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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inventory information is now no longer maintained in the DSCs, but is now managed in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/
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http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPMS-00268
dhoag
Text Box
SPMS-00268


REQ. AGENT RAND NO, ACQ. AGENT

VJP RCI048 LLD
RD3216 BCD
ATS-6

ENERGETIC PARTICLE SPECTROMETER DATA

74-039A-07A

This data set catalog consists of 4 ATS-6 data tapes. Tape D30956
and C19778 are both 1600 BPI, D35157-59 are 6250 BPI, and there C tapes
are 1600 BPI. All of the tapes are 9 track, Binary with 1 file of data.
The tapes were created on a CDC 7600 computer.

Time span are as follows:

D# c# TIME SPAN
D- 30956 C-19778 6/14/74 - 12/31/74
D-35157 €-20768 1/01/75 - 12/31/75
D-35158 C-20769 1/01/76 - 12/31/76
D-35159 C-20770 1/01/77 - 12/31/77
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THE IVAN A. GETTING LABORATORIES

The Laboratory Operatione of The Aerospace Corporation is conducting
experimental and theoretical investigationa hecessary for the evaluation and
application of scientific advances to new military concepts and systems. Ver-
satility and flexibility have been developed to a high degree by the laboratory
persennel in dealing with the many problems encountered in the nation's rapidly
developing space and missile systemeg. Expertise in the latest scientific devel-
opments ig vital to the accomplishment of tasks related to thege problems. The
laboratories that contribute to this research are:

Aerophysics Laboratory: Launch and reentry aerodynamics, heat trans-
fer, reentry pPhysics, chemical kinetics, structural mechanics, flight dynamics,
atmospheric pollution, snd high-power gas lasers.

Chemistry and Phyaics Laboratory: Atmospheric reactions and atrmos-
pheric optics, chemical reactions in polluted atmospheres, chemical reactions
of excited species in rocket plumes, chemical thermodynamics, plasma and
laser-induced reactions, laser chemistry, propulsion chemistry, space vacuum
and radiation effects on materials, lubrication and surface phenomena, photo-
sengitive materials and sengors, high precision lager ranging, and the appli-
cation of physics and chemi stry to problems of law enforcement and biomedicine,

Electronics Research Laboratory; Electromagnetic theory, devices, and
propagation phenomena, including plasma electromagnetics; quantum electronics,
lasers, and electro-optics; communication sciences, applied electronics, semi-
conducting, superconducting, and crystal device physics, optical and acoustical
imaging; atmospheric pollution: millimeter wave and far-infrared technology,

Materials Sciences Laboratory: Development of new materials; metal
matrix composites ang new forms of carbon; test and evaluation of graphite
and ceramics in Teentry; spacecraft materials and electronic components in
nuclear weapons envirenment; application of fracture mechanics to stress cor-
rosion and fatigue-induced fractures in structural metals,

. Space Sciences Laboratery: Atmospheric and ionospheric physics, radia-
tion from the atmosphere, density and composition of the atmosphere, aurorae
and airglow; nagnetospheric physics, cosmic rays, generation and propagation
of plasma waves in the magnetosphere; solar phyeics, studies of solar magnetic
fields; space astronomy, x-ray astronomy; the effects of nuclear explosions,
magnetic storms, and solay activity on the earth's atmosphere, ionopphers, and
magnetosphere; the effects of optical, electromagnetic, and particulate radia.
tions in Bpace on space systems,
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El Segundo, California
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ABSTRACT

This report is the user's guide to the data obtained by the ATS-6

Aerospace Corporation energetic particle detector and deposited at

the National Space Science Data Center. Contained are descriptions

of the instrument, calibration data, information on instrumental and

operational anomalies and a description of the procedures used to

reduce the data.

A description of the format of the data is also presented.
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ATS-6

Energetic Particle Radiation
Measurement at Synchronous
Altitude

G. A. PAULIKAS

1B, BLAKE

§. 8. IMAMOTO

Space Physics Laboratory
The Aercspace Corporation
El Segundo, Calif. 90245

Abstract

The Asraspace Corporation snergetic slactron-proton spestromater
opersting on Applications Technology Satellits-8 (ATS-8) detacts
energetic slactrons in four channels hatwesn 140 keV and grester
than 3.9 MsV, snd messures ensrgetic protons in five anergy chen-
nals betwean 2.3 and 80 MaV and enargetic alpha perticies in three
chenneis between 9.4 and 94 MeV. After more than a year of
oparation in orbit, the experiment continues to mturn axcellent
data on the behavior of energetic magnetospheric electrons as well
= information regarding the fluxes of soler protons and siphs
particles.

Manuscript received August 1, 1975, Copyright 1975 by JEEE
Trans. Aerospace and Electronic Systems, vol. AES-11,no, 6,
November 1975,

This work was supported in part by the U. S. Air Force Space and
Missile Systems Organization, under Contract FO4701 -14C0075,
and in part by the National Acronautics and Space Administration,
under Contract NASW-2762.

I. Introduction

The region of space near the synchronous altitude is a
fascinating part of space where various domains of the
magnetosphere meet and interact. Fig. 1, taken from Frank
[1], graphically flustrates the confluence of the plasma-
pause, the extraterrestrial ring current, the boundary of the
zone of energetic particles, and the Earthward terminus of
the plasma sheet in the immediate vicinity of 6.6 R,. The
study of the interaction of the various plasmas with vastly
different densities and temperatures and the energization
and dynamics of these plasmas are the goals of the Environ-
mental Measurements Experiments (EME) on Applications
Technology Satellite-6 (ATS-6).

The aerospace experiment described in this paper con-
tributes to these goals through measurements of the high
energy tail of the electron distribution function. The experi-
ment covers the energy range for electrons from 140 keV
to greater than 3.9 MeV, and the experiment is expected to
yield important results regarding the acceleration and
dynamics of the energetic electrons. While previous
measurements (see the compilations [8] and [9]) have con-
tributed a great deal of information regarding the behavior
of energetic electrons at the synchronous altitude, compre-
hensive measurements such s those being made on ATS-6
of the entire distribution function for a given particle
species have never been made.

Not shown in Fig. I, but also present in this region of
space during solar particle events, are energetic protons and
alpha particles (and possibly electrons) of solar origin.
These salar particles may penetrate to altitudes as low as 4
R, (depending on particle rigidity and magnetic activity)
but, in general, the gradient of solar protons is located
somewhere in the vicinity of 6.6 R,. The experiment
measures the fluxes and spectra of solar particles reaching
the synchronous orbit. (The proton thresholds of this ex-
periment are too high to permit the detection of the proton
component of the trapped radiation.)

I. Description of the Experiment

A. Physicsl and Electronic Configuration

The instrument consists of four separate sensors, one
two-detector element telescope and three omnidirectional
single-detector units. An overall view of the instrument is
presented in Fig. 2, and a functional schematic of the
electronics is presented in Fig. 3.

The counter telescope uses silicon surface-barrier detec-
tors of ORTEC manufacture behind a disk-loaded collima-
tor. The first detector is 50 mm? in area and 230um deep
and the second detector is 200 mm? in area and 100gm
deep. Both are totally depleted. Five electronic discrimi-
nator levels are used with the first detector, The two upper
levels are set above the maximum energy a proton can de-
posit in the detector and thus are sensitive to alphas only
(actually Z 3 2). The next two levels are sensitive to pro-
tons (actually all jons) but not electrons, and the lowest
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Fig. 1, Spatial relatianships near the synchronous orbit at locsl mid-
night between the ring current, the piasmapause, the anergetic
particla trapping boundary, and the Earthward terminus of the
Pplasma sheet. This figure is qQualitative and representative of magne-
tic quiet (from Frank [1]).

level is sensitive to all particles in the appropiiate energy
range. The sole function of the second detector is to inhj-
bit from analysis any penetrating particles. Section 1IB pro-
vides details about the energy channels.

The three omnidirectional sensors use small cubical
lithium-drifted silicon detectors centered under a hemi-
spherical shell and heavily shielded {relative to the hemi-
spherical shield) over the rear 2x solid angle. Protons are
separated unambiguously from electrons by setting the
second discriminator level well above the maximum energy
an electron can deposit in the small semiconductor detec-
tor. The fact that dE/dx {energy loss per unit path length)
is much greater for protons than for electrons (in the
energy range of geophysical interest) is utilized. The
absence of electron contamination in the proton channels
was verified by electron irradistion of the sensors. The
proton threshold of each of the three sensors was deter-
mined primarily by the thickness of the hemispherical
shield, with the energy threshold of the two most lightly
shielded units somewhat affected by the electronic thres-
holds as well. The most lightly shielded omnidirectional
sensor has a third electronic level set above the maximum
proton energy deposit to provide an alpha particle channe.
The two heavier hemispherical shields were made of
beryllium to minimize Bremsstrahlung and maximize the
threshold sharpness. The most lightly shielded shield is
aluminum since an aluminum shisld is much cheaper and
the performance difference negligible for such a thin shield.

The electronic subsystem of the experiment is shown
schematicaily in Fig. 3. The input stage of the preamps
utilize an n-channel field-effect transistor. In order to
maintain a low system noise, the input stage is enclosed in a
shielded compartment. The characteristic long-tail pulse
from the preamplifier is thaped by a pole-zero shaping net-
work into a pulse with a 1.us time constant. The high level
discriminators (greater than 8 MeV) are driven directly
from the output of the shaping circuit. Qutput from the
shaping network is also coupled to an operational amplifier
which provides the additiona] gain required to trigger the

PAULIKAS: OMNIDIRECTIONAL SPECTROMETER

Fig. 2, Overall view of the energetic particle spectrometer on ATS-8.
Directional detectors are housed inside the cylindircal collimator
structyre in the foreground.

b e
INHIBIT
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DETECTOR BUAS -~ - -
gy ==
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.

low energy thresholds, Preamplifier gain is set by an adjust-
able feedback capacitor. Gain of the operation amplifier is
set by a feedback resistor. -

The discriminator is ¢ssentially a comparator driving a
tunnel diode. The threshold voltage is set by a lab-set resis-
tor. Output from the discriminator is a 0-5-V pulse with an
approximate duration of a microsecond. A COS/MOS
buffer circuit accepts the 0-5-V discriminator pulse and pro-
vides a 0-10-V pulse to interface with the spacecraft
encoder,

Sensor 1 uses two sets of circuits identical to those used
for sensors 2, 3, and 4. The front detector of the two-
detector array has five discriminators which drive an inhibit
circuit; particles penetrating through the first detector are

1129
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Fig. 4. Efficisncy of detection of elactrons in the £1 channel, This
channel has a nominal energy sensitivity of 140-800 keV. Sensitiy-

ity of this channe| below the nominal slectronic threshold is
assaciated wih the finite noise of the detector,

1000 1200 jagg

EFFECTIVE aRea, UNIDIRECTIONAL FLUX, gm 2

ENERGY £ My
Fig. 5. Etfective sres of the £2 F3 and £4 alectron channels as
# function of electron energy, This sffective ares, when integrated
over the anguiar response of the detector, yields the omhidirac-
tional geometric factor,
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THRESHOLCS
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Fig. 8. Efficiency for detection of protons in the P1 and P2 chan.
nols of the counter telescope.
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Table |

Channel Passband or ¢eC
Threxhold {MeV)
El 0.140 - 0, 690 15 em? | gy
E2 6. 700 . 00349 2
E3 1.55 0178 em?
E4 3.90 . 0688 cm?

IEEE TRANSACTIONS ON AEROSPACE AND ELECTRONIC SYSTEMS

thus rejected, COS/MOS logic is used to perform the trail-
ing edge logic in the inhibit circuit. Trailing edge logic is
used to compensate for “walk” in the discriminators, Qut.
puts from the inhibit circuit are also buffered to interface
with the encoder. :

" A DC-DC converter provides the required instrument
bias voltages. Power from the spacecraft is coupled to a
series pass stage to limit the experiment turn on transient
and to protect spacecraft relays. The converter section is
completely enclosed in an electrostatic shield to minimize
undesirable pickup by the counting circuits. Total power
consumption is 475.540 mw, depending on the count rate
at which the instrument s operating,

Terminal boards with discrete components and point-to-
point wiring are used in the construction of the amplifiers,
discriminators, and power supply. Printed circuit and
integrated circuits are used for the inhibit and buffer cir-
cuits. Tota! experiment weight is 1.2 kg,

B. Detector Calibration Data -
1) Electron Channels. Figs.4 and 5 display the electron

calibration data in grephical form. The £1 channel employs
a directional geometry of 1.6 X 107 em? « g1 the E2,E3,

. and £4 channels used on emnidirectional geometry and

thus the calibration data, obtained with a plane paralle]
beam, must be integrated aver the angular acceptance of
these detectors in order to arrive at the omnidirectional
efficiency as a function of energy, However, it is conven-
ient to define thresholds gnd geometric factors for obtain.
ing rapid estimates of fluxes. These thresholds and
geometric factors are calculated by numerically intograting
the response function over various spectral shapes and find-
ing the threshold which minimizes the variation of the
calculated geometic with spectral shape, The results are
given in Table [,

The proton ang alpha particle channels have negligible
sensitivity to electrons, ' '

2} Proton Channels: The proton calibration data for
channels P1 and P2 are shown in Fig. 6. The thresholds of
these two channels are sharp enough {AE/E,,,,,,,,,,M<<1 ,
where AE ~ E (e = 90 percent) —E(e= 10 percent) to
eliminate the need for numerically integrating over the
response function. The geometric factors of the other
proton channels (the ominiditectional 8€nsors) were com-
puted and spot checked at severa] energies where accelers-

NOVEMBER 1975

-3




tor protons were available, Table II gives the resu]ts, Un-
fortunately, ATS-6 weight constraints prevented the use of
sufficient back shielding to render back penetration negligi-
ble for all proton spectra. Two different thicknesses of
shielding covered the rear hemisphere and thus each chan-
nel has three passbands and geometric factors, These “rear
Passbands” are also given in Table 18 .

In all cases the electron channels are sensitive to protons.
However, as a general rule, at the synchronous orbit the
electron fluxes far exceed those of the trapped protons.
Under unusual conditions, j.e., during solar proton events
apparent electron counts can be due to protons, The
efficiencies of the electron channels for protons are Eiven in
Table {I1.

The proton channels can be triggered by alphas (or
higher Z particles); the relative abundance of aiphas to
Protons renders this contamination negligible,

ill. Operational History

The experiment on ATS6 was first powered in orbit on
June 14, 1974, and has been operating almost continuously
since that time; such brief shutdowns of the experiment as
have oceurred have been associated with tests of other ex-
periments on ATS-6. Severa] minor anomalies in the per-
formance of the experiment have been observed during the
first year of operation, None of these affect the quality of
utility of the data in any significant way and al| goals of the
experiment are being met.

v, Preliminary Results

This brief summary of the preliminary resuits already
obtained from the ATS.6 experiment is an indication of
some of the unique contributions ATS-6 data will make to
our undetstanding of the behavior of the magnetosphere
and the entry and motion of solar particles in the magneto-
sphere.

A. Energetic Electrons

The first data on energetic electrons obtained by ATS-6
showed that the electron fluxes were much more dynamic
than earlier observations [51-[7] on ATS-1 had indicated,
ATS-6 data indicated the virtual disappearance of energetic

quadrant, Such “dropouts” were observed only rarely on
ATS-1. In order to make 3 quantitative check on this im-
pression, data were obtained from the experiment from
ATS-1 for the same time period for a direct comparisorn of
ATS-6 and ATS-1 energetic electron observations, Thege
comparisons are shown in Figs. 7 and 8. Fig. 7 illustrates ob-
servations made during a magnetically quiet period {day
201) which wag preceded by three days of magnetic quiet.
In general, ATS-6 and ATS-1 energetic electron count rates

PAULIKAS: OMNIDIRECTIONAL SPECTROMETER

Table 11
’ Channel F"I“M:'ﬂ' G Plrticlej
[
| Pl 2.3-5,3 160 em® . or P
- 3.4-5,3 160 cm? - o »
P 9. 4-21,2 160 em® - 4r p
PB 13.4:21,2 160 em? . gr .
P4 12.26 . 0045 cm? b
Ps 46100 . 0048 cm? a
Pé 20.52 . 0188 cm? P
P7 40-90 L0412 cm? P
Raar Passbands
Pda 58.68 .0023 cm? P
P4b 8596 L0017 cm? P
Fsa .232-265 . 0033 cm? a
Pk 344.370 L0031 cm? o
Péa 58-86 . 0135 om? p
Pbb 86-109 (0128 ¢m? P
P7s 58-108 . 0368 cm? p
L PTb 86-132 L0318 e P
Table (1}
Channel m:'v':y [} Particle T
—
El ea footnote ) :mz - P
B2 12-1%0 L0674 cm? P
E3 21-290 D267 cm? B
E4 40-520 817 :m‘z p
Rear Passhandy
E2a 58-310 .006) cm? »
E2b 86330 . 0057 ¢m? ?
Ela 58-470 . 0260 em? 3
£ 86-490 + 0244 cm? P
Eda 58.350 L0595 cm? P
o 86-650 . 0868 cm? P

‘T}n El elactron channal s senditive to protons with Margies greater
than 710 keV. The upper litnit of sensitivity {a of the order 150 MaV
without the veto triggar, mbout 5,3 Mey whan the particle snters, in
duch & way as to hit the veto detactor,

show similar behavior. The sharp decreases in flux near
0430 UT and 0630 UT visible in the ATS-6 data are the
results of substorms. Note that the effects of substorms on
the energetic electrons are much attenuated at ATS-] a5
compared with ATS-6.

During geomagnetically active periods, these js a sub-
Stantial difference in the count rates observed by the two
spacecraft. Fig. 8 illustrates 5 comparison of observations
made at ATS-6 and ATS.] during a disturbed period. Note
the total disappearance of fluy gt ATS-6 while ATS-1
always obsetves finite fluxes.

1141
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Fig. 7. Comparison of energatic electron count rates obssrved by
ATS-6 and ATS1 during a magnetically quist day {day 201}, The
three days preceeding day 201 were algo quiet,

The differences in phenomenology appear to be due to
the different magnetic latitudes of the spacecraft. ATS6 is
located at about 10° magnetic latitude at jts location of
94° W longitude, while ATS-1 js almost exactly on the
magnetic equator at 150° W, The approximately 10° dif-
ference in magnetic latitude appears to be sufficient to
place ATS-6, at times, into regions of space devoid of
energetic electrons. Substorms, for example, as illustrated
in Fig. 7, have a greater effect on the energetic particle
population off the magnetic equator. We can postulate
that, during the later stages of a substorm, the geomagnetic
field relaxes to more dipole-like configuration and the
boundary of energetic particle trapping moves inward and
equatorward past the ATS-6 spacecraft,

The comparisons of with ATS.] ATS-6, data while stil]
preliminary, indicate a surprisingly steep gradient in the
enérgetic electron population as one moves away from the
equator, in other words, a disk-like region of trapping of
energetic electrons near 6.6 R..

B. The Sotar Proton Event of July 4,5, 6, 1974

Several solar proton events have been observed by the
ATS6 detectors during the first year of operation. Al-
though the present time is a relatively quiescent part of the

~ cycle of solar activity, modest outburst of protons {and

heavy nuclei) were emitted by the sun during July and
September 1974 and detected by this experiment and other
experiments aboard ATS-6.

Solar protons of even relatively low energy are able to
reach the synchronous altitude quite readily, without very
much decrease in the flux s these particles transverse the
outer regions of the geomagnetic field. This surprising
result was first noted by experiments on ATS:1 2], (4],
The ATS-6 experiments will provide very much better
insight regarding the trajectories by which solar particles
penetrate deeply into the magnetosphere, the gradients of
solar particie fTuxes near the synchronous orbits, and the
effects of electromagnetic waves on the motion and lifetime
of solar particles inside the geomagnetic cavity.

ATS-4 COUNTS/Q. 738

L | | | \
] 0 i1 * [ 13 x n A
UT {nowrs)
DAY 205, 197 (- 24-10)
‘P -dl°
Fig. 8. Comparison of energetic glectron count rates observed by
ATS8 and ATS-1 during a magnetically disturbed day {day 208),

An overall view of July 1974 solar proton event, as
observed by the experiment on ATS-6, is presented in Fig.
9. The entire event i quite complex. The complexity
arises partly because severaf emissions of particles by the
Sun, somewhat separated in time, are superimposed and
partly because disturbances in the geomagnetic field were
also affecting the fluxes of solar particles,

The effect of one such disturbance, a compression of the
geomagnetic field (presumably by an interplanetary shock)
on solar protons moving within the geomagnetic field, is
shown in Fig. 10, The effect of such a compression is to
increase the observed flux within a given energy channel
because particles are accelerated. The acceleration process
is identical to that which Operates in betatrons. Further.
more, the changes in the configuration of the geomagnetic
field cause the particle flux gradient to move past the detec.
tor. Study of the time development of flux changes, such
as shown in Fig, 10, can give information regarding the way
particles interact with the Spectrum at electromagnetic
waves created during geomagnetic activity [3].

V. Summary

After more than a year of operation irr. orbit, the experi-
ment continues to provide excellent data. All design goals
of the experiment have been met. While data analysis is
still in the preliminary stages, it is clear that the experiment
ont ATS-6 will provide new and unique data regarding the
behavior of energetic electrons at the synchronous altityde.
In particular, correlation of ATS-6 data with data from
other synchronous orbit spacecraft now operating (ATS-1 ,
ATS-5) or planned for the future faunches will give a much
more complete view of the magnetospheric processes oper-
ating at high altitudes,
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1I. OPERATIONAL, INSTRUMENTAL AND DATA ANOMALIES

The various anomalies observed during the 1974-1977 interval in
our data are described below. The anomalies have been grouped into several
categories and have each been given a distinctive (if sometimes irreverent)

name.,

A, Instrumental Anomalies

This category describes malfunctions which are directly traceable

to our experiment.

1, The E2 Anomaly
We found, early in the operations of ATS-6, that the E2 channel

totally ceased counting for a few hours at a time on a given day. This
anomaly was found to be associated with the temperature of our instru-
ment: when our instrument was very cold, apparently an intermittent open-
can develop in the E2 data stream, This anomaly was observed only
early after experiment turn-on (< 170, 1974). The practical consequence is
that there are some zero hourly averages for E2 during mid- 1974, which
have been detected.

2. The E4 Anomaly _

The E4 channel exhibited noisy behavior for some local times
between Day 140, 1975 and Day 130, 1976, We suspect that the temperature
of the E4 detector was sufficiently high so that the detector became noisy.
Because of the UNH anomaly (see Section B1, below), we were not able

to determine the temperature at which this (the E4) anomaly occutred,

The practical consequences of the E4 anomaly is that we have ignored all
E4 data between 140, 1975 and 130, 1976 in our work and have deleted these
data from our input to NSSDC.

B. Operational Anomalies

The class of anomalies includes all malfunctions which affected our

data, but whose sources were elsewhere in the ATS-6 spacecraft.




1. The UNH Anormaly

Turn-on of the University of New Hampshire (UNH) experiment on

Day 169, 1974 caused a malfunction in the EME encoder. Specifically, word
189, which contained the health data from our experiment, was affected

so that no valid measurements of the temperatures in our experiment

were obtained after that date. The encoder apparently partially recovered
around Day 139, 1977, however, the decision to operate the UNH experi-
ment starting on Day 171, 1977, again destroyed Word 189. The prac-

tical consequences are that no temperature data from our experiment

are available to aid in the analysis of other anomalies we have observed.

2, The HAC Anomaly
The operation of the Hughes Aircraft Company solar cell

experiment on the ATS-6 EME caused a peculiar (and not understood) inter-
action, with the spacecraft data encoder which had the effect of dropping

a "one'' in the most significant bit of the El1 channel (only) at high counting
rates, This occurred between 0030 and 0330 UT (during the early ATS-6 oper-
é:tion periéd)l and was apparently associétéd with a Aﬂode change (''lockout'’) of
the HAC experiment. ‘Although only the El channel was affected, this anomaly
apparently introduced a sufficient number of warning flags into the data tapes
we received from Goddard, that our data processing program did not process
the first three (UT) hours of data for days shortly after experiment turn-on.
As a result, the first three (UT) hourly averages may be missing from the

data for some fraction of 1974.

C. Data Anomalies

The anomalies described below are associated with mal-
functions inthe data processing systems on the ground as well as with intro-

duction of noise into the data stream by telemetry noise or link dropouts.

1. Proton Data
The proton channels of our experiments, as expected, registered

only very low countrates except during solar proton events (rare in 1974-

1977) .and except during some classes of magnetospheric disturbances (also

relatively rare). Consequently, noisy data, if uncorrected, has a very

-10-
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significant effect on long-term averages of the countrates. There has not
been any systematic effort to remove noisy data points from the proton

data, although we have edited out suspect hourly avéra_ge's. Users of the
proton data are hereby cautioned: proceed carefully, the counts you see may

be but noise,

2. Mis-Labeled Data

Despite the best efforts of all concerned, tapes are occasionally

mislabeled, not labeled in a consistent manner (date/day number), etc.
We have tried to eliminate all such "malfunctions' using such tests as we
considered appropriate, but there may well be some pathological cases
(i.e., mis-identified days of data} that we did not detect. Users are
encouraged to communicate their suspicions to us so that we may improve

the data set,

3. Missging Days of Data, Partial Days

The data quality from ATS-6, although truly outstanding,
was nevertheless not perfect. The users will find that the present data set
contains some partial days of data and some days are entirely missing.
The missing days are typically those which have defied processing for various
reasons, After several attempts, we have simply called a halt and have
asked NASA for replacement tapes. When these tapes arrive, they will
be processed and the gaps will be filled. The problem should be put into
perspective: at the time of writing (August 1977), for example, only 5 days
of 1974 data have resisted processing and 4 days of 1975 data have not
been processed, No doubt some interesting geophysical event will have oc~
curred on one of those missing days, following the well-known perversity of

nature,

4, Magnetometer Data

The magnetometer data incorporated into our data set was
graciously provided by Dr, R, L. McPherron of UCLA., The field informa-

tion was derived from the telemetry data as desc ribed in Section III.

-:11.'-.-




Magnetometer data may not be associated with all days of our data because
we have processed some quick-look tapes which did not include the magneto-
meter data (or, for that matter, any ephemeris or aspect information).
There was also a malfunction in the UCLA magnetometer which we did

not detect in a timely fashion. As a result, some of the magnetometer
data appears strange because our processing routine did not compensate

for the malfunction (failure of one axis). Upon notification of the malfunction,
we changed the magnetometer data displays from the V, D, H system to

one which presented the data in coordinates of the magnetometer axes

(plus to total field), We suggest that users interested in the magnetometer
data go directly to the UCLA magnetometer data held by NSSDC, rather

than attempting to use our version of the UCLA data,

-12-
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III. DESCRIPTION OF DATA REDUCTION AND DATA FORMATS

A. Aerospace Corporation Experimental Tapes

Each data tape received from GSFC contains one day of data,

including data from the Aerospace Corporation Omnidirectional

Spectrometer and the UCLA Magnetometer, housekeeping data, and

ephemeris data.

The tapes contain several files, each file headed by

a 132 8-bit word (18 CDC 60-bit words) coded title record, followed
by many 64 second frames of data, 32x64 9-bit T/M words and 22 36-bit
coded ephemeris words (321 CDC 60-bit words),

B. Data Reduction and Processing

Each record of T/M data contains one frame, 64 seconds, of data.

From the original T/M Aerospace receives 32 measurements/second,

including the following;

Word

27, 28, 29
1, 25

23

12

15

22

’4’

» H

Description

UT in milliseconds

Counte;, 0-63

Flag, 0 if no error

(E1, E2, E3, E4)x 16

(P1, P2, P3, P4, P5, P6, P7, P8) x 8
Temps, at seconds 53, 54, 55, 56

B By’ B+ fine

Bx’ By' Bz,. medium

The data is checked to insure that the counters (words 1 and 25) are

correct, the flag (word 23) is corréct, and that the time (words 27, 28, 29)

are increasing.

wise not.

If all this checks are passed that data is processed, other-
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The processing includes conversion of the T/M data to fluxes for
the omnidirectional spectrometer, gammas for the magnetometer, and fﬂ"
degrees for the thermistors. In addition to the second by second values,
frame averages, 5 minute averages, and one hour averages are calculated,
These are used in detailed plots, and for our two data tape formats, the
Detailed Data Tape Format and Master Data Tape Format described in

gection C.

1. The Ephemeris Data

The ephemeris data consists of 47 values for each 64 second
frame, in the ORB/ATT format, detailed in Appendix A. In particular

the radius, latitude and longitude are obtained from words 18, 19 and 20.

For the calculation of local time the day and year are taken from
the title record, and the time in milliseconds from word 2 of the ephemeris
data. Then the position of the sun in ECI coordinates is calculated, and
compared with the satellite position in ECI coordinates, words 3, 5, and 7,

to calculate the local time.

The attitude transformation matrix, to transform a vector from ~|~]

local vertical to spacecraft body axes, is read from words 36 to 44.

Finally, the matrix to transform from local vertical to dipole
coordinates is calculated, This coordinate system has the z-axis parallel
to the earth's dipole axis (north positive) and the x-axis chosen so that the

satellite is in the x-z plane.

2, The Particle Measurements

The particle measurements are transmitted in the T/M as 9-bit
floating point numbers., These T/M values are converted to counts, and
then to fluxes, using the values below. Four electron measurements are
made each second, and eight ""proton'' measurements are made each
second. The energies and geometric factors for the 12 measurements
are listed below. (Note that the electron multiplication factors differ
from that given in Section I because they include a factor of 4 to convert

from counts/. 25 sec to counts/éec).
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Passband/

Threshold
Channel Particle (MeV) " Factor
El e .140-,600 34,783 cmzlsec-sr
E2 e >.700 1146.1 crnzfsec
E3 e > 1.55 227,27 em®/sec
E4 e >3.90 58.140 cmZ/sec
Pl P 2.3.5,3 6.2500 cmzlsec-sr
P2 P 3.4-5.3 6.2500 cmzlsec-sr
P3 o 9,4-21.2 6.2500 cmzlsec-sr
P4 P 12-26 222.22 cmZ/sec
P5 o 46-100 208, 33 cmzlsec
P6 P 20-52 53,193 em®/sec
P7 P 40-90  24.272 em’/sec
P8 o 13,.4-21.2 6.2500 cmzlsec-sr

3, The Magnetometer Measurements

The UCLA Magnetometer gives medium and fine readings for three
axes once/second, or 64 samples/frame. The T/M values are converted
to gammas in spacecraft coordinates. Then"i'f the local vertical-spacecraft
body axis transformation is available, the three components are rotated to
local vertical, and then to ''dipole" coordinates. If the local vertical-spacecraft
body axis is not available, the magnitude of the field is calculated, and the

three components set to -1.

The calibration coefficients used were obtained using a least-squares
bit to processed magnetometer data supplied by R. McPherron. The
toggling of the fine and medium readings was handled improperly, so an
error as much as 16 gamma may occur on any reading, but the 5 minute

and 1 hour averages should be unaffected.

C. The Data Tape Formats

1. The Detailed Data Tape

The Detailed Data Tape Format is shown in Appendix B. It

contains the processed data on a frame by frame basis, followed by
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5 minute and 1 hour averages., Generally there are 10 days of data

per tape.

The electron and proton measurements are decommutated
each frame, in order to keep the times correct. Only every fourth
magnetometer measurement is copied. Time is monotonic increasing,

and data is filled with -1's in cases of overlap.

After the frame data, there is one record of 0's to indicate the

beginning of the 5 minute and 1 hour averages.

2. The Master Data Tape

The Master Data Tape Format is shown in Appendix C. It
contains the hourly averages from the electron, proton and magnetometer
data, one day per record. All the days for which there is data are in
order chronologically on one tape. It is antici.pated that this will be the

more useful data for continuing studies,

These data have been examined in detail and all suspect data

for the electron and proton measurements have been set to -1,
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WORD

10
'n_
12
13
4
15
16
17
1)

19

20

2

22

APPENDIX A

ATS~F EPHEMERIS DATA
ORB/ATT TAPE FORMAT

(DDAY COUNTY

l@'mulssconos OF DAY

e S

@ x COORDINATE

'@* COORDINATE

@ y COORDINATE

®ir COORDINATE

@ = COORDINATE

@ & COORDINATE

@ *YAW

' YAW RATE

" @ ROLL

| @ ROLL RATE

@ MTCH

- @ PITCH RATE

£g - AXIS INTERCEPT
LATITUDE

i. - AXIS INTERCEPT
LONGITUDE

@ROTATION OF BODY Yg-AXIS
FROM HORTH

.HEIGHT ABOVE EARTH
{SUBSATELLITE POINT)

SUBSATELLITE LATITUDE

SUBSATELLITE LONGITUDE

RANGE FROM SPACECRAFY 1O
Zp - AXIS INTERCEPT

€055 POLARIZATIO
ANGLE :

] @ © (Theta)

@ Q iPhi

NF ' NF NE
l® x-COORDINATI @ y-COORDINATE @ =-COORDINATE

" x-cooroinati |@FF y-COORDINATE @, coorpinate
@yaw uneeeramry [ rott uncerramry ®ren uuczmmun-r
@ .a(.(MPhﬂ) ® ATTITUDE SENSOR 1.D.

Zn ’@ adt

@13 @y,

222 @ %23

@ @3 ® Z32

33 ® PROGRAM STATUS
c:xus,aAnou LD. @ MISALIGNMENT 1.D.
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OUTPUT PARAMETER NO, 1
Name - Day Count of Year

Analytic Definition - This identifies the day on which the processed
telemetry frame was transmitted by the spacecraft, The starting point
for the count 1s 0000 hours of the first day of the calendar year (1

January).
Units - Days

Format - This is a nine-bit binary wory with the most significant bit
(MSB) leading. No sign bit exists,

OUTPUT PABAMETER NO, 2
Name - Milliseconds of Day

Analytic Definition - This identifies the time of day on which the
Processed telemetry frame was transmitted by the spacecraft. The
starting point for this parameter is 0000 hours of the day specified
in Output Parameter No. 1 (Day Count of Year).

Units - Milliseconds (Seconds x 10 +3)

Format - This is a 27-bit binary word with the MSB leading. No sign
bit exists.

OUTPUT PARAMETER NO. 3
Name — X-Coordinate
Analytic Definition - The X~-component of the position vector of the ATS-F

spacecraft expressed in an earth centered inertial (ECI) coordinate
system defined below,

X-axis points to the first point of Aries true-of-date and lies
in the equatorial plane of the earth

Z-axis points along the Polaris spin axis of the earth; the
positive direction is north

Y-axis is chosen to complete a right-handed orthogonal set
Units - Tenths of kilometers (kilometers x 10+1)

Format - This is a 20-bit binary word. The first bit is used for the
sign and the following nineteen bits for magnitude with the MSB leading.
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OUTPUT PARAMETER NO. &
Name - i-Coordinate

Analytic Definition - The X-component uf the velocity vector of the
ATS-F spacecraft expressed in the ECI coordinate system described in
the Analytic Definition of Output Parameter No. 3

Units - Meters per second

Format - This is a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 5
Name - Y-Coordinate
Analytic Definition ~ The Y-component of the position vector of the

ATS~F spacecraft expressed in the ECI coordinate system described in
the Analytic Definition of Output Parameter No. 3

Units ~ Tenths of kilometers (kilometers x 10+1)

Format - This is a 20-bit binary word. The first bit is used for the
sign and the following 19 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 6
Name - %—Coordinate
Analytic Definition - The Y-component of the velocity vector of the

ATS-F spacecraft expressed in the ECI coordinate system defined in
the Analytic Definition of Output Parameter No. '3

Units - Meters per second

Format - This is a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 7
Name = Z-Coordinate

Analytic Definition - The Z~component of the position vector of the
ATS-F spacecraft expressed in the ECI coordinate system described in
the Analytic Definition of Qutput Parameter No. 3

Units - Tenths of kilometers (kilometers x 10+1)

Format ~ This is a 20-bit binary word. The first bit is used for the
sign and the following 19 bits for magnitude with the MSB leading.

- ~19-




OUTPUT PARAMETER NO. 8
Name - i—Coordinate
Analytic Definition - The Z-component of tﬁe.velocity vector of the

ATS-F spacecraft expressed in the ECI coordinate system defined in
the Analytic Definition of Output Parameter No. 3

Units = Meters per second

Format - This is a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with MSB leading.

OUTPUT PARAMETER NO. 9
Name - Yaw
Analytic Definition - The first of three rotations about ATS-F body

axes that are used to define ATS-F attitude relative to the Local
Vertical (LV) coordinate system defined below.

Zc points along the local vertical toward the center of mass of
ghe earth
iC polnts east parallel to the earth's equatorial plane
Yc is.chosen to complete a right-handed orthogonal set (nominally
_points south)
The Euler rotations, in the sequence of their applicgtion, are as follows:
Yaw - rotation about the spacecraft body Z-axis (23)
Roll - rotation about the spacecraft body X-axis (XB)
Pitch - rotation about the spacecraft body Y-axis (Yp)

Units - Thousandths of a degree (degrees x 10+3). Yaw 1s always taken
to be positive ranging from 0 to 360 degrees.

Format - This is a 20-bit binary word with MSB leading, No sign bit
exists,
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OUTPUT PARAMETER NO. 10
Name - Yaw Rate

Analytic Definition - The time rate of change of the yaw Euler angle
defined in the Analytic Definition of Output Parameter No. 9

Units ~ Thousandths of a degree per minute (degrees per minute x 10+3)

Pormat - This is a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with MSB leading. '

OUTPUT PARAMETER NO. 11

Name - Rol..

Analytic Definition — The second rotation in the Euler sequence used to
define ATS-F attitude. This rotation is about the spacecraft body

X-axis (Xp). The attitude is relative to the LV coordinate system
defined in the Analytic Definition of Output Parameter No. 9

Units - Thousandths of a degree (degrees x 10+3)

Format - This is a 20-bit binary word. The first bit is used for the
sign and the following 19 bits for magnitude with MSB leading.

OUTPUT PARAMETER NO. 12

‘Name - Roll Rate

Analytic Definition - The time rate of change of the roll Euler angle
defined in the Analytic Definition of Output Parameter No. 11

Units - Thousandths of a degree per minute (degrees per minute x 10+3).

Format - This 1s a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 13
Name - Pitch

Analytic Description - The third rotation in the Euler sequence used to

define ATS-F attitude. This rotation is about the spacecraft body Y-axis.

The attitude is relative to the LV coordinate system defined in the
Analytic Definition of Qutput Parameter No. 9

Units - Thousandths of a degree (degrees x 10+3).
Fotmat - This is a 20-bit binary word. The first bit is used for the
sign and the following 19 bits for magnitude with the MSB leading.
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OUTPUT PARAMETER NO. 14
Name - Pitch Rate

Analytic Definition ~ The time rate of change of the pitch Euler angle
defined in the Analytic Definition of Qutput Parameter No. 13

Units - Thousandths of a degree per minute (degrees per minute x 10+3).

Format - This is a 16-bit binary word. The first bit is used for the
sign and the following 15 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 15
Name - Zg-Axis Intercept Latitude
Analytic Definition - The latitude of the intercept point of

@ line coincident with the spacecraft body Z-axis (ZB) and the surface
of the earth. An ellipsoidal model of the earth is used.

Units - Hundredths of a degree (degrees x 10+2).

Format - This is an 18-bit binary word. The first bit is used for the
sign and the following 17 bits for magnitude with MSB leading.

OUTPUT PARAMETER NO. 16
Name - Zp-Axis Intercept Longitude
Analytic Description — The longitude of the intercept point of a line

coincident with the spacecraft body Z-axis (Z.) and the surface of the
earth. An ellipsoidal model of the earth is used.

Units - Hundredths of a degree (degrees x 10%2), Longitude is always
positive measured East from Greenwich and lies in the range 0 to 360
degrees.

Format - This is an 18-bit binary word with the MSB leading. No sign
bit exists.

' OUTPUT PARAMETER NO. 17

Name - Rotation of YB-Axis from North

Analytic Definition - The angle between the following planes.

Plane 1: Plane formed by the spacecraft Z-axis (ZB)_and the local

north vector (i.e,, - Yo, see Analytic Definition of

Output Parsmeter No. 9).
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Plane 2: Plane formed by the spacecraft Z-axis (ZB) and‘Y-axis (YB).
Units - Hundredths of a degree {degrees x 10"‘2).

Format ~ This is an 18-bit binary word with MSB leading. No sign bit
“18:’- ’

OUTPUT PARAMETER NO. 18
Name — Height Above Subsatellite Point
Analytic Definition - The height of the ATS~F spacecraft above the surface

of the earth measured along the line between the spacecraft and the center
of mass of the earth., An ellipsoidal moiel of the earth is used.

Units - Kilometers

Format - This is an iB-b:Lt binary word. No sign bit exists.

OUTPUT PARAMETER NO. 19

Name — Subsatellite Latitude

Lnalytic Definition - The geodetic latitude ow;‘. the intercept point on the

surface of the earth of a line between the spacecraft and the center of
mass of the earth., An ellipsoidal model of the earth is used,

Units - Hundredths of a degree (degrees x 10+2) .

Format - This is an 18-bit binary word. The first bit is used for the
sign and the following 17 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 20

Name — Subsatellite Longitude

Analytic Definition - The longitude of the intercept point on the surface
of the earth of a line between the spacecraft and ‘the center of mass of -

the earth. An ellipsoidal model of the earth is used.

Units - Huudredths of a degree (degrees x 10+2). Longitude 1s always
positive measured east from Greenwich and lies between 0 and 360 degrees.

Format - This is an 18-bit binary word with the MSB leading. No sign bit
exists. . a e
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OUTPUT PARAMETER NO. 21
Name - Range from Spacecraft to Zp-Axis Tntercept

Analytic Description - The distance between the spacecraft and the
point -defined by the intersection of the Z-axis (ZB) with the earth's
surface given in the Analytic Descriptions of Qutput Parameters Nos.
15 and 16,

Units - Tenths of a kilometer (kilometers x 10+1).

- Pormat - This is a 20-bit binary word with MSB leading. No sign bit
exists,

OUTPUT PAR/METER NO. 22
Name - Cross-Polarization Angle
Analytic Description - The angle between the ATS-F receiver and a

vertically polarized antenna located at the Z-axis (Zg) intercept
point. It is the acute angle between the following two planes:

Plane 1: Defined by (a) center of mass of the earth and (b)
the spacecraft body Z-axis (2Zy)

Plane 2: Defined by (a) the location of an antenna element in
the spacecraft body X-Y plane (xt-YB), and (b) the
spacecraft body Z-axis (Zg).

Units - Hundredths of a degree (degrees x 10+2), in the range 0 to
360 degrees.

Pormat - This is a 16-bit binary word with the MSB leading. No sign
bit exists. '

OUTPUT PARAMETER NO. 23

Name - Antenna Pattern Angle 8

Analytic Description - The angle between the spacecraft Z-axis (Zg) ani
the vector to a preselected ground station.

The ground station coordinates will be user specified and available upon
request.

Units - Hundredths of a degree (degrees x 10+2).

Yormat - This is an 18-bit binary word with the MSB leading. No sign
bit exists,
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OUTPUT PARAMETER NO. 24

Name — Antenna Pattern Angle ¢

Analytic Description - The angle between the following two planes.
Plane i: Plane defined by the spacecraft body X and Z axes (x]3 . ZB)
Plane 2: Plane defined by the vector to a preselected ground
| station and the spacecraft body Z-axis (ZB)

The ground station coordinates will be user specified and available
upon request. '

Format -~ This is an 18-bit binary word with the MSB leading. No sign bit
exists,

OUTPUT PARAMETER NO. 25

Name — NFX

Analytic Description - The X-component (ENF direction) of the unit vector
to the sun expressed in the Quartz experiment's coordinate system for the
sensor assembly on the north face of the Earth Viewing Module (EVM).
Units — Thousandths of a unit (unit x 10"'3).

Format - This is a 12-bit binary word. The first bit is used for the
8ign and the following 11 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 26

Name - NFY

Analytic Description - The Y~component (JNF direction) of the unit vector
to the sun expressed in the Quartz experiment’s coordinate system for the
sensor assembly on the north face of the EVM,

Units — Thousandths of a unit (unit x 10+3).

Format - This is a 12-bit binary word. The first bit is used for the sign
and the following 11 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 27
Name — HFZ
Analytic Description - The Z-component (ENF directibn) of the unit vector

to the sun expressed in the Quartz experiment’s coordinate system for the
sensor assembly on the north face of the EVM.

Units -~ Thousandths of a unit (unit x 10+3).

-25-
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Yormat - This i{s a 12-bit binary word. The firat bit is used for the
sign and the following 1l bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 28 fTW

Name - EFX
Apalytic Description -The X-componeat (i direction) of the unit
EF
vector to the sun expressed in the ATF Experiment's coordinate system

for the sensor assembly on the east face of the EVM,

Units - Thousandths of a unit (unit x 10%3),

Format - This is a 12-bit binary word, The first bit is used for
the sign and the following 11 bits for magnitude with the MSB
leading.

OUTPUT PARAMETER NO. 29

Hame - EFY

Analytic Description - The Y~component (j_ direction) of the unit vector

to the sun expressed in the ATF Experimenigs coordinate system for the

sensor assembly on the east face of the EVM.

Units - Thousandths of a unit (unit x 10%3). T

Format - This is a 12-bit binary word. The first bit is used for the
sign and the following 11 bits for magnitude with the MSB leading.

OUTPUT PARAMETER NO. 30

Name ~ EFZ

Analytic Description ~ The Z-component (k. direction) of the unit vector
' EF

to the sun expressed in the ATF Experiment's coordinate system for the
sensor assembly on the east face of the EVM.

‘Units - Thousandths of a unit (unit x 10+3).

Format - This is a 12-bit binary word. The first bit is used for the
sign and the following bits for magnitude with the MSB leading.

-26-



'‘OUTPUT PARAMETER NO, 31
Name - Yaw Uncertainty

Analytic Description - The statistical uncertainty in the estimate of
the yaw angle. It is the square root of the diagonal element of the
state covariance matrix:corresponding to the yaw state.

otdy,

Units - Thousandths of a degree (degrees x 1

Format - This is a 12-bit binary word with the MSB leading. No sign
bit exists,

OUTPUT PARAMETER NO. 32
Name - Roll Uncertainty

Analytic Description - The statistical uncertainty in the estimate of
the rell angle. It is the square root of the diagonal element of the
state covariance matrix corresponding to the roll state.

Units - Thousandths of a degree (degrees x 10+3),

Format - This is a 12-bit binary word with the MSB leading. No sign
bit exists.

OUTPUT PARAMETER NO. 33
Rame ~ Pitch Uncertainty
Analytic Description - The statistical uncertainty in the estimate of

the pitch angle. It is the square root of the diagonal element of the
state covariance matrix corresponding to the pitch state.

Units - Thousandths of a degree (degrees x 10+3).

Format - This is a 12-bit binary word with the MSB leading. No sign
bit exists.

OUTPUT PARAMETER NO. 34
Name - Offset Pointing Angle, o

Analytic Nescription - The angle between the line of sight to the
subsatellite point (output parameters 19 and 20) and the spacecraft

Units - Hundredths of a degree (degrees x 10+2).

Format -~ This is a l4-bit binary word with the MSB leading. No sign
bit exists.
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OUTPUT PARAMETER NO. 35
Rame - Attitude Sensor ID

Analytic Description -~ This identifies the attitude sensors whose date
is being utilized in the attitude estimation process.

Units - None (binary flags)

Format - This is a string of 22 bits. Each bit corresponds to a specific
sensor on ATS-F and indicates whether that sensor's output is used in the
attitude estimation process. The state "1" indicates it is used. The bits
Tefer to the following sensors in the indicated order.

Bit Eo. Sensor
1 Earth Sensor
2 Polaris Sensor No. 1
3 Polaris Sensor No. 2
§ Digital Sun Sensor No. 1
S5 Digital Sun Sensor No. 2
6 Digital Sun Sensor No. 3
7 Digital Sun Sensor No. 4
8 Digital Sun Sensor No., 5
9 Interferometer No. 1
10 Interferometer No. 2 T}
11 Monopulse VHF
12 Monopulse S-Band
13 Monopulse C~Band
14 Coarse Sun Sensor No., 1
15 Coarse Sun Sensor No. 2
16 Coarse Sun Sensor No. 3
17 Coarse Sun Sensor No. 4
18 Fine Sun Sensor No. 1
19 Fine Sun Sensor BNo. 2
20 Rate Gyro Assembly No. 1
21 Rate Gyro Assembly No, 2
22 Spare
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OUTPUT PARAMETERS NOS. 36 THROUGH 44
Name — Elements of the Attitude Transformation Matrix (aij)

Analytic Description - Elements of the transformation matrix from the
local vertical (L-V) coordinate frame to the spacecraft body coordinate
frame. The matrix is of the form:

811 82 43
(Al = | 8y 23, ay,

831 33 23

The matrix transforms a vector in the local vertical coordinate frame
) to 2 vector in the spacecraft body frame (V ) according to the
Elowing relationship:

n = [A] vL-v

Units - Hundred thousandths of a unit (unit x 10+5)

Format - Each element is an 18~bit binary word. The first bit is used

for the sign and the following 17 bits for magnitude with the MSB leading.

OQutput Parameter No. a4
36 ai
37 2],
38 3
39 ay;
40 %22
4] a,,
42 L
LX) a3,
44 834
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OUTPUT PARAMETER NO. 45
Name - Program Status

Analytic Description -~ Code words for internal use by attitude generation
personnel to identify program modifications

Units - None. Code words.

Format - To be determined.

OUTPUT PARAMETER NO. 46

Name - Calibration Identifier

Analytic Description - Code words for internal use by attitude generation

persomnnel to identify telemetry calibration curves used in generating
attitude

Units.-- None. Code words.

Format - To be determined

OUTPUT PARAMETER NO. 47

Name — Misalignment Identifier

Analytic Description - Code words for internal use by attitude generation

personnel to identify attitude senmsor misalignment sets used in generating
attitudes '

Units - None. Code words.

Format - To Be determined
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APPENDIX B.

DETAILED DATA TAPE FORMAT

Each day is one file of many 288 CDC 60-bit records.

Record 1:

Word-
1I- 18

19
20
21
22-288

Type
Bits

Hollerith

1"

The original title record (132 8-bit characters)
plus 24 '"0'" bits. '

Date of data

Date Processed by Aerospace Corporation

Tape Number Assigned by Aérospace Corporation
Fill, "0's,

Records 2 - Number of Frames, N, +1.

T Word

W =~ &N b W N

9- 72
73-136
137-200
201-216
217-232
233-248
249-264

Type

Integer

Real

Description

.Day of Year
Year From Title Record

UT, seconds, of ephemeris, or -1,

Radius, ER,. or -1.

Latitude, Deg., or -1,

Longitude, Deg., or -1,

L.ocal Time, Hrs., or -1,

0.

UT, seconds, or -1,

(E1, E2, E3, E4)x 16, or -1,

(P1, P2, P3, P4, P5, Pb, P7, P8)x 8, or -1.
Bx' ‘ '

» From Frames 4, 64, 4, or -1.

B

B
Z

B
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Word

265-268
269-288

Des criEtion

Temperatures
Fill, ©

Records N+ 2 te N + 20, all words real.

Record

N+
N+
N+
N+
N+
N+

Words

1-288

1- 24
25- 48
49- 72
73- 96
97-120

121-144
145-168
169-192
193-216
217-240
241-264
265-288

Description

Fill, 0
El, 288 5 minute averages, or =l.
EZ, "

E3, 1"

E4, "

P1, "

P2, 2

P3, L

P4, "

Ps, n

Pé, "

P7, "

P8, "

B "

B
B
B, "

El, 24 1 hour averages, or -1,
E2, ‘ "

E3, "

E4, n

Pl, "

P2, "

P3, "

P4, "

P5, : "

P6, "

P7, "

P8, "

N o M
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Record

N+20

Words

1- 24
25- 48
49- 72
73~ 95
96-288

-33.
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APPENDIX C,

MASTER DATA TAPE FORMAT

Each day is a 496 CDC 60-bit word record.

Word

1
2
3
4
5
6
7
8

9

10- 16
17- 40
41- 64
65- 88
89-112
113-136
137-~160
161-184
185-208
209-232
233-256
257-280
281-304
305-328
329-352
353-376
377-400
401-496

Type

Hollerith

1"

Integer

Description

Tape Number Assigned by Aerospace Corporation
Date Processed by Aerospace Corporation

Day of Year
Month

Day of Month
Year

Radius, ER, or -1.

From Title Record

Latitude, Deg., or -1.
Longitude, Deg., or -1.
Fill, -1.
El, Hourly averages, or -1.
Ez 1] '
E3 2]
E4 1

Pl "
PZ 3]
P3 H
P4 "

PS "
P6 1
P? 1
P8 n

B t

X

B rt

y

B 3]

z

B

Fill, -1.

-35-

1]



iV, DATA owawrom/

hd




P1 ax

£1

LON

LAT

YEAR

DY oM

PROC

AC TAPE

REC

IV, DATA CATALOG

mNmmo*.NﬁN qoﬂmmgwnoomaonnomhmm«ﬁ:anh-monaanmaoonm
O 003 P OMMORONOPNSGNO W MIORDNL F e M OOl 3 OO MINSOSN S OON, =
....'...Il......'...'.'.l.........'....ll.""....'.
OCOMNOMONNHOIMAT M AN DTSN SO PN OM NN T Pt 2 DO OON SO0
PP B b 2R e B DR DR b b DO D | DA P § NP O DD IR ) DO
IR A N A A R R N ] (] [N
]

QI TOOVNEMOINO A MO LTO AR NDDOMMOINMN IOAOE L WIS Ot mo oo
DO DON D vt OSN3 O DU 0N N e D et 30 U 00 md 04,/ UM MY C ot O\ -4 WY D 3 B OO L WD MY O A N rnd €9 23 et

A AL B B L N B I L B LB I T B RO R R B B R I N B B B I R R R R R A I N

o =/ o Lol g N T2l - et it
Dwdwd NANHMO DN ] (I ] '
NONN-P vy
*

e 5 0O oo od D UMD F L) g 312 eI NODwMNON DO OOE AN Pf N =D oW
e:nncaao:-—amn-tﬁmw\nmomwmﬁqm-:-am:wa:Nomc‘munhmnwmnmNﬂaam
AR EE LA L N N R N N N N N E EE R E R R )
D yivtie P QAD N (VM) 00 0 e B MUY O D OM TN DO T 8300 M D00 v vl gl F OO NN Dl F
NN IO 0TSO NN OMNG T OB | MO MME ) | oaPrOFsDOMINI
Ao SwiNf O NNODE My FOFRNODN DOCMOW 1O PNV v TN
FOMY MODwrOMPMOS0 NP FOEMM =) DO O FUP OO M A
A Il UM oSN BILRHTHWOARONDMN S OWS DN DN AT DT h ) T
MOINS FITTHOAUMNMIINS I IMN FININ S F.1h M IMAN —NMMN LT SN

1€867

vl Y P b D O Ca -l Ot »yaoe O v g

DO ﬂ«NNnn:gNﬂghganoggggamgnhygmmm oifﬁ
LA EE AR R B RN R R A B N R R N A A
el ESEE G E BE R RIS E KR R T Y LT TN T I AT T T.ATIT. PN
D40 W0 WD WD DD O WLHL WD AL D ADHE W D DD AAD DAL D 0 DD DA W0 O DD WD
Rii L Lo L L VO TV TN L LN T VL TV VT N TN X180 ST T ST NT NPTV LN N NI NT N SO TSI N TNTNTNTN Y]

g
[}

.
V4%
£

=0
=0
D

om;«NNc3J:h::nﬁbﬁﬂmodg:wmncmaﬁ:Ndﬁwnoﬂnaaeaunoeeo¢=
Loy e R R Y o Y T Ty T iy e = =L - T T = T T 1)

-'---l.locncncil-o-olc...-o---..o.-.oo'-.oouo.onc-o

] ' (I LI | LI T I O R R I | [} L | (I ] ool Do )

NNNNNNSSQNNNNNNNNNNNNNNNNNQDG

AL W W ) A2 LD W W LD W O D D R S e

ALK BB BB B R I I L R RO T N . - . .

DWW OGO OO DD O D D P DO O D D000
[ LI}

o« EC
€2

. €2
€2
€2
€2
6«52
r 2
€2
€2
be €2
¥4
€2
o4 E2
€2

5.*
o
o
E
De
Qe

t
&
iy
(o
4
&
L
L 3

k4 R EIEAT A I S g 3 g JC FU gt JU 3 S ST 3 J 3C J € P 3
il el bl et it ol Ll L 0 N T M I N N S il S ol el o el
Leplogioats leaioplule slplanl - o= Tl e o abe alnale g¥a plv Te e s Yok de aFa Yo nto o¥e o ¥ T ¥l i e 28 Y0 W0 o a0 i 8 Yo s LY, Y M
vt v v e el ek et e e v el el ol ol el 9l vl el ol o et e id syt ] el el 4yl e el ) e ] e ]

™
b
-
&
A
I
P
y
&

FINOADDO mOIM 3 D b DTV Dy M 10O 0TS i\ M FUNON T 0 md OV - DD @ D el B )
Eahal o Lo le LolaVE VLTIV T VENTA VIR L VT N L el ol el e el et et el = BT B O A RO B

=BT R B 1 Y I JU. T VY. N T 2. TELTV. T S SN SN NN N N S S N S N S S S Y

R PO UM 3N Db OOV et O PV . O OV e NN T LD e 00 T a4 93 L0 WD e T O I 9 N YU F L
A ) LD P P e P e e P P P 0020 20 75 @ 00 00 B3I QD VR VRV DY ORIV TV SV D S 0D 5 5 00 €0 € el el e v o] ed
hahaial el ol L R el e e R R L T L E P B P L VTN TN LY INTNT NET.NT NENTNT ST NPNT W)

Bt B A B DD DA DD A D ADAE WHD DR D DD P A DA A D A O A LD DO D D DD DN BINDMA O
At e L Tt ST S Y 0 N S ST NN SN N ATNE N NN SN SN
SN T T T T I N T T T O N N L R R N N N R R R N R NN N
PN T UM IO M D a0 0 Sl P AN B M AN A A AT LA E DT e Bl N IANIA A A AR, A
B O A MM M MM D RO D N T O N OO D D e 0 D 0 O 00 O b vk o e B 3 it
i e i e e S N A R R R Ty T T T N Ny Ny Yy N
M OO M A M 0D O DD I P DR P A b P b P b B s P AP B o b P b, P P £ vl ol D e P @i P b
O o RO oSO OV LOYU OO LR N UL oW U T O YD W oo O

CoocooonoQuogdneonotnd
IFIIITIIrIIIYITTITITIYIIIT

N Dt~ u\mohgm DI O DUV T vl P W D et F 80 QAU OB 3P 20 D e €3 D et O DN D O WD
SO D FOPPQND L A OO TR 0D D e NO et P OGO OV DT DA IM
NI OOV F I 202 FNUBMINVMN O F 3 0D NN IV wD BN S + FTOMNDOO Y $00C0 T

333300 L34S0 IRV IINGIITITTNIITINR
OO0 oOrSaDoONNRnaRCOONOOO0ONODOO0DOO0O0O D0 o ooo

O AR P 0 S v OF LD AD M S0 00 v D PN L N @O0 B O U DN O N v U P Y D N T e v
Rabal o Lol Lol ol ol Lol VIV VL NT PTNT ST N NTNY T Lt T T T T T Y I T i S g AT ST Y

-37=-




P1 8x

E1

LON

LAT

MN  OM  YEAR

Cy

P~aC

AC TAPE

FEC

-108.38
-0.00
-D.00

11
it

g 4

QM
il

2o

G

(ol L]
e
AV 4NN

[ 1]
L
Ak
LYV
-0y

-1 o
-1 =

HD

o

AL el

oo
b

[ T g
[T

INCONSISTENTY DAYS

200

o
RN ]

Soo
[

"o
Ralylar]

L LI

Sos
ooo
L]
[=1— 1]
113

.:a-.r

0‘0‘0‘
el

Wwowm

Mo~
—HNy
NN

[13gNe]Ve)
Mt b
L
WO
[=F [
RSN
bl
o e

hahaha!

coo

[l ealoid
Pou o P

LAY L
winn

CAYS

INCONSISTENT

Sowiinoooodon D
BOMreOOSenB000
P B R R B B RN B BB

owaNmMOQoObawIOR
l??TTlltlllllo

NV SO NDNEIN SN
DOR OO UM R o

-o.T
1w

M MNINONOMOSN-HD
COOMDomMANNS O
CRC N B B O B B B O A A
o Fh 0N I MONM =N O
MEROS-FIONDD  MoOWN
e M F P O Dt Pl O
Z N DOrOMO g DD
FprehUTOT F 0N
YN TN - MMM

=
L EE L EELE
...l'l..'.'.ll
DI WWREACoOWOD O
(R - T I AR N W]
LNLNLLY N

oneoEoEDoOQ-OSS
OIGEDODOOEHODS
* % g a2t gt
(=1 N | [=1--11~] S —1) )
] LI I B | [ I |

NO2
weao
..

.
WwoRe
"

-11.00

-.?-T ?-3-1'-34‘-1‘-1‘-?-7-!’&-1’

Pt PP B e B B B P P s B
U‘d“U"G‘G‘ﬂ"O‘ﬂ"U‘G‘ﬂ"G‘O‘U“
vl e ot pd ot o o b e ] -

He M TN DTS UM
el el el e ol bl e U B

o 10 @0 B 20 00 G0 €0 20 A 4 oo o

[NL R ST TV ] e da lle B Lot e i T 4]
ALV VTN TN TV g g o Lol Lo 1o
A I OIE B DU DY T BN O

A LD WO N NN LN DD SO W
[N NG O ST R L N
AL S L L S
MMM A TN ARLO
) o B BN B o D
Rl e L e e e )
e D DO AN e T
O b Ly O O3y et O3 ™ O €D

nooo (=
e e o 3= o T

N rMoenoN o
P OO v sl i DM DN
oaniinooboo-oos

ChIL IO
[ A R DA [
asan =Y

B NSHEMM I MNDE
LY 0 D0 DD D DO D

-38-

3

DAYS MISSInN

1

oo

o
Loo
L ]

miho
A

coe
[-1=1=]

et |

O
LYoV, N]

;e

M@
mmvy
[AN LoV 63

DAYS MISSING

1

ooy ORONTMME
oS00 So00N FOo@
O BE B K B RE B B BN B BN BN IR B N
BN F Do DONN e
|ll|??7|ll77777|

maNesnine QoMM S0
NAINOM . FNSHONOWNDMND
a9 g9 P e sa s S
- Ll ey
1 [ e}

oI MBS0 OM-Dn.O0
e OERAMNMMRS-OMAMNS
e " 8 896 e e ¢ eee e e
O v g QU P v F A T T v
mthm:hllqnanhﬁi

oo Men Mot y
vy DM el Lo
-NQ MmO LTS E Tl o]
MM Nng ML M i
gmahénmnhamNm

& 9 8 @ 8 0P s 3 aa L
OB WANN LA @ WINWIN A
1) OWOWOW 1 WODO D

NN NN

S

=TT Py =y T T T
L] -

-

[

oDt Hw IOt OO
SnmosRoooe@BIRatIo
* % 88 % e k0 g e g tae
oco 1 o) -
1 | '

SO aMNNNNNNOD IO ND
O 0 6 D N W W W) € W et W MR

LRI I A B L I R ]
e D SO D0 e D 00D 0
(IR § t !

R N SR Ky RE- L o
D e Ly
[-aterleafualesloate sl atealoploglople ploide ol
el st el el el e ol ol e el el ) el

PO eNM 2N DN BRI 0M
(Lo log] Laba koL

LT Y- Yo Lol ate 1o albats T uaka tTu le ale Tl

SO W OO O YD UL
K2 R JC N B IRTN A TH UL T PR
OIS DY BRI DI A BB D B By

LA D P P DO D D

P oo B o P B e B L B P P o
S R R Y N R R T
INBIAMNIE A D TR
3 CD Y o O DN et 3 el et el e £
R e i e e e e e T
mﬁmthhhhhdhhhhkm
oo rowonWeoeno90D

oOROQO O00000
IXLYIT IIXITIIX

Ll laalt TVITIE Y TN T T g O 4
PPN o 3O LD LN o O N O MDA
oEs4hooSEainono e
m@mismmwoaswqmmo
S Ny {0 N SR ] SR L N

OO0 ooOOoOoo

GO DOV S VM T D 0 0D
P e e @00 W ap o S b ol A O




P1 Bx

£l

LON

LAT

YE AR

oM

4N

Ly

P~0Q3

AC TAPE

FKEC

DAYS MISSING

rOOOOOOODODOBOONS00CENDREOOMOOIANDROa TGN SOOLNE

a0 leSCaadeeloOOwWoEo000M00OMOANA0SOINAVeRNOOSCOF0

I'!.....Q....l...ll.........l..ll.l........l..ll

SO S OOR OO0 DS DwOSS 0000 VOO0 Sw-HOMONID

F:-OI'OIIlllh-ltlllr;-ll'llllil.lh.-lllllll?lfllfllh;h'-!;-?h'-
' [

Qﬂﬂ'u-:rﬂﬂﬂﬂﬁJ’Jnﬂhﬂdnhﬂ@:a’ﬂd:ﬂﬂ”ﬂﬂ:bhﬂohmmf\lﬂwﬁﬁﬂhhu
UOamOam D@0 MM 0w (GUNNNAS SN M TN M e SN - M AN NN
T Y E Y E R E R E e A I A I LR B AT R B B B DL L B B L
it Ol AN N e - = :

gll R _E £ 1. '

MOV O EE SN DL wiM) DN S =IO F B DINGSINM MDD W 10 013 A i Ml LD M
‘Gﬂlﬂnﬂﬂ-lﬁu\h-’ﬂhNMJENMB—‘”QNOU\P&N”G‘Ommnhhﬂhﬂﬂ"wmwohkﬂ
¢ B 42 S LA PO RERSPAPE NS AL SSRGS REeRe

[T HAO U A OO T HOMA M et $10 L 3 el O DN D 0 S DI B T M)

M1 1 I OFOO SN LFNN e wituh | MU O FOCOwWONND S ONMSaMD O
E MmN T NA R O DD E MM ) OISO AL DU GO AU
y o0 M SINN FINOINMINDTND Nt D M I OMM AT STODIN-mM O
o i OO PN T 70 FOND U AR TV e ONOM O HOM 200 ot
- M0 WAMINMMM IO S LM NN TN IMI IO FNT ST TN

YR R R R R R R R N N N N L
AW NN I O 000 WD O oo OoawWC ot WOOESIAC OW
ODWOIROWIWI L PDI VTPV LW
LAV LSVEAV] VI VT VT VIR o] 3] o [\

NN BTN B85E8B8ES88EEEE3N3S838CENS
o @
t ]

OHOEHO JOEOM OO OWeafooddo-EdoraoBono D
SOEHSOMNADOOoODOoDeaO P oooRbRoCanRoo e
..-o.o.l|.l0¢-...co.-oo".pllo-oa'.-

HEi ) v SocooQ a0oma0n 000 | 2o00onoD
] [ O T T N T 20 O 2N O DO N IOV RO IO N I O

L
-
»

U RN S N PR A R U R g g S I R e g e N Rl R
L N e N N S e g e o o L T N e Ll
LY Y T Yot Y et Y ot Yot Yl T T Y T watede i a0e o AT eado R it ke ca¥o slv sl oale o e bl aloalo sl vl ebinadc o
Hd—‘ﬁ—lv—tﬁdﬂﬂ-—l'—iv{d—lﬁd—lﬂdvﬂddﬁﬂﬁ-—d"ﬂﬁﬂw*v—'ﬁﬂﬁw-ﬂﬂddﬁ-—l-—l-—d.—d#ﬂ

IO O = NM FINON DD P TON DR DM FINOMNO RN $UN OO Dt
o 8 O OGO U DS I BIAY BY WY b md el el el e = DRI DI A A B U IR M

OO MORRRP M CeODeOaoOoRRAODEMOO0eD0O00SCMOw
-l el g el ol ) ] et et el v v e e e ol e wrd o et e vl vl o vl ] b

TN YN FLUNMDA ROVl AP F IO DN ER - M PO S OVO = M PN DM DN =0 TN
WD WA D WDt wd e b e el P P b G D D GO G U OGS o s o
NN N TN N T N LN N LN NN NN ST N NTNTNT VT ST STV VT VIS VENT NNV LNT VT NENEVEVT VBN TV LN T U LV Lo e R lagiat g

PP P e e P e, P P P UL LDV LI U S LEVEE LAY LY LD LS L DO AR P LA MW G WO L U e 8D A TR 100D 0D oD
P o P P P o P e s Py e T P P P i P P o B By o P B e P e P P e B P o [ P P B e B T o P Ea U N
N N T N T T N T T T N T R R R R N N R R R R N R R N N S N
AHS e DA + PO £ PIMD DM M el ALE DWW MOV $h WA T Ok rvil ra 3 C0.0h0
O 0 ol oyt 10 000 el 00 DN O o B 02 €1 ED ol ED U A At AU AU B B T Y ek E W S D8 O v O v
R A A N R R R L Ll s i
Ao ACENOC MNP T OO NPT OB MmO o OOD AT o
et IS AN DO O OO A g Tt T i T H O M S G OO e O oW oo Y

[} mn o000t
T

[winlalulsmlalel=la] =] o o =
*TT I x I T II TITIX

ITIXIIXIT

DOUNDNM N = TN MM O $ K ODN D T D SR ON TN A OM 3 TN SO DOMP et 3
vty b P O 40 o P D 01 03 EREN o el 40D 0 2530 P B U0 O D 1D el O ADAD LV SN NGO M Ol =D DD 0N
O FONDANAND DO DGO HADESOD N DSOS E WO HODHOOWDO S THO S
mmowmmehmmmomoo4maomm:m;wmmimmmmm [o 2B K T Yo il T 0 BB Jouloglt o
PRPRP=1 AP 5 N A e TP T T T T e R L o e e R e e i 4
OooCooooo0 =] [— o ™ o an ooooo

AN FNO M DO @ SONM T WD D e FUWA OO = DR S U1k O P v (VI TV O

CECCPPCPNCOC OO DG CHD O v v vt vl v sl vt IO NN M NEI (UMMM NN I M0
e 18 gl e 0ot et ] ] o 1 ] gt v el e e et e e el e et et e e el vl

-39.




P1i 8X

El

LON

LAT

MN IOM  YEAR

cY

P20C

AC TAPE

REC

D vl 0D v FUN N MY
Ll E STyl ul VI LT
& o5 00 8 puB S
o O

s

NS PN D DV T
P e D THD & vty
*a s b BRSO
QOOMNDODFONM
9 0T DT ONM oo
I MG P AN
LN OO F N el iy
) L 0D e T
MM Bt e

MRRAZ NS RN
MR RN
QLT SIT o YRRV, RT RV EIVL LV E AN 4 Y o]
WO WNDHD WD OO DD
[ V1NV I VL B TR NN T NIV

EX W R QU
AN O
S OCO OO
el el el e e e e e ] )

M FNDN DRD 0
e

el o) el bl vl ] vl ol
e ol el ol vl o]

W OOV i OUM P LN
SO ED i vt
e e et L L L L T Lo

O OO DO ODDND D
[ 0 Y NS e
Sy Ty Ny Ty e Ny
¥ 2Y. TU- Tt 211V, M. I0. LU L
ol vl o] el el D el B el
NN TR N Y N,
a0 &5 00 D o Dol @ 0
Wi aoootoa

oot
ITIYITITILTIT

L vl vt o P 00 N vl
P DM B NDB AN
FALE & A INE JE X SR
3333333333

SooO0oOaOoe®

T wNNM TUWD N O

MITIIITIIIIS
] v e

DAYS MISSING

1

T3y

P B B
Lealoslealeale)
ol el e el el

FUON 0
et

vl wd el et
e v ol vt

WD N
e O O
Lol Leelockharl

DA 0D
PNEN

DAYS MISSING

1

4
Lt * VL T= TV« T AL

[ ot VT B o]
EET T,V VE T, N
LU I L

«28
25
«13
«23
0.00
23

MR N F e OIS
¥ OO NNOINW
TR R B B
TR NG v 20 F 0y
AN EE NS N0 P
OIS (P LD O GO T 00
8 PMAID P AN D O D
P e S O B 0y
-t 3I™M DT MmN

SRINRRGONEAN]
seBs s B evsavaan
MDD D DD W
AID O DD DWW W DD WD
[VTNTNTNTNT. VTN VT VLV V] V]

i QT HHSM DO
NEDOSON-OE0Ro
ap g r 8B g g% B0

] i it [ ]

Frrtyryr3dtr ety
L e s
Lo glegle Joudo o uTi gl Yool ol Al alle
i ] o el el ot il el el el e

O w UM TN ONO -y
N LI ST NTNLNTL VI NIV L

el vl ol v o e b PO
e e e o vl gk el el

T TV OIS T LA
DU DN O TIP3 M3 )
WY [ I v Y 1Y [y ) P 00 0 ey

ABDADO OO SHDVODE -
Pt P B P B P P P o P P
e S e e e e e b P e B
faal- 2l ad ol oL od VT VT W1 U1 93 V1Y o]
o e ol v e el et ed et el e el
e e e e e e
BODHNOD OO BOLON
oeooEpwowloaonD

onoooooloobon
TTTITITITYIITIT

dmm«mamasamma
LM e L0 VD B e LV LD DY
2 FADBUND U LD
3333333533838

anoehEmamooand

WA R ) O T LN WP

WD LA DD DD 0 D 2D
v e 0l ot el 0 b et ol

-40-

CAYS

INCONSISTENT

2k FOSONDN NG
OOINT P00 F M) M il
af s B Na NGt s
L Y e TR T B LT T T ]
Ohpabie §IARRMM PN
[ | [ B B B I

O OISR T

LVEEET NN TVT N TN Lo

P N L N ]
Ll

WO e o O} vl wdd F St
aneeNS oI on
ae e s h & B 8t a0
QNI e i P 0T
WM-MM | NP IDWNT
Whe et P00 WO Ol
[N YL L E L8 ]
@I M EOmOLNN
P T LT B B U B 2

NREINSNNEZE8s

a2 4 8 0 & p saw L]
WD W WD W G O D
WO O DO DAD LD D
LY CN TN LN LT NT N TNT VLYYV

e
[=
.

AN D wed O D OO0
coefopYoom®on

LI I I B B L

SETITIL LT LT LS
oo P e P P R e R P e
OO OO ORI O
ot vl e el o el o v o el

f F A D OO S OIS F N

vl el

STV NT VLV VR VT VIV LV LN L
et el gl ot ol o e el e

O E = 0UMn PO M OO
7 Lae o0 QK g% IO L g U K - g |
) My V) ) V0 P My P I Y 1)

PP 1 00D 0 D000 DO
[N N N N T ol
N NN N T Ty, N Yy
NV LHTE Ceale dloadT 1] o [ -]
e e 0 O v e
N O T T N T
ol fa)a o U
ORUUV-OnOReo

3333333333

oesnooaoanot

CEQHMM T NP0
POTV LSRN N NS Y -]
et ot ] e vl el

117



Pi Bx

E1L

LON

LAT

YEAR

AC TAPE PROC Cy DM

REC

O PNTDINM RSO NS [\
Hddahhgﬂwﬂwﬂqgi
L ]

LR IR B B BN IR BN BN

NMIRMINOA SOPOOINA M .2 3 2.2

AN _$mND ™D 29 N NN O N

teadassrapsvassersens
- -l

ONEOMMB NS MO e N
M@ vl F B e D SN NN O N O B
aé&Jﬁiéﬁéﬁiéééaniéﬁ
N vttt b OV D Ll lckd
F N0 0 ONHN 0 09 £ (IS PP vl P b
0nnoﬂ¢mdaahnﬂonmm«ng
- O RN M DV S SN
E g L F K gt B g N JEW T Y VRN NT N

AR E RN N *sea
AD DALY MDD N LALD RN D D LA LY DD
D AR ABHOADHO DD W D DAL DD D WD
BRI AU B B BB N B NI I B PO Oy

-y
2 e AR DB ORI R
es e s e
[Ty ]

QuELIPOC e ww SN =N D--o
oo 0DoNOPAOWOSn
LU B B N A A N I RN I S A

NI &N

SULUPTHUNDUT DR FEY
(N AN R E N Y T E R I IR
WO D AP0 010 YHD B DO DO

S FFPI SIS ISLS gl

Luuhnh&hhbhhhiinhwaﬁ
[leatepto gl ls (ol s o 0 X- 00 0T Y T T
Tl ot el ot bl el d ot ot el el o vt el

DR DA e NV F DI DO v vV P
et e B BRI ORI N OIS N M

U OO O OO O N U O O O DO el et ol ot
Al o v vl vl v ol el od ol el el

St T INLP O =M TN 3
Eaa g T AT TTAY VA TFA TN JUA JR4 Vs JEA U ITRY
3 I3 Y e ) M ey I3 3 ) I3 Y

D D AD LMD DD D00 D UNWD - HAD DD M DD
ol i ndialad ol oo S S S N S WY ST NS Y
kR L S e SN
£ D O vt 4l 00 ) d ¥ d ol M A AT
el ot W ol ] v i el o O el o e e N o et
MR A T Nty TR R R R
o2 0000 a) A0 o0 T 40 O & D a0 40 N WD WD
DEDOW G R - SR o o WD e

[af=ininlelelalalnlalal~T-la uT=l~TYa)
IITITITTIISTITXITITTLYY

02 MDA SO NS
B D0 DM OO hhnnmgw:an
A DALMY IS B IV RIS B D

$3333333333338338%12

g g 1T T - 1T T T.7_T_%

NI BN NM S WD Oe
VOVEVOQLOLOICONMIICNID
ottt ol o e e e ) e o et O

INCONSISTENT DAYS

N FHD OV My & O 2 S VNN £ M) OM DS
ﬂmaemhh DN O ND .2 M 0T 5 NAD
B9 6% 98 &% a0 58S adsss e
DO SN 3 OAMN 0 D8 3 v F gD P
oh?.hhssouheuhsnhhhan T8
(NN AR R R R RN R R R R R R R )

b A Dalaanand -l 1N S ECT RTY._FNT KL T, T TN
DB DU Py d o O D vt D VT Bt MY O MY DU o B O
6 2P ad aesh e bag TP ERgses
@y
o~

MM SOCSANSOOMOD WO NN TN
DN IO RMAS A NOD S T @5 W D
L I LR BN BN B RY NN I N BRI N RN Y
oOQJnoagauau P G0 Al o O OO G D
NN WMNT N SO D SO MM N
Pl U PIE) P Pt I w23 0t D (00 0 e Ch OOV
2N FMNO @ GNNDMDUNM BSOS N DO
M) ot 3 O A U AN D D N ED OV ot el . T LN P VO
e LAl TR Bl L L Dol B BT B g 0 BTN TR Y )

B g Lead n o[ 3&38\"8 wroe nagwmn M"')g

I D -0 eoYoDo o
20 30 R g & pp e st s nrPrertanee
LN VAN WD WD LN R LN WD UV WD W) WD LD W W O
WD D DD AD WD WO ARHD MDD \D D WD MWD WD AR W D
VIRV LV I T NT YLVT YTNT NTNT NN T ST AT N VT N NT N LT VY

NG DO NMEO Yoo OO o NeD
(-1 -1 13- - - L ey e T -1
LI R B R A R N N N A R A I R

AU O B OOU DGO IO B O (N OO
a s 88 4 8 500 g " aa * 0 s
uy w0

-
DB ADAD IO ADAHOD O DD « 01 D DO WD )

LEVLSS K LY LR KON LV U0 LAV UL LU LS UV L U Y LY
hhwhnuhmhhshhhuﬁhmhhhhhhh
[l 2T T T T T 0 T Y, T oY T L Y Y
i o o il sy ] ok vl g el o o ] el o vl v et ] ]

LW DD HAIMT N OO v IM PO
el el vl ol et v e 0 N A B RO BN

vt el ot v g ol vl gl o 7 ] el ] v el

1D A 85 (N w4 O T AN D 20 O0 D A 30D .
ol et v ek ) O NV OS DB D C O YO

WD D D D D e e 10 WD D DD DD DD LD DD e b gy
[ S NN NN NS NN N N N N N
o M T T T R N N N N,
IR (@D D A fubc B e e M R0 OO A el
bt £ P el et VP OO B U I OISO B O B et gt 3
MM RN NN R R N R R N N N R,
SOENEC OMODO AN O e OBV
badaiaal 1Tl g BT T 1o — T o L e P e p iy )

DOOD%DDDOQDDDQQQQDQDOQQDQ
XX rIITT Yy I T rITITIIIIIITYITT

P i LB VI 1 OO D DO I B0 UM O

[ =L T N e T - P T e Y . Y
omSmgwummoQSmgmmmmmmmmwoo

FIITICT3333333333I000
[T fe Tty TP T YT T 1T Y-1-1-]
O T A A DTN+ DU WA P 0 0V ED i O V3 T Y

GO DD E3 vl gt wutumdwd ved 0l b o ol (A VO O NN
SO PO B OV RO T O DO DA OISO N D

-41-

INCONSISTENT DAYS




P1 ax

El

LON

LAY

MN OM YEAR

oY

PROC

AC TAPE

RFEC

NN 000N oRO St nORooa0GhHINRROGOWODeOOBRaD
M=Mh SO OReCONNOROOOORRACRPANGSOOCO RO oDRAD G
..‘..I.'II.....I....l......-.....'.....lﬁl..-......
O YOOt ODOeNOOSDOOADReONIOONSYOOON OO DaDeRRDOOS
\Plr\.ﬂmlbi;h'nlll!_lllIllllilllllllllll?l‘lllllillllillllll!l

€ =R NN AN VO 0O WO A OFTA @ O FOM MM DINRNNRC IO DU QNS M F

Wy Dl OO MY 4N I DY O P DM AU B DO B =t IO 0 B o=t B0 W 8 BP0 M U LR vl o=t O MR A O TV O T

& 80 #8 0AH 0 AN IE RN NSNS DS TN S E S EsN SE R SE eSS e
-l i

P OO ONONDIRD e SANNAGA TGN A FAMNSMOINOSEOOME P O0B OV T kLN
0 LAY TN WD g el 80 WD U OMADY LS O 0 L0 et ol o ot SO0 0] 00 23 00, o0 TVAD € SN P U @ O 193 o WD LY . 00 DD 0t BOADRY
i £ SRR SN Srdadil Sldnyt I Stndd s St aS eSSt Soad NS
geh&em&&o hhﬁn@mhnm:nnn@quzmgg 3 3~«~h cmeahocz

hGMNBJBGmhOﬁwmwmadJQaun@LhnwﬂmW@Nﬁﬂc mnoO DBy :hm
A D WS BOMIUN T O T O NN mmmauunhmnanmhﬁoece-msno:cn:u:n:
hwmnmmmmm;mnhcamohmnmnwmﬁnccawooao:mau:m:hmcuﬁaaﬂ@n
NS T IMIMNM IMINS ITMNMMI M e UM N T 00N F NN T NN DT M 2 T MM

bai—dal = - - 2
RES oS BRRs8s82S8S28 2282238 S28825S82288822822335552S8
-lloll'll--'O.-u-l'.Q..-ll.-laotolnllCOCCloo.clc‘!‘
woWwSOWeCooORCoo oo oo Ol oo AoNOOoONo oL O00QADOIDOCD
DWOOWO I 1T 11 rfarn i r bW pr st it bt
StINNAIN n

e OO0 EeNDOOCoOM00OS 00000000 o0OOSI00aNoDD0D 0D
oMo oo oO oo OO OCeOOD 0o PeOReOelOmaDoOOoDoORCoOoQOaC
L R R I R R I L R e R R N N I . R T R I T O S
1 1 1000 0o0COoEOCDOORROEREOOeO0 { oooSDoRoLdounooooRoan

[ LI I T I O O O IO BB I B B | LI 2 IO IO I IO I DO IO I T BB B N |

LoQo® =1 = =]
Y2288 e E eS8 E8SE2 8832 YE88888E0883E80828288
LI L B B L B B B R A S RN R A B N I N A N R N B RN B RN B I Y R N R A N N ]
GOOOD oo eoEaDOnme oo radooSnodeooe OO taSOMNMmon

[ 1ty U ) LI I | [ T T O T T IO I O O I |

Lo
]

[Tl u\u\mm mu\lnmmmmammmmm LN.NNI\ u\u\mLnmmmmu\mmmmmmmu\mmu\mmmmmmm mu\
o el el L el L e e e e e o O e e L A b

mommommwmmwmammowamommmm@mmmmmm@omomommmom@mmommmmm
vl el o ol o el ol ) el e vt el vl el ] et ] v o ] e el ol el e e v el gt v e e o el e ) el

N ead UM FINDOM DT UM F DD A 0 DD s (UM X WO O JEIM 2 1NOM DO el MM 210N C NS
LAV R At ) kot ol e ke e el O B PRI DRI IS ol w4 el ] e e el o e B

et O OO0 B BT OO0 I AU BT B BJOJ B g O B B0 BB 8 VIV VS W W V3 vy VD V) I 3 3 v vy D 0 My )

D UM T IO OO =AM FNWU A DOTD e M N DM OO UM PO v oIV FIiN DO e

e Dol Larker DapTor St o TurRe A g g 0 g% % O O K T4 V/2 FRR VR TTATH FRVNTRSIRVG [VON AT RS TTS I INUINAINS LY S0 N O L N Y N ]

AD DU DD WOLNALS LN AL LE D LS VLA LD LN U0 LU LN A LN AD W0 WD D WD JHOAD D DD O WL R LOLAWD I LA
o Pl P B B o P B o P P P P o P e P P o o e e P B o o P e P B B e P B B o s U e P P o e
N T T N T T T T T T T T T e T T T T T T, T T T T T, R R N R N N, N,
€2 M et w1 DD O v BN DALV DO P e O RO (0 et et B AU 4 LY 20 68 0 D (RO G O M BB UMD W e
M e DO SN I ot 52 0 659 5 80wl wed o wd st 0l ol el b O O\ IV VD 0 4 £ 3 D 0 € 83 €53 wed e o el v v i ol ol e vl ol
e Ny N T N i N N N T ey T N Nt N T Ty R R N N N N e, N N N
00 80 CU bttt 8 0 U B OV w8 0 O B T IO B PO O 1 10 vl vl et e el vl vl el e bt el ot el el el e e o
COM T e T A NG AT A H S AN N N OO~ o 0D ooRE O i e S

[aYatale T =] Q
TLTIIEX E3

q#aaﬂhmmaﬁnnmamamhwwueﬁcmnﬁ:a a2 SINNMID TN O OaNo M
M AD e AN DB DMOQNPREMAOOT 1 SO E@OOVOOMO =MNM
Ommm@mmwmmmaommaaan:m«@uencn BOBOC wrrHrrErHdEHOSOOS oS

AR ERRRCRRIIT 3333032 iii’i‘iiii $333383 334399348
[-3--1-1_1-1-]
WhﬂwaﬁwﬂimwhmwaﬁﬂnlmwhQOQﬂNHJmWNOOGﬂNMQmwhﬂWGﬂNMJWW

N NAUNM DM M NME S 2 . S LS P SN NN DD WNINOAG O OO OO DN M N b
LV LTIV TINT YTV VT VENT T ENTL YRV N DY DN T NT NDXT ST ST T SOV EN TN N TN T AT NY N Y] N ST VL NNV VTN VLN LY N

-42-




/1 ax

E1

LON

LAT

YEAR

MN DM

Cy

PRQC

AC TAPE

REC

O MO =N 3 e ©
O W A MO WY LN
2 e 0 OONDI 304
(]

asgkomuugno ]
10 LD iy BN P cred D
NN =INBDD S SO
HUTN S IMOCHNNDS
FIMM NN S L N

I 4 -0
BBBBRRI IS
IR EREEE YT
© TOOWINNDINN LA NS
11 QWO RO W

LT NLVL N YT NT AT

FOSSvivwaNOOD
L T Tty — e
s 88 ®o s bavasoe
Qoo ] 1
1411

oD

SSSVIYUNVYL
P8 00 8 58 38 4an

?a?wmmwmwmmo
'

o
i)

=-0. 100

[TT I Y ST ST AT Y NTATITATY
AN
P ONRRC IO O T
] el ok ¥t ] et ) o ol

el alt-T oL Lo J= PPN
LV LVL VLT YT NV VL T )
MMM MMM g

i M) _FI0OO N DOV W
0V DD BTN NOD

AN LAD O O DWDD DD
e AP Mo Pt P e B o
Al S
N P ADanfe ot me
B0 VY V) vy D3 ) ey 1 poy oy
Ty N NN R A N N NN,
Lalalobol-Lob-1 T .1 1.1 1.
FrireO-oDoa-e

P Dl F o GO e B P e )
& D DO Ol g vl P ) guf
S OOMWD C-JV:- 1Y

3997988983343

P QOF oml OUMYF UL A O ON
e P 00 0 040 OO0 ©
A O VB N N N

INCONSISTENTY DAYS

O DD0 i M DINN DS S
O IMMINNT PN O DR OOND
l"'ll..ﬂ..‘..'!..

m@@dBNQMgQOGﬂHQ@M

S D U DT 1| Ny
wnwmwmncawmwu e
oo UNEOLD M D M A A o O
M MU P i fIM D ODR DON
Newtei? F FMUN S 3 5200 L]
NG OO IMeADND I T DD
mnouonunoh“hh~930$
L BB B N BN N B B R BRI R N
LA LR U O A A LR ED RS AR LD D LA

LT3
0D A0 D O OO WD W WHDND L D D
LTIV LTV L ENE R TN G VIS VENT XY NT N

TN O O 3 O\t ol O o ) o £ ] vl
ComONmooamnooaloodn®
LN B T B B IR N N R R ]
1 ) 11 ]

LA LAV LA LN A IO B L
PP P bo B po b b B P B B BB B
RN ORCOT RO
el o ol ) e et el e o] o o et nd o ek

MDD DD SEAM FNOMDE
ol ek bl ] e e i O O

PR ERE NP RESEREEREE]

U DR 00 N =AU T I P O
GO SIOOULNDDOR D w
et e ot 9l ol e il e e e e

@D A D WDD DADWHD D WO 0 D WO
e adadaelat ot N1 N0 N S0 N N AN N

NN, N N N RN N N N,

E1ED 3 el vd ek e el v ! o]l ol el gt
hddachidcdicled T L T T T
ek ek e e
bbbl L gt Jo lTaule 3e To T oaduale s
nacguauauunanaggca

QGDGU=omnnaanncaoo
ITIYXYIYYTITTIIYYIIXY

A IO 4 OM 2 60 ) U P O P 0
mwwgmmﬂn e T L YL L B e
LD P00 DO DD OW DL D HD

3333333 34833834338

ORNODOCOEOLOOS0OA0O 0

S eitM DWW O OO T W M
SOl oooes
NNNNNNNNNMMM MM K

-43-

INCONSISTENT DAYS

M WIN®E F NN
3N OM M SO D
L BN IR B BE B BN R
M O O O 00O
P b DADADED D 2D
llllllll.7

BRONMNOIMMOSMMAY
MY O F YN o LUV V) i
S8 S s sB s srnane

OB N DN O DD 3
WE D Pty b O N OV
LR B K BN BN BE BN BN BN BE B N BN )
D 0u-d D MM TN T i
ANM NP0 FMM ON SN TN
M P NOM AN SN
LU MDD P o e LD e o 08
U AL D © OULN S0 DM DMWY i
MPTE-TEIMN UM

P AL L] ;e
gsmmmm¢4$mg o
LRI A B BB BN )
WA LMD DD D s N
WOAD WOAD D W WO WD D
LAVL VR VL NI NI NT N N TN NN NT NN

dgﬂﬂﬂmﬁdﬂmaﬁom
oRopoocotfCaonoos

LS LAVUSUN S LA U O LD IO LY LD
P P P e o, o P B e e A B b B
ealeatealsaloilealople T sl o T oate )l
sl 0t v ol el kel ol el oy e et

MO, DTN Dty 11
LWL VEVNVT VTN NI N L)

FPI IS 2T P IOINL LN

CIM FUY DM T =t O T L
vl v e e v et O DG OO
vt v v e vl v v e ot el ] e

WD OO DD WO D0 DO Wp
[ N N TN
A RS R R e R
el O OIA AT I el e et el e
O OCcOoOOnoo
MRS RN TR N T,
Al =T=T YTl o aleale Yo oY T
D MO Y SO O -

WO UMD 2 DD M
oF 2N $0.+-F20MD S
ODHOW O DDA IO DD

TSt IS ST
351#33;3!:w¢:r
(=1 I - T T T T T Y- T Y-

DO NTI S U DU R
S vl ol ot gt ol 9wl e o (U BN
PN L) I ) I RO Y VY




P1 BX

Et

L.ON

LAT

MN  OM YEAR

oy

PROC

AC TAPE

REC

Mmuihomma roeateyes
AMNNMSND NI DO
* &0 a0 800l ee
NG L ahal
-t 1

e VM QA QOMNNNDOD
MO0 il OOM FUD DS
LI I L A
NMamto "
INDOM O BRMEBMC-T | |
B RN OWWI N T i

Syt Ia Mmmmn

0 O 80 0N 0N D X0 00 gp 4O M M
maommaoommammm
A LA R Y]
LAV LA LA ROUOAD IO WD LA
2 DADAOADAD DD D DD D
LIV IS L YL VENT N VT NENTNT VT Y]

SemrNnEHEHN =D
oo -HOPeDOmoo
LEE LA B AN
(I ] 1 LI N B B B B

O Py (uey . OV IO OB
OQWW@WQOWUQQQQ
® P st pstrrenne

O W 0D DAD DO B O D

th WG ERLRENN A LA LMD LY
AR R R R
epdeateile o aloule il enls Lot By ot T,
ot el v et el o el e el e

DMNTCREAM PO T
el b el el o el et

Y LSLO LU e U LS B LD RS U

WS NP WA O Y
B NN NMI M P2 015 1 Iy 0
v v vl v ot ol e el el ) ol ol

D OO DD LUDDOD P DOD
Lt o W N NN Y Y
AR AR R L R
el ol P b P BB B
© OO SDA NN oo e
NN NN NN, N N,
ocoLoomMMAN IMrooe s
T Y g £ 2 o D 0y g VT i

jolelal=lolulaTal

coQo
ITIITIIXITXITT

[=]=!
ITrr

WMOMD S OPIN PN AL
DN S MMM AN SO
O DB DOOO D DD OUHD

$33337338343%3

S000COoOOOGOoone

NMINOMROOrNM FW

NN NNmMMMME
I NG IMM N 0N N

DAY S MI'SING

1

NoNnone 0

LIV S

LA B R I BN B BN O

M TR OO

M | OO0V

LB A
i

0 ® D ND O h N
Lol L L T 1.V VT V1Y)

vt
]

Pl 0D LN D 40
LD N €0 O el LN
I EEEEEERN]
O SN DO v LN et D
w IR | ODBMN

YR,V 7.
=L el
[l r]
LVE L oT.8

YoRILRTM
LI N B I B B BN
WOIM O SINTM I
Dk P p, DO
OO NN Y

N AN
[T-1-1-T-1-T-71_T=
* s 0 8 5 ® g e

LU BRI B |

LA LD ULY LN
PP A B
Realeilealeade gleale slo 1o
bt e o e

W OIMLF IO Y
LS VLV TV VN L VTN

NN LA N

Rl Lz B 3BV T 14
R I B i g O
el el ond ot el el b e vl

WDO D WD DO
Pttt b
e it Y
OV ol ot o d e =l
OO ol vt ol bl
B e e B S S
SoNDoCOOR

WO mhs By o
mmsccm&@n

332374983

=2 T

WD NN T
Ielaiwul g i f 44
MIMIMIM N G P 0

-44-

INCONSISTENT CAYS

M AN OV A N U
L e L LTI VE T VYL TV
® &8 P ¢ a2 n8 9
Le} ’ -

HO MO N PO O SO OMM
Mmoo~ SoNa D
L LI I B N B B B NN N I
smonnuwmniﬂonho
b NN O DT T F Fwde. DM
WAL eV TN D e
o F P P 1 P 0 VD et P o, v
wINM QR N ID S DM O oUW
Ll VI VELTE I S 2T TN NP

LRt At Bt R
LB L BE DL BN IR O BE BE BN O BN B N )
N ONOE PSRN A D
OO AN T NN
M1y MY 0 1 1 I3 I I T e ey MY 1)

MOMeQO.2000 MM N
OoNoooedOoUnnoe
¢ 8 & g % axr e r® g e
[} [} ] LRI | it

P o Py
[TR1T314}
P e0 e g tedteaan

M~
U

L]
0 YHOWD O W OO O O

s RERN N
"o
WO O

mmmmmmmmmmmmmﬁm
P b P P e B e e B e b e
(e Jlealeafo d Toudo llosTual ot 0 Y Y 8
1t o el et vt el et o vl el

eal s P VL g JE WL T -1, T FRTATE Y
Nrny od vl =

N A0 WD OO0 O DD DU

O =M TN OO .Y
SUNLAWN U UY DUV O R
ol it et g ol b o ol v el ol ] el )

DO DD OO LD WD 0D D
Lot 2 Y N Y Y N N
Sy Ny T T T N N,
AJOUOIA ! B ol vl vl 0] i o] el
£ 00 0 2.6 v vk vt e el s ed wd ]
Ty e R R N N N,
foonboePOosoDen
T ] Pl et ¥ o ol ol g e T

[m]=]=]=lalm]s]ulo]nlwlulal=]
YIITXIXTITIXIIIT

- DI NN NP PV -

@ OO @A ILN BN O b 0 O
2O WD DD OO OO D

3333333283343

OORoOnoout oDt

AORDPONM U OO

oF oF of oF DD IRV NN
[ laclor L lard e bar ot Lo T o T 10 T T

INCONSISTENT DAYS

P Py
b run
LI

D

[FaYial"ally
L T
L=ale pl=ple )
Lakaf ol

MUEA O
el o) el e

OO

LY 0
WD
v v



P1 BX

E1l

LON

LAT

MN DM YEAR

cy

P=0G

AC TAPE

FEC

VA B wath AL LM+ D VO O™ i VDD e LN D v O e B D E M O i DN PO 2 D DI

VOITRMAUM.LOCQeDM Pt D BDM M DM M 3N OHOMID AN 3O L AMMNND FO- -

.....'IlllliiIIIIIICll........'..lI..Ct.l....'.....

OWMOOMO Fue™MO | Mttt PN N ¥ oy -?Tv-‘ld-l.fNNNN ~ Jdl’}lﬂ‘ﬂ?m
L] ] ' ] '

Mmeywldwd 1 1) 40y LI I LI | ] 1«
LI ) ‘ '

A TFEMN LR g T TOM PAINCIA M OD M M® £ O 2 INNTOM M PO b0 SN PR OMMR 0y

B M0 0 N OO O vV OO D) O TP T 0y L el 4 OO0 O U DU DY W ITY el 3 M 0 el S8 P S P P i)

LR L I B B B R I B R RO B RN I N Y R R A B B I B R RN B RN I R R SRR R S B R S R
» g m -i

FUNDOT e S ML RO D T OOM MO I D@ Phe OO D 3 0L ril = DU 00 TN~ 00
UMD IONORACAHENDMNIMD INONITO TR NL S TN T AROWDM N+ OmTTA D
...I....'.III..............ll.....l.....'...-l...‘l
smmmonaﬁhcmaocnﬁmnﬂmmhmﬁq»h@umhumnhmm~o=4e«~¢emanoh
NNNmaOOM;manm«gmn:hrdGmQaomomnco¢=m;~~omm oot FOMhty
N =M NN N IO F 198 Ot P b, 00RO MY LN D vt LNV I Tt oF TN 03 T PP D OO O\ et DN D i M D Pl N R
SFONDHOANDPMOON NDJITWOND SPDOD 0D M SODO PN AR PN DI - B O OO M -
he ODIM IR PO DINS O NHAINT T SOOI 0RO NGO R FUMMACNADD BT D
BN T FIMMAUMNNNNLM IMM IS 2 AN g $ SMNAMIDNGT T3N3 T

P ol et iSO IM
BEFRSn88RIARE2
I
¥ 3 PN UL DS LG
M2 I} ) I} N3 IV vy R EO) I3 ) Y I

" e st e s e re s AN
WM AL S PN T T Ty
L]

ARATBE IS8R REI LR TDNRRS
-
¥

MY Y 00) 3 ) ) IS I I ) I3 S ) s ) Iy S

35.43

LI 50 10 e DU CHD ot @M A OO vl D D O T e b 7 v ol S M 0 B 1N O S W0 SO DN
Lt -1l et e - L o P T T e g L L L R T B T == M e e Y- e Y= L

LA I I I R A NI I B I R N Y B B R R N R T R I IR I TR I Y

LI I | LI | [} ] ] LB ] 11 LI I | L L ] LI

oo P o O (P O e v e B0 DI OO O [T VLS N I3 LNV TN NT.N] LN TS T YIS VTAN NI Ho T}
UMA UMY U O LN W wwwwwwwsuumﬁaug%UﬁwmwmwwowgBmemWmeww
[E. AL B R BRI A B B RE B A N R R B R R I N A I I I N N Y R R N
R eV ellaRUal8 QU RV IT RV o {Toq0s 20TV o BN TV AR A BY  BYA TR s EY AT Y oY o BT o XY JUARE I R U o0 Mo FY AT oI oY Y ML Y IS T B s T o T o Y o P T Y o T

AS LA DAL N LD LS UL LD UNLALY U ASLA LS IV LA LD LU DL LN N U LD LD LU LV LA LN IO D LS WS DR AL LT D
D e e e i e e e S o e e S A TR A .
Lo al- 0o e aloilealo T Lo ate Ao ge gl A To T T 0o g0 o0 ¥ i To ¥e Y0 i u T st te s e s T Yot Y0 Y Ts e Y- a8 G TN 8L AT Y 0 Rt
ol kit e ot v 4 b o T e el e e el e ot ] et ot e o] et o vl o] ¥l e vl e el e et et el el

DO rOIM FIMNOA O w AWM F IO D DD UM F IO DM =AM P OR O DS e (UM 3 P DA
Ll e LA VLIS VIV N T VT VI VT W N ] ol et el et et el et e e el R B TSR R B AR S S

DOOOROOD OO0 OO OMAARA RS AR AR AR AR AR RS A AN S DD E O

DV =R UM O 0 D AW P UYL P @ 0VED = UMY T UO A DOV =i 0 M) T UL R 6000 D omd UMY T LD €O (T
COY ] o L R e e kbR o Ve SRR I STRST S0 o 30 ATE RN o200 a0 €4 AERARA 316 L0 AT 1 e Tiw Yom Y. T T ¥ T R LU P IR SIS P
ol el o i el Y et e el vt et ] vl o el el ol ]t ] e el et UL B B B O B B P A D SIS NI

AP ADADAD P OAD A D 1D U0 O W) DD D 4D DA 0O DD L D DD D WD DD D MO R OO AD DD DO NN O
e ad o o o A e o N N N M N N N Ny N O N N VOO N N e
I R N T N A N N R R R R R N R R R N R R RN R R R R N R R R R R R R
CUHANIN e ¢ P BB b BT PP 1A (AT IR AR R A N B A SRR IR AU DR oo a Ao g IR N e
el o ol e = D 3l ol el el el el 0 0 O 5 0 Dt bl vt vl v el b bl v et vt A L vt U B A bt el V)
el S S R e R N R R R N e LN
COOOOAMNNCEOCEQMNA M AHMl C DM aCC oD moOC OO N OEalN A o 8 oD 0«
ol T o A ED T T gt v okt ] 0 e VY g ] Y T g vl e H N o e ] Pt e Y ek DD ! oy

=lnlntelatalalnlnllelel=Talo fololalalolalalaltlo Tal alatalal g ol l aaTal o AT Yo ta Yo T fos I Lo [ Y on Lo Tow)
I rIIZT I r I r I Y I Y Y I r LY Ir I ITYIIITIITI T I TIYTITITYETIT

P O DO o DU P D AN D DD F OM D OM SN AUN DN D DY DOMMOM F N N T A M S A
Pt F N PO 00 M P AN N F ALt b O B D VLD M D Fie 6N F 5 A G5O M LN O L6 T
WD e P e P s e o P o P P B e P P o P, o P e I o e e e P P e P s e e P e B P e P B P o e e P

3343930 IIIITIITIIIIIIIISIIIIIIIIIOILIITIIIIININY
OO oo aOD MO OO ManCOMOSSM0OOSOSOC00DON0 000

:mwhwmnﬂwn;mwhnmaﬁwn:mmhumcwmnamwnowcwmm;mwhémoﬂmma

ADADADD DR PP s b b P e @0 QOO0 OO DD OO PO RPN O00000 D00 v Hrlive
MG MMM NI MMM NGNS ON 3 3 3T 2 Jtr T ITTTS

-45.




[ | BX

El

LON

LAT

MN  JM

or

PROC

AC TAPE

FEC

FUND = O DM @D vt

ONPNG IR IMMNED

.. L] LU L BN BN B B BN |

1AM I TN
[] "t

L TN TT L T Te TV o0 G f e
AN O NN M O

M g oM IO SO
B £ 0N 2 N OO M MDD
aW s sed e s o
D T & S0P (2 DM 0 DU OV O
WP SN NN N
NN ONN NI
D O vt DM D e\ M
FWMNWNBODOM MO
et T UN-F FM SN 3

D OO NS
oooeoMoooODeo

L A BB

VDI ED LAAR EAVRLN LN W LA LS
[ o o
Lo plealoado e aleato ule sl oty 8. Al Jhs )
v ] vt e e

DEF QM PO BO
vt v vl bt e R

B0 VPOV OIDE A aran o

Y0 T DD Pt MO it
[V TAVIAN VT N VIS TNTAN RNt g L)
[N L VLN VTN T NEN TNV ¥ LT LN 1ol

D DO D0 D DD
[ N S e Tt LR
Y N ey T e N eyt
E T LN O L)
= RN BN D O RN
N NN R N
NOHEoo OO Neirs
“Hﬁﬂﬁ“ﬁ“ﬂﬂﬁﬁﬂ

[a)almlelalmlnlnlofalola]=]
ITXIYIITTIXIIIIYITIT
NLhS OO UM OND

SN RO O OM D
P o P oo e P P P e P B, 20 00

F33839333338

oooooaRDooono

DM DO =tYM T IND P
i wed o bl Y AU OUI I B BB
TIIEIITIIITIITSTS

DAYS MISSING

1

N@OGHNJOOMBMHOBMQNNdehmndnSmﬂdhhm@
m@NNﬂHJ:nOMJMdhﬁﬁmhhaOm@aJnhdiﬂﬂhmm
YT EE RN N R A S A BN N L R I B O L
Mt TN TR OODINS T PO NN | Fnton

il et LI A ]

mﬁNUNMJBWQNﬁﬂme¥OdmM@mthNemﬁthOJ
Ut 3w AN OU w1 VI O O VIO Ol O ) et e D 0 IO - BT

S e et B e et p t B A A BESEABSNEEEEAEISEL s

Lo

SO B P OIN 00 2 S DM 2 N i D W eilUl T DM O O T
AN P (Nt €3 ot TP AN U IR EN F I LD Pl U F N2 T N D O
'I....ll!.D'...'..I...lll.nll...l-l
@O F TV D O TN T 0 3 e ST P e E e O DR i)
ﬂaammw:mmqo:mmu;nmnm4ﬁmmpumunmmoomm
0 AP DAL T W W @ P e wd 0 N Of, OO WD v NP S
DOM 2 L BD it vl e 1D B LD D OO = D vt D P I DOMHT o I
DN EIADO oo V) T et O ke e W DTN i DT 0 3 T T D vl FotfON DT
nmm:nmnan::ﬁ#aa«u#J@mmMJJMﬁdSJJNNNﬁ

Qe = Mrwd M) 0\ vt 5 O QD [+ N gk~
COENNBN ST NS BRNESTREFERES
a a0 a s &8 ¢ B " & B0 O R R E aa e *
R AN T AT T T AT Y LT YT YT N VR T TANTORT OB L O 4 1
oy MY M

&
”m Y 1) Iy I3 A ) Y2 00 ) I (VD) I I3 e ) 0

AN E RN AAODOMNMAUMNO=SNDON IO O NI ED
oooCNoHRoooaeNRRCaetoRCo0 ool o®

« 8 ® 8 5 3 B 0 8 e et OB BRI tD Dbt RYe S

] ] t ' 1 ] ity i ] LI '

0.0 00 OO O OO 03 0 0 N Oy IO DI O S N RO B NI Dy B IV CU BN S N By
A N KPR LD ) N S ) D0 ) M W D AR W AL L) A o W L U S
-l.Oooulo.oolo'.llcoo-o..cl-ot.i.-l
OO OO DD 0D O AP DO OO D OO DD

WA LMA AL LA LALS (L0 DAL LMD O AU LD LA LA RO L R IR DD LD
A U S~ S S S N o N e e L L L i
ot o nfoateate Y ealorts Fs Maade Y stuybe s¥u Boads e yTe lante 2o o Tusle e gle sloalustuio o el e A0
e e el b oy ] o ot Yol ot e kel ek wed el e

DM PO P DD o M F N DR DD AP SO A T T DO TN
BB BT BRI EY M Y e el e e el el v ol e e S P TURY RY O

nmmmmmmmmmmmmmmmmmommmmmmommmmmmwmr

PO M DO O F IO M ST = M P NI R T e wd M U O R 20
MMM T PP 3T T LTI A0 DL U D DR b
TN N LN TN T SN T S ENT ST TN NT VNNV VNNV NS IS IV I I LAl s

0O DM DDA R D DD M AR R O DOAD: O P ADhD W DD DD D
L N N T N o N o o e ] Rt
R S S L R S S R e e D ndn e
M AT SMA MM AN T FA LM Y TP TSRS e
B OV e (23 2 el el 0 O\ 8 ] O 3 ) N D ved el CY S D i vl O vl el el e
N N N e e b B T P i B B P S
o £ e £ ) ol €0 vl £ 601 et ) e ed O3 001 ot £ €0 O B O ot ot AL ORI I AL O
T vt CY ol b e v T e O T A T et S A T T Tt

coNRoOConCooOLoEopRopCofponccacon
rTITTITTII T ITTITITITTIIIIIETIITITIITIIY

O PTO MNP = ADD F A OM AN IO D QNN TAID +
LA MM D00 20 3 Th NS T2 A OO DD ANUVO R
o0 G EHD0) 10 DD DI DN BODRVNODONDOVPVODNOOVNVD VO

tdy T2 LFIN FIXrs 32 TErrrI 2R
3:::$3$¢3:::a§3§ :J:#:::$3:$:¢r¢r:¢
oo OaMOOOaneeaC000N0asnonRc0edDan

0O =AM F NN ©C e (N 2 INWAS OO M DU DU it
AAIMMIMMIM AN M F S S 8 T DD D D DO R
I A II TGS I I TSI TIIITIZ LTI TIIIIIITISIT SIS

-46-




Pi ax

El

LON

LAT

YEAaR

MN D™

cY

PROC

AC TAPE

REC

-6e55
-1.99

o2
»26

-.03 J5.16
<01 35.19

€2
6He €2

1375 e
1975

26
27

nm

[l =]
[N 1,
[V

cas/12s77
077017 7E

HOD
HD
INCONSISTINT DAYS

0 457406

044530

63
Wb

AV - P e OO (DAL el ) ol
Vet DT NN 0T SN
LK 20 BN O BE BN B BB B BN IR
F) 02N wiwmOONMD
vy 1 -
Ot I NN TIIRM IM
oy MO BBV MMM
* %8s s b rs ateeon
L]

SOaY PNt OV-INOWO
[V - TT R NTe T0 PV TNT VTV
[ B B IS B B NE B BN BE NE N BN A
DMt WD aniPe M D P My 10D
O A e DN A D
UM T UM DN Y DM
W3 P ) ol P 00 DS P Y 00 vl
OMIM0 P MHD T T DD
O Qe vl i DN LA D LN

NN ODOOMMA -
oofnhoontoodoonn
PP R A N N N

Dy S0 O DN 0 O YOI OU I B O
M WHED WL S YD WD WD
s 8% 2t adeare
[TV QU [VaqVe [V JUa VR o ¥ e VN, JUa BV )

LA AL LD IC RIS LD LD IR LY
o o Lol ) SN )

Loade il s aloalvaledle 1o b ado gleatc ey
o e bt e o o et ] el ] el e

PO O PN DM TS
LAY laV] Labl

oM OSOoOOOMmeED
el b o ol o el et el el

Y D 00 DV 9 ) T
Poo [ P g o P P Py Pooe 00 20 1500 O3 O
[NV LN TN T VTN T N[ V3 VL ST ST VLV IS

WEHDD DD DAD DWW DD
Popo P b b b Bt o B B B
Ty T, N Ny
e a2 ) T el el et U U
ooammMmooo oty
T T R T, e Y,
ey e L1l - IV~1 S0 S Y T VT Y]
SOY0 o000t -

P AL 3 U NN MO VN D
AUNS AIMY MM e B DD (D vl d
DO WA DY SR OV
F3333433333333
OO0 ODoODDGeIn
WD M@ VED vt ) T UV P 80

DU DD DR o N M e
THTLIITSIIT TSI I L

DAYS MISSING

1

OGN ML 0wt ) Bt WY V) P iy 1D - -3 M S0 M LN DN WS AR

Pl GO i N T O DD w104 0 0.3 O DO MmO MmN

N R E T EE T E N EE N NI BB A AR B RN

MAwM O At el d QTN N e M Ol O T

!}J o ) e & NNd!}J—INv"‘—Id !':J L'}
it

DT = LN L T D vl T D =D DN M (P 2O O el D
MY el (OGO LD O O VY O DSOS O O el O A M TR0 M T IV IR

"R EREEREEE R N R R R S R R R R N B

Tt T GO Oy D 0 w3 T LNAO LN M R M AL 0 SN DR o5
i (O D P D P EIU AN SO 0 00 DD LNB M @ DO MR
lll.l.ll...'...I..I.I'l.....-
QNP D e DD O DM QoMNN O aTOoMmD
MONMNFIP NI COh O w M AN O NN T il et
OO IO N HD F IR P DO N COIDMNONMT SO
Pt DO M DTMNLNDO 2 ALOMD N MDD PUND -
UM D A D R T O B ED D LD RO T M T
N OV iyl MO NMIMINAN T TN

NS F O et F vl S s OMNM oSN NMNOM NN
Coo%ofoulbronooooofoatoooalee

NNNNNNNNNNNNNNwNNNNNNNNNNNNNN
DU S S A W S A A A W A D U WD E) N L G e B WD
PR N I R O B N B R L B N B R R BN B B R
YV RV 2Y BT o TY ATV oY o XY TV MY o RV o XY o BY I Y ART oIV RV 4RV IV TVo R o IV A¥ 41T o2V e£3 ol Vo]

AADURLAIA LA LY AN AU LO EA LA LN IO LA D LV A LD L LD IS I
[ o o o S o N e e e o
PaaYealiaYeatoale Yo oo Yo sTe Lo aleale 2 d0ate st aaleatustusleate als slepls slupte Ao play)
e sl o el T et e vt et e et e e el e ed e et o et el e

M PO A O =0 X IO @ MO =M S phoOthe
e v el e el e A B RSN AYAY B B -

OMOSOSDoSOMO SO A el v el el el el
el = i o ol ] ] e ol v v et el et e el v e el b v e e ] e el

WM OO DO TR WO M D =Y TN O TS AN T
\D-O‘DUJU‘U\LFU'U‘U‘U’G\U‘U‘@C:IDC"QDQU'_‘IOﬂﬂﬂﬁﬂ
B 0 B B B B 6 A B A0 1 B0V 3 My I 1) 1 I3 M3 1y o) ) o7y 0y )

DD W OO0 O WD W0 O O O R M D P DR MR b b B0 D
N O N A N N N N NN T
LA A S A A e S T T i )
L ol o el O T AT AR AT WDt M vt e PR R0
B w03 A AU A RSO O N B Oy A B i B Rl D es = O
T N N Tt T T T, N, Y,
A OS DI OO B 0 00 0 B R O B el DT BT A O D  d e 0 0 O
A ol v T A T A W @D A o - T

[alalwlalalal=lctul=lalalmlnlelelalefalalolelolal Sl o=l
IXITIITITTIITIITITIITITIINIIITIITT

2 OM AWM AN O ROQON OO ST e 3
O DAt NP N AT eonF oMo ton
@D NN D B OV O O a & TV O M Va0 0 0 NP P

933333333333 34 3393933333193

CO0OCODONAOOAOOHOEOO0DCORVODO0

OVEI i O M FLUNW N O NG NI F W P DN i O 1) U O P
[T LT T Tt teadu dadedopledepde =TT ] - [0 = =]
P R g g G R e U g gt ¢ S g% ST TTIRTRITA TV AT T

~-47-




P1 BX

E1l

LON

LAT

YEAR

MN OM

oy

PRAC

AC TAPE

REC

=-LLeb1
IR
wZ2h.35

«23
53
«20

#73675.36
k?k#hg.?&
336 740.82
370180. 86

INCONSISTENTY DAYS

0 GO 0.0 SN TN 0D PO S 3§ 3N P it RVINON S et
GNS DO NDNNCO I D FOM - SORLOEMAA’TINA M SRS
..I...l.l.....‘.........OI...I..-.....‘
O OO N > PDACU M 3 MO D0 it N A=A D -3 DO NAID N el
A F AN M O O O NI A A O w0 9 A0 1 AR A OS e wlO § vt Ol
RN AR R RN CAEE PN NN RN RN

&y
L]
su e
SN
M o

-
D!
-
=
v
¥y

«22.Th

"y
»y
]

vt P CIMTO0 O i O vt e B 10 T TVl FUAM T D 0T N D FINN DM O A F O DM F ol
MO8 DA TN T PV ad OO O v N v O OO D = Y 0 B OU N MDA ¥ (U Rt N Oy M i 1)
PP e I I B R B A ST R B R A BB O R R L B L S ]
hes
-

MR ODM Dl F A DOMM TDAOMIM SSNSINCAUMSOSOMOMO- FOPCND
,..p..p.n;hoo«aka-tamln-w-e-u-mlenwwnuamenm:mmc\emc\auwm
OUOQOUIl..‘l....lllIOI.c!.!!..ll...o‘l.lo..-
n@omnhmﬁhdmu:hnounh4mm:mhuwonnigomcmohﬁmdnmm
P ek e £ 0 0 N B DS D O 6 vt ol YLV O LY D UMY MY VDD B4 JNRQIMNNINPT N
ngﬂ@wnmnawmnmmuoamnuaNa-umoun.h-amwmu\ah-a-c.rn.oc\n-o
N OOV D ONT RSO DN et F S OM PN VNN O =M wM DN I 20 oM
Dl TN e v M2 U O 1 O H A DN O P P O DL D N D O MM O/ T Dol line
AN il 2 IVMIMM M MIBINIIN T 2 30 AMT PO MMM M BTN

O e S ININMN SN oo N0 wtu 2O oD el Lo Baloal
amgmgnégg"ﬂgd"ﬂ‘ﬂ‘ﬂ"nQQQOQQO‘G‘G‘O‘U‘Q‘O‘O\ﬂgEﬁoﬂﬂU\OG‘mw
Y Y EEEEEEEEEENE A R N R R R B R RN B A L B
T2 FIANMMNNINIINS I T I IN T I I I 23 T2 12T FIFDMBNIMNNS TS S Y
300 vy ey IV ) ) 1901 ) I3 1 I 1, I 3 1 ) ) 1y PRIV ) ) D I3 ) 3003 ) 1) VS I 0 IV 0 4 D ) 8 V3 P )

AN D OO MmO Do e oraiO g SorovmoeHatoooon
UEMooNTF AR SLOnOn SN oERelo0fcoscoefnCoeRnIa0

TR R R E R N N I A R R B S R T R I B L B B ]

111 i LI R B B B | LI A I O I I B | LI . | LI | e

O T B Ay v 0 0 BV 00 000 04 Uy B0 03 P OI0U B 60 POy Ou 00 0 OV B0y A v eg ottt ey
O D W AR D WL L) W N DAL W wwwc'vwwwwwowwwwwwwww\pawwwwwow
Y Y T R R R N R T AN TN N TR NN B A AR LR A B B B ]
OB A0 00 DO DGO O DL OO LA 0.0 0O OB OO D DL DT DD

LA P LS AL LS LS LS LSO AN LV LA LA L LU D LS IR S LR AR LOVLINV Y 6 B LV RN D LM LD IO R LD LAY
L N S o N e e e e N Y et i
mommmmwmmwmmaoomomomomm@mmmmommowmommmmmm@mm
e vt el ot et ol gt v o ok e el 9] ot et vt ] el el e et v et o e o e et e

F OB FINOR DTSN F OO DS AUM TN DNOR DM T O D
R LR T L LV VLV VI VTGV TRV L TN g ot vl v el g v e S ORI A IO Ry

e P p TP Y ST T NENTNT YT YU NTNT VTN T NTN T VT NENT VT VEAVT VT VEN L LT PR
el 7ot d vl el e 94 et el ol ol e v 4l 84 e e v o et md ed et b e v el el el e el el el ek e

TS A LN A O N ER w0 TN A N v 010 F LIPS0 O v ™) AT R alial o R loV)
OGN DIOUN NN MM I MG Tr 3 3 1 2 T T fbun libiend bW
I‘ﬂHMN'N'”ﬂH'ﬂhmMM”‘)”‘!MHMI"OhnﬂH”’MMMMM"’;”HMMMMM”MWMH”H“W

e P B AR e B e P R e b B A B B B B B B B P i B P B P e B b B B P B B P b B P
N N N Y T S NN L Sl PP P Mo b P o P e B B e P P P P B o P B
NN T T T T T T T T T T T N R N T N e e T e Nt e e
AMABARAADR TP 222+ 2212 1T 8 FIVNINMMMAMMN MM T Ty
vl o vl v = A O AU NI i vt e b vl b i O ROOOOGOSOaDTOD OO0
\\\\\‘\\\\\\\\\\\\\\\\\\\\\\'\\\\\\\\\\\\\\\\
o el el ol el e gt e el et et vt el ] e v e e e IR BRI B R AR RIS DI
UUQQuﬁnaucaﬂgagmueawnngeugcapauugoaaauacgau

[wlal=]=lalwlol=lmlafalol=lelelalolalalo]=]
ITIIXIXT

[aY~lwle]ala=Talal=lalalals]alalolalm]]o o)
ITITIXITITITIITIXIIIY ITIIY

IZTIIIITIXIIITIIIIT

©F F 000 DI D vl MM e AN A O 23 TUND M 3+ D O OO M i e NN N O D T
aNnrmwgmmwnmmn¢¢mn:n:n:::n:nnmmamwaaaqmaudao
[+l Te gl s mmwmmmmm@m@mmmmmm@m@nguaaanon:aeaacaa
FEEELE 342 LIS 2232322 3NN DD WD DIN WY
:3:?:335#:; riavsigqss::i:§::¢3:49::*1439314
[ - T-T-1_1-] EBGQQGBQQQQQGﬂﬂﬂﬂbﬂ:ﬂﬁﬂﬂﬁﬂﬂ_ﬁ (1] _1-1-J-~1-1-T-]-]

VM T ANO R 10 O vt M) WD P 40 OV O vl TN I DD 00 0°60 NIV T Y W DOV M) T N
et vd el od = O NN AU N MM MM MMMV LT 3 T 31 DD ON
AL U B AN LS AOAHA B S G AN U 1 BV BRI D DL D IDRON i dd il Uan

-48-




P BX

E1

LON

LAT

YEAR

MN DM

cY

PROC

AC TAPE

AP 2 OO
et 29 30N

MUNOTMN.
Befm

FDOOND
00N TN

e re g

VLTV W1y
WhL O
& 8 9 v g a

HDOD D

A OO wbonf et
b

L IS 29T 21 VL]
[ SR B
el

M b P B
Po PP P P
e T
Lk lrbal 1]
[=Y-1-1-T-1-]
NN
NNNN&N
bt 111

Qoooo0
TIITIT

o JOrne
aMMNN ™
Oﬁgﬂﬂg
WY LAY

#rllgs
-1-1-1-T- 1)

0 PRI
W ABLNOO D
AR IRTENY

DAYS MI TSING

1

m PPN O O

0 =i RN BN M 62

e aB BB OSBRSS

[ b= T L T=Teal S TIE (=T 4

M ARGl A OIS NI
-

AIMNT vl @O T O
9 oy IO e M I I By

O @O M DM e D
LN O I NP OND
(EEEENERNENNEK
0 vt S @M b D= DO
oS oM

MO EEooaMo
coopeCoPantia

LA R R B A A

D DO DD O O DO
[~ Ut o g
OO T NI O OOT
el el it vy v s o] el ol ] e e

DM BT DAYV FUNLD
ol oo syl et et ot

ot b e et ] el el v el el e i

VIR D OV EY 4 M TN
el vl vt o d v el

P o P P P P e B
[l okt S R o S e
Ty S T Ny T T Ty Ny, Yy, T Y,
Ll o2 i 8 8 4ol it dal )
SO0 ORDwD
e Ty T Ny T, Ty e
LaVIGVEVEAVE RS [N F1, N1 FIVa I,V
wlowomoabQ@ooo™

QcoolQopooQo
ITYIIIXITIIIY

O LONG TN 3 o
MONMNAMHNG DN
oDoeooEIadne
A0 WOALDED DN LN PN
ERERENXEES S EL)
oOOOODOaDLoooo

NI PN DR OO e UM
0 OBADAD O DD P e Pe
WD AR D ANDLD WD

DAYS MISSING

i

FRG R s D OP COM B O MNP DO
DM OMAD TN T WO T TR M M e O
....ll"ll!.."ll..ll......
DN FT OO O ITM BN ONTUNNNOINSICO D
SN e Ot ol UMD vt el M) et el el ol v

DOHMND DO O D T OO mh M SOMIN
e 0] 00 0 BV 1V S 0 9 ) ol DO OV O el Bt v e e UMY NS Y

R EEEE RN N N A I A N B B LA N I B

-ROODNOOR PO MOMS T .2ONMOININ
N0 SSPMOUNONMMIDNOMEOMOINOMAOE
[ EEEEREENEEENNE NI B I IR
@ahﬁmunpodﬁngOﬁQQQOaMdeﬂ@m
NMNO-MAUG SO S N 30T FetolD
WO wEOMA O DMMI OO0 oMW
MY MO £ 0 DU TV P 60 L CD A0 MY M ALV DUDN O 001D
art Pt 6000 P I P e B R D DA P B DR O VD PO e ot
ik MNT-2TMM SN L SMINNNG TW

nnt:momw:gmhahmam::ss:mmOLm
osoewcoeodre“aptoettodorendd
.!.l.lll.ll.o."-.'.l...l..
+TF LIS LI IIINII I ISIFTIILIITS
13 0) I3 143 PP 1) 0.00) I3 NS 73 ) I VS I) ) Y Y IV M) Y3 V) S IV IY D) 1

OO EHANCEEOR Hm OO
compoooanlonfooaeCoeapoetes
e« 4 % 8 0 8 50 u s BB S0 w0

NENNNNNNNNNNNNSNNNNNNNNNNNS
A0 O W U W N W S R W AL U WD D DA
FRL T AR B A . o s e a®

DD OGO D O AU D O oD

D .0 OAD D D D D D B DD OO0 DD D DD OO D AD
ot e o o N N e e T
foaleadeale Yo ids aRoale 0ot X als Yo sTe sl eade sl e s ateals phetealoal ALAT M
ot v et v et ok ol s vt et o el et et vt e e d e

CNDrtrdM F NG O MO UM T LD PO M
e Lo L SL VL NIV L VL NI SR VENT ] ) —t el el

prpmrperprr g PR SRR T VN N TONE VT VT VTV EANT VTGV E VAN

MU I V) FUD A TN DM Finhe O VS0
EEPTAY SV TVT VDN NT ST WV Lokl B e Iablio Dt Lor LAt I B A S A 4

[N N N N N N N N o Y il andad
[ N N NI N N NN N N e N N ol Ll
NN T N N N Ty T T N T T T N e e
I 1 FOIAIAINI O O 8 vl el el e vl el 0 LD B O et
D 170 0 £ et vk v o vl ) vl ol e el el et et il el O\ red o el
D A N S L S S b e T B
B AT O B O B BT EI00 (DI B I O B BIBI R SJOAU B0
OW=AUOQRWH OO REEOOOROWWoa Yo

[al=Jalotulal-lulalal alalala]elalalalslalaa]=]al=]s)
TITITIIIYITIITISITITEIITITIIITT

M 2 NP i PV SO N MDD T AN O A FOMLIN DM
b vl e MY U D0 60 U 0500 M LD (D LY QDD 20 LDAD NP P UV
oo OOeOnORDODOOCOOOWA0g
AN LA LY KR D LNLD LY LA LD DA LK D DB
e B O e e i g i g JU JF b g gt S o g gt &K
OoOOOoOOoOOOOOS oSS nOASDn00

FNoreoeauim OO~V =0 UNND PO
e bbb b BOOODOOROEPO OO TC
WP LS O DADS EMD LD LOADAD DDA DD DD LMW U WD

-49_




4 § 8x

Et

LON

LAT

YEAR

MN UM

uy

PRQC

AC TAPE

REC

[ Ll X
N OM Frimy
. e 80Pl
mmaPmmd
i - it g
A0 2 NN
") e MNP D
-t MO O EN
nwIrw a3

-l ]

a3583
IR
A0 LU LD VY
M) D00

LT 11—
L Y-I-1-1- 21
s & 9 2 B O

FUNOMD O
it el 0N

o BRI NS

U LI 00V D v
4y rrian

DAYS MISSING

1

e NS NN e (P il 8 OO N NM O
m~43n35¢ha«mhomnaamummEmMN:
S AR S SN TR AL FAP SRR s
m:duﬁd@omu@nmmmdnawannm:w:N
; Modpled | wt ﬂN?d L .

IS 2 Dt M SO MM RN ADM I3 MN

LM NN AN S MO O MO N w4 ™) N OUN T D

ORI I O BN B BN N N B B B I A N BB B
- ¥ o
1

MM OPMN DN OO NNT N P MU
N OM OININM NS OM IO o OO
2 0 % 8 5 89 2 9 80 SRS E R0 B EEEEREDN
oagw:awnaammms OO O WD 0D U

moa;m:n;an SNOMIhONT oMM
MNOGROOSIO SOONNTONNNOIOSOO N
(- L OJmMﬂnNOOdOﬂmOdcd
W IMO.S 3  NNO D= OMNRIN SRR O NN
MEMNH SN NN ZINLAWIINNINMM - MY

o B P lAMIA NI N vl el M) ) T 2 LD P O O O MD
stgsmmoﬂmm@ommmmmgmm@mﬂaga
RN O NN A A A A T A O N N
W PIAINT I3 T X3 3T 3322 32T 1 FinidOIN
MIIT3 I3 ) PR 15 1) PRY 1Y) 1) D) 1) ) D) ) D) (W) 1) ) 3 102 ) ey I3 ) MY O

ORoNODIOIM IOV NS
OOl ooRORaRoOcmoPoon

® e 8 o v g b e te ko g b et BB LN

NNNNSN NﬂwwﬁmwmmwwsmmmwmmmN
M ot LD ) AU LD G N LS ) A ML) D) W uhw O
l....'ll.'..‘.‘..'l.'...ll.

OB U TOTT N BV Y TV T o JU IV TV VL R Y- TU T RY o R R TV Y TT o o)

LD D DD DD DO O o DD O 010 WO
PIE01R1010,0,010:010 010010 0B 00008

gl g1 plo Topleale g g gl oal s Realorleale st o uTualerlopl eadende o e e ideal
el vt el el el e ol e et ] el e o e e e e e e ] el e e e

M FINDMN D P (UM FUOM T D HAM PN DA
LAt L VI N[ VT VA VAN o8 el ol ol e el vl e b et

CUNIRI AT DI OIS M M) ) 3 3 1 Ry MY W3 ) 3 8 3 P )

M PO DINQ M TN O NO e M PN OO0
AAEME U LY UV L D D W D ) e P P PP e B

P PP B b P B, P e i P B P P P o B P B b P By
PP P P T P o, P o P B P P B P P P P P P P P e P P P
NN T O T T T e T T T T T T
el B A IBJBI A ) ved ot ot 00 D o DAE LA DD e
v el e e v et et b el e O B 6D BN AU N RS B e
e B B T T I B R B e e e e e e e e e i
AURI IO AIAI AN A AR N A A M MR NN A
oEOLAOORWE WO otomaoY woOWRWeRWe

[mlalolelalalnlelslnlal)
IIIYTIITTIITX

HO
HD
HD
HO
HO

D P D403 T80 . R By T 0O MNP el O MY D i
WSOV DD B P e b O P b UV A M AN NI 3 T T
A B U VOO LN V3]
A M . U A A L L LA M A S e
[ -t 1T T T_T.l-1-J.-X-1.-1-J-T-T_Y.]-J-1-0-]-2-1-}

DV'B NP FIN DM DS =AM TLVWO RO = V)
D vl et oy gl ek ol et ot ONF O NN N N D O I MIVI O 0
SONE 0D D WA WD DD NG DD B WD D N DD DO WD

-50-

>

DAYS MISSIN

1

oevIMrD-Eo SR
PNOSMMHO SO

R X ERE RN N
MM T S
[} Il?

O M TOEOMMNIND
[ILYLVERT 2 YT 2V BV-10od
4 a & 8 a8 00 ¢ a0

NI -

PNOOM FToME D
=nwnmumoo~m

L BN B Y R B AN
JMNNm«wnmmJ
= O OINS HND DM
QWmoh ;o ue
W) i e by, OMICE N O
S WM NE vt gl v
FMNNNN MO SN

WA gt O P Ll
3=u5mmm
L]

B DDB A DO D
A
Leal walsalesloaloalealealeale Lol
el el = vl el el el o v pd

OO PUN DN TND
YRS L VN SN LY LYV L

Wy Y ) ) V) B 4 )

LD Vhs B JEaTV el M s Jakem ]
A WD A DAy POy

Pt e e o P P B o e
L N N )
R R N
INA LD O DRI A AN
IR R AIAUSINAI O
AN SANNNRN NN
NN
O m 0P S

[ala]=Telalmlal=]4l=la]
IXITTIIXITIYIT
FRMENTORDON
& MM NMID N
ol rmd ol el et e el el e e et

WA UMDBLAD DL

3:19334*::
— -1 13- 1-1_j-J1-1.]

O DO+ BN T LD

el Ll R NN L4
AL MDD W DD )



P11 BX

EL

LON

LAT

MN OM YEAR

oy

PROC

AG TAPE

REC

W DD ¢4 e N OO 55 0 € P i v
MO F OO OV ES U i P el
L I L I I A A
LAl T TGV LT RS YT Y3

| vl L] ll}l

PP OV TP T N el DO S, E48y
DM NN M s tIte)
CREEE BN BN 2N B B B Y S Y NE WY
L, TL ]
+

2 0N OONDINEMNN SO
P B AN DD ADO T WD Dl
I.Ill.l.l.-!...l.
0 N 30 o3 M DIV DO Ul DSOS DD LDy
A OO O IO 3 =HADULN
NINTOMONMNAMAIR NGO S
DD DN D NP b w29 PN
RO NN O v M) gt M ot 7 FD O
T AT INADNAG O F MUt

D0 2G40 0 QT DD v M 3 L O
0 BB D © BT DOTNCT NG
LI I B IR B B S Y
FIITF I FITI SIS Y
Y 7 V2 IVD 73 I3 13 10 1) 1) I3 I3 193 1y 93 B oy

bbbl dad o Lo T - TY . Y- 1O
COoCabonReooDene
....l.......-.'.'

LI ' [

O O LDLOD B4 D DD D
KRR b e e 20
T T Ny gy iy
v o ﬁﬁﬂﬂﬁdﬂﬁﬂﬂﬂﬂﬁﬂﬁ

hadat LB g TAYC e LAN AT PT AL 3F 9. TN
o e v

Lt b O B JC 0 I O K

o™ .TU\\DN(JG\Q'F‘NMJU\\UMQ
LS ALV AV AL AL AR TSRS DT F T L T B PO
vl e b el v

P P PP BB P P B B P B e B e
PP PP P B e B b P b B P,
T Ty e T T Ty T Y, Y,
N IEMAAD O DO D DD OO B O W o
[l Ll LV FT NI VT NTNT NTNT.NT NTNT Y]
e b B S e N
OO BB OB BJOy BY BIDU B O IOy
ﬁﬁenuﬂﬂaﬂaaﬂgqgu‘:

[mlalalalalala]~Tolelalalulaln =]
IXIIIITTIITILTTIIIT

Do aly A =T B L T Y. Y, Y S TN
LU P FOMDING N O DM N
il ] vl gl ke ol ol e ok ol v e et
DD 0]
99009000009 R0GINY
OODOONOADDOOOOMNSOS

OR QOO = NMF NN RS iy
;ag:mmmmmmmmmmwgo
W WD DL DA O AD D WL D O DD

NG

DAYS MISSI

1

NwioaMhalDinSoS O 3

=l 10 B PO DY AN LY S O DO D

L B B B B BN R SR
had ]
P e
-l

O F O e M) F D -t
M OORINNHADM O R ®
l..l.l....ll.‘l
QD P TV V) mf 1 O 00 S i OV
T SAMNDONOAM IO I DOS
DM OmINo N D N M o
F0VQNMIN FTIOITONN
O FMIMUNN AUCE H MM D e
Wil FetM pOIPININ i

20wl (N G b DD DN N WD D £
RSP 8o o080L838
L I B T B B I R
FPIIF LG LIS IS TS
VMG I NN g )

coNOHBoneeHRIoe
CLLoOQOESooPhod
LA L B BN BN NI I NI Y
it } bt

MNoafitusyoupyaoumtutun o
LULEY s LV LSl N L VA VIR IV T, TV T =Y - )
[ I L I A N A A ]
R Vol otV o T+ T TT o1 VRV o BT o YV IO

[ |

OO0 0 D0 OO0
MR 00000

apl=plealraloal sl aly sloateale Toalogds yFs
e ek et 20 el el e b el et o et

M —OIN F VDM DT v
b LAV VT VRN T NE VT NPT

R g B U I g O B T T, ¥

D rtUM PBVOMN D0V I o

Ll R L L e L e R V] (W ANTNT, V]
Wl vt el el ol e et ek ] e

a0 SN Y S N Y YR )
N NN N N N N
Tt N e, e,
ke ale ol Lol 2 o1 o .Y e gl lf JJ° 2P
O3 O O OO At O O D O vt i

D AIAIBIOI O UM B I M O 3 e
O ol oy oyt 2 el (3 50 N £ ) g WY

jalalalalaln]llulafa]mlalelela)
ITIITITIITILXIIYXTY

MIFIA 3O HAM © DM 0O
W AAGDD D O O DD I
ﬁﬁgﬁﬁﬂﬂdﬁﬂdhhh¢

Y 243
??:4#:43&?9::5;
(=J--1_J1- 11 1.0 T-7_T_J L T.7°)

M FNOAOTOANMIN LN
O D0 DD DD P B b o b
AP AR WAEND O WD D e W W

-51-

INCONSISTENT CAYS

VOO N v NN M
AP O DN O O M
* 8 P 0 8008 Re
M = LHONNM RN M0
LWLV NENTAT
R NN RN

L1 LT BT o TTLY ST PO T
B TN L PE Y NENTE

L a bl al VI gTA T 20 K 141 VY
Ll g sVI-AIGVE ST To (Lot oNT ST T
L LR N K NE N B BN B RE BN
DR HD ) SN AN DD
FJORNIFHHODMODE-T A
SN ON D0 r
Y D e L0V 0 0 G D DINAD
Lpha LT AL oTu X o0 JTAT AT S
B g N TN TR E ST NL R T N L )

VP M 00
N PR A
*® a8 8 B e

[Re=i

¥
I Y e Py 193

orooeoPoolon®
oooofoooaefoac
LEE RN R B A N

[ (IR BRI

DA DN O O O O O P
MO AR S W D e (O W
L I A R I e ]

Ko [Uallo Tt ol VTN o XY}V o RYATE o FLA N W8

A0 L DO DD O
i i L s o
aalraleplualends lastanls ita ate Jo st ol
b o v et et el o e ] ] o

MDD TO WM #1100
e el el et e

TAOBLRE UYL AL

UG A0 OV wd ALMY FLV UK,
OIS OIRI NP M) A ey Iy Iv)
v vl o e v v e o

W0 ORI e o P e b
LN N NS N N e
NN N NN Ny N N N,
MDA TO ™
mHEAQOCOoQomoE
N R N N v
N I F NIV VD ) ) MO Y
TP OB O WO S

ooooooocoooco
TIXrIXTIrITIIIITT

OO0 3O M T DM a0 o O
DRETFANNPoMIMO
I e 0wl ol e O O] ot O] el
<2 ¥ UL LU D
g 3 i g J K Q¥ g K
BOOOOOOOMDOOE

VPO M TN e S
Pl 4000 90 40 0600 OO0 o O
OO DD WD G D




Pl [:} 4

LON EL

LAT

YEAR

AL ]

MN

PPOG

AC TAPE

kEG

~22 .55

M O -F UM wi i
L OMPLMINOW M

D B
Nahﬁhdncnw

St DeINNSN
T O DOQI O
T AN N S O N
- EL R L2 1Y)

Qoooonaa®o

1010,010:0:010:00:0

[t oy
mmmmomommm
) e el 0 il ettt

T O oy M FuD
e DA AN Y

IR WA LOINMA

MODIed BN TUMDR.
Lr L IF S g gt 8 O, J% B |
el v v ] e el et

[ N N YN NN N
[ N NN Y
AR LR LRSS 5 BN
[nalealy Jlea 1T o] - )
CED £ G0 ot el el vl D ot
RN N N,
1 1) RO Py s V) L
oo™ '—mot

W v MM W0 OUWD
PN PM Ao
et OO NN =Ny
AN BB

- -f-"g-'-f -?-"-?g
(- I=1—p. 1_l-1-i- —{-]

M SO MBS
Ladiad- vl it -2l il A
B AR D DR R DM

DAYS MISSING

1

P O0NADWD DM mOm
MW DO TNy
sses et oo
LAV - TR Tt
vl wtvd wird ity
L B BN B A |

NOMDNM NSO

ANDMIN MR
R R
wi

Lalulal L Lotgial)
oo TN
a8 08 ddane

Falt b dcihaiale - K

UMaooeni
oooaboefoo
EIE R R A N

Ny o
wEYYTHITY

LI LI . e
o2Y 1T oIV ol LIV XV 1] «XT0)

(V=20 S LT o BT o I o JTalN e XV ]
[ o
[eal=al-aleall sale gl oo ls o]
et vt el ] el e et

DT Dk~ M PN
Lt LV e L

[ Ta YT LEARY. Ko K o V. TV ]

T w0 PO M
FNLAY LAY LY
ol ot o o

P B P B
o P B o e P M
N
semeoin T
vt v et ol Y
R Y e,
5 ey VRN N IS ) Y ey
O L pmy ) G £ ey e

oUooooO0s
YITXIIXIIX

oMo et
NOOM Ot
NI NN NN

WD AN D L DS
QJJEJ?#?Q

[~1-1— -2 —1=]1-]=1.-]

BTN WAL
COO0ReeDn
[l AR

DAYS MISSING

mmumwou&wum«mﬁ.oouo;-nnn
N~ DWUVNAD F O T i b MO F MDD NN T
P NI N B B IR B RN B BB BB LN BN AL N
SMO N[OOI N AN OOOUNAD M A AD -
T???Tf?ﬁﬁdﬁﬂdeNNﬂﬂﬂﬁﬁﬂN

(IR IR I D N B I B B B A

ORNGSMIAMINSINANSMAMb TO.J i S
3t 73 0 O NN V) DI 13 00 N B B B v UM AU

CE I RCEE I I R AN R B IR R Y B I B

DN W0 PO DML O M U P LN O D0 i F M
TR M OO D BN SO O MO M T -

[ S B BN BN B R BN RN BN O B B N R O I BN A L L

QﬁN”@OMMQONd@hQ4mnmNNON
JthHHO4=HJQN$9hOHﬂdwmmO
Bl Ol T D o P LN D P 000 b e F I D P O T
0.7 F et O\ P N v TVt DUN O O D I e O -
A OB DN B DM TGN NN O M NODO N
FNFFMIMPEN T e G T I

N el
FEIENISTNRSIZINIERE
a & 8 @8 & g 8 s 8 B b ate a2
FIHND O DRI WA N 3 3 1 1
Ll Il T Ll TR Y L Tl d LTy bt e L Lo

LN
RO

L)
rrry
) vy

34.96

-+
”m

oo0oeelgoefeoonooaonasose
HOOOAOPEOSoSoOeCDOaDo0OoNne

MR N NI I R R N N A B B

| I I I B} ] [ | LI I A ]

\D\DtD\ ALOAD DO 0D D O W 01D WD DD DD
Pog il hhhhhkhhhhhk&hhhhh
ol lleadealode sl oile il slegloal J1o il ll calaplepleaioslo il ol aben)
et ord

el o 0 ol e el el bl 4 o T e et e ]

1976

P DT =t O M) FIADO M O MO OV F N O 0N
el vl v ol e ol e QU DI B A TSRS OO

AD OO0 D 2O 0 000D 0 DO WD D D OODHD

O =0 M PG R NS o AP PO A OO R
WO W Jw i WO ) AT e Db P b b DO R
e vt et e el el e e e et vl g e

I o e e Po P e P o P P P g P P e B, Poe P o P o o B
[ N NS N N N N N T S N LY LN S
o Ty, iy Ty P iy T Ty, T T T T, Ty e Y T T e Y
1 Lkt ate alaal F. o LYoot de Ao alal aateslaals Aot kel
e v e o syl et ] e e ol e g o v e el ek v ] |
Tt N T T, T e Tt e T e e Ty
IR Y I I L ) DY IV Y 13 93 0 Y VS I N R A D
DS aOEealEOOEUUoLOEOI RS

COQOOCOQONOROQOOONMARN00
IrTTTITYITTITIZIYXIIIITIIYY

3 A0 ol TN o D 0 P S BJ W) wd M) O U Ry O D
SwiMO)mivl Tt N SN TOUM NN MmN
BSOS+ DO IO N BN N O
LY £ VLSS A LY IOV AOAD (D LY WD AN LA LA L IO LALA LY
FLTLIITIITIITINI I IS T
COoOCOOOOnNOEoeOO0OQRODOoaD

£ i IO M0 NS =AM T IOD N 0TS wuh
et et et el o e e bl U RO LI I UM MM M)
IR R R Rt P e R b s P i b

-BZ2-

s

DAYS MISSIN

1

T



P 8X

EL

LON

LAT

YE AR

MN UM

CY

PROC

AC TAPE

FEC

0L
- M
a0 e
= O
TN
wen
L
LYL-T -
[E- )

M~

g
LRI
vl ot

DAYS MISSING

1

DWW OO MmN
Mt D

L3R BN B B B

DO
MM NOIAN

LN I I

EFE 8 L

SoSBEE
ae sy
o FUNLLN
HN MMM

i ld=1=1 4
ooooecC

mwNNNu
W A N AL
s s s s
WO 0

WD LD
hhh—ﬁl‘-—h
QT nehovoh
vl et

OF. DN
il
LN

Lilaal=F o Iy el
ORPPEHDN
el vl o el

[abadaad LS
Pt b e b P
Yy N
OuUnD.oW0

DAYS MISSING

1

D R D P
DM 2 OO NN TN
R R R B
NI OTNEMDIMO
AN O VA N
per el

F b (R P OO DU
LYLAA NN YR LAl VL 1ot

a s ® a0 g% h s’

OOk D
(NI TV Ll o T ]

" d % 48 0880

ooECOALoDROD
[ST=T=1T_Tl-T_Lod=T=)

oy A By
AL AL WA G b )
ae® g0 a0

VAT TVt o 1Y A ¥ AN TV o2V o281}

OO DD 0L D OO D
P g g e o o
PO RPROT D
ot v v o el

M N OMN OO wgN
[y T N LNTLNT LV

LS N N L A

[Tallel - lp Al =L lathop BN gyl
QWP aW

T S R b L LAV VLAV NI VI,V

P PP P P B b b
Ll Y Y S SRl

b e o B B e e
LT oL o Y o] A Ve J )
NNSooENDDMNN
AR R
MM T St IV
el Vot bd (1) oy et D N )

ooo@QOooood
ITYXYXrXrrITIXTYE
Fo@mmr Pt et
oonNyMao-tro
[aac b LI Lo T,V et L g
SIDRPUDIO DAL
5 e Qo Jt g gt JK 4
[=1-1-I-T-I-T-T_T.T_1-]

M IO ROV

O e X JT . AT
Rad P Bl e Ao b

_53.

MISSING

DAY S

1
045306

I . N 155187, 30 «18 =19.2%

-.00

Da€E2

1976

20 25

03726777

HO
DAYS MISSUN

754

G

1

M O SN R O
= Oun Mo O

R EE RN
oconasomee
M § O -
[ I ] 1Lt

IororroOHn
LTV o i 1T R TN Tt

P ol QP AJID M P
MMM oMLl
% % % 0 00 &
NN I D D0L
MOWT INVD DT
Ol FMDOITO DN

00D OO0 DD D00
P b PP B B e e B
[sa¥e 3o gleat ibe doalonte T on)
A g e d el ] e ed

S Taate- F ot TV ol d 1))
LYV NLL L]

[N S YT T T

OVey =i DU ¥ DO M
£ vl bt b vl ol e vy
(AT AN TaN1a VLoV 3 N TN EaVL N Lo¥ ]

I P P P P P P P P
[N NN Y N
e
L VAT TV LT TELTERRTe o X1 o]
O vt e O O\ vl = O O O
e e S
g THM T M M
“moWoo-Yooo

opcooaono
ILIITIITIITYT

MM OOTODMe
AP Ol O i
e T T
FUH D OB LN
b 8 e e
(=11 -1_1~1_1-1=1-]—]

NO MOt

WA LN DD DD
o P P e P P P e P e

DAYS MISSING

1

Pl HO N
[-Toaead T T
a® a8
NOQOO
[Tatolal 1LY
v O P
[Tale X~ Lo Lt]
Pl M 00
Ll Lol VR §

bered alaud
LV VTN
sam e
foal SRXVIE. Jop)
[V A VLAV 4TI 4Y]

oot
oSos

MG PN
W W W)
LI R 4

DD

(Lol egTaltelle}
o ey

Mmoo
ol vbod =t

OO
-t
Lol ely ot o]

[ TNL K
[ANISFTAN [V ToN ]
AV EL VLN N |

=111

UnO M g Oy

LhO WD L G
PP o




[ an

£l

LON

LAY

YEAR

oy DM

PROS

AC TAPE

REC

-22.36

« 30

457855.80

00 21.86

1976 Ha €3

Qs /00777 22¢% 12

L 11]
CAYS #MI!SING

04533¢

770

1

L 1]

ol V1=
1 4

MBI
-moy

~ oo
[AVESVES
Nty

[ 29 0
[ s
N,
[+ Lt alls]
oo
S
L
=200

Srr
oo

Ll
~h
e

3

DAYS MISSIN

i
045345

~18.96

101385€.90 «210

-+ 00 13.11

63

137% £l

231 L8

erQ7277

HO
DAYS MI 'SING

774

1

omomN
oo
s

NRARS

L B B BN AN )
(=1 T 4
-

UMD D0
LN
Lead-aleale 1o
el ]

SN T
[LNLNLYLNY ¥

o)A ad

ML PULDR.
MIFIYIIN M
VLAV TN

L8 N
[N S
W
0D On h
(1] 1 -1~
S S O NN

Trrs.?
e ey

=] la] Y]
ITITXXT

Lol Y 4Ty ]
il 3 W
Pt

BB N
rTF r

-1 1-1-1J

O W o
NN
oy

INCONSISTENT CAYS

€3
€3

B
D

e

[aV1yY]

7
»
-
3

ORYS MISSIN

3
3
1

_54-

NWND DN DN SN S UM M OIS = e D
DO IOD O M 3 M) TP DD FUNO NN DM
...'.Il.......l..l......
SO0 TN TIOUNN Q OM 0 0 M 3 DA b )
OOV =8 1 Ot O 9 080 el el €30 vt e el ol ped oyl 4 W | el
CAP PPN E e NN r R P r Rl

TN =D ONEC O T vt SN AT D T

N FMAUNNIM A FOUMOIN N BN A IO v T

LAE L B R LN R R R A RN YA N S Y

Ot b LM L N WD NI P £ 80 g B DN i DD =t O
il P O e B DN N - VY W) ol TSI O
LIC AL N B T B B B B S I B Y B N IS S Ry
UMDEVOW O WD VDD D OEMND M I T
N©OMAANOM I P N N D3 O OFIAM e
Pt OO TN 0D OV O i v 80 BV O S0 0D O (0
DO .LNDM i 2 ONINTUWN O DO LNUAOM DM O
Moo DD rinMm N O DO INY
IS TN IMMAUMAIYIN e ol I

&% & s F s . - ® 5 9 &8 b9 b s s
R AR LR =1 TSR0 L VLT T » AT B P ST, AT T T
WNIALNIANUAUY T .3 2 T 2 IM MM MMM AN N 0
MYI V) MHIVD I T3 0 ey % s ) I 00 Iy 97 1y IV V) o v 1o oy

BN RS SERNRR NS TB RN $ S8
LB L ] L ]
[+

[t i e L T T T T P Y P Y-~
OO OPRorEOPDOOndaDoRO o0

LEE BN N B L AN BN IR I BN O IR B I L

Mgy My ey M3 ey ey 1) I3 1) 1y
DD D W AR W WD )
LI Y I N ) - [ ] -

LI ] LRI B ) L4
WO 0 D WD O 0D D 0 DU D O WD L

MINIID M I 105 My MY My Y
oA Y LMV Y T L)
.

« 62

5

D DO 1D DD D OAD L DA O D D L 0D
Lot ey S Y S O N S S NN o
et e ule aTe ale T dloade uFo 1o gk naload o ade oo Yo T ¥ iTe it e e T
et o ol el e e ] vl el v ¥ v ] e e e v vl v el

DD et M Fi0D e VO D 0N 3 N D X 2y
AT L] v el b el

Lale=Roaleoloatealoafuals Sleale Ro S0 ate s al ualy \Be aTg sl ol 43 ¥4 010 )

AN PP ORI = N TN A OOV W MY
AL A B i B ERATL LA AR PT AN (Y TR WA SN TNV RV TRV T I
LSS LN I TN N VN TN T N LN T VT NN T ST N VT NENT STAT ST AT N

P P B P B P, P P b P i, B P B B P P B b B b, A B
L G N N Y N N L N N Y N S
T T N T R T N T N N N,
AMMANS oA 4 AN Tt t S
CoOOoSOMMODemOoamANMN OO oD
T N, T N N N T T T R
FIITF I IO TE Ly I FIDUIBNDIN
QOO OO0 D0 DL =i elpy oy iy O

oooneopc
Ir

[alalalal~lalalelalpls]alal=lal=]
ITYXIT ITIITIXIT I

IXXTITTITIII

DHONDMCDE )OO0 =D 00 vl Ol F O
0090 0 i Mo oA TN B OMI D WD TV e i PO O D
MDLOMMMMIMIM PN Y PNV
U3 - FAAUN UL LD U GO L LY VO AN LN L LD
TITIPTIIINIIL TSI TP T XY
CNOODOACOOnDan0onOOORSDD

UMY S LMD @ T w00 ) PN DN, 0D iU oF LY
COBDOVOOOBT- OO PP F OO ocO0D
PP P e P B S B P P B P P P ) 04090 00 4G



[ ax’

E1

LON

LAT

MN OM YEAR

uy

P20C

TAPE

AC

REC

6.4 E2
5.63
5e€E3
E2
63
563

1976
1976
1976
1975
1976
1976

=M PLND
LAV RAN TN V1 VTN ]

ol aloalan e ale

I W O e
W ) b I
A AU N

ladlad atudid
[N S PR
AR A Y
F rhin e

-~
>

DAYS MISSIN

N SN
DS D

LI B
X o1l B L]
DO vl el ot
tLr

O NN
Ralar b 15¥ 1oV oo ]
N EER]

et FUNVON
NN DN
. 90 8 0e
oJorng
S OM O
ONSM o
[TV L VL L 1T
S 5. 28 T T
LYY L 4

ZOounmiy
HFPUnO

> ES 8 00
MO, 0D
QOO
MMM e

oo 30
oo
L B BN B B )

Ralal ol t ot
DN 4™
[sV1aV L]

oo
i

UMY PO LA
o P e [ [0 P
SN BOIN DY

[
PAE N A
NN NN
DmenItn

ooooen

L B dTaTr Ll
L ahabalnlalal
VLDDON

INCONSISTENT DAYS

0 F 2 NSNS B DAL D X he M)
oNON IR oONDR SO
* 8% 2 880t % 2 a8 dasra
o e P LN D vt N Y o P e
'?77?"'?""""

MDD NS D DN @M N N
OG0 OV ) O S OIS 9l TP T i VI ol
LI L B RN B O B LR B B B N Y B BRI ]
- -
+ ]

DeOOSINO O Qe haDIN Mo
M I P IOV M N IS NN S
a9 & p 8 ta s st n s s ae
WM AP PPt T T OO TN T T
COM D™ | IO NSO
ORI NOE  wifreiwp s MIRDOM©
MhGEoY OOPMNdN O0OHS IO
sy oA IS0~ M0 s
MmN MM M oM

-l Ut LN nm
”uﬁﬁﬁnﬂmgmakﬂgigﬂama
* BB S S EEa RS AR e
MMM L M D W TP e-ico M
CoQOOMA N D DO OM DM M
Ll Lt T VT YOVENE NI L T NT YN TR VLUV VTN

oo CoOOCOmamoa-nlE
ocofomoootolosoaconte

(AL I B T B I B I B B

[0 I O I I I | L | 101 1

1010,0 D000 L0OOD DL 0010-C0 0
[ g it 0 0 g
mmmmomomommommmommmﬁ
et ol e et e el e ettt el et e el et e el el

WINY MM 0 0O DM NN
e ] ] o el od et ek et N U Y

TOSMMReNDOCOoOAEmOmO OO
el v el e ] vl e o e ol el o] e ke ] e

LDl UMY F DL OV DO U L
(sl SRS v Dol o Loe LT Vb ATE R AL MO ARV AT AL R
DO A NIO A AN IR O A BRI

AR A PP b P B P BB N
[ N N N e NN
T N N T T e N e N
[T 2 3 FmTo o L ITA LBV AR I T oF. sl 1o 1V o (o
CODOAMMMIMED S OID D e O
Ty T T T T Ny e T Ty T TR, N,
RIS E S B I & o JLTTN 3T, 11814
wRoOoQUOWeoWaDoootoo

oopQootocoanQnooon
FILIXYIrIXITXITIITTITITIYLY

D TUD O i DY VDD 00 A0 Pl 5D et WD el U

mmmmmmmmmmmmmmmmmmmm
T ITLIIT LI IIITITI I T LT
ODOeOoOeoEO00O000So0D

WS —#OM PO R =AM FD -
e OOV NI UMM M M e
a0 a0 803 o a0 00 &2 40 40 &, (0 o0 30 60 60 00 o0

-5h.

INCONSISTENT DAYS

275. 58
27T4. 11

«0D1
~.00

29 o8
L3N
.
Ll Ral
(=] =]

[Faliy)
[~ =]

HE
HD

INCONSISTENT CAYS

D +5435

838 0Du45433
83¢

3
P
o7
5 elely
'?

ERST YT
aNrrIM oy

D e
NN
% & 8
EE e g
O OO
(=Y LT N
(=1, 9 8 - ]Te}
O
- -

nJmm

L R B BN
[xYE SJeal- oV 0}
o e A WD
AIRINIAIA

coooS
PO n
LIS

@ommm
[ S

Lags il s oalep)
el e el ot et

[Ea] ML cJipl—]
VLV I Ly

[ = it Lo P B =)
[ o

[=F oLV Lo B 4
[El=T=1 )
helirloelee Ly]

[ S N
[
AR S N
[Fr)EallaTisT g
mMOoga
R
U INID
o O

oooo0
ITTXIT




F1 BX

El

LON

LAT

MN DM YEAR

oY

PROC

AG TAPE

REC

327831.56 +64
383972.05 «31

265« I8
2E3.E5

«00
« 01

6o €3
5. E3

el
il

[Z 8 )

N

W23
w17

nih
< &

v

&
(-2}

DAYS MISSING

1

JOVVIND SetaD
PO O ot O OV F NS
#4880 8488300
N eMonaNa e

ol ol vl ) el e el

.

D OWNMBNINSN

NMNMN FMNMNIN
LIS B B O B BN B BN A )

o gl SO ol T o ON
L1 L L DY T
LI B B BN BN L B B N )

OV &Nﬁg

W d SO DON
o 2ol rNMme
MMNNE -l Tt

$3h=hmh=@Nm
WOOHD ™ D gD
LI BN B B R R
QNP0 T M)t 2 DA L
[T TTTTA T TTa TR T oK 6 o
LT VLY LY NTNTNENT NT.Y]

vl g 22 0 et v 3 o v ol
(=L =1 -J=1=t—T-1_ 7-1_]
TR R B B I I

10 0D DD DD
o O e e

[aaeal-load e ude gt e ade R oad ATl
=l b et el et =t o e el

M HAOMEMO =M
ol et rd

el el ] ot e el O rd ek vk
0ol el vl el v o v et e et

QTN | O TN LI O
I e hahahabalalal b
M NIV A MY N MO Y

LT ST Y NN Y Y
LSl L o S Y
Ny Y Ny, Y, T,
VOO BT
U ol ol o vl el o
e e e e )
st BIND
coobwWoolkooo

Qopooocanng
ITIITITIIIY

[l I Y TN ]
MM OIS MM OMND O
:ngg;#:::m
D LU VLY LD

EE L4 1¢m$$
a-acaaaaaee

(a1l B TU L BE JTXV- T

as4mmmmmmmm
VUPVONCCOLHL

0AYS MISSING

E L 1-T % L f ]
AUND = R D

4«0 8 a9 e

uminmo .

ST
1

0 WO NION I

UM NI N e N
RN

[-aloal 2o LT
neanWEt-
st o ban

Lol pl =1 T alTo] L
[N L TWLYE B Lo

& SN
[N ST, T VTLVT. ¥

‘ﬁdﬂﬁoahg

[=1-J-1_1_1- R 1]
R

OO0 D OO D
R Reh P b
[oaZealeal- dagloads dlo)
vt el vt e el et

WD h DD
et et BN

el el e ] il ol gl el
vl v v

QMU D
OJOWND I O
[ T Lt s LT LT ]

Nt B

B LY N

e e o e e
bak Lol Tl Ll

D= 0
L e dd

=111 1- 112

[=1o =1 ooVl J° J T

WD OO DD
EDOOUNOD

-56=

DAYS MISSING

-
D 45485

-31.22

67163, 47 24

-.00 229.29

E3

S

1973

2y

1t

0s/718/777 329

DAYS MIISING

HD

86E

MO FOODOMPD MNP D N
WU M AW UM P DI MO IO
20 8 84 &2 8 g & s PR s
WM FNOM RSO NG
????T??NﬁdNNdﬂﬁNd

VD SR THO S MO M O

IO O OO 1 ot SO 9l el POt B ot
[N A B B B B A B N N

ADOJUAAD QLN vt b D D I O NOV IO
M oM N 2 NN S0 - 1D L)
-l--tlocnntotiol-

O IOM L O @M T

NI NS DU v o Bt 0
emmw NIND oW UwiNoWOo
L EMOADNIRN DM D
TN NND b O S OOV
WM N AN MMM

e o o 40) OPY OB €O
’nm“agaggmmm oo
.-oti..-outnoc‘o-
IMmeock Moo e
PN 00 10 et vl ol vt o et el vt o] vl vl ot
LYLNALTL PV NN LN X NT VT ¥ VI VT VE VY]

GOOQoNOVLIOOHOOO R«
oetooMooeno oot s

* 2 8 & g b s b b2t adg

[N I | LI I O | LN I | '

ow@mmommmmoommmmo
[N o e

ommmmmmmoo@mammwm
el et e e el v et e gl el e ot e

P DTS = M PN O TR M
LAV N vl el ot et

Lo LR LT N N0 VLN ] RY N VAV T VT NTAV T T,V
et el e P el el o o b el o el e el el

UM TN DD AV FINU e
MMM IS T TIIT YT
s MY V) W3 I MY s M VY ) NN MO ) MY

b AR P R A i A b e P B
N TN A AT R Y
AR A ek e e e ]
[N NE T T N NN T
ol o by ) el el 4 0 el ot
M R T T, Ty e T T N
LD WS VDN AL N IS LN ED I N WO
LoD DD&M Dm0 O & o

00o0C0OO000Q00000
IITIIEXTITIIITIIYIILT

L = Ll N T et T L TN 2 B
ornODHONhCOOCRoNOm
T LT INLT I IS INL T TN
AU LU LA D LD DO LD
ITIIIT ST IS T SITIIITITS
[=]=Jd—]_ ] Tl Ja=l-J ]~ l-1-[.]

P D P D O F DD P DOET I M)

DDA A P i I B P e B B SO0 0 40
- AT - )

|| ]



P1 ax

El

LON

LAY .

YEAR

MN 0N

cyY

oc

AC TAPE

KEC

T OO D = VNP T M T i DN
hhMHNJmQNN¢0$0HNH
.l.l.......ll....
WORO PO N OO DS
d?ﬂNﬁﬁNNNNyNNNNNN

=M UMA MO OYN B M BN v T
N =IO N N = A

LA B LB T I

F Wi e NG OV 3 MV M A
mnammnanaemmm;man
ll.........'l....
mMGGNmN@ﬂﬁsldmﬂﬂN
NANNSINDMNM SN DM s000.5
N U WP M AN T
YO O OPODOIAMDINT e
SMMND DOt DA N 20 T
MO0 WY O O el b O bt T

P iR 210 0 WO POV OVD €yl g B
FRECH P PRNP D Dos PRFN
MRAEAEEE YN
bttt eyl T T YT ¥, 8, LY
ﬂ—‘ﬁ"'ﬂ—lﬁﬁﬁﬂﬂﬂﬂﬂﬂﬂﬂ

ORI (N SR A B U I A g

ﬂﬂmﬂﬁﬁﬂﬁﬁﬂﬂﬂaaﬂﬂ
BU:QBQQHGBQB_‘DQQE
l-‘-..o--o.c-lcnn

OB L0 D010 10 10D DD D
£hfn£khhh££nu££uh
AL T T Py S g iy

FUONGD P PN N e
Lahad o b Lol LU LN E N T S LN ATNT N

AR B DI B AU B BAS AR
94 ¥ el vk el el vl i el ol g ol e

hedl=L VL K JT IVTT Lelaal=T 181 LT 313
= LU UL U LYY WD W
Y PN ) I0) MY WYY Iy vy By 1) 3 v vy e Y

P P o P By B B o P P P P o P B,
i il 2 N N SR N
AR AEEEE LT T
TGN TORINN T F ror PRI
vl ] vl i ﬂﬁﬁﬂﬁﬂ—i—.ﬁﬂdv‘
AR R Lpipapapapy
LD O INDADL0 W ) AW BIND
SO O 0 0 I 6 d S id

MIOM B NDOM M ROV 3 vl
el e o O et B AUV O O VP I, A O
mmm;mmmmmmm:mmmmm
WD DDA DD LU MDA A LN
:e:c:¢tq9c J?# <+
o LTt T T T Py Py

T NO DT SQENM PINON DD
VOCOOONAPRIPOOTe
10040 D a) & 0 K040 10 VO VDO G

INCONSISTENT DAYS

PDOM =T Oh BN OIS
Lar L L L LI VIV T o0 iy
LB B B A R
NI i o T M AN 3O
hada R YL LV XL WAT STVLNT AT

OO -0 DM BN OM D
YL LR LV VTN VENTNT Y

LA NN NN

halclulaG LI TET BT NTY. PATNP
A OOM o O LV P 00 F 90 i e D
..I..O"l...l!.
Ot O F DO I DM
MMM oML OSSR O
N e (S 3 B0y iy TN
NP O PINND B OORNTA
VA e L0 Q0 et F UV ED Y 0D i, MY
HHB‘)M-JMNNNN-! ey

ReS5SEoES S8 INET
....l...'l.'-..
Mo oooeoaoad
badadllal o LLVLNT NTNTNT ST 0T NP Yl
Lo L RN NT YT YT NT YT XLNT YT VP

SQOO0oNOG WD~
Coo0oOWMPoROOOOO0

BN Bueyou eutues N I
U 90 W O N A W W
L]

* s e ey L N ] LN
D0t 00 LTI Rl K1 o 2% o0 (N o BT o IY'
]

g Y YN W
|l Ll NN NN
eattaleale s ealouds Tauto l, 1o X, 1. Y. 0.
vl st i o]l o el ot el e e e o]

el M) SN DRSO
p bl el

O v v vl b v e et g el v

Ot M PN O O Mo mtyM
b Laha ko lo o]
My

Ladaiatale e ol a1 Y Y W
LR N SN W N NN Lo N N
M N N, Ty N,
TIAMUAT T INIAA NS ~
ol vl vt vl e el ) et
\\\\\\\.\\‘\\\\\\
WY D LAOLA LY IS O 0 W LN 1 1y
[hd= T L= T T e P

PN D 30 T O PO
wile b Sl P DM M SO OO
LADBLA LA SO NIALR
W B WAL DO
:#?4-?:?:.1:: r¥y>y
CooogeoasoLooooan

TN TN P O S5 w10 U0
SOOI CCIL vt vt wilmd el ol
PO ORI OO

-57-

DAYS MISSING

i

e D F My
QoS -Fom
LA B I
[sd=1-1. K 1.V]
w0 e BN

- oo
THNOSOS 0y

EINE L LY
Al al ol
L BN B A )
LeaTagRegloadi gk )
vl v v
AN N

DOwO O
[l T =1+ F-1-]

omoeo;
vl

¥ LA Ty o P
Lol at e Bl Vi

wd v o d v

A QI 3 = oy
e L L R Ve

LN N T
LN N .
AR
AN -
Lehabalo BTN
S N
WAL Y e
otoL oo

cCoQOOo
ITITYITXT

WD~ B O
P ePom
I RTT ITT
LOUALAD UYL
trrITyY
SoooDs

Y T LT P

weh o bt OO
s A1 AL Y T

HISSING

DAYS

1

[k dand
O
sé e
TOMo
NN -

TN
LA V1Y

[y¥1, ¥ LoV
WD
L I
Dy

[l
[l
el aloats ]
-

M ¥Fihp
LY ST

vl wd e

Mg
Y IaVRQV ¥

[N
(.
N,
BN A
Dbt
DOy
OD DD
L d=T=1"

1177



P ax

EL

LON

LAT

YEAR

MN  OM

cy

AC TAPE

kEC

F P vl D = VDY 3 S MIN
EL LI T8
* 85 a0 des s
T MNOwoMT T

e N MO D e 0D it

B v (WS DO OO D 2D Ot
DR R R R A )

F ORI AWM ALN
D OM et FUNIND DDV -l T
® 9 % g0 s aew et
O vl el VD ot SO VY 9 £ e 0l ¥
B S IOMNND IR I NT

OO HM T SO DOLIM .

£ PP wbh MO O D
M~ GMUND DA D ™
Rl Lo B oV LT INVIE L B

o::-ﬂ\.lallﬂh-ﬂ\:: > Lt}
[+al=aloalell mm@b o0
& = & & & 8 & p s b s b
TroanmoOroboaoo
bl el 4 e T DR OO

LYL ¥ LV LN VTN VI T N T NI N LY

COOUIONIDDEW-E
AOOOwHODROC o0

LI I T I I T N B |

0 OO DN o OO B N O O O
W DD S AL P W D Sl D
LI I Y IR I B I N g

[{oXVs T ol IV o B o JE TXo IVo Y« YU Rt o VTN ¢}

b bt b B AR B RO
M o Pt M Nthhhhh

Lo a2 = ol 40 uloud e gl al eate sl oals sloads JLo
et et 7 e ] e e o et et el ol v

N DDAt wd UM FIVDOM O
Ay e

ol el vl ol Oy AU B AU SRR U

M IO iR FIND OO
NN YIM ) MG 0 T

P P P b B i b e b o B
[ NN S L NN
N N R T Ty,
IR UNMALAIN N T Mo ey
vt vl o vl e e o] vl el el
R, N T, N, Ty,
i DBWO O 0D DG
“oOgevouoLovravYoo

[=]r]atulalel~lufalalola]
IITITITIIITIIY

@ M N OO St D
NP0 G D oS
W B DN D IO D B D
mmmmmmmu\mmmmmm

FTIXFXIITIIFIIPTET
Q SoocootfMedooan

\DNQU‘QMNM-’U\QNOU‘
O BulN Y MY I WY ) ) D
G‘U\U‘U‘U‘G‘G‘U‘G‘U‘O‘U\U‘O‘

ODAYS MISSING

1

O OM D wiiN M OMIN D SO DO M FINM
NP )i DR P DESUN DV RO TN M DO M
LR R I I A A A A ]
& F P ed QN M AR O 0 v BN M D D
ol w0 d d e ol e O DU el § o ol e U OO O OO

e RSO NN T SOMNDA OO M

O OO O OO =M TV DA S N (O I DY MY T

S AR B I B L BRI B B B B
[—]

CwehOM O MAT O NN OO OO0
WO NT SO W @M OMUIND F MO 0 T
LRI B B NN B B N B B RN N BB B BRI
P O i DN D D HN D DN Vv L ORI T
MO NS O SOWNINM MDD S OO SN
oW -d ey M OO NONRNMMY S
2 INMU S DM AN FINOD N e DM Phe DD
MOINE AT S FOM Orh- GO ST N OO0
B2 L B D LSTUTANTL IVE ST NI SR g o TAVT Ly BV D]

o - o
2BoN SRR N RNSER IR RINGS
B e 9 8 B PR AR RS g PR Ay
DoOOLCOobtoooofoooohh TN
00U DO 00U 00 BT O DTN O O 0 ) b ol o o vl
OO D0 SOOI DO OY O BN BU OB P B B IR

OO OOo0oOQNTFoCoooOoDs
oo ooooWwEenNowoeCRooooD

FOE DR Y B B I B RS Y B R I L A A R

Py Lrien [ | t [}

00 P O O OB O Co DT OIS 00 DO 00 B DU B D I Dy
AP N AL AR S A AL WD 1 A Sl A N LD L N R ) S A e
LK K LI N N NI K BN I L I B I LB IR B B
IS TV XU TT TV BV oY TUa¥ s IV A TUATV I o Y o TLo TN RV eTV RV I o T oIV a1 o}V o4

RN A S A A N N
(S [N 0 NN Sa A S TR S Nt
mm@mmowmmwom@mmooomwommm
! el v st vl el el vl ] ] b et o = e e el e el et

AR PN AR O DS UM A NO O HAIM FUND
el el e ol e ol el g P BRI O

B0 O BUR) Y AU U DU 0 O AU BJOID B DU N WY WL

M FINWA O DN IR DO O TLN
TIFJ T30l duniniIn 410 00 QoW

[ N N R TN NN Y. wwe
LI S a0 E N P DY Y T
N N, T T N R N e R R N
R O PN MM IR MmA L DI IR AR O MR,
el Y i el vt ol ol el ot e e et (0 £ b e et vl BT O N et BN
T T T T ey Ty T T N Ty, Y N e,

m»_o-nmm\omm mmmmm:\cm-p L AN &
T G G 3 gy 0 o ot ) 4 VA gy £ £ 3 0 29 E30

[mlal=lal=]wlal=lololalalelnla]al=]elelalalnln] o)
IIIITXIIIITITILITIIILIIIITY
Ll Lttt Dl bk el al LIl DR L]
WtV CINT B0 G O A OO IV R el (0 vl S P P A
DDA D IND N D DIN N DN O MM M v
QA LU YD LA LB L F OO DALY BV LN
ITITPITTAIT TP I T T IS ITIIXT
OO0 NOSNORCOADOIDOaa0

Q-INH-?U\‘DN@O‘Q“NH-!’U\QH-IJD‘D?INM
g,:;‘:ga" LU LN LD LOLD DD LD \ﬂg
LAl atuil= AT 0‘0"0‘0‘0‘0‘0\0‘0‘6‘0‘0‘0‘0‘0‘0‘ N

~-58-

SING

DAYS M1

1

-I-1 -]
0ome
LR
Ealakalel
tr

MIp, o
LWL S L 1Ty

= -y
[ B

QoD
ooeR
LI I
-
[

[=1=1-3
[—1-T-1-]
LI B
et el el
[ I |

R
[ N
oM
el v vl

0P
—

et o )

P PE
Wi -

LN N
[ W
N
[ RiVe 1N
[NV,
N W
t Fu ¥
o~eo

[m]n ] ]
ITYITIT

MWD
DD harD
MmmmN
wn i
TTS Y
oo

SR
OO DD
oo

INCONSISTENT DAYS



P1 BX

El

LON

LAY

MN  OM  YEAR

oy

PrGC

AC TAPE

REC

1 DEMINM OMO.T oM
OOMINHIMIOPN-
a " & 580 4ot s gy
W o) N AD O e D D
wd bt O ol o e OO T el g gl

L bniaiad Al al YL 201 ST RS J )

L Rarlt £ VRSV TLVE VI Y TNT V5]
*« 0 2P0 b

D oD DONS DIND
D UMD A vl od D it
LI LB B N BE BN BN BN BN

B Neat OU- W OV DD e D
F AN I TN

D o NP U I
hﬂﬂhhhhhkhhhh
a g0 9 & g Ps o e avn
Ll Lo teade il ealeglnutendvate o o)
v | vl v o g v 4 e
N ANNAMNNN NN
OGN O DT DO e
ooowoLloonoan
- L]

rsb-hkhh-h-&h F-P-F-h-.
[ e e L

womoomomwmmwm
et ettt st vd et e e e ad oed

- UMD DOV E AP
e R L e L T P VT VLN YN

1 M M3 s v M Py R A My

-l OUM TN ADR 00MED =0y
Pow Peton PP P P s o R 930 T3

L ¥ N LT o S N N N
M B RO R P P b e
N N Ny ey Y,
D INPOT IAD DO DO
O ONORO OIS -
T T N
L BUNDSI DU @ UL LS
bt~ Ll B I Le L L= Pt

FoooooOno
IXYTIXIITTIT

HO
DAYS MISSING

2 IO M OO 0
D @Ot SN S+ 4+ F0
:mgggcg:n;::a
U by ["3]

A A e U e L B M
=3 ~1-1-J-J-1-T_T-1-T_1-]

® U":—!NM:U‘\&DI"-QC'\O
AL AD P Py P P P P D
5"89‘0‘0‘0"0‘0‘0‘0‘0‘0‘0'

i

MNAN e Oy
QQ”NU\ JOdh

LI B BN I
Nﬂﬂ"ﬂ"mﬂ""’""’
O vt vl el Y

w-F AN e oD
L ELET NI N T

« 8 8% a8

noohnoro
aMkootO
T e 889 88
OWRANMMN NG
) @ &M LN DU
DR FNONNN
P DO D (VY4
O TN P
I FMIMMM 0L

D A M AN
[ o LT b
nevevanre
fealaglonle leyloplapdie )
el e e e
LAV UL V1AV VNN W)

o FO0o0op
oooooone

74
£2

ho E2
5 e €L
5 4 €2
o« k2
he £2

e
e ]

AN N
L0 N .
T YT T ots 3 o
e e e el vl o et

D QT ity
AR IRV e

MMMNMIMIN ot

IV D e T ety
WLLLT RN

LN W W W W
[ NN NN N
RN N N
DOR MR AW
emantmaN
RS NN NN
[T o F A NE A R TR Yo d T, 1o
—oooootl!

JAYS MISSING

S ol ol D
FOU S
(I T
O 10 LY
-1'-3'4'?4
SO

1

nandhm
~F D
S 3N
MO

xr fm
oo

NN TN Ofed
W a0 W0 T W W0 0
0‘0"0‘0\0‘0‘0‘0‘

-59-

AININOM. O a M
DM TN OMNNY
[ EEEEEEEEYS
PO M) vt vt P P
wivlviriede | weirie

M e P =M

OO I S Y oy o O et

LR BB R N
-

DD MO DA M) el T
[=LNIT YT B WL T T
LI L BN B I R R NN R )
P Y 0000 vt ol O3 O LN Y
42O OO OIN
KLl N T VE LY. ]
MEAD MMM D0
e ) el ) [ €2 ) wed 4 VY et
[WTIEARE £ I JTSTTATT,TTAPE 38 4

nmsnmﬁenmm
oo ron
9 & % 9% % a0 98
moeeMm e o
b el ol et od vl o el v el
LaVE VLN LU E VN VE N L NT XN

DeEwHeS-HoOOo
ooooooooeo

CIE IR I I B

R b bbb BB bo b
Lo o el ka1 NS Y B
[sadead e 2¥e ala \To ull o alo i¥s alo ol o]
bl ot el ek et e el

EATaR el o Tand -~ o f N Ly K J
o e

rrItTryrrrty

TUVD M OOYE =M
[AASALOAT S At SRTY AL IV Y, R Re. |
el vl

(NN W W N WWN N
[N O N S T Y
N RN N N
E VSRl =BT I TY T 1A T o ol T
B el N O e ol DV MY
MR N N N,
ity om0 0.0
OWoOSLOWEooo

[atal=lrlallalallala
TIITITIITITT

P ONP LD INTFO
Fod 3@ ANV
LGS LY ah P Y 0D D D
[F YT T YT RT, TT, 1T, 0T,
IITTIITTILYYY
C1-T-Y-T-1-J_1.1_I-F.]

OV v MY T DL SO O
[lealeadealaleaale feadole g
[ralegl=dlealFutalestialepdeul

-
>

DAY S MISSIN

1

M) D DUND M) i
MO Nl )
> ® 8 0 ¥ ea
tNNOTpOMNT
O ol o vt ek el ol el

SIS T
M=o ONM
assesacsce

L T 2OMmM DT
MMM am
% o9 9 e e
L eAIal ol = TURIN L VL
™MD O W
—-“oHooouwmno
SMNNO DM
cMDeh rao
1 37 Funddinug

L alopleplogdo Y A g
QP NOT
& 3 ® 4 e b
tealy aleatealoalnale b Ml
o e v e e v ol
LR LV E VL VI VTN W

oooNCooo
oORoLDOSD
* ® s s 0 0 99

LI | LI |

by Dubutumu iy
e b e S 3 O L

wa®a s tes
La RN ARTa IV QBT 4TV ALV o1 4}

hhhhhhhh_

L o el
mo\mg\mmc‘cﬂ
et ol e ] e e

Wk T @etum
e e NG

rtrsrrert

W MDD e (Y
I wivd v ot
] ] o e

[ N
L L L
NN NN N NN
IR S VIS 2,97,
i t=1 =TT
WA NN,
wrr ppdom
et bt A oy L) 1y €D

cQcooon
IXTITXIXIY

M i DD
M NN B
TR IR IR T
AOUDUD D L BN
+rITFITY
oooonoos

(=R o Lot L BRI e T
ooooebeo
oboocoooc
e o] el vl ]

JAYS MISSING

1




P11 BX

E1l

LON

LAT

MN  OM  YEAR

Cy

P00

AC TAPE

FEC

20.06
14.83

.11
[ V1Y)

- w

323589.67
“67%90.96

219.97
219.99

« 00
.nl.

5 E2
6. €2

1377
1977

25
26

LA RS
-

067/t 777
pe /L3777
DAYS MISSING

HO
HD

0450613
045612

1008
100¢

2
Q45636

27 45

+19

254026.69

220, 04

.03

Be E2

1377

29

113

06730777

HD
DAYS MIISING

1810

1
045614

3.19

36177<.00 «293

220,07

- .00

62

1977 Se

L

121

Posi15/77
MISSING

HD
OAYS

1011

5.62 -.01 220.12 517409.26 22 14 .87

1977

3

G}

123

03/L8%/77

HO
DAYS MIESSING

045734

1012

3

OO PO D DM v
s PNRROR I D
[ BB BN O B B L BN B
RN P OM FNOO
il i

MON =D fmE k. TON
ABIDIM M O =MD DI M DI M
" a8k &8s o9 bpoe

IR T O I N
YR T T e ol d e T Ve )
5B 8 ® 5 0 eB b e a0
MMM NN MG
LN =IO P
OO ITIDEAD DD
PP O UNIO M N DD
D NVOM DO O MM N
MMM AT S -t

e Rl AL AR LTl =dealealonl
oMM DO
L BE N B B R B )
QoMPOEOmONNmo
O 0 0t gt ot ol ot o vl et
VNV VE PTG VNS TAV T\ NT. VT U

ForwmiiS-HOaSoS
oo ILooCone
a8 80 a vt ag s

i PuiN Y &N
* e a0 et

LI
{xTY =Lt uRta N o X =RLo I o AV s YL IXoTY 4]

N N N NS
FNE NNy
[aa¥s lloatealenlonle ol andoads sle
e ot el e ] o] el et el

AN N ON T
R LT R B L

npthmn s L LTS

LRI AT LYV R D

VLRIV Rr hrlir b Lo p R AR Mg ]
o b e

P P P B P P P P P P B Py
LY L N N A T Y N
Tt NN N ey,
halarhalt JLaIS D NI X, Y. T
el o e ol et e £ DU N
S T T N Y N N,
[salealealpadeals = Ta slaple gt JTal
OwoOo-OoOmMoDOoR

Fe b D0 F M el O
ol el il il T T T
Lt T Ly

WY LA LA LU LD LA LALD
TILTEITHIT I TS

ooonoSoooase

M INOMLOD-M T
v e et O B OB OV
ceEELLLOLoD®
o ol e ] et g 9k ol el e ol

-60-

DAYS MISSING

1

DN O PO MM A O
NS PO MO

** ke ® P
TP NV 000
ol ol ool o e e O O

e 0E FWD O
[N TN L TN, TN

% 88 86808088

OO AN -
O PNt
* o s ud % 398 ae
P Dl MDA N
e e T g )
M pORNSDNDM Y
OB FHON-HIF T
LYY gt O 4 D0 L el
2L LTV T o T3TT VT WY

(AL o2 -Tupde Lo T3 Ty
cmmmmmc\gﬂ‘o‘m
LU B IR NS B B
[sall=gd=aloale Toads 1o gle i Tn o do ]
Ral ol ol ol bt aiolahal ]

AR RO Y

Ioottacqgerro
oo oD
U I L B I I 4

PP b b S b b Mo
[N St et Y g N
Lealleate Laalanl s llrile de Ao ae o]
et sl el el b ) et

O eiyM TN OO T
[RFLatl VLA N T AN R VN LA Ly ]

LO AR NN Lo U LA LN

el UM PUEV O X0V
IR G i I i N g B 25 IR
et ol e el ] v et

L N Y e LSt ]
L NN N N T
Ny N Y,
BLDINEAM MMM AN
et et vl wrdved - ] o v el
R RN RN R W
empinhreadoe
OSSO oo™t

QOoOQIDONCo0
TITITTITITIITY

AN DNOMN T oy
2 P e 90 60 €0 60 (R0 (RN
L o ) ]
LA LML LD LD U LG
FLrrITITIYISITY
CcopOODOOODo

UMtV O T UL
NONNMMMON M
[—T-1-1-1-1_1_1 -1 J.~]]
wobard e 9o et o o e

L]

N

L]
[y}
v)

DAYS MI

1

oM MO
[T Ll

. b &S
T ol wd t
et

oM Ng

-
L )

[\ VIS g TRV e iy
[ Y= T

LRI I

0L NG
WU N

LI

Lhonn O un

M e e
[N N
[aalvale 3= el
e rd

L LV 3 AT

[NoJ¥a Ve RU=H o

[aSLop 5 JTARYES
["ATEA PR R UL TR}
ol

Wi O
MMM VY
aoooc
Ralalal Lol




,1 BX

E1l

L ON

LAY

YEAR

MN DM

oY

PROC

AC TAPE

REC

(-0~ L)
bt
* "o

Rl L]
olvivl

Far
N
¢ o

[ 1.1
DM
L]

og ¥

Ny
wop
Fon
T

Ll el ol

oo
e

O

0o

P XN
Y Lh
el vt ot

P P o
L3 o
b
S
vt vl ol
b
oor
[~ L1

NEch

B
sy
i=1-71-]

-tnm

[ -1 1]
ot

INGONSISTENT DAYS

o.ﬂmnﬂmmw
Ll T s
LA B B B I
wiinC oA’ O W
i - i

T vl gl OO OOl
M TLEUMD iV i MY A

LU B N B A )

Nt O MM .
ShfeOoOM0M
L BN SN N BN 3 By BE
P A VNN

& w0 ol 1DV O
“ODeha IO
NOOIN NN -

Dot IHBNN
ST D ®©
L BN B B B BN B BN
DAPOOEOoe o
A P vt vl v et
LN TLFL VIV VY818

Soe-WwiNNoo®
LIENIE I I

htht | edand ot i)
i ek sl i sl i
- gl aleads 1o plealag] - oyl
o vt e el vl et

DM PO
ol el ] el vt vl el et

WO OO DD D0

SN PN N @
WD O WY L
et ol e e el e vl

[ S N N
[ N NN T NN
RN NN, NN Y,
TN D
ol @D O
o N Ny,
patealals T -To il —No V)
[~ Tl d POl ] 1—L.]

Oﬂ RoQoaf
EXIXYITIIX

0 HMNGD OM R
[ral - -1 1 E W
OOV OO0 0D

FEISIRRT
221 1L 1_I_J1_ ]

VWD D OVD w0y
& 234 FINNOWN
oo bo
ot vl vl e vl v

INGCONSISTENT DAYS

M ONNT O LN S NOPDOT DML
DM PN b QOO OMNINO D
L I B BN BE BN BE BE BN BN ONC RN BN BN BN BN BN ONE B AN

DM PO wl il O O D 00 vl D w0 Pl e @O N D
vl el Lo L

OINNEIRODMNMO - P ONT P F
Y e 000 O TN BN B =l VD 0 4 M) D0 e N U O ol

288 ¢ 00 BT Bt EehEea e

Lclaalal DTN B L TN -] C g 1T T
ADIN I N AMMA D @B SO0 o0
TN B BN N B BN B BN RN B B RN R R BN )
OO - pDONIN FeoDNOM OO .S
SN0 NN O T2 O M AW = DD N LD
SWMRuoNoSIWNoH Sodsoa™
V3NN FNPN A gDy
OO N el et Ve DNV OF M = M AL -
M ITIMMIIMAN-NMNAUTIMN S

PekD M) i N AN ™ et DA 2 O T D
PP 0DV HODLDODODRDOT
e o 0 a8 e st d st et
[plapluaduafe Teale d gl ol ealond e gl uf e plbads Yo pln ule Al g
ol vl o et vkl e el g Y e el el o

IO B O O DN IO B B SOOI A PO D

N D O e DO DN DO WD
eoooooooetSoproonocd

PO I R R I A R R e A ]

UL 114 rat v a0k

P b e P PP b o o o b b Pa b B b b P b
I P s B P o e P e e P e o P B o P P P P P
[nalesle pla AlsaTuale it T o u¥o do ) Tuals 1o Aluads i e Ao ale 28 slu of
v e o] v e e -

M THNM FN DR SO SO
vl ot O O U P DRI B M

QOO D OO DD D OO D OMA RN

E et O ) TGO M O DD v N T DN D=
NEL ALY SNTA T SO ) LN s R L S ST SRTUR AL SY. A R o]
vl el ] ot e v vl el vt e o el

[ N N L L N
[N NS T Y N N N Y S
NN RN N R R R N R N N Y Y
PAASOOO.T PelmminN e DT TN
OO mErrE eSO MO ONS
N N T N T T T N R N N
SooPeoonrfrgeeogntos
T g o ] ] ) ) Sl o et Y g ot T e e

[=]=]=]=talwlolml=lalmlm]=lml=]e)
FIFITIIIIITIIIII

DO OLND vl DIAMCM M i T T
SN0 PO DD it i FRONMNIM
2090 o 40 £ 040 80 K040 0 S0 4D 00 M OOV W

wnunn ALY WA LA UM LA DD U DY LD
:?J?g:l#:#:#:#:?sr’#;

-1 121 -T=-TF.1- Q- g-1-J-1-J1-J_1-1-J]_}

M F N DG NN T INLMOOHANM

L DO DI
et eL0088882282285558

vl ot o ol vl v e v vt e e

-61a

INCONSISTENTY DAYS

orefMOONoe
D OV 0N
28 % 00w
OINCh OOV
el = -

DO M =N
M) NN gAY

DN R 0D
NP0 F 20
LI L
oS2MO O
DM il MM
atooelnn
D EHO S M DL
AN i F iU D
FrinrImry

=] Ll
crnoa8sd
LI B B B BRI
coreooooo
el O IO
LWL N VLAV DL T L]

e MEHOD
ootoaoon

N
[N o N

mmmommwm
b ot v e ] e vl

DDA D
ol vt d et o

N NS N

Ced BN IO DR
oo
el el el ek el el

P e

[N N N
M e Yy,
Lok of oF o of o ¢
DD D D -
e L

Qoo onc
Eahnhal o FEPETL ]

[2]=]={=]=lela]=]
ITIIYIIXT

Ll sy L]
OO PR L
DPOVORVVD
DA OO
T rFXrrTY
ao0ooooo

T O 0O
o T
(- =1-1-7-1_1-1-}
Labal ol Lol ol ol ]

ING

DAYS MISS

1




P1 BX

E1l

LON

AT

YEAR

M

MN

oy

PROC

AC TAPE

FEC

& MM MININN D D8
N ONIWD Ok TUNOM
seg Pt assanme ey
ANANOIM TO IS
vl el il oo el ol oot b e O ot

M LD O DM el U v (P
Y STNTIVE ALV Ly
seerans s

Ll ]

-

-l

-t ONDe Moo 0
AN BRIV v U OO0
"R ERE I N N
P O vl =t O e e PN
Wy (OO M O OVEA M MY DL D
20NSMNMAMO OO
O DO FOMBONT T
B EOMhAOINM IO EIN
N2 323 MM NN

snamm SO P P DD
OO R D DOw
PO LI I A B B
oo enPoerores
] e ket e e ] e e vl vl
NSO N D ORISR

COBNOORWOu S
ooonoboSoootso
."........l.

1) [ t 1

P o P e B b B e b
[N N N et
@@00@@0@@0@@0
ot gl ] el e vt el el et e o d et

BT T TN TN clanl—)
el e N B B DO DI B RGOSR

[N N SN N L

T e Oy ST UGS TN
NEOEOO IO IO
A OJO B O ORI O O I BB

[ Y NS Y S N
[N NN N S ]
LR e S bt )
SR T AR AR HTN
e D OO @ EYE D
R e S e S
oooeooeenaoos
ol el g W o T g TV e

[el=]=]=]=l=T=[alafalal=lsa]
ITTEITILITXTIT

oroeEiNDOwtMboD
© 0 N NN LM GO WD DD
cmnogoanmmmww
AL DA N LA DD N
FrITIILIrr T Y
ocooCeaneacooo

N T WD MDD =N T
OnOHoRooTNCee
coooomoboon
et oy ol vt et el e el ] el bt

12.57

451180.61 «17

219.85

- .00

0062

1377 3

21 1

10733777

HD

DAYS MISSING
INGONSISTENT CAYS

045889

1095

ey w9
FNEHQONTD

s e 804 as
[ Y-L - T
T Lo o

RS AL v
Foutueumntd
s s 00 9

[0 T Tl
P O (Nl
ss s e

Ot PPN
Lo LVE Sl

ALY P P P 00 OO
&0 o ap VO N O
PR B B
ol Jlaadeade e iy ol
ol = el v
[WIVLN LU L

oot
oo=-ReQeo
et e

1! [N}

M N ON T

Mo ™

:m@hmwﬂ
e o) v el = O
[T YLV LV IaN )

[N N Y
[ T
L e i

nn b e

Tt ttI0

coosoos

W DO e O
oordeee
[=T=1 - 1Rl
et e otk v

-62-

DAYS MISSING

INCONSISTENY DAYS
1

Cald

LI ]
=t
vl

w0

Ned
.

oo
L]

oM
NN
ned

DAYS MISING

i

i (P DS M INET
OO & FMINMIN
R RN
LAV AD T 2 O
el vt i el el v vt ol

P ADMIN OV LR

0 O O M MHOM

" EEREEEN R
»y

MDD Nt NV
QND FNDO S0
em s e vanaae
DOUEVD NN W D B0
i D MO OITHUD
19 i O T M N
© =it D DN TR
oD ONNESDON
mm::#mmmm:

208 D5BENS
e 8 & &4 *r e »
oo oooood
bt AN I
P YLV LN

OO =00
acopooooYs
s a® a®as?es

P W
P Nyt

Lt Yo ealeads Lol
e o et o v )

MU O DM DN
bt el wmd e e el OGO

oo W O oD oD

WD A Nyt (MG T
PN LN TV IV i Loe Lp ot Lt
[T NN VLV LV ISV LN It

L A e o
[N ST N
L e e e ]
L =Lask of: -Taalealapde
Sromooooand
\\\\\\\\\\
oo Do RAR
VU gl e o

obcotico
IZTTITYTITXT

P A0 DD
o S0 & S 0BND B T
DITCOOTLOHND
BB TN G ot
I AV K VL D
oEoOoo0D00

UnOP D PO T

OO DO v v
vl el e e T

e s v el o et e e el el

DAYS MISSING

1



P1 ax

Et

LON

AT

YEAR

DA

M

CY

PROC

AC TAPE

PEC

D -2 0 MO PN wt i ND
@ N DU P D M = VO 2P
(L I L R B B RN O B N N )
PDIBEND VAN N DM D Tt
el vl et o et ol o N gl b ol e O

W 2 SN M et A O N S
ANOIA=hD TN PO T3

Okt F OO I
feala VL1 £ DTN LY. T
LEE N B BN BN B BN R B BN )
i
oM
=]

0
~
.
"I -t
-0 bl
M) NG M @ .3 wRHAND D S WO
S IAD OV N D O TV VO
1 100 A’ v sDE D
MR T L MMM
O @M bl WSOV WE D P ai Ve
[oakale Teal- e g b b alo e i T A =1
® % & 90 9 PP Ee F RS BN
Lol ale ke nle ol o ateals gls aleals shuads ;1u
] v el 9 e ] el okl el O
MDA CaN N A NI

v Tt Dl o (T Dl & el S = DO
OOOoo oSS oODOE
L I R

t [ | 1 1

et o ) o ] et e

TAOMRONC =i 0™ 1IN DR
VRN L VAT LV SE ] ]

ol shoLal oo T ol -Tual, J¥o ute 1o N0 2 Fu o

DR O B T UVLIR. DOV
MMM I IS ITII IS T
LAVIAR o VE Rl VT PTGV VT YT NN VT N] VTN

aiadastnd alL SE Y NSV R N N
PP P b B B b B F P B e
AR RLRLL LY
Lalollal unanke slarTanls oo 2l YT AT V0, 3
rababeicd=d-1-1-I=T_T-FR PP _]
NN T T, e,
(VR V1N AL N T VT NT VT ST NT ST N NTL VTN
T TV g P 0] e el T

2 -FTRMUMM D IO OO
W 22 UMMM OININY $A
ngﬂeannaggugug
o
gNNggmsNaNN Nl'c\}N
OROOOS0OoDONOOS

WY e DU O i (MY T W N 00 O
e R bbb LI [N LNT.NTNT NTNTNT ]
ol 0 el ] e g 9 bt el e
o b rd vt e vt ol el ] b b

-63-

T



V. REPRINTS /




V. REPRINTS

Modulation of Trapped Energetic Electrons at 6.6 R,
by the Direction of the Interplanetary Magnetic Field

(. A. Paulikas and J. B. Blake

Reprinted from

Geophysical
Research
Letters

Volume 3, Number 5, May 1976

=65-

[T



1. 3, No. 5

Geophysical Research Letters

May 1976
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6.6 R_ BY THE DIRECTION OF THE
INTERPLANETARY MAGNETIC FIELD

G. A. Paulikas and J. B. Blake
Space Sciences Laboratory

The Aerospace Corpoxation
El Segundo, Californie

Abstract. Energetic (E > 1.6 MeV, » 3.9 MeV)
trapped electron fluxes observed at the
synchronous altitude during 1974 and 1975 by an
experiment aboard ATS-6 exhibit a modulation in
intensity which is correlated with the passage of
sector structure boundaries of the interplanetary
pmagnetic field past the earth. The electron
fluxes reach equilibrium intensities during the
time the magnetosphere is in a given IMF sector
which are highest in the fall for (+) sectors and
highest in the spring for (-) sectors.

Introduction

We have observed a periodicity in the
jnetospheric energetic electron fluxes (E > 1
/) at 6.6 Ry associated with the passage of
stor boundaries (Wilcox, 1968) of the
terplanetary magnetic field. The changes in
» electron flux, associated with each boundary
sage, are the major intensity excursions of
> electron fluxes during conditions of low
lar activity, Furthermore, maximum intensity
iched by the energetic electrons in the
tervals between sector boundary passage is
sendent upen the direction of the
terplanetary magnetic field.
Changes in the intensity of trapped energetic
sctrons which could be associated with changes
it the conditions existing in the interplanetary
medium, and thus ultimately with the properties
of magnetic field and plasma structure of the
solar atmosphere, have been reported by Williams
(1966) and Rothwell (1968). The observations
which led these authors to conclude that the
outer zone was markedly responsive to the sector
structure of the interplanetary medium were
obtained in the time interval near solar minimum

in the middle 1960's, In 1968 we used ATS-1 data
on energetic electrons which were obtained
between late 1966 and early 1968 at the
synchronous orbit 1in an attempt to verify the
conclusions of Williams and Rothwell. Although
the experimental situation in a synchronous orbit
is somewhat "cleaner" than observations made
aboard low-altitude spacecraft or high-altitude
spacecraft in elliptical orbits, we failed to
establish that any close correlation existed be-
tween changes in the electron fluxes observed at
5.6 R,, and changes in the direction of the
interplanetary fiald. To be sure, sector
boundary passages did give rise to major
excursions in the flux 1levels of energetic

Copyright 1976 by the American Geophysical Union.
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electrons; however equally large excursions also
occurred when there were no IMF boundaries in the
vicinity of the earth, These conclusions, now
more than five years old, were once again checked
in the course of the present study using the
sector boundary catalog prepared by Svaalgard

(1975).
We were thus surprised to find that
onnidirectional electron fluxes {hourly

averages), as determined from data obtained by
The Aerospace Corporation experiment aboard ATS-6
in 1974 and 1975, exhibit a very pronounced
periodicity which is very clearly associated with
the passage of interplanetary magnetic-field
sector boundaries. AT5-6 was statiomed at 6.6 Ry
and at 94°% during the time period under
consideration; the experiment which yielded the
data presented here is fully described in
Paulikas et al. (1975)}. Figure 1 illustrates the
observations made at ncon local time. Similar
plots have been constructed for other local times
and these plots exhibit identical periodicities.
A liimited set of data from the synchronous
spacecraft ATS-1, located at 150°W, and ATS-5,
located at 105°W, also are available to us for
portions of the time period under discussion.
{(ATS-5 data were graciously provided by C. E.
McIlwain). Such comparisons as we have made
indicate that ATS-1, ATS-5 and ATS-6 all observe
the modulation; «clearly the entire outer
magnetosphere is involved. Evidently, strong,
periodic modulation of the outer-zone
trapped-particle intensities by the interaction
between the magnetosphere and the interplanetary
medium is a function of the general level of
solar activity and emerges as the dominant
process affecting the outer zone during
conditions of solar minimmm, During periods of
high solar activity, the periodic modulation is
masked by the more-or-less irregular occurrence
of magnetic storms which destroy the- coherence
that the energetic electron fluxes would
otherwise be expected to develop in response to
interplanetary conditions.

Discussion

The outer-zone energetic electrons observed by
ATS-6 are one of the end products of the inter-
action of the solar wind with the earth's
magnetosphere. The magnetospheric substorm is
the basic process which energizes magmetospheric
plasma and transports these energetic particles
into the stable-trapping region of the
magnetosphere (McPherron et al., 1975). In the

277
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absence of magnetic storms, the temporal
evolution of the energetic electron population is
a measure of the relative strength of the source
(i.e., substorms) as compared to particle sinks,
Our observations can be considered as
representing an averaged, smoothed output of the
solar  wind-magnetosphere engine, with the
equilibrium level of energetic electron fluxes
indicative of the rate of occurrence of
substorms, and herice the rate of *quiescent”
energy transfer into the magnetosphere (Russell,
1974). In contrast, the changes in the electron
fluxes at the time of boundary passage are
associated with major disruption of the energetic
electron population by magnetic storms,

We interpret our results using the phenomeno-
logical studies of Arnoldy (1974), Burton et al.,
(1975), Burch (1973), and Russell and McPherron
(1573). The thrust of the findings of these
authors, as susmarized in the review of Russell
(1974), is that the energy flow from the solar
wind into magnetosphere mimics in some ways the
behavior of a half-wave rectifier familiar in
electronic applications. The input of energy
into the magnetosphere proceeds only if the

. magnetosphere sees a southward component of the

interplanetary magnetic field; a northward INF
component apparently inhibits the transfer of
energy into the magnetosphere. Thus, to. first
approximation, the dynsmics of the magnetosphere
are a function of the orientation of the
magnetosphere in  solar-equatorial coordinates
{the natural coordinates of the flow of the solar
wind plasma). The geometrical argiuments and
coordinate transformations required to determine
whether the magnetosphere sees a net northward or
net southward component of the interplanetary
magnetic field are somewhat coaplex and the
reader should refer to the paper of Russell and
McPherron (1973) for a complete and critical dis-
cussion of the probles. For our present
purposes, we can summarize briefly: the
interaction between solar wind and magnetosphere
is expected to be strongest when the
magnetosphers is immersed in & southward pointing
interplanetary field. This occurs during
northern hemisphere spring, when the earth is in
4 (-) sector of the interplanetary field, and in
the fall, when the earth is in a (+) sector of
the interplanetary field.

The data obtained during the fall of 1974 and
presented in Figure 1 are consistent with this
picture. The energetic electron fluxes appear to
build up to higher levels during (+) sectors
(i.e., gensrally southward IMF} than during {-)
sectors. Note also that (-) to (+) sector
transitions cause much deeper depressions in the
slectron flux than (+) to (-) transitionms,
Examination of the behavior of Dg; for this
period shows that a magnetic storm is associated
with each (-) to (+) transition.

A limited set of data obtained in early 1975
(Fig. 2) verifies the expectation that in spring
(-) sectors are more effective generators of
energetic electron fluxes. The IMF sector
structure during the time period covered hy Fig.
2 is broken by days of mixed polarity;
nevertheless, the data of Fig. 2 are, if
anything, an even more striking demenstration
that the level of energetic electron flux at 6.6

e
=
3

COLNTRATES {arbitrary units)

pury
=

1 AUG 1 SEPT 1.0CT
Qo | | |

0 I I N N Y (e UYL
'HSU 00 210 720 230 248 250 260 270 280 290 300

DAY NUMBER, 1974

Figure 1. Hourly averages of energetic
electron countrates observed in the late summer
and fall of 1974 by ATS-6 and ATS-1 are plotted
as a function of Day Number, 1974, Also plotted
{at the top of the figure) are the polarity of
the interplanetary magnetic field as inferred by
Svalgaard (1975), the daily sum of Kp and the
range of Dy for each day. Local time for all
particle data is local noon; the sector boundary
transitions are assumed to occur at 0000 UT for
the days indicated. Circles and triangles are
ATS-6 observations of > 3.9 and > 1.6 MeV
electrons respectively, squares are ATS-1
observations of >1.9 MeV electrons. For emphasis
we have shaded those portions of ghe curves where
E>1.6 MeV countrates exceed 10°/sec and E> 3.9
MeV countrates exceed 10/sec.

Re is a strong function of the direction of the
interplanetary field,
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€ wl =
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DAY NUMBER, 1375

Figure 2. Hourly averages of energetic
electron countrates observed in the spring of
1975 by ATS-6 and ATS-1. All other comments from
the caption of Fig. 1 apply. The IMF sector
structure during this period exhibited some days
of mixed polarity, these days are indicated by
cross-hatching.

At this stage of the data analysis we cannhot
unequivocally separate temporal changes in the
electron flux from changes in the geometry of the
trapping region. The work of Owens and Frank
(1968) very clearly shows that the region around
the earth containing energetic particles expands
and contracts. ATS-6 observations, by
themselves, cannot provide information regarding
the extent of the trapping region. If we focus
our attention on the properties of the region
near ATS-6 we find, wusing data from the UCLA
magnetometer on ATS-6 (graciously made available
by R. L. McPherron), that during the time periods
of Figs. 1 and 2 there do not appear to be any
significant changes in the local field geometry
at ATS-6 which are a function of the gross
direction of the interplanetary field inferred by
Svalgasrd (1975},

It must be recalled that, because of drift
shells splitting, & measurement of the
omnidirectional .flux by our experiment at one
local time at the synchrenous orbit represents
the sum of the flux which exists over a range of
L values at other local times. Our data have
glecbal rather than local properties. in
addition, it is well known that large drift loss
cones can develop in the angular distribution at
synchronous altitude because of the proximity of
the synchromous orbit to the trapping boundary.
Such changes in the angular distribution would be
interpreted by our experiment as flux changes.
There are suggestions in the data, for example,
in comparisons of relative flux changes at ATS-1,
ATS-5 and ATS-6 as a function of IMF direction,
that there may indeed be changes in the average
pitch-angle distribution of energetic electrons
{and therefore changes in the geometry of the
trapping region)} which are a function of the
interplanetary field direction.

Correlations between the state of the
magnetosphere and  interplanetary conditions
appear to be most successful when the
magnetospheric parameters used in such studies
represent some global characteristic of the
magnetosphere. The auroral electrojet index A,
(Arnoldy, 1971), properties of polar magnetic
fields (Burch, 1973), the size of the polar cap
(Akasofu, 1975) and the D index (Burton, et
al., 1975) are examples of such global
quantities, We can now add the energetic
electron fluxes at the synchronous orbit to the
list of indicators of the coupling strength
between the interplanetary medium and the
magnetosphere,

The changes in the energetic electron flux at
6.6 R, should be reflected in corresponding
changes in the intensity of the energetic
electrons precipitating into the atmosphere.
Hence, one might expect to see aeronomic effects
in and below the D-region at high latitudes (the
depth in the atmosphere reached by precipating
relativistic electrons is » S0 km,) The magnitude
of such aeronomic effects should be a function of
the direction of the interplanetary magnetic
field.
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Abstract

A description of the energetic (140 kev to ? 3.9 Mev) electron environment
observed at the synchronous altitude during the 1974-1977 time interval is presented.
These results were obtained by an experiment carried on the geostationary ATS-§
spacecraft. Observations were made at several longitudes. Electron flyxes exhibit a
complex temporal behavior ranging in time scale from a diurnal variation to a semij-

annual variation. Average fluxes are computed and compared with earlier studies and
models.
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Energetic Electrons at the Synchronous Altitude 1974-1977

L Introduction

The synchronous orbit, because of its obvious utility for terrestrial applications,
is undoubtedly the single most heawvily populated orbit in space. Many spacecraft,
spread over longitude, are in this orbit today, and the plans of various nations (Ref. 1,
Ref. Z) emphasize an even heavier utilization of it for future communications, earth
observations, meteorclogy, and data relay spacecraft. It is clear that the investment

in such space systems is likely to run into the billions of dollars.

The premium on a precise, quantitative understanding of the space environment
and the impact of the environment on space systems is enormous. Even savings of
fractions of a percent, derived as a result of better information regarding the
energetic radiation (for example, extending the life of a spacecraft and thus
decreasing the replenishment rate) transiate directly into savings which run into the
tens of millions of dollars.

The purpose of this report is to summarize, in a format useful to the designers
and operators of synchronous orbiting of space systems, the observations of energetic
electrons at the synchronous altitude made by The Aerospace Corporation particle
spectrometer flown on the ATS-6 spacecraft. Preliminary results have been reported
in a series of internal reports (Refs. 3-8}, In this report we shall concentrate on
defining the average properties of the electron population as it existed in the 1974-
1977 time interval at the synchronous orbit. Thus this report can be viewed as a sequel
to earlier work (Refs. 9-12) which treated the properties of the particle population at
the synchronous orbit during earlier epochs. It seems useful to begin by describing
some of the salient features of the ATS-6 ohserving program which we conducted and
to point out how the present data and results may be similar to, or differ from, earlier
work because of differences in epoch, instrumentation, spacecraft orientation and the

location of the spacecraft in longitude.

The observations described here were made between mid-1974 and early 1977,
This time interva! straddled to solar minimum (as defined by sunspot number) (Fig. 1}

In contrast, earlier observation of energetic radiation at the synchronous orbit made by
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instruments aboard ATS-1 and ATS-5 were made during times near the Peak of solar
activity: late 1966 to early 1968 in the case of ATS-1 and mid 1969 to early 1972 in
the case of ATS-5. As is well known, the magnetosphere is relatively more quiescent
during periods of low solar activity as contrasted to the time period near solar
maximum. As we shall see below, periodic manifestations of solar-wind
magnetosphere interactions emerge prominently in the ATS-§ data; in contrast,
impulsive solar events which occur at frequent intervals during solar maximum and
tend to mask the more regular features of magnetospheric dynamics are infrequently
observed in the present data set. The ATS-6 data is thus unique because it represents
the first observations of the particle populations of the synchronous orbit made during
the interval near solar minimum.

The instrumentation used to obtain our data has been described elsewhere (Ref.
13); a brief summary of the relevant features is given in Appendix A. Briefly, we
measured the directional fluxes of electrons in the 140-600 kev interval and the
omnidirectional fluxes above thresholds of 700 kev, 1.55 Mev and 3.9 Mev. Energetic
proton data were alsc obtained (during solar proton events; these data are not
discussed here).

The ATS-6 was earth oriented so that the axes of the detectors were pointed
radially outward along the earth-satellite line. Thus the (directional} 140-600 kev
channel (E1) measured only one segment of the angular distribution, the precise
segment depending on the (rather variable) orientation of the local magnetic field with
respect to the detector axis. The omnidirectional fluxes (E2, E3, E4) obtained from
the ATS-6 data were obtained from countrates registered by particles which could
reach the detectors through a 24 steradian acceptance angle looking out along the
earth-satellite line. In contrast, on ATS-1, for example, the rapid spin of the
spacecraft coupled with a relatively slow count accumulation time served to form a
true average of the in situ radiation.

During the period covered by our data, the ATS-4 spacecraft was moved several

times to different longitudes. Because the geographic equator does not coineide .

everywhere with the geomagnetic equator, a spacecraft at the synchronous orbit may
be at significantly different magnetic latitudes, depending on the longitude at which
the spacecraft is stationed. ATS-6 observations began while the spacecraft was on the
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equator at 94°W, where the magnetic latitude is about 1n° Subsequently the
spacecraft was moved to 35°E and finally to 140°W. At both of these locations the

magnetic equator is nearly coincident with the geographic equator.

The displacment of the spacecraft as little as 11° off the magnetic equator has
a significant effect on the observations. We find that the geomagnetic field may quite
often, particularly near local midnight, assume a configuration with a strong radial
component, i.e. the magnetic field at 6.6 Re appears, at these times, to assume a con-
figuration expected to be found near the magnetotail. Such tail-like configurations are
characterized by the absence of very energetic electrons. The fluxes observed at
94°W, i.e. somewhat off the magnetic equator, exhibit a significantly more dynamic
behavior on the timescale of a day than seen at the magnetic equator where the
geomagnetic field exhibits a more regular behavior, however, the long-term average
fluxes do not reflect a very significant longitudinal difference. Spacecraft longitude
is taken as a parameter in the data analysis, although, as we shall see below, temporal
variations in the average particle fluxes are considerably larger than effects due to

change in longitude.

For the purposes of this report, we have formed bourly averages, centered on
the half hour, of all the electron data presently available to us. These hourly averages
are the basic material from which further analysis proceeds. Daily averages, running

27 day averages, probability distributions are all formed from hourly averages.

1. Overview of the Observations

Figures 2 through 5 give an gverview of the observations of energetic electrons
from mid 1974 through early 1977. Plotted here are daily averages of the electron
fiuxes, together with data on the sector structure of the interplanetary magnetic field
as a function of time. The location in longitude of ATS-6 and the periods of spacecraft

movement are indicated on the figures and separately summarized in Table L

The dynamic nature of the energetic electron fluxes, particularly at the higher
energies, is immediately apparent. The dominant periodiéity {in addition to the diurnal

variations (see Refs. 11 and 15) which is not visible on a plot of daily averages) is the
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TABLE I

ATS-6 Geographic and Geomagnetic Locations

Time Interval Geographic Magnetic Latitude”
Longitude

Day 165, 1974-140, 1975 94°W 11°

Day 140, 1975-180, 1975 In transit

Day 180, 1975-214, 1976 35°E 5°

Day 214, 1976-330, 1976 In transit

Day 330, 1976-present 140°w ¢°

*
Derived from UCLA ATS-6 Magnetometer Data

{Courtesy R. L. McPherron)
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strong modulation of the energetic electron fluxes on a timescale corresponding te the
solar rotation period as well on a timescale consistent with either a two- or four-

sector structure of the interplanetary field. (The effects of the interplanetary sector
structure on the energetic particle population has been discussed previously in Ref.
11.).

It will be immediately appreciated by the reader that long term averages of
these data, used for the purposes of accurate estimates of the radiation environment,
must be approached with caution becasue of the large varjation in the fluxes occurring

on several timescales.

If we now form 27-day running averages of the data presented above, we obtain
Figure 6 through 9. In these figures we again see the strong effects of solar rotation-
to-rotation variability of the electron fluxes. This effect is particularly noticeable in
the data for the more energetic electrons and stands out particularly well in late 1976
- early 1977. Also visible is a semi-annual variation in the energetic electron fluxes,
with a maxima found near the equinoxes and minima near the solstices. To be sure,
the moves of the spacecraft complicate the determination of the amplitude of this
variation but it appears that the semi-annual variation is comparable to, if not greater
than, the longitudinal effect. The semi-annual variation in the electron flux is
presumably but a reflection of the well known semi-annual variation in geomagnetic
activity (Ref. 17).

HOL  Average Fluxes and P(F) F ) Distributions

Using the data base discussed above, we have computed the probability distri-
butions P(F) and P(F> F « in 2 manner analogous to that first described by in Ref. 18.
P{F> F,J is the probability of observing a flux greater than Fx for some particular
energy threshold, while P(F) is the differential probability distribution. These curves
have been computed for the several time intervals of interest and are presented as
Figs. 10 through 15, Also computed, and indicated on the figures are u, the mean of
log, ,F, I, the logyg of the mean flux and s, the standard deviation about u. Note,
from the P(F) curves that the distribution is not necessarily gaussian in long, in
contrast to assumptions made in analyses of earlier data sets.
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Table II summarizes the data presented in Figs. 10-15, while Fig. 16 presents

spectra of the average flux for the various longitudes and time intervals covered by

our data, together with the spectrum predicted by the AE-4 model (Ref, 9, 10). The

points noted below can serve as a summary of our findings.

1.

2.

At energies greater than about 1.5 Mev, the ATS-6 data indicate the
presence of a somewhat harder electron spectrum than the AE-¢ model
would predict. At energies below = 1.5 Mev, our data indicate, in
general, fewer electrons than AE-4. These conclusions are, however,
tempered by the fact that the electron fluxes are highly variable and one
can find significant time intervals (for example the late 1966 - early
1967 interval illustrated in Figs. 14 and 15) where the spectral shape at
the higher energies approached that which one might expect from AE-4.

Longitudinal effects {caused by differences in magnetic latitude) in the
mean flux are relatively minor. This conclusion must be tempered by the
fact that no systematic analysis of simultaneous observations made at
several longitudes has yet been carried out. There is some limited
evidence (based on ATS-1/ATS-6 comparisons, Refs, 3, 12) that
longitudinal flux differences (150°W/94°w) may be as large as a factor of

two.

Although the mean filuxes observed may not be similar, the probability
distributions P(F) F ) differ show systematic differences because there
are far more flux dropouts off the equator. The differences are

significant only near the P(F)Fx)a-.l axis.

V. Diyrnal Variations

It is of interest to compare the diurnal variations observed at the several

longitudes and at the several particle energies. The mean flux for the three available

longitudes is presented in Fig. 17, 18, 19 as a function of local time. As had been

found previously (Ref. 11), the diurnal variation is larger at the higher electron

energies. There does not seem to be any significant systematic change of the diurnal

variation with longitude.
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V. Effects of the Interplanetary Medium on Energetic Electrons

We had earlier discovered (Ref. 14} that the flux level of the energetic
electrons at the synchronous orbit - and therefore presumably the flux of energetic
electrons in the entire cuter magnetosphere - was modulated by the passage of the
sector boundaries of the interplanetary magnetic field (IMF) past the earth. Briefly,
we found that the flux levels were higher during northern hemisphere fall when the
earth was immersed in a positive sector than during the passage of a negative sector of
the interplanetary magnetic field. Conversely, in the spring, negative sectors served
to generate higher energetic electron fiuxes. This finding was found to be in
agreement with the picture of solar wind-magnetosphere interaction proposed by
Russell and McPherron (Ref. 17).

The findings described above were based on a very limited set of data. In the
past year we have attempted to confirm and extend our conclusions using the more
than 2% years of data presently available. The relevant points can be seen by
examining Figures 2-5, where we have plotted the daily averages of the energetic
electron fluxes, together with the sector structure of the interplanetary field {see the
caption of Figure 2 for explanation of IMF data presentation). It can be seen from
these figures that the sector structure of the interplanetary field provides the
dominant modulation of electron fluxes. Our conclusion that higher fluxes result in the
fall from + sectors than from - sectors {and that the converse holds true in the spring}
can be verified by inspection of these figures. We are now in the process of trying to
assess more quantitatively the relationship between the vector of the interplanetary
field and the velocity of the solar wind and the generation of energetic particles in the
magnetosphere,

This study, if successful, may lead to techniques for the quantitative prediction
of the energetic electron fluxes at the synchronous altitude, using as input solar wind
and IMF data, It appears that using data on the local (i.e. near earth) solar wind,
radiation fluxes could be predicted several days in advance because of an apparent
time lag between changes in interplanetary conditions and the generation by
magnetospheric processes of energetic electron fluxes. Should our knowledge of solar
physics, i.e. our understanding of the structure and properties of coronal holes and the
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solar wind advance sufficiently, then solar data, coupled with an appropriate
understanding of interplanetary transport processes, might enable radiation predictions

to be made of the order of a week ahead of time.

We mention this potential benefit, because it is clear that in the future,
applications spacecraft of many varieties are likely to proliferate in the synchronous
orbit (see Refs. 1 and 2, for example), and modest advances in radiation. prediction -
particularly for manned spaceflight applications, may yield extremely beneficial
results.

VI Future Work

We plan to update and revise this report as additional ATS-6 data are reduced
and analyzed. At the time of writing (August 1977) the experiment continues to
function well. With luck (and NASA's continuad interest) ATS-6 will cover the riging
portion of the solar activity cycle and Provide unique data in this respect.

In addition, we plan to analyze ATS-1 data, which were acquired simultanecusly
with ATS-6 during portions of 1974, 1975 and 1976. The comparison between data
from spacecraft fixed in longitude {ATS~{) and the ATS-6 which sampled a range of
longitude should provide definitive information of the variation of the properties of the
electron radiation with longitude at the synchronous orbit.
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

Figure Captions

Relationship between the intervals of data acquisition on energetic
electrons at synchronous altitudes by experiments on board ATS
spacecraft and the 1l-year solar activity cycle as defined by the Zurich

sunspot number

Daily average fluxes for 1974 for the four channels of ATS-6 electron
data. The trace at the bottom of each panel gives the sector structure
of the interplanetary magnetic field as determined by Svalgaard (Ref.
16). Positive sector days are in&icated by the upper line, negative
sector days by the lower line. Days wher polarity iz mixed are
indicated by a point falling between the two lines.

Same as Figure 1, except for 1975. The data for the ¥ 3.9 Mev channel
are suspect after Day 140, 1975 and have been deleted.

Same as Figure 1, except for 1976. The data for the » 3.9 Mev channel
are suspect between Day 1 and Day 90 and have been deleted.

Same as Figure 1, except for 1977. Isolated days of data are indicated

by unconnected points.

Running 27 day average electron fluxes for the four channels of ATS-6
energetic electron data obtained in 1974. Interplanetary magnetic field
sector structure is indicated on each panel of data (see Fig. Z caption

for explanation).

Same as Figure 7, for 1975. E) 3.9 Mev data after Day 140 is suspect
and have been deleted.

Same as Figure 7, for 1976. E} 3.9 Mev data between Day 1 and Day 90
are suspect and have been deleted.

Same as Figure 7, for 1977.
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Figure 10.

Figure 11,

Figure 12.

Figure 13.

Figure 14.

Figure 15.

Normalized differential probability P(F) of observing a flux F  for the
four ATS-6 electron channels during the interval Day 145, 1974 to Day
140, 1975 when ATS-6 was located at 94°W. This figure was
constructed by sorting the observations into bins 0.1 wide in log10 Fx’
Data for all local times are included. The electron energies are El:
140-600 kev, E27 700 kev, E3% 1.55 Mev and E4 3.9 Mev. The units of
F_ are crn—zsec.1 for all channels except E1 where the units are
<:m_zsec:"1 sr'! instead. The notation "ALL" on the figure indicates
that all polarities of the interplanetary magnetic field are included in
this analysis. The column U gives the mean of the logarithms of the
{hourly average) fluxes during this interval, the column J gives the
logarithm of the mean flux and S is the logarithm of the standard

deviation from U.

The data of Figure 10 are presented as integral probabilities P{F% Fx) of

observing a flux greater than Fx during the Day 165, 1974 to Day 140,
1975 time interval. All other comments apply.

Same as Figure 10, except the time interval is Day 180, 1975 to Day
214, 1976 where ATS-6 was located at 35°E. The E4 curve contains
data from the interval 90, 76 to 214, 76.

The data of Figure 12 are presented as integral probabilities of
observing a flux greater than Fx during the Day 180, 1975 to Day 214,
1976 time interval. All other comments apply.

Same as Figure 10, except the time interval is Day 330, 1976 to Day
120, 1977 where ATS-6 was located at 140°W. The prominent peak in
2 1

E4 near an apparent flux of & 10 cm “sec = is due to the galactic
cosmic ray background (see Appendix A) because the energetic electron

flux was very low during this time period -see Figures 4, 5, and 8, 9.

The data of Figure 14 are presented as integral probabilities of
observing a flux greater than Fx during the Day 330, 1976 to Day 120,
1977 time interval. All other comments apply. Note that for a flux of
l"{ 15 t‘.u:n“z sec !

cosmic rays or their products.

in the E4 channel all "electrons" are really galactic
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Figure 16.

Figure 17.

Figure 18.

Figure 19.

Electron energy Spectra constructed using the average fluxes for each
time interval indiczied. The fluxes measured in the 140-600 keV
directional channel :2ve been multiplied by dar to obtain a measure of
the omnidirectional {iux in this energy interval. The Ee) 3.9 Mev point
associated with the Day 180, 1975 to Day 214, 1976 curve was obtained
using data from the Day 92, 1976 to Day 210, 1976 interval.

Diurnal variation of the average electron flux observed during the time

interval Day 165, 1574 - Day 140, 1975 when ATS-6 was located at
94°W.

Same as Figure 17, except that the time interval is Day 180, 1975 to
Day 214, 1976 when ATS-6 was located at 35°E. The E4 channel is not
shown.

Same as Figure 17, except that the time interval is Day 330, 1976 to
Day 120, 1977. ATS5-6 was at 140°W at this time.
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Appendix A: A Description of Instrument Response

A full description of the ATS-6 Aerospace Corporation experiment has been
presented in Ref. 13. Here we summarize, for ready reference, those salient features
of the instrument response which may be of interest or assistance in interpretation of
the results presented in earlier portions of this lleport.

Instrument Description

Figure A-1 shows a schematic block diagram of the detector/electronic
system. The electron channels, El, E2, E3, E4 are derived from Sensors 1-¢
respectively. Figure A-2 shows the experiment.

Electron Detection

The responses of the electron channels are illustrated in Figures A-3 and A-4
respectively. These data, integrated over the angular acceptance angles of each
detector give the average detector geometric factor as a function of energy. It has
proven convenient to integrate these energy dependent geometric factors over
various (assumed) shapes of the incident electron spectrum and finding a threshold (or
set of thresholds for the E1 channel) which minimizes the variation of the geometric
factor with spectral shape. The results are presented in Table A-1. The & G factors
given in this table were used to convert from counts to flux above the indicated
thresholds (or, for El, in the indicated energy interval),

Proton Contamination

Proton channels which measure trapped and solar proton fluxes are also
-associated with each detector. In principle, the proton data can be used to correct
for any proton contamination of the electron data. In practice, we found that during
the 1974-1977 interval, solar proton activity was very low and no systematic
correction was required; instead, days of data where some solar proton contamination
{primarily of the E3, E4 channels) was suspected were rejected from the analysis.
The sporadic fluxes of low energy (several Mev) trapped protons which we
occasionally observed did not have any effect on the electron channels. Galactic
cosmic rays and the products generated by their interaction with the spacecraft gave
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rise to a significant background in the E4 channel. This background has a diurnal
signature characteristic of cosmic rays (i.e. a maximum near local midnight and a
winimum near local noon). During time periods when the trapped electron flux was
low, for example the late 1976 - early 1977 time period, this background can be
clearly visible in the E4 data (see Fig. 5) as an apparent flux of & 10 cm™2sec™l. The

zseé'l because the geometric factor of the E4 channel

true flux is more likely = 5 cm”™
for these very energetic, minimum ionizing particles is a factor of two larger than
quoted in Table A-1. This background has not been subtracted from our results;
although of galactic origin, the radiation masquerading as "energetic electrons" is
always present at the synchronous orbit, is practically indistinguishable from
energetic electrons, and may be of some practical consequence as an ever-present

background.

Bremsstrahlung Effects

During our calibrations, the bremsstrahlung e't'ficiehcies of the E2, E3, E4
channels were measured. Upper limits for the efficiencies were determined; those
upper limits fall well below 107# relative to the direct detection of electrons. In all
cases, we find that the galactic cosmic ray background exceeds that which might be
generated by bremsstrahlung.

Accuracy of Results

The dominant source of error in this experiment arises because of the
uncertainty, estimated to be & 20%, in the geometric factors. All other experimental
sources of error are minimal. While, under some circumstances, counting statistics
may contribute additional uncertainty, in this paper we are dealing with long term
flux averages which effectively eliminate counting statistics on an error source. It is
important to reiterate that our measurements deal with a high variable phenomenon
characterized by significant deviations from the mean. Comparisons of our results
with those of others need to take this into account and also recognize that imporant
long term effects (related to the 11 year solar cycle) in the structure of the radiation
belts exist.
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TABLE A-1
Omnidirectional Geome

Fa

Passband or
Channetl Threshold (Mev) &G
El 0.140-0.600 0.115 cmisr
E2 0.700 0.00349 cm®
E3 1.55 0.0176 cm®
B4 3.90 0.0688 cm?’
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Figure A~-1

Figure A-2.

Figure A-3.

Figure A—.

Appendix Figure Captions
Schematic block diagram of detector/electronic system.

Overall view of the energetic particle spectrometer on ATS-6.
Directional detectors (E1 channel) are housed inside the cylindrical

collimator structure in the foreground.

Efficiency of detection of electrons in the E1 channel. This channel has
a nominal energy sensitivity of 140-600 keV. Sensitivity of this channel
below the nominal electronic threshold is associated with the finite
noise of the detector.

Effective area of the E2, E3 and E4 electron channels as a function of
electron energy. This effective area, when integrated over the angular

response of the detector, yields the omnidirectional geometric factor.
Bremsstrahlung efficiencies fall well below lower limits of this figure.
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524245032505
174251233754
231217424076
125646161244
006472176345
422062527654
1746445610406
217617406145
541472521735
652513122712
612240371022
173566460417
566017365464

3777ITTTITT
605737777777
TTTT60573777
534151301712
457320457320
303631210260
655122772002
154660511346
570136556051
717345353500
412201537220
172076043012
457317237300
2201672111723
413063145217
531063613761
172642203163

244317264406 .

332240121726
525277734351
724451362707
172670505767
472217266207
450217441727
043545362431
377¢7FTIIVTV
GUSTITTTTIT77?
777760573777
T?ITF7T76057
T77777777777
3?7777V
6057377727777
71?7760573777
7277777276057
vivreIeR?TIYTTY
37FTVIATRIYV
65737777777
777760573777
T7?777776057
PITITIIITYT
3rrrereeererY
6UST3TI?TTT7
TITI60573777
T7TTET776G57
FerITTVTTITVITIY

415500200000
152015676066
7TTVTIVITVIIT
770327014563
174247013707
206317417103
225144261742
711300405622
L66276214010
173776767160
153517374576
602413371741
173051110432
710721757151
173545200274
617517366654
5465122641737
4535764064747

TIT760573777
777777776057
7TrTeNITITUYTVY
712124605341
171171212460
765060573777
245252576051
700470227376
253754473342
605133550023
032060573777
703173341721
72576G625762
522666407745
605505273675
203360573777
227534451725
654760601507
646273573752
172663722274
042260573777
166161321726
T43320374614
4200640107164
172677402440
FTT760573777
TI7777776057
TITTVPTTTIIVY
3777?77 IIYV
EQ5737777177
777760573777
PPTVTTV6057
TITTITNITANY
327777777777
6&QS737777777
777760573777
7I?77?776057
TIPIRTIPITY
3PFTCITIIINTY
605737707777
777760573777
PI7T77770057
TITIPIITRITT
37T ITeVY
605737777 TVV

(00305000555
001666245022
605737777717
5721174GC7117
543204171741
151233513252
600267020437
174242272661
231017376733
205570111737
071316572644
431317523273
174055637501
101517354342
653753111734
307015423421
400246436733
173644337340

TI7e77777777
3770?07
6CS573¢T?T7VY
513617137111
534151300000
77T IIVV
2€364C050760
605114771613
257660513037

Q15040266051 .

vevvrrveeviy

6761320463437

172441217522

403317226030 .

046335606055
FITTTeTTIITY
743544726550

172043753745

665017266701
522442731726
1I77ITTITNATY
552622075753
172671205453
633217274172
510440441726
TI7TeITVIRT7
37rTTIVTIVVY
6U5737777777
777760573777

TL?7I77776057

ITIRIITIIY
3777270707
605737777077

FI7760573777

TITTTI776057
TITITIPIIILY
37T rRTr e
605737777777
TT7760573777
FIP777776057
FrrTTIC?TTIVIY
37¢777vLilY
605737777777

777760573777

FITTT7776057

£ooonoaogoong

736417304115
TTTTT7T776057
155307022752
745236357815

174240072177

256517426335
475032631742
5171612364C4
517065557030
173760773524

411217415352 537327573532 176140747020 ..

735501631740
324571741100
677177142517
1735423035726
002517375301
560241051735

605737777777
777760573777
7PP777776057
111111111111
cQocoooooooe

6023737777777 .

177763511470
641103176051
065552067411

342214157600 .

6OSTIFT?7777

1636172226312-

770521401723
627601126126
123150712650
605037777777
727117257443

TI2777776557
TIPITTTPIINT.
3777177779777
171371212460
200017135357

7P7007776051

751306453407

~156154100304.

605133453354

152060513521

TI7T07776057

372105455663

7603551031013

606130074047

221760543602

V77727771725 .

113346305257

6137225331724 5210281230720

637572267577
617516645166
605737770777
057617265561
166401021726
150041522505
647431747627
605737777777
FI7760573777
TL2E701176857
7IVIRITIITIEY

370770727 L7.

657372777777
777760573777
TPV IT76057

1707772777

377777777 Y
605737777777
F7T760573777
TIT770776057
FIT0777¢7777
377271277777
605737777777
PTTI6USTI?TY
777777776057
CITe77727777.
37TvIITTNIIY

V2,

000000140000

326031065027
37777777777
174165542550
450517416181

517461061742
423075737647
5040731524600
174151724625
033212367557
245106321737

410256175220
173670655057
607517344770
1464217721735
145541655506
605516363577

172666722144
637617265663
T77T777771726
610047242705
7202646775323

172670527243, .

Q54717267251
PI7727776057
TTTIIIITIIIT
3FTT2X02%077
&OS7377777°?7

L0260 73727

(PT7TT?76U57
ITT?TIINTIT
3evevereervrv

605237777777

PPT?60573777
TPV T776057
Ce7777077777
37277 T?INTY
655737777777

777260573777

7P70¢77776:357
PIe777777717
377T7TIITTITT

605737877777 . .

727760573777

G00GOGoooco0
605737777777
7777606573777
740G003611742
372703121552

430666031355

17425402310C
(33417424465
652006351741
012420117257
660251155174

535017375427
373506761737
173751037446
456232540322
173740711053
147317347375




147193052047

571146716431
172356612343
747317244335
445710051725
766772207702
472602062270
171552525252
205617157564
111111111715

G7O707070707
471360247136
171461616161
644217147203
120754471715
161616161616
620G00002006
171352525252

263117137162

525252521713
525252525252
0g0o0000ceooo0

‘660600000000

S0o0000acane
172036140030
G00600Q800000
672457556407

i r‘
SOouo0aLIsnne

[sTalslelslsliTaletalal]
423630160000
sshhhiishiabshlits
700236451341
200000003000
S5G0217147602
7135614641717
312617002442
421314547211
171660250040
361217177637
561420251717
225136737242
6435301583113
6000000060000
175217137213
525252521711
707070707070
360072155761
605213562434
434560520216
143052546051
235112403124
771560063621
1721464067741
451317214647
473671301720
061500732713
614507150474
172567344555
573517266177
316165351726
5725414747G1
533257260037
172645775430
615517267262
171152231727
1730670321074

173456451152
546017245403
571514531723
774545714635
440365152267
172354550023
517517165463
525252521716
272135056427
660335317442
171641616161
024717136435
616161611715
142536476072
475073755431
171461616161
NC0017146507
525252521713
326760763222
531126225445
171352525252
oteegocoooago
600006000300
GoGe S‘J\JCP}OLEU
Cooooooangd

ocoaooaoqooo
744000000000
CoOCLNGGa0ns
0000006000000
820000000000
208050860800
366717175066
0200060001715
347137213054
656261516510
171674413126
312617175276
364053461717
150370341627
643656050753
171745761607
424717136402
006090001712
565642721350
714163036607
171352525252
810060520207
143246306052
360756156037
371723657107
655134372177
146117225030
253177261720
257644373651
63C27771172C
172150550672
557117254152
356347561726
614715062076
75627001037¢C
172653276310
152217264076
201431401726
225656216646
427635307347

172665055044

TrhacTar1724

1070211111464
572230276033
1724505765747
166617247457
522250051715
146314631463
416161616161
171560000000
460317157100
616161611714
301031134247
4707C7070707
171467130215
275017156170
616161611711
127065071270
7O07C70TRTOR0
171377033574
311217135266
525252520000
00Q000000000
400000000000
171743073411
GLOCLLoo06iod
c0c0o0000000
oooeoocacono
COo0oCL0006a00
000600000000
000017167351
ooeooaceI716
425532161566
764131261750
171662436435
663317165554
170024401717
545605352041
547005625647

526376544562
172366124661

663217254336
002731121723

513076537607

541373375103

172471224034
67317235516

276467761725
250753612117

656117236334
035033251725
3442334657173
720314253647
171640371401
616117156200
0caoooaon171s
776670122064
717262307172
171540571100
070717156544
173454101714
6775931107655
722407451316
171360173376
7TC73372127100
661640121712
666666666666
CCoa020006009

000000020040

000000060000
334501321717
0on0a0000000
000000000000
©00000000000
£oOGO0000000
060000000000
776311753145
563304421124
171542514575
244217157452
453200531716
426416254020
523545050655
171762775635
372417177274

171752054601
411617176051
166506640000
051505412320
707070707070
171364122251
161617127121
525252526052
106732107661
1646535460763
605203252762
131760513711
611660661721
556633513440
447534163231
172157663353
115663572137
271031631726
227315543112
407163123171
172665745507
275517267437
213007511726
010021226656
516106436427
172673660172
561717274233
410503656057

553421761717
610303517271
660000000000
0590969506000
707017145266
636166261712
246053415130
047735010235
605203715264
507660521022
336113126052
447371452666
755032772130
172272760204
150717205122
223412501722
547573522204
514221427222
172462244404
SLG717264544
277701231726
071326722336
562179251761
172640407442
662017265662
074275701726
D24644332556

377777777777

571576475775
615632643113
172656700642
607217154665
231256101715
000650000000
716232676076
171571212460
623017154701
123634361714
44b44444444LL
624457406266
171547277221
335417137610
555261411714
776673122064
715205610044
171171212460
500060000308
00030000060C
¢00600000000
400201710217
6000CO00000D
£00000000000
000000000000
300000000000
0000006006000
400000000000
762217175072

4532566131715

013521132300

561550104034

171474733105
325417174146
220411321717
437707647031
528502514700
171776323644
000017117565
00000001711
666666666666
715205610044
171171212460
050160513405
002024006052
45672621552C
35671560372
605136336022
422217234343
661661261720
711553653041
457162536527
171564768140
421317256135
636452001725
64744107463
745053166236

172671461543

(217517265373
241647741726
352656733730
755153610771
172663315600

777760573777

726101401726

172364075733
624317264303
241161421725
337540735150
707070707070
171557124601
322217165666
534151301715
437160307634
616161616161
171540632420
4743017154402
357310341715
545716225100
434343434343
171353505642
715217117172

5334151301714

206000C000C0
goaQogcgoLaon
gaaoocgoooooo
1316603Q36G3h
S0060GLaLooLG0
DOGOOOUOEDQQ,
§000006Ca0000
oooeoneoncer
00C000E06a00
6g6080es0a06a
5667421342520
7446131261700
171656416553

7731217147514 725537555013 1717456467265 .

5013453001716
676616706256,
602500403040

1720350622257 545222751717 S6O536354243%

517217205170
557360321720
371642004744
TLP0Q70707570
¢0G60000009000
7152171371479
534151301713
377351147465
113177716422
605266310642
603060520206
637767236351
247525645366
714515266101
171774054640
037617217431
174271711721
063277752153
LLLISTL27435
172651735726
325417267637

56032377676
407206462124
172656432142
455617274270
203287211726
TTeTeIVeTILY

B TG

626021031723
352563237473
635210621517
171562271751
707017157070

3672023571715

145364357666
711111111111
171466611046
616117146161
722407451715
234650270602
6556417355063
171356650453
434317127070

221354561715

623071726230
436264763315
COOGQ?COOLEG
GoGpensco
DQOOGOODODOO
Goocoaoncooo

700000086000
000004000000

000017167320

cggogoocoecaa
Cooaoooance
cooaaanennon

171641300406

P

Q73502401717

554661014223
122043774562
534417205133

7401341423195
476225773734
171356743152
747017135252
cooocoootr7z11

630346071416

526057711267
605127077412
603160521063
434711776052
105535572362

354774573434

172450034643
117517234307
737024651720
630023716650
457226046351
172572773721
024717255350
51257641726
356436240177

172663356250
013517264315
042560571726
4250652730662
735553715176
60575?7???7?

633564374572
172554703561
105317236332
536654741715
707070707070

6131722544252

1716407111111
111117154707
6350665651714

6161616146161

461372400470

_. 171452605771 .

426217155616
552112731712
707076707670

171352525252
016717135252
300000000000
Qacooecocaio
3000006000000
171677263154
J0306UCC0GG00
coanoo001717.
420255234651
30460C00000aa
172267433772

acanennaasoea

111564571715

_J0aeeGEaLaaa . ..

706776332130

351317157441
216424651720
114476562300

171772536271
667517204241
317633601713
525252525252
746353735745
171352525252
544717127G7C
22072 47006{51
552112531301

054373671055

6052006364462

4070606513463

163533641723
416466346514

84736050133
17217G722757
320117215672
717325161725
607343527130
544472334503
172676204443

631230743157 227017266063 .

426353201726
2503676535546
652376023376
172742754522
3306617267415

777777776057

L46122235264 . . .

I




¢ 4332) 37PrTTINTENYTY
¢ &408Q0) 605737777777
¢ 4128) 777760573777
¢ 4176) TTP7T?T7776.57
 4224) rrTTTTIVTTNIY
 4272) 3PP ITNTT
C 4327 60573777777
( 43638) ?P760573777
C 4416) 777777776057
( 4464) PTIPTNTIVINIITY
C 4512) 37??I7IE7NI77
{ 4565 605737777777
( 4608) 777760573777
( 4656% 77777776057
¢ 4734 TEPIT7TT?777
C 47?52) 3verevRerTYONIOY
« 480035) 605737777777
( 4848) Tr776a573277
( 48%6) TrI07¢776057
C  4944) VTeTTITVIACT

FILE INPUT

RECS.

1 196

ECJ

START TIME

$3
DATA IGNORED

T2115/77¢8

777760573777
TIPITTTT6057

RITTIITTINIYT
37777707707
6LSI37777777
TTT760573777
TITT?7776057
TIPIITP7?777
37777797777
6C5737?77777
777?60573777
PIT777776057
1PTPeIITNIVNY
377700770777
6US7377¢77777
777760573777
ITT?77776057
TTeTTTIVICNY
3rreeeerivev
605737777777

DATA RECORDS

INPUT
197

DUMP STOPPED AFTER FILE 1

39:222:4%

STOP TIME

# OF PERMANENT

02/r15/78

09:23:21

READ ERRORS O

TT?TTTITP77777  60ST37P7PP77  7TRPPT7776057 3TPevecrr0¢77 (77760ST5¢F07 7770077077777
BTTP7T779T77T TTT760573077  FPRPTVXARYVV GRSVIVIIII77 (77727776057 371 L2777777 .
605737777777 TTT77T?T605Y 37PTT7TIVTIVT v?TIYV60LS5V3IVEVT O TTIVITIRIYIT 6057370770V
PTTT6IST3T?T  F777¢777777?7 605737777777 70TV T7¢76557 377777777 ¢77 77760573777
TI77rTT6ES5TY  3TTIIVVVTAVIIT OPITTO6OSTIVIT O IPIVVIRIATIT  6OS57VIVVITIVVT O VTIVIVIT6LST
TOI777777777  6GS73I7?77777 7777 ?7776057 3777?70 IVOVI? V?VIOUSYIFIT O FTIILIIATI0LY
ITPFP770770707 777060573777 FUVVIT??YIA4T 6OS573VIVVIVT VIOV VIIVV6DNS5T 3F¥VIXVVIVINV
6TSTIFPETT77 77777776057 3T7¥T77777?2777  7TPVP6CSTIFTT  YRTITRVVVIVV 6USTITITVVVV
T?77605?3777 T¥P777777707  6OST3I7IRI??7  TTV?TV7760.57 3FIT?7?77777 777760573777
TI¥?07706057 3?7?7777 777?  PVTV6OSTIV?VY VFVIVNVVITIVY 6QS573IVVCIIIV O 7?IVETI76UST
F7?777°770727  6USTITTI?777  PX??IV?IVNOOST BVIVIVVVIVIY? O 7TV?IOLSVAVIV? VN0t YVTeCRY
3T70TTXRX7VV TUVTGUSTIVVT PTVVOVRVINY?T7 GUSTITEIVIVIV PTTIVIVVLLST ZPIVIVVPVIIV
605737777777 RTPI??77V6057  BPPTVTAVNVIV?V O POPP6QSTYIVIVT O ?PAVVIOTVIVVY 6USV3TINIVIY
PPTPP6C5737707 TPPVOETLNOVI7 60ST3PAPINIY VRVIVVVNE05T  BUCVENLTIVIVT VPP 760G5737717.
FP77777276057 377?777770777 777060573777 AV?07T77?vINVT OOST73IVPVIIN?T O ?VVIIUCNV6USY
VPITP7777720°77  6QSTITI?7777  770PTTOV6OSV  3VVVVIVIIOVLY  TAVLGUSTIVIT 7iv70I0¢AC0Y
IPIP7797977T IVTV605T3IVIV O VVIXRVOTUVYY 6CSTIVIVENVT  TTVRIVIVVELST RIVIVVIIVINV
605737777777 7TVITPTIT6OST?  37PTVIT?PIVV O PVIVACSYIVIVT 0 OTITTALILTITY  GUSTRTITTILV
FETP6sS573F7? 7Y7vev??IRY?  6OSV3IPVTOVVV VVPRVVA?OLST  BVTVIIVTVIIVNVYT O VVIVI?6LS?3IVIY

rervITeY

MAX. READ ERROR SUMMARY INPUT RETRIES
SIZE PERM ZEROQ B SHORT UNDEF. #RECS. TOTAL#%
3720 51 0 0 51 73




85X R

© eme D PO -

D-35i59

DN oA

10
11

DUMP OF TADE X4 .
INFUT TAPF  X=4 ¢ ON W13 -
GATA INPUT 0y FL 1 1 1 1/0//7'7 ~"ZJS\‘7-7
FILE 1__RECORD 1__LENGTH 4L960BYTES
( ) 333745474235 55551 745533 41503445042 42557777 NCCT  TASTO003R51  C0 G CTAQOCO  CO0GCGA0000  COCOGCOGC080
C 55) R IR LLLL 03671 172264733541 226753031704 563067014476 703617276677 "65131.40131 675737777777
< 96) 77??7777605? 3TIITIIIIIT 7777605757277 7777?77?71 77 6&OS?3PP7777? T7T7T7I7T67°ST 377777777777 777760573777
C _V44)  FT7TVI?IVIIT_ 605?377 77777  PP7777771742 6135771406741 032017427025 163431645171 174271704056 COC312631742
€ 192) 655365271046 154117406327 713674457173 V74260376427 525771251742 477425564475 325717424253 2136 62321¢C
244) 174273413372 P02972071743 421361546613  S0?217427547 2601056766256 174263543225 22701751743 4275667247016
C  288)  2050G1174326311 230017100131 174276570253 331302751743 612227151147 5336417434256 336222454214 174276665525
(  336) 547622721742 7e6:362763234 552217427366 312247525477 174263207051 25426431742 543072742045 035217424570
¢ 384) 173261553376 174251066547 327501701742 6224 7251133 220617425767 641263764615 174252661142 27667C261742
( 432) 446265441534 551117424146 5731567464002 174240064642 034035731741 6550524247231 543617416100 241107110675
(" 4B3) 174154175501 403142231741 777672324201 255117624300 7663056467701 174174332622 130230001742 416623607302
C  528) 467217425561 751447461755 174265272475 4516466661742 725650151224 243717434424 735765246435 174353504107
C  576)  613167°71743 627300673167 773517455314 262747502102 174345250200 31062671743 663566155161  U16717435627
(  624) 401617755135 1746362035122 333326411737 631617232477 333517376221 673017112365 173756674074 352602461737
( 672) 514052561455 322617374451 712051552213 1735740412567 604654671756 653734717733 414117366215 325406407712
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