Data 1z5
With OT Data only 345
With OT Data T48
With &T Data only 380
With ST Data 742
With non-metapropld Data only 52
With non-metapropid Data 245
BN data 393 1 papsr per 8 houra
CAM OT data 124
CAM 2T data 2E4
LWs data 211 1 papsr par & houra
LWS 0T data o3
LWS GT data 187
PHT data 241 1 papar par 3 hours
PHT 0T data 192
PHT 3T data 209
WS data 512 1 paper per & houra
SWs 0T data 364
SWS GT data 301

AAP#20 — 7 March 2006



Strategy for Infrared Space Observatories at MPIA

(Status March 2004)

IWST/MIRINIRSPEC
6k T~50K, A~5...28um
Imaging, Coronography, Spectrass

; @ Star and Planet Formation
T | @ Galaxy Formation and Evolution
5 4t HERSCHEL/PACS
£ T~70K, A~70...210um
E Imaging, Spectroscopy I
2 3 DARWIN
§ T~40K, A~5...20im
E sl Interferometry

ISO/SOPHOT
1F ' T~3K, A~2.5...240um
]mging, Spectroscopy, Polarimetry

Year 1985 1990 1995 2000 2005 2010 2015 2020 2025






HERSCHEL-PACS Guaranteed Time Observations

Title led by Time Field Mode
The earliest phases of star formation Henning et al 125h Gal Key
- - (1T15MPIA, 10F)

170h

Gould Belt survey: Probing the origin of the IMF Andre, Saraceno et al. (70F, 701, 20B Gal. Key
10MPIA)

The Circumstellar Environment in Post-Main-Sequence Groenewegen, Kerschbaum et [187h Gal Ke

Objects al. (137B,50A) - ¥

Triggered massive star formation Zavagno et al. (EZUQF) Gal. Normal

Star formation and activity in infrar 180h

galaxies at 0<z<1 Sturm et al (150 MPE, 20mpla)  |FXIragal | Key

. - 30 of 150h

The ISM in low metallicity envirenments Madden et al. (30F, 120 SPIRE) Extragal. |Key
170h

The Dusty Young Universe Stickel et al. (100MPIA, 208, Extragal. |Key
S0MPE)
570h

PACS Evolutionary Probe Lutz et al. (360MPE, 80F, 80E, Extragal. | Key

501)




Filter Wheel Mechanisms JWST-MIRI

X
Ratchet > Y
system - %
Q' " Y Kinematic I/F,
Filter Integrated BB,
wheel rotating outer ring,
disc SsT
Mechanism pigtail @
+ connecforp g Temperature sensor

Integrated BB,
non-rotating axis,
SSsT

Cryo 84 motor,
rotor shell, -
SsT

Kinematic I/F,
SST

Support,
Al'6061




MIRI - Probing Nature of First Light Candidates

SLOAN z > 6.3 prior to reinonization
WMAP z > 12 initial stars

30 I
Simulation
z~15
i
% P ﬁaimir‘m J der galaxy
Z 10 e
= First light
= \fv‘\\\
3 r—

Wavelength {microns)

Galaxy models: Brzual, Charlot 1993; Cen 2002

Quasar model: Haiman, Loeb 2001 Hubble Dee,
Hubble Space Teles:




