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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inventory information is now no longer maintained in the DSCs, but is now managed in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 ACQ. AGENT

- o ——— —— e ==

PIONEER 11

15-MIN INTERPLANETARY DATA, SFDU

73-019A-02D | SPHE-00482]

This data set consists of 2 magnetic tapes. The tapes
were written on 9-track, 6250 bpi, in SFDU format, and can'be
read with the VAX COPY command in VMS directory format. The
tapes are not labeled. The first two files on each tape
contains the volume description and the file formats. These
are followed by the data files. All data records are of the
same length, 32256 ASCII characters or bytes per physical
record. Each physical record contains 96 logical records of

length 336 bytes. The D and C numbers and time span are as

follows:
FILES
D# c# HEADER/DATA TIME SPAN
D-100501 C-031394 1-2/3-24 04/06/73 - 12/31/83
D-100502 C-031395 1-2/3-20 01/01/84 - 11/28/92



http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPHE-00482
dhoag
Text Box
SPHE-00482


CMWO31 DUPE OF D-100S501/F11CP1

START TIME = 1973/096
STOP TIME = 1973/181
START TIME = 1973/182
STOF TIME = 1973/365
START TIME = 1974/Q01
STOP TIME = 1974/181
START TIME = 1974/182
STOP TIME = 1974/345
BTART TIME = 1975/001
STOP TIME = 1975/181
START TIME = 19757182
STOP TIME = 1975/345
START TIME = 19747001
STOF TIME = 1974/182
START TIME = 1976/183
STOP TIME = 197&/366
START TIME = 1977/001
STOP TIME = 1977/181
START TIME = 1977/1B2
STOP TIME = 1577/365
START TIME = 19787001
STOF TIME = 1978/181
START TIME = 19787182
STOF TIME = 1978/345
START TIME = 197%/001
STOF TIME = 1979/181
START TIME = 1979/182
STOP TIME = 1979/365
START TIME = 1980/001
STOF TIME = 1980/182
START TIME = 1980/183
STOP TIME = 1980/344
START TIME = 19B1/001
STOFP TIME = 1981/181
START TIME = 1981/18B2
STOP TIME = 1981/34%
START TIME = 19827001
8T0F TIME = 1982/181
START TIME = 1982/182
STOP TIME = 1982/345
START TIME = 1983/001
STOP TIME = 19783/181
START TIME = 1983/183
ETOP TIME = 1983/345

BLOCK 1
BLOCK Bé
BLOCK 1
BLOCK 184
BLOCK 1
BLOCK 181
BLOCK 1
BLOCK 184
BLOCK 1
BLOCK 181
BLOCK. 1
BLOCK 1B4
BLOCK |
BLOCK 182
BLOCK 1
BLOCK 1B4
BLOCK 1§
BLOCK 181
BLOCK i
BLOCK 1B4
BLOCK 1§
BLOCK 181
BLOCK 1
BLOCK 184
BLOCK
BLOCK 1Bl
BLOCK 1
BLOCK 1B4
BLOCK 1
BLOCK 182
BLOCK 1
BLOCK 184
BLOCK 1
BLOCK 181
BLOCK 1
BLOCK 1B4
BLOCK 1
BLOCK 181
BLOCK 1
BLOCK 184
BLOCK 1
BLOCK 181
BLOCK 2
BLOCK 1B4

RECORD 12
RECORD Fé
RECORD 1
RECORD 93
RECORD 1
RECORD 94
RECORIEY 1
RECORD 9%
RECORD 1
RECORD 96
RECORD 1
RECORD 83
RECORD 20
RECORE &9
RECORD 20
RECORD 30
RECORD 72
RECORD 96
RECORD 1
RECORD 74
RECORD 78
RECORD 52
RECORD 29
RECORD 39
RECORD &3
RECORD 2¢&

- RECORD 1

RECORD &4
RECORD 29
RECORD %4
RECORD 1
RECORD 77
RECORD 1
RECORD %4
RECORD 1
RECORD 94
RECORD &
RECORD %0
RECORD 19
RECORD 84
RECORD 9
RECORL 88
RECORD 34
RECORD S0

(']



FLICPY = DUPE OF D=t

START TIME = 1988/001
=TOF TIME = 15887181

START TIME = 1789/124
STOF TIME = (98573453

ETART TIME = 1990/001
3TOR TIME = [990/178

START TIME
STOF TIM:

i
H

START TIM
STOP TIME = (93717151

ETART TIME = 1992!1%4
STOF TIME = 19927182

START TiMe = 1%%92/2(%
STOF TIME = (9927333

BLOCK 3
ELOCK 184

BLOCK 1
2LOCK i8d

BLOCK 1
SLOCK 12

BLOCE
BLICK 182

154

RECORD 74
RECORD &%

FECCRD &4
RECDRD 7

=

RECORD 3

FELORD 7

RECORD %2
RECGRD 95

“uRD 23

RECORT 2
RECORD 19

RECORD 2
RECORD &6

ECCRE 17
hELURU S

?? T 20




The University of Chicago
Laboratory for Astrophysics and
Space Research

933 E. 56th Street
Chicago Il 60637

Tel: (312)702-7836
FAX: {312)702-6645
Emall: lentz@odysseus.uchicago.edu

Date: April 1, 1993

Dr John Cooper

S. T. Systems Corp.
7601 Ora Glenn Drive
Greenbelt MD 20771

Dear John;

| am sending you today two (2) magnetic tapes containing the University of
Chicago Pioneer-11 Charged Particle Instrument archive data from launch through
1992. This completes the initial submission of the Cruise-Mode Archive Data for this
instrument as agreed by the Pioneer Principal Investigators. Additions to this dataset
will be made approximately annually as new data becomes available.

The two tape volumes are identified as follows; for the first volume:

Vol_ldent: USA_NASA_NSSD_P11B_0001
Data_Set_Name: Pioneer 11 CPI Cruise Data Archive
Data_Source: Pioneer 11 Charged Particle Instrument
Vol_Time_Coverage: 1973-04-06 to 1983-12-31

and for the second volume:
Vol_ldent: USA_NASA_NESD_P11B_0002
Data_Set Name: Pioneer 11 CPI Cruise Data Archive

Data_Source: Pioneer 11 Charged Particle instrument
Vol_Time_Coverage: 1984-01-01 to 1992-12-31

Sincerely

rdon A. Lentz
anager, Data Systems
Cec: J. Simpson

C. Lopate

C. Sethuramen

T



Dyl A s
S0SD3IF0000152060301208D3VE0IT0IMRR 00 /7 e
. : 5—5{?{-} -\ )—r.D
7 1_tdent: USA_NASA_NSSD_P113_0001
yal_Creation _Date! 1993-03-29

Madjum_Descriptions 1/2 inch, ¥ track: 6250 bpi magnatic tape: unlabeled

Tachnical_Contact!

Gordon A, Lentz

University of Chicage

Enrico Fermi Institute

Laboratory for Astrophysics and Space Resgarch
933 E. S&ih Street

Chicagos IL 60463 ——
elephanes (312) 702~7834
E-Mail: (NBI/DECnet) LASR::LENTZ

: (Internet) lentz@odysseus.uchicago.edu
Frev_Yols? ngne
CCSD$$HARKERHRK**QO1€CSDBSSOOGOZMRK**002 M

Tfﬁata_SeL_Name= Pioneser i1 CPI1 Cruise Dats Archive
Data_Source! Fionear 11 Charged Particle Instrument
G- ientific_Contact:

Prof. John A. Simpson

University of Chicage

Enrico Fermi Institute

Laboratery for Astrophysics and §pace Research
933 E. Séth Street

Chicages IL 60637

Telephone: (312) 702-7670

SpacecraPL_Charatteristics= The Ficnear 10 and 11 spacecraft are near-twin
spacecraft which were launched toward Jupite? about & year apart with differen’
rlosest-approach radii at the respective sncounters, and differing post-
encounter trajectories. FPioneer 10 was launched on March 3, 1972, and
ancountered Jupiter in December: 1973. Since Lhe encounter, it has been on an
escape trajectory from the sclar system, and at the end of 1991 it was at a
distance of about 33 AU from the sun. a celestial latitude of +3 degrees, and
ralestial longitude {measured eastward from the vernal equinox) of 73 degrees.
Tigneer i1 was launched April S, 1973 ang encountered Jupiter in December 1974
Its post-encounter trajectory was chosen 2 that it would encounter Saturn som
5 years lateri this encounter took place successfully in August*September 1973
At the end of 1971 Pioneer 1{ was at a radial distance of 35 AU, a celestial
latitude of +17 degrees and 3 celestial iongitude of -9% degrees. Eoth
spacecraft were instrumented with a full suite of instruments for fields and
_particles. including magnetometer. plasma sensors- and four energetic particle
¢ and cosmic ray instruments. Other instruments included an ultraviotet
photometer, infrared photometer, imaging photopolarimeter. and micrometeoroid
detector. The spacecraft are spin stabilized, Wwith the spin axis oriented

toward the earth. C%{M W m MM)
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Investigation_Dbjectives: The basic scie o ives of L
Chicago Charged Particle Instrument (CPID Fi 16711 are
categories: {a) those concerned with studies of the magnebtosp
environments of Jupiter {(Pigneer 10/11) and Saturn (Picocne il
those concerned with investigations in ithe interplanstary medi
objectives in the study of the planetary magnelospherses are de
documents elsewhere. The interplanebtary ciives are direct
studies of transient and long-term solar tation of galacti
towardes studies of acceleration mechanisms For cosmic rays in
space, and towards studies of propagation and storage of energ
particles. in what can be considered Lo be bthrese regimes of in
space. These are (1) the inner solar system beslween one and f
Bun. (27 the extended region of the zolar caviiy beyond the or
a predicted terminal shock in the solar wind at 50-150 A.U., a
petyeen the solar wind termination shock and the "modulation b
several hundred A.U., expected Lo be characterized by some kin
Lo the local interstellar medium. The basic interplanetary obj
summarized as follows?

{1y The measurement of the variation of the differential energ
Filux level of energetic charged particles {protons, helium, 350
and electrons) with heliographic radius, longitude and latiitud
Time variations in the radial and latitudinal gradients are of
interest for studies of long-term solar modulation of galactic
and the origin of the anomalous components of cosmic rays., Th
thought to arise from acceleration of cold, singly ionized in
at  ithe termination shock of the scolar wind., Radial and longi
variations are af interest for the study of the propagation of
s#lectrons in Lhe inner heliosphere, where eleciron acceleratio
from the Jovian magnelosphere i3 the dominant source, and for
cosmic ray particle propagation: acceleration. and transient m
traveling shocks and corotating interaction regions.

{2y Investigation of Lhe radial and longitudinal dependence of
spectrar composition. and Lime-intensity behavior for ensrgels
solar flares and solar active regions in both the isaner and ou
Measurements of spatial gradients can be used Lo determine par
energetic particle diffusion parailel and perpendicular to the
magnetic field, while composition measurements yield informall
acceleration and propagation of flare ifons within the solar at
COrORa.

Cruise data are useful for the following reasanz in planelary
{1} The state of ithe interplanetary energetic particles can be
the planetary fliybys to determine if large solar flare eventis
interplanetary shock acceleration may inject nev particles int
magnetosphere prior Lo or doing passage through the magnelosph
{2y Leakage of particles {e.g., Jovian slecirons) can be studi
of temporal phase with respect Lo the planetary rotation perio
inference of Lhe particle source mechanizn.

In order Lo mest the interplanetary objectives, conlinuous mea
fluxes, energy spechtra, and chemical and lsoctopic composition
charged particles in the interplanetary medium in Lthe inner an
heliosphere are reguired. In particular, for nucled which stop
{energy range 0.5 - &7 MeV for protowmsithe instrument separatle
individual nuclei including protons. helium and higher I nucle
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and measzures Lhe energy and

flux of nucleid which compleb

protons) s also measured. E

Instrument _Atbributes:

4, Bensor LCharaclteristics! The Fionger 1
Four separate sensors. which are the Hal
Bubsystem Telescope (LET). the Eleciron

the Fission Cell Detector. Detailed desc
Simpson et al. (1574a.bt 19B0). For crui
Lelescopes are utilized.

1. The Main Telescope. The major portion
by a 7-element solid state telescope utld
fs1 scintillator viewsed by & phobto-diods
srintitlator guard deltector viewed by a

Ltelesrone satisfies the response capabil
shjectives given above exceplt as supplen
below., Coincidence-anticoincidence requd
detectors define particle range interval
measured. In addiition. the amounit of sne
by individual particies passing therough

pulse height analvzers., thus providing i
identification and measurement of energy
The seven detector elements are identifi
D4; and D& are Li-drified silicon detect
scintitlator orystal: shaped in the form
its bottom face by a Li-drifled silicon

srintiliator. Detectors D1 and D2 are fo
Fionegepr 11 insirument in order to impro
flat and one curved detector. The so-cal
acceplance for incident events 15 formed
define an acrceptance cone of half angle

range measurement in this geometry. The

D4 with a cone half angle of 23 degrees.
additional range measursments. The D7 pl
311 particles penetrating the configuratl
defined by the large and small geometrie
Coincidence and anbicoincidence reguiren
triggered by pensiration of a charged pa
falso ralled range ID7s) in which countd
these reguirements 2 restriction reguiri
deposited in Dl and D2 Lo total at lesast
is incorporated in the form of the "slan
condition 2lininates background from ganm
by the Radio-isolope Thermoslectric Gens
the spacscratl, Since the sensor sleciro
enviranments in %ﬁ%&?g*aﬁﬁiaig space. Lh
by accidental coincidences in high flux

in the interpretation of data from such

magnetosphere or in very large solar fla:
dugust 1972},

Multipsrameter pulse-~height analvsis is

losses dus to charged particle jonizatio
by using multiple-ramp linsar post ampli
pulse height analyzers. Hence there are
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B. Bata_Channel_Ident

FERFRF I L LI F P LR H LR F LB FHF R BN A BB F R TR R R R F SRR GBS IR AE R ER 248 E

iD Code Bpercises Ensrgies Geomeiry Faclor
{egem-ster.:
Pion-10 Fion~11
DILBELNDTIDZ or D7) i P, He 310 MeV/iamu 7 7
i CHNG 520 HeVianu ~7 ~7
D1.02.8,8O07(D3 o D7) Z P He 11-20 MeV/any 1.30 1:27
2 i 1835 MeV/anuy 1,30 1.27
Z M 20-40 MeV/amuy 1,30 1.27
Z & 2E~4% MeW/amuy 1,30 i.27
D1.02.8.03.N0T(D4 or D708 3 Fr He 2024 HeV/enu 1.38 i
3 4 35-47 HeV/anu 1.38 1
3 N L4047 HMeV/any 1.35 i
3 a A45-57 HMeV/amu 1,88 i

D1.DZ2.08.807(D8 or D7) 4 F: Hez Zh~Z% HaV/lamuy 0,388 G.419
4 o 472-50 HeV/amu 4.388 0.419
4 M 47558 HMeV/amuy 0,288 0.419
4 e 52~-50 HeY/amnu 09.388 0.419
4 & 2 7 HMeV .388 g.41%

D1.02.D4.08.060T(D& or D7) B ¥y He 29-47 HeV/anuy 0.388 0,419
3 c B0-125 HMeVianu 0.388 0.41%
5 H 55~140 HeV/amu .388 0.41¢9
5 a £0-~188 HMe¥V/amu 0,388 5.419
3 - H-ZE HeY 0.388 2.419
D1.02.04.D5. D6 HOTIDT 7 P He »4£7 HeV/anu "~z ~Z
7 i) »128 HMeV/amu s "z
7 N »140 HMeVianu "z s
7 { *»1E8 HeV/anu "z “E

L1ILHOTILEY P 0.5-1.85 HeV 0.486 G488
He 0.3-1.82 MeV/anu 0.485 0.486

1.02 # 1.B5-8,80 MeV G.484 0.484
He 1.B2-50 HeV/any D.484 3.484

e e e ot e e ok A R A S e T e Gt Rt A e by DS IR SR ek S T ek o e S S otnle o e e e SRS S Lo SR e S e et e T ke e Ve WG s s va0n S sy o (e SO G S e S0 e o O S e ST S S G gaen s S g s s ot

#oted This logic is correct for the Pionesr 10 instrument onlyi for the
Pioneer-11 Lthis logic was changed Lot
D1.02.8.03.807T{(04 or BE or D& or D7)
Berause of the difference in the ID3 logic between the Pioneer 10 and
Pigneer 11 instruments. rates and fluxes for this ID should not be
conbined or added fros Lhe Lwo instrumsnis.

FEFERF R FIR PR LU S F S PRI E B RN R AR L L R RS R R RV R PO R B R R R R R R H LA R F R BB R R R AR RN B LB R R SR

_Readout: The CPI instrument readout of high priority rate and pulse
1t (PHA) information utilizes a four-frame cyole, where 33 bits are
: i ach main frame vord. consisting o 72 data bit T
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H *+ 3 {x &7 He
100%5/C longitude (Hel?d H G

&0 100%8/0 latitude {(Helio /4 5400 i

&1 100#Radial Distance of i 5000 is

a2 5/C Telegmeitry rate (bps i — 2048 is

&3 Effective bit rale {bps: 0 - z048 5

&4 /¢ Bpin Rate {(rpm w 10007 4000 - F000 i5
Data_Get Quality: HMost erroneocus data has been removed from the datasel. A
few 185-minute data-logical~records {(ses "Data_Organizaticn®. below) contain
data which is of dubious gualiivi these logical-records are flagged by seliing
the first data-item {(item #01, "Spacecrafi Identiftication Number”) Lo Lhe
value 000 {zero). In addition. any logical record for which there was no
telemetry coverage has this data item set zero isee "Data_Organization’)i
thus: any logical record which has a zero in the first data-item should be
ignored. This check must be made before any of datas or Lime checks ars
made. In cases where there were errors in the putation of any "Counts’,
the reported value will be set to "-1". Except when an entire 13-minute

block is filled (Item #01 = 0}, all other values will always be present {will
not be Filled.
Data reported during the first few weeks after turn on should not be used

in rate calculations. The instrument logic and slecironics were being tesied
during this period. The counts reported include readings from a2 mixture of
settings. and it is not possible to normalize them to a useful rate.

As stated earlier. this is primarily 8 "Cruise-Science” dataselt. Jupiter and
Saturn encounter data are included at the same resolution as the rest of Lhe
dataset for pruposes of completeness., The "Counts® data for the periods near
the planets will be acgurate. even if the Lime-resolution in this daltaset
reduces thelr usefulness! however, Lthe position and attitude data during these
pericds will not be accurate due to the rapidly changing trajectory of ihe
spacecraft. During the closest-approach to Jupiter some of our counting rates
overflowed the allowed telemeiry storage. so 15-minute rates should be viewed
with some suspicion.

Data Frocessing Dverviews

A. Experimenter Data Records (EDR):

The basic experiment data from the CPI is supplied by the Ames Research Center
{ARCY in EDR format. Each EDR contains the data from s Z4-hour pericd and
rontainsg four physical files. The first of these is a BCD file containing
gerneral information aboul the spacecrafi operations and about the ARC
processing for this period. The second file is also BCD and contains a record
of all commands sent Lo the spacecrafi during the period of the EDR. The iLhird
file is in 24-bit binary words and contains the latest 31 observations of
celestial latitude, longitude., clock angle of the Bun, and clock angle of
Canopus. The fourth file presents the CPI data for the period in physical
records consisting of a 24-bit-word binary header (34 words) and then the CPI
data in 286 24-bit binary words, as exitracied from 128 spacecrafi data frames.
The CPI1 Rate-scaler values in ithe EDR are in log-compressed form as described
in the document below.

The contents of the UC-CPI EDR are documented in a NABA documenti:

Pioneer 0Ff-1line Dats Processing Systenm
Experimenter Taps Formals

Grtober,

for Ames Reszsarch Lent
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Frimary Processing FProgranm
for Fioneer 10/11 CPI Datis
12/12/72

B. Frimary FProcesszing of CPI Datas
The basic processing program for the CPI data accepts the EDR-formalt dats Files
as described above and produces the "Summary Tape" and "CAL/MRO® datasels
described below. This processor provides (1) time validation and time
conversion from ground-received Lime Lo spacecrafi-transmitted time, (2)
rejection or flagging of invalid data, (3) rejection of null-pulse-~height
readouts, (4) computation of sectors {loock direction) for bolh counting rates
and valid pulse-height analyses. Since these oulput data products beltweesn then
contain 211 the significant data from the EDR, the EDR is typically recycled
after the summary tapes are found Lo be valid, typically after about 1-2 years.
ddditional programs are provided bto produce, from the Bummary Tape. two further
data products -—- Lhe "Pulse-Heighi® and "Rate®” tapes. These products are Llhe
ones which have been bLhe basis of Lhe UC-CPI data submission to the HSBDC for
all date from 1972 Lo Lthe preseni. The formal and conient n% these datasels
are well documented in Bimpson et al. [1974B1 which is available from the
Technical Reference File alt NEBDL. Brief descriplions of these datasels are
given below.
L. The Bummary Taped
A completes description of the format of ithe Summary Tape. Rate tape and Fulse
Height tape and of every parameber therein is given in GBimpson et al [1974b13.
The summary tape contains the bulk of the scientific data from the CPI. These
tapes are written in binary mode and 24-bit words (see the above document for
a description of Lhese "HEQOO" word formats) and the records are 825 words
iong. The logical-record structure within these physical records s complexs
therefore, these summary tapes are not suitable for distribution. The detailed
format of Lthe Summary ?&gé is documented in the JUPRD document referenced
above. A brief description of the contents of the summary tape are given
below. Ho Summary-Tape~-format data is included in the dataset being documented
here.
The summary tape record contains all the significant {i.e., non-fill}) rate and
{j.2.s non-zero} PHA data for 211 the CPI sensors (MT. LET, ECD, and Fission
Cell) at the finest available time resolution and alsc includes:

{1} hasic spacecraft and instrument support data - 5/C mode., formal. franme

counter, platform and instrument temperatures. DO bus voltages and current,

analog calibration values, instrument on/off status. B/C status words, bit-

rate and data-guality indicators.

{Z) Liming data given as the UT vear, day-of-year. and milli-second-of~-day of

the First non-f311 frame in Lhe record.

{3} calculated angle in the spin plane of the anis of the MT (Main Telescope)

for AT pulse-heighi-analvzed valuss ant rates.



Each logical record cont ~suboon
seguence” wh inciudes
. The Calibrate~Data/Me i Dataset.
£ ¥ PR . e =gy sy T RT el % e - N IR R . il 2 N oo, - 4 o, %
CAL/MRO datasel contains any CFI calibrate-mode or B/C-memory-readout data
ind during the 2Z4-hour dats-day contained in the EDR from which the above-
cribed summary-tape dats was derived. In addition: files 1-3 of the CAL/MRD
g will rcontain copies of the first thres files of the EDRE as described in
- N P A% P U
agraph (A} above.
If any calibrate-mode or MROD data is found. the fourth file of Lhe CAL/MRO tape
contains Lhis dalta in Lhe same format as iLhe data recorded in 2 summary-tape
legical records as described in paragraph (0} above.

2 §é§§§§ record con
) data from the WMT
ade up of at lea

{1} header-record {(HR} containing

ude parameters
- ﬁ%%vai %w“ %s? t%é MT during the LR
sunt of valid HT sveni

umber of Filled LEY and MT events during Lhe
rel

i
oo

~ & selection of averaged couniing rates correlalive
with PHA s
- livetimes for ithe correlative counlting rates
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{2y at leasi one physical record {may be more, depending on the number of
analyzed svenis during the 153-minute periocd) which contains the PHA values
{gounts) for esach non-zero MT (D1, D2, and DS} and LET (L1) detector, togsiher
with range of the analvzed particle through the telescope and the secior
{octant of 8/ rotation) in which the M7 event was detecled.

These FHA records are expressed in Z4-bit integer form.
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This tape is written in a mixture of 24-bit integer and 48-bit fFloating-point
word (HB0O) formats, A1l of the valid, non-Fill, rate-scaler values from all
CPI detectors are averaged over an rigid five-ninute intervals and recorded in
this dataset, expressed as average countsisecond and associated seconds-of-
coverage. For the M7, sectored {(octani) rates as well as omnidirsctional rates
are giveni secioring is Lo be ignored if the 8/C bit rate Falls below aboutl
256 bps. Bupperting information included in the formal isd

times of the accumulaition interval
3 rate. eto.}

P!

5. Becondary Froo ng of CPI Data
The secondary processing scheme uses as input the Pulse-Height and Rate lapes



above date
The prograns ]
spike’ evenis
grage aver al
information
Height and Ha
al snalvsis |
soe Daltaseils
This is the datassl which is included in the archive in thisz volums.
& FHINT tape (Pulse-Hgight INTegrate Pooontaing all the informalion
cessary Lo get a basic sebt of counting g and fluxes of cosmic ravs for
rious species in sslected energy ranges red with the CPI. The tape is
created by processing Pulse-Height Lapes g tapes {see E and F above).
The standard PHINT tape compuites counts during rigid 18-minute intervals in
Universal Time at the spacecrafi. A11 15-minute intervals will be included in
the PHINT tape, with times of Fill represe: by records in which ithe 1st
word {s/c ID number) set to zero. A1l records should be checked Lo see i the
ist word s zero before any averaging is done with that record. The PHINT
tape has &4 ASCII data-items comprising 234 characters in iLthe formals
(13:,17,14-13,14,110,14,17,14.19,14,18,61{15,16),15,1%,2715,414,15,17:16-415}
in gach logical {(15-minute) record,. giving a total record length of 32,256
ABCII charactlers.
Housekeeping information and Lwo Lypes of data are stored in Lhe PHINT tape.
(1} The housekeseping information includes the spacecraft identifier. the start
timeg for sach %Qﬁﬁﬁ%%&i?ﬁﬁ interval and sparecrafi coperation information: the
telemeiry bit rate, spin rate. radial distance from the Sun, heliographic
Tetitude and longitude s also Included.
entv-seven 'boxes’ are defined. Each "box’ contains the tolal number
5} in the time interval of & specific charged particle speciss in &

g ic energy range. Every non-zero. good Pulse-Height event is analyzed io
termine its energy and charge, and then added to the appropriate "hox’. No
consistency check s made for the charge determination. Thus during periods of
high solar activity many “boxes’ may contain significant numbsrs of background

inter due Lo pulse pile-up: slectronic noise or nuclear interactions

g in Lthe various deleciors.

There is also included the total number of pulse-height events in 5 ID7s. which
can be used as normalization in order to determine fluxes.

N.B. There was radiation damage to some of the Pioneer 10 delectors during the
passage through Lthe Jovian magnetosphere. The damage has resulted in a slowly
varying change in the calculated channel for a given energy deposit in the
detectors: most especially DI and DZ. This variation has been corrected for in
the ‘hoxes’ on the PHINT tapss.

{2y In addition Lo the "hoxes’. eleven important, non-pulse-height analyzed
counting rates {(counis) are computed. Aleng with each szel of counts is the
associated livetime {(secondsi, With this inforwmation counting raltes can be
ralculated.

M.B. The spacecrafi telsmelry 031 data transsission is ofien
such that our data readouts do not divide into 1Z-minutes (900 seconds?
Far this reason, Coverages during some "13-mis intervals”® oproasionally will
be greater than the nominal Lime interva £ seconds. This is not a cause
for concerns but is merely an artifact of ihe averaging procedure The



in the datasset are Lhs id be used iy CasEs
Data Usags:
4. Non-Pulse-Height analvzed rates:
lyzed counts and coverages can be used to make
time interval. The wser should zcounulate Lhe
zired averaging periocd. then calcoulate the rate
rater =  Buml counts ¥ / Sum{ coverage )
This method should be used for all rates. including the two subcom analoyg
rates D7 {(counts/second) and ECD {amperes). as mentioned earlier in ssciion C.
M.B., To avoid biasing. age should be kept for Lhe
Lire averaging interva wish Lo compute Z4-hour
uxes: do nol calculate e ang then average Lthe 24 1~
ur pericds, bubt insiea compute Lruese Z4-hour sums of
th counts and Coverage unting rate.
B. Pulse~Height analvzed rates and fluxes from ithe 27 "boxes’:
The user may choose from three possible normalizaetion melhods for calculating
counting rates for the Z7 "bowxes’ of cosmic ravs.

If & true flux (particles/cm?2 s sr MeV/n)! is desired, you should divide the
counting rate by Lhe geometrical faclor and the energy interval.

{1y Pseudo—count method {pocm) This iz the recommended melthod for calculating
rounting rates and fluxes. It must be used for accurate values when Lhe
counting rates are so low that few or no events are accumulated during a 13-
minute interval I is less accurate during times of high., variable fluxes.
it Ys mever grossly incorrect.
the pom normalization s used, the number of bod counts which would have
abserved if all incident particles werse analyzed s estimated for esach 13
g PHINT tape interval, and these “pseudo-counts’ are summed for the entir
ging period. The pseudo-count total is divided by ihe appropriate rate
ags total to determine the counting rate.

For sach 18-minule interval read the four values bxont, rioat, idont and rtovyg
from the PHINT Lape and caloulate Lhe value pont ast
pent = buent ¥ rtont 7/ idont
whers
buont = number of counts in a mabtrix "box’
rtont = pumber of ctounts in the rate scalar associated
with the norsalizing 1D
idont = pumber of counts in the normalizing 1D
rtovyg = seconds of coverage for the ralte scalar associated
with the normalizing 1D
pont = nuspber of pseudo-counts
There are Ltwe sperial cases, in the computation of pont. Lo be considereds
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IF tess bLhan 100% of ihe evenis are being pulse heighlt analyzed, Lhis method
breaks down when Lthe normalizing rate varies significantly during an averaging
interval., Thus it works poorly during flare periods, when large Lransients,
such as shocks, pass the spacecraft, and nesr planstary encounter periods.
{2) Pulse-Height-Livetime method (phlt). This meihod sums bucocnts and phits
ar the whole averaging intesrval.
pulse height livetime for each ID counts
a sub-imterval by the valus of iLhs Lhat
interval. That s, the counterst umuiated
ng an interval and then
phit = ident # rlcovg /¢ ricet
{see powm method above for the recommended rnormalizing 1D and associated rateld.
The rounts in a “box’ and Lthe phits for Lthe sub-intervals are sunped Lo gebt 2
nhit for the entire averaging interval. The average Flux i3 calgulated as?
Fluwr = Bumi bront P/ Suwm{ phit )
This method breaks down when the normalizing rate s so low that few or no
counts are accumuiated during a 18-minute interval,
Data Organization: A CPI PHINT-tape logical record contains the data (with
content and datum—size as specified in the "Data_Set Paramelers® section above
angd. in the "FUORMAT.EFDY file. in the ”g&iﬁfﬁw@yﬁiﬁﬁi segction) for a 13-minute
period of tire synchronized with hour boundaries. [t has a2 size of 336 ASBCII
characters {byvigs). A physical tape record will consist of a3 concatenation of
%4 logical records, have a size of 32,2356 bytes and contain the data from one
dav, & vear of CPI-PHINY data consists of sither 345 or 348 such phyvsical
records {a total of 11,773:440 or 11-B05,686%96 %yis%}g & year of data will be
rontained in Lwo separate data files. each conbtaining not more than six manths
of data.
In the case of wmissing datas
{1} if no caverage-time is available for any 15-minute logical record or
series of logical records. such logical records have every one of the 64 data-
items in them ssl to zero valuesi this is a "zero-logical-record®. In such
records, bhe "Bpaceorafbt Identification Number® will be zero and the logical-~
recaord can be fgnored by an initial check on that Ttem (see alsso,
"Data_BSet Gualiity® abovel.
{2} 1% no coverage was obltained for an entire day. Lhe physical record for
that day will exist but will consist of 94 zero-logicali-records as defined
above. This is done to preserve the overall structure so that (for example)
FORTRAN "READs’ based on multiple-day FORMAT specifications are easily
possible.
File_Class _Relationships: N/A&
Lit_Referencest
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iDZ Protons

& HIDZFZ Counts For PH How
I0Z FProtons

7 HIDZP3 Counts for PH Bo
107 Frobons

21 HIDZP4 Counts for PH Bou
iz Protons

kil MIDZPE GCounts For PH Box
InZ Frobons

0 MIDZHE Counts for FH Bowx
ID2 Helium |

1 HID3P Counts for PH EBox
103 Protons

£ NIDGHE Counts for FH Box
183 Hetiium |

3 HIDAE Counts for PH Box

4 HID4P Counts For PH Box

104 Protons

b NID4HE Counts for PH Box #14:
I04 Helium (24 - 2% HeV/anmul
& NID&ZLZ Counts for PH Bowx #1353 ID4 I > %2
7 NIDSE: Counts for PH Boy #14:  1DE Elechirons
B KIDBEZ Counte for PH Bow #17:
IDS Elecirons {2 u min. fon.!
g HIDEFL Counts for FH Box #18:
108 Protons (29 -~ &7 HeV!
Y] HID3pP2 Counts for PH Box #19:
iDE Protone (29 - 47 HeY)
i HIDEFRZ Counts for PH Baox #20:
108 Protons (42 - 94 HMeV)
Z HIDBPR4 Crunts for PH Box #21:
In8 Protons (854 - &7 HMeV:
3 HIDEHE Counts for PH Box #22¢
108 Helium (29 - &7 HeV/amul
4 MIDSZIGEZ2 C(Counts For PH Box #23: IDS Ix2
& HID7ZIGE Counts for PH Box #243% ID7 I35
& BHID9E Counts for PH Bow #25: IDY Elescirons
7 NIDIOE Counts for PH Bow #Z46: 1010 Elsctrons
g NID7+13 Counts for PH Box #27:
D7 + 1D13 (> &7 HeY/amu)l
g HEGLONG  100#8/C longitude (Heliographic coord.
& HEGLAT 100%8/C %st%iség {Heliographic coard.}
i HEGRAD 100%Radial Distance of s/c from Lhe su
2 TELBRATE 85/C Telemelry rate {bps?
3 EFFBRATE Effective bit rate (bpsi
4 BPIMRATE S5/C Spin Rate (rpm x 1000}
jeld_Name: B/C identification number
jeld _Mnemonic: BCID
jeld Unitss  ASCII characters
jeld _Resclutiont N/A
ield Range: 10 - 11
teld Descriptiont B/C identification number {(10= Pi
jeld Representationt 3 AGBCII CHARACTERES (13}
ield Hanme: EBiart Lime for 1S5-min interval
ield Monemonict IBTIN
feld Units:  10%Seconds of Day
ield Resolution: N/S
teld Range: O - 844040

{11 - 20 Ha
05

(11.08 ~ 13
Gh:

{(313.25 ~ 18
07z

{185.86 - 17
8

{17.78 - Z0
0%

i1 - 20 HeV
i

{20 - 24 Hel
1i¢

20 ~ 284 HeV
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gld Descriptiont 10#%#5econds tery
gld Representaltions 7 ABCII i7%
eld _Namei: Day of Year

gid Hnemonict DOY

eld Unitst Day of vear

eld Resolution: 1 day

#ld _Range: 1-3&4

eld Description® Day of Year (Jan. 1 = 1}
gld_Representation: 4 ABCII characters (I4)
eld HName: Years from 1970

eld_Mnemonic: YEARYO

eld_Unitst year

geld _Resclution: 1 year

eld_Range:! 2-32

eld Descripliont Year from 1970 (2 = year 19
#ld Representationt 3 ASBCII characters (13)
gld_Mame: LINLZ time coverage

eld _Mremonics TLINLZ

ald _Unitst seconds

2ld_Resolultion: 1

ald_Range: 0-900

eid Descriptiont Coverage (ssconds) for Rate
eld_Representation: 4 ABCII characters (14)
gld_Name: LINLZ counts

egld _Mnemonic: CLINLZ

eld_Units: counts

eld_Resolution: |

eld_Range: (-2147483392

eld Descriptiont Counts for Rate #1:@ LINLZ
gld Representationt 10 ABCII characters (110
gld Mamed DIBNZ Time Coverage

eld Mnemonici: TDIBNZ37

gld _Units: seconds

gld Resolubtiont i

eld_Ranget: 0-900

eld Descriptiont Coverage For Rate #2:@ DIBHNZ
eld_Representationt 4 ABCII characters (14}
eld_HMName: DIBNZ Counts

eid _Mnewonics: CDISNZ37

gld Units: counts

eld Hesolution: 1

eid Hange: O-412000

gld Descripitiont Counts ¥for Rale #2:¢ DISHNZ
gld Representations: 7 ABCII characters (17}
eld _Name: DIZENI Time Coverage

eld Mnemonics TDIZEN3Y

gld Unitst zeconds

gld _Resoclutiont 1

eld_Range: 0-900

gld Descriptiont Coverage for Hate $3¢ DIZEHN
eld Representationt 4 ABCII characters (14}
g#ld_Mame: DIZENI Counts
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gld _Mnemonic: NID7IGS

eld Usnitsi Counis

gld_Resolutiont 1§

e¢ld _Range: 0-4300

gld Descriplion: 107 I > B
eld_Representation: 4 ASCII characters (14)

[
[

_Hames: PH
Tnenan i
§z§§ i Cou

3

0

&

Le

i

P B R R
Jﬂ*
Hy
4
3
ool
s G
f:‘"“*

"”%i
w3 3
AR =]

i

£
4
b ped S0

[ IS |

ok

&

= :

& %éﬁggs -850

eld_Descripbtiont IDY Electirons

& w%%ﬁ?%%%%i&i%éﬁi 4 ABCII characters {147

eld_Name: FH Box 26 Counts

eld _Mnemonic: NIDIOE

eld_Units: Counts

eld_Hesolution: 1

gld_Range?® (0-4800

eld Descriptiont IDI0 Elecltrons

eld Representationt 4 ABCII charact {i4}

e#ld_MName: PH Bow 27 ﬁﬁ@%éz

eld _Mnemonic: NID7+1

z2id Units: Counts

glid FResolutiond 1

eld Range: 0-2000

gld _Desceiptiont ID7 + ID13 (367 MeV/amu)
eld Representation: 3 ABCII characlters (I3}

zld_Name:3/C Heliographic Longitude

eld yﬁéﬂ§%%i§ HEGLONG

eld_ _Units: i00#degrees

géﬁﬂ%%%a%&i%$ﬁz 01 degrees

eld_Ranget:~18,000 -~ 18,000

gld _Descriptiont Heliographic Longitude ﬁ? 5/C in 0.0l-degress
#1d_Representationt 7 ASCII Characters (I7

gld _Mamei: 5/C Heliographic Latitude

gld_Mnemonic: HEGLAT

gld_Unitst 100%degrees

eid Resoclutiont §.01 degrees

eld_Range: -9,000 -- 9:000

eld Descriptiont Heliographic Latitude of S/C in (.0l-degree
eld_Fepresentationt & ASCII Characters (I&)

eld_Mame: Radial Distance of 8/C from Sun

eld _Mnemonic: HEGRAD

gld_Units: 100%AU

gld_Hesoclubtion: ,01AU

eld_Range: 100 ~-- 8000

eld Descriptiont Radial distance of the Spacecraft from the Bun in
eld Representation: § ABCII Characters (15}

zld Mame: 8/0 teleneiry ralte

gld_Mnemonic: TELBRATE

gid Unitsi bitg-per-gsecond

sid_Resclution: 1 bps

eld_Range: 16-2048
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Figld_Name: Effective bBit rats
Field Mnemonic: EFFBRATE
Field Unite: bits-per-second
Field _Resoclulion: | bps
Field_Range: 8-2048
Field Description: Effective bit rate
Field Representation: 5 ASBCII characters (15}
Field_Names 8/C spin rate
: Field_HMnemonict: BFINRATE
Field Units: rpm x 1000
Field _Resoclution: 1
# Figld Range: 4000-9000
Field Description: 8/C Spin Rate
Field Representationt 5 ASCII characters (I35}
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