tional Design and Technice

. Spohn, N. Thomas, K. Seiferlin, J. Obe
M. Hilchenbach, R. Roll, U. Schreibe




etary Research
ind BELA — Science Goals
and Work Sharing
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Planetary Science & <
Sensor Design, Test & Calibration

Head: Prof. Tilman Spohn
Planetary Geology: Ralf Jaumann
Planetary Sensor Systems: Harald Michaelis




% HRSC — High Resolution

Stereo Camera HRSC-

Focal length
175 mm

SRC:
/ Focal length
975 mm

Simultaneous image taking In
High resolution: Nadir-Sensor, 10 m/Pixel from a height of 250 km
Stereo: 4 Sensors, 10-20 m/Pixel from a height of 250 km
Colour: 4 Sensors, red, green, blue, near infrared
Maximum resolution: 2,3 m/Pixel from a height of 250 km
Output-data rate: 25 Mbit/Sec., Online-compression
Mass: 19,6 kg







Bepi- Colombo

ropean Mission to Planet




gure, interior, structure and cc
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g BELA
A Laser Altimeter for Mercury

»Measure the topOQraphlc
relief with an accu of 1m

»Model of Gravity a

»Measure tidal def

»EXxplore the interi
(together with gravity mea
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BELA — A Laser Altimeter for Bepi Colombo

Instrument Key Requirements

> Global topographic mapping with height accuracy of 1m wrt. COM
(goal)

> Surface spacing 300m (shot to shot)

> High detection probability (>70%) up to 1000km

» Laser footprint <100m

9 Canberra, Australia, 15.- 21. October 2006; Harald Michaelis, DLR
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eight telescope (1kg) with large baffle fo

> with 1nm filter /FWHM) and >80% trans
low noise) APD detector
le pumped Nd:YAG laser, 10Hz nominal

2am Expander with ~50m footprint @100
(called ELU) with receiver-, START-elec




#

Laser Oscillator & Amplifier Unit

Recelver Telescope

BEX
Transmitter, Beam Expander




ormance Modeling (PFD)
ermal Environment and Control

LA laser was designed and fabricated in
man Industry)

r Telescope (prototype) designed, fabricati







PFD (Probability of false detection) as function of height

15 MHz, 80 MS/s
— =

.'::'" =T

BAD 1040
Altitude [km)
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BELA Technical Status (I): Recelver Telescope

Electroformed nickel telescope
200 mm clear aperture

0.3 mm thickness

athermal design

no thermal protection filter
gold coated

16 Canberra, Australia, 15.- 21. October 2006; Harald Michaelis, DLR



Breadboa
1:1 re-ima
very small

includes 1
bandwidth




The instrument uses a
a geometry propost
Stavroudis. Outer
ellipsoids, inner va
hyperbolas. This g
that rays entering t
reflected back thro

after 1 or 2 (averag
The breadboard ba
manufactured by U
Single vanes are di
Aluminum, and coa
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both visible and ple




Beam Expander

Design completed (M=20)
Aspheric lens
2 wedge prism

Fabrication is in process

Aqueﬁclens

2. Optical prototype of the

Prism1 & 2




Diodenlaser GmbH

F Enl AS .

120W 200 s
e

S50W.200 _s
f—

3 fibres, 800 ~—m
022 NA

~ =808 nm
SS0W. 200 s
<>

amplifier 2

L .
FEBBREIY | VRRRRVRY BB

3 Pump Modules Oscillator -Amplifier -Box

The BELA instrument requirement is to have 3 fibre coupled
pump sources (called modules); two of them shall deliver 550wW
ex fibre each for amplifier pumping while the third has to deliv er
120W ex fibre for oscillator pumping.

The diodes for oscillator pumping shall be available in could
redundancy, which means that two bars will be operated and

two other bars can be used alternatively (not sketched).







Pulse Energy Distribution

Average energy: 49,5mJ
Std.Dev.: 1,16 mJ

14778

N

48,0m 50,0m 52,|0m
Energy (mJ)




Beam Quality

Strahlgualitét-Messung PM-1 I

PDU# /LEU#
Oszillator Modul 1 (34,3°C) TTAITEV

Verstérker 1 Modul 2(35,1°C)
Verstarker2  Modul 3(35,1°C) 89A/38,8V

tSeed: 19515 ps
E-Out 55+5mJ

358 mm
0,354 mm
1,26

2,42 mrad
73mm

Y-Achse
o 323 mm
re)( \\ l 0,37 mm
= 40Width X-Achse UL | R 1,32
e 4cWidth Y-Achse ) liv 2,40 mrad
Linse: f=300mm z, 77 mm

' I ' I ! I ' | ! I ! | ! 1
300 400 500 600 700 800 900
Position (mm)
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1. START Pulse Electronics - Block Diagram

Il
T Analog Start Pul
i i nalog Start Pulse
FIRE+
12C Digital SPA ey
igita FIRE-
Potentiometer | g < 12C Controller £ = r
BIAS
VREF
. " SRL MUX| [UART| |, Tx
| { AL - =
SRL <«—— RX
DCLK @Command
o Lo Interpreter
SRL
AT | o
|
SRL

ADC Operation Control

DATA Acquisition Control ||




15th Laser Ranging Workshop i

¥ DLR

2. START Pulse Electronics: PCB with High Speed Digitization

25 Canberra, Australia, 15.- 21. October 2006; Harald Michaelis, DLR
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ent and test (in process) of customized APD
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Transmitter Electronics Test Setup

BELA
START ELECTRONICS

28 Canberra, Australia, 15.- 21. October 2006; Harald Michaelis, DLR



3. Outlook, Focus area of coming months

Laser Tests

Detector (APD) Tests

Thermal modelling, Thermal design & control concept
Definition mechanical interface and alignment concept

Design of Receiver Electronics

Demonstrator/Transponder Integration and Test (together with

U. Schreiber/LRS-Wettzel, Germany)







ﬁ Functional Principle of the HRSC-Camera

Stereoscanner

e 9 |line sensors “‘ y

e each with 5184 Pixel

N
Super Resolution Channel ,"—‘;",\ m

e 1 matrix sensor
e 1024x1024 Pixel

b1




