Function in our own Galaxy

— Physics and chemistry of the interstellar medium, Galactic and
extragalactic

— - Giant planets and the history of the Solar System
W

— Imaging photometry in 3 bands in the 60 - 210um range with
requirements on sensitivity per detector and field of View




two filled bolometer arrays (32x16
and 64x32 pixels, full beam sampling

point source detection limit ~3 mJ
g, 1h T i
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—— BB Fields: 3.5x 3.0 arcmin?
—— Bolometer Fields: 3.5 x 1.75 arcmin®
—— Spectrometer Fields: 0.78 x 0.78 arcmin?




- o Definition of the FOV for the Photomet

Rayleigh-Criterium:

2 pixel per 1.2 A/D at the diffraction limited wavelength

Detector | Pixel FOV/Bolometer | FOV/Pixel Diffraction Limited
[arcmin] [arcsec] Wavelength [um]

blue 32x64 | 1.75x3.5 3.3 87

1.75x 3.5 6.6

field of view

— diffraction introduced by image
i I t allow full i




o Grating spectrograph
: -

» Dispersed slit image is
- A —
recorded simultaneously
for each spatial element
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The Promise of FIRST 12 Dec 2000

The Promise of FIRST 12 Dec 2000
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—Photometer Image Quality
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The Promise of FIRST

_ - integrated cryogenicreadout |

x25 pixel filled arrays

The Promise of FIRST
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1.00E-17

1.00E-18

NEP vs. bias

——Pixel 1
- Pixel 2
Pixel 3
Pixel 4
—%— Pixel 5
—o—Pixel 6
—+—Pixel 7
—— Pixel 8
Pixel 9
Pixel 10
Pixel 11
Pixel 13
Pixel 14
Pixel 15
Pixel 16

0

eff. bias [mV]

T=1.7K, P=9x10"W, t,=1's, C,,=10 pF

12 Dec 2000
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Feed optics: light cone array

Rel. responsivity (norm.)
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12 Dec 2000

100 150
Wavelength (um)

unstressed: 40 - 120pm
stressed: 0 - 210pm
background-limited in both
photometry and spectroscopy,
if amplifier noise is low enoug
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The Promise of FIRST

dpd € 1eedbackK dNSimpedaance amp

CTIA) for each pixel based

on-AC-=-coupied

F 7
inverter stage in silicon CMOS technolog

CRE chips integrated in detector modules

limited performance in spectroscopy

The Promise of FIRST

interface

Ribbon cable
300mK——

12 Dec 2000

arcnitecture

12 Dec 2000

« Strap 300 mK 2 K buffer amplifiers
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—Bolometer Arrays: 16x16 Subarray —

rhermal sensor
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The Promise of FIRST 12 Dec 2000

100.

PACS Grating——— &

80,

1storder
2nd order
3rd order
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and resolution (below)

The Promise of FIRST 12 Dec 2000

internal calibration sources :

e Electromagnetic linear drive
. onolithic flexural pivots :

e Magnetoresistive position sensors

BB Field 1 Bolometer Field 1 Bolometer Field 2 BB Field 2
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Y Direction [arcmin]
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The Promise of FIRST
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12 Dec 2000
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The Promise of FIRST
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e Standard mode for PACS/SPIRE parae mode

7 7
~— - pointing parameters (stare/raster/scan;nod)
:mmﬁmﬁﬂg:
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— Integration time per pointn

——PACS Tnstrymiet——————————————————————————————————— 33
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optical element efficiency

photometry spectroscopy
Lyot stop 0.9
filters 0.4
mirrors 0.85
slicer diffraction -

|_grating =

level effective transmission relative bandwidth
photometry | spectroscopy | photometry
telescope 0.31 : 2.5%2.21@
baffle ! 0.34 b 2.5%2.21@
“15 K" optics ! 0.34 ! 2.5%2.21@
“4 K" optics : ! 760/190% 1.5¢

—— PACS Instrumept————————————————————— 35

_4;"
£
=
|53
f
(5}
o

ensItivi

60 80

)
N, |
|

|~

confusion Imi

———————————— T ———————————a—




—_— e

f -5,
170 false colors) to a 1o limit of 0.7,0.7, 0.5

high redshift star and gala

formation, especially in the range .
z~1-3 where most star formation .
Resolve the cosmic FIR background

or-starburst/AGNdiscrimi

redshift indication.

DA

mnle- A d a¥=Tala
ampres Gudi-Daha

PACS survey to epths of 10mJy
at 110pum and 170um will cover ~15

o

PACS Instrument arcmin 37

- 000000000 Serpenscore-PACS 100 ym simulation 0.08 Mg, Ba limit-
o | ]nde[standng the Q[gn of 2 hours map, 2 hours SED photometry
T thestellar mass diStribution g e——m
L] ient mapping of large 11 600"
areas to get good statistics
o0d D caverage including
maximum to get accurate
masses/luminosities
Probing down to equivalent
brown dwarf masses
ndividual cores obsen
few hours
-band-survev to the same
limit for 6 star forming regions
within 500pc (total 12 sq.
degree): ~500 hours

151000

Il
18"27m20°
a{1950)

—— PACS Instrumpept———————————————————————— 38
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at IS the nature and distribution O

How do these vary in galaxies O
different types and metallicity?
What are the heating/cooling
mechanisms and the relation to energy
sotrces (star-formation/AGN)?
Observations: Deep FIR imaging and

pectroscopi appingof gataxie
Time: Several hours for broad-band
imaging-and-spectroscopi apping-i

OlI] of a nearby farge galaxy like

M8

1al resolution decisive In separating
/ ctar f

Izumiura et al. 1997

dust shells
e Determine physica
- ya - g [ |
and (.:h.eml(?al _ Barlow et al. 1996
conditions in the inner

circumstellar
envelopes, through

PACS spectroscopy o

he impo oolan

Fp (10-18 W cm=% pm-1)
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HD observabie from solar system
to galaxies

rvey of 18 Galactic PDR
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-~ - Germany:  OttoH.Bawer
Helmut Feuchtgruber
-~~~ ReiphardGepzel

Reinhard Katterloher MPE Garching
- pietertuvtz

Eckhard Sturm
Linda T ni

Ulrich Klaas MPIA Heidelberg
Dietrich Lemke

Thomas Henning AIU Jena

Jordi Cepa IAC Tenerife

- PACS InStrymenrt——— — — — — 43

22



