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PLANCK e LFI (ESA media)PLANCK e LFI (ESA media)

LAUNCH DATE: 31/10/2008 MISSION END: ~ 2010 (21 month baseline)

LAUNCH VEHICLE: Ariane 5  LAUNCH MASS: 1800 kg  

ORBIT: Lissajous orbit about the second Lagrange point of the Earth-Sun system (L2) 

OBJECTIVES: Mapping of Cosmic Microwave Background anisotropies with improved 

sensitivity and angular resolution (Temperature and Polarization)

COSTS: about 600 million Euros

photo ESA
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Il Il LowLow FrequencyFrequency InstrumentInstrument
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FocalFocal PlanePlane UnitUnit (FPU)(FPU)
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LL’’EreditEreditàà di WMAPdi WMAP
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Aberrazioni Aberrazioni ““otticheottiche””

� Degrado della 
risoluzione 
angolare

� Statistica falsata

� Degrado della 
polarizzazione
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Aberrazioni Aberrazioni ““non ottichenon ottiche””
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Aberrazioni Aberrazioni ““non ottichenon ottiche””



14

Off Off –– AxisAxis ConfigurationConfiguration
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Full Full SkySky RadiationRadiation PatternPattern
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TimelineTimeline

� (1992) COBRAS

� (1996) Phase A Telescope

� 1.3 meter aperture

� Dragone – Mizuguchi (minimizzazione della
polarizzazione al centro del piano focale)

� (1998) Carrier Telescope

� Phase A telescope + Extension of the primary 
mirror

� 1.5 meter aperture 

� (1999) Architect Study

� Ottimizzazione del Telescopio
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OTTIMIZZAZIONE (1999 OTTIMIZZAZIONE (1999 –– 2000)2000)

� CODE V package and GRASP8
software (partially ASAP)

� symmetric FPU

� 8 HFI Feeds

� (1, 1, 2, 4)

� 8 LFI Feeds

� (2, 2, 1, 1, 1, 1)

� Minimisation of the WFE at the 
aperture with gaussian illumination

OUTPUT

“Case1” Design
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Il telescopio di Il telescopio di PlanckPlanck

� Configurazione
� Gregoriano aplanatico

ottimizzato

� Frequenza
� 25 – 1000 GHz

� Temperatura
� 40 K and 65 K

� Massa totale
� < 120 Kg

� Lifetime
� 6 years on the ground 

+ 2 years in space
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Caratteristiche GeometricheCaratteristiche Geometriche

� Primary Mirror: 

� Ellipsoidal , ~ 1.9m x 1.5m

� Secondary Mirror:

� Ellipsoidal, ~1m x 1m

� Overall Focal ratio:

� F# = 1.1

� Field of View: 

� ± 5°x5°
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�Radio Frequency Demonstration 
Model (RFDM)

� Archeops experiment telescope

�Qualification Model (QM)

� Qualifica ottica e meccanica (simile al FM) 

�Radio Frequency Qualification 
Model (RFQM)

� Qualifica a Radiofrequenza (misure di risposta)

�Flight Model (FM)

Telescope ModelsTelescope Models
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TimelineTimeline

� (2000–2005) Sviluppo hardware

� (2006) Videogrammetria su FM

� (2006) Misura su RFQM (pol1)
� February / March 2006 (30 – 70 – 320 GHz)

� June 2006 (100 GHz)

� (2007) Misura su RFQM  (pol2)
� October / November 2006 (30 – 70 – 320 GHz)

� January 2007 (100 GHz)

� (2007) ri-allineamento del telescopio
� Riallineamento del riflettore secondario

� (2007) RF end2end test @320GHz su RFQM
� Check dell’allineamento tramite test con RCS

� (2008) RF end2end test on FM
� Prossima settimana
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La tecnologia di fabbricazioneLa tecnologia di fabbricazione

� Core

� Celle esagonali di fibra di 

carbonio

� Reflecting

coating

� Adesivo: 5nm di NiCr

� Riflettivo: 550nm di Al

� Protettivo: 30nm PLASIL
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Caratteristiche dei riflettoriCaratteristiche dei riflettori
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OpticalOptical VerificationVerification FM FM cryocryo teststests

� Telescope FM videogrammetry test sequence
� Mvt01: ambient temperature and pressure

� Mvt02: ambient temperature and vacuum

� Mvt04: 200 Kelvin (transient)

� Mvt05: 140 Kelvin (transient)

� Mvt06: 110 Kelvin (transient)

� Mvt07: 95 – 100 Kelvin (steady state)

� Mvt08: 110 Kelvin (transient)

� Mvt09: 140 Kelvin (transient) 

� Mvt10: 200 Kelvin (transient)

� Mvt11: ambient temperature and vacuum

� Mvt12: ambient temperature and pressure
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OpticalOptical VerificationVerification FM FM cryocryo teststests

FM Cryo videogrammetry test results
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Compact Antenna Test Compact Antenna Test RangeRange
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RFMQ ModelRFMQ Model

� QM reflectors

� QM baffle

� QM 3rd V-groove

� QM cryostructure

� Test FPU

� 1 x 30 GHz feed horn

� 1 x 70 GHz feed horn

� 1 x 100 GHz feed horn

� 1 x 320 GHz feed horn

� mm-wave
instrumentation
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IL CONFRONTO IL CONFRONTO 

PREDICTION MEASUREMENT
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30 30 GHzGHz slot3 pol2 MAIN BEAMslot3 pol2 MAIN BEAM
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70 70 GHzGHz slot3 pol2 MAIN BEAMslot3 pol2 MAIN BEAM
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InnerInner intermediate intermediate regionregion @ 30 @ 30 GHzGHz
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InnerInner intermediate intermediate regionregion @ 70 @ 70 GHzGHz
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30 30 GHzGHz spillover areaspillover area
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70 70 GHzGHz spillover areaspillover area
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� CharatteristicheCharatteristicheCharatteristicheCharatteristiche GeometricheGeometricheGeometricheGeometriche

� Videogrammetria a T ambiente e a freddo

� Allineamento ‘ricavato’ ma non misurato

� Misure a Radio Frequenza (RFQM)Misure a Radio Frequenza (RFQM)Misure a Radio Frequenza (RFQM)Misure a Radio Frequenza (RFQM)

� A temperatura ambiente

� Differente (ma simile) telescopio e FPU con pochi horn

� Simulazioni Elettromagnetiche (LFI)Simulazioni Elettromagnetiche (LFI)Simulazioni Elettromagnetiche (LFI)Simulazioni Elettromagnetiche (LFI)

� Risposta di tutti i canali a tutto cielo

� Telescopio con specchi ideali e perfettamente allineato

Cosa Conosciamo del TelescopioCosa Conosciamo del Telescopio
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Il Telescopio di Il Telescopio di PlanckPlanck e LFIe LFI
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TimelineTimeline

� (2008–2009) Calcolo dei beam pattern 

in condizioni operative

� Superfici misurate e estrapolazione a 50K

� (2008–2009) misure del pattern in cielo 

� Pianeti, sorgenti polarizzate (?)

� Misura del campo del telscopio e geometria del piano focale

� (2009–2010) Raffinamento dei modelli 

EM

� Correlazione misure in cielo / modelli 
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