A Moon Bounce Experiment
With A 32m KDDI Cassegrain
Antenna

A Special Station
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IJM1GSH Kony

w144 MHz J
m Very active

65B

2 One of QMO6 guys

®m The KDDI satellite
communication
center IS near him
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Speaker-Microphone
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1296 MHz
432 MHz




DANGER

HIGH VOLTAGE




Preparing for
5760 MHz /
10.45 GHz

License pending:

JAG6XKQ/1 visited and inspected
the wave-guide feed for 5760 MHz
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Ibaraki, Japan.

IN

KD,I.[.T?T nn.r.;&
) KEGREEYN
~EERSN AN ES 2

DwocoopHIEaHEY

EERBQORELS E
ERESUE N IERN
& EXEROBON | 07
IO RS
OB RN R
) /.a_flw_.i Hﬂr.n E.L
ROHER” DHERLRNK

DI

& Fl | 8D

HECHRECLEY
PEDRNL” #EH
THELERE ERE
ERNEN KEEREY
IRE ERERON

y%fﬂd

OS2

KEKOTRERENSY

.rE.TLf_I. EEREE N

| AR ERESD (8
mﬂwum‘ffwt ¥
PREONVIMNS | ANE
B e




.:E?Hi?(
¥ BZ FBEEH
1 ‘mqunSpuceCommunlcaﬂonCF[* |
Kokusal Denshm Dean Co. Lt

|




Planning the EME Operation

m KDDI-Ibaraki Satellite Communication
Center in Takahagi City, Japan, was built
as a communication node for INTELSAT
services toward the Pacific areas.

®m There are several iImmense parabolic dish
antennas and associated infrastructure
buildings for administrative, research,
construction and maintenance purposes.




1 Already, not all KDDI antennas are in active
services;, some antennas being in stand-by
mode.

#2006 a group of Japanese amateur radio
enthusiasts met for their special planning

at KDDI-Ibaraki Satellite Communication
Center

1 A proposal was initiated:
Moon-bounce communications using
their 32-meter dish antenna
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Cassegra
antennas




... and many
others
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PLAN

# Which frequencies & Equipments are needed?
Antenna feeds, LNAs, HPAs

@ Operation schedules depend on the moon paths

1 Talks with KDDI, JARL, and Governmental
Telecomm offices

3 Construction for the station, adjustment,
exhibition, lectures, etc. within six months!!




Project BIG-DISH

3 Enthusiastic moon-bouncers all over Japan get
together

1 Local amateurs also get together!
1 High precision large aperture antenna for EME
1 Space communications for educational effect

3 Advanced amateur technology Is needed
y 4
a3 A Special license has to be issued to JARL ,Y

1 The first time In Japanse amateurs’ history !




Purposes of Experiment

1 A precise, large scale antenna is used for EME

(A commercial antenna is used for amateur EME
for the first time in Japan)

1 EME contacts to small stations
1 EME exhibition to radio amateurs

1 Scientific exposure to young generation such as
school children and students

}

1 A moon-bounce class room under the BIG-DISH




Amateur Radio Station

@ Moon bounce communications using a 32m
cassegrain feed antenna

M License Is Issued to JARL Ibaraki Branch

@ EME high power license, 500 watts@, through 144
to 5760 MHz

m EME operation by the Project BIG-DISH menbers
@ Non-EME communications by local club members




Restrictions by KDDI

# No hurt to the antenna structure

# No disturbance to the commercial
communications

a All payment by amateurs
a

1 Return to the original state
etc.




Memorandum

@ Memoranda were signed by KDDI,
JARL and Project BIG-DISH by the
end of December 2006.
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Project BIG-DISH
< Fundamental design 1 >

Moon-bounce experiment in a large scale
= Multiple frequencies and modes

Popular bands for EME
144MHz/432MHz/1296MHz

Nearly original designed frequency
5760MHz




< Fundamental design 2 >

TX—> Legal limit high power
500 watts output

RX— Lowest noise figure, highest gain
LNA NF: 0.2-0.5dB
Gain: 30 — 40 dB

Modes — CW, SSB and JT65




< Fundamental design 3 >

Microwave EME 5.7GHz

X Legal limit high power
500 watts output
RX Lowest noise figure, highest
gain
LNA NF: 0.5dB
Gain: 30 — 40 dB
Modes: CW, SSB and FM




Project BIG-DISH

< Fundamental policy >

To be a EME marker signal
on each band!!

e
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BA-4 §
Subreflector |
and

Feed Horn




Inspection

Kony JM1GSH
comes out from the hatch

January 2007







C-BAND FEED HORN, 2.4M
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How do you
lluminate the
sub-reflector for
moon-bounce?




SUB-REFLECTOR, 3.6M




Antenna For Moon-Bouce

1 Accurate moon tracking
Zz Programmed tracking

# High gain and low noise temperature
z High G/T ratio

| ow side-lobe levels

1 High power handling capability
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Programmed tracking

Original computer program:

Put In the moon data of every one hour.
Compensation by smoothening the values.

0-HOUR 1-HOUR 2-HOUR

Azimuth Azimuth Azimuth

Elevation / Elevation EIevation




Programmec tracking

®» Moon data input
TNX to F1IEHN

07/01/12 19:30] 07/01/13 04:30 149.39 29.44 149.4088 29.43 -0.0188 0.0088

| 1

|_07/01/12 19:40] 07/01/1304:40]  15186] 3037} 151.8789) 30.363¢] -0.0189 |  0.0064 |
07/01/12 19:50] 07/01/1304:50] 15439 ] 31224  154.4032 2210

| 15962| 3270 326894 -0.0130 |

[ 16231 33300 162:3309]" = 33204

07/01/12 20:40] 07/01/13 05:40 167.82 | 34250 167.8369]  34.2441] -0.0169 0.0059
07/01/12 20:50] 07/01/13 05:50 170.62 34.59 170.6331|  34.583¢] -0.0131] 0.0064
__07/01/12:21:00] 077/01/13°06:00 17345 34'83°| 1734500 34830

|
|
|
|
45 | ) | I
P 17629 | 3497 | 176.2908] _ 34.9653| —0.0008 |  0.0048
- Moon Position data 17914 | 3502 nmag 00143 |
]
0]
1

from EME PLANNER 18483 184.8257 34,80
| 187.65 187.6495] 345631
| F1EHN ~0D#5! 2W25]| 100WSDD|; G4@sBl  0.0000 |  0.0000
NN L) UL UL/ S UL 3.79 193.2022] 33790

—~r pgr— nno4A nAnnTa

i

. | 0.0012 |
181.99 34.96 181.986 0.0038 | 0.0081




Moon Nolse

MeaasLraernent wiin

1

Prograrnrmed Tracying

5dB
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A Suoreflector 1s tnere
How to ires ji? {
rresiricrtorn

Do not rernove! [t's a funcdarnental r

uld pe
E For _I M| J Z, A32MFlz and 1298MFlz:
1) UJJ of 2 Yagl feed?
2) Aloop feed in front of tne suoreflecior? \
) A rournid feed norn in position?

\

2 H Ign power capznility 2nd 2 Witle-2i (|6 p—

radlation patiern are necessarey—




Prime focus




e
-8.4
Beam tilt
\
I ————E



Defocl
Axial ¢




-
("

se of the original aniernra

F 5750MHz: ‘

Original feed norr s a proger cnoice for tnis
pand.,  Avallaole:
rlign power nandling capapility
Wide-pezarn patiern (o llluminaie 32 dish)
/L nelical circular polarization \
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Multl-parc operailor

rFlow [0 change the anienna feecds? \
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Vicle radizilon angel = lrdhamajarepm
lign power Tagicdigiel = 500 walis




Use YAG| aniernrna
In tnhe onase cenier of tne dish
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Use of US Arrmny ariernra
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2.4 m DISH
Round Septum Feed ‘




KDDI 32 m Dish

1296 MHz G=49.95 dBi

Efficiency=53%






1296 MHz LNA by HB9BBD

NF=0.2 dB, G=38 dB
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144 MHz 28.5 dBi Efficiency 30.3%
432 MHz 33.9 dBi Efficiency 11.8 %
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Plarnnecd EME

\
pasically Randorn QOs50sn orily ‘
Frecuerncies

1AAMHz, 422M 1z, 1296MFz and 5760M 1z
Mocdes: CW, SSB and JT658
Feporis o or TMO
=siirnated srnall stations to contact wiin: \

ZLZ'l\/IrJ/ O2x11-2l Yagi, 50W JTof B
I32MIFlz © 2427-2l2 leJ] oW JToR B

1296z 03rm DIS LOWY CW
- N —
5790MFlz O Zrr) _)J 2N e G
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144/432 MHz LNAs & RYs
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The preseni Radio Statlor Regu]auon {
recLests o amaieurs on UrlF tnat
any sourious radiailon level snould pe
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432 MHz 500 watts
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144 MHz 500 watts




1296 MIrlZ

500 wariis




1296 MIrlZ

500 wariis







Inspection oy Telecorr

\
Transrnitter daiza (Input/output power, ‘
spurious suporession cnearacierisiics, filier
\ttenuation curves, eic.) were sugrmnitied
oreviously.
Inspecilon of ine equiprmenis, aniernas,
working date, and 2 QSO test wera N
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1296 MHz Pile Ug
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- TV News, 7 o.m., Marcn 03, 2007







5790 Mrlz 500 waltis

Near originel designed frequerncy of ine
IBA-Z 2rlternreL.

Wave-guide Conrection ai tne pedesial,
Estirnzaied gain: 63.8 dBi (2,400,000 iirr)
Output power: 1,200,000 kKW eirp
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DEoNT Transveriers
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500 wariis
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5700 Mrlz EME
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0 Project SMIALL-ANTENNA T {
Mezairy rnicroweaye arnaielrs joined ir ine
oroject,

Viempers of JAMISAT, MWCY, YAMA, eic,

Viziny recordings were reporie \
Not a faw irled to contac
\
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Japarnese CO narn radio rmorinly
fr

rmagazine coninded to puolisn our
articles for over one year,
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Rarncdorn OsS0s: 1717 ‘
Operatlon frequencles:

LA44MFlz, 432Nz, 1296Mrlz and 5760Mrlz
Mocles O CW, SSB, and JTESE
[0 corliect

, 50w JT orl \
DD DY —

ABZ2MFlz O 2x27-element, 50W  JT o1
5 Y99 —

1296Mrlz 03 DISE lDV’/iE
AN A A AL
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cCWwW  ssSB O JT65B Cross- Total WAC
rrocle
/17 ’
1 i) 142 0 1 541 /
34 2 31 0 57 5
50 21 0 0 7’ /1
273 5 0 2 31 4
118 350 173 2 Y5 5
SRS
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\
The Project BID-DISH would like to thani you for ‘

jolning us and nelp for ine gromoiing mMoor-

pounce witn "JJJ 32— dish througn 144 10

5. 7Grlz pands.

Flundreds of non-EME armateurs joined us also
(o 528 fnow ine moon-oounce s, Tnis project
might newve contiriputed o ororr te arnaieur rchIJ{
acilvity liself.
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