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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inventory information is now no longer maintained in the DSCs, but is now managed in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/nmce/

[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/
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PIONEER VENUS

SPECIAL EVENTS DATA (SED) TAPE

THIS DATA SET HAS BEEN RESTORED. THERE WAS ORIGINALLY ONE
9-TRACK, 1600 BPI TAPE, WRITTEN IN ASCII. THERE IS ONE
RESTORED TAPE. THE DR TAPE IS A 3480 CARTRIDGE AND THE DS
TAPE IS A 9-TRACK, 6250 BPI. THE TAPE WAS CREATED ON AN
IBM 360 COMPUTER. THE DR AND DS NUMBERS ALONG WITH THE

CORRESPONDING D NUMBER AND TIME SPAN IS AS FOLLOWS

DR# DS# DD# DC#
DR0O3815 DS03815 D54638 (23664
ID# FILES TIME SPAN

78-051A-18A 11-15,33-52,61-70 12-05/78 - 10/21/81
78-051A-19B 54 12/09/78 - 08/07/79
78-051A-19C 55 12/09/78 - 08/07/79

78-078D-01A 1-2,59 12/09/78
78-078D-02A 53 12/09/78
78-078D-04A 28 12/09/78
78-078D-05A 3-6,29-30 12/09/78
78-078D-07A 7-8 12/09/78
78-078E-01A 16-17,59-60 12/09/78
78-078E-02A 32 12/09/78
78-078E-02B 32 12/09/78
78-078E-02C 32 12/09/78
78-078E-04A 22-23 12/09/78
78-078F-01A 20-21,56,57,59 12/09/78
78-078F-02A 31 12/09/78
78-078F-02B 31 12/09/78
78-078F-02C 31 12/09/78
78-078F-04A 22,25 12/09/78
78-078G-01A 18,19,56,58,59 12/09/78
78-078G-02A 27 12/09/78
78-078G-02B 27 12/09/78
78-078G-02C 27 12/09/78
78-078G-04A 22,24 12/09/78

*FILES 9,10,26,28,

HAVE USELESS DATA



REW. AGENT RAND NO, Ag@. AGENT

PAR V0180 WSC

PIONEER VENUS

SPECIAL EVENTS DATA (SED) TAPE

This data set catalog consists of 1 tape containing 3
Pioneer Venué 1l and 20 Pioneer Venus Probes data sets.
The tape is 9-track, 1600 BPI, ASCII with 80-byte card
image records. It was created on NSSDC's MODCOMP IV computer
from 2 blocked EBCDIC tapes created on the UADS {(Unified
Abstract Data System) IBM 360 computer. The following
is a listing of the files ordered by data set ID with orbit
numbers and time spans for each data set. The following
pages contain a listing of the data set ID's with experiment
and data set names, and a listing of the tape by file number
and number of records.

The format for each data‘is either in the first file

of a data set group or has been attached.

D-54638 C-23664

ID FILES TIME SPAN ORBITS
78-051A-18A 11-15,38%-52,61-70 12/05/78 - 10/21/81 1-740
78-051A~19B 54 12/09/78 - 08/07/79 5-246
78-051A-19C 55 12/09/78 - 08/07/79 5-246
78-078D-01Aa 1-2,59 12/09/78 5
78-078D-02A 53 12/09/78 5
78~078D-04A 28 12/09/78 5
78-078D-05A 3-6,29-30 12/09/78 5

(1]



con't
1D

78-078D~-07A
78-078E-0Q1A
78-078E-02A
78~-078E-02B
78-078E-02C
78-078E-04A
78-078F-01A
78-078F-02A
78-078F-02B
78-078E-02C
78-078F-04A
78-078G~-01A
78-078G-02A
78-078G-02B
78-078G-02C
78-078G-04A

Files 9,10 and 26 contain no useful information and should

be ignored.

FILES TIME SPAN
7-8 12/09/78
16-17,59-60 12/09/78
32 12/09/78
32 12/09/78
32 12/09/78
22-23 12/09/78
20-21,56,57,59 12/09/78
31 12/09/78
31 12/09/78
31 12/09/78
22 & 25 12/09/78
18-19,56,58-59 12/09/78
27 12/09/78
27 12/09/78
27 12/09/78
22 & 24 12/09/78

ORBITS

(84}

SIS, IS DY IS NS BT TS, RS, RS, S B ) B UL & LA

1]
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'NSSDC ID

78-051A-18A
78-051A-19B
78-051A-19C
78-078D-01A
78-078D—-02A
78-078D-04A
78-078D-05A
78-078D-07A
78-078E-01A
78-078E~02A
78~078E-~02B

78-078E-02C
78-078E-04A
78-078F-01A
78-078F-02A
78-078F-02B
78~-078F-02C

78-078F-04A
78-078G-01A
78-078G-02A
78-078G-028B

78-078G-02C
78-078G-04A

EXPERIMENT NAME

SOLAR WIND PLASMA ANALYZER

ATMOSPHERIC DRAG
ATMOSPHERIC DRAG
ATMOSPHERIC STRUCTURE
NEPHELOMETER

GAS CHROMATOGRAPH
INFRARED RADIOMETER

SOLAR ENERGY PENETRATION

ATMOSPHERIC STRUCTURE
NEPHELOMETER
NEPHELOMETER

NEPHELCMETER

INFRARED RADIOMETER
ATMOSPHERIC STRUCTURE
NEPHELOMETER
NEPHELOMETER
NEPHELOMETER

INFRARED RADIOMETER
ATMOSPHAERIC STRUCTURE
NEPHELOMETER '
NEPHELOMETER

NEPHELOMETER
INFRARED RADIOMETER

PIONEER VENUS SED TAPES

PI
BARNES
KEATING
KEATING
SEIFF
RAGENT
OYAMA
BOESE
TOMASKO
SEIFF
RAGENT
RAGENT

-RAGENT
SUOMI
SEIFF
RAGENT
RAGENT
RAGENT

SUOMI
SEIFF
RAGENT
RAGENT

RAGENT
SUOMI

DATA SET NAME

SED DATE/VELOCITY DATA (ORBITS 1-

SED PV ATMOSPHERIC DRAG MODEL
SED PV ATMOSPHERIC DRAG OBS—QORBS
PRESSURE AND TEMPERATURE DATA

740)

5-246

SED NEPHELOMETER BACKSCATTER CHANNEL DATA

LOWER ATMOSPHERE COMPOSITION

SED PRE-ENTRY, DESCENT,& ONBOARD
SED SOLAR UP, DOWN, AND NET FLUX
SED LOW ATMOSPHERIC PROPERTIES
SED BACKSCATTER CHANNEL DATA

SED AMBIENT BACKGROUND RADIATION
SPECTRAL FUNCTIONS

SED TIME VS. TEMPERATURE DATA
SED NET PLUX RADIOMETER DATA

SED LOW ATMOSPHERIC PROPERTIES
SED BACKSCATTER CHANNEL DATA

SED TIME VS. TEMPERATURE DATA
SED AMBIENT BACKGROUND RADIATION
SPECTRAL FUNCTIONS

SED NET FLUX RADIOMETER

SED LOW ATMOSPHERIC PROPERTIES
SED BACKSCATTER CHANNEL DATA

SED AMBIENT BACKGROUND RADIATION
SPECTRAL FUNCTIONS

SED TIME VS. TEMPERATURE DATA
SED NET FLUX RADIOMETER

CALIBRATION DATA

CHANNELS +

CHANNELS +

CHANNELS +



¢ ' Logical Physical - Neo..
| : Record Record Physical

PIONEER VENUS SED TAPE 001 FORMAT

Length  Length Records -

. File Filename File Description File Source {Bytes) {Bytes) ian File
TH-0ND=041 LASIESC  LAS Dats Description ARC 80 & 31
3 2 LASDATA  Sounder Probe Lower  ARC 600 80 598
Atm STR Data-
“K-0)5)-0¢ &3 LIRDESC  LIR Data Description ARC 50 80 52
\' 4 LIRCALB  LIR On-board  ARC 63 80 63
' Calibration Data , | )
8 5 LIRDESN LIR Descent Data  ARC 500 80 494
v 6 LIRPRNT  LIR Pre-Entry Data  ARC 115 80 115
15-C15h-074 7 LSFROOC ~ LSFR Data Description U of Ariz 80 80 . 49
Y 8 LSFRDAT  LSFR Flux Measure- U of Ariz 80 80 378
' ments
9—MIMEISE—~ Data Description of U of Bonn . 80 80 8
- MSMODEL File
H—MSMBBEL  Morning Side Model U of Bonn 89 80 21
Rev. 3
“80Si 4154 11 OPAPARAM Description OPA ARC 80 80 12
File Contents
Iy 12 OPA PV Proton Params ARC - 80 80 27
Outside Bow Shock
Y 13 0PA2 PY Proton Params ARC ‘ 80 80 29
Qutside Bow Shock 7 _
W 14 OPA3 PY Proton Params ARC 80 80 30
Qutside Bow Shock -
Ry 15 CPA4 PV Proton Params ARC 80 80 32
Qutside Bow Shock :
IE-CKE, 0416 SASDESC  SAS Data Description ARC 80 80 28
¥ 17 SASDATA  North Probe Lower ARG 300 80 234
Atm Str Data
T K601l 18 SASDES1  SAS Day Probe Data  ARC 80 80 31
Description
_1-




PIONEER VENUS SED TAPE OOI'FORMAT (CONTD)

Outside Bow Shock

Logical Physical No.
Record  Record Physical
| Length  Length Records
- . Filename File Description File Source {Bytes) (Bytes) in File
AV-UREah19 sasoaT1  pay probe Lower mC g 80 240
;- Atm Str Data
5.,/’){{0781%/5-\ 20 SASDES2  SAS Night Probe Data ARC 80 80 28
| _ Description
[ ¢l SASBAT2  Night Probe Lower ARC 80 80 238
Atm Str Data
22 SNFROSC  Description of SNFR U of Wisc 80 80 51
Data Files
VE-U8E-0dle 23 SNFROL  North Probe Net Flux U of Wisc 80 80 62
Data
E-O0%b-offr 24 SNFROZ  Day Prove Net Flux of Wisc 80 80 62
Data '
K-ORF-04 ) 25  SNFRO3 g;g:t Probe Flux U of Wisc 80 80 62
- 2E——BNMSO~ BAMS Data (Update 0) U of Bonn 80 80 61
¢ A
1G-OB02MET  0aveRs By Day probe Neph-  anc 80 80 5574
elometer Data
RURBb-G4A 28  LGCDATA  Lgc Atmospheric ARC 109 80 108
' Composition Data
EURKO 29 Lirosc  Ln Description File ARC 10 80 10
s 30  LIRDOZ Large Probe Infrared ARC | 105 80 105
- Radiometer .
-2l
OV TANTT NG py Night Probe ARC 80 80 3005
Nephelometer Data
UBEDIABCI2 NORTHP PV North Probe ARC 80 80 2767
. Nephelometer Data
TCOSHISA33 0PAOOT  Solar Wind Proton  ae 80 80 28
. Bulk Vel,
3 34 0PA125 PY Proton Params ARC" 80 80 22
Outside Bow Shock "-
N 35 OPAIS6 PV Proton Params ARC 80 30 22




-ﬁr PIONEER VENUS SED TAPE 001 FORMAT (CONTD)
S ' {
o Logical Physical No.
oS Record Record  Physical
] ' | ' Length Length  Records
; File Filename  File Description File Source (Bytes) {Bytes) .in File
FUSIA %36  OPAIS? PV Proton Params AR 80 0 17
P Qutside Bow Shock : _
37 OPA2I8 PV Proton Params AR 80 80 24
' Qutside Bow Shock
38 (PA282 PY Proton Params ARC 80 80 19
Outside Bow Shock: :
39 OPA30S PV Proton Params ARC 20 g0 2
Qutside Bow Shock ,
40  QPA340 PV Proton Params ARC 80 - 80 20
" Qutside Bow Shock .
41 OPA371 PV Proton Params ARC 80 . 80 23
Qutside Bow Shock
42 0PA402 PV Proton Params ARC ' 80 80 13
- Qutside Bow Shock :
43  QPA433 PY Proton Params ARC 80 80 21
Qutside Bow Shock ' '
44  (PA464 PY Proton Params ARC 35 8C 26
Dutside Bow Shock
45 QPA495 PV Proton Params ARC 15 80 22
Qutside Bow Shock
46  OPA526 PY Proton Params - ARC , 35 . 80 25
Qutside Bow Shock
47 OPASS7 PV Proton Params ARC 3% 80 31
Outside Bow Shock
48 (OPA588 PY Proton Params ARC 35 80 %
Qutside Bow Shock S ' N
49 OPA619 PV Proton Params ARC B 1+ 80 20
Qutside Bow Shock
50 OPAGS0 PV Proton Params ARC 35 80 14
—~ futside Bow Shock

51 OPA68I PV Proton Params ARC 35 80 22
OQutside Bow Shock .

(75

(1]

B iy =



g' ‘i PLONEER VENUS SED TAPE 001 FORMAT (CONTD)

Logical Physical No.
Pecord  Record Physical

Length  Length Records

File Filename File Description - File Source (Bytes} (Bytes) in File
) SMGhs2 0TI BV Proton Paran ARG 80 g0 22
5 - ' Outside Bow Shock : ,
A Kb ULA53 SOUNDP PV Sounder Probe ARC 80 80 10300
At Nephelometer Data |
%-05(8148 54 yorage Orag Model Camposi-  Langley 80 80 - 149
tion and Density
V-05tR-192 55 yorago Orag Observations & Langley 80 80 209
Temperatures

No tape label, Single EOF separation. Three EQF's following last file,




il

File Filename

50 1 )6-UNF-bi SASIN2
O -Dity

§7 2 RO )F-olASASDATS
SE 3 -6Wh-0(i SASDATE

’ -N-oler
59 4 £-0i# SASIN3

I ooy
o

ki 5 1%~ (WEIk SASDAT?

k! 6 18-oSimrIge OPAERR
- !

b 7 | OPA743
6% 8 ; OPA774
¢y 9 OPA80S
s 10 OPA836
L N OPA896
9 12 0PA927
b% 13 OPA958
G4 14 OPA989

TJo 15 <  OPA1020

No tape label. Single EOF seperation.

Pioneer Venus SED

File
Description
SAS Day and Night

Probe Entry Data in
SED

SAS Night Probe Entry
Data (Final)

SAS Day Probe Entry
Data {Final)

SAS Day, Night, North
Probe Entry Data is
SED

SAS North Probe Entry
Data

SED FILE OPA897 Re-
placed by OPA896

PV Proton Parameters
Outside Bow Shock

PV Proton Parameters
Qutside Bow Shock

PV Proton Parameters
Outside Bow Shock

PV Proton Parameters
Outside Bow Shock

PV Proton Parameters
Qutside Bow Shock

PV Proton Parameters
Outside Bow Shock

PV Proton Parameters
Qutside Bow Shock

PV Proton Parameters
Qutside Bow Shock

PV Proton Parameters
Outside Bow Shock

File
Source

ARC

ARC
ARC

ARC

ARC
ARC
ARC
ARC
ARC
ARC
ARC
ARC
ARC
ARC

ARC

pe 002 Format

Logical Record
Length (Bytes)

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

Three EOF's following last file.

Physical Record
Length {Bytes)

800

800

800

800

800

800

800

860

800

800

800

800

800

800

800

—

)

No. Physical
Records in File

8

136

100

10

79

26

25

12

16

27

23

21

20
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. ATMOSPHERE STRUCTURE -EXPERIMENT DATA
~ PIONEER VENUS ENTRY PROBE MISSION

Principal Investigator: Alvin Seiff
M.S. 2051
Ames Research .Center, NASA
Moffett Field, CA 94035

Cd-lnvestigator: Donn B. Kirk - Ames Research Center, NASA
© Richard E. Young  Ames Research Center, NASA
Simon C. Sommer Ames Research Ce‘nter', NASA

Robeft C. B]anchérd Langley Research Center, NASA |

Name of Spacecraft: Pioneer Venus Large Probe and Small Probes (3).

'Name of Experiment: Compafatiye Atmosphere Structure Experiment

EXPERIMENT RATIONALE AND MOTIVATION

The primary objectives of the experiment were fo measure the thermal
structure of the atmosphere of Venus at the widely separated entry siteé of
the four Pioneer Venus probes with greater precision than previously
available, and sufficient to define the contrasts in thermal structure with
latitude and local clock hour. .The expectation was that a succeésfu1
definition of thermal contrasts could be related to and could provide insights

into the atmospheric dynamics. It was also expected that details of the

K-Sk LR
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thermal structure could clarify mechanisms responsible for the high
temperatures in the deep atmosphere, and could'help_define the cloud

properties and formation processes. . A second cbjective was to define the '

~ thermal structure above the clouds and up through the mesosphere where

experimental data were previously.lacking.

Measured properties were probe stegnation pressure and atmospheric
recovery'temperature 1n probe descent, from altitudes within the clouds ~65 km
to the surface. Probe aerodynamic dece]eration was measured during and after

the period of high speed entry into the atmosphere from ~130 km a1t1tude to

the surface.

INSTRUMENT DESCRIPTION

A deta11ed description of the sensors, the measurement concepts and

- approach, and the 1nstrument electronics, 1nc1uding operating and sampling

modes etc., has been published in the following paper:
1. Seiff, A., D. W. Juergens, and J. E. Leptich, "Atmosphere Structure
Instruments on the Four Pioneer Venus Entry Probes. IEEE Transactions
| on Geoscience and Remote Sensing, GE-18, 1, Jan, 1980.

Accuraey estimates are provided therein. Ten copies of this paper are

‘enclosed with this submittal to NSSDC, and more are avai]ab]e'on-request.

Additional information on sensing accuracy, and in-f1ight functioning of the
instrument is given in the comprehens1ve report on this experiment published
in the JGR Special Issue on Pioneer Venus:
2. Seiff, A., D. B. Kirk, R. E. Young; R. C._Blancherd, J. T. Findlay, G.
M.'Kelley, and S. C. Sommer, "Measurements of Thermal Structure and

. Thermal Contrasts in the Atmosphere of Venus, and Related Djnamica]

T
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Observat ions--Results from the Four Pioneer Venus Probes“, JGR P1oneer
Venus Special Issue, Dec, 1980.

Probe entry locations and ]ocal Venus times of entry are given 1n the above

reference.

DATA ON FILE AT NSSDC

The data obtained in probe descenf have been submitted to NSSDC'as the.
four complete files, one for each.probe,'entered in the Pioneer Venus computer
data system, designated UADS'(Unified Abstract Data System) onder Special
EVent Data (SED). These data consist of ground received.t1mes (GRT), derived
‘aTtitodes (see ref. 2), atmoSpheric pressures, temperatures, and derived
densities, and compressibi]ity factors, zeta = p/(pRT); A narrative also
available in UADS with the data gives est1mated accuracies, which are, on
: pressure and density, 0.5% of read1ng, on temperature, 1K; “and on a1t1tude,
0.4% of reading,

The pressure data tabulated have been corrected for offsets and sensor
non-linearities, and for probe dynamic pressure due to the velocity ofr'
descent. The temperature data have been corrected for zero offset, for

'amplifier drift, and for dynamic temperature effects dde_to probe velocity.
No thermal corrections have been applied to the temperature data, but by
virtue of the sensor design,‘these were small, of the order of 0.5 Kto 1l K
(see ref. 2). They are therefore of the same order as the instrumental
measurement uncertainties.

Densities were derived from the equation of state by use of a mean
motecular weight of 43.44, which corresponds to a composition (by mole
fraction) of 0.965 CO2, 0.035 N2, 180 ppm 502. 60 ppm Ar, and 30 ppm CO
(ref. 2). Compressibility factors, zeta, taken from the NBS Tables for €0,
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by Hilsenrath et al., raﬁge from'0.999 at the highest altitudes to a hﬁnimuﬁ
of 0.9925 around 25 km to a maximum of 1. 009 at- the. surface.

Altitudes are referenced to 6052. 0 km, which is the observed rad1us in
| the vicinity of the Large Probe (Sounder)_Tanding site as determ1ned by the
Orbiter Radar Altimeter experiment. The associated uﬁcertainty in rgdius.is
~% 0.25 km. The four pfobes did not land at a common elevation, sé that for
‘the three small probes, final data ya1ués‘are tabu]ated at the'landed- o
elevations, from +0.98 km to - 0.65 km. The method used to define altitude,
by integration of the equation of hydrostatic .equilibrium, is. described anﬂ
‘evaluated in reference 2. |

The data are based on the?merging of two fndependént sets of data from
redundant sensors (see ref. 1 and 2). Data entries for the Sounder probe are
at 4 second intervals above 13 km, and at 32 sec 1nterva]s-theféafter. For
the three small probes, data intervals are 8 seconds in upper descent,'lﬁ
seconds in lower descent, and 32 seconds below 12 to 14 km. (See the |
narrative accompanying the data in UADS for further defail.) Below about 13
km, the temperature data were faulty, so in this region, extrapolated valﬁes '

are listed (see ref. 2 for a discussion of the extrapolation procedure).

CALIBRATION PROCEDURES

The temperature sensors were platinum resistance thermometers. They-were
calibrated in temperature baths against seconddhy standards at temperatures
near 203, 273, 473, and 643 K. The calibration data were interpolated and ’
extended by use of the resistance function of temperature for platinum, which.
1s the basis of the International Practical Temperature Scale, IPTS--i.e., it
fs the current basis for definition of temperature in this range. Calibration

accuracy is believed to be better than 0.05 K at the lower temperatures, and
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within 0.25 K over the fuil range.- Calibrations-were performéd iﬁitia]]y at
the-sénsor level, and were repeated end- to-end with the e]ectronics over a
more limited temperature range, 253 to 393 K. These latter ca]ibrations were
used to select values of the electronics amplification fécto:::ﬁ%re dsed in
decalibrating flight data. Reference read1ngs taken during descent confirm

that these amplification factors were stable within 0.25%, and corrections

“were applied for the sma]] variatlons detected.

There were 12 pressure sensors on each probe, ranging from 80 mb full

scale to 100 bars full scale. These were calibrated repeatedly over a period

- of months against secondary standards which had been calibrated against a

dead-weight pressure source, i.e., a primary standard. The repeated
calibrations were used to define long term drift rates and to e11m{nate

sensors lacking stability. The knowledge of scale factor of the sensors-f]owﬁ

is within ~ 0.25% or better. Sensor offsets at zero pressure were measured

just prior to entry, and were known to within'-1 count or 0.2% of full scale
on each rahge at the timé:of use in the Venus atmosphere.

.The accelerometers were calibrated by means of théir response to the
earth's gravitational field, which had been measured at our several test sites
by the USGS to within an accuracy of 0.2 ppm. The sehsor calibrations at the
several sites were consistent with the small differénces in the gravitational
acceleration at those sites. Calibrations were performed over a period of
months to define stability. Of the 5 axial sensors flown, 4 were stable in
scale factor over time periods of 3 months to within ~0.01%, and the fifth
showed a drift in 3 months of 0.11%. Sensor biases were measured at zero
input level just prior to entry. The bias stability of the sensors was of the

order of 1 mg; i.e., the offset changes in descent could be'of this order.

[
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DATA ACCURACY BY PROBE AND BY ALTITUDE INTERVAL

. Here, we summarize the regions where accuracy was Timited hy‘factors
other than basic sensor capability. . ]

Offset jumps‘were experienced in the.preésure channels at the higher
pressures during descent. These are atteibuted to current leakage through the
solid state ewitches. used'to_select on-line sensors, at times when diaphragms
burst on Tow range off-line sensors. The offset jumps were accurate]y‘defined
and cerrected for, and the data indicate that there was generally no drift in -
the offset.’ However; because of this factor, we estimate that the pressuree
_above 50 bars (i.e., below 10 km altitude) could be in error by 1% of reading,

rather than 0.5% of'reading. This problem was particu]arly of concern on the
'Day Probe, on which one of the two on-1ine sensors exhibited drift at
pressures > 50 bars. See Ref. 2 for further d1scuss1on.

Data from the two 1ndependent temperature sensors general]y agree w1th1n
~1 K. On the Night Probe,_at 550 K, the difference rose to 2 K, and reached |
3K at 620 K, just prior to loss of temperature data. Hence, the_temperatureA
uncertalnty in data from this probe is slightly greater than for the other 3
probes in the deep atmosphere, below 23 km. We have heav11y weighted the data
from the free wire sensor on all probes, because 1ts known thermal errors are
< 0.5 K (see ref. 2), and this sensor was used in the deep atmosphere data

from the Night Probe as well.

ENTRY DATA AT ALTITUDES TO 136 KM _ *

These data are still being analyzed. We expect to have them ready for

submittal to NSSDC by early summer, 1981.
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DOCUMENTATION OF UADS CONTRIBUTIONS FROM OPA (ORBITS 1-365) ,)6 0{1’(’? '!’BIA"
. . ‘4§ - \-”
The contributions to UADS of data from the Pioneer Venus Orbiter Plasma 33§27

Analyzer (OPA) consist of four parameteks (when -available) for each orbit: the é%“fi)
reduced solar wind flow Speed'and proton number density observed just before the |

(first) inbound crossing of the bow shock of Yenus; and the same quantities just

after the (last) outbound crossing. It should be noted that these quantities are.

stored in the SED files rather than in the LFD files. All foqr parameters are

available for 77 of the first 365 drbits; in the remaiﬁing cases in the files
fewer are given, either because the orbit is entire]y.inside the bow shock during

the inbound or outbound leg, or both, or because valid parametér fits to the raw

. data could not be made for the required times. In particular, 127 of the orbits

have no entries; 31 of these.cases.reflect absence of data hear superior
conjunttidn, and the remaining 96 are due to failure of fit or to data gaps.
The reduced flow speed and density are obtained by a least-squares fit of a

convecting jsotropic Maxwellian proton velocity distributiqn, conyolved through

the instrument response function obtained from laboratory calibration, to the raw

currents. The flow speed obtained by this procedure should normally be accurate

(very conservative error bars would be 1{10%).' The proteoh number density is

e

generally less accurate (conservatively + 50%).

Each SED ff]e'contains the data entered for 31 erbits. For each orbit for
which data are given, the orbit ﬁumbér, times of measurement and reduced
parameters are given. The units of velocity and and.number_density are,
reSpectiver, km/sec and protons/cms. The times of measurement are given in | .

hours and minutes UT at the spacecraft; the precisé time refers to the completion

~of the OPA measurement cycle (approx. 9 minutes) of 45 spin periods. The time of
‘measurement is always within two measurement cycles of the'inferred-sho;k

~ crossing.
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1.0 INTRODUCTION
| This document'describes the Pioneér Venus multi-probe nephelometer
experiments data that are stored in the United Abstract Data System (UADS). A
&estripyion of the mission parameters, probé charactefistics, nephelometer
experimental equipment, calibration proceddres'and presentations and
fnterpretations of the data are given in Colin and Hunten, 1977, Colin, 1979,
 Ragent et al., 1980, and Ragent and Blamont, 1980. R

Each of the probes that entered the atmosphere of_Vénus on December 8, 1978
at approximately 18 hours 59 minutes GMT carried an identical nephelometer
experimental package. The nephelometer made measurements of the ambieﬁt
atmospheric scatteking cross section at an angle of.approx1mately 172.5° to an
incident light beam at a waveléﬁgth of'about 900 nanometers, and also measured
the ambient brightness of the atmosphere in two spectral channels. Internal
éxperimenta! parameters were a]so‘monitored during the descent of the probes.
The data received for each of these experiments from each of the probes (sounder.
day, north and night) have been tabulated as a funétion of ground received fime
and entered into the UADS'system. In order to correlate the ground received
times with absolute altitude for each probe the user is referred to the data
listings for the atmospheric structure (LAS/SAS) experiments tabulated in the
UADS files. _ | .

The following sections descriBe these entries and the additional. information |
tha:c has been entered into the UADS 1istings giving the individual expem‘mentai

parameters peculiar to that experiment.

2.0 BACKSCATTER CHANNEL

Appendix A is a sample 1isting of a portion of the data listed in the UADS

' system for the measured backscatter cross sections obtained during the descent of

,J‘SL
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the night probe. The first portion of the listing undér section 1.1 is a
tabulation of the angﬁlar weight ing of sensitivity function, f (8), for'thé
nephelometer as a function of scattefing angle with respect to the direction of
propagation of a nearly monochromatic incidént light beam (AA®20 nanometers) at
a uavelengthJL , of approxiﬁately‘goo nangmeters. This weighting function has
been normalized so that
[* ferde =1 |
y . Eq (2-1).
Under séction 1.2 the actual measured cross sections are listed in units of
yrlsr‘l as a function of ground réserved time {GMT). The data as
listed also include the data baseline offsets,_in order to illustrate the
'fTuctuation of the datz and to give some indication of baseline drift during the
descent of the probe. It is necessary to subtract these baseline offsets from
tﬁe data in order to obtain the true crass section. An accurate estimate of this
baseline offset may be obtained by noting thérvalue-df'the 1isted cross section
ina relatively scattering=-free region of the atmosphere, for example at times
corresponding to altitudes below 30 kms (times after 19 hdurs 13 minutés for the
night probe, for example). (A very slight correctfon for baseline drift due to
1nstrument temperature changes has not been included in these data since the
overall correction from entry to impact is of the order of one unit of binary
quantization.) | | _ .
) The first data listed for each of the-probes are readings of a monitoring
target placed in the field of view of the instrument. This target is .
automatically removed from the field of view of the instrument upon instrument
deployment as noted by the comment "Window Cover Open" fdr the day,,norfh and

night probes, or “"Aeroshell Deployed" for the sounder probe. For several of the

- probes the time of impact is noted, and in the case of the day probe the data are

f>.2.>
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tabulated from entry through impact and post-impact to instrument or probe

failure.

3.0 AMﬁIENT BACKGROUND RADIATION CHANNELS 7

| Appendix B is a sample listing of a portion of the data listed in the UADS
system as received for the night probe “"uv" and "viﬁible“ channeis uséd to detect
-ambient radiation. As shown in the listing under Section 2.1 the fnstrument

reading, E, in either channel in "H", or instrument, units is given by
= | (A) TN dA
Euv,ws -g R"’: ns ) I

where Ruv;vig is the spectral response function for the uv or visible

. Eq (3-1)
channels respectively in "H* units - uw-l-m*2-sr*l, and (N is
the ambient specific inensity in uw - m‘z-sr'l-nm'l-and'/\. is
measured fn nanometers. | | |

Values for R ()\) as a functi‘on ofA are tabulated for both the uv.ar,td
visible channels. Note that in addition to the main pass bands both chqnnelsihad
substantial spectral "leaks" at other wavelengths; |

The readings obtained in fhe uv aﬁdvisible channels are next tabulated
under section 2.3. The timés of window cover opening (day, night and north
probes) or aeroshell deployment (sOunder probes) are noted. For these data,
again, the baseline offset has not been subtracted from the data presented so
thaﬁ the user may attempt to note small deviations from the baseline. Baseline
offset values are approximately those values recorded by the instrument.prior to
window cover opening or aeroshell deployment. In one case (north probe) it will
be noted that the baseline offset was zero or less and is tabulated as zero. For
that case the baseline offset value could be reconstructed using calibration

 cycle data (not tabulated here) and the user is requested to consult the data

o
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shown in Ragent and Blamont, 1980, for the actual offset.

Because of spectral variations in the value-of I (M) as a function of
altitude and the complex form of R(\), consisting of several spectral bas; bande;
it is necessary to solve for I (N using equation 3-1 and models for the
var1at10n of the spectral shape and magnitude of the ambient radiation as a
function of altitude.

Again all of the data received from each of the probes are tabulateﬁ from

instrumental deployment until instrument or probe failure occurred.

'.4.0 - INSTRUMENT TEMPERATURE _

A sample of the housekeeping data of the instrument is tabulated in ﬁhe UADS
system as shown in Appendix C. This Tisting of temperéture\of the instrument at
Vthe location of the 1ight emitting diode (LED) versus ground recefved time (GMT)
is provided'tp indicate the rahge of internal environmentalrconditfons

experienced by the instrument.
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PIChirn-yvEnUrs NIGHT IRosh
NEPUELCHETER (SN) EXPERIMENT

1.0  BACUSCATTER CHANNEL
1.1  ANCULAR VEICHTING (NICHT PROBE)

FUNCTION, FOTHETA)Y, FOR

APPENDIX A

DACKSCATTEDR CHANKEL LOMMALIZED SO THAT

ANGLE
(DEG)
/

180.0
179,60
178.0
177.9.
176.0
175.0
174.0
173.5
173.0
172.5
- 172.0
171.5
171.0
170.0
69,0
168.0
167.0
166.0

165.0

164.0
163.0
162.0
161.0
160.0

159.0 -

158.0

157.9 .

2. BACISCATTER CHANNEL DATA

INRTEGRAL [F(THETA)D(THETA)]

FOTHETA)

0. .
0.011
0.022
0.035
0.057
0.087
0.116
0. 27
0.135
0.138
. 137
0.133
1 9.125
0. 101
0.069
© 9.042
0.024
0.012
0.007
0.003
@.004
0.003(5)
0.003
“ 0.002
. 0.001
0.001
.000

(FIGHT PROBE)

ROTE:

PLEASE SEF DATA OF

ATHOSPHERIC STRUCTURE

EXPERITERT (SAS) TO OBTAIN
ALTITUDE VS. TINE PROFILES

7. Y

oo GHMT BACESCATTER
(HR:MIN:SEC) (1/M-STER)

18:58.20.6 8.12E-02 .
18:58.20.6 3. 12E-02

DLACIOUT REGION
18:59:48.6 3.12E-02
16:59:49.6 2.95E-02
WINDOW COVER OPEN

18:52:50.6 1.31E-04
18:52:52.6 1.31E-04
18:50:54.6 1.31E-04
1£:59:55.6 1.31E-04
- —18:59:56.6 1.31E-04
3:159:57.6 1.51E-04
tB:59:58.6 1.31E-04
19: 0 .6 1.39E-04
19: 0: 1.6 1.31E-04
19: 0: 2.6 1.31E-04
19: 0: 3.6 1.31E-04
19: 0: 4.6 1.31C-04
19: 0: 5.6 1.56E-04
19: 0: 6.6 1.56E-04

- T . m.a .

1

. *

P
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IMPACT?

19:54:55.0 4.92E-03

2.0 AIBIENT BACEGROUND RADIATION CHARNELS
(NORTIl PROBE)

1 SPECTRAL FUNCTIONS N
2.1.1 DEFINITIONS _ :
INTEGRAL [ R(LAMBDA)I(LAMBDA)D LAMBDA]

- ECOUD) =
WHERE .
|  E(OUT) = NEPHELOMCTER READING IN "H* UNITS
R(LAMBDA)

e m s MM e e m e e A S - ———————

J(LAMBDA) = SPECIFIC INTENSITY OF AMBIENT LICHT |

» IN MICRO WATTS-METER SQ/STERADIAN/ NANO HETEBS

LAHBDA WAVELENGTH IN NANOMETERS

2.2' TABULATIONS OF R VERSUS LANBDA FOR UV (BG1)
CHANNEL AND VISIBLE (BG2) CHANNEL
2.2.1 W (BGLl) CHANNEL

LAMBDA '
(NANOHETERS) H UNITS/ mcamm_ns/ METER SQ-STERADIAN)
320 0.7E-04
325 - 1.8E-04
330 . . 4. 1E-04
335 8.0E-04
340 12.2E-04
345 16.8E-04
350 20. 1E-04
365 23.6E-04
360 . 24,8E-04
865 . 25.1E-04
370 | 24,6E-04 .
375 20.6E-04
380 12. 4E-04
385 | 5.5E-04
390 - 0.0E-04
650 0.0E-04 ’
700 8.6E-04
710 . 1.5E-04
720 . . 2.BE-04
730 - 5.0E-04
740 7.6E-04
750 | 7.6E-04
- 770 1.8E-04
780 0.6E~04
790 0.30-04
800 0.2E-04
850 0.8E-04
900 1.6E-04
950 b 1. 9E"’04 i -
1000 1.6E-04
1050 1. 1E-04
1100 0.8E-04

1150 9.2E~04

242.2 VISIBLE (BG2) CHANNEL

o

LANTDA R
« RANOIETERS) (H UNITS/MICROVATTS/METER SQ-STERADIAN)
460 0.9E-04
470 2.6E-04
480 5.6E-04
490 11.0E-04
500 18, 7L-04
310 24.95:-04

520 31.7E~-04

T v Sl Al el s s b bk —— i w e = s e e e

SPECTRAL FUNCTION IN "H" UNITS /MICROWATT/METER SQUARED-STERADIAN)




320 LAV

325 1.0E-04
330 4. 1E-04
335 .- . B.OE-04
340 12.2E-04
345 16.3E~04
350 20. 1E-04
355 23.6E~04
360 24.8E-04
365 . 95.1E-04
370 24,GE-04
375 20.6E-04
380 . 12.4E-04
385 . 5.5E-04
390 ' 0.0E-04
6E0 9.0C-04 Lo A
700 : 0.6E-04 - A
710 1.5E-04 - .
720 “ 2.8E-04
730 ' 5.0E-04
740 7.6E-04
760 3.5E~04
70 ¢ 1.8E~04
780 ' ‘ 0.6E-04
790 - 0.3C-04
3 800 ¢ : 0.2E-04
i 850 " 0.8E-04
| 900 - 1.6E-04
; 950 -~ 1.9E-04
' 1000 1.6E-04
' 1050 ' © 1,1E-04
1100 _ 9.8E-04
1150 : @.2E-04
2.2,2 y[SIBLE (BG2) CHANNEL
LAMBDA R . .
(NAKOIETERS) . (H UNITS/MICROVATTS-SQ METER-STERADIAN)
460 0.9E-04
© 470 : : 2,6E~04
. 480 e 5.6E-04
490 C 11.0E-04
500 18.7E-04
510 24.9E-04
520 - 31.7E-04
530 32.BE-C4 , :
540 30.1E-04 .
550 25. 1E-04
560 18.3E-04
570 12. 1E-04
580 7.3E-04
590 4.2FE-04
600 : 2.2E~04
610 1. 1E-04
620 : 0.6E-04
620 0.4E-04
640 ©.3E-04
. 680 ‘ - 0.2E-04
. 660 _ 0.1E-04
670 _ 0.0E-04
8oo 0.03E~04
' 850 ©.47E~04 .
: 200 0.95E-04
250 0.96E-04
1000 0.64E-04
. 1050 0.40E-04
1 1100 0.33E-04
T 150 0.09E-04
1?7 AIBIENT RADIATIOR (NIGHT PROBE)
i |
4 gt BACECROUND 1 BACEGROUND 2
t W:8EC) E, UV CHANNEL E,VISIBLE CHANNEL
l: "t UNITS Y UNITS {3
; Iﬂ::’.q-d
4 Wing, 0.8 6.00E+00
Mi.a 5.00E+00




3.

19254

19:54;
19:54:
19:G4:
19:54:5

ek G,

3.20E+01
3.20E+01

1.60E+01
1.60E+01
1.60E+01

INSTRUMENT TEMPERATURE AT LED LOGATION

(NORTH PROBE)

TIME TEHPERATURE
(G (DEC CEHTIGRADE) =
18:59:52.,0 ~-1.91
19:00:48.0 ‘=0.67
19:03:40.0 =0.34 -
19:05:20.0 0.00
19:07:36.0 0.34
19:09:28.0 0.67
19:11:28.0 1.01
19:12:48.0 1.34 -
19:14:16.0 1.68
19:17:53,5 2.69
19:138:57.5 3.02
19:290:33.5 3.36
19:21:05.5 3.69
19:21:53.5 4.03 o
19:22:41.5 4.37
’ 19:23:29.5 4.71

19:24:49.5 5.38
19:25:37.5 §.71
19:26:19.¢6 6.05
19:26:57.6 6.39
19:27:29 .4 6.72
19:28:01.6 7.06
19:29:03.6 7.73
19:29:37.6 8.07
19.30.09:6 8.40
19:30:41.6 8.74
19:31:13.6 9.08
19:31:29.6 9.41 -
19:32:01.6 9.75
19:32:33.6 10.00
19:33:21.6 10.76
19:53:53.6 11.09
19:34:09.6 11.43
19:34:41.6 11.76 o
19:35:13.6 12.10
19:35:29.¢ 12.44
19:36:01.6 12.72 .
19:35:17.6 13.11
19:36:33.6 13.45
19:37:37.6 14,12
19:34:53.6 14.45
19:38:09.6 14.79
19:38:41.¢6 15.183
19:38:57.6 16.46 *
19:39:13.6 15.80
19:39:45.6 16.13
19:40:01.¢ 16.47
-19:40:17.,6 16.81 .
19:40:49 .6 17. 14 .
19:41:05.6 17.48
19:41:53.6 18. 16
19:42:09.6 18.49 -
19:42:25.,6 18.82
19:42: 41 6 19,16
19:42:57.6 19.50
l9:43:13.6 19.83
19:43:45,5 20.17
19:44:01,¢ 20.50

. 19:44: 17,6 20.84
19:44:49 ¢ 21.51
19:45:05. ¢ 21.85
19:46:009,6 22.86
19:46:25 . ¢ 23.19 {(7
19:4G:41 .8 23.53 ‘()~
19:46:57.% 23.87
19:47:13.6 24.29
19:47:29 .6 24.54
19:47:45 . ¢ 24,87 €-1 ‘
Q0+ A Ay .




Chemical Analyéis of the lower Venus atmosphere was_performed

at three altitudes by the Sounder Probe Gas Chromatograph (SPGC),
initialiy called the Largé P:obe'Gas Chromatograph (LGCj.

Carbon dioxide and seven neutral minor constituents were
determined from individual and direct meaauremeﬁt of peak

areas by computerized curve-fitting. The instrument design

and functions, and the data f&utine and statistics, aré
described in IEEE Transactiﬁps on Geoscience and Remote

Sensing, GE-18 (No; 1), 85-93 (1980). The flight experiment

1s described in J. Geophysical Res., 85, (A13) 7891-902 (1980).




TI 1S A

PRINY

FORM 1413

MOCRE BUSINESS FORMS, TINC., B

Bl e e s e i e mia 4 e e e 2L ek s e e ek b Smn e n e At e o = e e e e A

¥ MODCOMP BUURCE EDITUR DATE  10/217582 15:01:57 FAGE 1 = = ] )
| — o } . fied
i CTTTTTT CoT . »Dqgi? A
] /\‘ R B T W i) n _
/1 (’ LOWER ATMOSPHERIC STATE PROPERTIES Oﬁv\‘ X%ﬁpﬁu
. i) j 2 FROM THE PIONEER VENUS SOUNDER PROBE =
/ 3
| 4 o R o e N B
b S BASED ON MERGED DATA FROM P A AND P B PRESSURE SENSORSs T 1 AND T 2 TEMPERATURE
| 6 SENSORS.
- { £ 3 e
)J { & DATA ARE LISTED AT 4 SEC INTEWVALS PRIOUR TO TEMPERATURE SENSOR BREAKDOWN AT . e o
' 9 13.1 KM, THEN, AT 32 SEC INTERVALS
L1y L ) - o o e
b | 13 GO 1S GROUND LEVEL ACCELERATION DUE TO GRAVITY, AT THE LANDING SITE *
‘12 o o
- 135 RO TS FLANETARY RADIUY AT THE LANDING SITE PLUS OR MINUS 0.25 KM
foA 14 . o o . . i *
15 ALTITUDE S ASOVE LANDING SITE
..... 16 e ] I R o L
'V 17 MW IS ATMOSPHERIC MEAN MOLECULAR WEIGHT (INPUT) i
18 o L o e
TG T IETA LS REAL GAS COMPRESSIHILITY FACTOR = P/(RKO X R T)
) 24 B e N . - ) . N
21 ESTIMATED ABSOLUTE ACCURACIES: OM Pr RHO cewvaeaall.5% OF READING
J— 22 : ,,,,,7,,07"1,,,‘[ asESsavsssEeEEans 1, ,K - - - S -
) 23. ON ALTITUPE.ceeeo0.4% OF READING e
24 . - L ) I S —_ I
25 GRT (HR:MIN) IS CORRECT To NEAREST .06 SEC. GRT (SEC) IS ROUNDED TO NEAREST SEC. _
YA 26 o - S i
) 27 DESCENT VELOCITY RANGES FROM 39 TO 12 M/S ON PARACHUTE, 53 TO 11 M/S IN FKEE
267 FALL. . - ‘
)o@ 291 s
o 30 PARACHUTE JETTISON RT 65.4 KM, 19:06.3 &RT L _
_ 31 -
) m-\__ o o R . - o
5 5 4
J o . _ _ S
} o - - T =y
)ioo ~ B ~_ -
—- - ) . R




Rl V413 PRIKOED I ULS.A

SOINGF

KO

MOOREBUSINE 54
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- 1 LOWER ATHOSFHERE STATE PROPERTIES
, 2 ERUM THE PIGNEER VENUS SOUNDER PROBE
3
: 4 _ Ao SEIFF, P.l. _ . _—
P 9 . :
— 6 RI = 6L52.0 KM —
7 G = 8.5694 M/SEC2
b 8 MW = 43.46
9
1¢ GRT (HRzMIN) GRT (SEC) ALT (KM) P (BARS) T (DEG_K) RHO (KG/M3) _ZFETA
i g 11 . .
. 12 18:49.646 67779 64.527 -9250E=-01 246.3 .1963E+Q0 .9999¢ B s
- i3 15:45 . 246 67791 64.336 .1G613€+00 246.9 .2146E+D0 .999p
i a 14 15349.913 67795 64.188 ~1041E+00 - 246.6 -2287E+80 9990 B
15 16:4%9.954 67759 64.034 S1GTLIE+QD 246.9 .2269E+00 9990
. 16 15:50.046 67503 63853 .1101E+00 247.2 -2330E+400 .9990 S
i 17 16:50.113 67847 63.732 -1132E+00 247.0 ~239TE+00 99990 :
) 18 _1E€:50.160 67511 63.5%1 -1164E+00 247.6 «2458E+00 .9990 e
TS i€:50.246 67515 63.433 .1196E+00D 247.7 .2525E+00 .999¢9
) 28 18:250.313 67619 63,259 «1228BE+00 248 .2 =2588E£+00 9990
21 18:50.359 67823 63._144 L1261E+D0 248 .9 .2650E+00 9990
22 15:5%.646 67527 63.3¢02 L1254 E+0D 249.3 «2715E+ 00 .9990
) 23 18:56.513 67831 62.864 «1327E+00 24%9.6 «2 7T69E+00 9998
24 18:50.550 674535 62.729  .136CE+0Q 250.3 =2841E+090 _+9990 e
25 1%:50.646 67-39 62.56% .13%5E+40 251.2 «2904E+00 .999¢g
i _d 26 16:50,713 67543 62.451 2 143GE+Q0 252.2 «2966E4D0 9990
i 27 18:50.7a0 67747 62.321 L1464E+0G 252.9 -302BE+00 .9989
N 28 12:56.846 67551 62.18% =149%E+00Q . 253.5 -3093E+00 .9989 B e
. .29 16:50.880 67653 62.122 «1517E+00 254 .3 «3120E+00 9989
o 3¢ 16:50.946 67557 61.995 _.1552E+68  254.% -31B6E+ 00 .99E9G
31 1£:51.913 67%61 61.862 .1559E+00 255.6 .3251E+00 9989
- 32 186:51e 0880 67665 61.729 -1627E+00 255.9 ~3325E+00 9989
' 33 12:51.146 67869 61.603 .1664E+80 256.3 -3395E+00 .9989
34 1£:51.213 67573 61.479 -1731E+00C 256.6 -3468E+00 -9989
‘4 35 18251200 67677 61.354 ~1739E+00 257.1 ~3539E+00 <9889
. 36 18:51.346 67551 61.228  L17TEE+00 258.0  .3605E+00 .9988
37 15:51.413 67525 61.1¢02 1% 1&E+00 258 .9 -36T3E+00 .9988
o, 38 16:51. 400 678869 60.984 £15056E2G0 259.5& ~3737£+00 -2988
o 3G 18:51.546 67593 60.36% L1294E+DG 260G.7 -38300E+00 .9988
4 18:51.613 6ETROT 6N.754 L1932E4080 261.6 -3863E+00 9988
- 41 16:51.660 67561 68.639 «1571E+D0 262.5 «3928E+00 9987
42 1£:51.746 67305 60.525  .2010E+DG 263.6  .3939E+DD .9987 -
43 15:51.813 €79 069 60.411 -2y50E+00 264.7 -4051E+00 9987
) 4% 18:51.879 67%13 60.301 ~2089E+00 2656 w4 114E+00 <2987
45 17:51.%46 67917 69.187 213 0E4+00 266 .8 «4177E+00 99&7
ﬁ_ 46 18:52, 413 67521 602,075 «21T1E+0GO 267.5 “424TE+00 .9987 )
P 47 18:52.07% 67925 59 .965 «2212E+00. 268 .4 -4312E£+00 «9986
48 18:52.146 67929 59 .846 «2256E+00 269.1  .4386E+00 .9986 .
- 49 152,213 67933 52 .729 .23U2E+00 269 .9 <4463E+00 © L9986
) 54 - 18:52.279 67937 59.614 «234TEY 00 270.3 «4543E+00 9986 B
B 51 18:52.346 67941 59.506 Z2399E+00 270.8 -4618E+00 9986
L 52 1%:52.413 67945 59.403 2432E+00 271.3 -4690E+00 L9988 o _
) 53 15:52.479 67549 5% .3 01 24 TF4E+D0 271.5 «4T6TE+00 9986
o 54 1k:52.546 67953 5%.210 -2516E+09 271.7 -4845E* 00 9986 - _
’ 58 15:52.613 67957 59.0%4 .2561E+00 271.8% .4929E+p0 9986
J 56 18:52.679 67961 58,968 «26UTEY00 272.0 -5014E+00 9986
57 1F:52.746 67565 53 879 .26S5E+00 272.3 -5102E+00 9986
5 1#:52.%13 67969  58.785 L26%TE+GO 272.5 -517%E+00 .99E6

-



‘. R - . . . . - - 7 _— s g,ék &\-'\Q:7 . N
DATE 08/21/82 12:11:46 PAGE 1 Qﬁgv’ \N4 =
Y FiLe 3
o e . i . ) A : .
‘ 1 THE DATA FRON THE PIONEER VENUS LIR EXPERIMENT ARE GIVEN IN THREE FILES i T o T o
) 2 Pl e
[ 3 (1) THE PRE-ENTRY DATA: (2) THE DESCENT DATA AND (3> JHE ON-EBCARD v ié L{
) 4 ,
.3 : o - o e . e L
S CALIBRATION DATA. . i o
6 | CEETI Sle s A L
. - I B . . e . e T A % . 5 %“‘i
i 8 THE FILES ARE ARRANGED IN FIVE COLUMNS., FIRSY 15 THE GROUND RECEIVED TIME o R v A
14 9 . . . R
10 (GRY) IN HOURS, MINUTES AND SECONDS. THIS CAN BE RELATED TO ALTVITUDPE, - J%tof~
11 . . , - ] :
12 PRESSURE, TEMPERATURE BY USE OF THE LAS FILE. THE UNITS FOR THE NEXT FOUR o
: gyt 2R ATUS u: 1E LAS F1 L Ine u FOR THE NEX1 FOUR
- 14 FILES ARE WATTS PER SQUARE METER. THE SECOND COLUNN, LABELED "A", IS FOR o - L
15 S
| 16 THE 3 TO 250 MICROMETER SPECTRAL BANDPASS. THE THIRD COLUMN. LABELED “B™. -
A7 . ] L ] v . . ] R
18 IS FOR THE 6 70 7 MICROMETER SPECTRAL BANDPASS. THE FOURTH COLUMN. LABELED ) - > ) )
15 ) o cTT o RS
AP "7« 15 FQR THE 7 TO 8 MICROMEIER SPECTRAL BANDPASS. THE. FIFTN COLUMNS o R G e
21
22 LABELED "D™, IS FOR THE 8 70 9 MICROMETER SPECTRAL BANDPASS. o
a3 : . &F -
25 A FACTOR OF "PI™, WHICH HAD BEEN INCORRECTLY APPLIED., HAS BEEN REMOVED FROM Gﬁ ;?f
.5% e : ‘ e N o I
| 2 THESE DATA, AND THE DATA HAVE HAD INSTRUMEANT ELECTRONIC OFFSET CORRECTICNS Qg -
’ 28 , - ] B ) o R
| 9. APPLIED. . o &
[ 3o e . I e e R4 W -
; 31 : o
I B2 THE FIRST DATA RECEIVED AFTER AN ENSTRUMENT CALIBRATION CYCLE IS DISTORTED o ) J’ : N B
33 . B
34 BY A "MEMORY™ EFFECT AND SHOULD BE DISCARDED OR USED WITH EXTREME CAUTION. j:i WdW )
as ; : i - &
} 36 THE EFFECT IS MOSY EASILY SEEN IN FILE NUMBER ONE., THE PRE-ENTRY DATA., AT g «
o 37 g T o o Dy i
| 38 FHE FOLLOWING TIMES 18135:53» 18:39:85- AND 18:42:17. : 3 ',‘§;7
’ 33 =
P 40 . S - - - ~
i 41 JHE ON-BOARD CALIBRATION DATA., FILE NUMBER THREE, INPICATE AN INCREASING
; 42 B - i
[ 43 SIGNAL DURING THE DESCENT PHASE OF THE MISSION. THIS WAS PUE TG INCREASING
- . . . [ . I L en : o
45 PROBE BUS-VOLTAGE; THE CALIBRATION SYSTEM WAS NOT ON REGULATED POWER. THIS
a6 ) ) )
””” 47 _TYPE OF CHANGE WAS OBSERVED DURING CALISRATION OF THE INSTRUNENT. THE LAST
48 : - ) o
49 CALIBRATION CVCLE ENDED 2 MINUTES, 18 SECONDS PRIOR TO IMFACT ON VENUS®
50

&1 SURFACE.
\ o
| ) o Lls/’// o
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*B MODCOMP SOURCE EDITOR DATE 08/21/82 12:12:01 FAGE 1 : r-[ ,%
i FILE NUMBEER THREE T o o N *';“7@/””“ T
2 o NGB .
3 LIR ON-BOARD CALIBRATION DATA I8¢
~ - — [E—
. S GRT A e c »
6 e e a— .
7
b _ 8 ‘aj"éﬁgss 2&32-9 2487.6 173.4 2336 .
9 18:35:a1 2048.9 209.5 175.7 136.5
10 o i
- 11 18:38:47 2592.2 218.6 228.5 272.7
12 18:38:53 2767.2 276.6 226.2 168.3 ~ o
13 -
: A4 18341359 2672.1 298.3 _236.5 177.8 - B
15 18:42:05 2656.1 282.5 2364.2 175.5
16 S —— - - - .
- .47 .183bHas21 1761.3 172.1 T1eT.8 114.8
18 18:52:27 1761.3 174.1 148.2 116.3 o o o -
13 1 148.2
Ja 20 18555333 2048.9 287.6 1T4.6 133.6 i S
21 18:55:39 2032.9 211.5 173.8 132.2
22 R o _
}a 23 18:58:45 2096.8 213.5 179.2 1365 '
24 18:58:51 2064.9 _215.5 179.2 136.5 e e
2%
i 4 26 19:01:57 20890.9 .211.5 181.5 138.9 .
) 27 19:02:03 2064.9 213.5 178.0 136.5
28 S B
1 29 19:85:09 208¢.9 219.4 178.0 136.5
36 19:05:15 2864.9 217.4 178.0 135.1 S
31
4 32  19:08:21 .2088.9 225.3 M8e.3 0 138.1 00
33 19:08:27 2064.9 211.5 179.2 138.0
, 34 S : —
% 35 19311333 20968 219.4 182.6 T138.6
36 19:11:39 2096.8 225.3 184.9 139.4 .
i 33. %9‘;“:.445 2160.7 235.2 191 .8 185.2
3 9:14:51 2144.8 233.2 188.3 142.3
4 o
‘ .44 a9:37:57 2224.7 23%9.1 éh2.1 1524
- 42 19:01:23 2224.7 247.0 197.5 186.6 i o
43
i 4 44  19:21:09 2320.5 262.8 211.3 -153.8 B
35 19:21:1% 2304.6 239.T 209.0 1553
46 ) o o B B )
P4 .47 19328321 23845 274 .6 318.2 364.0
48 19:24:27 2384.5 272.6 219.3 161.1 i
- 39 — 2.6 51 . e
- 50 19:27:33 2464.4 284.5 227.3 162.5 L e
51 19:27:39 2464 .4 284 .5 227.3 165.%
—_ 52 . - - N [ —
) 83 19:30:4% 2560.2 294.3 235.4 .169.8
___S4 __2%560.2 294.3 241.1 169.8 . — T
1
56 19:33:57 2608.2 308.1 243.4 174.1
BY T 15:34:03 2€08.2 3621 240.0 168.3
58



iy

FPIONEER~VENUS DAY PROBE ST ’ i v e —
NEPHELOMETER (SN) EXPERIMENT -\{{:7 T ) ?(Le AR
W ~
- __1.8 BACKSCATTER CHANNEL I < /
. “\_ b \‘4\1
B 1.1 ANGULAR WEIGHTING (DAY PROBE) o o ~ S N o
FUNCTION, F(THETA). FOR & ¥
N BACKSCATTER CHANNEL NORMALIZED SO THAT B a]\ o J .
ne . A
INTEGRAL [F(THETAID THETA! = 1 &S
T T UANGLE TTFOTHETA)D -
(DEG) o ) - o &
180.¢ 6. ;
. 17920 0.011 . »
178.0 6.022 o
177.0 . 8.035
176.0 6.057 3
. 175.¢0 0.087 L _ ) o
174.0 0.116 >
. 173.8 _..8.127 (e
173.¢ 0.135
172.5 - 0.138
172.0 6.137
171.5 0-133
171.¢ 0.125
_ 176.0 J0-101
169.0 0.069
_. 1le8.10 8.042
167.¢0 t-024
— 166.0 g8.012 )
165.0 6.007
.. 16480 0.005
163.0 8.004
i 162.0 0-003(5)
- 161.8 0.003
160.0 6.002 L B}
159.8 0.001
} _....158.0 0.601 B
157.¢0 0.303




1.2 BACKSCATTER CHANNEL DATA
(DAY PROBE)

NOTE: PLEASE SEE DATA OF
ATMOSPHERIC STRUCTURE

EXPERIMENT (SAS) TO OBTAIN
_ALTITUDE VS. TIME PROFILES




GMT BACKSCATTER

 (HR:MIN:SEC) (1/M=STER)
18:54:42.8 1.26E~02
18:54:46.8 T 1.2€E-02
BLACKOUT
18:56:10.8 1.26E~-02
18:56:11.8 1.19€E~-02
18:56:12.8 1.26€E~-02
. WINDOW COVER OPEN .
18:56:14.8 4.9 0E-05
18:56:215.8 4.90E-05
18:56:16.8 3.85E~-05
18:56:17.8 4.855E-05
18:56:18.8 4.55E-05
18:56:19.8 4 .55E-05
 18:56:20.8 4,90E~05
18:56:22.8 4.55E-05
18:56:24.8 4.20E-05
__18:56:25.8 4.90E-85
18:56:26.8 4.55E-05
18:56:27.8 4 . 90E~05
"18:56:28.8 4 .20E-05
18:56:30.8 4 .55E-05
18:56:31.8 S.25E-05%
_18:56:32.8 5.60E-05
18:56:33.8 4.90E~05
18:56:34.8 4.9 0E~05
18:56:35.8 5.60E-05
18:56:36.8 4.55E-05
18:56:38.8 4 .55€E-09%
. 18:56:40.8 4.55E-05
18:56:41.8 4.90E-05
 18:56:42.8 5.25E-05
18:56:43.8 6.65E-05
18:56:48.8 7.35E-05
18:56:49.8 8.40E-05
18:56:50.8 9.10E-05
18:56:51 .8 ?.10E-0%
18:56:52.8 9 .80E-D5
18:56:54.8 7.76E-05
o 18356:56.8 1.70E~05
18:56:57.8 8 .05€E-05
18:56:58 .8 B.15E~05
18:56:59.8 9.10E-05
18:57: -8 8.75E-05
TT18:57: 2.8 9 .45E~05
18:57: 3.8 9 .806E~-05
18:57: 4.8 9.4EE=-DS
18:57: 5.8 9.10E-05
18:57: 6.8 2 .80€E~0S
18:57: 7.8 9 .45E-05%
18:57: 8.8 9.45E~-05
18:57:10.8 8.75E~-05
1B8:57:12.8 8.75e-05
18:57:13.8 8 .40E-05
©18:57:14.8 B.40E-05
18:57:15.8 8 .40E~-05
18:57:16.8 8.75E~05
18:57:18.8 8.75E-05
18:57:19.8 T B.40E-05
18:57:20.8 7.35E-05
18:57:21.8 7.35E~05

Fioe 2T

fS



: 2.0 AMBIENT BACKGROUND RADIATION CHANNELS
! (DAY PROBE)
2.1 SPECTRAL FUNCTIONS
2.1.1 DEFINITIONS
“ECOUT) = INTEGRAL ERC(LAMBDA)I(LAMBDA)ID LAMBDA!

WHERE O

E(OUT) = NEPHELOMETER READING IN “H" UNITS
R(LAMBDA) = SPECTRAL FUNCTION IN “"H" UNITS/MICROWATT/METER SGUARED-STERADIA
I(LAMBDA) = SPECIFIC INTENSITY OF AMBIENT LIGHT
IN MICROWATTS /METER SQUARED-STERADIAN-NANOMETER
LAMBDA = WAVELENGTH IN NANOMETERS
2.2 TABULATIONS OF R VERSUS LAMBDA FOR UV (BG1)
CHANNEL AND VISIBLE (BG2) CHANNEL
2.2.1 UV (B61) CHANNEL

! - LAMBDA R
(NANOMETERS) (H UNITS/MICROWATT-METER SQUARED=~STERADIAN)

320 0.7TE~04
325 1.8E~04
) 339 4.1E-04
335 ) 2 .0E-04
340 12.2E~-04
345 16.3E-04
- 355 20.1E-04
- 3585 23.6E-04
- 360 ‘ 24 .8E-04
: - 365 25.1E-04
= i 37¢ 24,.6E-04
) 375 20.6E-04
- 389 12.4E-04
s 385 5.5E~-04
) 390 0.0E-Q4
6810 0.0E~-04
700 0.6E-D4
- 713 1.5E-04
¥ 720 2.8E-04
. 7390 S.0E-04%
R 180 . T-6E-04
E 750 7.6E=-04
. 769 3.5E~-C4
- TTTTTITY T 1.8E-04
780 0.6E~-D4
- 794 0.3E-04
__8up0 0.2E-04
- 850 0.8E~04
909 1.6E-04
T 9571 1.9e-04
1000 1.6E-04
B 1050 1.1E~-04
1100 0.BE-04

Toa

26 aop

-
~\\

e

Jn,j

AT

-
=&
T <
PRy
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‘g < (%’
xS A
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® ¢
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<3
- W
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| *B MODCOMP SOURCE EDITOR

DATE

SAMPLE NO.

08/23/82

17:18:00

PAGE

PIONEER VENUS SOUNDER PROBE GAS CHROMATOGRAPK

VENUS LOWER ATMOSPHERE COMPOSITION

14

15 ALTITUDE=*, KM
16
17
18

19  PRESSURE, BARS

“
~N
~

LFO

AT
oy
(41}

+=-G.14

+-0.02

<p.ue

5§57 OXYGEN
54

43 .6

19:07:39

0.519

+-5.8

- -

_¥m8.7

+-0.04

+-0.005

+-0.0€8

- -

+=-0.008

B

0.135 -------



4B MODCOMP SOURCE EDITOR

DATE

08/23/82

CARBON MONOXIDE

NEON

~ UPPER LIMITS FCR
UNDETECTED GASES

HYDROGEN

METHANE

KRYPTON

ETHYLENE

ETHANE

< 20

HYDROGEN SULFIDE

CARBONYL SULFIDE

PROPANE

< 4¢C

< 40

< St

NITROUS OXIDE#=z

*INTERPOLATED FROM THE SOUNDER PROBE ATMOSPHERE

**OPTIMUM CASE, MAY BE CONSIDERABLY HIGHER UNDER

<200

€3.8

---  36.2

10.6

176

17:18:00

PAGE 2

6T.2

+31.6=9.¢

+=3.7

+2000-0

_+296-0

19.9

+-2.3

-

+=~0.3

+=-3.1

+=-0.4

+5.54=-3.91

- -

+-0.6C

+350-155

i¢

3¢

70

STRUCTURE DATA (SEIFF, ET AL.).

SOME CIRCUMSTANCES.




*B MOCCOMP SOURCE ESITOR DATE  11/08/83 11:32:03  PAGE 1

t*;*;**;"*t*itit* LR S R B & 8 ti‘t;***';ﬂ **"k'****'* *a;:k****
_BULLETIN SASIN2 CREATED: 06/12/81 103:51:02 BY ARCALL
LA AR AR LIRSS SEEAE R R I EEREREESEEEEESEREIESESESES,]
.. S N e .
ATMOSFHERE STRUCTURE EXPERIMENT CATA TAKEN DLRING ENTRY CF THE CAY AND RIGHT
PROBES (SMALL PROBES 2 AND 3) IN THE ALTITUDE RANGE FRCM 127 KM TQ 70 KM ARE
NOW ENTERED IN THE SED FILEs AS OF 6/12/81e NARRATIVE ACCOMPANIES NIGHT
FRCBE DATA, e ‘

o NP e KR




B MODCOMP SOURCE EDITOR DATE 11/08/83 11:32:03  pase 1

] 1 ATMOSPHER: STRUCTURE EXPERIMENT (LAS, SA3)
2 2
3 ALVIN SEIFFy PRINCIPAL INVESTIGCATOR
[ S . ; e
} S
[3 DATA DERIVED FROM DECELERATIONS EURING _ENTRY OF THE FCLR FICNEER VEALS
7 PROBES INTO THE ATMOSPHERE OF VENUSe
8 g . .
S 14 LISTED POINTS CORRESPOND TO ACCELEROMETER SAMPLING TIMES.
...l
i1 2. ALL ALTITUDES ARE MEASURED RELATIVE TO ThE E052.0 KM RADIUS.
— 12 o [ . S -
13 3. ATMOSPHERIC STATE PROPERTIES ARE GIVEN IN THE LAST THREE COLUMAS.
14 DENSITY IS CERIVED FROM DFCELFRATION MEASUREMENTS; FRESSLRE, FRGM INTEGRATIOAN
15 OF MEASULRED DENSITIES IN THE EGUATION CF HYDRCSTATIC EQUILIBRILMG
e 16  AND TEMPERATURE FROM THE EQUATION OF STATE. SELECTED MEAAN MOLECUL AR WEIGHTS
3 17 VARY WITF ALTITUDEe ANLC WERE CERIVELD FROM ONMS AND BNMS CATA (SEIFF AND KIRK,
I 18 L1981 ). —
19
)ooe._.20 4. PROBE TRAJECTORY VARIABLES ARE GIVEN IN COLUMNS 3y 4y AND 5. PROBE
21 VELCCITYs PATH ANCGLE BELOW HORIZONTAL (GAMsDEG)s AND ALTITUDE WERE CALCULATEC
22 FROM THE EQLATIQONS OF MOTICMN ANLD THE NMEASURED LCECELERATICAS, STARTING FRCM
} 23 THE INITIAL VELOCITY AND PATH ANGLE AT ENTRY DETERMINED EY RADIO TRACKIAG
24 PRIOR TO PROBE ENTRY. ALTITUDE AND VELOCITY AT MODE CHANGE FRCM ENTRY
2% TC CESCEANT WERE CONSTRAINED TC MATCH ALTITUDE ANC VELCCITY DERIVEL FRCW¥
% 26 DESCENT NMODE CATAe  SMALL ADJUSTMENTS WERE MACE TO (A)Y THE TIME CF ENTRY
) 27 AND (B) THE ACCELERCMETER SCALE-FACTOR RATIO ON THE 600G RANGE TO ACHIEVE
28 THIS MATCHe
25
30 o _
31
32 i
33
34 ) )
H 35
3B . S - S - -
37
ES 38 I
39
- 40 ; -
41
e 42 — —
43
- 44 e I
45
46 el
i 47
— ... . .48 — i e L
49 STATE PROPERTIES CF THE MICDLE ATMOSFRERE CF VENLS
H 50
51 " PIONEER VENUS NIGHT PROBE
. =2 i
A S3 THE ALTITUDE REFERENCE IS TFE SCUNDER PROBE LANCING SITE AT £0524C KMy
S4 WHERE G = B486S4 M/SEC*=22
SS
S5é P PSR e e e e ’ '
57 GRT(HR VIN) GRT(SEC) ALTC(KN) VIKM/ 3D GAM(LCEG) RFEO(KE/NVNZ) P(NE) T(CECK)

SN -oo L
e 2

(Fle 57)



=B MODCOMP SOURCE EDITOR

DATE 11/08/83

11832203

PAGF
5 - 1B SS.,4%8 EE36T7.48 127.1 11.582 -41,.,10 «E8BE-0C
A 60 18 SSe4€2  £8367.73 135.2 11e585 -410% «127E-GA
61 18 59.466 £8367.98 133.3 11.586 -41407 e232E-08
£2 18 S59.471 68368 ,23 131e4 11587 -41.06 +3T9E-08_
63 18 5%e475 E8368448 12945 11.58¢ -41.0¢% «741E-CE
64 18 59479 683568.13 1276 11,590 ~41.04% 2134FE=-07
65 18 594483 68368.98 125.7 11.592 -41,02 «2T73E-07
66 18 594467 68365423 123.8 114552 -41.01 eS2SE-07 .
67 18 S5Se4S1 68365448 121.5 114554 -41,00 e113E-0¢
. 68 18 59.496 68369.73 120.0C 11.59¢ -404959 «231E~06
69 18 594500* ©5836%9.98 118.1 11597 -40e97 «447E-06
70 18 S94504* £8370.23 11642 11.55¢ -40.9¢ «B2TE-0¢
71 18 59.508 68370448 11443 11.600 ~40455 W150E-C3
) 72 18 594512 68370473 1124 11.601 —40434  4263E-03
73 18 59.516 68370.98 110.53 11.€602 -40493 «B4G2E=C5
74 18 9,521 68371.23 108.€ 114603 ~40.91 «80%E-CS
75 18 59.525 68371 .48 10647 114603 -40490 el30E=04
o 76 18 59.529 6837173 1048 11603  =~40e89  .213E-04
77 18 59,523 £68371.98 102.9 11.€02 -40.88 «3E1E-04
.78 18 59.537+ &£8372.23 101a0 114555 -40.86 «SESE-04
79 18 59.541 68372448 39.1 11.594 -40.85 «101E-03
8c 18 SS.E4¢ £8372.73 7.2 11.5832 -40 484 «176E-03
g1 18 55.5S 68372498 5543 11.565 -40.82 «278E-02
82 18 59,554 68373 .,23 93.4 11,535 -404.81 «467E-03
83 18 59.558 68373 .48 91.5 11.481 - 40,80 «RH1E-C3
o 84 18 59.5€2 68373.73 85.7 11.3%¢C ~40.75 e1Z4E-02
) 85 18 55,566 68373458 8745 11.247 ~40.7€ «215E-02
i 86 18 59.571 68374.23 8640 11.030 -40477 «324E-02
87 18 59457% 68374445 8443 16.73¢ -40.76 «4ESE-C2
88 18 554575* £8374473 825 10325  —40e7F  «5€4E-32
89 18 59.583+ £8374.98 805 3.796 -40a74 «93TE-D2
50 18 S9.587* £8375.23 . 793 Selt3 ~40e73 «129E-01
51 18 59.5S1* 68375,.48 77«5 £e285 40472  J173E-C1
92 18 59.596* 68375473 7545 Te 544 -40e72 «221E-C1
33 18 59e600* &8375.38 755 Ee665  ~40+72  +29BE-01
o 94 18 S59.604* 68376423 T424 4815  -404732 #3EZE-C1
ce 18 S94E0E8* 68376448 736 ‘E.027 -40.74 W4 3S5E-C1
¥ 36 18 59.612* 68376473 7248 44357 -40475 e496E-01
37 18 59,616 68376498 T2.1 TTEIT8T T C40.76  .545£-01
~ 98. 18 59.621  £8377.23 71.¢% 2,20F -40,.78 .601E=-01
- c
__..1ge _ L * INTERFCLATED ACCELERATION CATA .
101 T T
i02
103 ) T T T
104
); 105
_10¢
o 55 _ : I )
} 108
T 10% -
110
a7 o111 -
112
113 T T -
114
115
116

=4

«246E-0€
+ 25SE-0€
«683E~06
«116E-05
«204E~-0E

.2366E-0FC

«683E-05
«131E-04
«260E-04
«529E-04
«1B6E-03
+207E-02
+3S0E-02
«7T1BE-C3
«128E=02
«227E=02
«395E-G2
«£69E-02
.112E-0C1
+185E~-01
«310E-01
«E31£-01
«853E~-01
+148E+00
«252E+0C
e423E-0C
«ESTE+CC
«112E+01
«171E<01
e Z233E+01
e 366E+01
«S513E+01
eESBE+DL
eS22E+01

W 11i9E+02

«148E+02
«178E+02
«209E+D2
«239E+0Z
«2ERE+0Z

1€1.2
14440
13849

1472

12%.2

1253

12661
l1z4 a1
1171
117.5
122.0

1ze.e

124.2
14C.3
145.3
l14S.4
1573
1€2.9
leS.t
1e€Sa1
160.2
126 .9
1€7.2
1&65.5
15643
l€S.3
1E€Sa3
180.0
154 ¢4

1653

204.2
208s4
21145
20E8a7
20845
211.5

21444

22063
22943
22245

Cﬁ& 57 ) 2

1 e

e





