
Summary of the views of the Japanese EISCAT user community

------------------

Q1. What are the leading research priorities for your national EISCAT user community?
They are:
(a) Electrical and dynamical coupling among the polar middle atmosphere, ionosphere, thermosphere, and magnetosphere 

(b) Long-term (longer than 11 years) variation of the polar middle atmosphere, ionosphere, and thermosphere
------------------

Q2. How do you anticipate that these will develop during the lifetime of the next agreement beginning 2007) ?
(a) Electrical and dynamical coupling among the polar middle atmosphere, ionosphere, thermosphere, and magnetosphere
- In conjunction with satellite observations, the characteristics and physics of ion upflow (outflow) will be well understood.
  - Formation processes of auroral arc and black-aurora will become clearer.
  - Study of small- and meso-scale phenomena in the ionosphere and thermosphere resulting from coupling between ions and neutrals will be well developed.
- Dynamical coupling from the lower atmosphere and also with plasma disturbances coming from above will be studied in a more quantitative way from the viewpoint of global change scenario.

  - In conjunction with radars such as meteor radar, MF (partial reflection) radar, SSR and SPEAR located near the EISCAT facilities and with radars outside EISCAT, the dynamics of the polar mesosphere and lower thermosphere will become clearer. 
(b) Long-term (longer than 11 years) variation of the polar middle atmosphere, ionosphere, and thermosphere
 - Solar cycle variations of electron density, ion upflow, thermospheric winds etc. and also impact of lower atmosphere climatic change to the upper atmosphere and ionosphere will be clarified through more data accumulation.
To these ends, we need more continuous and simultaneous observations with the KST and ESR radars.  Further development of new observation modes and analysis methods is also required.
-----------------------------

Q3. How would you rank each of the current EISCAT facilities (UHF-Tromso, UHF-tristatic, VHF, ESR 32m, ESR 42m, Heater and Dynasonde) in terms of their importance to your national EISCAT research programme?
From higher to lower rank:
- ESR-32m, ESR-42m 
- UHF-Tromso

- VHF

- UHF-tristatic

- Dynasonde
  - Heater
--------------------------

Q4. What types of EISCAT observations are most important to your national EISCAT research programme and where do the present operations need to be improved (either in terms of operational philosophy or available capabilities) in order to address your future needs ?
 - For statistical studies using CP data, it is important that CP observation times are equally allocated to all seasons.
  - Real-time analysis of observation data
  - Real-time or nearly real-time calibration of electron density with the aid of Dynasonde
- Simultaneous and synchronized (in time, altitude and gate width) ESR and KST observations
- Frequent long-run CP observations to know various effects of geomagnetic and solar activities on the thermosphere and ionosphere, and to study the statistical characteristics of the thermosphere and ionosphere.
- For the middle atmosphere dynamics study, extension to MST sounding as studied by Dr. Jurgen Roettger, 500-MHz ESR and Tromso-VHF is applicable to stratosphere sounding or collaboration with SMART (SOUSY) is also a key issue.

------------------------------

Q5. How would you rank each of the possible extensions to the existing system (see, for example, pages 12 and 13 and the table on page 17 of the E-Prime Prospectus) in terms of their potential importance to your future national EISCAT research programme ?
From higher to lower rank: 
  - Active phased array radar (Mainland/Svalbard) with interferometric capabilities
- Large MST radar on Svalbard
  - Upgrade VHF feed (+ field-aligned)
- Low power interferometric system
------------------------------

Q6. Are there any other extensions to the existing system (i.e. not included in the E-Prime Prospectus) which you would consider to be important and desirable?  If so, please specify the kind of capabilities that would be needed, and explain the scientific justification.
 - Ionosonde on Svalbard to calibrate electron density from ESR
- Additional cables for the Tromso VHF antenna to steer the CP-4 beam toward ESR.  This capability makes it possible to study in more detail ion/electron temperature anisotropy and anomalous (naturally enhanced ion-acoustic) echoes.
- Intense collaboration with optical observatory in Longyearbyen (new aurora station).   Comprehensive radar and optical observations are basically important for a study of auroral physics.
 - Passive phased-array with dual band (224 MHz / 500 MHz) feeds and interferometric capabilities on Svalbard.  Installing a phased-array antenna and receiver on the south of ESR (75 deg. mag. lat.) to receive the Tromso VHF CP-4 signal, which is radiated toward ESR (see above), makes it possible to scan the area from 70 to 75 deg. in magnetic latitude.  This phased-array system together with ESR can contribute to studies of, for example, ion/electron temperature anisotropy and ion upflow within the wide latitudinal extent.  The wide coverage will increase chance of EISCAT-satellite conjunctions.  The phased-array antenna is also used to receive the ESR signals, which enables us to probe the ionosphere at farther ranges in a wider area with high time and range (altitude) resolutions.  Also, interferometric observations (of, for example, naturally enhanced ion-acoustic echoes) combined with the ESR-32 m and -42 m antennas are possible.
--------------------------------

Q7. We would also welcome other comments on any aspect of the future development of EISCAT, which your national user communities feel to be a priority.
- We anticipate to establish an automatic process to generate standard EISCAT data immediately after observations (including electron density calibration).
- Before delivering analysed data to member countries, EISCAT should be responsible for the full data analysis which does not require further data screening to get rid of possible inappropriate parameter extraction from low-quality spectra.  This is a very important items of EISCA as a scientific service organization and also to standardize the radar data quality.  EISCAT scientists might be in charge of doing this jobs along with helping experimenter and developing new scientific stuff.
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