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| NTRODUCTI ON

Thi s docunent describes data processing efforts required
to generate data bases for researchers anal yzing the DVSP
SSI ES experinent's results for the Air Force.

Chapter 1 provides information on the DVMSP project, in
general, and is prepared primarily to provide a brief
background for analysts newto the effort.

Chapter 2 describes in nore detail the SSIES experinents
and support el ectronics on-board the DVSP vehi cl es.

Chapter 3 provides an overview of the data processing
procedures associated with the SSIES experi nment.

Chapter 4 describes, in detail, the data reduction
procedures used to generate SSIES data bases in geophysi cal
and engi neering units.

The Appendi ces contain detailed informati on on the data
base formats relevant to the SSIES processing effort.



CHAPTER 1. DWVSP OVERVI EW

1.1 H STORI CAL PERSPECTI VE

The Defense Meteorological Satellite Program (DVSP) has
been in existence since the early 1960's. It has resulted in
t he successful |aunch and operation of several polar
orbiting satellites designed primarily to provide
t ropospheric weat her data through the use of the QOperational
Line Scan (OLS) system which inmages the earth in both the
visible light and infra-red bands.

The DMSP vehicles have typically carried secondary
sensors designed for the study of the ionosphere,
stratosphere, troposphere and ocean surfaces. As the DVSP
program has matured and the technol ogy base has increased,

t he secondary sensors have becone correspondingly nore
sophi sticated. The early DVSP vehicles carried only one

i onospheric secondary experiment consisting of a sinply
desi gned sensor for the nmeasurenent of the el ectrons which
cause the aurora. The nost recent vehicles have carried a
particle spectroneter for the nmeasurenment of electron and
ion fluxes; a triaxial fluxgate magnetoneter; a radiation
dosineter; a thermal plasma nonitor; and a scanning X-ray
i mager .

1.2 PURPCSE OF M SSI ON

The (OLS) system has been used to produce inmages of the
earth's clouds and aurora. While the cloud i nages provide
t he necessary tropospheric data, the auroral images are an
i nval uabl e source of information on the auroral regions
where increases in activity can cause serious disruptions
i n comruni cati ons systens.

This instrunmentation provides an excel |l ent nmeans of
studyi ng the high-latitude i onosphere which is connected
to the magnet osphere. Thus, the study of nmgnetospheric
processes can be acconplished by neans of the secondary
sensors flown on the DMSP vehicles. The AFG particle
spectroneter, thermal plasma nonitor and fl uxgate
magnet onet er provi de an excel |l ent conbi nati on of experinents
to nmonitor the polar regions. Since the DVBP vehicl es pass
through the low altitude region of the Van Allen radiation
belts, the dosinmeter can be used to nonitor these regions
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in addition to studying the polar cap regions during sol ar
flares.

The purpose of the SSIES experinment is to nonitor the
i onospheric thermal plasma, which affects conmunications and
operations. The total ionospheric electron content (TEC
determ nes the phase delay of radio signals. The plasma
density and scal e hei ght neasured by the SSIES instrunent,
together with other data sources which describe the | ower
i onosphere, are used to determi ne TEC on an operati onal
basis. Finally, the SSIES and SSJ/ 4 nmeasurenents can be
conbined to calculate the rate of joule heating of the | ower
i onosphere by currents driven by forces fromthe
magnet ospher e.

1. 3 DESCRI PTI ON OF VEH CLES

Normally there are two DVSP vehicles in operation at any
given tinme, each with a planned lifetine in orbit of three
years. They are both in sun-synchronous orbits with one
operating in the dawn-dusk neridi an plane (0600: to 1800:)
and the other in the neridian plane covering approxi mately
1030: to 2230:. The altitude of these vehicles is 835-840
kil ometers (circular) which results in an orbital period of
approximately 101 m nutes. The vehicles are non-spinning
with the vehicle +X axis pointing vertically to earth
t hroughout the orbit. Mnentum wheels | ocated within the
spacecraft are used to maintain the desired attitude.

1. 4 DESCRI PTI ON OF EXPERI MENTS

The instrunents on board the vehicles are the particle
spectroneter (SSJ/4), the triaxial fluxgate nmagnetoneter
(SSM, the radiation dosineter (SSJ-Star), and the thermnal
pl asma nonitors (SSIES). A brief description of each of
these instrunents is included in the succeedi ng sections of
this chapter.

1.4.1 SSJ/ 4 PARTI CLE SPECTROVETER
The SSJ/ 4 electron and ion spectroneter is the | atest

version of an instrunment which has undergone a series of
i nprovenents over the detectors flown on previ ous DVSP
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m ssi ons. The energy range from 30 eV to 30 keV is covered
in 20 logarithmcally spaced channels by the use of four
cylindrical electrostatic analyzers (two for electrons and
two for ions). Instrunent apertures are nounted to | ook to

| ocal zenith. Electron and ion spectra are obtained

approxi mately every second. The telenetry reads out
conpressed counts whi ch when deconpressed are convertible to
differential nunber flux (and hence distribution function).

1.4.2 SSM TRI AXI AL FLUXGATE MAGNETOVETER

The SSM triaxial fluxgate magnetoneter is nmounted on the
body of the DVSP vehicles and has succesfully produced
science quality magnetic field measurenents. The sensor
consists of three separate single axis fluxgate magnetoneters
whi ch are nmounted orthogonally on the spacecraft. |nstrunent
design is the sane as the triaxial systemflown on the H LAT
spacecraft. The instrunent obtains 20 magnetic field vector
nmeasurement s per second. These vector neasurenments are sent
to the telenetry system as conpressed counts which are
convertable to total magnetic field intensity. Each axis of
the triaxial systemhas a resolution of 12 nT.

1. 4.3 SSJ- STAR RADI ATI ON DOsI METER

The instrunent consists of four solid state detectors
each of which is nmounted behi nd al um num shi el di ng of
di fferent thicknesses. These shieldings result in thresholds
of 1, 2.5, 5, and 10 nmev for electrons and 20, 35, 51 and 75
MeV for protons. Telenmetry counts readout by each detector
are proportional to energy deposition. By summ ng the energy
depositi ons between fixed energy bands, the total dose for
both | ow and hi gh energy particles can be determ ned.
Pul ses per unit tinme are also recorded and are used to
obtai n measurenents of integral electron and proton fl ux.
Ener gy depositions above 40MeV are counted as nucl ear star
events.

1.4.4 SSIES THERVAL PLASVMA MONI TORS

The SSIES version of the thermal plasma nonitors is an
enhanced version of the SSIE instrunment which was fl own on
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previ ous DMSP m ssions. The SSIES thermal plasma experi nent
consists of four instrunents along with associ ated
el ectronics. The four instrunents are the planar ion
driftnmeter (IDM, a planar retarding potential analyzer
(RPA), a spherical electron |angnmuir probe (LP) and a pl anar
total ion density trap or scintillation nmeter (SM. The
associ ated el ectronics includes a m croprocessor used to
control the instrunent. The SSIES instrunment nmeasures ion
and el ectron tenperatures or scale heights, the bulk flow
velocity of the thermal plasma, the plasma density and its
fluctuations, the ratio of light ions (H+ and He+) to 0O+ and
the differences between the drift velocities of the |ight
ions and drift velocity of O+.

A nore detail ed description of the individual SSIES
instrunments and associ ated el ectronics can be found in the
succeedi ng chapter.
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CHAPTER 2. OVERVI EW OF SSI ES EXPERI MENT

2.1 DRI FTMETER

The driftmeter is simlar to one flown on H LAT. Inits
"normal ' node, every other neasurenment represents the ratio
of ion current flowwng to the left and right halves of the
sensor. The alternating neasurenments represent the ratio of
ion current flowng to the top and bottom hal ves of the
sensor. Unlike the H LAT driftneter, this sensor has only
one range. Thus, the ratio is converted into a flow speed of
the ions in the horizontal (left to right) and vertical (top
to botton) direction by a sinple trigononetric fornula. This
i nstrunment has two operating nodes, normal node and H+ node.
Normal node is intended to neasure the average drift
velocity of all ion species. The H+ node, experinental in
nature and ,therefore, not used often, is intended to
separate the nmeasurenment of the drift velocities of lighter
ions, H+ and He+, fromthe total ion drift velocity which is
dom nated by Ot.

The i nstrunment makes neasurenents of the plasma's bul k
vel ocity and, hence, the convection electric field. The sensor
measures the two conponents of the plasma drift velocity al ong
two axes perpendicular to the spacecraft's velocity vector.

2.2 SCI NTI LLATI ON METER

The scintillation nmeter or duct neter is simlar to an
RPA sensor that never retards ions. In earlier versions of
this DVBP sensor, the RPA would dwell at zero voltage for 52
seconds and sweep its voltage for 12 seconds. These two
nodes have been nmade into two separate sensors. The
scintillation neter now has five ranges and can change
ranges at any tine.

The scintillation nmeter neasures total ion density and
variations in the plasm density over scale |lengths from
1 METER to 100 km This sensor is a sinple ion trap
(Faraday cup) with no retarding voltage.

2.3 |1 ON RETARDI NG POTENTI AL ANALYZER

The ion retarding potential analyzer data is processed



to determ ne the tenperatures, nmasses and densities of the
different ion species present, their velocities parallel to
t he spacecraft's direction of notion and the spacecraft
potential. The RPA neasures the total flux of ions as a
function of a voltage placed upon a screen within the
sensor. The 'normal’ node for the RPA sensor is for that
voltage to vary froma zero level to a |evel that repels al
thermal ions in four seconds. Wen all ions are repelled, no
current will be neasured. The current collected vs voltage

|l evel data is fitted to a theoretical curve.

2.4 ELECTRON SENSOR ( LANGMUJI R PROBE)

The el ectron sensor is a conducting sphere surrounded by
a spherical grid. As the voltage applied to the grid
changes, the sphere collects the resulting current. Data
fromthe sensor is used to determ ne the el ectron
tenperature and density and the spacecraft potential.

The sensor neasures the total flux of electrons as a
function of a voltage placed upon the sensor. The 'nornal
node for the sensor is for that voltage to vary froma | eve
that accelerates thermal electrons to a voltage that repels
all thermal electrons in four seconds. At sone |evel, al
thermal electrons will be be repelled and a background
current of photoel ectrons and other electrons will be
measured. The processing consists of finding the
accelerating and repelling portions of current collected vs.
vol tage levels data and fitting the two regions to straight
lines.

2.5 M CROPROCESSOR

Al t hough not an SSIES sensor, per se, the m croprocessor
is used to control the SSIES instrunment. The m croprocessor
perfornms on-board data reduction including calculation of
the plasma potential. The instrunent does on-board anal ysis
of RPA and el ectron sensor data.

The sensor is also used to collect data simlar to that
going into the data streamand to cal cul ate answers sim|ar
to the calculations to be done on the ground. Thus, the
sensor calculates ion densities and tenperatures and, if two
i on species are present, downrange drift velocity and
spacecraft potential. The processed answers in the data
streamare multiplied by constants and saved for future
conparisons with the answers fromthe ground processed
answers.
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CHAPTER 3. OVERVI EW OF SSI ES PROCESSI NG

3.1 PHASE | (ARCH VE OF RAW DATA)

Data fromeach DVSP satellite is stored first in an
onboard tape recorder. Approximtely once per orbit, the
data are transferred to ground stations and relayed to the
Air Force G obal Wather Central, Ofutt AFB, Nebraska. Data
fromthe various sensors are anal yzed for various
operational needs. Once each day, the raw data fromthe
i onospheric sensors are transferred to tape. The tapes are
sent to AFG for archiving of the data.

The SSI ES Phase | dat abase package has several nmmjor
progranms and an interactive program Since these prograns
must be run in batch node, the interactive program provides
an interface between the user and the program The
interactive program has four options, which are the four
steps towards creating the SSIES dat abase.

The first option concatenates several raw data tapes,
that are received fromAir Force d obal Wather Centra
(AFGAXC), onto a single tape. The SSIES raw data files
(1 ESPREPFI LE) are found on each raw data tape and copied to
an output tape. The header records and end of files are
del et ed.

The second option makes a copy of a concatenated tape.
This is done so that the database tapes have a secure backup
shoul d a tape becone unreadabl e.

The third option edits data from concatenated tapes. It
checks for the correct satellite, valid data, and valid
times. The data must fall in the user-specified day range
(1-5,6-10,11-15,etc.) for a specific year and nonth. A five
day (six days when processing at the end of a 31 day nonth)
range was chosen because the anmount of tenporary disk
storage used to sort the data into the correct tine order
was becom ng excessive. A data base tape is created for the
first ten, mddle ten, and |l ast ten or el even days for each
nont h of dat a.

The fourth option creates a batch file that allows the
user to make a copy of a data base tape onto a multifile
tape. This option is not used.

3.2 PHASE || (PROCESSI NG OF RAW DATA | NTO
GEOPHYSI CAL PARAMVETERS)

The SSI ES Phase || database package accesses the Phase |
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SSI ES dat abase in order to unpack a specified interval of
data. Then, it either runs the data processing routines to
produce a scientific database of ionospheric plasm
paraneters or sinply dunps the data to a file for future raw
data plotting or printing for debuggi ng.

Packed binary files with epheneris are generated
separately for the driftmeter, scintillation neter,
retardi ng potential analyzer, |angmuir probe, and
M cr opr ocessor.

There is an option to process or to not process the RPA
data. A particular RPA subroutine package must be chosen to
process the RPA data.

Data is processed in one mnute intervals with a
vari abl e nunber of m nutes per output record dependi ng upon
the experinent. Al variables are converted to positive
integers and are stored in 8, 16, 24, or 32 bits. |If
vari abl es are not within an expected range, the associ ated
bits are one filled. Data is separated by day; multiple days
may be execut ed.

3.3 PHASE |11 (PLOTTI NG PROCESSED DATA)

Prograns have been devel oped which access the Phase |
dat abase to plot the processed data on mcrofiche. The
prograns generate routine survey plots of the follow ng
guantities as functions of time. Fromthe driftneter, the
program pl ots the conponents of the drift velocity
perpendi cular to the satellite's velocity, fromthe
scintillation neter, total ion density and power fromthe
various filters, and fromthe | angmuir probe, el ectron
tenperature and density and spacecraft potential. Al so
plotted are the neasured aperture potential wth respect
to spacecraft ground and the results of the on-board
m croprocessor's data anal ysi s.

The plotting programcan be run in an interactive node.
The programis nenu driven and can display data in nore
detail for short tinme periods. Al though RPA analysis is not
run on a routine basis because of the cpu tinme required, the
RPA data is processed for case studies. The plotting program
i ncludes an option to plot total ion density, density of the
different ion species, ion tenperature aperture potential,
spacecraft potential and downrange drift velocity.

Addi tional conputer prograns to calculate electric
fields fromthe driftneter and RPA data, and integrated
potential along the satellite track fromdriftneter data
are in the devel opnent stage.
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CHAPTER 4. SSI ES PROCESSI NG SYSTEMS

4.1 PHASE | (ACCESS AND UNPACK DATA FROM ACENCY TAPES)

The SSIES Phase | data base package begi ns by
concatenating SSIES raw data from several tapes, that
contain data from vari ous DVSP experinents. The header
records and end of files that separate one experinent from
anot her on the agency tapes are del et ed.

The concatenated tapes contain records consisting of a
bit stream of Univac 36 bit words that nust be appropiately
unpacked according to data type and stored into 60 bit words
on the Central Data Corporation Cyber 180 using the NOS
operating system These records contain data fromnmultiple
time intervals, referred to as pl aybacks, conprised of
information records foll owed by data records.

4.2 PHASE | (EDI T DATA ACCORDI NG TO Tl ME CONSTRAI NTS)

Because the tinme order fromone playback to another is
random and the order within a playback is usually in reverse
chronol ogi cal order, the tines are quality checked. If the
time interval or the satellite identification on the
information record is not what the user wants,the data for
this playback is excluded.

The epheneris times, associated with each data record,
are also quality checked. If the year or day is not within
the requested range or the tinme is less than zero or greater
t han 86400 seconds, the data for this record is elimnated.

If the sync value for a particular second of telenetry
data is incorrect, the tinme for this second is set to
99999999 and the data is subsequently elimnated. An attenpt
is made to assign the proper day nunmber with total seconds.
Each data record is divided and stored into a file of
epheneris data and a file of telenetry data channels. A
system sort routine is then used to put the file of
epheneris data into chronol ogi cal order.

As the data on the concatenated tapes is quality
checked, sel ected epheneris paraneters for the first, |ast,
and every thirtieth record within an accepted pl ayback
interval are printed. For each concatenated tape processed,
a printout of which playbacks have been rejected and which
have been accepted is generat ed.



4.3 PHASE | (EDI T FI LE OF TELEMETRY DATA)

The file of telemetry data nust be further edited. Due
to digitization problens, tines associated with a telenetry
stream may be duplicated, m ssing, or incorrect.

Time val ues greater than or equal to 86400 nay nean t hat
the satellite clock has not been properly reset. If, after
subtracting 86400 fromthese tinmes, the time for a second
still exceeds 86400, the data associated with this second is
elimnated. If a tinme value is encountered that is not near
its neighbors, this second of data is elimnated. If three
time values that are the same are encountered, an attenpt is
made to shift a value into a vacant slot. If an appropriate
vacant slot cannot be found, this second of data is
el i m nat ed.

This editing procedure only uses el even consecutive
val ues. Because there may be an overlap of several m nutes
of data between pl aybacks, these duplicated tinmes have not
been el i m nat ed.

A disk file consisting of day, tine, and 120, nine bit
words of telenetry data is created. Every hundredth set of
si xty consecutive day and tinme values is printed as this
file is generated. A systemsort routine is used to put this
telenetry file into chronol ogi cal order. Duplicate tines
bet ween pl aybacks remain.

4.4 PHASE | (| NTERPOLATE EPHEMERI S AT EVEN M NUTE)

Epheneri des values are interpolated at each even mnute
contained within the tine interval covered by the epheneris
data. The tine at the even minute nust be bound by unequal
tinmes.

A linear interpolation is performed on the epheneris
paraneters: geodetic l|latitude and |ongitude. The
interpolation is acconplished by constructing two successive
unit position vectors surrounding the tinme, in question, and
linearly interpol ati ng between each of the three respective
conponents of these two vectors. The new | atitude and
| ongi tude val ues are then derived fromthe conponents of the
normal i zed resul tant position vector.

Linear interpolation is performed on the altitude at the
begi nning and end of the interval in question, each of the
conponents of the position vector in the earth centered
inertial system of base vectors, and the angle on the
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orbital plane between the ascendi ng node and satellite
| ocati on.

4.5 PHASE | (MERGE AND PACK OUTPUT)

The file of epheneris data that has been interpol ated at
each even mnute is merged with the file of telenetry
channel data that has been edited. If there is no channel
data for a particular mnute, the epheneris for this mnute
is deleted. Atine bit map word is constructed so that, when
a bit is set, data exists for a particular second follow ng
t he even m nute.

Exanpl es:

T7777777777777777777B (Al seconds exist)
00777777777777777777B (First six seconds m ssing)

|f data for a particular second is mssing, the
telenmetry streamis packed continuously with zero fill at
the end of existing data to ensure that the same nunber of
words will be used for each mnute. Duplicate telenetry
seconds of data are elimnated. The nunber of seconds that
are rejected is listed on the output.

At each even m nute corrected geomagnetic |atitude and
| ongi tude at the sub-satellite point are cal cul ated using
subrouti ne CAALO Using subroutines MGLD2, LINTRA, and
CONVERT geographic latitude (CLAT) and | ongitude (CLON) at
110km invariant latitude, Bx, By and Bz are cal cul at ed.
Usi ng CLAT and CLON the geomagnetic |atitude and | ongitude
at 110kmis cal cul ated using subrouti ne CALALO. The magnetic
local tinme at 110km and t he geographic | atitude and
| ongi tude at the subsolar point are cal cul ated using
subrouti ne MAGTI M

The epheneris values and telenetry data are packed into
sixty bit words according to the format described in
Appendi x B. Thus, at the end of the Phase | |evel of
processi ng a dat abase has been created which contains the
data in chronol ogical order to be used as input in the Phase
I 1 processing.

4.6 PHASE || (COWUTE GEOPHYSI CAL QUANTI TI ES)

Program Phase |1 reads in time ordered, raw SSIES data
from Phase |. The user requests a tinme interval beginning at
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a particular day and tine and ending at a particul ar day and
time. Wthin this tinme interval data is unpacked.

| f meani ngful physical quantities are to be produced,

t he user specifies whether or not to process the RPA
experinment and to turn on the RPA debugging prints. If an
RPA dat abase is to be created, the user specifies the nane
of the RPA subroutine package to be | oaded with the program
as each package takes up a consi derabl e anpbunt of space.
These RPA options are included because the data is
guestionable, at tinmes, and relatively tinme consunmng to
process on the conputer.

Each physical record of data contains three |ogical
records that represent one mnute of data each. Each m nute
of data contains seven header words and ei ghteen words per
second of data. Each mnute is unpacked separately. The
telenetry stream of 120, nine bit words is unpacked and
stored into arrays as exhibited in Table 1 for each second
of existing data. The variable, N, in Table 1 refers to the
particul ar second within a mnute of data. Using the tine
bit map word, if a second is mssing the arrays are padded
with a garbage value. If the first bit of the first
housekeepi ng word, cycle value, is the sane for two
successi ve seconds, the arrays associated with the latter
second are filled with a garbage val ue.

If the data is not to be processed into physical
guantities, the unpacked data streamis dunped to a file for
future raw data plotting or printing. Six records of
epheneris val ues and unpacked instrunent readi ngs are
generated for each m nute.

|f a database is to be created for each experinent, the
next mnute is read in to determne the cycle value, if the
data starts at second zero, and if the data for the first
second exists. If time and the cycle count are increasing
sequentially and the housekeeping flags indicate the
satellite is in the proper node, the data for this second is
processed. If there is a tine gap the data for the foll ow ng
second is elimnated.

4.7 PHASE Il (PACK ACCORDI NG TO EXPERI MENT)

The data is processed in intervals of one mnute and
stored separately according to experinent on different disk
files. The physical record size and the nunber of m nutes of
data within a record for each experinent are fixed. If there
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is no data for an entire m nute subsequent data is packed
continuously without filling for the m ssing m nute.

For each experinent, each set of data for each m nute
begins at specified word and bit |ocations to ensure that
each mnute of data has the sane |l ength of bytes. Zero fill
is used to maintain the proper length. (See Appendi x O

Each m nute of data contains the satellite and data file
identification, epheneris paraneters, and data val ues
associated wth the experinent. Since the data is packed
within sixty bit words, all values are stored as positive
integers. If the value of a data word could be negative, a
bias is added to the value to ensure that it is always
stored as a positive. This bias value is noted in
parent heses in the description of each variable in Appendi x
C. If a value exceeds its range the bytes associated with
the value are one filled.

When the end of the tine range or an end of file is
reached the remaining mnutes, if any, stored in core are
witten to the appropriate disk file. The disk files are
rewound and copied to tape in the order described in
Appendix C. A nessage is witten to indicate disk files have
been successfully copied to tape. If nore days are to be
processed, the programreads the next record of data. If a
doubl e end of file has been reached a nessage is printed
i ndicating that Phase Il has finished executing.
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PROGRAM VARI ABLE NAMES

PHASE 1 |

TABLE 1:

Each word = 9 bits
120 wor ds

raw dat a

1 second of

ELEC| SVFI LT
1, N

2, N |

ELEC| SVFI LT
3, N

4, N |

18
RPA
4, N

17
SCI'N
4, N

2,N

DRI FT

ELEC| SWPMON
2, N

3, N |

13
RPA
3, N

12
SCI'N
3, N

11
SVFI LT
2,N
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)

ELEC| SVFI LT
7. N

8, N |

38
RPA
8, N

SCI'N
8, N

36
DRI FT
4, N

ELEC| SWPMON
4, N

7,N |

33
RPA
7, N

SCI'N
7, N

31
SVFI LT
6, N

ELEC| SVFI LT
9, N

10, N|

48
RPA
10, N

SCI'N
10, N

5, N

DRI FT

ELEC| SWPMON
5, N

9, N |

43
RPA
9,N

SCI'N
9,N

41
SVFI LT
8, N

58
RPA
12, N

SCI'N
12, N

6, N

DRI FT

ELEC| SWPMON
6, N

11, N|

53
RPA
11, N

SCI'N
11, N

51
SVFI LT
10, N

4-6



PROGRAM VARI ABLE NAMES (conti nued)

PHASE | |

TABLE 1:

o ¥°
~ I <
——5——
w =2
o 1 .
(o] L M._
<=2
© -
3 B3
IIMMI
~ O
©o O S,
————
© L =2
© m N~
o) WN
© N~
(¥)]
—5——
g b=
© w B,
<2
™ -
3 o
IIMMI
o O
©o O ©
2 az
X .
W Im

6, N

|
ELEC| HKP

16, N |

78
RPA
16, N

SCI'N
16, N

8, N

DRI FT

8, N

ELEC| SWPMON

15, N |

73
RPA
15, N

72
SCI'N
15, N

HKP
5, N

8, N

|
ELEC| HKP

18, N |

88
RPA
18, N

SCI'N
18, N

86
DRI FT
9,N

9,N

ELEC| SWPMON

17, N |

83
RPA
17, N

SCI'N
17, N

HKP
7,N

|
ELEC| HKP
20, N | 10, N
I

98
RPA
20, N

SCI'N
20, N

DRI FT
10, N

ELEC| SWPMON

19, N | 10, N
I

93
RPA
19, N

SCI'N
19, N

HKP
9,N

|
ELEC| HKP
22,N |12, N
I

108
RPA
22, N

SCI'N
22, N

DRI FT
11, N

ELEC| SWPMON

21, N | 11, N
I

103
RPA
21, N

SCI'N
21, N

101
HKP
11, N

|
ELEC| HKP
24,N | 14, N
I

118
RPA
24, N

SCI'N
24, N

DRI FT
12, N

ELEC| SWPMON

23, N |12, N
I

113
RPA
23, N

SCI'N
23, N

111
HKP
13, N

Housekeepi ng and m croprocessor data

SCIN = Scintillation neter data

RPA = Retarding Potenti al

HKP

Anal yzer data

ELEC = El ectron Sensor data

Appl i ed voltages on swept grids of RPA and ELEC

lon Driftnmeter data

SWPMON

DRI FT =

4-7



APPENDI X A - AGENCY TAPE FORVAT

Data tapes are produced at AFGAC, Omaha, Nebraska.

Each tape contains a series of files with each file
having the data froma particul ar experinent (data from
mul ti pl e spacecraft for the sanme experinment nmay be on the
sane file). Each file consists of a header record foll owed
by mul tiple playbacks. Each playback contains an information
record and nultiple data records. The formats for these
record types follow. Al words are Univac 36 bit words; al
physi cal records are 672, CDC 60 bit words in | ength.

In general, data for a particular day will overlap files
and probably overlap tapes. The tine order from one playback
to another is random and the order within a playback is
probably in reverse chronol ogical order. Data nay sinply be
m ssing or repeated a nunber of tines.

Header Record:

The header record contains 20 Univac 36 bit words of
information for the first playback followed by eight zero
filled words. The succeedi ng 28 words contain information
for the second playback, etc.. These words are foll owed by
zero filled words to bring the record to the specified
| ength. The word definitions are as foll ows:

Wrd No. Bits Description
1 1-36 Processing batch nunmber (1)
2 1-36 Satellite ID (eg. WK9543) (A
3 1-36 Pl ayback rev nunber (I)
4 1-36 Nodal longitude x 10 (1)
5 1-36 Nodal Julian hour (1)
6 1-6 Nodal day (1)
7-12 Nodal nmonth (1)
13-24 Nodal year (I)
25-36 Nodal time - HHW (eg. 2359) (I)

7 1-36 Begi nning address (1)

8 1-36 Ending address + 1 (I)

9 1-36 Nunmber of logical data records in playback (1)

10 1-12 Julian day of first record in playback (1)
13-18 Filler

19- 24 Hour of first playback (I)
25-30 M nute of first playback (I)
31-36 Second of first playback (I)



11 1-12 Julian day of |ast playback (1)
13-18 Filler
19- 24 Hour of last playback (1)
25-30 M nute of |ast playback (1)
31-36 Second of |ast playback (1)

12 1-36 Number of physical records in playback (1)

13 1-36 Nunber of playbacks (1)

14 1-36 Nanel (A

15 1-36 Namem ldentifying (A

16 1-36 Naner Experi ment (A

17 1-36 Pl ayback rev nunber (1)

18 1-36 Frane count (1)

19 1-36 Nunmber of tinme code discontinuities (1)

20 1-36 Tape physical record size (e.g.1120 words) (1)
21-28 Zero filled
29- 56 Words 1-28 repeated for the next playback
57- 84 " " " " " " "

I nformation for each playback within this file is stored
in this header record. After the last word of information
the remaining words are zero filled to bring the record to
the specified length of 1120, 36 bit words.

| nf or mati on Record:

The information record for each playback contains the
sane twenty-eight words as in the header record for that
pl ayback. The remaining words are zero filled to bring the
record to the specified I ength.

Dat a Records:

Fol ow ng the information record are the data records for
this playback. Each data record has the epheneris data for a
one mnute period followed by the telenetry data in 60 one
second intervals, consisting of a sync word, tine word, and
tel emetry data.

Epheneris Data: Al words are 36 bit Univac words.

1 Lat 1l geodetic - radians (R
2 Longl - radians (R

A-2



28
29-1120

Altl - NM (1)

Julian dayl (I)

Tinmel - Time of first readout on record-seconds (1)
Lat2 - As above for 60 seconds earlier (R

Long2 - As above for 60 seconds earlier (R)

Alt2 - As above for 60 seconds earlier (R)

Julian day2 - As above for 60 seconds earlier (R
Time2 - As above for 60 seconds earlier (R

X1 Position (R

Y1l Position (R

Z1 Position (R)

X2 Position for 60 seconds earlier (R

Y2 Position for 60 seconds earlier (R)

Z2 Position for 60 seconds earlier (R

Lat 1A x 10000 - Ceodetic - radians (1)

LonglA x 10000 - radians (1)

Alt1A - NM (R

Lat 2A - As above for 60 seconds earlier (1)

Long2A - As above for 60 seconds earlier (I)

Alt2A - As above for 60 seconds earlier (R

Sath angle 1 (R

Sath angle 2 (R

Dummy (1)

Dumy (1)

Dummy (1)

Dumy (1)

Sixty sets of sync, tinme, and telenetry follow (1)
The tinme is in bits 10-36 of the second word.
(Seconds is obtained by dividing the integer

val ue by 1024.) For the SSIES experinment, there
are 120, 9 bit words per second. Thus, data records
require 28 + 60(30 + 2) = 1948 Univac words per
mnute. Wth a block size of 1120 words, GAC wil |
requi re one physical record plus a portion of

anot her record to store one mnute of data. The
first record will have a full 1120 word record of
flight data; the second record wll have 828 data
words followed by 68 zero filled words. The second
| ogi cal record begins at word 897 of the second
physi cal record. Refer to Figure 1



I I I I I I I | 156 | I I
I I I I I | 380 | |+ | I I
I I I | 604 | |+ | | 68 | I I
| | 828 | + | 68 | | wor ds| | |
| 1120 | + | 1120 68 | 1120|words| 1120|----- | 1052| 1120|
| 36-bit| 68 |words|words|words|----- | wor ds| | + |words]|
| wor ds | wor ds| [ ----- | | | | 896 | 68 | |
| | | | | | 672 | | wor ds| wor ds| |
I | ----- I | 448 | | wor ds| I I I I
I | 224 | | wor ds| I I I I I I
I | wor ds| I I I I I I I I

R N. = Physical record nunber.

Logical record no. 1 consists of 1120 words plus 828 words
plus 68 zero filled words.

Logical record no. 2 consists of 224 words plus 1120 words
pl us 604 words plus 68 words. (etc.)

Logical record no. 5 ends evenly on the ninth record.

The sequence is repeated begi nning at physical record no. 10.

Figure 1



APPENDI X B - PHASE | DATABASE FORVAT

SSI ES FORVAT - DMSP/ F8/ F9/ F10

There are 3264 words per physical record. Each record
contains 3 mnutes of data. For each minute there is
epheneris data and exactly 60 frames of telenetry data (one
frame per second). Each m nute of data requires 1087 (60
bit) CDC words. The three mnutes of data are stored in
words 1-3261. Word 3262 contains a code word to identify the
spacecraft. The remaining two words are vacant (zero fill).
The |l ast record of data for a day is followed by an End of
File. If the last record for a day does not contain three
m nutes of SSIES data, the day nunber follow ng the |ast
good set of data is set to 999 and the remai nder of the
record is zero fill ed.

Shoul d data be m ssing due to tel enetry dropout or other
reasons, zero fill is used at the end of the good data. The
use of zero fill guarantees that all one m nute groups are
the sane size. A 60 bit mapping word is used to indicate
whet her or not data exists for a particular second for the
associated mnute of data. If bit 60 is set to 1, the data
for the zero second exists; if bit 59 is set to 1, the data
for the next second exists, etc..

All angles are in degrees and the altitude is in
nautical mles. In the bit nunbering sequence below, bit 60
is the nost significant bit of a CDC word and bit 1 is the
| east significant bit.

CDC
Wrd Bits Description
1 60- 49 Ceographi c | ongitude( GLON) [ X10]
48- 37 Geographic | atitude(GAT)[ X10]
36-31 Second(IS)
30-25 Mnute(lM
24-19 Hour (I H)
18- 7 Day of year (JDAY)
6- 1 Year (1YR) [ Year=Year-50]
2 60-49 CGeonmgnetic latitude at 110 km ( RMLAT)[ X10]
48- 37 CGeomagnetic longitude at satellite( GWONST) [ X10]
36-25 CGeomagnetic latitude at satellite( GVLATST)[ X10]
24-13 Ceographic |longitude at subsol ar poi nt (ALON) [ X10]
12- 1 Geographic latitude at subsol ar poi nt (DEC)[ X10]



3 60-49 Alt. at begi nning of ephem m nute( ALTBEG - NM
48-37 Invariant |atitude (RNVARLT)[ X10]
36- 25 CGeographic longitude at 110 km (CLON)[ X10]
24- 13 Ceographic latitude at 110 km ( CLAT) [ X10]
12- 1 Geonmgnetic longitude at 110 km (RMLON) [ X10]
4 60-41 X coordinate of satellite in ECl (XECOS)[ X10**5]
40- 23 Magnetic local tinme at 110 km (RWM.T) - SEC
22-11 Al't. at end of epheneris mnute (ALTEND) - NM
10- 1 Filler
5 60-41 BX in 10ths of gamm
40-21 Z coordinate of satellite in ECl (ZECOS)[ X10**5]
20- 1 Y coordinate of satellite in ECl (YECOS)[ X10**5]
6 60-41 BZ in 10ths of gamm
40-21 BY in 10ths of gamm
20- 1 Filler
7 60- 1 Mappi ng word( | MAP)

8-1087 60 groups of 18 words (one group per sec.)
1088-2174 Repeat order of words 1-1087 for next mnute
2175- 3261 Repeat order of words 1-1087 for next mnute

3262 60- 1 Satellite id (integer; 8 for satellite F8,
9 for satellite f9)
3263- 3264 Vacant (zero fill)

NOTES:
1. The 18 CDC words containing the telenetry data actually
consist of 120 9 bit words (since the SSIES telenetry rate
is 1080 bps).

2. For XECOS, YECOS and ZECOS, if the MSB of the 20 bit word
is set to 1, the value is negative. To obtain the proper
negati ve nunber subtract 1048575 fromthe value stored in
the 20 bits.

3.For BX, BY and BZ, if the MSB of the 20 bit word is set
to 1, the value is negative. Use the sane procedure
described in 2. above to get the proper val ue.

4. For all latitude values, if the MSB of the 12 bit word is
set to 1, the nunber is negative. To obtain the proper
negati ve nunber, subtract 4095 fromthe value stored in the
12 bit word.



APPENDI X C - PHASE || DATABASE FORNAT

The files of processed values for one day of
the foll owm ng organi zation

SSI ES dat a have

Driftmeter (DM <packed data w epheneris -
data file <packed data w epheneris -

last rec. of day <packed data w epheneris -
<EOF>

Scintillation <packed data w ephener

meter (SM data  <packed data w epheneris -

file :

(72}
1

| ast rec. of day <packed data w epheneris -
<EOF>

| on Retarding <packed data w epheneri

Potential Analy- <packed data w epheneris -

zer (RPATEX, :

RPAEWA, etc.)

data file * :

last rec. of day <packed data w epheneris -
<EOCF>

El ectron Langnuir <packed data w epheneris -

Probe (ELEC) data <packed data w epheneris -

file :

(2]
1

| ast rec. of day <backed data w epheneris -
<EOF>

M cr opr ocessor <packed data w epheneri

(MCRO data file <packed data w epheneris -

(2]
1

last rec. of day <packed data w epheneris -
<EOF>

DM data file for

next day ..

<EOF>

10

10
10

10

20
20

20

20
20

20

20
20

20

3.3

3.3

3.3

3.3

BITS
ns> (3056
ns> 60-bit

wor ds)

ns or | ess>

ns> (2656
ns> 60-bit
wor ds)

ns or | ess>

ns> (1312
ns> 60-bit
wor ds)

ns or | ess>

ns> (992
ns> 60-bit
wor ds)

ns or | ess>

ns> (1312
ns> 60-bit
wor ds)

ns or | ess>



SM data file for

next day .
<EOF>

RPA data file for

next day * -
<EOF>

ELEC data file

for next day .
<EOF>

M cropr ocessor

file for next day ..
<EOF>

(Repeated for as

many days of data

as the tape wll

hol d)
<EQ >

* NOTE:

Since the RPA processing is very tinme consumng, it is
anticipated that the RPA data files will be m ssing for nost
(and perhaps all) days of routine processing. In such a
case, the output tape has 4 files per day instead of 5 files
per day.

kkhkkkhkkhkhkkhhkkhkkhhkhhkhkkhhkhhkhkhhkhhhkhhkhkhhkhhkhkhhkhdhhkhhkhkhhkhhkhkk hkhkhhkhhkikkhkkhkhkik*x



PHASE || OUTPUT RECORD FORVAT

Each record consists of a series of epheneris words
packed into bytes followed by a series of data words for 1
m nute of data packed into bytes. The packed epheneris and
data words for the 2nd, 3rd, ... , Nth mnute follow Bytes
fromthe end of the Nth mnute of data to the end of the
physi cal record are dummy fill ed.

Packi ng consists of converting all variables into
integers and placing 8-bit (1 byte) or 16-bits (2 bytes) or
24-bits (3 bytes) or 32-bits (4 bytes) into an output array.
The tabl es bel ow show. 1) the nanes of the variables
output, 2) the definition of the variables output, 3) the
internal type of the variable, 4) the expected range of the
vari abl e, and 5) the nunber of bytes used to store the

variable in the output array. The expected range al so
i ndi cates the nunber of significant nunbers bei ng packed.
For exanpl e, an expected range of '0.0 - 180.0" indicates
that one significant digit passed the decinmal point is
packed; and an expected range of '0.-18D."' indicates that
one significant digit before the decinmal point is dropped
bef or e packi ng.

Vari ables not within the expected range are set to FF
(Hex) or FFFF (Hex) or FFFFFF (Hex) or FFFFFFFF (Hex).

Vari ables which are internally represented as a character
string are converted into a set of 8-bit bytes; each byte
represents one character. 41 (Hex) to 5A (Hex) w |
represent the characters Ato Z, 30 (Hex) to 39 (Hex)
represent the character 0, 1, ..., 9; 20 (Hex) represents
t he bl ank or space character.
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EPHEMERI S GROUP OF VARI ABLES

| NTERNAL
NAMVE OF | NTERNAL EXPECTED NO OF
VARI ABLE DESCRI PTI ON (Bl AS) TYPE RANGE BYTES
----- Spacecraft ID CHAR F8 - F20 5
----- Data File ID CHAR ---- 6
(Driftrmeter='DM '
Scintilation Meter = ' SM
lon RPA = ' RPATEX [Univ of Texas, Dallas version]
or ' RPAEWA' [Ewa Lewi n's version]
or ' RPADW |[Dan Winer's fast version]
or ' RPADWS' |[Dan Weinmer's slow (SIMPLEX) version])
year year [ Year -1950] | 37 - 99 2
| day julian date | 1 - 366 2
hour hour of day - hr | 0 - 24 1
mn m nute of hour - mn | 0 - 59 1
geol at geographic latitude - deg (+90.) F 0. - 180.0 2
geol ong geographic | ongitude - deg F 0. - 360.0 2
magl at geonmagnetic | atitude at sub- F 0. - 180.0 2
satellite pt. - deg (+90.)
m t magnetic local time at 110km FO. - 24.0 2
field line intercept - hr
magl ong geomagnetic | ongitude at sub- F 0. - 360.0 2
satellite pt. - deg
gl at sol geographic latitude of sub- F 0. - 180.0 2
solar pt - deg (+90.)
gl onsol geographic | ongitude of sub- F 0. - 360.0 2
solar pt - deg
glat 110 geographic latitude at 110 km F 0. - 180.0 2
- deg (+90.)
gl on110 geographic longitude at 110 km F 0. - 360.0 2
- deg
m at 110 geomagnetic latitude at 110 km F 0. - 180.0 2
- deg (+90.)
m on110 geomagnetic |longitude at 110 km F 0. - 360.0 2
- deg
i nvl at invariant l|atitude - deg FO - 900 2
altl altitude at the start of mnute | 400 - 500 2
- n.m.
alt2 altitude at the end of mnute | 400 - 500 2
- n.m.
bx x-conponent of nodel mag. field at F 0.- 140000.0 4

satellite, local verticle coord
- nT (+70, 000.)

C4



by
bz

ex

ey
ez
ssenpot

svbi as

Ssvip

sr epel

sifree

y- conp of nodel field at sat.
- nT (+70,000.)
z- conp of nodel field at sat.
- nT (+70,000.)
x-conponent of satellite position
unit vector in earth-centered
inertial coordinates (+1.)
y-conponent of satellite position
inertial unit vector (+1.)
z-conponent of satellite position
inertial unit vector (+1.)
potential control node flag
vbias (0) or senpot (1)
potential difference between s/c
and el ectron probe ground
- volts (+10.)
potential difference between ion
array and el ectron probe ground
- volts (+3)
drift meter repeller grid
functions (dm status)
scintillation neter filter range
comrands

TOTAL FOR GROUP =

F O.
F O.
F O.

F O.
F O.

140000. 0
140000. 0
2. 00000

2. 00000
2. 00000
1
38

16
16

SN

71



DRI FTMETER GROUP OF DATA

| NTERNAL

NAMVE OF | NTERNAL EXPECTED NO OF

VARI ABLE DESCRI PTI ON (BI AS) TYPE RANGE BYTES

ndm no. of sets of dmoutputs for this | 1 - 60 1
m nut e

SUB- TOTAL FOR HEADER GROUP = 1

sec sec of min for 1st dmset - sec | 0 - 59 1

VX vertical vel., 1st sanple of sec F 0 - 600D 2
- msec (3000.)

VX vertical vel. - 2nd sanple (normal F " 2
node); 1st of raw data (H+ node)

VX vertical vel. - 3rd sanple (normal F " 2
node); 2nd of raw data (H+ node)

VX vertical vel. - 4th sanple (normal F " 2
node); 3rd of raw data (H+ node)

VX vertical vel. - 5th sanple (normal F " 2
node); 4th of raw data (H+ node)

VX vertical vel. - 6th sanple (normal F " 2
node); 5th of raw data (H+ node)

vz hori zontal vel., 1st sanple of sec F O - 600D. 2
- msec (3000.)

vz hori zontal vel. - 2nd sanple F " 2
(normal node); 7th of raw data
(H+ node)

vz hori zontal vel. - 3rd sanple F " 2
(normal node); 8th of raw data
(H+ node)

vz hori zontal vel. - 4th sanple F " 2
(normal node); 9th of raw data
(H+ node)

vz hori zontal vel. - 5th sanple F " 2
(normal node); 10th of raw data
(H+ node)

vz hori zontal vel. - 6th sanple F " 2
(normal node); 10th of raw data
(H+ node)

shkp2 housekeepi ng value - TM word 60 | 0 - 511 2

(I'f shkp2 .LT. 511, then = raw
LLA/LLB output. If skhp2 .EQ
511, then DMis in H+ node for
next 4 sec; use only first horz.
& vert. as drifts.) - no units

C6



svap measured aperature potential - V F 0 - 60.00
(19.)
--- zero fill -- --
SUB- TOTAL FOR 1st SEC =
Repeat 37 bytes for 2nd second of m nute.

Repeat 37 bytes for 3rd second of m nute.

Rebéat 37 bytes for ndmth second of m nute.

Zero Fill 37*(60-ndm bytes.
TOTAL FOR DM GROUP =

37

2221

kkhkkkhkkhkhkkhhkkhkhkhkhhkhkkhhkhhkhkhhkhhkhhhkhhhkhhkhhhkhhkhdhhkhhkhkkhhkhhkhkhhikhkkhikhik*x

FORVAT FOR DRI FTMETER RECORD

DESCRI PTI ON NO. OF BYTES
Epheneris for 1st mnute of record 71
Driftnmeter data for 1st m nute of 2221
record
Epheneris for 2nd m nute of record 71
Driftmeter data for 2nd m nute of 2221
record
Epheneris for 3rd mnute of record 71
Driftnmeter data for 3rd m nute of 2221
record
Epheneris for 10th m nute of record 71
Driftnmeter data for 10th m nute of 2221
record
TOTAL FOR DM RECCRD 22920



SCI NTI LLATI ON METER GROUP OF DATA

| NTERNAL
NAVE OF | NTERNAL EXPECTED NO OF
VARI ABLE DESCRI PTI ON (BI AS) TYPE RANGE BYTES
nsm no. of sets of smoutputs for this 1 1 - 60 1
m nut e
SUB- TOTAL FOR HEADER GROUP = 1

0 - 59

sec sec of mn for 1st smset - sec 1
8.500 2

I
power ALOGLO( rnms of delta-N) fromlst F O
filter for 1lst data set-ALOGLO(
#/cmr*3) (3.)
power ALOGLO( rns of delta-N) from2nd F O - 8.500 2
filter for 1st data set-ALOGLO(
#/cnt*3) (3.)

pb\'/ver ALOGlbt rms of delta-N) from9th i:'O L'8.500 2
filter for 1st data set-ALOGLO(
#/cnt*3) (3.)

density one sec avg of ALOGLO( density ) F 0O - 6.0000 2
for 1st data set
- ALOGLO( #/ cnt*3)
rnms vari ance of one sec avg of F 0O - 6.0000 2
ALOGLO(density) for 1st data
set - ALOGLO(#/cnt*3)
zero fill - - - - 9
SUB- TOTAL FOR 1st SEC = 32
Repeat 32 bytes for 2nd second of m nute.
Repeat 32 bytes for 3rd second of m nute.
Rebéat 32 bytes for nsmth second of m nute.
Zero Fill 32*(60-nsn) bytes
TOTAL FOR SM GROUP = 1921
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FORVAT FOR SCI NTI LLATI ON METER RECORD

DESCRI PTI ON NO. OF BYTES

Epheneris for 1st mnute of record 71

Scintillation neter data for 1st m nute of 1921
record

Epheneris for 2nd m nute of record 71

Scintillation neter data for 2nd m nute of 1921
record

Epheneris for 3rd mnute of record 71

Scintillation neter data for 3rd m nute of 1921
record

Epheneris for 10th m nute of record 71

Scintillation neter data for 10th m nute of 1921
record

TOTAL FOR SM RECORD 19920



ELECTRON LANGMUI R PROBE GROUP OF DATA

| NTERNAL

NAMVE OF | NTERNAL EXPECTED NO CF

VARI ABLE DESCRI PTI ON (BI AS) TYPE RANGE BYTES

nl ang no. of sets of electron outputs | 1 - 30 1
for this mnute

stype flag to indicate type of output CHAR 83, 66, 1
created for 1st elec set - or 68
'S = sweep, 'B" = bias, and
"D = dwell type

stype flag to indicate type of output CHAR 83, 66, 1
created for 2nd el ec set or 68

stype flag to indicate type of output CHAR 83, 66, 1
created for 30th el ec set or 68

SUB- TOTAL FOR HEADER GROUP = 31

|F stype ='S OR'B FOR 1ST SET,
THEN THE NEXT CGROUP OF BYTES FOLLOWE:

sec sec of mn for 1st elec set - sec | 0 - 59 1
snode | angmui r probe node for 1st CHAR 65 - 69 1
elec set - "A...'E
edens el ectron density - #/ cnr*3 F 0. - 6.50 2
(ALOGLO0)
phi s spacecraft potential calc. from FO. - 45.0 2
anal ysis of elec.current vs.
applied voltage - volts (+35.)
ste el ectron tenperature - deg. K F2.00 - 4.50 2
(ALOGLO)
--- zero fill - - --- 1
SUB- TOTAL FOR ONE SET OF DATA = 9

C 10



|F stype = 'D FOR 1ST SET,
THEN THE NEXT GROUP OF BYTES FOLLOWS:

sec sec of mn for 1st elec set - sec | O -

snode | angnui r probe node for 1st CHAR 65 -
elec set - "A'...'F

mean mean of electron densities for F 0. -
1st 4 sec of dwell - #/cm*3
(ALOGLO)

sdev standard devi ati on of el ectron F 0. -

densities) for 1st 4 sec of
dwel | - ALOGLO( #/ cmt*3)
--- fill -

SUB- TOTAL FOR ONE SET OF DATA

Repeat 9 bytes for 2nd el ec set of mnute.

Repeat 9 bytes for 3rd elec set of mnute.

Rebéat 9 bytes for nlang-th el ec set of mnute.

Zero fill 9* (30-nlang) bytes.

TOTAL FOR ONE M N OF ELEC GROUP

kkhkkkhkkhkhkkhhkkhkhkhkkhhkhkkhhkhhkhkkhhkhhkhkhhkhhkhkhhkhhhkhhkhhhkhhkhkkhhkhkhkhkkihikikkhrkik*x

FORVAT FOR ELECTRON LANGWMUI R PROBE RECORD

DESCRI PTI ON NO. OF BYTES

Epheneris for 1st m nute of record

El ectron | angnuir probe data for 1st
m nute of record

Epheneris for 2nd m nute of record

El ectron | angnuir probe data for 3rd
m nute of record

Epheneris for 3rd mnute of record

C11

71
301

71
301

71

[

301



El ectron | angnuir probe data for 3rd
m nute of record

Epﬁéneris for 20th m nute of record
El ectron | angnuir probe data for 20th
m nute of record

TOTAL FOR ELEC RECORD

C 12
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71
301

7440



| ON RETARDI NG POTENTI AL ANALYZER ( RPA) GROUP OF DATA

| NTERNAL
NAVE OF | NTERNAL EXPECTED NO OF
VARI ABLE DESCRI PTI ON (BI AS) TYPE RANGE BYTES
nrpa no. of sets of rpa outputs I 1 - 15 1
for this mnute
SUB- TOTAL FOR HEADER GROUP = 1
sec sec of mn. for 1st rpa set - sec | 0 - 59 1
iontenp ion tenperature for 1st rpa set F 2.00 - 4.50 2
- deg. K (ALOGLO)
iondrif downrange conponent of lon drift F O - 600D. 2
velocity - msec (3000.)
scpot spacecraft potential wr.t. plasma F 0. - 45.0 2
calc. from1lst rpa set -
Volts (35.)
nm nunber of ion species used by 1st | 0 - 4 1
rpa sweep anal ysi s
i onmass nass of 1st ion species for | 1,4, 16,99 1
1st rpa sweep - anu
i ondens density of 1st ion species for F 0. - 6.50 2
1st rpa sweep - #/ cnm*3 (ALOGLO)
i onmass mass of 4st ion species for | 1,4,16, 99 1
1st rpa sweep - amu (O0=not used)
i ondens density of 4th ion species for F 0. - 6.50 2
1st rpa sweep - #/ cnr*3 (ALOGLO)
err error estimate for 1st rpa sweep F 0. - 6.00 2
- #/cnmr*3 (ALOGLO)
densrpa total ion density based on 18 pts F 0. - 6.50 2
of saturation current - #/cnt*3
(ALOGLO)
drpasdv standard deviation 18pts of total F 0. - 6.00 2

ion densities - #/ cnt*3 (ALOGLO)
zero fill -- --- 2

SUB- TOTAL FOR ONE SET OF DATA 28

Repeat 28 bytes for 2nd rpa set of mnute.

C 13



Repeat 28 bytes for 3rd rpa of m nute.

Rebéat 28 bytes for nrpa-th rpa set of m nute.
Zero fill 28*(15-nrpa) bytes.
TOTAL FOR RPA GROUP = 421

kkhkkkhkkhkhkkhhkkhhhkkhhkhkhhkhhkhkkhhkhkhkhkhhkhhhkhhkhkkhhkhhkhkkhhkkhkhkhkkihkhkhhkhik*x

FORVAT FOR | ON RPA RECORD

DESCRI PTI ON NO. OF BYTES
Epheneris for 1st mnute of record 71
lon rpa data for 1st mnute of record 421
Epheneris for 2nd m nute of record 71
lon rpa data for 2nd m nute of record 421
Epheneris for 2nd m nute of record 71
lon rpa data for 3rd mnute of record 421
Epheneris for 20th m nute of record 71
lon rpa data for 20th m nute of record 421
TOTAL FOR RPA RECORD 9840

C 14



| NTERNAL
NAMVE OF | NTERNAL EXPECTED NO OF
VARI ABLE DESCRI PTI ON (Bl AS) TYPE RANGE BYTES
nm cro no. of sets of mcro outputs | 1 - 15 1
for this mnute
SUB- TOTAL FOR HEADER GROUP
sec sec of mn. for 1st mcro set Il 0 - 59 1
- sec
ncpl vel downrange plasma velocity - misec | 0 - 600D 2
(3000.)
ncot e O+ tenperature - deg K | 50D - 2500D 2
nchte H+ tenperature - deg K | 50D - 2500D 2
ncode ALOGLO( Ot density) - #/cnf*3 FO0. - 6.50 2
nchde ALOGLO( H+ density) - #/cnt*3 F 0. - 6.50 2
ncspoti  potential of plasma w.r.t. RPA F 0. - 10.30 2
ground - Volts (6.)
ncet e 1st electron tenp - deg K | 50D - 2500D 2
ncede 1st ALOGLO(el ectron density) FO0. - 6.50 2
- #/cnk*3
ncspote 1st potential of plasma wr.t. F O - 511 2
s/c ground - Volts (10.)
ncete 2nd (Mode E) electron tenp | 50D - 2500D 2
- deg K
ncede 2nd ALOGLO( el ectron density) FO0. - 6.50 2
- #/cntk*3
ncspote 2nd potential of plasma w.r.t. F O - 51.1 2
s/c ground - Volts (10.)
--- zero fill -- --- 3
SUB- TOTAL FOR ONE SET OF DATA = 28
Repeat 28 bytes for 2nd m croprocessor set of m nute.
Repeat 28 bytes for 3rd m croprocessor of mnute.
Rebéat 28 bytes for nmcro-th m croprocessor set of mnute.
Zero fill 28*(15-nm cro) bytes.
TOTAL FOR M CROPROCESSOR GROUP = 421

M CROPROCESSOR GROUP OF DATA

kkhkkkhkkhkhkkhhkkhkhkhkhhkhkkhhkhhkhkhhkhhkhhhkhhkhkhhkhhhkhhkhdhhkhhkhkkhhkhhkhkkhhikikkhhkhik*kx

C 15
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FORVAT FOR M CROPROCESSCOR RECORD

DESCRI PTI ON NO. OF BYTES
Epheneris for 1st mnute of record 71
M croprocessor data for 1st mn of record 421
Epheneris for 2nd m nute of record 71
M croprocessor data for 2nd mn of record 421
Epheneris for 3rd mnute of record 71
M croprocessor data for 3rd mn of record 421
Epheneris for 20th m nute of record 71
M croprocessor data for 20th mn of record 421
TOTAL FOR M CROPROCESSOR RECCRD 9840

C 16



