


OUR GOAL IS TO REVOLUTIONIZE THE WAY SPACE PHYSICS DATA ARE
SELECTED, RETRIEVED, DISPLAYED AND ANALYZED, SO THAT SPACE
PHYSICS AND SPACE WEATHER RESEARCH RELEVANT TO THE LIVING WITH
A STAR (LWS) PROGRAM WILL BE GREATLY FACILITATED, AND THUS WILL
BECOME MORE EFFICIENT AND PRODUCTIVE. SUN-EARTH SYSTEM
SCIENCE INVESTIGATIONS SUPPORTING LWS HAVE REACHED A STAGE
WHERE LARGE-SCALE INTEGRATION OF DATA AND MODELS IS ESSENTIAL
FOR GAINING FURTHER UNDERSTANDING OF THE INHERENTLY MULTI-
SCALE PHENOMENA. BESIDES DEVELOPING GOOD PHYSICS-BASED MODEL
FORMULATIONS, IT IS ESSENTIAL TO HAVE PROPERLY POSED INITIAL AND
BOUNDARY CONDITIONS BASED ON APPROPRIATE OBSERVATIONS TO
DERIVE GOOD PHYSICAL SOLUTIONS TO SIMULATION MODELS.
MOREOVER, TO OBTAIN PHYSICALLY MEANINGFUL SOLUTIONS, ONE
NEEDS TO USE DATA FROM THE SAME MAGNETOSPHERIC STATE TO SET UP
"THE MODEL.

WE HAVE PROPOSED TO DEVELOP A SET OF TOOLS THAT CAN BE USED TO
IDENTIFY AND RETRIEVE, AS WELL AS TO DISPLAY AND ANALYZE DATA SETS
' PERTAINING TO A GIVEN MAGNETOSPHERIC STATE. THESE TOOLS WILL.
'PROVIDE A MODELING INFRASTRUCTURE TO SUPPORT LWSRELEVANT
SPACE PHYSICS RESEARCH



" DUE TO TIME-ORDERING OF SPACE PHYSICS DATA, SCIENTIFICALLY
INTERESTING EVENTS MUST FIRST BE IDENTIFIED BY THEIR TIMES OF
OCCURRENCE. USING THESE TIMES,

" OTHER SUPPORTIVE OR ANCILLARY DATA, E.G., SOLAR WIND,

INTERPLANETARY MAGNETIC FIELD, OR GEOMAGNETIC INDICES ASSOCIATED
WITH THE EVENT CAN THEN BE ACQUIRED TO SUPPORT EVENT ANALYSES.

= TIME, THEN, BECOMES THE MOST IMPORTANT PARAMETER FOR SELECTING,
RETRIEVING, AND ANALYZING SPACE PHYSICS DATA.

" SEARCHING TIME-ORDERED DATA FOR ADDITIONAL FEATURES OR EVENTS
HAVING THE SAME ASSOCIATED GEOPHYSICAL CONDITION, HOWEVER, IS
EXCEEDINGLY TEDIOUS, IF NOT IMPRACTICAL.

* THIS MAKES SELECTING LARGE NUMBERS OF EVENTS UNDER SIMILAR
CONDITIONS FOR CORROBORATIVE OR STATISTICAL STUDIES DIFFICULT.

- = WE HAVE PROPOSED TO DEVELOP A SET OF MAGNETOSPHERIC STATE-
. BASED ANALYSIS TOOLS BY LINKING OUR NEWLY ESTABLISHED
MAGNETOSPHERIC STATE QUERY SYSTEM (MSQS) TO EXISTING
SPACE PHYSIC DATA SETS SO THAT SELECTION OF THOSE DATA BY
GEOPHYSIC)\L CONDITIONS OR MAGNETOSPHERIC STATES [FUNG,
1996; FUNG ETAL 1999; 2004, FUNG AND SHAO, 2004A,B]
BECOMES POSSIBLE.
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Magnetospheric State Query System

Space Physics Data Facility (SPDF)
Goddard Space Flight Center, NASA

 Enter Start and Stop Dates: (vyyyddd or yyyymmdd)
Start 19900101 Stop 19910101 [Valid Range: (19700101-20030630)]

* - Solar Activity Parameters:

1 R (Sunspot Number) Min 0 Max s00 Delay (Hr) ‘o Ave.over(Hr) 1 |
1 F10.7 Flux Min o Max so0 Delay (Hr) (o Ave.over(Hr) 1
Solar Wind Parameters: -
T Bx (GSM),nT Min -100 Max 100 Delay (Hr) o Ave.over (Hr) 1
~ By (GSM),nT Min -100 Max 100 Delay (Hr) o Ave.over(Hr) 1 |
Bz (GSM),nT Min -100 Max 100 Delay (Hr) o Ave. over (Hr) 1
) Bmag (GSM),nT  Min o Max 150 Delay (Hr) o Ave. over (Hr) 1
) Proton Temp., K Min o Max 1oooo00c  Delay (Hr) ‘o Ave.over(Hr) 1
' Proton Density, /cc Min o Max 200 Delay (Hr) o Ave.over(Hr) 1 |
) Velocity, km/sec Min o Max zooo Delay (Hr) o Ave.over(Hr) 1
1 Flow Pressure,nPa Min o Max 100 Delay (Hr) o Ave.over(Hr) 1|
) Electric Field, mV/m Min -100 Max 100 Delay (Hr) o Ave.over (Hr) 1
Geomagnetic Indices:

O Kp Min (0.0 3] Max 97 3]  Delay (Hr) o Ave.over (Hr) 1
) Dst,nT Min -1000 Max 100 Delay (Hr) o Ave.over (Hr) 1
) AE (hourly),nT  Min -1000 Max [soo0 Delay (Hr) o Ave.over(Hr) 1
) AL (hourly),nT  Min '-s000 Max [s000 Delay (Hr) o Ave.over(Hr) 1
AU (hourly),nT  Min -1000 Max [sco0 Delay (Hr) o Ave.over(Hr) 1

[ Submit )

[ Reset
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HANGING MAGNETIC FIELD MODELS

o

Magnetic Field Model Selection

Internal Model

Jensen and Cain (1962)
GSFC12/66
Dipole (2nd Order IGRF)

External Model

MNo exdernal field |
Teyganenko [2001

Tsyganenko [1996

Tsyganenko [1389)

tead and Fairtield [1575]

Olson and Ffitzer quiet [1977]
Olson and Fitzer dynamic [1988]
Ostaoenko and Maltsew{19597]

Input GSM Coordinates

X (RE) 66
Y@®RE) 00
ZRE) 0
Time
Year IW
Munlhl:
Dy |
Houw |
M 0
S B

Magnetospheric State Parameters

Kp 0.00 |

Dst (nT) -30

SW Density (cm”-3) 10
SW Velocity (kan/s) 350

IMF Bx (nT) B
IMEF By (nT) 0 '
IMF Bz (nT) 0 |
TO1 G1 *** [
TO1 G2 *** 0o

[ Feset Form ][ Submit Query ]

Hw's™S

Retrieving Data from Phi Database:
1980-01-01 05:00 - 1980-01-01 09:00 NOAADS_HO_SEM_101776.txt (895K)

-‘}‘t,‘. 1980-01-01 05:00 - 1980-01-01 09:00 NOAAOS6_HO _SEM_101776.txt (941K
-3

YL 0

© . 919580-01-07 15:00 - 1980-01-07 16:00 NOAAOS HO SEM_101807.txt (240K)

‘i‘. A 1980-01-07 15:00 - 1980-01-07 16:00 NOAAOS_HO SEM_101807.txt (240K

.' \ﬁ Assembled Data Files:
1 ¥ Assembled data file: NOAAOS HO SEM 12 5 2003 1h 22m 5395 assem.dat (1156K)

~,
B

¥ Assembled data file: NOAAO6_ HO SEM 12 5 2003 1h 22m_ 5395 assem.dat (1204K)

¥ |-min averaged data file: NOAAOS HO SEM 12 5 2003 1h 22m 5395 1m ave.dat (114K}

¥ |-min averaged data file: NOAAO6_HO_SEM 12 5 2003 1h 22m 5395 1m ave.dat (114K}

Query Conditions:
¥ Record file: record 12 5 2003 1h 22m 5395.txt

Processing Particle Data

Magnetic Field Model Selection:

Internal Model External Model
IGRF (1965-2005) No external field
Jensen and Cain (1962) Tsyganenko [2001]
GSFC 12/66 Tsyganenko [1996]
Dipole (2nd Order IGRF) Tsyganenko [1989]

Mead and Fairfield [1975]

Olson and Pfitzer quiet [1977]
OClson and Pfitzer dynamic [1988]
Ostaoenko and Maltsev(1997)

[Reset Form] [Submit ]
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» [INTERNATIONAL REFERENCE IONOSPHERE
(IR)) MODEL

= THE |IRI MODEL DRIVERS ARE THE SUNSPOT
NUMBER, THE IONOSPHERIC INDEX IG (BASED
ON IONSONDE F-PEAK MEASUREMENTS), AND
THE A.-STORM INDEX.

" THESE INDICES WILL BE ADDED TO MSQS AND
THUS WILL ALLOW TESTING OF THE IRI
ALGORITHMS AGAINST THE [ TM SATELLITE
OBSERVATIONS.

" TIME-AVERAGING CAPABILITIES OF MSQS WILL
HELP FIND THE OPTIMAL AVERAGING PERIODS
FOR GETTING GOOD CORRELATION BETWEEN
IONOSPHERIC PARAMETERS AND SOLAR
(SSN)/IONOSPHERIC INDICES.



" A SET OF MAGNETOSPHERIC STATE-BASED MODELING AND
ANALYSIS TOOLS IS PROPOSED

" AS DESCRIBED ABOVE, SUCH TOOLS WILL SUPPORT:

" SEARCHING, SELECTING, RETRIEVING AND ANALYSIS OF SPACE
PHYSICS DATASETS PERTAINING TO USER-SPECIFIED SOLAR WIND
AND MAGNETOSPHERIC CONDITIONS

* MAGNETOSPHERIC STATE QUERY SYSTEM (MSQS) ALREADY DEVELOPED
=" \VALIDATING AND IMPROVING EXISTING SPACE PHYSICS MODELS
" E£.G., GLOBAL MAGNETIC FIELD (EMPIRICAL OR MHD) AND IRI MODELS
» DISCREPANCIES FOUND THROUGH DATA-MODEL COMPARISONS FOR
GIVEN CONDITIONS WILL HELP GUIDE FUTURE MODELING EFFORTS

" CONSTRUCTING NEW MAGNETOSPHERIC SPECIFICATION MODELS
" £.G., NEW-GENERATION TRAPPED RADIATION MODELS [FUNG, 1996]

= THE PROPOSED TOOLS AND MODELS CAN BECOME PART OF THE
LWS VIRTUAL OBSERVATORY (VO) INFRASTRUCTURE TO SUPPORT

" [ WS- RELEVANT RESEARCH TO GAIN UNDERSTANDING OF SUN-EARTH
SYSTEM (E G., IONOSPHERIC STORM EFFECTS)

- SPAC‘E ENVIRONMENT WEATHER MODELING FOR NOWCASTING AND
FORECATING .



