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AbstractAbstract
We report the results of performance evaluation of the first Japanese astrometry satellite Nano-JASMINE It is a very small satellite and weighs only 35 kg It aims to carry outWe report the results of performance evaluation of the first Japanese astrometry satellite, Nano JASMINE. It is a very small satellite and weighs only 35 kg. It aims to carry out 

astrometry measurement of nearby bright stars (z<7 5mag) with an accuracy of 3 milli-arcseconds Nano-JASMINE is to be launched by Cyclone-4 rocket in August 2011 from Brazil Theastrometry measurement of nearby bright stars (z<7.5mag) with an accuracy of 3 milli-arcseconds. Nano-JASMINE is to be launched by Cyclone-4 rocket in August 2011 from Brazil. The 
t t t i i th f l ti th f A i f f t t d i l l i d t d A lt th i i d l (EM) f thcurrent status is in the process of evaluating the performances. A series of performance tests and numerical analysis were conducted. As a result, the engineering model (EM) of the 

telescope was measured to be achieving a diffraction-limited performance and confirmed that it has an enough performance for scientific astrometry.

NanoNano--JASMINEJASMINENanoNano--JASMINEJASMINE

First satellite of JASMINE（Japan Astrometry Satellite Mission for Infrared Exploration） SeriesFirst satellite of JASMINE（Japan Astrometry Satellite Mission for Infrared Exploration） Series

Objective of Nano JASMINEObjective of Nano-JASMINE

Through Nano-JASMINE Project we experiment the first space astrometry mission in Japan andThrough Nano-JASMINE Project, we experiment the first space astrometry mission in Japan and 
accumulate technology and know how for Small JASMINE (Second satellite of JASMINE series)

Launch
accumulate technology and know-how for Small-JASMINE (Second satellite of JASMINE series).

Moreover almost 15 years have passed since the end of the Hipparcos mission Errors in a proper Nano-JASMINE is to be launched at AugustMoreover, almost 15 years have passed since the end of the Hipparcos mission. Errors in a proper 
motion have accumulated over the years Even if we measure the same stars that were observed by

Nano-JASMINE is to be launched at August 
2011 from Alcantara Launch Center atmotion have accumulated over the years. Even if we measure the same stars that were observed by 

HIPPARCOS i h h i ifi l i h f i
2011 from Alcantara Launch Center at 
B il b C l 4 k tHIPPARCOS with the same accuracy, we can significantly improve the accuracy of proper motion. Brazil by Cyclon-4 rocket.

F t f N JASMINE
Alcantara Launch Center

Features of Nano-JASMINE

First space astrometry satellite of JapanFirst space astrometry satellite of Japan

Size: 50 x 50 x 50 cmSize: 50 x 50 x 50 cm

Wight: 35kg50cm g g

Ob ti W l th 600 1000 ( b d)Observation Wavelength: 600 – 1000 nm (zw-band)

Observation accuracy: 3mas (zw<7 5 mag)Observation accuracy: 3mas (zw<7.5 mag)

Orbit: Sun-Synchronous OrbitOrbit: Sun Synchronous Orbit

Altitude: 600 – 1000 km
Rio de Janeiro

Mi i Lif Ti 2
Rio de Janeiro

Mission Life Time: 2years
Outlook of Nano JASMINE Cyclone 4 RocketOutlook of Nano-JASMINE Cyclone-4 Rocket
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Location of Alcantara Launch Center (Brazil)

(Engineering Model)
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(Engineering Model)

S ifi ti f T lO ti l S t f N JASMINE Specifications of TelescopeOptical System of Nano-JASMINE Nano-JASMINE Telescope
A t 5

y p
Aperture 5cm

（ ）Focal Length 167cm（F/33）

B bi M1M1 M2M2B bi M1M1 M2M2
BeamBeam--combinercombiner M1M1BeamBeam--combinercombiner M1M1

Type Ritchey - Chretien BeamBeam--combinercombiner M1M1 M2M2BeamBeam--combinercombiner M1M1 M2M2

Field of View 0.5 x 0.5 deg 

Basic Angle 99 5 deg
Specification

Basic Angle 99.5 deg

Observation Wavelength zw band（600 1000nm）Observation Wavelength zw-band（600-1000nm）

D F ll D l i ＣＣＤ １ｋ １ｋ iDetector Full Depletion ＣＣＤ １ｋｘ１ｋ pix

( )(Time Delayed Integration)

Scale of pixel 15μm ⇒ 1.76 arcsec/pix
M3M3Operating Temperature －50℃～－100℃ M3M4M5 M3M4M5

Stability of Basic Angle ＜1mas／100min (orbital period) 12 cm17 cm 12 cm17 cm
Requirement

Stability of Basic Angle ＜1mas／100min (orbital period)

Th h T＞80%Through put T＞80%

The small reflecting telescope was made of aluminum alloy because of the suppression ofThe small reflecting telescope was made of aluminum alloy because of the suppression of 
ff t f t i i d d b th l heffects of strain induced by thermal changes.

W f t E
Shot Image (with COTS-CCD)

Optical Layout of Telescope
Wavefront Errors

g ( )

Optical Layout of Telescope αLeo（Regulus）

（Beam-Combiner appears around M2）（Beam-Combiner appears around M2） Diffraction Ring
Outlook of Beam CombinerOutlook of Beam Combiner

(Basic Angle : 99 5 deg) Quantum Efficiency(Basic Angle : 99.5 deg)

Diffraction CoreCCD Total wavefront error is smaller than λ/14 Diffraction CoreCCD Total wavefront error is smaller than λ/14

Parameter SpecificationParameter Specification

Pixel Size 15 um square
Observed Image

Pixel Size 15 um square

Number of active pixel 1024 x 1024Number of active pixel 1024 x 1024

Si Thickness 200 umSi Thickness 200 um

Vertical clock phase 3PhaseVertical clock phase 3Phase

H i t l l k h 2Ph G d S tiHorizontal clock phase 2Phase

O t t O St MOSFET SF 4 h
Ground Sation

Output One Stage MOSFET SF 4ch

Package Aluminum Nitride

CTE >0.999995
Large QE in near infrared rangeFull well capacity >150ke- Large QE in near infrared range

Readout noise <10e-

Drift Scan Mode (Time Delayed Integration) Star Image Extracter

Shot image (Drift Scan)

R di ti T tRadiation Test

Data rate of raw data: 2MbpsData rate of raw data: 2Mbps
Down link rate: 100kbps (visibility: 5%) Antenna Down link rate: 100kbps (visibility: 5%) 

Controller Data  Base

5×9pixel image around each stars is extracted antenna
(Univ. of Tokyo)5×9pixel image around each stars is extracted antenna

DataData  
Transfer PCTransfer PC

D t BNetWork
Number of transferred pixel Number of transferred pixel Data Mizusawa Data  Base

(NAOJ)

NetWork

Before irradiation
(C )

After irradiation
( ) D d ti f CTE b t i l i

RecieverBranch (NAOJ) (NAOJ)
(CTE 0.999996) (0.9998) Degradation of CTE can be compensate in analysis Branch (NAOJ)


