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[ Dr. Ogawa visited APL and Goose Bay Radar Site

in November 1988
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Telaphone

February 24, 1989

Dr. T. Hirasawa

Hational Institute of Polar Research
9-10 Kaga l-chrome

Itabasi-ku

Tokyo 173

_]:’l.p.'lll.

Dear Dr. Hirasawm,

After a long period of waiting and much effort on the part of marny
scientists, the satellite mission known as ISTP/GGS has become o funded
ProgTram., The satellites are being built, and in the early to mid-nineties

these satellites and
to provide new

they will be launched. Our goal is to use the data from
the §::|'nl.:||::.|:|—]:u|.:sl::i] eoherent radar network, knmown to NASA as DARN
understanding of fundamental magnetospheric and fonospheric processes.

The original DARN proposal was based upon a global network of pairs
of coherent VHF radars. Advances in technoleogy and understandinge owver the
past decade have resulted in new types of HF coher-—-
probing the ionosphere to high
altitudes. These HF radar
Labrador, Schefferville, CQuer
come to my attention tha-
development by the Nati
fz to be situated at
important complement to
the DARN experiment. L8
of the Halley radar, but
:3r}[:-|r|.1~.r measurements in the la.
will provide reliable plasma convec..

Very
sy

It is important to consider how the new o
incorporated into the original DARN econcept. For this reason, and also to
reacquaint ourselves with the proposal that was written so many years agoe. we

the DARN

are planning a two day meeting of team (co-investigators andSor
designated interested parties) to be held in Cambridge, England on 24-325
April. Since a Japanese HF radar at Syown would add significantly te the

contributions of the DARN experiment to ISTPACGS, T would like to inwvite you
and Dr. T. Ogawa of the Japanese Radio Research Laboratory to attend this
mecting and participate in the discussion. I also hope that you might be able
to give the DARN investigators an update on your development plans at that
time., If you are agreeable with this suggestion, 1 would plan to include your
contribution on the first day of the meeting.

Greenwaldh o FEZEFRENBF L —

A—NKEE 198 9F 4 ARED
DARNZZS D IBFEFIK

that attendance at this meeting will be beneficial to you
team. HNot only will we see old faces, but
strategy of coherent radar observations
the launch of the first GGS

I believe
as well as to members of the DARN
we may be able to develop a global
that could be put into effect even before
spacecralt.

Local arrangements for the meeting are being handled by Dr. John R.
[udeney of the British Antarctic Survey. The meeting will be held at BAS,
John is endeavoring to arrange modest, moderately-priced hotel or guest house
aceommodations for between 20 to 30 pounds sterling per night including bed
and breakiast. If you prc.fgr more lusurious |.-:1l:]y;l:||;.', at a !I'ligfl'u&l" pTil:E, John
can arrange this tos. John=is also making arrangements for a special dinner
on Monday evening. Please notify John by February 28 of your preference in
the specific nights that you will require accommodations, the
Write to John at

:|.l:'.|:'.|::|n'.m-::||:]:|. Licns,
number in your party and your interest in the Monday dinner.
this address:

British Antarctic Survey
National Enviromment Research Council
Madingly Road
ﬁl.mbrir!f_;g:. CB3 QET. England.

Alternatively, you can reach John in the following ways:
Telephone:  01144-223-G1188.

=ile: 223-G2G16
“CAM @)

for Dudency]

J?l.'.|:|r:|11-:y of the time
.wiSE, Yyou can write to
511303 (APL JHU LAUR).

that you will
me at APL., ecall

I am looking forwas. w in Cambridge.

With best
dhAl s
y,

regards,

A A
Dt

&
'k'..'l.g,rmurlc:l A. Greemwald

RAG: me
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Summary of the DARN Workshop
24-25 April 1989
Held at the British Antarctic Survey
Cambridge, England

Purpose of the workshop and participants ........................

Scientific Goals of the Ground Based Experiments for ISTP........

A. Sondrestrom Incoherent Scatter Radar
B. SESAME

C. CANOPUS

D. DARN

Recentaresuditas s t4 (o e i Ele ol MR o o it Vil SEL Sl SIS

Plans! for: Ches FUtures. .. .l 00 e o e s s & e & oo

SESAME (J. Dudeney)

STARE II (W. Schmidt)

Syowa, Antarctica (T. Hirasawa and T. Ogawa)
PACE upgrades

Sone

Ground-Baged Data Wi thin:ISTP oosiiln: mecimsisiorini =, sl S G oeg

NASA plans (R. Whitman)
DARN key parameters
Event data

Reference frames

Using the ISTP database
Conclusions

MEO0w

Euturé:Meetings .. .. % .. £ lmitrnton ittt e b L MR N e e |

Meeting of the Ground Based observers and Theory group of GGS (
1989, Baltimore, MD)

Appendices

Presentations of Scientific Goals
Presentations of Recent Results
Presentations on Future Plans

Presentation of NASA plans for ISTP data
Presentations at the GGS meeting in Baltimore

ool ke

1. Purpose of the Worksh
The enumerated goals of the workshop are given in the following list:
1. Define the scientific problems to be studied with coherent radars.
2. Specify the physical parameters we wish to derive with the radars.
3. Determine which parameters to submit to the GGS data base.
a) Determine the Key parameters
b) Define event data (if possible)
4. Specify the format of the submitted data
a) Determine the spatial resolution
b) Determine the temporal resolution
5. Specify the parameters we wish to get from the GGS data base.
6. Determine the pathways by which data will be submitted to the CDHF
(Central Data Handling Facility).
7. Schedule future activities for the DARN project.
8. Come up with a new Acronym to replace DARN.
Participants
NAME E-Mail Address
Kile Baker SPAN APLSP: :BAKER
Stan Cowley contact via Mervyn Freeman
John Dudeney JANET  UK.AC.NBS.VC: :U_JRD

Mervyn Freeman

SPAN ECD1::323BAS, or
STAR: : "U_JRD%VC.NBS. AC. UKEFORSYTHE . STANFORD . EDU"'

JANET  FREEMAN@UK.AC.IC.PH.SPVA
SPAN
STAR: : "FREEMANX%SPVA. PH. IC. AC. UK@FORSYTHE . STANFORD . EDU"

Ray Greenwald SPAN APLSP: : GREENWALD

Christian Hanuise SPAN (contact via J.-P. Villain)
Robert Hunsucker SPAN FRED: : HNSCKR

John Kelly INTERNET KELLY@KL.SRI.COM

Mark Lester

SPAN
STAR: : "KELLYZKL . SRI . COM@FORSYTHE . STANFORD . EDU"
JANET  M.LESTER@UK.AC.LEICESTER.SABRE
M.LESTER@UK.AC.LEICESTER. VAXC
SPAN
STAR: : "M. LESTER%VAXC. LEICESTER. AC. UK@FORSYTHE . STANFORD . EDU"'
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" FUTURE DIRECTIONS

. Transmitter upgrade will begin this summer. The new
transmitters will provide greater reliability and increased
transmitting power at the higher operating frequencies.

@ PACE will be part of the ground based system for the
ISTP/GGS project. The coherent scatter radar observations
for ISTP are known as DARN (Dual Auroral Radar Network). - ©
The PACE radars will be complemented by the STARE radars
(Germany and Finland), the SABRE radar (UK), the SHERPA  ------- 6
radar (Schefferville, Quebec), and the BARS radar (Canada)
and probably a new HF radar which will be built at Syowa,
Antarctica (Japan).

V. Cround Based Data within ISTP.....cccccniiiissssrrnannccaasccaannnsns T

NASA plans (R. Whitman)
DARN key parameters
Event data

Reference frames

Using the ISTP database
Conclusions

ameawe

VI. Future MeetIngs. ... ovvvr e encsrsssrsannsanessssssaannannsansassssss

VII. Meeting of the Ground Based observers and Theory group of GGS (May 10,
1980, Baltimore. MDY ..o smms s rnag sisy s & w6 s s s s s 11
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the Ground sed

eriments
Sondrestrom Incoherent Scatter Radar — presented by John Kelly

The Sondrestrom radar will be running some special modes which

will be coordinated with the POLAR satellite. These modes are:

1) Long term experiments when POLAR is at Apogee. The radar
will run for about 8 hours on 6 consecutive days.

2) Short term experiments when POLAR is at Perigee. The radar
will run for about 2 hours on 6 consecutive days.

S(?me of the experiments will be designed to look for the ground
signature of FTEs. These experiments will also need to use the
solar wind and IMF data from the WIND satellite.

A microVAX at Sondrestrom will process the radar data. The
data will then be transferred to the CDHF either by modem or by
satellite. This can be done shortly after an experiment has
been run. If the data are not to be transmitted via modem or
satellite, it will require 2-3 weeks to get the data from
Sondrestrom to SRI and then to the CDHF.

SESAME - presented by John Dudeney

The SESAME project is described in Appenaix A

CANOPUS - presented by Allen McNamara

The CANOPUS project is described in Appendix A. Note that the

principal investigator for CANOPUS has been changed. The new PI is
Gordon Rostoker.

DARN - presented by Ray Greenwald

The Dual Auroral Radar Network (DARN) consists of
independent coherent scatter radars.
described in the following pages.

several
These radars are briefly

E

DARN scientific objectives - discussion
1. High-Latitude Convection (large scale)

a) How is the flow excited by solar wind/magnetosphere
coupling at the magnetopause? How is the flow excited
following southward turnings of IMF, and how does it decay
after northward turnings? - This will require DARN + solar
wind/IMF data. It would also be useful to have incoherent
scatter radar data and data from magnetometer chains.

b) Are the signatures of individual boundary layer processes
visible in the flow data? What are the signatures of
patchy/time-dependent reconnection, Kelvin-Helmholtz waves
and pressure pulses? - This will require DARN + Solar
wind/IMF data + Cluster Magnetopause data.

c) How does the flow evolve on the nightside during substorms
and how does it relate to the concurrent behavior of the
magnetotail? - This will require DARN + Solar wind/IMF +
Geotail. It would also be useful to have Cluster plasma
sphere data and incoherent scatter radar data.

2 High Latitude Electrodynamics. How does the global convection
pattern relate to:

a) Auroral particle precipitation
b) Ionospheric structure
c) Field Aligned Current systems

Requires DARN + Solar Wind/IMF + POLAR + GEOTAIL. It may also
be useful to have Freja (Viking II) data and magnetometer chain

data.

3. Mechanisms of irregularity formation and dissipation. Where do
irregularities occur and why? How do the properties of the
ionosphere (e.g. Te and T;j, chemistry) and the ionosphere-
thermosphere coupling inf luence the formation of
irregularities? Should we expect to see irregularities form at
conjugate locations? What 1is the coupling between the

microscale mechanisms and the global response? What are the
geophysical implications?

4. MHD wave structure and its relation to large-scale flow
patterns. What is the conjugate connection for the various MHD
phenomena? - Requires DARN + ground magnetometer networks. By

using BARS and STARE you can do dawn-dusk and noon-midnight
comparisons. GEOTAIL data when the satellite is in its near
earth orbit should also be useful.




F 74218 : DARN Workshop April 1989 at Cambridge

5: Sources and Propagation of gravity waves. What is the coupling
between ionosphere and thermosphere. - Requires DARN.
Incoherent Scatter radar data would also be useful. Observed
data should be wuseful inputs to theoretical modeling of
thermosphere/ionosphere system.

III. Recent Results

Reproductions of the viewgraphs used in the presentations are given in

Iv.

Appendix B.

A. SABRE - presentations by Chris Thomas and Mark Lester

B. E-Region theory - presented by T. Robinson

C. HF Radar Observations of Ion-Acoustic and EIC Waves — presented by
J:=P. Villain

D. ‘STARE - presented by Erling Nielsen
The "old STARE" system was turned off in March of this year (1989).
The system is being upgraded and should become operational again in
July. The description of STARE II will be found in Appendix C.

E. EISCAT - presented by Stan Cowley

F. PACE - presented by J. Dudeney, R. Greenwald, K. Baker and M.
Pinnock.
1)  Overview of PACE - John Dudeney
2) Highlights from Goose Bay - Ray Greenwald
3) Response of Cusp Convection to the IMF - Kile Baker
4) Patchy Reconnection observed at Hal ley Bay - Mike Pinnock

G. PRISM - presented by C. Hanuise

Plans for the Future

A.

B.

SESAME - John Dudeney presented a plan for the location of Automated
Geophysical Observatories (AGOs) which would give nearly complete
coverage of the auroral zone and polar cap in Antarctica.

STARE II - presented by Walter Schmidt
Plans for the upgraded version of the STARE radar, known as STARE II
are described in Appendix C.

Syowa, Antarctica - letter from T. Hirasawa and T. Ogawa

The National Institute of Polar Research together with the
Communications Research Laboratory is planning tobuild an HF-radar
similar to the Halley radar at the Japanese Antarctic research
station, Syowa. A letter describing these plans is reproduced in
Appendix C.

Upgrades to the PACE radars

No presentation was given at the DARN meeting about the future plans
for the PACE radars (Goose Bay and Halley Bay). However, several
improvements are planned and are expected to be in place by early
1992. The plans are summarized in Appnedix C.

V. Ground Based Data within ISTP

A.

NASA plans - presented by Rusty Whitman

The material presented by Rusty will be found in Appendix D. There
were several additional points made during his presentation and they
are summarized here:

15 There will be no Key parameters from SOHO or Cluster.

2 There will be no real-time data from GEOTAIL, but tape dumps
will be available with a few hours delay.

3% Data distribution will be on optical disk (probably) and the
distributed data will include ALL Key parameters.

4. PIs can request extra copies of the distributed data and can
specify who these extra copies should be sent to.

52 Key parameter files should run for 24 hours, from midnight to
midnight (UT).
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- Japanese Contribution to High-Latitude HF Radar Network -
A PLAN OF HF RADAR EXPERIMENT AT SYOWA STATION, ANTARCTICA

Takeo HIRASAWA
National Institute of Polar Research

8-10, Kaga 1 labashi-ku, Tokyo 173, Japan.

Tadahiko OGAWA
Communications Research Laboratory, Ministry of Posts and Telecommunications o

2-1 Nukui-Kitamachi 4, Koganei, Tokyo 184, Japan, |

'||

A
g Overlap

.. Mag. Pole
\

As one of ground-based upper atmosphere observations at a Japanese Antarctic station,
Syowa Station (geographic coordinates, 69.00°S, 39.58°E; magnetic coordinates, 66.12°S,
70.71°E; L=6.10), during the forthcoming STEP period (1990-1995), an HF radar experiment B
for exploring the high-latitude ionosphere is proposed. - L

Two auroral VHF Doppler radars (50 and 112 MHz) are in operation at Syowa Station for
detecting radio auroras in the E-region at slant ranges of 250-400 km. In principle these VHF
radars, however, are not applicable to the regions beyond 400 km, that is, the cleft and polar cap
regions far poleward of Syowa Station. In order to overcome this defect, we are planning to
construct an HF radar capable of detecting back-scattered ionospheric echoes from ranges :
i

%3 10 MHz

1 15 MHz
between 300 and a few thousand kilometers. ‘;—:i—‘i o MHz
An HF radar measures back-scattered power and Doppler spectrum originated from the -
ionospheric E- and F-region irregularities. Its usefulness for studying plasma convection in the Sv: EISCAT Svalbard Radar

polar cap, cleft and auroral regions, and irregularity production and dissipation mechanisms has
already been demonstrated with the HF radars at Goose Bay in Canada and Halley Bay in
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Wo'rking Agreement

!

P12 EE(%)

7. Term of Agreement

All three parties agree to operate this agreement in a spirit of
goodwill and conciliation, bearing in mind the harsh and
unpredictable environments in which the three radars will be
operated. This agreement will remain in force for so long as the
three radars are funded by the sponsoring organisations. '

Alterations to this working agreement can only be made by mutual
consent of the three PIl's. )

Signed: Signed: Signed:
Prof T Hirasawa Dr J R Dudeney Dr R A Greenwald
Date: Date: Date:

CONLractual ArIrangemencs adayleou LOLWDSil dTar i Sl @l s s s

provision of the Syowa radar system.
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Organization of the Syowa Station HF Radar Experiment

Principal Investigator: Prof. Takeo Hirasawa (National Institute of Polar Research, Japan)
Co-Investigators: Dr. Tadahiko Ogawa (Communications Research Laboratory, Japan)
Prof. Masaki Ejiri  (NIPR)
Prof. Natsuo Sato (NIPR)
Dr. Hisao Yamagishi(NIPR)
Dr. Ryoichi Fujii ~ (NIPR)
Mr. Kiyoshi Igarashi (CRL)
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% | K[Z2Z (Goose Bay1983 and Schefferville)
* FAFEKIZ1E (Halley Bay1988)

(Ogawa et al., 1989)

Fig. 2. Schematic illustration of viewing areas by Antarctic twin HF radars (B) and Canadian twin HF radars (A).
A and B make a geomagnetically conjugate pair.
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Greenwald et al., Space Science Review (1995)
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Table 1 Details of all the current SuperDARN radars

Current SuperDARN Radars

Radar name Code Commenced operation Geographic co-ordinates
Old New Latitude Longitude
Northern hemisphere
Goose Bay g gbr Oct 1983 53.32°" N 60.46" W
Kapuskasing k kap Sep 1993 49.39° N 82.32° W
Saskatoon t sas Sep 1993 52.16° N 106.53" W
Iceland West (Stokkseyri) W sto Aug 1994 63.86" N 22.02° W
CUTLASS Finland (Hankasalmi) f han  Jun 1995 62.32° N 26.61° E
CUTLASS Iceland East (Pykkvibaer) e pyk  Nov 1995 63.86" N 19.20" W
Kodiak a kod  Jan 2000 57.60" N 152.20° W
Prince George b per Mar 2000 53.98° N 122.59" W
King Salmon C ksr Oct 2001 58.68" N 156.65" W
Wallops Island i wal  Jun 2005 37.93° N 75.47° W
Rankin Inlet — rkn May 2006 62.82° N 93.11"' W
Southern hemisphere
Halley (SHARE) h hal Jan 1988 72.52° S 26.63" W
Syowa South ] Sys Feb 1995 69.00° S 39.58" E
Sanae (SHARE) d san Feb 1997 71.68° S 2.85° W
Syowa East n sye Feb 1997 69.01° S 39.61° E
Kerguelen p ker Jun 2000 49.35° S 70.26° E
TIGER Tasmania r tig Jan 2001 43.38" S 147.23" E
TIGER Unwin u unw  Nov 2004 46.51° S 168.38" E
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