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Proposal for CAS-ESA Joint Scientific Space Mission
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DSL objectives

= Prime: pioneering studies in the hitherto unexplored window
of the cosmic EM spectrum
Full sky continuum survey of discrete sources:
Ultra-steep spectrum extragalactic sources
Pulsars
Transients (galactic and extragalactic)
Full sky map of (galactic) continuum diffuse emission
Search for signatures of Dark Ages
Recombination radio lines (of “macro-atoms”)?
Search for “exo-Jupiters”

Solar-terrestrial physics
Radio-showers from high-energy particles (and neutrinos) interacting
with Moon

= Above all, a lesson of science history:
Discovery of unknown




DSL major specifications

= Wavelength/frequency range:
mandatory: 300 —-10m 1 — 30 MHz
desirable: 1km—-10m 300 kHz — 30 MHz
optional: 3km—-<10m 100 kHz — >30 MHz

= Imaging capability:
angular resolution: 12"@30MHz
mandatory: Dynamic Range (DR) 300:1
desirable: DR 1000:1 (or confusion-limited)
optional: DR>3000:1 (or confusion-limited)

= Spectral resolution, f/Af > 250




Outline

= Background
= DSL concept

= DSL pathfinder (DSL-P) in
CE-4 mission

= Summary




Interferometric Principle

baselines o 0 baselines

UV coverage

visibilities

Spatial frequency
FFT

. Spatial
frequency




signal processing unit

spectral integrator scientific
(E;It{'l processor

receiver -—-| Ly I_ qul_'l}_ [ |-
>/ nctions:

narrow-band voltages Ii,l;‘ﬂr{'l buffer st‘f;".'-!.*éc - calibration

e~ H—H e H-HeHHEH - Swmn™
R TIT T T \ - imaging

- detection

lata channel i t1
ta channe - integration

mother ground

. satellite station ;
ﬂ.'.—J i : = science data centres

legenda

daughter satellite 1

o scienee — .
] narrow-band [RFI] RFI
Sl

daughter satellite 8 dipole antenna | [ I oL
filter mitigation

et

|

v at

v | | integrator | & |buffer

XJ ADC |
data

1 broad-band A<t re-coding g
~ ] filter selection

(f-/’ £
6. e i
!()]‘\'J;&EJ,

antenna for RELEC satellite

3 dipole antenna Antenna mechanism




DSL array design

Linear array in
lunar orbit

2D UV coverage
every % orbit

Quicker aperture
filling with
maneuver
Reconfigurable
baseline

Simple
deployment and
maintenance

Samplearray: 1 4 10 22 24 35 39 52 63 71 74 78 79 km

Fig.1: The trajectory of antenna array
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3D dense coverage with orbit precession




Artistic impression of a lunar orbiting DSL
concept
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Target orbit

Initial orbit
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Preliminary specifications
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Mass Budget
e L e

Service
Conventional Structure, AOCS, power, TC

Propulsion : Transfer and orbit insertion

Relative position : Camera, LED

Payload

Antenna, receiver, signal

Science payload
processor

ISL and timing Synchronization, ISL,
ranging

subtotal
margin
total




Harbin Institute of Technology (HIT)
National Space Science Center (NSSC)
Shanghai Astronomical Observatory (SHAO)

National Astronomical Observatories (NAO)

... to be included

Jun. 2016 , detailed design
Jan. 2017 , QM
Apr. 2018 , FM, ready for launch




Open to international collaboration

€ DSL concept was built up by international team

€ "“Piggybacking science experiments subsystem” of CE-
4 1s composed of DSL-P by HIT and NSSC, and payload

on communication satellite by NSO
€ Cooperation opportunity
System design an specifications
Payload module
Signal processing

Data sharing (corresponding to involvements)




Summary

DSL will deliver pioneering science (never
pefore!) at affordable cost, opening up the
ast unexplored window in Universe, Offers
significant discovery potential

= Pathfinder in CE-4 will demonstrate
feasibility, consolidate system design,
improve TRL , and enable future large array

= DSL-P provides unique opportunity for
International community
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