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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

REQ. AGENT RAND NO. ACQ. AGENT
CMP RC7653 RNH

VIKING 1 § 2

EXPER. TRAJECTORY-ATTITUDE DATA

[PSPA-00212] [75-075C-14A]§ [75-083C-14A] [PSPA-00041 |

RPA JON § ELECTRON DATA

[PSPA-00134 | [75-075C-14B|& [75-083C-14B] |[PSPA-00131 |

These data sets contain 1 tape each. The tapes are 9 track, 1600 BPI,
and are multifiled. They are Binary and created on an IBM 360 computer. The
physical record size is 24044. The time span is in seconds from deorbit
(time of separation), in floating point.

D-29206 contains 4 files of data. #1 Viking Lander 1, Photoelectron
Data (logical recs. 884); #2 Viking Lander 2, Photoelectron Data (logical
recs. 888); #3 Viking Lander 1 Ion Data (logical recs. 39); #4 Viking Lander
2 Ton Data (logical recs. 40}.

D-29207 contains 2 files of data; #1 viking lander i1 OA Data {logical

rec 1191); #2 Viking Lander 2 OA Data (logical recs. 1241).

oF ct FILES SATELLITE TIME SPAN
D-29206 C-18942 4 Viking 1 07/20/76 - 07/20/76
Viking 2 09/03/76 - 09/03/76
D-29207 C-18943 2 Viking 1 07/20/76 - 07/20/76
viking 2 09/03/76 - 09/03/76



http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=PSPA-00212
http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=PSPA-00041
http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=PSPA-00134
http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=PSPA-00131
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DOCUMENTATION OF RPA DATA FROM VIKING 1 AND VIKING 2

Tutroduction

The geometry of Viking Retarding Potential Analyzer'(RPA) sensor
head is shown in Fig. 1. The two entrance grids (Gl and GZ) are grounded

to the vehicle. The next two grids (G3 and GA) inward are the retarding _

(sweep) grids, to which a time-varying electric potential is applied. The

suppressoxr grid (GS) is held at different fixed potentials. G, and €

6
are shield grids that protect the collector from capacitively coupled

7

electrical transients.
A complete instrument operation eycle consists of four major frames
each of 4 second duration. The retarding grid is stepped through 3 different
voltage ramps during a major frame. During the one~-second energetic electron
flux phase the retarding grid voltage moves from -75 V to O V in 100 equal
voltage increments of 0.75 V, as showa in Fig. 2(a). During the thermal -
electron flux phase, also one second long, the retarding grid voltage moves
100 equal steps from 1.5 volts to Q V. In Phase III, the two-second thermal
ion wode, the retarding grid goes from +15 v tolO volts in. 200 equal steps.
Waile the retarding grid potential cycles as described ahove, the
Suppressor grid potential changes as shown in Fig. 2(b). On alternate
major frames the supﬁresso: grid 1s held either at +15 V or -4 V during

Zhase I. On every major frame, the suppressor grid is held at +15 V¥ for

Thise II and -15 V for Phase ILI. Thus we have two basically different
major trames as distinguished by the suppressor grid behavior. Following
is a table of retarding grid potential, suppressor grid potential and
elecirometer sensitivity for different major frames,

Tie RP4 electrometer is a linear automatie range changingmdevice with

¢ sensitivity ranges differing successively by a factor of 4. Before each

o i —



major frame the clectrometer output 1s set to zere, while the retarding
grids are at =75 volts and the suppressor 1s at ¥i5 volts., On every fourth
major frame the electrometer is.rezeroed on sensitivity range 5, rather than
on range 1 (the most sensitive range). Therefore, a complete operation
cycle consists of four major frames, as detaiied in Table I, where it can

be seen that frames 1 and 3 are identical.

RPA Operation Profile

The RPA recorded data over the altitude range from approximately
16,000 ka to 100 km for both landers, but the instrument operated inter-
mittently over this range. The instrument was on for 64 sec, then off for 325
“sec until 40 min before "entry" (800,000 ft altitude). During the final g

45 minutes or so (below approximately 5000 km) operation was continuous.




Table 1
Retarding grid | Subpressor grid Electrometer
Major frame potential potential sensitivity
0 Phase It - 15V to OV Phagse I: 415V )
Phase II: -1.5V to O V Phase II: +15V ; Rezeroed on Range 5
. 4 -
Phase III: +15 Vto Q0 V Phase III: ~15V 3

Phase I: -4 V

y

1 Same as I, IT, ILX Phagse IL: 15 ¥ ;
above _Phase III: -15V )

2 Same as I,'IX, IIL Phase I; +15V )

above Phase Il: +15 V ;
Phage III: -15V )

Phase I: -4V )
3 Same as I, II, III Phase 1I: <415V ;
above Phase III: ~15 V )

1. Tape with deranged data vs time

Rezeroed on Range 1

]

Rezeroed on Range 1

Rezeroed on Range 1

The current vs retarding potential for Phase I of RPA operations is on

" tape #1. The Read statement is
READ (14) GCSC,SWRNO MAJFR, NP, (I,V(I),AL(L),I=1,NP)

where  GCSC

SWENO = Sequential frame no.

MAJFR

Major frame no.

Time in Seconds‘from deorbit at -75.0 V of retarding grid potential

NP = No. of pairs of Retarding potential (V(I)) vs current points (AI(I))



Data from Lander 1 is on File 1 of tape #1, and data from Lander 2
is on File 2 of tape {#1. Therefore photoelectron data from Phase I 18 on
File 1 and 2 of

DSN = A285.YKPHOTO

Record format, RECFM = VSB (variable size block), binary
. format

. Logical record size, LRECL = 2404

Physical record size, BLKSIZE ='24044

UNIT = 9TRK

BPI = 1600 B.P.I. |

LABEL = No Label A
, joh
File 1 = Lander 1 data from Phase I, the total no. of (records
‘ wl-‘are 884,

File 2 = Lander 2 data from PhaseI, the total no. ‘of records
are 888,

Next on File 3 and 4 of the same tape we have lon data from Phase III
of RPA  operations. On File 3 we have deranged data from Lander 1, i.e.
retarding potential vs current from sweep no. 912 through 951 in the same

format as above, i.e.

-

READ{14)GCSC, SWENO, MAJFR, NP, (I,V(I),AI(I),I=1,NP)
where GSCS is the time (sec) after deorbit at 0.0V of the retarding grid. g
potential. SWENO varies from 912 to 951 and MAJFR cycles between 0 & 3, NP;

in the nuwber of pairs of points with retarding potential V(I) énd collector

current AI(I).
File 4 contains similar data from Lander 2 from sweep No. 911 through

951. ience File 3 = Lander 1 data from Phase III, the total number of records
- , are 39.
File 4 = Lander 2 data from Phase III, the total number of records

: _ . are 40,
The total number of files on tape #1 with DSN=A285.VKPHOTO are

four. The total number of end of file marks are five.




Table 2

A. Number of bad sweeps on File 1 of DSN=A285.VKPHOTO for Lander 1 are:

10, 11, 20, 21, 27, 42, 45, 46, 47, 69, 71, 72, 79, 80,
114, 115, 134, 138, 161, 148, 150, 151, 168, 174, 175, 176,
209, 210, 212, 213, 219, 220, 241, 244, 246, 248, 262, 268,
291, 294, 298, 304, 313, 317, 332, 347, 382, 404, 417, %24,
452, 455, 450, 490, 540, 562, 575, 578, 596, 610, 620, 632,
718, 736, 747, 754, 755, 758, 760, 767, 768, 770, 775, 778,
794, 800, 802, 808, 809, 820, 824, 831, 842, 852, 854, 861,

808, 910.

89, 105, 106,

177, 184, 185,

274, 218, 287,
435, 439, 446,
648, 683, 707,
780, 783, 784,

874, 900, 906,

B. Number of bad sweeps on File 2 of DSN=A285.VKPHOTO for Lander 2 are:

12, 13, 20, 32, 52, 59, 63, 90, 98, 104, 111, 131, 133, 137, 139, 151,

176, 178, 204, 205, 212, 230, 258, 264, 270, 303, 304, 317,

320, 332, 340,

367, 375, 426, 463, 490, 495, 496, 498, 511, 516, 525, 530, 533, 598, 602,

619, 054, 674, 683, 689, 691, 692, 753, 779, 785, 795, 827, 831, 855, 839,

841, 842, 843.

2. Tape of GA data vs time

The following parameters have been listed with time (sec) from

separation, The read statement for this tape (DSN=A285.VIKNGOA) is

REZ4D(11) (WORD(I),I=1,11).

where WORD (1) = Time in sec from deorhit
WORD(2) = Velocity in km/sec
VORD (3) = Flight angle in deg.

.
o s s - -
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WORD(4) = Heading angle 1in deg.

WORD (5) = Altitude above Mars mean sufface in kn.
WORD({6) = Sub-lander latitude in deg.

WORD(7) = Sub-lander longitude in deg.

WORD(S} = R,P.A. angle of attack in deg.

WORD(9) = UMAS angle of attack in deg.

WORD(10) = RPA sun angle in deg.

WORD(11) = Vehicle zenith angle in deg.

The tape characteristics are:
DSN = A285.VIKNGOA .
Record Forméf;kECFM = VSB (variable size block), Binary format
Logical record size,LRECL = 48
Physical record size, BLKSIZE = 24004
UNIT = 9 TRK
BPI = 1600 B.P.I.

LABEL = No label ot

L
Fa

Lander 1 0A, no. of}}écords = 1191

File 1

File 2 = Lander 2 OA, no. of records = 1241

There are total of two files on tape {2 (DSN=A285.VIKNGOA),
ond the toral number of file marks are three,

3. iicrofilm Plots of

{a) Deranged data from Phase 1 of RPA operations.

Enclosed are two rolls of microfilm, Roll #1 and Roll #2. Roll #1
conveins plots of reduced data from Phase I from deorbit to 315 km of the

Looder Lonedght. A sample frame 1s shown in Fig. 3. On this figure frame




number (FRNO) 7 2 means this plot is 7th frame of the data taken under

wmajor frame 2 conditions as listed in Table I. The first number monotonically
increases and the second number cycles between 0 & 3. Next item after FRNO=,
is the vehicle altitude above Mars surface in km; 3rd item is time after
deorbit . in seqonds at the beginning of each frame, i.e. at ~75V. Fourth

is A.A., which stands for angle of attack for RPA sensor, i.e., the angle

between lander velocity vector and the normal to the RPA sensor. S. A. stands
for sun angle, i.e. the angle between the sun and the normal to the RPA sensor.
Z. A. is the solar zenith angle (sun~mars~lénder angle) at the Lander loca-
tion. VELOCITY is the lander vélocity in km/sec.

Roll #2 has similar informaﬁion for Lander 2.

Table 2 is list of Swgepfnumberé for Vhich &at;>is béd;éithe?Qbecausé 0£ , 
noisy data or failure to convert to currents properly. These swéeps should
be disregarded.

(b) Ion spectra with least square fits

These plots are in roll #3 and roll #4 for Lander 1 and Lander 2,
respectively. The plots start from sweep no. 912 for Lander 1 and sweep
no. 911 for Lander 2. Each plot is a single sweep plot of Phase IIL
operation of RPA. Observed points are plotted as solid éots on a retarding
potential vs collector current axis. A least squanﬁsfit to the theoretical
equation, to determine the parameters such as ion temperature, vehicle
potential, ion drift velocity and concentrations ;; various ions, is shown ag
a2 solid line. On the left-hand top corner of each plot all results obtained

from the plot plus the OA data for the plot is printed out. .The TIME (GSCS)

is in seconds from deorbit at 0.0V of the retarding potential. SIGMA is in



gg'? .
é

3

per cent; it is the root of the mean square fractional derivation of the

§§% observed points from the theoretical expression and determines the quality

. of the fit (Hauson, et al., 197d). A sample plot is shown in Fig. 4, where
NE is the algebraic sum of different ion concentrations, e.g. NE = N(32) + N(44) +
N(76). The concentration of mass 76 (C02°0;2) is essentially an artifact of
the least squares fitting technique that allows for any current build-up before
the onset of the cog ion current. The shape of this hiéh energy curve does‘
not, in fact, correspond to that expected for any given ion mass (such as 7§).
It may arise from >supfathermal ions, from secondary emission, or from someg
other instrumental artifact. D is the ion drift velocity in m/sec; nggativ;
D means ion drift velocity away from the RPA. All concentratioﬁs are given
in particles cm‘3_ ION-TEMP is in deg®K and VEH-POT, the potential of the
RPA sensor with respect to the ionospheric plasma, is in volts.

%§§ ’ (¢) Orbit-Attitude (0A) data plots i

OA data from tape DSN=A285.VIKNGOA has been plotted ané stored iﬁ
roll #5. Each mission has three frames of plots. The first frame is the plot
of altitude and velocity with TIME from déorbit. The second frame contains
the plot of angle of attack and sun-RPA angle with respect to time from deorbit.
Zenith angle and sub-vehicle latitude with respect to time from deorbit are

shown in the third plot.

References:
Hanson, W. B., S. Sanatani, D. R. Zuccaro, and T. W, Flowerday,

s

Plasma Measurements with the Retarding Potential Analyzer on

Ogo 6, J. Geophys. Res., 75, 5483, 1970
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VL-2 TIMELINE OF MAJOR EVENTS THRU SOL 1 RELAY PLAYBACK

EVENT - TIME, POT

PRESEP C/0 * THURSDAY ~ 6:40 AM - 11:30 AM
XMIT SEP - 9.5 HR UPDATE FRIDAY 3:00 AM
XMIT SEP - 3.5 HR UPDATE f FRIDAY 8:45 AM

GO/NO-GO MEETING ‘¢ FRIDAY 9:00 AM - 9:30 AM

M,
oy}

XMIT SEP CMD ~ FRIDAY 11:45 AM
SEPARATION FRIDAY 12:40 PM
DEORBIT BURN FRIDAY — 12:47 AM - 1:09 PM
~ ENTRY FRIDAY 3:52 PM
TOUCHDOMN | FRIDAY 3:58 PM
FIRST PICTURE ON TV (FOOTPAD) FRIDAY ~ 4:45 PM - 5:05 PM
SECOND PICTURE ON TV (PANORAMA) FRIDAY  5:10 PM - 6:10 PM
SOL 1 RELAY PLAYBACK SATURDAY ~ 9:00 PM - 12:21 AM

FIRST COLOR PICTURE ON TV SATURDAY 11:00 PM
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