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I am delighted to provide this year's National Space Science Data Center (NSSDC) report.card, which 
reviews some of the highlights and distribution statistics for most of the basic NSSDC operational 
services for 1991. It is my intention to provide this report to the science user community on an 
annual basis to tell how well we are doing in supporting the space science user community. 

What is noticeably absent from this year's report card is the usage statistics from the many Earth 
science data systems that were managed outside the NSSDC. In 1991 the NASA Climate Data 
System (NCDS), the Crustal Dynamics Data and Information System (CD-DIS), and the Pilot Land 
Data System (PLDS) were migrated to and are now being managed by the Global Change Data 
Center. This new data center will be a major facility for archiving the massive Earth science data 
that are expected to be returned from the National Aeronautics and Space Administration (NASA) "' 
Earth Observing Missions. The establishment of the Global Change Data Center should significantly 
help users access key Earth science data and will allow the NSSDC to support the space science 
community better. 

Current archiving plans with future NASA space science missions indicate that the NSSDC's holdings 
will significantly increase over the next several years. We expect a massive amount of data will be 
delivered to the science community for further analysis from the archive. This next year (1992), data 
from spacecraft such as the Dynamics Explorer (DE) 1 and 2, Hawkeye, the International Sun-Earth 
Explorer (ISEE) 1 and 2, Magellan, the Roentgen Satellite (ROSAT), and the Cosmic Background 
Explorer (COBE)- just to name a few-will become publicly available. Our intention is to continue to 
provide rapid access to larger volumes of data held at the NSSDC by improving our on-line services 
and t;o point to the other important data holdings elsewhere. 

Dr. James Lauer Green, Director 
National Space Science Data Center 
April 1992 

iii 



co 
General Services 

1. NSSDC On-Line Data and Information Services (NODIS) ............................. 3 

2. The Master Directory (MD) and Catalog Interoperability (CI) ........................... 5 

3. Distribution ofNSSDC Data Via Non-Interactive Modes .............................. 9 

4. NSSDC Data Archive and Distribution Services (NDADS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

5. Visual Reproduction Facility ........................................... -. . . . . . . . . 17 

Space Science Data Systems 

1. Coordinated Data Analysis Workshop (CDAW) Program .............................. 21 

2. Satellite Situation Center (SSC) and SPACEW ARN (SW) ............................. 23 

3. The Astronomical Data Center (ADC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

4. ROSAT Mission Information and Planning System (MIPS) ............................ 29 

Stalldards and Technologies 

1. NASA/OSSA Office of Standards and Technology (NOST) .............•.....•......... 35 

2. The Standards and Technol~Information System (STIS) ............................ 37 

NSSDC Publications list 1991 ....................................................... 41 

NSSDC Acronyms and Abbreviations List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 49 

V 





1. NSSDC On-Line Data and· 
Information Services (NODIS) 

The NSSDC On-Line Data and Information 
Services (NODIS) is a menu-driven utility 

accessible nearly 24 hours a .day, seven days a 
week to anyone able to reach the NSSDC 
computers via dial-up or network. This service 
allows access to on-line information held at 
NSSDC as well as limited amounts of on-line 
data. Data available via NODIS include 
International Ultraviolet ~xplorer (IUE) 
extracted spectra data, Nimbus 7 (NIMB) 
Gridded Total Ozone Mapping Spectrometer 
data, Coastal Zone Color Scanner (CZCS) data, 
and the OMNI data set of hourly solar wind 
parameters. The information services include 
the NASA Master Directory (MD); the 

Personnel Information Management System 
(PIMS), which is an interface to a personnel 
data base containing over 30,000 users of 
NSSDC services; the American Institute for 
Aeronautics and Astronautics (AIAA) Canopus 
newsletter; and the Astronomical Data Center 
(ADC) On-Line Information System for 
Astronomical Catalogs. Access to ionospheric, 
atmospheric, magnetospheric magnetic field, 
and magnetospheric energetic trapped particle 
models are available for downloading or 
executing. There is also a menu option that 
facilitates requests for off-line data services. 
The chart below shows the annual session 
totals for each of the NO DIS services. 

1 991 NODIS Session Activity Chart 
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Figure 1. Annual Session Totals for Individual NODIS Services 
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2. The Master Directory (MD) and 
Catalog Interoperability ( CI) 

'.F or more than five years a project called 
. ... "Catalog Interoperability" or CI has been 
~king to enable rapidand·efficient identification, 
location, and access to data of interest to the 
science community. It started as a NASA effort 
~ut now includes representatives from other 
\1.S. federal agencies, in~ agencies,. 
~d a~ademic institutions. The goal of the CI 
group is to create a worldwide data information 
·aetwork composed of interconnected directory, 
: ~ide, and inventory systems. 

.· .. ,/:; ,:":: "/ ... ; i .,:~.\ .. /; .. ···.•·• C: . The firstsreps to esutblishilig this network were 
to create directories to aid in finding data. The 
directories contain brief summary information 
about data sets, sufficient for researchers to 
determine whether further investigation is 
warranted. They also provide aut.omated links 
to other information systems that give more 
detaiton data $et& of interest (guides) or on 
the parts of~e tb.ta,.sets (inventories), or they 
indicate·wh6111.·to talk to•·· for additional 
informatiotl'. ·'The.NASA Master Directory was 
created to serve this purpose for NASA The 
di.rectory served its purpose very well and other 
agencies, and international organizations have 
been given•copies ofthe NASAdirectory 
software to perform the same function within 
their groups. These directories have been 
interconnected via computer network 1;o enable 
information:aharing to the benefit of all .. In 
addition, the directory a.t Goddard Space Flight 
Center(GSFC)has been requestedto serve as 
the centralized Global Change Master Directory 
(GCMD) for describing the global change data 
holdings of the U .;S. federal agencies. 

TheCatalog Interoperability group has 
developed. fot .describing• data,·sets on the 
directory ·lev,el •· a common'fotmat called the 
Direct,ery ]nterchange Form.at (DIF), which is 
used as tile basis of infonnation'tobe shared 

among the directories. These DIF files can be 
passed among the directories to keep their 
information up-to-date. 

THE INTERCONNECTED 
DIRECTORY SYSTEM 

With the development of the DIF, the sharing 
of information among directories was made 
significantly easier. An interconnected 
International Directory Network(ION) that 
shares uµormatio1.1,via, DIF µJe e~n~~,'Yf:llS' · 
formed. Figure 1 (see pa,ge 6) shows· th~ present 
configuration of the directory systiem. These are 
just the directory nodes. Connections to other 
data information systems (guides, inventories) 
are not shown. The. directory nod.es include the 
three coordinating nodes that are identieal 
copies of each other and that have the main 
responsibility for gathering, reviewing, and 
distributing data information throughout the 
network. The coordinating nodetHtte located 
at GSFC; at the European Space,Agency (ESA) 
office in Frascati, Italy; and at the Earth 
Observation Center in Hatoyama, Japan~ 

Cooperating nodes share in the information 
distribution by contributing directory information. 
They may have full or partial directory data 
bases according to their needs. The present 
nodes are the Canadian Centre for Remote· 
Sensing (CCRS) node in Ottawa, Oanada.;.the 
NOAA Earth System Data Directory (NESDD); 
the United States Geological Survey (USGS) . 
Earth Science Data Directory (ESDD); the DLR 
node in Munich, Germany; the United Nations 
Environmental Programme/Global Resources 
Information Data Base (UNEP/GRID) node in 
Geneva, Switzerland; the Japan Information 
Center for Science and Technology (JICST); and 
the Consortium for International EarthSeience 
Information Network ( CIESIN) distributed nodes. 
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NSSDC 

USGSEDC 

Figure i Intema,tio~Directory Nd-work 

MASTER DIRECTORY STATLIS 

The directories£epresent the most· widely-used 
part of the interoperable data information 
system...· This is evident from their ever-increasing 
usage. The··Master Directory at GSFC has been 
operational for four years, and present usage is 
approaching 10,000 user sessions per year at the 
GSFC node. Since the directory is intended to 
provide quick information to users. and lead 
them on to actl.lal data sou.rces. · wherever those 
may be; users do not need a large number of 
sessions to obtain results. Thus, several thousand 
users were accommodated by the Goddard node 
during last year. 

The infonnation.contenl. of the directory has 
made similar,progress. As shown 'in the diagram, 
over 1,300· entries are contained in the directory, 
describing the most useful .and usable data sets 
in the five major discipline categories". Since 
more than. one data set can be described in a 
single entry (and sometimes tens to hundreds 
may be aggregated :bi this way), there·aI"e many 
more than 1,300 data sets described in the 
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EODC UK 

UNEP/GRID 
Bangkok 

directory. Several hundre9-o('t.Ji.., 1!8• .. : . 
added ill the past. year 1,and most of ~;e~sting 
entries were. reviewed and/or revised. This 
reflects the emphasis on keepinginfo~tiQn 
current as well as maintaining quality,. ·1 

utility of the entries rather than conee 
only on increasing quantity .. The 1,1 
entries will increase more r,@1:. 
directory .nodes of the IDN ~~Q· UlQ~ •. 
their data holdings and,the;data in 
surrounding community. 

Not just data sets are described in the ~i 
There is also supplementary informatioa.~~~;, 
other data information systemsaJMl data,. 
archives, organized data collecting.~ 
and projects, data sources such as"spaceeraft 
or Earth-based observing platfOl'JBI, ud·:d:ata 
sensors that were used to acqwre,~data. 
The number of data information systems 
described in, the directory hat·,_,.., e4: i. 
80. More than .a thjrd of theje,.~~ di,~,.t, 
accessed from the .directory.tlm:ru.s:11 ~ 
automated network link that is performed 
automatically upon request by the user. 



1991 Annual Statistics and Highlights Report 

DIRECTORY ACCESS 

The best way to reach an understanding of 
the nature and utility of the directories is to try 
them. Figure 2 below shows the procedures for 
accessing the directory at NASA/GSFC through 
several networks or via dial-in line. 

remote systems. A limited form of automated 
multi-system searching (one form of level 3 
interoperability), which does not assume 
Standard Query Language (SQL) data bases 
in remote systems, is being developed for 
version O of the Earth Observing System (EOS) 
project Data and Information System (EOSDIS). 

15% Space Physics 10% Astronomy 

The Astrophysics Data 
System (ADS) is testing 
multi-system searching 
through uniformity of data 
base overlay software. 
Other groups are also 
testing different methods 

7"/o Planetary Science 

63% Earth Science 

Total Entries :1,439 
(includes some multl-dlscipllne entries) 

of multi-system searching. 
The lessons learned from 
these various approaches 
will be applied more 
generally in the future to 
improve the overall search 
process and access to data. 
Figure 3 below suggests for 
various disciplines a future 
scenario that combines the 
IDN with a variety of 
automatic connections into 
the discipline information 
systems using a mixture 

Figure 2. Percentage of Directory Entries by Disdpline-FY91 

of levels of interoperability. 
The goal is to provide 
the highest level of 

CATALOG INTEROPERABILITY 

As mentioned previously, the directories are 
only the first step in achieving the goals of 
catalog interoperability. Once users have 
determined from the directory where data of 
interest might reside, they usually need to 
obtain more information about the data and/or 
determine whether data exist for a particular 
criterion, such as time or location. The CI 
project seeks to make the simple interconnection 
process (level 1 interoperability) ever more 
efficient. 

Several methods of potential use to increase 
interoperability are currently being applied in 
limited situations. Context passing (level 2 
interoperability) was demonstrated in 1990 
using the Master Directory and several 

interoperability for the 
user wherever it proves valuable and can be 
done in a cost-effective manner. 

SPAN DIAL-IN LINES 

$ SET HOST NSSDCA Dial 301-286-9000 
USERNAME: NSSDC CONNECT 1200 (or 2400 or 300} 

Enf er several carriage returns 
INTERNET ENTER NUMBER 

TELNET 128.183.36.23 MD 
USERNAME: NSSDC CALLING 55201 (or 55202) 

CALL COMPLETE 
OIINET Enter several carriage retuma 

GOTO NSSDC USERNAME: NSSDC 

ITALICS INDICATE RESPONSE FROM THE COMPUTER. 

Figure 3. Directory Access 
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3. Distribution of NSSDC Data 
Via Nen•lnteractive Mod.es , 

Tt::t&°::I'~~!t 
distributes a great variety of. 
scientific data andinfotmation; 
.related to spacecraft and 
~und-based observations. 
.fai1991 the Coordinated 
lf,&quest and User Support 
Office (CRUSO) handled close 
to.5,000 requests received, by 
various modes (describedJater) 
atidj11vQl}'µlg .tile µ-aDSi;µi~siQn 
ot--~·~·lf!ltii:{~~:'~;.~ ·,. ·.•·•·· 
networks. Of these► 2~% 17e,;e 
for astrophysical data,Ji0% for 
spacecraft and model data 
spanning the range of scientific 
'1sciplines, 13% for related 
~ume.nts,and 10% were 
~ferred to other agencies or 
~e Godqan\ Space Flight 
,Center Public Affair& Office 
•·fF Proct?SMg. Not'included 
in Figure 1 are hundreds of 
illquiries that were satisfied 
(Jil the phone or via electronic 
.mail. 

lese,yanous requests were 
received,jn:ttu-ee main .categories: 
\;} throug~ oral communication 
(39.9%), s~ch as te~phone calls, 
;on-site visits, and from 
t, : ereD.Ces; 2) as electronic 
.,, ssa~ (29.3%) ~ the 
NSSDCOn-Line Data.and 
Information Service (NODIS), 

~C:qet, Of Otll~,:C;Wshif,,:s::i,.,:•, .. ,,,,;, n ;awd~·8) by wri:"H1: ~, •. ~~'n''r :,:.;/~'. ;:, 

correspondence (30.8% ), 
including regular mail and 
telefax. (See Figure 2.) 

2e.2•1. 
Astrophysical Data 
(Catalogs, IUE, and 

IRAS Data and 
Information) 

:. ·13.A,. 
Docurnents 

2.0% 7.5% 
Other Earth 

9.8o/o O.a% 
Referrals Space Bcience 

Data 

Total Reques~ a 5!~~ 

Figure 1. Mainline NSSDC Requests by Categories 

31MJ% 
Vetbal 

CPf'ion•• meeting) 

To1'1 ~f Requests Sources == 4,300 . 

Figure 2. Requests Sources Categories 
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NSSDC 

Virtually all requesters used 
NSSDC data and information for 
scientific research. Only a small 
percentage was commercially 
oriented. The user community 
covered a wide spectrum of 
institutions. (See Figure 3.) In 
accordance with NSSDC charge 
and service policy, users were 
charged for data only on an 
incremental cost recovery basis. 
Modest amounts of data, however, 
were typically provided free to 
affiliated scientific researchers. 
The policy was somewhat 
extended to provide sample 
CD-ROMs to school teachers. 
Effective September 1991, 
NSSDC accepts VISA, 
MasterCard, and American 
Express card payment for data 
and services. 

Among the most frequently 
requested data sets were the 
Selected Astronomical Catalogs 
on CD-ROM, International 
Ultraviolet Explorer (IUE) data, 
Voyager imagery of outer planets, 
Magellan mosaic images of Venus, 
Nimbus 7 ozone data, and 
ionospheric and solar-terrestrial 
models. See Figure 4 on page 11 
for details. These and other 
requests were filled on a variety of 
media including CD-ROM, tapes, 
and film. An increasing number 
of requests were also filled 
electronically by sending across 
the NSI/DECnet or by staging 
the data in the ANONYMOUS 
account for File Transfer Protocol 
(FTP) transfer. CRUSO had 
provided many users with log on 
instructions to NODIS and the 
ANONYMOUS account. The 
output media statistics are 
summarized in Table 1. 

10 
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13.1% 
Other 

Government 
Agencies 

1.0o/o 
Miscellaneous 

14.0% 
Private 

Industry 

4.4% Cl.3% 
Other NASA/ 
NASA GSFC 

General 
Public 

Total Mainline Users= 4,300 
Note: " Excluding Socialist Countries 

Figure 3. Mainline NSSDC User Community 

1.9% 
Socialist 
Countries 

Table 1. NSSDC Request Off-Line Data Output by Medium (FY91) 

Requests 
Average 

Medium Quantity Quantity per Output Unit 
Completed Request 

Digital 

CD-ROM 943 4,470 4.740 Each Dille 
CornputerTap,M 888 2,878 4.308 2,400-Foot Tape 

RoppyDilla 1,021 1,519 1.488 Each Diak 
Sent Via Networi< 649 3,038 4.878 Each File 

II. Analog 

Apt,ruec-t. 3 5 1.1187 Each Card 
Books/Boi.md Vol. 1,573 1,861 1.183 Each Bind• 
Computer Printout 475 16,918 35.617 Each P,.ge 

Hard Copy 585 11,820 20.205 Each P,.ge 
Microfiche 201 10,997 54.711 EachPlalle 
Microfilm Z1 348 12.8119 100-Foot Reel 
Mic:rofilm Cop• 3 2 .667 100-Foot Reel 
Movie/lQnucope f'dm 1 5 5.000 Each Roi 
Negativ• Z) 241 12.050 Each Sheet 
Negativw f'~ 6 228 38.000 Each Strip 
Photographic Printa 131 7:N,l 55.664 Each Sheet 
Punched Cerda 0 0 0 Each Card 
Slidea Z1 542 20.074 Each Side 
SlriplBruah Chart& 0 0 0 Each Sheet 
Tnlnapwenci• 15 574 38.287 Each Sheet 
Tnmo,parenciea (Fea1j 1 300 300.000 Each Strip 

00- 52 118 3.231 Vari-
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IRAS Data 

HST Data 

IUE Spectrameter Data 

ADC CD-ROM 

81R·A Imagery 

Nimbus 7 SMMR Data 

Nimbus 7 ERB Data 

ERBE Data 

ISCCP and FIRE Data 

Nimbus 7 CZCS Data 

Nimbus 7 SBUVITOMS Ozone Data 

Apollo Photo Imagery 

Viking 1 Imagery 

Magellan Imagery 

va,ag.11magery 

Voyaga, 2 Imagery 

OMNI Tape 

ISEE Field Data 

Trapped Radiation Models 

Magnetic Field Models 

IMP 8 Field •d Plasma Data 

Atmospheric Model& 

lonoepherlc Models 

_L____.._. ., .. _.. 
,, .. 
f 

., 

0 

0 

' 
A I ,) 

✓ 

., 

'J 

-
I 

0 75 

0 

Astrophysics 

Al 

- -I . I . 
150 300 

Earth Science 

100 

Planetary Science 

--
A 

. - I 

I . . 
150 22& 300 

Space Physics 

50 100 150 

Figure 4. Numbers of 1991 Requests for Most Requested Data 

NSSDC 

A 

I 

460 

200 

... 
,I ~ . I 

371 480 

200 
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4. NSSOC ,Data Archive antl 
Distdbutio'n Services (lUADS) 

T1:!1d!:i:1i!s=::i:~::::eva1 
request service utilizing••Our Data Archive and 

· Distrihution Service. (NDADS) computer system. 

ND.ADS currently has selected project data 
; writien;to optiealf•disk platters• with the disks 
residing in a robotic 1ukebox" near-line. 
environment. This allows for rapid and 
automated access to thtl data with;noamtf 

intervention. required .. T~ are .. ~'automated 
help information and user servi~ ,r ... abl, that 
can be accessed. User .acce9$, to .it«> ·. S is ; 
summarized in, Figure 1 below. · r . . .. 

TlJ_e request system permitsan JVfqt.prsi~ data 
request to be completed within minutes or the 
request's being sent to NSSDC. A iµai} message, 
in the format described 'in this ~c,nt, 
retrieves the data and can send 'it t'o a; rein<>t,e site. 

:;N'.sSlc USER ACCESS 
~ ■s•c: ·Hfl·IIICIIIYE AND DISTRIBUTION SERVICE (NDADSJ 

4,42' 

tOOO -+------ ~--19,Sl __ _ 

. ,~---~ ........ ..-..,_ ..... ~ ·•mm• 
flSCAL YEAR 1992 
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NSSDC 

New data are :being added on a daily basis. 
Because ofth�-�i!oltt�eo�aew (lata
products and·frequehtc,aildiiions,:to'existing 

_ _ __ a�_@iJ,bl� da.,tt §�ts� the NDADS Aqtomated
�t�e�l !Y7idJ Sytterll doeu�nt �l�,,J:e.vise�t,,;c 
�lt� T.PQ. QUITedt Astrophyiics and apace:' 
Physics data sets loaded into the NDADS facility 
are the Astronomical Data Center (ADC) 
holdings, the Dynalllics Ex:plorer(DE), HEAO2, 

·· �A03, ·th� Hubble Sp�ce TelestopeJHST); 
the'ln� Astto:nomieaISatellite (IRAS), 
the Intefnationif Ultraviolet Explorer {JUE), 
the National Rad.id· Astronomy Observatory's 
(NRAO) Green Bank sky map data and 
documentation, SKYLAB, and ·VELA5B data. 

�< J 

The AP(f � plae{µgjts astron<>mical,�talogs 
VtrtthNJ;).ApS. Catalogs are being added from 
NSSDC's standard tape media archive to the 
NDADS·system for automated retrieval 
availability. 

The two Dyn�i�s��iplQt�t iJ)tu;��r� were 
launched for. W. D,.aimfus;Eiplorer.program. 
on August 3, I:�8��.They were launched into 
co-plann- polar·o · ''�ts at different altitude� for 
the purpose qf:st · ng interactive processes 
within the atmos e-ionosphe�magneto-
sphere system .... � l>Jp.amics Explorer 2 re-entered 
the atmosph� o�::February 19, 1983, and 
Dynamics E,qior� 1 operations ceased in 
January 1991. 

The general oljje+e ofth�1}ynamics Explorer· 
program is to:jn · tigate ;- ·. gnetosphere-
ionosphere-at�o . ere·oo irig pr-ses. 
Specific objectl�eff,1fall into e cate�es: 
(1) electric-fi�ld i:Qjuced c ection; (�) magneto-
sphere-ionOSfbe��Ie.ctric ��r�nts; �!) direct 
energy coupl�; (�) mass dfluplmg; al)d 
(5) wave, particle�Jm_d plasl1la interactions.

t \f ·,:i ..• ,,f •. ,> ·. ,.. ;-�-, 

The DE 1 Spm-Se!m\\uro�ltTiager,SAJ}4atl 
are currently avail;able from, th��NDi\t>SJystelll.
Data from the other instruments,," �he, �ne�ge��c 
Ion Composition Spectrometer (ElCS), High.·· , ; 

��Jt� ·.... / ., J:!l.ft\PO,:��:�, >)i 

Wave Ins rument , ·ancfRetarding Ion 

14 
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Mass Spectrometer (RIMS) are plal}iled 
additions in the near future. 

· ·· 

The HE.e.-O2 data from the Imaging. Proportional 
P<>J.q1ter UPC) and the High. }¼eolution Imager 
n:ml> ate ·qurrently being loaaeli in-NDADS._ 
These are data sets that have been oistributed 
to the community in eight CD-ROMS that 
include the catalog ofIPC X�ray sources, the 
IPC Slew survey, the HRl imagea1 �and the�HRI 

;• event lists. · · 

TheHEA03dataare from the·anti--eoincidaice 
shield surrounding the germanium gamma-ray 
spectrometer. The shield served asian all-sky 
monitor for solar flares arid cosmic aamma-:ray 
bursts. 

The HST data.are from the Early Belease .· .• · ·. 
observations. This holding containt:J some. of the 
firs,,t results obtained with the Hubble Space 
Telescope cameras. In addition, the spacecraft 

·· ,close out pic;tures of HST are also available.

The IRAS✓"data are still being written to the
optical disk platters; however, most of the 
NSSDC's IRAS data holdjp.gs ie already
written to optical disk and avauable to the 
public. This includes the latestlRAS Sky Survey
Atlas (ISSA), just released to the public in 11).id
J anuary 1992. Workhas begu� on writing the 
new Faint Source Survey (FS$). data to optical 
disk. With the FSS volu01� o�·rs GBs of data, 
completion of the task will pr®ably take until
early this fall. IUE current d�:a archives are
available through the NDADS:automated 
retri�val mail system. There Ne data format
con-,ijrsion options available. )Yhen the IUE 
proj�ct produces the Final: Arc;liive formatted 
data1 this will also be placed on ND ADS for� 
public access;· 

Datai available from NRAO include the Green
Bank 14,00 MI:z sky maps covering the 
declinatfon band 8£-5 deg to +82deg, and the
4.85Gliz sky maps covering 0 deg to +75 deg 
and their associated documentation. 

;;l'�t\j�Aadig(· 
· {.X'.-ray'te1escope, ex



1991 Annual Statistics and Highlights Report 

available. The data were collected from May 
1973 until February 197 4. In total, approximately 
35,000 images of the Sun in soft X-rays were 
made on 70-mm photographic film by the S-054 
X-Ray Spectrographic Telescope. Approximately 
10% of these images were digitized by scientists 
at American Science and Engineering ( the 
instrument's builder), using a microdensitometer. 
There are data files containing full-Sun images 
(typically 1,243 x 1,244 pixels or 1,400 x 1,401 
pixels), and data files containing selected parts 
of the full-Sun images, having assorted dimen
sions. Some of the image files contain results of 
special investigations, such as energy flux values 
derived from the film densities. The catalog of 
available types of images is being compiled. 

The VELA5B Cosmic X-Ray data are a position
ordered data set from the all-sky survey 
conducted by the scintillation X-ray detector 
in 3 keV to 12 keV. 

There are user services available, such as SEND 
INFORMATION, HOLDINGS, and STATUS. To 
request help/information on how to submit a 

NSSDC 

data request to ARCHIVES, users can send a 
mail message to NDADSA::ARCHIVES, and on 
the subject line type "Send Information." No 
messages should be entered in the body of the 
mail message since this is an automated service 
and no staff will read the message sent. 

Users may get information automatically 
returned via electronic mail on the most 
current available data holdings of the ND ADS 
ARCHIVES. They can simply type on the 
subject line the word "HOLDING" and the 
project data in which they are interested. Hno 
project name is entered, then a general listing 
of the projects that are currently available is 
sent. 

For data requests to be sent via E-mail and 
then processed automatically, a mail message 
should be sent to the NDADSA::ARCHIVES 
account. The body of the mail message is 
submitted to the NDADS batch queue with 
the project and data type taken from part of 
the subject line. 
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T Ile NSSOO'a:.Via\Ull ~ 1'acilify 
(VJ1F) ~tinued: to upgtad.,sita:oapabili~ 

in 1991 to provide quality sµ~ o(~aphi,.: 
and,.audio-visual nee<la to ,the aeieatiG:c.nsearo.h. 
community ... ·The:~nU,araware. U\V~~ . 
haa,beenenhanced:witb ·the ,tktiti<mc,£,ever~ 
new items ofceqUQ>Jailltt .. · -T~p~ase:ofa 
SANDERS Color Enlarger has resulted in the 
start of a small amount of in-house color 
enlargement work and allows the duplication 
and shipment of material within hours. This 
color equipment and the JOBO color processor 
have enabled the NSSDC to provide another 
service· to requesters. The Coordinated Data 
Analysis Workshops (CDAW), NASA Climate 
Data System (NCDS), Pilot Land Data System 
(PLDS), Catalog Interoperability Workshop, 
and Minority University Space Interdisciplinary 
Network (MU-SPIN) seminars and conferences 
have required the lab to add a Super-VHS 
tape recorder. These VHS and U-Matic tapes 
can be sent to users unable to attend these 
functions. One of these many tapes of interest 
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Figure 2. NSSDC Photo Lab Work Dlvislon 

is the MAGELLAN VENUS RADAR mapping, 
developed by the Solar System Visualization 
Project and Magellan Science team at the Jet 
Propulsion Laboratory (JPL). 

In maintaining conformance with its mission, the 
facility has continued to provide a variety of 
visual formats to the science community. The 
Apollo, Viking Orbiter and Lander, Voyager I 
and II, and Magellan data continue to be the 
most requested missions. In the past year the 
science community has had a new look at the 
moon, and this has had the lab working on more 
LUNAR ORBITER requests. The VRF has been 
conscientiously striving to sustain its efforts to 
improve the accessibility of visual data from 
NASA missions . 

The laboratory has handled some very substantial 
jobs this past year. Some of these were 
completed for Dr. Brian R. Dennis, head of the 
Solar Activity Section at Goddard Space Flight 
Center (GSFC); Ms. Rosemary E. Steinat of the 
Regional Planetary Image Facility, Center 
for Earth and Planetary Studies, National 
Air and Space Museum; Dr. Jouko T. Raitala 
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NSSDC. 

of the Unive�ity of OlJLU, Department of · · ·· ·� 
(l;,J.fr •. Ke�t P .. Tt3rlo,fJ£ tlie 

P ,�,4 ml.tit�.Palo Alto; . 
and/ • nes ·ot the ·Los AlamotfNational 
Laboratory, Los Alamos. These jobs consisted of 
large numbers of special-sized prints of a type 
not routinely provided. Large projects (also 

luding custom•sized photos) were also 
plete.d .for � M,.�cJ:iuse!�-. Insti�ute of 

hnology, George W aslilngton University, 
ell University, Northw University, 

ravion College, Imperial 1'ettro!Saence, 
Universite De Clermont•FerrandrJL,· 
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The past year has.also reflected con · �ued 
sup,pPi.:t .for the VRF's school.;� . ms .. • .,•�: .. One studeftt fr.on{ tlie Aca�1.p. · · . .. .. . . .. Cf\rejr 
Experien� (A�) program and two ·rrom the ·· 
Summer High School Apprenticeship Research 
Program (SffARP) havebeen woi:� in the 
laboratory penorming routine tab ,atped·Iw 
their supervisors. These mternaAipa1utv�·: 
helped students gain insight intdtlie internal, 
operations .of NAS� and the laboratory rwhile 
the facility. simultaneously has.ben.etit.ed.from ·. 
the enthusiastic help of students wh.G-{IGMe day 
might be·data requesters the.Ives�,. 





l. Cootdinated Data Analysis 
Works&op {CDAW) Program 

The CDAW program is an e.ffort by NSSDC 
. -~further~- conduct ~d development 

of,tools and techniques for the conduct of 
large-scale collaborative,~cjentific research, 
using simultaneous data from many investigators 
to·attack -significant; physical problems of global 
scale that may not be otherwise addressable. 
The concept originated in the solar-terrestrial 
community with a need:within the International 
Magnetospheric Study (IMS),program. to 
analyze simultaneous data from ,a variety of . 
sources to understand better the structure 
and dynamics of systems like the Earth,s 
magnetosphere. · 

The CDA W program is distinguished by its 
combination of a traditional workshop format 
with assembly of a digital data base where the 
data and relevant models have been cast into a 
common format, with supporting software and 
graphics devices during the workshops to allow 
participants direct interactive graphic display 
and data analysis. NSSDC serves as a focus for 
the organization and logistics of the workshops. 
The selection of scientific problems and overall 
planning is the responsibility of the jnterested 
science community. Access to the data base 
between workshop meetings is supported over 
electronic networks such as NSI/DECnet and 
NSitrCP-IP. The CDAW program is one model 
for how some aspects of the collaborative work 
to be included in the Inter-Agency Consultative 
Group (IACG) 1990s il'titiative in solar
terrestrial science and significant parts of the 
global science objectives of the Global Geospace 
Science/International Solar-Terrestrial Physics 
(GGSIISTP) program might be carried out. 

The current CDAW workshop series (CDAW 9) 
was initiated with a major meeting at NSSDC in 

May 1989. The focus of the CDAW 9 analysis 
is five specific events during the March.June 
1986 Polar Regions and Outer Magnetosphere 
International Study (PROMIS) campaign 
period. During the PROMISperiod, an 
international effort was made to gather 
simultaneous solar-terrestrial observations 
toward the goal. of an improved und,erstan~g 
of the relation between polar phenomena and. 
physical processes in the magne¥>sphere as a 
whole. The campaign included conc~nt . 
imaging of Northern and Southern Hemisphere 
aurora by the Viking and Dynamics Explorer 
spacecraft, respectively. 

The overall CDA W 9 effort involves over 
100 participating scientists from around the 
world and a data base including 14 spacecraft 
and numerous ground-station observations. 
Some 80 distinct data sets (for each of the five 
CDA W 9 events, in most cases) plus satellite 
ephemeris data constitute the basic data base. 
CDA W 9 meetings have been held at Goddard 
(May 1989, June 1990, June 1991), Stanford 
University (December 1989), and the Solar
Terrestrial Environment Laboratory (STELAB) 
of Nagoya University (August 1990). The work
shop in Japan was supported by porting and 
reinstalling the data base on local facilities; the 
other workshops have been supported by either 
direct or network access to the data base and 
software at NSSDC. Access and use of the data 
base for the primary CDA W 9 analysis period is 
governed by a set of "Rules of the Road" that 
establish the requirements to be considered a 
CDA W 9 participant and for use of the CDA W 9 
data in publications. 

During the workshops themselves, literally a 
thousand or more plots have been produced for 
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NSSDC 

either interactire &,rapl.tics wrminal or h�d copydisplay. On;pinga�e;a5t9 the ;data. co*inues between workshops. ln a num&r of cases, datahav·'·'.·e·, al,·.· .. , 

so',·, 'be··,.·.•' 'en' 'in ··.te, 'ra', ct,:i·,ve .• 11:,e.x,,•: tra,·cte·,·.•./ ,d'fra, .. ·.' ow.' t .. •''be dat�rbaae.forlecal manipulat�n and dispiajbfparlici.parit:I. As
1
�receiltexa•pl«fat \fh,atis now a relatively'mature phase of the CDAW 9analysis, a total of 44 participant sessions to access and use the data base were logged in thethree months frontNovember,1990 through January 1991.

A special session on initial results from CDAW 9 was held at the 1990 spring American Geophysical Union (AGU)'meetingin·Baltimore,Maryland. CDAW 9 regults -� tttore comprehensively· stunmarized i1l papers presented ·at the ·1ntemational .Association of Geomagnetism and AeronomY (IAOA) meeting held in Vienna, Austria, in Au�t 1991. Some
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otthe still unfolding �arch deri�g·fr9m th� CDAW 9 effort include . \
• Th� relation betW'8n ultmviolet aurqrtd

!f:isU:
d

t11:t%,u::aT��ast
to imply auroral structure and motions.

• Cross-tail current development, field-line mapping, and substorm onset meeh:anislns.
• Modeling of the instantaneous distribution of· electric fields, horizontal currents� ,fieldi,.alignedcurrents, and magnetospherlc heaqng. 
• Substorm development as seen .in dual &\IJ.Or:al

imaging.

Work also continues on the underl,ma_aoftware system to improve both its fonctiomdity,andita ·.performance to ,meet future· analysis needs�



j 
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2. Satellite Situation Center {SSC) 
andSPA.OE\VARN (SW) 

D ming 1991, the Satellite Situation Center 
(SSCJ·and SPACEWARN (SW) office carried 

out the folloiving tasks: 

• Support the Inter1Agency Consultative Group 
. (IACG) program. 

• Support the S~lar-Terresttial. Energy Program. 
(STEP). : 

• Suppbrt'tne· Intefy'ational Helfospheric Study 
(lHS) and die SOLar connection: orTransient 
Interplanetary~sses( .· ~T1Pf programs. 

• Support the)nternatiort~l ·Solat~~etrestrlal 
PhysicsfGiobar.Geospace_··Sclent!·e·(lsTP/GOS) 
program. .. ·. ··· . . . . . · ... · ... · . 

• Foptilate on-line tiles oi'orlii~ t!letnehts. 
• Carry ou,t cotrimitments to the C0~\'.llittee cm 

Spac~ ResearclV!ntemational Unigram and 
World Days Seriice·(COSPAMUWDS)/and 
the Corisultative Coinmittee for Spat:e Data 
Systenur(CCSDS); ·. . 

• Miscellaneous. 

IACG, STEP, SOL'llP;SUPPOR.T· 

Operationaliy, support to IACG was ~xtended · 
through its W0..3 center called the Spacecraft 
Position·Information Network (SPIN), which 
is creating distributable graphics software 
that requires ephemeris files from NSSDC/SSC 
for input. Because .~PIN's ~tlftwar~ is at an 
evolutionarysta~,a.s a.·start, plaithed ephemeris 
vectors were supplied for the WIND spacecraft 
at 24-hour and :SO-minute resdlutions/ Special 
codes were :written>toreprocess and reformat the 
GTDS predictfon,files as' needed by SPIN. This 
on-going;effort will address all other IACG 
spacecraft, at appropriate time resolutions. 
SPIN was also, supplied .with the· algorithms for 
plotting modeled magn~tospherid boundaries 
such as bowshock and iriagnetopause. SSC 
interacted with the SOHO anti CLUSTER center 

at Rutherford-Appleton Laboratories (U.1(:) to -. 
assist their effort tOinitiate a missi6n~paole 
center and to assure them of'all'available , · 
information/data related toother se,acecraft. 
Many computed coordinate files and :orbital 
elements pertinent to several IACG :spa~ft 
were loaded in.a new DECnet subdirectory, 
NCF::ANON-Dffi:[ACTIVE.IACG] .... ~at1y of 
the files in [ACTIVE.HELIO] are also ofmterest 
to IACG. As was requestedbytheJACG, the 
models of magnetospheric plasma and ·the 
magnetic field in the SSC software w~re · 
updated ·and augmented. 

All support extended to further IACG activities 
are, ipso facto, support to the ~P project also. 
In. a series of four articles written for the U.S. 
STEP Newsletter and STEPJntem(!,tion<Jl , the 
SSC provided tabulations,· graphics-; and brief 
descriptive te;xts pertinent to a~ut .50 spacecraft 
of interest to STEP. ·The U$ .. STEP Coordination 
Office was also provided numerous times with 
ad-hoc information it needed. SSC agreed to 
present a. ·poster session paper at the STEP 
symposium (scheduled for Au.gust l992)autlining 
its resources and services to further the STEP 
project. 

The IHS and SOLTIP programs address 
heliospheric processes and phenomtma. An· . 
extensive collection of files providipg computed 
coordinates of all heliospheric spacecraft and 
time-intervals when two or more of them are 
in radial alignment with the Sun were loaded 
on line in [ACTIVE.HELIO]. Additionally, two 
executable codes were writteI\ .a~d put on line 
to enable outputs at desi~9"~rdi.ns1,te systems 
and time intervals, for the period 1989-2000. 
Total data in this subdirectory was 40 MBytes, 
all of which were of direct interest to 
heliospheric research and some of interest to 



,IAOv a.ud· STEP;J dozens pf special �s� codes·" 
were wnit'en (in VMS1to cteate the' $.es·,�--
associated·graphics. At'the request•itsOL1:IP� 
several list/graphics outputs w p,t0vjded fqr 
planning and furthering the . . . , .·;· . ..•.· 

. 
·.

campaigns during the year. A ebnden¥d 'iersiof.t 
of the on-line data in the HELIO subdirectory 
was published as NSSDC Report 91-08, 
con.taini,ng list and graphics output. -� Eµticle 
was ,puhli�hed in the IHS Newsletter d�scribing 
NSSDC1$S.C's resQurces for the lHS program. 

ISTP/GGS SUP})ORT 

The ISTP oflice at Goddard �pace Flight,Center 
(GSFC) is evolving a plannh1g center, _the Science 
Pllµining an<i Operations Facility (SPOF)� to 
address the operational plannin� of all dew·c.ated 
ISTP spac�ft. . was intilnately involved in 
the evolution ofSl'Q'F'. MQst' ofQie �es ·available 
at the SSC were ported to VMS.and UNlX. 
environments and updated by tlie efforts ofa . 
teamofprogrm;nmers at the NSSDq �d tested .. 
and va}j;dated by the SSC befor� suppJyi11g copies 
to SPOF. These codes enabl(} the SPOF .to access 
SSC's extensive ephemeris data base in. SUN 
330, totaling 390 MBytes. 

US$J-'ACECOM 2f-LINE 
ORBITAL ELEMENTS 

Three times a week. SSC has been. processing 
and networ�ng six ta�spf USSPACECOM 
elements (for thousands ofQrbiting objects) to 
Johnson Space Center and three of them 't9· two 
European institutions. The total volume of data 
in all the tapesfor.1991.was over 525 MBytes. 
In addition, the. SSC had .been extr11cting irolll 
each tall' th� orbital elements for a -·�ore science 
spacecra,A :and. putting the;m on liµ.e in the-file 
[ACTIVE]NEW2LINKELEM and �riodically 
moving them to OLD2I,,INE .. ELEM. Together 
these extracted data added up to·0.5 MBytes. 

COSP J\R/llJWDS 
AND CCSDS SUPPOllT 

As a unit of the WDC-A .. R&S'"which �:t�� 
designated agency for assigning the. Inuµnational 
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IDs for newly ·launch•µ. spacec 
no· s· t.A fl m �tns·· th. ,.· SPAQ't'fn' ·"'. PAQ/J.UffJJ �.·'.••·Er . . .ll.fYf';( •,. : ... · -� .· .. \;as•signed a total oi137 IDs ror aUth'.e :labriclmd:, \
payloads. (This as�i .. ·. nt es.ntially confirmed
�Jhe. IDs dem.gn�te,b the:,USSf�GEP0M.) All
<the assigned IDs. were commwlicatecha .the
COSPAR/IUWDS community via prompt telexes.
In addition, each month the SPACEWARN office
pul;>lished aSPACEWARN Bulletin.con�g
new launches, brief descriptions of their payloo<t(
orbital parameters, a list of spa®craft;. wit,\l. . .·
continuous beacons (typically 40), a list of Global
Positioning System (GPS) spa�e� (about 15)�
a list of visually bright spacecraft and ..
bodies (about 100), ·a list of objects (aboutlO) · that re-entered during the month, and a lArpr
list of spacecraft that were preµi�� � re���ter.
during the next 60 days .. Informatiou. for these
were obtained by brow�ing each, mat4qj �l>o�t
400 telexes (not counting duplicativ�ones).ftQm
USSP�CECOM and:the Foriegn.Broa4.cast ,.
Information Service (F:BIS) and ·supplen,iei;:\ting
the information from otlier.har9. copy sour��:·
such as NASA/GSFC andJta]io Astro�o,my
Explorer (RAE) (U.K.)publicatio11L �aeh,,: .
iss1;1e.was also put onljne in [A�- .. 

1 

1.
and �tored cumulatively .. The mailltm.list fol"
the SPACEWAR.N Bulletin had contained fIDQ
names; mainly in view of the availabilityof
on-line electronic files, about 350 oithem
consented to drop out of the listi 

The WPC�A-R&$ is the.designated>age11cy 
for assigning packet telemetrJ' lDs f.or all· 
international agencies that are members of the 
CCSDS. The assignment is being carried by_ the 
SSC/SW office, which assigned a total of l�: IDs. 

MISCELLANEOUS 

In all there were over 3,327 ac�;ofJil� 
in [ACTIVE] and its subdiree�s10, Individual 
requests, totaling over 50, for speci.-1, 
computations. and graphics w�re also s11tisfied; 
major ones ofthese werefor:�n,e•hpurly 
geocentric solar �liptic/�tric lki)lar 
magnetospheric (GSE/GSM) coordinates -�IMP 
8 from \973 to :1994 atid of IMP 7 fro�,,197� to. 
1978, totaling over 40 MBytes. 



3. The AstronomicalData center 
(AIJ€) 

T .he ¼~ronomtc~ 1,)ata Cent~t(ADC)is 
p~ of tn,.4¼ N at:tpnal Space Science Data . 

Center/World ])~ta Ce~ter A for Roc}(et$ and· 
Satellites' at NASA Goddard Space. Flight. . 
Center. The ADC acquires, verifies, formats, 
documep.t~, an~ distributes catalogs containi~g 
astl"Qllomk~ .. data in co:111~uter-re~dable:'fonn .. 
It a¼o devel~ps and.111~~tairts softwar,e tools ~o 
acces~, t~~~ .da~. Tn,e .~C ~rchiyes curtently 

contai. · ••. n.·m. , ... ot. e ... ~ .... ·an ...... , ... ··•.··.6Q . ..: .. ·,;.O.•.·".c. ,~'.l·o· ~' ... · .... ~fJ ... · ·o·.·. f.···,·.~. · .. t ..... to .. m .. · .. · .. · .. e. t·ry.· .' photometry, sJ>e~~copy, radio, and other 
miscellaneou~ data for stell~ ~nd non-stellar 
objects. ·These catalogs were :a.bquired ~s .. 

direct contributions from the international 
astronomical community, exchanges with 
the Centre deDonnees Astronomiques'd~ .... 
Strasbourg (CDS), and exchanges ?litb other 
astronomical data centers worldwide~ 

To date the ADC has distributed more, than 
8,000 data. sets via computernetwfrlb1,tape, 
CD-ROM, microfiche, and ·microfiltrrtxrtnore 
than l.,5QO individual requ~te. · de. 
The ADC has provided' (tata~ an: . 
to various space astronomy pr~cts, such as 
the InfraRed Astronomical Satellite (IRAS), the 

NUMBlarOf'DAT'A SIii DISTRIBUTED BY TIR ADC 

TAPE _ __.__ 

.. -----:---
OIIII --- I 

TOfM, I 
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Figure 1. Requests and Number of Data Sets Distributed by the ADC 



In~y.~~ Pfillvil?1et . op~~I~l.. the 
Huqble ~I?Jlce.:~el~opeo( . . . ::j~i~ Cotr«i~ 
Background Explorer (COBE); the AS'I'RO 1 
Ultraviolet and X-Ray Astronomy Space Shuttle 
Mission, and the High Energy Astrophysics 
Science Archive Research Center (HEA-SARC). 

DurinJ 1991 the decµcated ADC. stElff handled 
requests for 597 catalog data sets with.an 
average responsetune ofonly J~5 d.ays for 
netw9rk distribution 8Jld six days fer tape 
distribution ... This is the :resµlt <>fhard work 
and dedication to providing the best s~rvice 
possible. Figure .1 (~e p~ge ~5) shows. the 
num};)er of.~µested ADC, data sets per year 
broke:p. down by distribution.method. 

TllE ADC Ct:J-it{)M, glll.ECTED 
AS'tRONOMlCAL CATALOQ$,VOLUME i 

Those who aren't among the ov~r 800 astronomers 
worldwide in 1991. who have already requested .. 
and received Volume I should know that the 

ronomical DataCenter:cn.ROM}S&lected. 
A.,tronomical Catalogs, VobJJ,ne I" is.currently 
·aitailable from the NSSDC/WDC-A-R&S. 

·11te ADC CD-ROM is a two-disk set containing 
· 1t4 astronomical catalogs, including several 
significant new releases, such as the 
Ailtrographic Catalog Reference Stars ( Corbin 

.,.1.-,d Urban, 1991); IRAS Faint Source Catalog, 
:{'Vt!rsion 2.0 (IPAC, 1990); and preliminary 
:v,rsions of the :General Catalog of Trigonometric 
.'·Stellar Parallaxes (van Altena et al., 1991), the 
:J:Jtstalog of Nearby Stars (Gliese et al.; 1991), and 
,;~ Fifth Edition of the Bright Star Catalog 
·tJ:loflliet and Warren, 1991), prepared especially 
·1er this CD-ROM release. 

.. / .. e catalogs appearing on the ADC CD-ROM 
:·~re chosen in consultation with the 
ptronomical data centers in Chini:11 France, 
i~ Federal Republic of Germany, Japan, and 
,Ile Commonwealth of Indepe~dent States 
>(9.1.s.). The International ~tronornical Union 
,las lent valuable support in'tlie form of a grant 
~}~ defray costs dt distributing· the data to 'small 
·ii(stitutions in developing countries that might 

~ii.~ ~~ 
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One.disk in the two.disk set con · · ltlt 
ASCII teit file versions of the.. ,•'· ·.. . S.2-Whilt 
the other contains most of the ·min'e eatilogsi,ln. 
the Flexible Jmage Transport FJTS) 
table format. Software is a ;: m{~the 
ADC for browsing through the F ·y tted 
data sets. The FITS Table Browser ean read 
standard FITS tables and data stored as flat 
files with separate FITS table extensit11fJteaders, 
select fields to display by name, filter recprds by 
boolean comparisons or field ·valµes, ·and 
extract selected fields into·text files. 

Computer-readable dociJm~nta~qf{~ n1c[,~d · 
with each c~talog in the fotm, ~(PrP!.s.Pl"~~Il 
text files and, for some catalogs . ajl-;:~';l'el il1put. 
files. Inprep~ationfortheCD-RO~;jlJ\.· · Jogs 
were inspected and certain fields~ ·su~t1s* .. • , ect 
names and ·coordinates, ·have been i-ef't'.!hnaited · 
for more ho¢~geneity llnl.ong data se~;:::~t' ·. . . 
instance, a11 · Durchmusterung 'catalog tderitffiers 
have been placed in a ~ing1e uniJo~_ fo~at. 
The FITS table headers are being constructed 
so that field identifiers .Btld ;physical units 
(TTYPE and TUNIT keywords, respectively) 
are consistent for all catalogs. 

Reque$ts for t.his CP-R0M set bi.~ be placed 
using the On-Line Information S m described 
on page 27 (select catalog .number 6906A) or may 
be forwarded to the NSSDC Copl"dip.ated Request 
and User Support Office. That bffice's:f!(>ntact 
information is listed at the end of this k'bapter. 

THE NDADS AUTOMATEJt1trd.IEV AL 
MAIL SERVICE (NDADS A.RIIS) 

The NSSDC has recently developed an automated 
data retrieval request service utilizing the 
NSSDC Data Archive and Distributi rvice 
(NDADS) facility. In Decemberl991 e 
ADC-held data were written to optical;lisk 
platters with the disks residing J.P a ~tic 
"jukebox" near-line environment. TheWDADS 
Automated Retrieval Mail System {ARMS) . 
permits researchers to rapidly retrieve selections 
from the current NDADS holdings. Requests are 
submitted via electronic mail, and the data may 
be retrieved via anonymous FTP or default NSil 

, '/tOB(}ne\,gop~f. Jt.is .} · 1°P 
have··thtfdaia:•nt di · · 



computer •. For more iJ).formation on.-AJ:ij'4S, 
users can sendan~electronic mail message as 
follows: 

via NSI/DECnet - Send to 
NDADSA!:AROHIVES 

Subject:-SEND INFORMATION 

or via lntemet -· Send to . 
ARCI-tlVtS@NDADSA.GSFC.NASA~GOV 

. Subject::SEND INFORMATION . 

GENERA~ W0UllE$D&AUNG WTI'H CATALOG 
. REQUESTS CONTACT: . 

Requesters ;WltHfN 1he United States: 
NSSDC Coordinated A.quest and UsCk" Suppdti'C)fb 
NA~ Space FlightCeriter . . · 
Code6S3 
Greenbel. MD20711. U;S,A. 
Requesters OUTSIDE the Unhd Slates: · 

·•World oatacenter.J.tot·Rockels«ICl'Sateffites 
NASM3oddarcllpace Flight 'Cena 
Code630.2 . . ... 
Greenbel, Ml'.120711. U.S.A. 
For all requesters: 
Internet: REOUEST@NSSOCA.GSFC.NASA.GOV 
NSI/DECnet: NSSDCA::REQUEST 
Telephone: (301) 282--6695; FAX: (301) 286-4952 

GENERAL INQUIRES ON ASTRONOMICAL CATALOGS, 
DATA SUBIISSION, AVAILABILITY, AND THE ADC 
ON-LINE INFORMATION SYSTEM: 

Gail L. Schneider 
NationaJ Space Science Data Center 
Hughes STX 
Code631 
NASA Goddard Space Flight Center 
Greenbel, Maryland 20711, U.S.A. 
Internet: GAIL@NDADSA.GSFC.NASA.GOV 
NSI/OECnet: NDADSA::GAIL 
Telephone: {301) 286-8310; FAX: (301) 286-5152 

QUESTIONS ABOUT SCIENTIFIC CONTENT OF CATALOGS: 

Nancy G. Roman 
National Space Science Data Center 
Hughes STX 
Code631 
NASA Goddard Space Flight Center 
Greenbel, Maryland 20711. U.S.A. 

No information is required in the.hocly of.the. 
mail message in order to receive 11 ~pt, .. );'lft$8 
note that this i~ an automated s.e~ .. ·A_Jlhough 
the mail is monitored, staft·do 11.Q(n~ally 
reply to E-mail sent to ARCHlVSS. · · · 

THE ADC ON~LINE' 
INFORMATION SYSTEM 

The ADC On-Line Information SysteXb. provides 
information on all catalogs held at the ADC ahd 

Internet: ROMAN@NSSOOA.GSFC.NASA.GOV 
NSVDECnet: NSSOCA::ROMAN 
Telephone: (301) 28&-4170; FAX: (301) 286-5152 

SUBSCRIPTIONS, QUE'SflONs ON CO-ROM bEVELoPIENT, 
NETWORKING,~ PRPP~~Sf9RJHE ADC 
ON-LINE INFORMATlON 'SYSTEM: . 

Lee E. Brotzman 
National Space Science Data Center 
Hughes ST* 
Code 631 . , 
NASA, Goddard Flight Center 
Greent>el,: M , 20171, U.S.A. 
Internet: BROTZMAN@NOADSA.GSFC.NASA.GOV 
NSt/OECnet: NDADSA::BROTZMAN 
Telephone: (301) 286-6953; FAX: (301) 286-5152 

QUESTIONS CONCERNING NDADS ARMS: 

Charleen M. Perry 
National Space Science Data Center 
Hughes STX 
Code633 
NASA Goddard Space Flight Center 
Greenbelt. Maryland 20711, U.S.A. 
Internet: PERRY@NOADSA.GSFC.NASA.GOV 
NSI/OECnet: NOADSA::PERRY 
Telephone: (301) 286-2899; FAX: (301) 286-4952 

GENERAL QUESTIONS ON CURRENT AND FUTURE ADC 
SERVICES AND SUPPORT: 

Michael E. Van Steenberg 
NationaJ Space Science Data Center 
Code631 
NASA Goddard Space Flight Center 
Greenbelt, Maryland 20711, U.S.A. 
Internet: MEV@NDAOSA.GSFC.NASA.GOV 
NSI/OECnet: NOAOSA::MEV 
Telephone: (301) 286-7876; FAX: (301) 286-5152 

Figure 2. ADC Contact and Subscription Information 
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allow-IS inten,,cµ�� su,bmissiQn of requ�s�s� It 
is built::aroun.(l ihe -Status Report on .Machine
Readable Astronomical Catalogs and 
suppleDienta1 bdef descriptions of�� catalogs. 
The system is maintained under a "captive" 
account on the NSSDC VAX cluster called the 
NSSDC On-Li�e Da� .and Information Service 
(NODIS). 01.le-ma;y. co�e�tto the NOD IS 
account over NSI/DECnet or I ntemet .. To 
connect through NSI/DECnet� users can
execute : · , 

SET HOST NSSDCA 

To CQ,Ilnect through Internet; execute 

telnet nssdca.gsfc.nasa.gov or 
telnet l28.183.36.23 

;, .. ' . : . ,~. }/ ·., . ·�· 

Oncit�p>nnected� enter ."N01),� hif�swns�
to semame:"' prompt; n:o password· is
req d. NODIS is integrated with the NSspc
Re t Activity and Name Directory(RAND.). 
Th stem will ask for the user's name and 
ch e NSSDC requester data base for a 

. If users have never: requested data from. · 
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NSSDC before, they should enter complete 
information so that any catalog' requeatff , 
registered later will be filled promptly and·· 
correctly. 

On the NODIS main I11enu, the A$tronomical 
Data Center is option 10. Once connected to the 
ADC option, there will be some system messages 
followed by the opening menu .of searcp., .Qptions� 
The on-line system assumes that the '1ser is 
using a VTl0O-compatible terminal and·,emits 
ANSI escape sequences to clear the screen. 

The system has three search options: by_ ADC
( CDS) number� by text search ·of' abbreyiate.d 
titles, and by text search of keywords/Each of 
these options is des�gneq � create,�

J
ist .. � 

catalogs meeting the giyen crit,eri,a.,._pa�()gss 
are then selected from the Jis:t �d folorin;ition 
such as the full title and reference, file format 
description, comments, and the 'CUl"rent 
distribution status is displayed. RequestiS:can 
be entered interactively;..the system. will�gnide 
you through giving the information ne'Cessary 
for the ADC staff to fulfill the req_uest� 



4. :ROSA.T, MisSlon Information
and Planning system{Mll'S)

T
he ROSAT:(Roe ... · .·· ntgen.< Sate 

..
. 
•. �te; .� �an 

X-ray reaearch satellite),pl'OJect 11 a • . 
cooperative program ·betweentheFederal·· 
RepublicofGerm.any, the\TnitedStatu, and· 
the United Kingdom .. The mission of<ROSAT is 
to advance the science otasttophysics .through 
the ·.study of x ... ray imrissioll$ ,frmn non�lar 
celestial. obj�.: The study 1riJ1, be perior-m.ed 
with an X-ray observatory that:jnitially-lrill 
survey the sky:for x .. ray sourcea,and then·will 
point at specific sources for extended periods 
of time. 

The main instrumentatibn<orROSAT.consists 
of a Wolter type I x .. ray telescope with a 
carousel plane assembly carrying a Position· 
Sensitive Proportional Counter (PSPC)· ,. 
instrument designed.and built;by tile Federal 
Republic of Gennany-and·arJligh Resolution 
Imager (HRI) iristrumenhiesigued and builtby 
the United States:, The :X--:tayteleacape 'Will.'be 
supplemented byan,utreme ultraviolet (EUV) 
telescope with a Wide Field Ce.mera(WFC) 
instrument designed and built by the United 
Kingdom. The United States launched the 

ROSAT 
U.S. Miaeion Plaming Operations 
- ROSAT �IIJiona Requests
- Long Mission Timelines
- Short Miuion Tmelines

Proposal 
Preparation 
Programa: 

• OBSTIME
•VIEWING
• Electronic

Propoeal
Entry

Figure 1. Conceptual View of ROSAT MIPS 

ROSAT 
Bulletin 
Board 
and Mail 
Facility 
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ROSAT observatory on a Delta 2 rocket on June 
1, 1990. The satellite is in a near-perfect orbit 
of 584.6 km x 577.8 km and 53.004° inclination. 

MISSION PLANNING AND MISSION 
INFORMATION SUPPORT 

The U.S. ROSAT Science Data Center 
(USRSDC) has been developed to support the 
U.S. portion of the ROSAT program. One 
function of the USRSDC is to provide mission 
information and proposal support to the U.S. 
investigators, the primary task of which is to 
assist guest observers in the development of 
pointed observation proposals for ROSAT. As 
part of this function, target lists for approved 
pointed observations by U.S. guest observers 
are provided to the International Users 
Committee at the Max Planck Institute (MPE). 

4.26% 
Foreign 

Countries 

13.83% 
SAO 

14.36% 
Private 

Industries 

1991 Annual Statistics and Highlights Report 

To effectively carry out this task, th~re have 
been many activities performed together by the 
USRSDC and MPE, such as the creation and 
maintenance of several data bases and software 
packages that will support the mission planning 
tasks and also provide assistance to the guest 
observer. The mission planning software 
coordinates and manages incoming requests 
from NASA-selected guest observers for 
observing time on ROSAT instruments. It 
provides all necessary information and reports 
to NASA Headquarters, to the National User 
Committee, to MPE, and to guest observers. 
It directly interfaces with the German mission 
planning software at MPE. In addition, the 
mission planning support staff extracts technical 
information from proposals at the request of 
U.S. ROSAT proposal review committees and 
provides other support including evaluating 

45.21% 
Universities 

Total ROSAT MIPS Users = 211 

Figure 2. ROSAT MIPS Version Operational at GSFC Profile 
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targets based on possible observing times 
and viewing windows. The information and 
reports are available in an on-line information 
system for mission planners. Guest observers 
may interact with the on-line information system 
in order to acquire data concerning the ROSAT 
instrumentation and approved ROSAT proposals. 
The mission planning and mission information 
support function is provided to the community 
by the ROSAT Mission Information and Planning 
System (MIPS). 

., 

MIPS is an on-line information retrieval 
system devised for the USRSDC and its users. 
MIPS was designed and implemented by the 
ROSAT Mission Planning Team at the NSSDC. 
It is a menu-driven system built using the 
INGRES data base management system (DBMS) 
and its utilities. 

The requirements for MIPS were assessed 
after collaboration with investigators at the 
Smithsonian Astrophysical Observatory (SAO) 
at the onset of the GSFC involvement in the 
ROSAT project in November 1986. The first 
version of MIPS went on line in September 
1988. The major components of MIPS are seen 
in Figure 1 (see page 29). MIPS is arranged 

primarily in a menu-driven system providing 
the usermaximum flexibility despite the disparity 
of user knowledge and equipment. MIPS resides 
on a Digital Equipment Corporation (DEC) VAX. 
4000 running the VMS operating system. It is 
available to users 24 hours per day, seven days 
per week. This computer is accessible through 
the NASA Science Internet networks and is 
known as the ROSAT node. Access to the MIPS 
VAX. 4000 is also available through the GTE 
SprintNET system and through direct dial-Ill; 
telephone lines . 

ROSAT Mission Planning covers many 
aspects of the ROSAT mission including 
MIPS. Most activity on MIPS centers around 
the ROSAT proposal cycle. The first NASA 
Research Announcement (NRA) for ROSAT 
was· distributed in March 1989. Access to MIPS 
is usually heaviest during the proposal period. 
Figure 2 (see page 30) shows the relative access 
to the MIPS system during the three-month 
proposal periods. Initial access to the MIPS 
was extremely high, while subsequent access to 
the system shows a steady usage. Changes 
requested by users have been incorporated into 
all subsequent new versions. Copies of the 
MIPS have also been distributed to and installed 
attheMPE. 
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The N~A/~SSAQffi~p.f§~ards. ind . 
Technology (NO$T) at NS~l)C,ha.s been 

established by:tl1e Qftice ofSp,i~ Scien~ and· 
Applications JC>SSA) EJ.tJSASA Headquarter~. to 
serve the space arid ·Earth scienctifcommuriities 
in evolving cost-effective,. m~:t;operable dl\tt\ 
systelllS: It haa. beell ~<> · ... • . cf that ~se&l"Cl.i . 
organizatic;ns tha.t'promo~ t ... Et ~.~t ~st-. . . . . 
effec:tive s~d.a,rdil 'tor. th~i:r.<>~rati'<m$ \lllll h~ve 
rela#vely ~ore resqurces •:t:@lll>le ttf d~vote .to 
the generation .of ttti}y)1Mqv.e·.8lla ~i~Cl;Ult 
advapces in .,~,~~.~qJ~:}molQ~t . To.~~. ~nd, 
NOS~ perf~~f: .;~1.\~.J>¥f: of f~¢t1o~s d~lgned . 
to fa~iµta~ the.~9~t1ont ¥~elopmt!nt, . . 
ad;9Ption.,. ~d use o(titandarf? by t~ ·space 
and Earth science communities. · 

NATIONAl$PA0et8CIENCE DATA cana 

NOST 
ADMINISTRATION 

EXECUTIVE 
BOARD 

Manages NOST Establishes Policies and Procedures 

Administers Policies and Procedures 
Interfaces with CCSDS, ISO, CCITT, ANSI, IEEE, NBS, GSFC, JPL 

I 

STANDARDS 
LIBRARY 

Maintains S1andards & Technology 
Information System 

Updates and Disseminates 
• Recognized Standards 
• De Facto Standards 
• Standards Organization Information 
• Standards Process Information 

I 
I 

STANDARDS 
DEVELOPMENT 

Supports Standards Development 
and Accreditation Process 

Figure 1. NASA/OSSA Office of Standards and Technology 

I 

STANDARDS 
CONFORMANCE 
ANO SUPPORT 

Educates/Supports 
• FITS, SFDU, COF Support Office 
• Conferences 
• Studies and Reports 

r' 
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2. The Standards and Technology 
Information System (STIS) 

U sing standards is an effective and efficient 
method for controlling time and dollar costs 

incurred while performing many functions. Data 
systems developed using standards are often less 
expensive to develop and maintain. They are 
easier to understand and more adaptable to 
changing requirements. The use of widely 
acknowledged standards results in users' not 
being dependent on a single vendor and allows 
users to produce their data systems with less 
risk. Often the use of standards is mandated by 
higher authorities or required by contractual 
agreements. 

The Standards and Technology Information 
System (STIS) is a centralized electronic 
library that lets users know about available 
standards. The STIS is supported by the 
NASA/OSSA Office of Standards and 
Technology (NOST) and is a tool to help NOST 
accomplish its mission to facilitate the 
recognition, development, adoption, and use 
of standards by the space and Earth science 
communities. Besides the information on the 
actual standards and related documents, this 
library also contains information about 
emerging technologies where standards may 
not yet have been developed. This referenced 
material may have originated from a variety 
of sources such as books, technical or popular 
press articles, government or industry reports, 
and reports created by the NOST staff or 
NOST technical contributors. NOST 
encourages individuals within the community 
who· have an interest in a particular standard 
or new technology area to register as NOST· 
technical contributors. By doing so they agree 
to provide reports, as new information comes 
to them, for incorporation into the STIS under 
their authorship. 

The information displayed for these documents 
includes standards identifiers (e.g., International 

Standards Organization [ISO] 9660 ), title, 
source, publication and copyright data, the 
names of any identified authors or editors, and 
the organization responsible for the document. 
The staff also. classifies the documents with 
topic and content codes, assigns a number of 
keywords to aid the user in searching for the 
document and often prepares an abstract or 
comments on the document. If copyright 
provisions can be accommodated, the full 
text of many of the shorter documents is 
provided. Future implementations of the 
STIS are planned to include the display of 
information needed to order copies of 
documents directly from· the source.· At all 
times the NOST may be contacted for ordering 
information. 

The STIS also contains information on the 
policies and procedures of the NOST. This 
provides the user with on-line information 
regarding NOST functions and services. 

The STIS is also able to display information 
on a number of organizations that are active 
in the standards development field, including 
information on the areas in which these 
organizations are working. Contact points 
within those organizations are. provided for 
users who need further information. 

All the information in the STIS is presented 
through a series of user-friendly menus. Most 
users find they can use the system without any 
help or training. Comments and requests to 
NOST/STIS may be directly entered by users at 
virtually any point. 

The STIS may be accessed through the NSSDC 
On-Line Data and Information System (NODIS), 
which is described elsewhere in this document. 
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199J~~ andlligbligbts Report NSSDC 

NSSDC Catalogs 

Corbin and Urban (1991), Astrographic Catalog Reference Stars, NSSDC/WDC-A-R&S 91-10, April 1991. 

Fricke, Schwan, and Corbin (1991), Fifth Fundamental Catalogue, Part II, The FK5 Extension, 
NSSDC/WDC-A-R&S 91-28, November 1991. 

Fricke, Schwan, and Lederle (1988 - Revision 90-01), Fifth Fundamental Catalogue, PartJ,.Basi.c Fundamental 
Stars, NSSDC/WDC-A-R&S 91-27, November 1991. 

Gessner, S. E., ADC 7110 Catalo_(I of Rich Clusters of Galaxies, NSSDC/WDC-A-R&S 9L-21, September.1991. 

Gessner, S. E., ADC 7058 The Aerial Catalog of X-Ray Sources, NSSDC/WDC-A-R&S ,91 ... 22, SepteJJJber 1991. 

Horowitz,;&, NSSDCData Listing, NSSDC/WDC-A-R&S 91-19, August 1~91. 

Larink et al. (1955), Katalog von 3356 Schwachen Stemen, NSSDC/WDC-A-R&S 91-13, April 1991. 

Photoelectric Photometric Catalogue of Homogeneous Measurements in the UBV System by Mermilli.od, 
NSSDC/WDC-A-R&S 91-15, May 1991. 

Roman, N., SAO/J2000/HD/DMJGC Oma.Index, NSSDCiWDC-A-R&S 91-20, June 1991. 

Rufener (1988), Catalogue of Stars Measurttlin the Geneva ObseriJatory Pliotumaric System, ·Documentotwn for 
the Machine-Readable Version, NSSDC/WDC-A-R&S 91-17, July 1991. 

Santiago 67, NSSDC/WDC-A-R&S 91-01, January 1991. 

Sydney Southern Star Catalog, NSSDC/WDC-A-R&S 91-02, January 1991. 

Newsletters/Articles 

Cooper, J. F.., "Interactions ofMagnetospheres with Planetary Satellites and Riiigs: An Environmental 
Perspective, B STX Center for Astronomy and Space Physics (CASP) Newsletter 2, No. 3, 1991. 

NSSDC News, published quarterly by NSSDC, 3 issues: 
Vol. 7, No. 1, Spring 1991. 
Vol. 7, No. 2, Summer 1991. 
Vol. 7, No. 3, Fall/Winter 1991. 

Noll, C. E., CDDIS Bulletin, Vol. 6, Nos. 3-6, 1991. 

Noll, C. E., CDDIS Bulletin, Vol. 7, Nos. 1 .. 2, 1991: 

Peredo, M., "Modeling of the Magnetosphere,,, STX Center for Astronhmy and Space PhytlicB (CA.BP) Newsletter 
2, No. 1, pp. 6-7, 1991. 
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SPACEWARN BULLETIN, IUWDS World Warning Agency for Satellites, World Data Ceriter'A,.fer~&>cket&-artd 
Satellites, 12 issues: 

SPX/447, January 1991-. 
SPX/448, February 1991. 
SPX/449, March 1991 .. 
SPX/450, April 1991. 
SPX/451, May 1991. 
SPX/452, Jun~ 1991. , 
SPX/453, July 1991. 
SPX/454, August 1991. 
SPX/455t September 1991. 
SPX/456, October 1991. 
SPX/457, November 1991. 
SPX/458; December 1991. 

White, R. A., R. Fink, and R. Pisarski, "FITS Formats for Space DatatROSAT;'' B.A.tA.S.~ 23, DOfiJ.911., 

NSSDC References/Guides 

A Radio-Optical Reference Frame, NSSDC/WDC-A-R&S 91-16, May 1991. 

CDF User's Guide for UNIX System, Version 2.1, NSSDGIWDC-A-R&S 91-30, Decembetl991. 

CDF Use1"'1s Guide forVMS System, VersiQn 8.1, NSSDCIWOO~A-R&S 91-31, Deee1nbe11 l-QQ1~ 
S S '.cci 

Corbin (1991), International Reference Stars, NSSDC/WDC-A-R&S 91-11, April 1991. 

Directory Interchange Format (DIF) Manual, Version 4.0, NSSDC/WDC-A-R&S 91-,2, Dec:e~~:ts~i. 

,Fekete, G., User's Guide to CDF X Image Tool (CXIT), December 1991. 

Fouts and Sandage (1986), New Subdwarfs. V. Radial Velocities for 889 High.Proper-~~~,Stp;rl!J!fasured 
with the Mount Wilson 100-Inch Re/7,ector, Documentation for the Machine-Readable Version; , , , , . ,,, , , 
NSSDC/WDC-A-R&S 91-05, February 1991. 

Garrett, J., and A Dwyer, ·sTis Requirements Sptcifreation, May 1991~ 

Garrett, J., A Dwyer, and N. Fritz, STIS User's Guide, June 1991. 

Garrett, J., A Dwyer, and N. Fritz, STIS User's Guide, September 1991. 

Garrett, J., STIS Migration Guide, November 1991. 

Green, J. L., 1990 Annual Statistics and Highlights Report, NSSDC/WDC-A-R&S 91-14, March 1991. 

·Hills, H.K., and R. McGuire, Solar-Terrestrial Data Systems Handbook, Version 1 (revision), 
NSSDC/WDC"'A-R&S 91 .. 26, Novtmber 1991. 

Minority University-Space Interdisciplinary Network (MU-SPIN) Reference Guide, Septem~: 1991. 
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NOSTPoliciesa11.dP:rocedures, DecembeJ" 1991. 

Olsen, L., NASA Climate Data System Primer, Version 4.0, NSSDC/WDC-A-R&S 91-04, January 1991. 

Perry, C., et al., BrighlUVBY-Beta Standards Star;,-·NSSDC/WDC-A .. R&S fU-12.,; April 1991 .. 

Perry, C., aml M. E. Van Steenberg, NSSDC Data Archive and Distribution Servtee. -NSSDC/WDC"."A-:~ 
91-33, December 1991. 

Softwarefor Optical Archive and RetrievQl (SOM) Users' Guide; Version 4.2, NSSDC/WDCi-ArR&S ~1-,06, 
May 1991. 

Trajectories.of "nner and Outer Heliaspheric Spacecraft, Predicted Throu,AJ9:J9, NSSDC/WDC-A-R&S 91-08, 
March 1991. · 

Warren, W., andN. Roman, SpectrophotometricStalU:l.ards, _4prH 1991. 

NSSDC Brochures 

Master Directory, A Scientific !)ata Information $ervice, NSSDC, Winter 1991. 

Minority University-Space Interdisciplinary Network (MU-SPIN), NSSDC, Spring 1991. 

The EXOSAT Data Base System, U.S. ROSAT Science Data Center (USRSDC), January 1991. 

The ROSAT Mission Information and Planning System, (MIPS), U.S. ROSAT Science, Data Center (USRSDC), 
January 1991. 

Computer Science and Physical Science Technical Articles 

Batchelor, D. A., and K. P. Hi11dsley, "X-Ray Obse.rvations of Filament Eruption in the 1980 May !l Flare." 
Solar Physics~ 1351 99-105, 1991. 

Bilitza, D., "Solar .. TeRe~rial MQdels at the National Space Science Data Center," JoumolofAtmospheric 
Terrestrial Physics, 53, 1207-1211, 1991. · 

Bilitza, D., "Electron and Ion Temperature Data for Ionospheric Modeling," Advanced Space Research 11, #10, 
139•148, 1991. , 

Bilitza, D., "The Use ofTransi,tion Ueights for the Representation 9flon Composition," Advanced Space 
Research 11, #10, 183-18&, 1991. 

Briggs, P.R., and R. L. Kessel, "A Generation ofSpace Physics ~t KU: A Festschrift for Tnotna, Peyton 
Armstrong," eds. Patrick R. Briggs and Ramona L.J{essel, 1991. 

Coates, A J., AD. Johnstone, R. L. Kessel, D. E. Huddleston, B. Wilken, K. Jockers, F. M. Neubauer, and 
H. Reme, "Plasma Parameters Near the Comet Halley Bow Shock," Advanced Space Re,earch;ll, #9, 227-230. 
1991. 
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Chettri, S., "Stereo Pair Design for Cameras with a Fovea," SPIE Intelligent Robots and Computer Vision, X: 
Neural, Biological, and 3D Methods, Boston, November 14-15, 1991. 
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United States Air Force 
United States Geological Survey 
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USRSDC 
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U.S. ROSAT Science Data Center 
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Very Long Baseline Interferometry 
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Visual Reproduction Facility 
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World Data Center A for Rockets and Satellites 
Wide Field Camera 
Write-Once, Read-Many 
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