Amateur Radio Activities via QO-100 from DPOGVN at
the German Research Station Neumayer-Ill in Antarctica
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Qatar-OSCAR 100 (QO-100) AMSAT ™

On November 15™ 2018, SpaceX launched the
Es'Hail-2 geostationary communications satellite
for Qatar on a Falcon 9 rocket. It also has an
amateur radio payload called Qatar-OSCAR 100
with two amateur radio transponders

( ¥ 1 3uplimk/ Z awvmink).

QO-100 is positioned at 26° East, covering Brazil,
Europe, Africa and much of Asia simultaneously.

QO-100 features a 500 kHz wide linear transponder for
narrowband modes (voice, data, images) and a 9 MHz wide
transponder for experimental digital modulation modes such as
digital amateur radio television.

The technical expertise was provided mainly by German

radio amateurs of AMSAT-DL.

Source: DD1US



QO-100 Orbit
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Kunzelsau: 9.6733° I 11.10.2018 08:31:55 (UTC +2:00)

Qatar-OSCAR 100 is in a GEO (Geostationary Orbit): large constant visibility range,  source: bbius
fixed antennas on the ground are sufficient



QO-100 Narrowband (NB) & ‘&5) AMSAT-.
Wideband (WB) Transponders
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QO-100 NB Transponder

New band plan since April 3" 2021
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QO-100 Narrowband Transponder

CW only

Uplink Downlink
Start [MHz] End [MHz] Start [MHz] End [MHZ] Available [MHz] Comment
10489,50( 10489,504 0,005
2400,00¢ 2400,04(  10489,50* 10489,54 0,035
2400,04( 2400,08( 10489,54( 10489,58 0,040
2400,08( 2400,15( 10489,58( 10489,65 0,070
2400,15( 2400,24" 10489,65( 10489, 74! 0,095
10489,74! 10489,75! 0,010
2400,25¢ 2400,35( 10489, 75! 10489,85 0,095
2400,35( 2400,49¢ 10489,85( 10489,99! 0,145
10489,99: 10489,99] 0,004
10489,99!  10490,00( 0,005
Speciafrequency. Uplink

International emergency frequency

2400,360 MHz

digimodes (500 Hz max. BW)
digimodes (2700 Hz max. BW)

SSB only (2700 Hz max. BW)

SSB only (2700 Hz max. BW)

mixed modes(2700 Hz max. BW) & special purpose

Source: DD1US
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AMSAT-DL High Speed Multimedia Modem

developed by Kurt DJOABR

To To To T To o o To To I T I

Sound card modem

Open Source

Supports fullduplex
Optimized modes for QO-100
Maximum BW 2.7kHz
Datarates up to 7200bps
Different modulation schemes
Transfer of Images

File Transfer

Website transfer

Digital Voice

RTTY

I ?# QO-100NB Transponder HS Multimedia Modem AMSAT-DL V0.42 by DJOABR

= Image | ﬂ' File 1 C» Voice Audio l (" BER Test ‘ /< Setup ‘ About
TXimage: dd1us qo-100 dish jpg. Sent: 43 of 44 kB

8% % i) .
: 3 sl
E i

RX: dd1us qo-100 dish jpg 38 of 44 kB 64 s. 185 of 187 blocks OK

Wooiusi

Quality: 640(320)px | B Load Image

[E3 cancel ‘ ln RX Images | [T loop (send allimages in folder)

™
Foa d
- &

Line Speed: 5859 bps Modem-IP: 192.168.178.31 RX: 44479 Byte. Missing blocks: 2 Net Speed:4750 bps
|

Speed bit/s]: 5000 8APSK BW: 2500 Hz (Q0-100 Transceiver)

TX Buffer:
RX Buffer:

RX Signal: 8 RX Sync: 8

Source: DD1US



AMSAT-DL Multimedia Beacon

The multimedia beacon is transmitted

Like the High Speed Multimedia Modem,

The MM beacon is presently transmitting:

To o o Do Do

from the ground station in Bochum on

10489.995 MHz at 7200 bit/s in BAPSK.

it was developed by Kurt DJOABR.

Realtime spectrum & waterfall of the NB TPX
Realtime spectrum & waterfall of the WB TPX
DX-Cluster messages (configurable)
CW-Skimmer of the QO-100 NB TPX
AMSAT satellite bulletins

AMSATDI

rlll‘f -nur-.r .lﬁt? 1 und Bligung
\wllnr r Communic er ant Educatian

QO-100 Experimental HTML Beacon
via HSmodem Ekbps 8APSK

Ve S T SLSARS, SN o G QESRT | ATat-Tal
ALL information shown here are transferred via Q0-100, Internet is not used

anywhere CONNECTED to local HSmodem

MNarrow Band Transponder Activity

DX-Cluster Messages
ERGVD-1 50063.4 NOSAP/B EMBOBMRES: El“l 'JIB CW be 13302
GBS 50323.0 HIBGSP I'I'E -114B & 13308
SMETOU-2 50313.0 REER 133
DBOSUE-7 16102.1 II1WETC 133
WVEIEIN-2 50120.0 G1SDi 133
GETMEC 50313.9 SATD:N 3 JOES
ERSVD-1 50323.0 HIBGSP 3
HAEDE 16100.0 EP4EFX 33 GG14
\ESE 14074. 6 TESFRD 33
ERSVD-1 S00E5.0 WEGPM/EB
ERSVD-1 50324.7 HIBGEP
DDSAE-10 50115.0 SPSK
EA4BF 16100.6 JHTEWQ =k
ERGVD-1 50150.0 GI4RET 1064
EREVD-1 50140.0 SPSK 2
DX -Cluster Filter
M ..137 xHz ..472 kHz
M..1.8euHz @..3.5 uHz 8....5 MHz 8 ....7 MH=

.. 10uHEz E@.. .14 vH= @...12 ¥Hz @ .. .21 MH=
M@...24 vHz @ ...28 MHz

@M., 50uEz @ ... 70 vH=z . .144 ¥Hz .. 430 MH=

B..1.2cHz @..2.4 cHz= @..3.4 cHz @ ..5.6 GH=
®.. .10 cHz @ ...24 cH= @ ...47 CH=

..... All .. .Hone

Wide Band Transponder Activity

Eaacon & Smplr

CW Skimmer
# || 10469513.1 DLEMLA 19 204Em DEWFH 13238
104659514.9 G3MEN 15 22dBm (COWFEL 13072
W | L >
Amsat Bulletin

AMSAT-UK Colloguium 2822 - Call For Speakers

This is the first call for speakers for the aMsaT-UK Coll
UK

Imternational Space Colloguivm will be held as part of the RSGE Convention
on Cctober -9

at the Kents Hill
S8Z
htt

oquium 2822 AMSAT-

Park Conference Cemtre, Timbold Drive, Milton Keynes, MKT

58/ famsat-uk. orgf col Logquium’

te speakers sbout amzteur radio, space and associated

5, for this

b’ts ns should be sent wia e-mei. o dave at gadpz.me.uk

AMEAT-UK also invites anyone with reguests fsr Pr‘cgraﬁ Topics to submit

them as soon as

possible.

Likewise if anyone knows of 2 good speaker on subjects of interest to the
audience, please v

Source: DD1US
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QO-100 Wideband Transponder

New band plan since February 2021

Beacon Wide and Narrow DATV Narrow DATV

I
I
I [

BeaconOnly | =Peninenal 10981 DVB-S/S2 all symbol rates DVB-S/S2 at 333 kS and lower

2401.5 2402.5 2403.5 2404.5 2405.5 2406.5 2407.5 2408.5 24@@.5
Uplink (MHz)

10491.0 10492.0 10493.0 10494.0 10495.0 10496.0 10497.0 10498.0 10499.0
Downlink (MHz)
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Neumayer-Station ll|
QO-100 Groundstatlon for DPOGVN

- Neumayer-lll-Station
70°40°S und 8°17'W, Elevation 7,3°.

Peter Galzow, DB20S
2020 02 29
® AMSAT-DL

AMSAT-bL

B
(1)
A1~/

e
ALFRED-WEGENER-INSTITUT
HELMHOLTZ2-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

Source

: DB20S



Location of Neumayer-Station |l

, ' 70°30'S |
LIEGEPLATZE AM HAUPTANLEGE- z
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Atkabucht ist i.M.
von Mitte Marz bis
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Source: Alfred-Wegener Institut Bremerhaven

Schelfeiskante

Pistenbulli-Spur Meereiskante
auf dem Meereis

Das Schiff Aguthas 1 it
¥ den EDEN-ISS-Containern

Eisberge

el # Deutsches Zentrum
DLR fiir Luft- und Raumfahrt

© DLR 2018 | DLR.de | #MadelnAntarctica

Source: DLR



Neumayer-Station Il

Die Polarforschungsstation Neumayer lll

Ballonfiillhalle
fur Forschungssonden

Deck 2 Messinstru mggg‘
Technik, Upterkunfte, Antennen
Laboratorien

Deck 1
Technik, Kommunikation,
Aufenthaltsraume,

Hospital, Kiiche

1 W

Deck U1

Technik, Lager,
Werkstatten

Deck U2
Garage unter | Treppen- Schneeschmelze
der Station ) g haus zur Wasserversorgung

z. B. fur Kettenfahrzeuge

bisheriger Kalterekord an
-50,2 °C J

Hydraulische Stiitzen zum Anheben der Station der Station (8. Juli 2010)

Standort W’ ..
\\ ..... ¢ =
: N il g ¥ T T
= — siidpol
Die Stiitzen werden .. mit Schnee ..und gemeinsam wieder
einzeln eingefahren, ... unterfiittert ... ausgefahren —» Station hebt sich & 3 Q J
dpa.28153 Quelle: Alfred-Wegener-Institut



Lifting of the complete station

Source: Alfred-Wegener Institut Bremerhaven



Arrival with the ship Polarstern DPOPOL/mm

Last year, because of Corona, the new crew could not travel by plane via
South Africa as usWwadrsfenb.ut by i cebre

PR A TN | - » I ol g
- /&\\&‘ 17> J : | ¥ op

Thus Felix DL5XL and Theresa DC1TH had a lot of time to distribute "wet grid-squares" with
a portable system of AMSAT-DL and Theresa learned to deal with pile-ups.

Source: DL5XL, DC1TH



Research Icebrogaker Polarstern

German Amateur LED T Statlon -
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Source: Hinnerek Heuck, Alfred-Wegener Institut
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QO-100 Amateur Radio Station DPOGVN

The station, which was built and
sponsored by AMSAT-DL consists
of 3 parts:

1.) the antenna on the roof,
2.) a unit directly under the roof,
3.) the units in the shack.

Between the shack and the unit under
the roof, 3 times 60m of Ecoflex-15
have been installed.

==) AMSAT-oL

[ 2 Satedliten fiir Kommunikation, Wissenschaft und Bildung
Satellites for Communication, Science and Education

Source: DL5XL, HBOHCF



QO-100 amateur radio station in the shack

In the shack are the radios for Narrowband=NB (SSB) and Wideband=WB (DATV) operations.

MX-3000N

NB (145 MHz)  PL

N female

WB (1135 MHz)
PL N male

- NB-PTT (Active = GND) ;

-----

=\ ."-"m‘ - ‘“""'—.‘ .'—.m
| 14557500 7

—— e —

52N 020000 (\

ICOM 1C9700

MX-2000N

a3 v

Ve

Pluto SDR
(BPSK)

DATV Equipment > s iy
MiniTiouner
* DG5NGI/DG8FAC DATV TRX

3dB
Combiner/
Circulator

_;_ all male with short cable

1 B
Eshail-2 DATY riosing : 0 ( | { ]
NG ‘ . . ’ g',, | Funcube (145 MHz)

Source: DB20S



QO-100 unit under and antenna on top of the roof

HamRadio Shack
3 x 60m Ecoflex [ Lo ] 32V
ECOFLEX15 coax cable Power Supply Power Supply
144 MHz: 3,4 dB/100m
432 MHz: 6,1 dB/100m
2400 MHz: 16,3 dB/100m
| 12V s e
MX-3000N male / 2 N\ NB-PTT 2 i
N _ NB-IN | NB(0.AW) [— S Aiitainive
(435 MHz) kUp-Converter ~5m Ecoflex
7,
124 410 MHz ~250W PA _
WB-N [ wB(4w) & -OuT e
L (833 MHz) Up-Converter e 7y 12V z \
% ) WB-PTT Preamp
10 MHz 12V} 10 MH GPS-Antenna
MX-2000N NB-OUT __(~ L« NB-LNB
145 MHz il
( ) L Converter WB-LNB
WB-PTT FAN/PTT lwe.prT
Controller
Funcube (145 MHz) /

Source: DB20S



QO-100 unit under the roof

19:38:41
: lock
Caselmp: 25C WB TX OTH: o$

PA-Temp: 22C NB TX

s PV
CaseHum: 31% PA TX : 58454.93

989418 .37
| Voltage:12.7v :

e AN e

The unit under the roof includes a water-cooled 250W power amplifier. It is located directly under the
roof to minimize cable losses to the antenna.

Source: AMSAT-DL



First QO-100 antenna

Source: DL5XL

In January 2020 an antenna for QO-100 was installed on top of Neumayer-Station Ill



Heavy storm at Neumayer-Station Il

L m
LUT T (1111

Source: ZDF - TerraX

On the night of August 13t to 14t 2021, a particularly strong storm swept across Atka
Bay in Antarctica and wind speeds of up to 207km/h were also measured at Neumayer

Station Ill, 20km away.
The radome and antenna for QO-100 were completely destroyed.



New antenna for QO-100

5
\ ‘/

Kathrein 120cm
prime-focus-dish (PFD)
with POTY-feed

Built by Heinz DJ5JN
and Matthias DD1US

Source: DD1US



New antenna for QO-100

1: 50.932 a =-255.86 ma 258.64 pF 2 405.000 000 MH=z

MARKER 1\
2. 45 GMg
N

3

Source: DD1US

POTY-feed and its impedance
after careful alignment

START 2 200.000 800 MHz STOP 2 600.000 000 MHz

Source: DD1US



New antenna for QO-100

— _ - g . /
VARY

Rt

We tested several LNBs for best SNR performance and used the best 2 for DPOGVN

Source: DD1US



New antenna for QO-100

After shipping the antenna to Bochum it was assembled into the radome

Source: AMSAT-DL



New antenna for QO-100

Next the antenna in the radome was
shipped by Florian DF2ET to Rostock

Source: AMSAT-DL



New antenna for QO-100

e

—— et
_——
e -~ %
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Source: Alfred-Wegener Institut Bremerhaven

After a long journey on the German
resear cHolarstdrnop i @ f |
arrived in Antarctica.

Source: Alfred-Wegener Institut Bremerhaven



New antenna for QO-100

PR e e e S pb
B s 2 s G T I T (e et WL = a2 e T

Transport from the ice shelf edge to the station

On Jan. 5" 2022 the antenna was placed on the station



1S}
DX

New antenna for QO-100

Since January 1st 2022 DPOGVN is QRYV again.

RX and TX signals are is improved compared L Jaus wi=
to the old antenna.
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School Contacts with DPOGVN

In the meantime, numerous contacts by DPOGVN with international schools in the footprint of
QO-100 have been successfully carried out.

Such a contact usually lasts 30 to 45 minutes and the crew of Neumayer-Station Il is happy to
answer the wide-ranging questions of the young people (and teachers).

The coordination is done by Charly DK3ZL, board member of AMSAT-DL. If you are interested to
arrange a contact with DPOGVN, just send an email to him: dpOgvn@amsat-dl.org

As part of the preparation for an ARISS contact in Q1'2022 with Matthias Maurer on the ISS,
Heinrich DK8GL and Matthias DD1US gave presentations and practiced radio communication at
both participating schools.

The highlight was an SSB contact with the Neumayer-Station Il in Antarctica via QO-100.
The portable equipment of DD1US consisting of a 60cm parabolic dish, a transverter based on
the AMSAT-DL modules and an ICOM IC-9700 transceiver was used.


mailto:dp0gvn@amsat-dl.org
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QO-100 portable station ‘&5

WB-IN
(WGEVPYIYITAM  Downconverter V3d 1somnz  VB-OUT
NB-IN {  mit GPS-Modul V2.0 oMbz RErOUT
vert/14V . 145MH2: NB-OUT
TX-IN
2|:_)4a?CI;|]Z TX-OUT Upconverter 430MHz
2400MHz/2,8W UPConbW VSN
Antenne T e
PTT-IN
i » COM-OUT
WB = Wideband

NB = Narrowband

Source: DD1US 35



QO-100 portable station &£

9 GPS-IN

WB-IN

hor/18V/24MHz
NB-IN

vert/14V

TX-OUT

2400MHz/2,8W

'v ( \\\r‘:f’

) =k

&Y "‘ [ ’ ll>47 \
7 /' - P

4BYY8:RY anSbiic

e
\‘

| B3 O
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1130MHz. WB-OUT

oM REF-OUT

» NB-OUT
145MHz
- Vs-IN
+9é+15V
430MHz U2
PTT-IN
COM-OUT

Source: DD1US



O-100 portable station
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60cm Kathrein offset dish with GPS-Antenna on small bracket attached to feed Transverter attached to feed
feed mounted upside down
=> Feed protected against rain => also during TX no interference of GPS-RX => weight well balanced

Source: DD1US 37



ERASMUSGYMNASIUM
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Source: DK3GL



School Contact Freiburg

Source: DK3GL



