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FIRST/Planck Payload

Summary Minutes of the meeting held on
3" July 1998
at ESA Headquarters, Paris

The Agenda is attached as well as the list of participants (Annex 1).

F. Felici, Project Manager, was unable to attend due to his involvement as leader of the
SOHO recovery team.

L. Introduction

The Chairman, S. Volonte, clarified the scope and aims of the meeting.
Following the decision at the SPC meeting of 28-29 May to implement the
FIRST/Planck carrier as the preferred option, this was the first opportunity for the
funding agencies, PI teams and the Executive to address payload and science
ground segment issues such as project schedule, instrument development
programme, delivery dates, funding situation, repartition of tasks, management,
etc., taking into account the recommendations of the Evaluation Committees.

The aim was to initiate a series of activities, both at project level as well as in the
instrument consortia, leading to a start of phase B in early 2001. To achieve this
goal, it was imperative to finalise the instrument definitions in order to freeze the
spacecraft interfaces in time for the release of the ITT phase.

The other goal was to lead to the confirmation of the payload by SPC not later
than the February 1999 time frame.

2. ule t

The Project (T. Passvogel) presented the new project schedule based on the carrier
option, leading to a launch in early 2007.

A more detailed schedule was given for the preparatory activities leading to the
start of phase B in early 2001. ESA was in the process of selecting a payload
architect for the definition of the Planck module.

With regard to FIRST, dedicated studies would be initiated somewhat later than
Planck. The schedules are shown in the attached handouts (Annex 2).
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Inputs from the FIRST and Planck instrument teams are needed for both studies
by the end of the year.

entation of the Proposal

3.1 The proposals were introduced by the respective Pls, emphasising the
main scientific objectives, the instrument concepts, the division of
responsibilities within the consortia and the critical developments.

The presentations are summarised in the attached handouts (see Annex 3).
The PIs were asked to highlight ‘the complementarity of the FIRST
instrument capabilities and science objectives with those of NGST.

3.2 The Project Scientists summarised the conclusions of the FIRST and
Planck respective Evaluation Committees, emphasising the most saliant
recommendations.

The point was made regarding the need to demonstrate as soon as possible
the instrument on board data compression (PI task) and settle the question
of the maximum available spacecraft telemetry rate (ESA task).

The recommendations are summarised in the handouts attached as Annex 4.

3.3 The work breakdown for each proposal, emphasising the involvement of
each Member State was presented by the Project (M. Anderegg) with the
aid of coloured diagrams. The Project also detailed the repartition of
tasks. It was noticed that, for some instruments, the division of
responsibilities needed to be updated. The relevant Pls agreed to provide
the corresponding information by the end of the following week. The
handouts are attached as Annex 5.

The same information was provided by the Project (P. Estaria) regarding
the FIRST and Planck science ground segments. The handouts are also
attached (see Annex 6).

A payload cost overview was presented which included the repartition
among the Member States of the total cost estimates (hardware, software,
manpower) as derived from the proposals. This is also attached (see
Annex 7).

in tu ioriti

Each delegation in turn clarified its position as to the funding support to each
instrument, the schedule and priorities. This is summarised below:

Belgium Belgium will be heavily involved in the PACS instrument. A
funding request for the full Belgian involvement will be made in
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1999 in preparation for a decision to be made in the time frame of
the next Ministerial Council meeting in 1999. In the meantime, a
small funding slice will be made available through Prodex.

Denmark is providing the 2 telescope reflectors. There are 2
sources of funding: DSRI and the National Science Research
Council. The DSRI funding is secured but the delayed launch to a
2007 date is introducing a problem since the Research Council
cannot commit on such long time scales (<Syears). An early
agreement with ESA on the Telescope Reflector Programme Plan
is now essential.

The involvement is in the LFI for which no decision has been taken
as to the budget allocation. At present, the request detailing the
work foreseen is under preparation for a formal decision to be
made in 1999. There is no funding problem for the short-term
work.

By order of decreasing priorities, the largest French involvement is
in HFI, with a French PI. There will be a significant involvement
in SPIRE, followed by a smaller involvement in PACS and finally
also in HIFI.

The launch delay to 2007 has allowed to introduce a contingency
margin but there are problems with the spending profile (delivery
dates).

Regarding HIFI, a modified proposal is being discussed with the
French CoPI to make it compatible with the available funding.
Regarding the planned vibration tests foreseen at LAS Marseilles
for PACS, SPIRE and HIFI, CNES considers that these should all
be carried out at single facility which could be ESA provided.
Moreover, CNES believes that each instrument consortium should
have a Steering Committee involving the funding bodies. This
Committee should not be involved in scientific or technical issues.

Based on the 1997 strategic paper establishing its new space policy,
Germany is preparing a space plan for the period 1999-2005.
However, on the basis of the funding existing until 2002, no
funding will be available before 2000. For 1998/1999 solutions are
being sought.

Regarding Planck, the funding for the German involvement exists
and no schedule problems are foreseen.

For PACS, uncertainties remain as to the level of industrial
involvement. No proposal from industry has yet been provided.
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The new schedule, with a launch in 2007, requires a new spending
profile to be agreed.

Regarding HIFI, the level of the French participation needs to be
clarified and the question of the participation of DLR Berlin must
be resolved.

The overall situation is that currently the total level of funding is 15
to 20 % too low up to 2002, the main problem being the funding
need for the period 1998/1999.

It was stated that DLR was no longer involved in PACS.

In addition, a request for riders to two TRP contracts (FIRSA,
Ge:Ga detectors for PACS and mixer developments for HIFI) has
been made in April. A decision is still pending. These riders are
very important for the future development of both instruments.
ESA is asked to look into this issue.

The participation in the FIRST/Planck programme is supported by
the Italian science community. The highest priority is the LFI
instrument on Planck, followed by participation in all three FIRST
instruments and ICCs. A decision regarding the level of
involvement, especially the confirmation with respect to the FIRST
instruments, will be taken in the September/October 1998 time
frame.

The Dutch involvement is in the HIFI instrument. This has been
included in the SRON long term plan, which extends up to
2006/2007. The bulk of the necessary funding will be covered. A
special request has been made to the Ministry of Science for the
remainder. The formal approval is expected for the end of 1998.
However, the spending profile is not compatible with the
FIRST/Planck schedule. Pre-financing will be needed.

The Delegation confirmed its support to the Spanish involvement
in FIRST/Planck. A request for funding has been made and can be
considered as approved although formal approval will not take
place before end 1998 / early 1999.

The Swedish involvement is secured for SPIRE and the HIFI
correlator. The level of funding for the HEMT of HIFI and LFI is
not yet secured. Still under discussion are the Onsala tests for
HIFI. Finally, the HEB development for HIFI will be on a best
effort basis.
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Confirmation for the HEMT involvement is expected by the SPC
meeting in early 1999.

Witz The Swiss involvement is essentially in the ground science segment
of Planck. It will ensure level 1 processing for both LFI and HFI
DPCs. The level of funding is being agreed. A formal decision
will be coming by the end of 1998.

UK UK proposals cover both the FIRST and Planck payloads. Science
and cost reviews have already been carried out and have resulted in
a prioritisation of the proposals.

At present, two main packages are expected to have a firm funding
commitment; the HFI focal plane system with the 4 K cooling
stage and data processing, the PI-ship for SPIRE with the overall
management, detector system, AIV, chopper, data processing and
ICC (at a level equivalent to that provided to ISO).

A funding decision has yet to be made for the following three
packages: the receivers for the LFI, the SPIRE focal plane unit
structure, the SPIRE ICC activities equivalent to those funded by
ESA on ISO. However, the present planning assumptions allow
only one of these three activities to be supported. The level of
support will depend on a formal decision on the total budget
envelope to be made by early 1999.

All the other proposals (PA support for cooler activities of HFI,
LFI engineering support, HIFI 800-1120GHz detectors and EGSE
for HFI) will not be funded.

Discussion

Following the statements made by the delegations, some PIs commented on their
areas of concern.

The SPIRE PI was very concerned as to the level of funding in the UK, in
particular for the SPIRE focal plane unit structure which, considering the other
areas to be supported, was short of funding by as much as 20-30 %.

The FIRST PIs were collectively concerned with two problems; the possible
unavailability of LAS for the cold vibration tests (pending decision by CNES) and
the level of Italian involvement in the DPUs for the three instruments.

With regard to the schedule, the delegations indicated a general problem with the
spending profiles, in particular the need for early funding in 1998/1999.
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Commonality in the ground segments and flight hardware was stated to be very
important. Co-ordinated Parts procurement was mentioned as a way to achieve
savings across the board.

Plans for the next 6 months

The Project presented again the schedule of activities leading to start of phase B
in early 2001, emphasising the inputs needed from the instrument teams in the
period mid 98 — mid 99. It was agreed that the Project would arrange separate
technical and programmatic meetings with each PI to agree on the planning of the
studies and development schedule for the period up to phase B. It was also agreed
that a next payload meeting would be arranged in the October time frame, to
review the situation. In any case, a report would be made by the Executive at the
November 1998 SPC meeting.

3¢ ke ok
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FIRST/Planck Payload meeting

3" JULY 1998
ESA, HQ, Paris
Room 123 (Cinema)
(starting 09.00 hrs)
DRAFT AGENDA
1. Introduction by ESA ESA
2. Schedule Update Project
3. Presentation of the Proposals
3.1  Summary of the Proposals PI's
3.2 Summary of FSEC and PSEC recommendations Project Scientists
3.3 Presentation of Work Breakdown Structure Project
- Payload hardware
- Payload ground segment
3.4  Identification of critical developments PI’s and Project
4, Funding status and priorities SPC Delegations
5. Discussion
6. Plans for the next 6 months
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SPC Delegations
Belgium
Denmark

Finland

France

Germany

Ireland
Italy

The Netherlands

Spain

Sweden
Switzerland

United-Kingdom
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HIFT: Heterodyne Instrument for FIRST

A proposal to the European Space Agency in response to the Announcement of Opportunity for
participation in the FIRST and Planck Missions (D/SCI/RMB/SV/2940)

Executive Summary
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1. Instrument Definition - Overview
Specifications

e 6 channel (band) heterodyne receiver

* two types of superconducting mixers
— SIS tunnel junctions for bands 1 - 5

— hot-electron bolometer mixers for band 6
Table 1.1 Frequency Coverage

Band lower freq. upper freq. ~ polarisations
1 490 GHz 642 GHz dual
2 640 GHz 802 GHz dual
3 800 GHz 962 GHz dual
4 960 GHz 1122 GHz dual
5 1120 GHz 1250 GHz dual

6a 1400 GHz (TBC) 1800 GHz (TBC) single
6b 2400 GHz (TBC) 2§00 GHz (TBC) single

e two spectrometer types
— wide‘ bard spectrometers — acousto-optic technology

~ high resolution spectrometers — high-speed digital technology
Table 1.2 Spectrometer Characteristics

Type Total Frequency
bandwidth resolution
Wide Band Spectrometer 2x4 GHz 4 MHz

High Resolution Spectrometer 2 %I, GHz 100kHz
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Cadlibration unit/ cold load

FOCAL PLANE UNIT

LOCAL OSCILLATOR

UNIT

3

\

From telescope

IF-Preamplifiers

\ Mixer assemblies 1-6

\

\ Dewar windows
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HIFI CRITICAL (DEVELOPMENT) ITEMS

CRITICAL DEVELOPMENT ITEMS

DEVELOPMENT ISSUES

Cryo-Amplifiers

Bandwidth/Noise/Stability

Junctions/Mixers:

- NbTiN SIS mixers
- Al HEB mixers

Junction Technology/Sensitivity
Technology/Sensitivity

Local Oscillators:

- Solid State Multipliers

- Laser mixer LO

Fixed Bandwidth/Output Power/Reliability

Output Power/Stability

CRITICAL ITEMS (Schedule)

AOS Development:

- Bragg Cell development Reliability/Space Qualification

- CCD Development Four line CCD

- ASIC Development CMOS ASIC for read-out
Availability/Compatibility

FINDAS

FUNDIN G

19948 - 2001




HIFI SCHEDULE 1998-2000 MILESTONES

- NOV. 1998: DEVELOPMENT REVIEW:

EVALUATION OF DEVELOPMENT PLAN
-  REVIEW OF PROJECT ORGANISATION AND METHODOLOGY
-  REVIEW SPECIFICATIONS AND REQUIREMENTS
- PRESENTATION INTEGRATION AND TEST PLANS
IDENTIFICATION CRITICAL INTERFACES AND SCHEDULE

Oct. 1999: MID-TERM DEVELOPMENT REVIEW

- JULY 2000: FINAL DEVELOPMENT REVIEW

EVALUATION OF DEVELOPMENT RESULTS
- REVIEW OF SPECIFICATIONS
INSTRUMENT DESIGN EVALUATION

" FINALISATION OF SPACECRAFT INTERFACES




HIFI MANAGEMENT APPROACH

e Management along sub-systems

* Experienced persons on key positions (see org. plan) in HIFI

project team

» Balance between control and delegation

ESA

Steering Committee

Principal Investigator

———————————————————————————————————— L 1
Co-PI's Th. de Graauw Project Scientist Co-
Leadco-I's | | | peesesesceceeeaaq Investigators
X. Tielens
Project Manager Project
———————————————— Office
H. Aarts
[ 1 I |
System Engineers ICC Manager AIV Manager PA Manager
D. Beintema P. Roclfsema W. Luinge H. Jacobs
B-I van Leeuwen -
N. Whyborn
l I I |
Focal Plane High Local Back End Instr. Control Unit
Sub-System Frequency Oscillator Sub- Manager
Manager Team Sub-System System
Manager Manager Manager
K. Wildeman J. Pearson M. Hagelschiir A.Cros R. Orfei
SRON JPL DLR CSER IFSC-CNR

Ly
3

HIFI Project Organization, Key Persons




CONTROL OF FUNDING

* Agreements with Funding Agencies; following a meeting between

PI’s and PI countries, to be arranged by ESA.

* Changes in Funding Requirements handled by Steering

Committee

* The composition of the Steering Committee is:
Th. de Graauw; PI, SRON, NL.

T.G. Phillips; co-PI, Caltech, USA

- E. Caux; co-PI, CESR, FR.

J.Stutzki; co-PI, KOSMA, GE

- G. Tofani; lead co-I for Italy, CAISMI, IT.

L. Nordh; lead co-I for Sweden, Stockholm, SW
J. Martin-Pintado; lead co-I for Spain, OAN, SP.
R. Hills; lead co-I for the UK, Cambridge, UK

- C. Wilson; lead co-I for Canada, McMaster Univ., Capada
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Wha{ powers luminous gal ‘ i i how do théy evolve?
FIR Hosts diagnostic lines to characterize ionizing continuum (AGN vs starbur
FIR pectral energy dlstrlbutl n: tori and AGN unification model

Stgr ‘ urst evolutlon and the starburst - AGN ¢onn ction

. How do stars form out of th interstellar medium (Galactic/extragalactic)?

Photometrlc surveys of near vy molecular clouds S e B
(togéther with SPIRE): unbia d search for protostars E
dowh to 0.03 M@

3

PACS | SPIRE

2

1

| ?
l Jemr J
[ ]

(Class 0)

NGC 4038/4039

Flux density [Jy]

\
1ogm [um]

ocal galaxies: star formation and ISM.
'hotometric and spectral line mapping
pr detailed studies of star formation on
ISOCAM 15um FIFUKRO [C 1] alactic scales (trigger mechanisms,
(Vigroux et alt)‘ (leola etal) ﬂeta"liCity effeCtS)

|
. What has been the hustory p‘f our Solar System?

Glant planet atmospheres: c&mposmon profile, origin/ of water
HD line: D/H ratio in Solar Syétem bodies probing the gomposition of of pre-solar grains
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Organigr
S:tveerir:\g Group
_ Project Funding

|

Science Team . Pl
Co-I's + Experts A. Poglitsch

) 1] Management
M L Sipport

O.H, ?aycr ' : ; (indlustry) |

" ! P~

System Manage* Sjsteni Engineer tem“ Engi System Engineeﬁng
ICC Instrum. Calibration m. Dev nent Support

- H. Feuchtgruber R. Katterl . (industry)

OH. Béuér

ICC Team Instrument Develop)

TRRLTT

ﬂ)i_vivsit‘#;ri' of Responsibiliti

temp srature temperature
read-otYcontro! M heater/ssneor i sensors

filp mirror
control

méidé cryosiat

B M
R AEEENIN




SISy :oam_nm._ ._Bumum.o Eo.... Em_o £_>> wEE:om_m jo :o;mor:._m>
:o.mmm.iEoo Ammm_wmo: PUB UORINPaJ BIEP JO UORBUIGUIOD 104 >mm~mbm
, , ‘ | uotjiubooad you|6 Aed o_Emoo

:o;o:_o_m.ccgmmmgo eyep n..m

._m_uoo:m ‘,m_:mcm _ocm J0j0w 4anbuoy uoisioald :m:,_ :o;ma__mm_n.go._
.,,__.mEmEm.::.om._ >om._:oom mc_co;.mon sz 5:5 Aoom._.v abued ueos ab.en

ma% &&ﬁaw,_ .

:_mm o_oo_ :ma_o sz mc.wm_nm_o EsE.c_s_ !
wucme.:_..am._ Ajqgeys / abued oiweulp ybiy :adoosajay waep

SOIU0J}09|0 Jhopeal o1uabohay .

,.,.@_m:aﬂmv‘wc\vo\wm Ppaysanbau Buipuny dy1 ‘10/L0/86 paliels juawdo|anaQg

“punoubyoeq Yi4 o1sijead Jopun suojoad O13SIAITE|S] YIM S)S9} uonelpey

;ocm_u_tm wnjuenb ‘sA Ajjiqrdaossns Aed 2)ws02) SWN|OA 41030333p wnwndo

~ (sondo aJoy :m.mmv Auaea) Aouaiolyye wnjuenb aAljoalap wnwndo
wm_:noE ._Somum_o mec._ EmEm_m-m | U1 ssans SNOauUabowoH

Rease ..Bomuw_o mmu m.w _owmwm..amw e

mu:mEn_o_gmo _mo;...o w0<n_




e s —— R e .

xocm_& ._.wm_n_ cmozﬁmn b_ﬁcoEEoo v,o coaﬁ_o_o_xw _oc,m cosmo.tv:w_o_

ol  ¢BuIpuNng °10/20/86 Juswidojensp J010219p o1 elS




PIRE




(zHD) AONINbIYL

$0T <0t 207 .01
\ ﬁ._n‘w_eu..:
\ poqsaln o1
i ST
i * m
3 YA
A
i \odudiT08 00 §
5 2}
..._ 5
r H 5\ 17 ]
% 3
s I\ £291 V1A
£ . . L L 3207
1 01 201 §01 501 01

(wr’) HLONZTIAVA

sSaIpoq pIjOS pue s18Wod

‘_wszhm:SmEE_ .wum:m_o:cm_m"Em~m>m‘_m_om
pue uonew.o} 1eis B}

() =%
_.o “ o_- 2_= S_o_

m i i |H~ e
.m.w i oy
m | 1 1 1 i a
m 91 st »1 €1 u
W @ 'Y fo
v 3sSIBAIUN Apaed ay)

ui uoneuwLio} Axejeb jo _,_0< pue jsinglels

so1sAyd pue sonsnels jeuLiou - salxejeyn

SINIV JIFILNIIOS NIVIN TUIJG




9010959[d)
Ajnissiwa-mo| )-08 S, LSHId wodj
uoissiwa Jeunay) Aq payuwi] AHARISUSS e

swisiueyoal JO SN [BWIUI o
) £°0 01 sAe.ie 10}0919p $]002 6Pl 8H,

MB3IA JO plalj anujwdie g x g
s s wrl 0oY 1€ O%Z1 = \V/Y ‘leoy -
MB3IA JO pjal} @nujwole | X |
wrl oow 18 001 = YV/Y :juswaiinbey -
wri 029 - 002 -

lajowosjoads wiojsuel] 1211no4 buibeuwl| ¢

Buiidwes jeneds |in} 1o} sAelie Jajpwiojoq Jeue|d
MB3IA JO pjal} sjnujwole ¢ X ¢

sAanins Buiddew deop 10j pasiwundo
(uonealesqo snoaue)nuwis) wm 0OS pue 0S¢ ‘052

19j19wioloyd buibew| pueq-g e

INJNNHLSNI 3HL




Buissasoid eiep pieoq-upQ e

swsiueyoaw jomod mo| -

Ndd jo Bunybremyby -

s1ebpnq [ewisyl pajlwil] Yum sainsojous nd4 jo woddng -
Bunieauibus [eslueydow/jeuriayy e

sAelie Jeueld 10} j013U09 punoibyoeq jewayy pue bl Aenls o

sAelie si9PWo0Y

Jam-1epids,, 1dr/yoslied sAeiseiajowoloy
yum shelie UIoypodd}

adA1-yanos :dn-xoeg

sJa1awojoq Buponpuosriadns yim
sheaie deueld . dn-dod,, pieppoy)

NET

0002 "uep alojeq uondsjes yum awwelboisd uone
sAelie Jajawojoq Jeue|d Jo uoljesisuowap pue Juawdojanaqg e

SIN3INdOT3IAIA TVIINHOIL JH1dS




SPIRE "THE CONSORTIUM

O 9 T 0 S A I S B

R M W R

G R R RO 0 e S WL N o S SO SIS FC SR R 2

THE INSTRUMENT

UK QMW/RAL . Project management
e Focal plane arrays
* Filters, dichroics, polarisers
o AlV & Ground Calibration
MSSL e FPU structure
ROdE _ Chopperﬁ _
France CEA « Bolometers (option)
» Warm elect. & sig. proc. S/W
* 3He cooler
LAS e Optics & FTS mechanism
e Cold vibration testing
DESPA e FTS control electronics
IAS e Ground calib. support
ltaly IFSI « Digital Processing Unit
USA GSFC/Caltech e« Bolometers (option)
o On-board calibrators
Spain 1AC * Signal Proc. Electronics
Canada Saskatoon e EGSE (TBC)

“THEICC

RAL e Operations Centre
ICSTM o DAPSAS Centre

France cea « DAPSAS Centre
Other SPIRE o |CC effort + Operations -
institutes Centre support

P T W T N A i M T M T i e i i w ua ol T R TR = ud W W I M PN N )
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Scientific objectives

Planck-HFI :

.« Full sky map of CMB anisotropies (incl.

polarization) with sensitivity AT/T < 2uK
and angular resolution better than 5 arcmin
-> constraints on cosmological parameters with
accuracy better than 1%
-> fundeimehtal physics at ultra high energies
 All-sky maps in 6 bands (100-900 GHz)
-> accurate foreground subtraction | |

-> catalog of several thousands of clusters of
galaxies (S-Z effect)

-> catalog of more than 20000 infrared galaxies
- maps of galactic dust emission

s :
: . -
= 10710 .
E g E
= . §
D
g— B -
m —
oL .
O -
; -
D -
AT n
10——12 1 to L txtegl 1 t a2yl 1 odr bl Lt L) 1 S S W
1 10 100 1000 10000

I {multipole)
- ESA, 1998 July 3rd Meeting, J.-L. Puget




3

Planck-HFI : Instru

[

« 6 frequencies
 Polarisation -

e 48 bolometers at 0.1K

* Horns and filters from
4K to0 0.1K

e Total power readout
electronics

e 3-stage active cooling

measurement capability |g/

HF[ Focal Plune Unit

20 |

Tl T S0K stage.

BRI Harness 140K

Frequency (Ghz) 100

143 | 217 | 353| 545 | 857

Beam (arcmin.) »1_0..7

,8.05;

'55 |5.0(50 |50

DT/T (Intensity) uk/K 17

20

4.3 | 14.4 1476670 |

DT/T (Uand Q) pkiK

37

89 | 208

ESA, 1998 July 3rd Meeting, J.-L. Puget




HFI - Focal Plane Unit

JFET box at 50K
(JFETs at 120K)

Back to back
horns at 4K

Filters at 1.6K

Bolometers, horns
and filters at 0.1K




Planck-H

F1 :Critical developments

Complex cryogenic chain: 0.1K/4K/20K
> (0.1K demonstrator mockup (full chain)

-> Development model of 0.1K dilution stage
-> Development model of 20K sorption cooler

Control of noises (EMI, Thermal, low frequency
electronic noise, ...)
-> Compatibility to be demonstrated by mockup,
integration and test plans -

Some components : horns, 4K load

- Theoretical and experlmental on-going developments

Overall p,:aylo-ad integration
-> Very close collaboration needed between P/L
architect and PI teams

Iterative, massive and complex extraction of
both sky 51gnal and instrument parameters
(beam patterns 1nclud1ng far side lobes, low
frequency noise, calibrations,...)

- Extensive simulations to validate the different stages
of data processing and progressive construction of
the pipeline

ESA, 1998 July 3rd Meeting, J.-L. Puget




« PI, PM, IS, DPCM, SM and Calibration
manager in the same institute (IAS)

e Instrument: work distribution following
major subsystems : |
~« management, thermal architecture, mechanics,

integration, final testing : IAS

cold optics : QMW
4K cooler : RAL

bolometers and 20K coolers :
Roma
readout electronics : CESR
general electronics

JFETS :

: LAL

Caltech/JPL

« DPC : for each level a single institute is in
charge of integrating and running the
pipeline :

e level 1: Geneva (common w1th LEI)
o level 2 :IAS (POSDAC) =

¢ level 3 : Cambridge (CPAC)

o level 4 : MPA (common with LFI)
but several institutes contribute to development
tasks and pipeline infrastructure (IDIS)

* Budget : Major contributors for the
development phase (1999- 2005)

instrument 1nternal externall DPC " internal] external
‘France 16.1] = 14.6|France 4.4 2.6
UK 9.6}k ) . 5.3
USA | 4. 4] cermany 0.4} 1.8
Italy. . b.....0.9) ... .2.1}ssD 1.1

Sw1tzerland : 0.8
Total 17.0] 30.7]Total 4.8] 12.0

ESA, 1998 July 3rd Meeting, J.-L. Puget
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Planck - LFI

LFI observations [1K]

Planck Surveyor resolution

2e10*

Power sposisum

Scientific Goals

* Physics att < 10 sec, E > 10'° GeV

¢ Test of inflation

¢ Fundamental cosmological parameters
Hy, Qq, Q4, A,... to a precision of a few

percent

¢ Evolution of fluctuations and origin of
large scale structure of the Universe

¢ Nature of dark matter

¢ Astrophysics




Planck - LFI

HEMT InP Technology

LFI Performance

30 44 70 100

Frequency (GHz)

33 23 14 10

tion FWHM (')

Angular resolu

yes yes yes

yes

ion

t

iza

Polar

1.6 24 3.6 43

itivity (10° AT/T)

Sens




Planck - LFI

Instrument
ml;;lml ont I:Icv—ul‘o;; ;al
! WP L2000 I
- - 5 -  § - - I — .l L [} T L .
ol Rl U e R -l N -
m‘:‘::z':;‘” } “u;;m u.u} i “".:t;t'z::m“ 3 c“.‘?&:on” n'ia"m ] u:ﬁrslo j
| o W wme W wam | aes
_{nmv.m muu-l T Wave Grldss *tond |
b d L_l_z” _ WP L2830 '__.__!r_&zm i
-
NPL!!
44 Gz Radiom.
[ WP L2650
WP L24s0-
100 GHz Radion.
WP L2470
DPC
raw telemetry
Level 1
i Y LF I
Level2 ./ ~|rawTOD Level 2
cal. TOD -cal. TOD
- freq. MAP freq. MAP
: comp.MAP| |comp.MAP
A
Level 3 = | final MAP Level 3

final products




Planck - LFI

Critical Developments

LNA MMIC noise performance at high frequencies
Radiometer stability (1/f noise)

4 K reference load

20 K sorption cooler (lifetime, space qualification)
Waveguides (rigid, dielectric)

Data rate

LFI/HFI Interfaces

Beam Pattern (sidelobes)
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FIRST/Planck Payload meeting - 3™ July 1998
ESA HQ, Paris

ANNEX 4

European Space Agency
Agence spatiale evropéenne

Headquarters - Siége

8-10 rue Mario-Nikis - F-75738 Paris Cedex 15
Tél +33 (0} 15369 76 54 - Fux +33 (0) 1 53 69 75 60 - Télex ESA 202 746F

Summary Minutes




b sanipqeded ajqe)dadde WU s A e TS

‘swotqoid Furpuny S3L1AIR 03 JO $9150[0UYIA) Mau dofaAap 03 }dwone ue Ut - djeUones
[ednwononse o SuTHTILISPUN A1snOLIas - utod [eontd e puoksq Sumnd sjeutunIostpuy, isureSe
prengajes v se papualul s11sT] ST, jsuoneIndguod judwnsuy pasodoxd 70T axe asay],

129 10 (OTXE = ¥) | _SWY | TOTINOSII AJ1I0]3A -
ZHO $ JO [IPIMPUEBQ SNOJUELIULRISUT WNUITUTI -
(dVOS) 9oueuriojrad 1re-Jo-azels (JU9IIND) Je spueq Kouanbaly pasodosd [pe - 1ATH

1u3waINbal e Jou 1919wondads pue 193omwoloyd syeredss -
(;-5ury 00E) 00T = ¥ 1589] I8 ALY ISNU JAJOWOnds -
Kelre 1030939p dnyoeq pasodoid - AAIdS

{;-sur{ 00E) 000T = Y I589] I8 SA®Y ISNW IS)WoIds o) -
s[axId 91Xy 1589 18 9q ISNW SABLIR T ST GOBI JO 9IS IY) - SOVd

1SUO0I)ILNSAT Iqerdadoe wnwixew ‘Jujjeseq se suopeandguod pasodoad Yy

Vs Y104 pue uonisoduwiod DS ot ot < oo ve

1 ydesSonp

*$Ure9) JUSWINDSUL ) pue DS U93M)I3q 30UEPUOdSIII0D SHONUIIUCD Sem 1Y)
PUE ‘PajiAm] 3I9M STJ 9 YoIey L] U0 AV LT PUB 9 ‘YIXEJAl L] PUR § (SUOISEIDO INOJ UO
1w DFSH "Moddns 1es1uys3) papiaoid 1snuatds 109foxd 97 pue wes) 10sfo1d I SATY JO SISQUISY

(Areys109s) g ‘OH VSH UOJOA °S "I

d ‘uvog “WIdN RN I Iq

A ‘sued 8p sqO xnonbay [ Iq

a ‘vuoq “WIIdN eskory g 1d

HD X10819A “DASI  JRIs10AIM0D) *f-], 3q

“IN ‘us8urnoin) “Isu] ‘nsy ukadey 1empreq d Id
(wewneys) vSf ‘AN ‘edeqi] “ATg[) [jS0I10D) nmreH ‘W Id

sgunoom pue uonisodmod HASH

ek, SUOISNPU0d [[BRAQ o1 Aor £ OHL VST

‘sanmqedes paysT) o Jo Aue urene doj syrey peojked oq) J1 59A103(qo surud - Ja0ys Jrey M
TOISSTUI ** S]UQUIAIINDAI WINUIIUTUN 3$3Y) PAAIXA O} padernodud -  sapmqeded-ajqerdadse
-y, Jo 387] - pauueid sjusmrdojoasp Jo 93Ul IpIM “ SINUTENIDUN JUIPUNS JO MOTA UT o

spas0o1d Suruuerd se putm w1 youe[d pre LY Aq pesgo Aueyusuwaidmed 1 .

* SAINJINI)S JuWIFeuew I3y} annbal [im - sures) reuoneussiut AZmw g - .
- “Aunuoddo 359
-T|Te9 ST 16 PARIISUOWIP I 03 SPIdU ANIqISea] SI] “[eINLID UoIss{ s1 norssaxdwod Jo sress

ST " 90T 03 dn Jo J0)oe] € £q preoque passaidinod pue passadoxd oq 01 sAeq [[IM EIED ™
- "SUOTIBAISSQO AneuLIofm A[TedisAgdonse ‘pajre)ap atou [pis dn Saimojjo) pue

‘oungo1 q3usjerem mau ST U1 AYs ofp Sunropdxs yjoq Jo ajqeded aq ISnw SJUSWNDSUI AL, 7 .
** ‘pugap SN

-payos Sutpuny oUsTEaI pue pazifeuLioj Afpidel 3q O) SPIdU SIUSWINGSTI IDUINOS 10 SuIpung »
" “ISAOMOH] “3qsea) A[[edNuYd3) ST UOISSTI

I1S¥I] Smpresar A[feonmouonse ‘Suniaxs L|reneads e ey ssoxfe Ajsnowtuenn JES o

TSUOISNPUO) [[B19A0 H)ASA

LSHTA

JmawTeda(y 9ousig adedg ‘woisial( sdsAqdonsy vSq
nexqid T uesed

8661 AInf € “OH VSH
Sunzaw apndxFsucnedpg OIS/ SId LSATd

Arewrmans 3110d3x HHSA




bl g SUONEPUIUWILU0III JUWINY)SUl [eUONIPPY 5661 Ainf £ Ot weg
symswannbo1 upuiod Peidsoeds g Ariquedwos -
Juawajdwod
PpudNdEq asTEMdo - TOnNjosaI Ao0]aA ( 1-SW 0E) , 0T ~ Y I0J PISU DUAIIS §SISSE -
s1qeidoooe

(ZHO 00L7-08% "9'1 9-1 pueq) a3e13403 A>uanbaay uy sded jo 10edun 370108 - TIIH

Teumdo s1 udysep 1339wox)dads ussoys sy 194104 M SSISSE -
Jarewonsads Aeredss e Fuiaeq wey Iomer 19)9wo)
-oqd sy oyt (O ~ ) J3joumoroydoaydads uonnjosaz moj e 3upexodiodur ssosse -
dAoqe ¢ pue g sjutod SOV IO - :FAAIAS

Anmiqises; woyssaadwod pue (juonerpe: *o1) Buyssasoad pareoquo pamnber -
9je1 eJep 7 A30j0uygo9} 10}
-9919p / (pordures ATIng “sa juo10g3e AIng) A3ateays Bupjdwmesureaq -sa spoxid jo #-
(OSI 30 1841 UeY) 9]qRINOAE) 2I0W JUSWTONATS S 1SYIL) usw
~$5355% YEN0IoY) SPast memeIpe 0) A1AIISUDS Inq - UMOUY[3M $I0399)3P BH:90) - :SIVd

b sing SUONEPUIWOIAT UTRIAI S5 N Oty

VS4d £q 01 paaiSe sampasord jusweSeneur snoio8u saxmnbsr sures)
pas1adsip a8rey £q iinq symawngsut xsdwos Surppuey jo yser Teuadeue]y (S1d ~ HuawmsSeney

Apsoo Ajewenxs (7D sseyd ur sAejap 309f01d - eonD ore sojep A19A119Q :S1d - :sampayas
w_ann. PUE - S90EJI9NUT pUe $301N0SAI BO 3218y 1y SH/SId - isadeIauy

311 (Anowse) aseatont <=) wononpord e1ep pomofe Suisearout Iapisuoy) 1y Sy -
UOISSIIAWOI/5UNSSII01d TIep preoquo Jo ANIqIseay STERSTowa(] S]q - :sajed vyB(q

SODI voddns 0} SUESW PUY PINOD It IIYISYM 31eTNSIAT] 1y S -
A1res Apusroygns dn padurer “Sutpuny syeao] srenrdordde aImsuy :suonedsra( -
HOgS JUSUIAG[3ASD pue TIMIIIFUIIDS “sA STIIESP TUSTWINIISTT S5955E Anreonu1) :s1g - :Smpung

19430 42es wo urpuadop pue payuyy Jje sre anpayds uolsspu ISUIA [1eiaA0 pue
*(o1go1d) Suppuny ‘uoppupap pue juswdojeasp fesyuyaay JuBWNLSA] Jey) pasTugoral DS

SUOEPUSTIIOAT UTeW ) qS]

LS




82950-1d 8661 AInr ¢

SUOILDPUWWO0IY

23Sd 40 Aubwwng
buiyaay ppojApg

Joujid / ALSAHIA

*Ul‘hﬁh\hﬂ!’.& OmE—ENIIE= = Y m@ \PhW////ﬂ/

<)




i MINVId esod)

MINVId esod))

‘pajewnse

aq ued spunoibaio} pajoelIgNsuN JO SUOHNGIIIUOD By}
ey} os ‘s|qissod se sajouanbaiy youeld ayj jo Auew se
Je uonnjosai ybiy ye punoib ayy woiy pakaains ate Ays
ay} jo sayared Ji 10aload ay) 03 anjea 1eaib Jo aq [lIm )] «
*SUOINQLIIUO9 JoUIOD PUE [BJRIPOZ

ansileas yum pue ‘ebuel youeld ayj Jnoybnosy; syead
YHm Ind20 S321N0s winijoads-buijjes-yead-buisit jey)
uondwnsse ay} uo N0 pauJed ag PINOYS suoleINWIS «
SjuaWINIISU] JYJIUSIIS YOoueld ay} uj papnioul

aJe sjpuueyo Aousnbalj 41ayj j1e Yyym [4H pue |47 y1oq «

‘JeY} SpPUSWIWODAI 2105919} OIS dUYL “ "SUORBAISS]O G JO SISAjeu oy
ut dejs je1anuo e si [eubis panlesqo ay) wouy spunoibaio} JO UOROEAGNS POOY)

\  90UBULIOLIY{ :(§) OFSd JO SUONIBPUSIWWIOIIY )

( MINVId esod |

‘sadoos

-9]9] paseq-punolb uo pue Alojeloqe] ay} ui paysal

8q pInoys wialsAs |jelano ay) ‘leanoeid si Se e} 0S ¢

‘|oAa] widysAs je uoneibajul

119y} pue sjuauodwod jeanud ay) |[e Jo} paysijqels9
aq pInoys smaiaal Jejnbai yum Juswidojansp v "wialshs

9)91dwod a3y} Jo pue s}UN JBAI803J Auew ay} Jo yoes

jo ‘Ayniqels ayy Jejnansed ul pue ‘esuewopad ay) 1sa)

0] paysiiqelsa aq }snw saweyauwl|} pue Sauoisajipy «

“Aniqels si anssy ay) ‘|4H pue

1477 941 Yy10q 104 "UuI32U0d Jsow ay} H3Sd aYyl sosned

ey} sjesodoud ay} Jo sease oM} JO 3UO S| AYAISUDS

OUBWIOIII] :(E) DASA JO SUOIIEPUIWWOIIY

INVId Bsod))

"}S09 paseaioul ul ynsad Jo swwesboid ayy Aejap Aem ou uj pinoys sol
-pmis yons jey) Bupsasse ul snowiueun s 93Sd 9y L, "pasiwoidwoo jou si ubis
-9p JUaLIND a8y} Jo aauewsopad ybiy AlaA ayy Jey; JuresSuod ayy) Jepun ‘ysg
Aq pajebiseaur eq pinod ainiiade adoosae) ayy jo eseatou; ‘aseyd juswdo
-leAsp Buiwooyyio} ey Buling 196png ulyuM supews. 31 Jeyy pue ‘sjqissod se
9]eos-awn e }se} Se U0 Spaadold uojssit youeld ayy yey) bBuunsus oy Aysond
1seybiy ayy semb 93aSd 9yl 'Yeiosoeds By} UIYHM PIJEPOUILLIOIOR aq PINOD
adoosae) Jebie| Jeymawos e jeyy Aupqissod ayy Jo aieme opew SeM D3Sd

uols
-slw a8y} Jo sjeob aynualos ay} 1IN} o1 ajqe aq jiim adoos
-9J8} ay} Jo ubjsap Jualiind ay) Jey) sansiieq AjBuolls 93sd

9do2s313] :(Z) DASd JO SUOIIEPUIUWIWOIIY

\\ J

"PaAdIyoe 3q 0} UoISSIW

8y} Jo sjeob snoniquie sy} a|qeua [jIM YoIym pajonas
-U09 9q Ued SJUBWNIISUI JeY]} JUSPLUOI SI DISd »
‘WNUUSJIW 1Xau 9y} JO apesap }si) ay} 1o} Judwadxa
yuepiodw 3sows ay} si M Jeyy aaibe s)sibojowso? ||y
‘ABojowsoo Jo sjoadse Auew 1o} swweiboid aynualds
juepioduii Ajonbiun e sj yS3 Jo uoissIW Youeld YL e

(DAS) 29IWUI0)) UOIIENeAy
9GNIUSING YOUR|J 93 JO SUOIIEPUIWUWIOIIY




( MINV I esod)

MINV I esod)

‘swiasis om}
99y} JO sjuswafd uowwod jo Juswdojanap aleys ‘a|q
-Issod JaAs1aym pue 3jeuipIood 0} 3NUNUO S1I0Jjd Jeyl
‘swea] Juswniisuj yjoq Aq papoddns ‘suonepuswiwio
-091 Joaloud ay} spioddns 93Sd 8yl :SVANIH PUe SIdl »
‘way Aysond ybiy e aq 1shw
paJinbai saainosai [enjoe ay} pue Buissadsoud youeld
Jo} uejd pajielap aiow pue oisieas e Buionpoid «
-..>°
-uabunuod ou apnjauj o} seadde osje sainby H4da ayL “uie}
-192un Jayjes pue ybiy urewal sjans) Jeamoduew Hdq aylL

$Odd :(8) OIS JO SUOHEPUIWWOIIY

[ INVI o)

.

Anqixay Buissaosoud ejep pue jeuoijelado sjow

-o1d o} |47 8y} pue |4H 9yl Yy1oq Joj Ad1jod uoissiwsues) pue

Bujidwes uowwo & SpUdWIWOIdL HISd aY) AoWsjay «
‘uon

-ejuswaidw uo uaye) si uoisioap Aue alojaq ‘speoj ) t 9y}
Buisn jo Anpiqissod ays jo |4H yum uonebnsaaul juiol ybno
=10y} B S}onpuod pue )| 0z Je speo] asualajal SI1IOpIsuod |41

9y} Jey} SPUaWIWOoIdl HISd 24} :(J47) SPBOT 9oUdI3JaY
*sauo pibu Jo peajsul ‘@oeuaiul siyl
10} sapinbBanem ajqixay} Jo suonsas uoys buionponui Jo

‘sapinbaaem ajqixajs Buisn jo Auqissod ay) mainail Ajjeane
-waisAs |41 9y} ey} SpuawWIWiodal D3Sd aul :sapinbarey «

SINSSI [edTuyod], :(2) DASd JO SUOIIBPUIWW0DIY

J

MINVId esod) |

uonn[os [ea1uyd9} ajqises}

e Juawajdw o} pue s}oaya ay} Jo apnyubew ayj aje|
-nwiis 0} 108foid ay} pue |4H aY} usamiaq Hoya juiof e
Spuswwiodal DASd 9U} :(J4H) UOISSIWS aSIOU Jewlidy] «
Aiaalap Juawingsul o} dn pamainal Ajjet

-jewd)sAs aJe pue ueld Juswidojansp ajesedss ajenbope
ue Aq paianod ale 13002 UoORN|IP Y L'0 Yl pUe 19]009
M ¥ 9y} ‘191009 uondios ) 02 ay3 si ey} ‘sjuswidojarsp
18]009 9y] Jey] ‘SpusaWIWIOddl DISd dY} :SI3J00)) «
‘sjuawiniisul yjoq yum uonesprejod ajess jjews ain
-seawl 0] Jdwiaje ay} S9SIopua HISd 9Y} :WOJBSLIB[Od «

| SOmSSI [eoTuyoay }(9) DASd JO SUOIIEPUIWTAOIIY y

-uejd uonesLIBA pue ‘1$9) ‘Juswain
-seaw JybijAens ybiy-u1 pue punoib-uo onsiess e aseyd
uj Ind 0} pue ‘uazod; si }l 31ojaq MalA Jo iod ybihens
ay} woJy ayenbape pasopisuod si ubisap peojAed jjeiano
a8y} eyl ainsus o} ‘Abajens jonuod ybiAess uowwiod
e e aAlue o) Bulaq aAnoeiqo ayl ‘enuosuo) |4H pue 141
ay} pue Ansnpul ‘ys3 :saipded e Aq uayeuspun s Loy
paseasaul ue ‘Jeal 1xau ay} Ulyim ‘Jey] spuswiwiodal H3sd

“-sjusawiainseaw [eyuswiiadxa Aq paunuod pue Jno
palises ag 0] peau sisA[eur pue suope|nWS Jayng - "pasjuesend oq ueos uols
-S1w 9y} Jo $S229NS Y} 210J3( POOISIAPUN [|aM 8¢ ISNW JBY} dUO pue ‘93Sd 01
UJ32UO09 JO AUO SI JuswAINSEAW pue ‘joNuod ‘sisAjeue JybijAesis Jo anss] ayl

90UBUWIIOJIdd :(G) DASd JO SUOIJEPUIUWUIOIIY

_/




[ MINVId T )

( MINV I esod

"Josfoud ay} yum paje
-100sse SaljIAIoR o)IuaIds |le Buneuipiood 10} sjuswabuelse
ajeudoidde ayew pinoys yaiym ‘1Sd syl YyM urewas pinoys
sanniqisuodsal asay} jeyl ‘JOASMOY ‘SaAdI|eq }| "UOISSIW
ay) jo sanijiqedes aynualos ayy pue ssasboid jo AHunwwos
ay} uuojul o} sdoysyiom jo uognesjuebio ayy ui Apejnoiued
‘@ouepiodwi] [e1jua9 Jo S| UOISSIW 3Y) YHM PaJeIdoSSe SaIiAROR
21JUSBIIS JO UOIIBUIPIOOD 3Y} Jey} MaIA ay) suoddns 93sd 9yl

~-saseyd jeuonesado-jsod pue jeuojtess
-do ‘Bujuoissiuwos quawdojarap ayy ybnoiyy Jopiroid adooseja] syl pue [JH oy:
‘1471 9Y1 Jo seniAfor ay) Huneuipiood Jo Wik sy} YIM ISPIUWOD) SOUIIIS [euoneuIs]
-u| ue dn jos wea ] a9uBOS Noueld 9y} jey} pasodoid sAey SWIEa] JUSWINSU| dY}™

funoauwwdds\ooﬁumow (21) DASd Jo mnoﬁdvﬂoﬁaooouc

( MINVId esod))

- sjusawinIIsul 8y} Jo s9
-seyd juswdojanap ay) 1o} swea} ay} jo dn-pjing ayl Suunp
sabueyo pue sjuswanroidun sjqissod Apuapi oy ‘o9foid
VvS3 9y} yum uonouniuod uj ‘pamailaal aq pinoys sayoseosd
-de Juswabeuew pasodoaid ay) Jey) spuswitlosdl H3Sd YL

~-posiwdo 194 Jou ale suonesiuebio pasodoad ayy
1By} SI3pISU0D DS aul - “sainjoniis Juawabeuew buoss
pue aAnoaye salinbal pue ‘sjuawidojoAsp Yelroadeds ys3
o1 ajqesedwo? ‘suonnyIsul JO Jaquinu 9|qeIapISuod B Woly
SUOIINQUIIUOD S3AJOAUI ‘|4H Pue |47 jo Juawdojanap aylL

L yuowafeuey (I 1) OIS JO SUOIIRPUIWUWI0IIY )

( MINVId esod

‘passosse Aluadoud aq o} pasu ‘uo
os pue ‘A111n23s ‘s}S09 ‘SUOIPUOD Peo] Japun JolAeyaq
‘yipimpueq a|qejleAe [e10} ‘Alljige|ieAe :s)Iomiau dlqnd «
swied) buissasouid eyep
ay} Jo siied jJualayip ay) usamiaq uoleuIpIo0d JO [OAS)
ybiy patinbai ay} epinoid o0} aseid ul si ainjonays Juswabe
-uew Asessaoau ayy eyl Bupnsus uo pased si siseyduwio «
isuoneoo] fearydelboab Jo Jaquinu Jajjews
B 9AjOAUl 0] sk os Buissasoid ejep ayj jo uonesiuebio
8y} asfeuoijes 0} 19Y}in} apew ate spoye Buinunuod «
:Jey} spuswiwosal
U ‘SIgEIA BIMOSUO09 J19Y] few 0] sasiwoidwos apew Apeal
-Je aAeY SWed) joue|d ay} Jey) sasiubooal 93sd ayl ybnoyly

\__JuowageuweN/sOdd :(01) OIS JO SUOIJEPUIWWI0IIY

SsalJIoAljop/sauolsaiw

Jofew yum snpayos e pue uejd uoyejuswajdwy pue Jusw
-abeuew jjelaA0 ue alelauab pinoys wea) 10aloid ayy

A ‘swea)

ay} jo Bupjoeq |In} ays sey Bupjey si s|q| uondap ay}
sauwi [je Je Jey) pue ‘josuod Juawabeuew Buosys Japun s)
jusawdojansp S|l eyl 2INSuUd PINOYS SWEed) joue|d 3yl
"I1sIx@ Apeaije s]joo] ajenbape alaym sjoo} alem

-}JOS MaU JO Uoneald ay} ploAe pjnoys juswdolaaap sidl «
aonoeid Juaund uo ‘jesnoeld se Jej se ‘paseq j0JJuod
weiboud pue Jajsuel) ejep ‘abelols ejep 10} spiepuels uow
-wod jo Bumas ay) aziseydwa pjnoys juswdojarsp Sial «

L SIAL/s0dd :(6) OASd JO SUOIIBPUIWMAOINY )




\\K{K\\\\\g

cesa

g oL EIIINI E T sEiEn

==

//'

(

y

FIRST/Planck Payload meeting — 3™ July 1998 Summary Minutes
ESA HQ, Paris

ANNEX 5

European Space Agency
Agence spatiale evropéenne

Headquarters - Siége
8-10 rue Mario-Nikis - F-75738 Paris Cedex 15
Tél +33 (0) 153 6976 54 - Fax +33 (0} 1 53 69 75 60 - Telex ESA 202 746 F




829G0-1d

8661 AInr €

2UDMpPJUDH pDLOJADY
buiyaayw poojAog

o>unid,/AS L

V.U:‘.t\hmn.k E“n%"mm-m--mm“"n!ﬂul,

)

=

=

=

I
2




829G0-1d 8661 AInr €

WOZ W 38ue| 4

¥1'g 1% =433} pur
SUS0Y 'susouiaiog

NO'L IR SER)ES

N 1T BULOly
¥R OF XIRE

¥ ozt e 51340)
30T I XOq | 34r

(ndd) yun sueld 1esod 14dH

IUDJA /ASHIF DTESHNNINISS=IHT -




82950-1d 8661 AInr €
& D vysn . Mlqn m ATV L] E SONVYHA .
nsd Nnda

U OWONA[T M0-pedy  NFY
SI0JSISUBL], 1091J PJoL] uonoung SIHA-f
30 M8t wun sued B304 (dd
wun 3uissadoid B3I Ndd
3up jonuo) o) uonniig - NOA
..:ﬁD uOmwo.aEOU .—M—OOU DU
nun Suioo) 19000 NDD
:o !m —. 0_=Oboo_m— ho_ooU mU
Nnoo M8t Of
SJemp.JdeH 14dH __K
EI=EE ==l _— i = im - //
N rujd/ASHIA = = //




829G0-1d

8661 AINr ¢

uoneJaqied ‘Alv ‘ubisoa s/s Aouanbauad YbGiH
HUN [0J]JU0D JOj|10SO 2007

SJ3XIIN pue sondo jo BSunsay

uonedqlied ‘Alv ‘ubiso@ rwalsisqnes puzm-)oeg

uoneaqiied ‘Alv ‘ubisaq J9juwodyoads pueg SpIM
uoneJaqiied ‘Alv ‘ubiseq :s/S JoOIO9SO 2007

uoneaqiied ‘Alv ‘ubisaqg :jun suejd |jesod
uoneJdqiied ¥ Alv ‘ubisaqg wosAis
oouULINSSY 19NpPo.dd

vsn

VAVYNVYO

N3IQams

JONVYVHA

ANVINHAD

juswebeue joofodd SANVIHIHLAN

SyselL uitein 1diH

NIUDIA /ASHIS PEESEININSSSIMS -

=

=

o)

/‘///

)
Z
=
==

=




FIRST /Plancik

=gl ¥ B Rl N R ERT

2

N

- — 4

P N . - N
. - & by
. K ' .
. R X
. A A
3 ;

==k
N

.'.;
N £R

LFI Focal Plane Unit

PT-05628

3 July 1998




8¢9G0-1d

8661 AInr ¢

vsn - N .

1
i

ANV INLE

JHVYMAHVYH _n-n_

nup) Surjoo) 19j00)) uondiog
s1u0nd9q 19[00)) uondiog
Jossaidwo)) 19100 uondiog
AIqQUISSSY ABIIY I9)OWOIPEY
nun) Arddng 1omog
I29Npsuel], SpOWOYL()

jtuf) puy woiqg

SNPOAl PUF JUOI

nupn Suissadoig eyeq
2102917 uonismboy ele(q
un) puy yoeq

SNPOIN Puy oeq

NOOS
408
IS

NSd
LINO
na4d
WH4
ndda

nad
W4

o unid,/ ASHIA

—==EIN2IIDE =SB0 =




829G0-1d

8661 AInr ¢

BuidAjojoud ® ubisoq Ja)wolipeyd

ubisoq ® bBulJsauIbuzg DI

SJI9J9WOoIpeH ZHY P ® OF 10 uonelbajul-add
JOBWOoIPpEeH ZHD0LZ JO uoljedbaljul-aad

3AS9D3A

sisSAleuy [eJnionJdls pue [ewJaylL

ubiIsog WaISAS

uoneJaqlied 2 AIv
a20ULLJINSSY }oNpoJdd
Jjuswabeue oafoad

SMSelL Uiein 141 -

vsSn

N3IQ3IMS

N

ANVINIA

AVMEHON 40 ATV

ATVl

V.U:B.t\hm“.h (+ R e Bl ) R iReeed R Rl

=

=

P




82950-1d

"SPOIN AJlDUWIOo)}0yd Ul

8661 AInr €

sondo sovd

.13,
A

Aakce

TR

i

iwﬁﬁm‘w. SyTaT

1.4¢

o unid,/ ASHIA

 + J—




82950-1d 8661 AInp ¢

ViHASNY 7 NIVAdS N ATvai B WnNivTaa ] ANVYINHIO m

wun Buissaoold jeubls NdS
nn Addng slemod NSd
[oNUOD wsiueyos|\ N
424D 3HO uoisod ¢ aauqg bunels  4wao
Hun aue|d [edo4  Ndd

nun Buissaooid feybia Nda

[OAUOD JUONDBIT INO-PeIY PO  I3HD
oiuoNd9g INo-pesy pjoy IHD

JHVMAHVYH SOvd

*U:U‘t\h“&.& BREtE oS =E =111




82950-1d 8661 AInF €

uoneJaqiied 2 Alv o} juoddng

Jojejinuls jedosaseds ATV L]
SJempos Buissadodd |eubis vidisnNnv
Nd4d JO uoneJdqin-okad FONVHA
uoneJdqlied @ Alv o} jjoddnsg NNIYT3Iga

uoneJqiied e Alv
3IsO3
ubisoqg WaIsAS
2JULBJNSSY }ONpPOo.Jd .
juswabeue ooload ANVINHIAD

S)Ssel ulein sOvd

V‘U:‘.ﬂ\h“ﬂ.‘ E“nmmum—m-n--mm”"n-ﬁ"!ﬁm -

/)’///

4
)

%

=

=~




82950-1d 8661 AInr €

"Buimedq jenjdasuod " FHIdS

~dojasua
amnile oo M,

N T ' ampins
PENTIA O N ¢l

LLIERIR B VLI IR ATIR AT 1) |

W e e {ALPrLD

Rugenon| Ketre f01xn] 10] PAACTUN AMLMUG)
N e addega

aurpd eaog s amp

V.":U.t\h“!.“ +3—R Qg SRR Ny Y § Rl




82950-1d 8661 AInr €

VSN 40 IONvH D ATl E FONWVHAI ¥ NIvdS ﬂ ADNVHI - N |

Nnsd |

| § SRR

AN

JDjOO0D O

\__ B —

Hun Buissesosd jeubis nds

Hun Addng semod nsd

Hun sue|d jesod Nnd4

Hun jonuod B Jno-pesy Jooslead NOHA
Hun Buissasoud [eybiq nda

Hun Jeyldwy Jayng nvg

_

JdVMAHVYH 3HIdS

M rusvjd,/ ASNIA

B E I S M s




82950-1d 8661 AInr ¢

JojeInuils juswinJgisuj Naaams

Ndd JO uoneJIqIA-0A4D
uoneJdqiied o} jJoddng
ubiseoq walsAs 0} uonedionded AODNVYVHA

3AS9O3

uoneJaqiied @ Alv
ubisag wWalsAs
9ouUBJNSSY }ONpPoJd

juswabeue (o9foud . N

S)Sel uleiNl 3dIdsS

o runjid/ LSHHiA BSEE I ISl -




829G0-1d 8661 AInr ¢

InocAe] sondgp uowwod 1diH

lun
sando uiey

MIUDIA/ASHIF DTESEHEININE SIS -

=

2S¢

Jy)

=

Z
=




829G0-1d

8661 AInF ¢

Auewaon 40 uapams [ ]

Aen B uweds N

jlun j0JUOD JUBDWINJISU]

vsn B

uspems [F

spuejsayieNn B

Hun suejd [ed0d

Hun JojeIOSO 180207

Aueuwsan

I

i < | s anva

wajsAsqansg puzg-yoeg < . QZ(M.

v <« e & anve

wmz— < < L nz_<m

JHYMAHVYH 1dIH

(+ R e F R RE NN R el N Rl = Y
drunid/LSUIS PSSO W////
| ﬂ%//////




8¢9G0-1d

8661 AInr ¢

HUN JOJJUO0D J0J2]IDSO |ed0T

SJSXIIN pue so13dQ 3o Bunsal

uoneJqlied ‘Alv ‘ubisaqQ waisAsqns puzg-3oeg

uoneJqiied ‘Alvy ‘ubisaQg JojowoJdoads pueg apim
uoneJaqlied ‘Alv ‘ubiseq :S/S J0le]IoSQ |eo0

uoneaqiied ‘Alvy ‘ubisaq :jun sue|d jes04d
uoneaqiied @ Alv ‘ubisaq walisAs
adoueJunsSsy jonpo.ad

JjuUswabeue j103afouad

S)Ssel uie idiIH

VAQVNVO

N3Iaams

dAONVHA

ANVINHZIO

SANVIHIHLAN

V.“:B.t\hm“.“ (+ R e R NN RN R el N § R

)

=/

*

/ //// '

4
Z

=




Kk&&\x

f—

/f

=

=CGSa

- IS TRl S EE R

FIRST/Planck Payload meeting — 3™ July 1998
ESA HQ, Paris

ANNEX 6

European Space Agency
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Headquarters - Siége

8-10 rue Mario-Nikis - F-75738 Paris Cedex 15
Tél +33(0) 15369 76 54 - Fox +33 (0) 1 53 69 75 60 - Télex ESA 202 746F
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