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inventory information is now no longer maintained in the DSCs, but is now managed in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

The sky north of § = —40° was observed in the 2| ¢m line of atomic hydrogen with the FWHM = 2° beam of the
20 foot horn reflector at AT&T Bell Laboratories, Crawford Hill. The survey covers a velocity range of 654 km s !
centered on the Galactic standard of rest, with 5.3 km s ! wide filters. Calibration and reduction of the observa-
tions are described. The survey is presented as a series of images of the sky, each coveringa 10 km s ™! wide velocity
range. This survey is distinguished by its sensitivity to low surface brightness features ( T, ~ 50 mK ) and relative
freedom from sidelobe contamination. High-velocity clouds are extracted and cataloged automatically. At the
resolution of the survey, the lowest H 1 column density in the sky is 5.7 X 10 cm™2.

Subject headings: ISM: general — radio lines: atomic — surveys

1. INTRODUCTION

A northern sky 21 cm line survey was made with the 20 foot
horn reflector at AT&T Bell Laboratories, Crawford Hill, in
order to obtain column densities and velocities of low surface
brightness features. These measurements are useful for study-
ing the distribution of high-velocity clouds, estimating the red-
dening to extragalactic objects, and exploring the relationship
between neutral Galactic hydrogen and diffuse background
emission at many wavelengths. Observations were made as
drift scans along even declinations between § = —40° and § =
+90°, at the epoch (1981) of the observations. The horn an-
tenna has a FWHM beam size of 2° at 21 cm. This large beam
made it possible to cover the whole visible sky in 66 constant-
declination scans. The survey is undersampled in declination
(one beamwidth sampling) and oversampled in right ascen-
sion (roughly quarter beamwidth sampling). The average rms
noise of spectra taken at all declinations is 0.017 K in 5.2 km
s ! wide channels, although in some cases baseline problems
make the survey unreliable at this level. The release version of
the survey contains 19,248 spectra; more were taken but some
were excluded under well-defined criteria.

Precise measurements of 21 cm line strengths are compli-
cated by stray radiation, which is the presence of emission in
the antenna sidelobes. The magnitude of this effect depends on
the structure of the antenna, the illumination of the antenna
by the feed, and the orientation of the antenna with respect to
the ground and emission features on the sky. For most tele-
scopes, stray radiation can contribute a significant fraction of
the total observed 21 cm line emission. For example, Lock-

! Postal address: Smithsonian Astrophysical Observatory, 160 Concord
Avenue, Cambridge, MA 02138.

2 Postal address: Princeton University Observatory, Peyton Hall,
Princeton, NJ 08544.

3 Postal address: NEC Research Institute, Inc., 4 Independence Way,
Princeton, NJ 08540,
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man, Jahoda, & McCammon (1986, hereafter LIM), in their
NRAO 140 foot (42.7 m) telescope study of regions having low
H 1 column density, found that for some pointings of that
antenna more than half of the received signal was from emis-
sion in the sidelobes rather than the main beam. The problem
is most acute in directions where actual column densities on
the sky are lowest, so great care must be taken in the study of
low surface brightness features at frequencies where H 1 emis-
sion is strong elsewhere on the sky. The 20 foot horn reflector
has a main beam efficiency of 92%, and almost all the remain-
ing sensitivity is in nearby diffraction lobes. In contrast, the
main beam efficiency for a typical on-axis parabolic antenna
like the 140 foot is of order 80%, with perhaps half of the
remaining 20% in distant side lobes. It is the response at large
angles from the main beam that causes most of the spillover
problem, and in the horn reflector antenna this is very much
reduced.

A method of correcting for stray radiation in large antennas
has been developed by LIM, using data from the present sur-
vey. LJM combine several spectra from the 140 foot telescope
by weighted averaging to synthesize a beam like that of the 20
foot horn and take the differénce between that synthetic spec-
trum and the spectrum from the present survey at the same
position. They attribute the difference to contamination by
stray radiation in the 140 foot telescope. One of the low col-
umn density regions they have studied is called “The Hole,”
and its 20 foot horn spectrum is shown in Figure 1. The total
column density toward this feature is 5.67 X 10" cm™2, the
lowest in the survey (and almost certainly the lowest in the sky
at this resolution ). Appendix A of LJM gives a detailed discus-
sion of their technique.

The present survey covers most of the sky with sensitivity
good enough to detect high-velocity clouds as well as essen-
tially all Galactic emission. This paper describes the survey in
order to make it generally useful. The instrument and observ-
ing methods are described in § 2. In § 3, the baseline removal
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F1G. 1.—Spectrum of the low column density region at (/ = 148.1, 6 =
53.3).

technique is described. The data are presented as imagesin § 4.
A catalog of high-velocity clouds is presented in § 5. The con-
clusions in § 6 give some preliminary results and present a
column density map for H 1. The Appendices document ma-
chine-readable versions of the survey data.

2. OBSERVING METHODS AND FLAWS IN THE DATA

Observations were made with the 20 foot horn reflector on
Crawford Hill during the summer of 1980 and the summer
and fall of 1981. Spectra were taken as drift scans, i.e., with the
antenna stationary with respect to Earth, and almost all were
taken with the antenna pointed at the meridian. The integra-
tion time varied with declination—it was adjusted so that the
sky moves roughly a quarter beamwidth over the course of the
integration. Many of the declination strips were observed more
than once. If a declination strip was done more than once, the
last occurrence (the one with the largest scan number) is al-
most always the most reliable, since the instrumentation was
monitored and improvements made as the observations were
carried out. Some declination strips were repeated because of
known errors or instrumental problems in the earlier data. In
general only the last version of a declination strip is included in
our analysis.

The antenna is described by Crawford, Hogg, & Hunt
(1961). It is an offset paraboloid with a large offset angle: the
central ray is deflected by an angle of 90° at the primary
mirror. The antenna has bilateral symmetry about a single
plane which bisects the primary mirror and passes through its
focus, but it does not have radial symmetry. The polarization
mode where the electric field vector is perpendicular to the
symmetry plane is called “transverse” and has a cleaner beam
pattern than the other polarization mode where the electric
field is parallel to the symmetry plane, called “longitudinal.”

The spillover response of this antenna is much better than
conventional antenna designs, but it is nevertheless present
and not negligible. The sidelobe response was mapped at 21
cm in the transverse polarization by Penzias, Encrenaz, & Wil-
son (1969). In this polarization the primary beam efficiency is
about 92%. The sidelobes have more integrated power in the
longitudinal polarization, especially at large angles; the side-
lobe patterns in this polarization have been mapped at 2390

MHz by Crawford et al., (1961) and 4080 MHz by Hogg &
Wilson (1965). The longitudinal polarization pattern shows
two dominant sidelobes, both centered on the plane of antenna
symmetry. The larger sidelobe contains roughly 6 X 107> of
the total antenna response. It is about 18° from the main
beam, and when the antenna is pointed toward the meridian in
the south, it falls on a region at an hour angle ~ —1.5 h and
about the same declination as the main beam. The smaller
sidelobe contains roughly 107> of the total response, and falls
about 70° from the main beam on the opposite side, on a
region near hour angle ~ +5 h and about the same declination
as the main beam.

The rectangular-to-circular waveguide coupler (labeled “p”
in Fig. 2) was oriented so that for the antenna at 45° elevation
angle the receiver is sensitive only to transverse mode, while
“over-the-top” at an elevation angle of 135°, the receiver is
sensitive only to “longitudinal” mode. At all elevation angles,
power at the receiver, P, is a combination of power in the two
modes P, and P

P = P,cos? (el — 45°) + P;sin? (el — 45°) .

Most of the data are therefore predominantly from the better
polarization mode. Some of the data north of § = 40° (that is,
north of the zenith) have much more “longitudinal” polariza-
tion than they should, because these data were perversely taken
in an “over-the-top” configuration, where the elevation angle
of the telescope is more than 90°, causing an increased side-
lobe level and spurious features like the one at / = 190°,
b = 50°, v =40 kms~'. When these data are mixed with other
data that do not have this problem, the features take on a
striped appearance.

For the data discussed here, the receiver was configured with
the amplifier Dewar connected to the antenna feed through a

FiG. 2.—~Waveguide connections between the receiver and horn an-
tenna. (A) Tapered end of the 20 foot horn. (B) Square taper to circular
waveguide conversion. (C) Rotary waveguide choke joint: Parts A and B
rotate in elevation with the antenna; the other parts do not. (D) “Ohm
coupler”-type circular-to-rectangular waveguide converter. (E)25.33dB
cross-guide coupler. (F) 10* K noise diode. (G) Waveguide termination.
(H) Waveguide-to-coax adapter. (1) Receiver dewar. (J) 15 K refrigerator.
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directional coupler for the noise diode, as shown in Figure 2.
The spectra were frequency-switched by square-wave fre-
quency modulation of the local oscillator. Some earlier data
were taken in a load-switched configuration but are not in-
cluded in the present discussion or the current release of the
data.

The first receiver stage was a particularly successful example
(BTL #1) of the Weinreb, Fenstermacher, & Harris (1982)
cooled FET amplifier design, with a noise temperature of
about 6.5 K. It was coupled to an uncooled coaxial-to-wave-
guide adapter which introduced ~ 13 K noise. The waveguide
and directional coupler introduce another 2 K noise, and back-
lobe spillover adds another ~3 K. The antenna system there-
fore had a noise temperature of about 26 K. Additional sources
of noise were the atmospheric emission (2-20 K, depending
on elevation), the cosmic background radiation (3 K), and
Galactic synchrotron emission (0.3 to ~20 K). The total sys-
tem noise from all sources was typicaily 34 K.

The 21 cm signal was downconverted with a computer-con-
trolled local oscillator to an intermediate frequency (IF) band
centered at 150 MHz, which was sent by cable to the spectrome-
ter in the control building of the 7 m millimeter-wave antenna.
The IF signal was split and sent to two spectrometers: 128 x
250 kHz wide filters (wide-band) and 124 X 25 kHz wide
filters (narrow-band). The narrow-band filters were synthe-
sized using a spectrum expander (Henry 1976).

The narrow-band spectrometer only covered a velocity
range 654 kms ™' wide. In order to optimize the placement of
this bandwidth on the Galactic signal, the spectrometer was
shifted at regular intervals so that the central channel was
within 13.2 kms ™ of the Galactic standard of rest (GSR ). This
was done in two stages. At the beginning of every calibration
(roughly every 20 minutes), the LSR velocity of the central
channel was calculated by the formula;

Urspe = 26.375 kms™!

. 220 .
X nearest integer msm(!) cos(b) |,

where 220 kms™' is the rotation speed of the Galaxy, and
26.375 kms ™! is the velocity width of 5 channels, so that shifts
in velocity moved the data by multiples of 5 channels. That is,
the channel corresponding to 0 kms™ LSR is always a multi-
ple of precisely 5 channels from the center. The second stage of
velocity tracking occurs within a single spectrum. During the
collection of each spectrum, the local oscillator frequency was
recalculated every few seconds in order to compensate for
small shifts between the velocity of the antenna and the LSR.

The backend was designed for systems with signal-to-noise
ratios smaller than unity. In the Galactic plane, however, the
survey data have large signal-to-noise ratios ([H 1line + back-
ground continuum]/system temperature) 2 4. The available
dynamic range of the backend is about 30 dB, whereas the
survey data has a dynamic range of 40 dB. Faced with the
prospect of losing either the brightest or the faintest points in
some spectra, we chose to save the faintest points because the
brightest 21 c¢m lines have been well studied. When a channel
in the filter bank falls on a bright part of the spectrum, the
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amplifiers constituting that channel saturate. This causes the
survey to be inaccurate for individual channels brighter than
40 K. Other channels less than 40 K in the same spectrum are
not affected. We spent considerable time trying to correct for
this problem without success and believe there is no way to
make the survey useful for channels with high antenna temper-
atures.

The system gain and temperature for the survey were abso-
lutely calibrated using a noise diode and directional coupler
that were themselves calibrated in the laboratory. The calibra-
tion agrees with that of Penzias et al. (1969) within 2% but is
independent of that work. Early, unauthorized versions of the
survey include data (excluded from the release version) that
was calibrated with an unstable noise diode. The system gain
was measured about three times per hour, sufficiently often
that all H 1 profiles are accurate within a few percent, except for
single channels with 7= 40 K.

Data taken with the frequency-switched reference band
above 1420.4 MHz were generally of inferior quality and were
excluded when a spectrum taken frequency-switched the other
way was available within a circle of radius 55'. Spectra were
also excluded if radar contamination was present in the broad-
band spectrum or if trouble comments in the observing log
were coupled with bad baselines, provided that a spectrum
without these problems was present in the data within a circle
55" in radius.

3. BASELINE REMOVAL

The frequency-switching observing technique used here in-
troduces baseline curvature because the reflected power, gain,
and system temperature depend on frequency. The wide-band
spectrum with its 32 MHz bandwidth was used to obtain a
preliminary estimate of the baseline curvature in the 3.1 MHz
wide narrow-band spectrum; the final estimate was obtained
from the narrow-band spectrum itself, because some of the
baseline curvature is introduced by the spectrum expander.

The preliminary estimate of the baseline curvature was ob-
tained by least-squares fitting a parabolic curve to a number of
channels in the wide-band spectrum. A sample wide-band
spectrum is shown in Figure 3. In this spectrum the 21 cm line
appears as two peaks, one positive and one negative, separated
by the frequency-switehing interval of 3.1 MHz (equivalent to

9.0 Pl

'
&

'
P
I

Antenna Temperature ({(K)
A
ey
1

'
T

~3e3 =223 ~ie3 & lel 203 ELE]
Velocity {(km/s}

F1G. 3.—Typical wide-band spectrum



L

-

No. 1, 1992

BELL LABS H 1 SURVEY 81

246 210 180 1m0 120

) 30 W0 D

FiG. 7.—Coordinate system for the velocity slice images, for making a transparent overlay

present data were unsuccessful. The spectrum expander causes
baseline errors that depend on the measured spectrum itself,
This effect is serious in regions where the H 1 line and back-
ground synchrotron emission are intense, and depends not
only on the intensity of the H 1 line but also on its shape.

TABLE 1
PLATE CUTOFF INTENSITIES
VELOCITY INTENSITY (K km s71)

High Center Low Top Middle Bottom
~-150 —155 - 160 4 4 4
~135 —-140 ~145 4 4 4
~125 -130 -130 16 4 16
-120 ~120 -125 4 16 4
-110 ~115 ~115 32 4 16
- 105 -105 -110 4 32 4
-95 -100 -100 32 4 32
-90 -90 ~95 4 64 4
-80 -85 -85 128 4 128
-75 —-75 -80 8 128 8
~65 =70 -70 128 8 128
~60 -60 -65 16 128 16
-55 —~55 —55 128 64 16
-50 -50 -50 128 32 16
-45 ~-45 -45 128 64 16
—40 -40 -40 128 64 32
-35 -35 ~35 256 64 32
-30 -30 -30 256 64 32
~25 -25 =25 256 64 32
~20 20 -20 512 128 64
—15 ~15 -15 512 256 64
-10 —10 ~-10 1024 512 128
-5 -5 ~5 1024 512 128
0 0 0 512 256 128
5 5 5 1024 512 256
10 10 10 1024 512 256
15 15 15 1024 512 256
20 20 20 512 256 128
25 25 25 512 256 128
30 30 30 512 128 32
35 35 35 512 128 32
40 45 50 4 4 4
55 60 65 4 4 4
70 75 80 4 4 4
Nuw 512 1024 4096

Note.—All other plates cutoff at 2 K km 5™,

Despite this problem, our procedure for correcting each spec-
trum on an individual basis appears to be satisfactory at the
level of 0.05 K or better in most cases. Figure 4 shows a typical
baseline.

Baselines of some spectra are degraded to a fairly significant
degree by strong H 1 emission. This occurs routinely in the
Galactic plane, and occasionally at intermediate latitudes. In
addition, baselines can be adversely affected by strong interfer-
ence outside the narrow-band spectrometer, as discussed
above. In such cases the baseline is not well represented by a
parabolic curve. We made no attempt to correct such cases on
an individual basis. As a result, the survey cannot be regarded
as absolutely reliable below the 0.1 K level. Figure 5 shows a
spectrum with some residual baseline problems. The quality of
most spectra is bracketed by Figures 4 and 5.

4. SKY IMAGES

The survey is a scalar function of three dimensions and must
be sectioned in order to display it on the page. H 1 surveys have
traditionally been published in the form of individual spectra
(Weaver & Williams 1973) or as latitude-velocity contour
maps. The present survey is particularly well suited to the
study of clouds, which have linewidths of order 10 kms™!, so
Figure 6 (Plates 26-89) present the survey in the form of
images, each showing a picture of the sky in a 10 kms ™! wide
range of LSR velocities (a velocity “slice”). The images were

Y U EN—

Antenna Temperature (K)

L i
~40¢ ~300 ~200 ~100 g 100 200
Velocity ({(km/s)

F1G. 8.—Typical spectrum showing high-velocity feature
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made using COMB, the Bell Labs single-dish data reduction
package. The images are a representation of brightness as a
function of the two position coordinates. The brightness at
intermediate positions in the image were interpolated using
a two-dimensional Gaussian weighting function with a
FWHM = 2° 4 that was truncated at 6°.7 diameter. The photo-
graphic exposures were made with the dicomed at the NRAO
Very Large Array. The velocity slices were obtained by inte-
grating over a 10 kms ™ velocity interval centered on the indi-
cated velocity, so the velocity resolution is degraded roughly a
factor of 2 from the original data.

Each velocity slice is shown in a group of three projections,
two circular and one rectangular, with the central velocity indi-
cated at the far right (except for the total column density
image, which has no velocity label). On the left is an orthogra-
phic projection [r = cos(5)] of the northern Galactic hemi-
sphere: the north Galactic pole is at the center, and Galactic
longitude increases clockwise from the Galactic center, which
is at the bottom. The rectangular image at the center is a Galac-
tic coordinate projection, with / = 270° at the left and / = —90°
at the right. The Galactic plane runs horizontally across the
middle, with positive b above and negative b below. The verti-
cal axis is scaled uniformly in b. The circular image on the right
is an orthographic projection of the southern hemisphere, with
Galactic longitude increasing counterclockwise from the Ga-
lactic center at the top. The coordinate systems are shown ex-
plicitly in Figure 7, which is reproduced at the same scale as the
images; the reader is invited to make a transparent overlay.

The images are scaled so that the wedge at the bottom of
each page runs linearly from zero to a cutoff intensity. The
cutoff intensity for each triplet of images is either 2 K kms ™' or
is listed in Table 1. Due to the high dynamic range in the
survey, the data at velocities near the local standard of rest
could not be adequately represented on a linear scale in one set
of images; in these cases the same velocity slice is shown two or
more times with different scales. In some places the tempera-
tures are sufficiently negative that wraparound occurs (e.g., at
—275 to —285 kms™'); these areas on the map are bright
around the edge and dark in the middle. As discussed in Ap-
pendix B, all the images are available in machine-readable
FITS format from the National Space Science Data Center A.

5. HIGH-VELOCITY CLOUDS

High-velocity clouds were first observed in the 21 cm line in

- 1963 (Muller et al. 1966; ¢f. Verschuur-1975)and have since

been observed in absorption at optical and UV wavelengths.
Typically they have column densities of a few X 10" cm ™2 and
velocity widths of a few tens of kilometers per second. A repre-
sentative spectrum of a high-velocity cloud from the survey is
shown in Figure 8, where the high velocity feature is centered
at ~ ~170 kms ™!, Figures 9 and 10 describe the distribution of
high-velocity clouds over position on the sky and velocity. Fig-
ures 9a, 9b, and 9 ¢ are maps of the integrated column density
in high-velocity clouds, according to a definition discussed be-
low. As far as we know, this is the most completely sampled
map of high-velocity clouds available to date. Other surveys
(Giovanelli 1980; Hulsbosch & Wakker 1988) use smaller
beams but are significantly undersampled. Recent absorption-
line work by Colgan, Salpeter, & Terzian ( 1990) implies that

the present survey is also representative in the sense that there
is little high-velocity material present in a subthermally excited
state, which would not be visible in emission. Most of the high-
velocity material is concentrated within ~ 50° of the point/ =
120°, b = 15°, as has been known for some time. The majority
of the clouds are in the north Galactic hemisphere. Figure 10 1s
an attempt to show this effect: it compares the average of all
spectra taken at b > 20° with the average of all spectra taken at
b < —~20° and shows that there is more high-velocity material
at positive b. At some low level of antenna temperature, the
values in this graph will be subject to unknown systematic
effects, because we do not know about the quality of the base-
line fits at levels significantly below the average noise of a sin-
gle spectrum, and at some level all spectra will have shared
baseline problems which do not average out. Velocities with
respect to the local standard of rest vary from tens to hundreds
of kilometers per second; features with | ¥,,,| = 80 kms™! and
|b] = 15° have traditionally been called high-velocity clouds.

Only for two of the clouds is anything known about dis-
tance. Songaila, Cowie, & Weaver ( 1988) have bracketed the
distance to clouds near (/, b) = (100°, 50°) by looking for Ca
K absorption features in stars whose distances are known.
These clouds are between 0.3 and 2 kpc distant. The Magel-
lanic Stream, on the other hand, connects continuously with
the Magellanic Clouds, so at least some of it is ~50 kpc dis-
tant.

High-velocity clouds tend to blend in continuously with the
Galactic emission. In order to separate them out and catalog
them, we adopted a definition which allows us to state defi-
nitely (if somewhat arbitrarily) whether a given emission fea-
ture is “high-velocity” or not. We define permitted velocities
in the context of a model galaxy where the rotation speed of
circular orbits is constant on cylinders and the rotation curve is
flat at 220 kms~'. The Galaxy model is bounded by two planes
above and below the Galactic plane (z = 0) and separated from
the Galactic plane by 500 pc X R,/(8.5 kpc), so that the two
planes are about 1 kpc apart and the Galactic plane is sand-
wiched between them. A line of sight from Earth (with 5 # 0)
will pierce one of these planes. Between Farth and the point
where the line of sight “leaves the Galaxy” by piercing a plane
is a line segment, and each point on that line scgment has
associated with it a velocity which is the projection of the local
rotational velocity vector onto the line of sight. The set of those
projected circular velocities is then the range of “permitted’
velocities on that line of sight. A buffer zone of 40(1 + cos 5)
kms ™" around these velocities is also considered to be “permit-
ted.” This definition of high-velocity clouds differs from that
of van Woerden, Schwartz, & Hulsbosch et al. (1985), who
define as “high-velocity” any cloud lying at |b| > 15° and
[v] > 50 kms™'. Our definition excludes gas which is near the
Galactic plane and rotating with the Galactic rotation curve,
but includes gas in the plane at forbidden velocities. Gas which
shares the Galactic rotation but is warped well out of the plane
is defined by us (and everyone else ) 1o be “high-velocity,” even
though this material may just be distant spiral arms (Vers-
chuur 1971; Davies 1972).

Table 2 is a catalog of high-velocity objects found in the
survey. Naturally it shares the sampling properties of the sur-
vey, as described in § 2: it covers only & > ~-40° and has higher
sensitivity further from the celestial equator and the horizon;
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FIG. 4.—A spectrum showing a typical baseline

12.4 channels). The feature appearing at 1700 kms ™' is radar
interference from Newark Airport, 30 km away. The 3.1 MHz
frequency-switching interval was positive in some cases, nega-
tive in others; that is, the negative peak may be at either larger
or smaller channel numbers than the positive peak. As men-
tioned in § 2, the latter scheme usually produces better spectra.
Consider the former case in which the negative peak is to the
right of the positive peak, i.e., at a larger channel number. Let
ny, be the number of the channel with the greatest positive
brightness. The numbers of the channels included in the least-
squares fit were . — 6 t0 . — 13; . + 7.2 to my, + 5.2; and
M+ 6+ 12.4 to my, + 13 + 12.4. The first interval corresponds
to ~690 to —320 kms ™! relative to the positive peak. The sec-
ond interval corresponds to 270 to 380 kms ™! relative to the
positive peak and —380 to 270 kms ™! relative to the negative
peak. The third interval corresponds to 320-690 kms™! rela-
tive to the negative peak. The resulting baseline fits were also
applied to the narrow-band spectrum before the final estimate
of baseline curvature was obtained.

The final estimate of the baseline curvature was derived
from the narrow-band spectrum itself. A parabolic curve was
least-squares fitted to each spectrum using an iterative tech-
nique. Only a limited number of channels were included in
each fit, and this number evolved by iteration. For the first
iteration, no channel was included if it was within four chan-
nels of a channel having 7 > 0.12 K or if it was within 10
channels of a channel having T'> 1.0 K. However, the first two
and the last two channels of the set of 124 were always included
in the fit, no matter what their temperature. After the first
least-squares fit, any channel having a residual greater than 3
times the rms deviation, and any channel within 10 channels
of a channel having residual greater than 1.0 K, were excluded
from the next iteration. The iterations were continued, using
this method, until repeated iterations excluded no additional
channels.

The presence of strong radar interference in the wide-band
spectrum could introduce baseline curvature in the narrow
spectrum that is not well-represented by a parabola. ( The radar
signal in Fig. 3 is a mild example.) Some of the auxiliary vari-
ables in the data header, /;5 and R,~R,, provide information
on the presence of such interference (see Appendix A). This

information helps to locate narrow-band spectra having poorly
defined baselines. /5 indicates the direction of frequency
switching. If /;5 = 1, the reference band was below the fre-
quency of the 21 cm line; if 1,5 = 2, it was above. The data with
1,5 = 2 were all taken early in the survey and tend to have more
profound baseline problems than the Is = 1 data. The fre-
quency-switching direction was changed when it was discov-
ered that switching the other way produced better baselines.
R, Rs. and R, provide information on the presence of interfer-
ence in the wide-band spectrum. To determine these parame-
ters, a fifth degree polynomial was least-squares fitted to all
channels in the wide-band spectrum that were farther than 9
channels (2.25 MHz, or 475 kms™!) from 0 kms™' LSR in
either the signal or the reference frequency. After this first iter-
ation of the fit, any channel having a residual greater than 3
times the rms deviation of the fit was excluded from the next
iteration. Iterations were continued until no additional chan-
nels exceeded 3 times the rms deviation. Those channels that
were excluded because of large residuals always had interfer-
ence. The number of such channels is a measure of the number
of interfering signals in the wide-band spectrum; this number
is Rg. The rms deviation of all channels further than 9 channels
from 0 kms ™" LSR is a measure of the strength of the various
interfering signals; this is R,. Sometimes the rms deviation is
dominated by a single strong interfering signal, which does not
necessarily cause bad baselines; in such cases the sum of the
absolute values of the residuals is probably a better measure of
the strength of the interference, and this is Rg. Our present
experience suggests that Ry and R, offer a guide to baseline
quality. R, by itself is a reasonably good indicator of baseline
quality: if 1,5 = 1, then values of R, greater than 11 indicate
increasingly poor baseline quality; if I,5 = 2 than values of R,
greater than 21, or perhaps somewhat more, indicate poor base-
line quality. A better indicator of bad baselines than R, alone is
a combination of R, with R, or R,.

The procedure used to correct baselines considers only each
individual spectrum. This differs from procedures used in ear-
lier surveys, which assumed that baseline parameters vary
smoothly with time. These latter procedures are better in prin-
ciple because the derived baseline corrections are more nearly
independent of the presence of weak, high-velocity H 1. Unfor-
tunately, considerable efforts to apply such procedures to the

Antenna Temperature (K)

298 -108 o 1900
Velocity {km/s}

) -35%

F1G. 5.—A spectrum showing some baseline problems
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FiG. 10.—Average of all spectra taken at b > 20 (solid line) and at b <
20 (dashed line), showing that there is more high-velocity material in the
north galactic hemisphere.

the velocity range is approximately +314 kms™' around 0
kms~! GSR. The catalog was generated automatically, using
an algorithm which searched for antenna temperatures above
noise level in channels having velocities outside permitted ve-
locity intervals, then linked the resulting detections into spa-
tially extended “clouds.” To generate the list of detections in
individual spectra, the following process was performed repeat-
edly on each spectrum. First, the peak channel was identified
and checked to make sure its temperature is greater than
Ty min (a parameter of the catalog, to be set as described be-
low). Second, channels around the peak channel were grouped
into a “*block” of channels and adjacent channels added to that
“block™ until either the edge channels were below 3 4, or the
“derivative” | T,,, — T;| exceeded 1.5 o, where ¢ is the survey
average noise level. The first criterion allows for the possibility
that there is no overlap with another cloud in velocity space.
This approach to identifying cloud boundaries in velocity
space will systematically underestimate the total column den-
sity by neglecting emission in the wings, but it is not possible to
fit each line with an assumed shape (e.g., Gaussian) since in
most cases the profiles are highly irregular. The second crite-
rion allows for the possibility of cloud overlap in velocity
space. A sufficiently large change in the derivative, therefore,
indicates the beginning of a new “block.” Third, having identi-
fied a contiguous “biock™ of “on” channels within the spec-
trum, it was checked that the peak velocity is outside “‘permit-
ted” velocities and the integrated intensity is greater than
T inv.min- Finally, if these criteria are satisfied, the block of chan-
nels was recorded as a detection, and the velocity range, peak
velocity, peak temperature, and integrated intensity were re-
corded. The process was then repeated on the remaining chan-
nels until the peak channel was below Ty pin-

Table 2 lists contiguous blocks of “on” channels from
groups of spatially adjacent spectra. Connected objectsin (/, b,
v) were defined as follows. Blocks of “on’ channels from adja-
cent spectra were compared to see if peak velocities for the
blocks are within two channels of each other. If they are, the
blocks were linked together. After this procedure was repeated

for all adjacent pairs of spectra, the resulting linked structures
were extracted. For a physical connection between clouds, it is
of course necessary but not sufficient that they overlap in (/,
b, v).

Columns (2), (3), (4), and (5) in Table 2 give the position
of peak brightness for the catalog entry. Columns (6)-(11)are
the boundaries of a rectangular prism in [, b, v space which
encloses the object. Column (12) is sum of 7, in all “on”
channels (see above) associated with this object and is there-
fore a measure of total flux (in units of K kms™ beam area)
and an indicator of the likelihood that the object is real. The
average surface brightness in K kms ™! of the object is this num-
ber divided by the total number of spectra in which the object
is detected (col. [14]). Column (13) is the peak antenna tem-
perature of the object (in K). Column (14) is the number of
points in which the object is detected. The full list of detections
in individual spectra is too long to publish but is available on
request.

How many of the blocks and connected structures found by
our cataloging algorithm are real? The two critical parameters
are T min and Ty, 0. The values of these parameters used to
produce Table 2 were set by exploring the noise properties of
the survey. The temperature scale was inverted (that is, the
data were multiplied by ~1) to produce a fake survey with
much the same noise properties as the uninverted data. The
number of detections in the inverted survey is then an indica-
tor of the number of false detections to expect in the catalog.
The total number of “on” blocks detected in individual spectra
was taken as the performance indicator, and it was required
that the number of detections in the inverted survey be less
than 20% of the number of detections in the real survey. This
resulted in values of T, i = 3.0 0 and Ty i = 7.5 0: 5824 0n
blocks were found in the positive survey, and 1159 were found
in the inverted survey, implying that at least 80% of the detec-
tions in the catalog are real. This overestimates the number of
false detections, however, because some negative-temperature
features are actually the result of emission in the frequency-
switched reference band. Almost all of the “detections” in the
inverted survey are localized near the Galactic plane in the
second quadrant (cf. the v = —200 kms™! velocity slice). A
second test of the cataloging algorithm run on simulated spec-
tra containing only Gaussian noise resulted in no detections.
This underestimates the number of false detections since sys-
tematic instrumental effects can create features that look real.
Finally, note that the criteria for detections are not corrected
for variations in noise level from spectrum to spectrum or with
declination. Thus in some parts of the sky (near the lower
declination limit of the survey), false detections are more
likely. We estimate that 95% of the features in Table 2 are real.

6. CONCLUSION

This survey provides an accurate picture of H 1 column den-
sities in the Galaxy and in high-velocity clouds. The total col-
umn density in high-velocity material (defined in § 5) is shown
in Figures 94, 95, and 9c¢. Figure 11 shows the Magellanic
Stream. The data represented here may be used to test models
of high velocity clouds such as the infall model of Oort (1969),
models of the Magellanic Stream (Kerr & Sullivan 1969) and
the Galactic fountain model (Corbelli & Salpeter 1988). Esti-
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TABLE 2
HiGH-VELOCITY CLOUD CATALOG

No. Peak 950 S1950 Peak / b I max Imin  bmax bmin  vmax vmin Fux T
1 0.031 -20.175 64.322 -77.032 74.48 5969 -73.16 -7928 1002 -211.0 16521 0.49 1

2 0.052 49.824 115461 12,105 11546 11546 1210 -1210 ~1741 -1952 255 0.12 1
3 0.065 53.825 116307 -8.190 11631 11631 -8.19 -8.19 -1213 -168.8 14.85 0.51 1
4 0072 12174 86291 -71.521 8629 8629 -71.52 -7152 -525 631 110 008 1
S 0080 -2176 58106 -78.698 7111 4490 -~7612 -8266 -T91 -1794 17323 060 10
6 0.161 ~40.175 332972 -74.858 33297 33040 -7486 -75.30 739 47.5 5.51 0.15 2
7 0.161 ~40.175 332972 -74.858 33297 33297 -7486 -74.86 1425 126.6 2.08 0.12 1

8 0.161 -40.175 332972 -74.858 33297 33297 -7486 -7486 -279.7 -290.2 1.94 0.17 1

9 0.231 -40.175 330.399 -75303 33297 33040 -7486 -75.30 126.6 95.0 710 017 2
10 0.231 -40.175 330.399 -75303 33297 33040 -7486 -7530 1794 137.2 7.33 0.14 2
11 0.245 75.829  120.849 13372 120.85 120.85 13.37 13.37 121 .4 116.1 2 0.17 1
12 0.270 ~36.173 339378 -78.804 339.38 33938 -78.80 -78.830 -~311.3 -321.9 1.4 0.09 1
13 0.270 ~36.173 339378 -78.804 35423 33149 -7824 -80.63 -950 -163.6 34.24 022 8
14 0.271 53.825 118.130 -8.466 118.13 118.13 ~8.47 -8.47 -163.5 -1688 1.14 0.13 1
15 0.276 ~24.172 55.058 -82.023 359.79 063 -~79.26 -—86.80 -422 -1583 874.74 1.05 57
16 0.300 -40.174 327668 75709 32767 32767 -75.71 1571 110.8 95.0 1.57 010 1
17 0.300 -40.174 327.668 -75.709 32767 32767 -7571 1571 1794 126.6 538 016 1
18 0.333 17.825 113340 —44.231 11491 11334 -4423 -4439 -844 -1108 497 017 2
19 0.335 41.828 117.256 -20.450 11726 117.26 2045 -2045 -949 -1213 539 030 1
20 0.364 33.829 116584 -28433 11658 11658 2843 -2843 -1055 -1108 1.06 0.11 1
21 0.370 —40.174 324758 -76.075 32476 32476 -7607 -76.07 -2902 -295.5 1.64 0.21 1
2 0.440 55.830 119.813 -6.631 119.81 119.81 ~6.63 -663 -153.0 ~174.1 1.74 0.08 1
3 0.452 7.827 113.669 -S4377 11367 11367 5438 -54.38 ~79.1 -89.7 1.2 0.08 1
24 0.466 39.828 118623 -22.593 11948 11776 2252 -.66 -84.4 ~121.3 3043 0.44 3
25 0.481 11.826 115238 -50470 11610 11524 4852 -5047 -68.6 -73.8 1.83 0.10 2
% 0.482 17.826 116291 44513 11629 11629 4451 4451 -89.7 ~100.2 | I 1 0.08 1
21 0.519 -40.173 318.005 -76702 318.01 31801 -7670 ~76.70 ~290.2 -300.8 1.59 0.16 1
28 0.570 -30.174 351.546 -85.736 358.15 1287 -85.74 -8864 528 -1003 13587 040 6
29 0.588 ~40.173 314.636 -76917 32260 31464 -7692 -80.63 739 63.3 294 0.11 3
30 0.593 53.827 121.000 -8.721 121.00 121.00 -8.72 ~-872 -1319 -147.7 1.87 013 1
31 0.604 39.829 120344 22705 12121 11862 -2259 ~-2.74 4854 -S5118 12.46 037 4
32 0.628 -36.171 317.634 -80.905 317.63 31241 -8090 -81.10 -279.7 -300.8 2.98 0.15 2
33 0.644 41.830 120938 -20.729 12094 12094 -2073 ~2073 -~1793 2479 1424 0.23 1
34 0.644 41.830 120938 -20.729 12094 12094 -2073 -20.73 2585 -279.6 3.91 0.17 1
35 0.644 41.830 120938 -20729 12094 12094 -2073 -2073 2902 -300.7 1.53 0.12 1
36 0.657 3.826 118400 -58.688 11840 11840 -58.69 -58.69 -3640 3852 2.57 0.12 1
37 0.661 -34.175 318888 -82.936 318.89 318389 -~8294 -82.94 7.1 58.0 207 0.11 1
38 0.680 ~32.170 322989 -84.908 32299 32299 -8491 8491 -475 ~100.3 16.36 0.62 1
39 0.747 41.831 122172 -20.763 122.17 12217 -20.76 ~2076 -~1793 -2902 22.55 0.30 1
40 0.781 59.828 122734 2771 12273 12273 2717 277 -17193  -195.2 201 012 1
41 0.781 ~38.169 305.240 -79.222 30524 30066 -7922 -81.22 -279.7 2955 3.48 0.14 3
42 0.797 —40.171  304.026 -77.227 30403 30403 -7723 -71.23 739 63.3 1.37 0.11 1
43 0.810 -34173 303.660 -83.226 303.66 30366 8323 -83.23 -89.7 ~95.0 1.17 0.12 1
44 0.851 -38.168 300.849 -79.223 300.85 300.85 -7922 ~79.22 137.2 126.6 1.86 0.13 1
45 0.851 -38.168 300.849 -79.223 300.85 30085 -7922 -79.22 158.3 147.7 1.68 0.13 1
46 0.851 -38.168 300849 -~79.223 30524 29651 -79.15 -79.22 195.2 147.7 13.66 0.20 3
47 0.856 47.833 123410 -14765 123.41 12220 -1476 -16.77 -949 -1424 26.54 0.41 3
48 0.902 53.830 123.767 -8.762 123.77 123.77 -8.76 -876 -~1424 ~184.6 4.79 0.12 1
49 0.920 -38.167 296505 -79.154 300.85 28752 -77.00 -81.22 126.6 633 3280 0.28 7
50 0.956 5828 126777 -56.711 126778 12678 -5671 -56.71 -89.7 -~105.5 1.61 0.09 1
51 0.957 -10.174 129.963 -72.660 12996 12996 -72.66 -—72.66 ~68.6 ~89.7 1.66 0.07 1
52 0.990 -38.167 292231 -79.016 29223 28752 7878 -79.02 126.6 105.5 4.69 0.13 2
53 1.015 ~40.169 292.824 -76.995 29632 29282 -77.00 -71.13 163.6 126.6 4.5 0.18 2
54 1.015 ~40.169 292.824 -76.995 30042 292.82 -77.00 -77.21 116.1 95.0 4.13 0.20 3
55 1.025 5829 128657 -56.634 12866 12866 -5663 -56.63 84.5 84.5 1.59 030 1
56 1.043 1.831 129929 -60.587 13203 12781 -6046 -6068 -221.6 -248.0 10.83 0.24 3
57 1.069 -38.166 287515 -78.776 28752 28752 -7878 -78.78 58.0 528 178 017 1
58 1.085 -40.168 289404 -76.805 28940 28610 -7656 -7681 2638 -269.1 228 0.15 2
59 1.089 25.831 127581 -36.624 12874 12625 -3654 -3670 -411.5 -4379 14.00 0.19 5
60 1.124 -36.166 280.083 -80.400 280. 27126 8001 -8193 -147.7 -168.9 5.63 0.14 3
61 1.124 -36.166 280.083 -80.400 280.08 27572 -80.01 -80.40 -95.0 -1266 5.08 0.14 2
62 1.155 -40.167 286.104 -76.562 286.10 28296 7627 -76.56 1213 89.7 504 0.16 2
63 1.224 ~40.166 - 282.955 - -76270 28296 - 27643 -1627 7816 89.7 52.8 15.23 037 4
64 1.224 -40.166 282955 -76.270 28296 28296 -7627 -76.27 364.1 358.8 1.08 0.11 1
65 1227 -34.168 266514 -B1.413 26651 26651 8141 -8141 -279.7 -290.2 1.06 0.07 1
66 1278 55.838 126904 ~6.552 12874 125.16 -6.30 -8.37 -147.7 -1846 3288 0.26 6
67 1.278 -38.163 276431 -~71.7T716 27643 27643 -77.78 -TI.78 -58.1 ~68.6 1.29 0.09 1
68 1.289 29.839 130284 -32361 13239 12596 -32.09 -3470 -358.8 -4062 29.40 0.29 8
[ 1.382 5834 138111 -55771 13811 13811 -55.77 -85.77 -53.3 -89.7 2.80 0.11 1
70 1.390 69.840 125981 7439 13029 123.86 8.47 725 -1582 2110 12232 0.53 10
71 1415 ~0.165 142.033 -61.435 14203 142.03 -6144 -61.44 ~79.1 ~84.4 1.28 0.14 1
T 1.443 -40.162 274074 -75.062 277.11 27407 -75.06 -75.55 68.6 58.0 L#4 0.10 2
3 1462 31.837 132498 -30.049 13250 13250 3005 -3005 216 2321 1.13 0.08 H
74 1.486 ~38.159 267.492 -76341 26749 26749 -7634 -76.34 68.6 528 3.04 0.16 1
75 1494 13.837 137.718 47600 13772 13752 4558 -47.60 -84.4 -1002 290 0.15 2
16 1.497 29.842 133435 -31.931 13344 13344 -3193 3193 1794 2216 14.83 0.38 1
T 1.497 29.842 133435 -31.931 13344 13344 3193 3193 2321 2321 1.51 0.29 1
8 1.497 29.842 133435 -31.931 13551 13134 -31.56 -3223 -791 2216 12671  0.61 5
79 1.497 29.842 133435 -31.931 13551 13239 -29.71 -32.09 -2057 2849 54.51 0.34 7
80 1.509 3.837 142399 -57.193 14240 14240 -57.19 -57.19 -68.6 -84.4 220 0.14 1
81 1.512 -40.161 271.596 -74.597 271,60 271.60 -7460 -7460 -1108 -1161 107 0.13 1
82 1.584 25.839 135759 35621 13576 13576 -3562 3562 ~84.4 -94.9 1.17 0.09 1
83 1.619 -16.163 170261 -74.169 17026 170. -74.17 -7417 950 -1055 116 009 1
84 1.636 29.845 135512 -31.561 13551 13551 -3156 -31.56 -1794 1869 173 0.13 1
85 1.636 29.845 135512 -31.561 13551 13551 -3156 -3156 -2110 -2216 138 0.10 1
8 1.651 7.842 143769 52732 14377 14377 -5273 5273 ~1002 1055 1.08 011 1
87 1.673 ~32.156 239.218 -77.894 23922 2392 -77.89 -71.89 58.0 36.9 210 o1 1
88 1.691 9.843 143.646 -50.647 14365 14365 -5065 -5065 -89.7 -100.2 126 008 1
89 1.694 47.846 132055 -13.828 13489 13205 -1331 -1549 -1688 -2005 1317 0.16 5
90 1.699 -12.156 164.736 -70.347 16474 16474 -7035 -7035 -525  -63.1 1.08 008 1
91 1.724 -34.159 246397 -76.511 25450 24640 -7515 -7651 -844 1055 417 011 3
R 1.7 13.843 143413 46480 14768 14060 -4478 -48.08 -79.1 -126.6 46.51 034 8
93 1.790 -40.156 263301 -72438 26330 26330 -72.44 -T2.44 -63.3 ~68.6 L1 0.11 1
94 1.812 -32.153 236764 -76.218 23676 23676 7622 -7622 -1003 1108 114 0.09 1



TABLE 2—Continued

5{’52:4:;;* No.  Peak a9 [ Peak [ b Imax Imin  bmax bmin  vmax vmin #pts
%gﬁ%ﬁé 95 1.847 37.849 136225 -23.163 13623 13623 -23.16 -23.16 -147.7 ~163.5 1
b 96 1.877 57.850 131.405 -3710 13378 13140 -3.02 371 -1688 -205.7 5
97 1.885 51.846 132956 -9.514 13296 13296 -95.51 -9.51 -1424 -153.0 1
98 1.887 31.846 138557 -28.811 13856 13833 -2678 -28381 -89.7 -110.8 2
9 1.922 55.851 132.258 -5.556 13310 12970 -3.71 ~785 -1266 -2005 9
100 1.939 —40.153 259803 -71.126 259.80 259.80 -71.13 -T1.13 -58.1 -63.3 1
101 1.955 63.852 130439 2240 13561 12043 6.23 132 ~163.5 -2427 38
102 1.980 -0.153 157480 -58.015 15748 15576 -58.01 -58.53 -52.7 ~84.4 2
103 2.048 9.851 151204 48673 15120 15120 4867 -48.67 ~73.8 -89.7 1
104 2.082 -34.151 240.193 -72390 240.19 24019 -7239 -7239 686 ~79.2 1
105 2.082 ~34.151 240193 -72390 242.14 240.19 -7239 -74.02 68.6 58.0 3
106 2.091 51.851  134.818 -8.991 13482 13482 8.9 -899 1319 -1477 i
107 2.099 -2.148 162400 -58.747 16240 16240 -58.75 -58.75 -52.7 ~73.9 . 1
108 2.147 7.853 154579 -49.804 15790 15458 -49.80 -51.43 -68.6 -84.4 4.50 3
109 2.151 15851 149571 42501 14957 149.57 4259 -4259 ~1108 ~-1213 1.09 1
110 2.164 31.853 142359 -27.698 14236 14236 -2770 -21.70 -89.7 ~100.2 1.40 1
111 2223 47.858 137316 12388 13732 13631 -1239 -1455 -1582 -184.6 5.76 3
12 2243 1.854 161.581 -54.226 16557 160.08 -52.94 -5626 475 -1002 3332 7
113 2274 23.855 147433 34572 14743 14743 -3457 -3457 1161 -1319 1.7 1
114 2285 7.857 157.333 48797 177.60 14531 -4254 5453 633 -147.7 285.68 50
115 2.287 -40.144  253.631 -67.771 253.63 25363 -61.77 -61.77 1312 1266 1.10 1
116 2372 49.858 138.030 -10.005 138.03 13692 -10.01 -1041 -1266 -1635 14.67 4
117 2375 43.862 140280 -15.586 14028 14028 -1559 -1559 -1002 -i10.8 1.15 1
118 2.406 57.864 135424 -2.424 13542 13542 ~2.42 -242 ~1741 -1794 1.34 1
119 2.425 25859 148675 -31.898 14867 14867 3190 -31.90 ~-1108 1213 1.06 1
120 2442 5858 161.978 -49.238 16198 16065 —4924 -49.38 -63.3 -89.7 521 2
121 2.457 -2.139  170.220 -55.469 17022 170.2 -5547 5541 415 -19.1 423 1
12 2.468 59.860 135.145 -0.389 13595 135.14 -0.05 -039 3535 -358.8 1.76 2
13 2.482 23861 150541 33354 15054 149.66 -31.49 -3335 -1108 -I319 2.63 2
124 2.500 21.862 151911 35020 15191 15191 -35.02 -3502 -89.7 -100.2 135 1
125 2.501 3861 164868 -50.365 164.87 16487 -5036 -5036 -68.6 -84.4 1.62 1
126 2.501 3.861 164868 -50.365 164.87 16487 -5036 ~50.36 1319 105.5 11.42 1
127 2.503 7.863 161429 -47.067 16143 161.43 4707 -47.07 —68.6 -84.4 5.15 1
128 2.543 9.864 160.541 45074 16406 15807 -4331 4707 -300.7 -358.8 72.57 9
129 2.548 61.865 134.922 1.687 13492 13492 1.69 1.69 -~232.1 2849 5.97 i
130 2.548 61.865 134922 1.687 13492 13492 1.69 1.69 4696 4854 1.98 1
131 2.613 9.866 161740 -44.501 161.74 161.74 4450 -4450 -79.1 -95.0 244 1
132 2.649 65.867  133.929 5.621 13393 133.93 5.62 562 ~-1794 -2163 4.62 1
133 2.681 11.867 161328 -42.283 16133 16133 4228 -42.28 -3482 -353.5 1.13 1
134 2.685 61.869 135.808 2.082 13581 135.81 2.08 208 -327.1 -4379 11.75 1
135 2717 ~34.134 235477 -64.692 23548 23548 6469 -64.69 739 63.3 1.45 1
136 2.781 49.870 141.692 -8415 14326 139.86 -834 -1078 1213 -1635 62.24 9
137 2.790 59.870 137.357 0603 13736 137.36 0.60 060 -3482 -358.8 1.06 1
o 138 2.822 61.873 136,681 2504 13668 13668 2.50 2.50 126.7 95.0 9.08 1
i, 139 2822 61.873 136681 2504 13668 136.68 2.50 2.50 142.5 1372 1.61 1
i’g}g 140 2.822 61.873 136.681 2504 136.68 136.68 2.50 250 1952 2216 56.83 1
141 2822 61.873 136681 2504 13668 136.68 2.50 250 -232.1 -321.8 87.71 1
142 2.822 61.873 136681 2504 13668 13668 2.50 250 4010 -411.5 1.66 1
143 2.822 61.873  136.681 2504 13668 136.68 2.50 250 4.1 4748 14.81 1
144 2.854 ~40.128 247702 -61.782 24770 24770 -61.78 -61.78 -89.7 -100.3 L12 1
145 2.929 7876 168.603 -43.256 170.72 162.67 -40.68 -47.67 ~221.6 -3166 17825 17
146 2 31875 152309 -23373 15231 15148 2337 -23.82 -1161 1477 5.35 2
147 3.003 ~40.123 246709 -60.137 24671 24671 -60.14 -60.14 4168 4115 1.51 1
148 3.069 25879 157.364 -27.584 15736 15736 -27.58 -27.58 -844 1055 . 1
149 3111 ~36.118 238385 -59.645 23838 23838 -59.64 -59.64 844 73.8 1.35 1
150 3.119 13.880 166.447 -36.842 16645 16645 -3684 -3684 -3430 -353.5 1.13 1
151 3.156 5.880 173.856 -42.489 17386 173.86 -42.49 -42.49 =739 -105.5 4.16 1
152 an 9.884 170563 -39.335 17056 169.56 -3934 -4001 -269.1 -284.9 3.25 2
153 3.203 21.885 161.711 -29.778 16692 16012 -2666 -31.31 ~-686 ~1213 5559 10
154 3.208 25.883  159.090 -26.514 15909 159.09 -2651 -2651 844 1055 3.16 1
155 3.227 43.889 148708 -11.394 14871 14871 1139 ~11.39 -1161 ~1213 1.28 1
156 3.235 17.885 164.988 -32668 16499 16499 -3267 -3267 -844 897 1.21 1
157 3.249 61.888 139311 3.988 13931 13931 3.99 3.99 -3429 3535 L2 1
158 3.351 —40.111 245.034  -56250 24503 24503 -5625 -56.2S 416.8 4115 L10 1
159 3353 3888 178.554 -41.784 17949 17855 -41.02 —41.78 -73.9 -105.5 712 2
160 3.384 11.891 171700 -35.800 17170 170.77 -3580 -3649 -269.1 2955 .07 2
161 3.392 55.804  143.489 -0.451 15001 139.25 222 -337 3007 -321.8 18
162 3.407 13.890 170343 -34.107 17296 16426 -3202 -3580 -950 1583 14
163 3454 11893  172.608 -35.099 17362 171.23 -3342 -3510 -2480 -311.3 3
164 3454 17.893 167792 -30.665 16779 16179 -3067 -30.67 89.7 84.4 1
165 3.545 53.897 145713  -1.343 14571 14571  -134 134 95.0 845 1
166 3569 -40.103 244344 53772 24434 24434 5377 5377 950 -1003 1
167 3.569 -40.103 244344 53772 24434 24434 -53.77 -5377 2111 2164 1
168 3.593 67903 137.711 10.183  137.71 13771 10.18 10.18 1214 95.0 1
16 3.638 15.899 171614 -30.354 17244 17161 -29.66 -3035 -1002 -121.4 2
170 3672 11901 175341 -32.835 17624 17449 -32.84 -3495 -2427 -2744 X 3
171 3.700 3901 182993 -37.867 18299 18133 -3634 -3787 -2533 -258.5 1.80 2
1 3.736 49.903 149.519 -3.486 14952 14952 ~3.49 =349 -1477 1583 1.23 1
173 3.736 49.903  149.519 -3.486 149.52 149.52 ~3.49 -3.49 -2743 -2849 1.09 1
174 3.741 11904 176174 -32.008 17793 17534 -3060 -33.45 -79.1 -1214 13.82 5
175 3.757 37908 157.258 -12.725 15726 15661 ~1272 -1324 -1108 ~-131.9 R 2
176 3.832 13907 175548 -29.752 17555 17555 -2975 -29.75 -3060 -31L3 1.15 1
177 3.856 499508 150429 -2752 15043 15030 275 -2.86 2743 2849 1.96 2
178 3.891 9910 179.664 -31.804 181.80 179.66 -31.80 -32.77 -2533 -258.5 1.69 2
179 3.897 33914 161.261 -14.660 163.03 16126 -1466 1582 -95.0 ~110.8 243 2
180 3.897 51.910  149.447 ~-0.965 14945 147.96 0.40 -0.96 1003 84.5 2.00 2
181 3.897 51910 149.447 -0.965 151.81 149.45 -0.34 -222 4.1 4326 3.74 4
2 182 3.902 13.909 176339 -29.012 17634 17494 -2740 -2975 -89.7 -1319 9.43 3
: 183 3.977 33917 162021 13995 162.02 16202 ~-1400 ~1400 -1108 1161 112 1
184 3.986 21914  170.847 -22.601 17085 169.24 -2260 -24.06 -1266 -153.0 3.78 3
185 4.046 49916 151813  -1.559 15181 15181 -156 -156 -2743 -284.9 116 1
186 4,075 31917 164363 14612 16436 16436 -1461 -1461 -1161 -1266 1.86 i
187 4.177 19922 174400 -22.039 17440 17440 -22.04 -2.04 -3008 -3113 1.35 i
188 4.180 13921  179.355 -25981 17936 179.36 -2598 -2598 1003 1003 1.08 1
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TABLE 2—Continued

No.  Peak o950 Sy550 Peak [ b I max I min bmax bmim  vmax vmin
189 4.191 29925 166901 -14.993 167.59 16547 -1499 -17.81 -B44 1266
190 4.205 39.925 159.868 -7.744 160.52 15987 -7.10 174 1108 84.4
191 4249 13923 180.072 -25.209 18007 18007 -2521 -2521 3008 -3113
192 4.265 49.925 153360 -0.108 15336 15336 011 011 -4n.1  -4326
193 4321 37931 162260 -8205 16226 16226 -820 -8.20 105.6 84.4
194 4.345 3927 190012 -30.168 19069 18755 -28.88 -31.02 -1689 -2269
195 4374 1929 192220 -30930 19222 1922 -3093 -3093 100.2 89.7
196 4420 15930 180.108 -22.015 180.11 180.11 -2202 -2202 950 1214
197 4.467 45936 157.621 -1.469 15762 15762 147 147 1319 121.4
198 4472 33.937 166468 -9.629 16647 16647 963 -9.63 89.7 9.2
199 4.475 25933 172585 -14.957 18144 17063 -1454 -21.23 -844 1319
200 4.516 25936 172959 -14.537 17296 17296 -1454 -1454 -1161 -1266
201 4.531 51.936 153.671 3.091 15367 153.67 3.9 3.09 84.5 73.9
202 4532 23936 174675 -15677 17468 17468 -1568 1568 95.0 84.4
203 4532 7936 174675 -15677 17593 17468 -1421 1568 3060 3113
204 4.533 19937 177.897 -18.226 17935 17724 -1823 -1971 -2533 -258.5
205 4.542 33940 167.054 -8988 16881 16705 -899 1005 -3535 -3641
206 4.593 49939 155.549 2183 15555 153.02 3.09 060 4168 4326
207 4.606 13939 183.580 -21.130 18358 18358 -21.13 2113  -844 -95.0
208 4.640 31941 169399 -9.384 169.40 169.40 -938 938 89.7 792
209 4.699 59.943 148,574 0449 14907 14616 10.57 945 -1002 ~147.7
210 4.700 39946 163786 -3.591 16379 16379 -359  -3.59 100.3 89.7
211 4.700 39946 163786 -3.591 16379 16379 =359 -359 1213 -142.4
212 4.721 1944 195432 -26561 19759 19543 -2568 -2728 633 -137.2
213 4722 17945 181281 -17.370 18128 179.18 -1670 -1816 -2333 -258.5
214 4.759 21047 178322 -14507 17832 17832 -14.51 -1451  -950 -105.5
215 4.819 33952 169310 -6360 16931 16566 -3.84 636 1108 84.4
216 4.849 39957 164883 -2.281 16488 16488 -228 -228 1266 —142.5
217 4872 75956 136029 19.965 13603 13603 19.96 19.96 126.7 121.4
218 4.882 9952 189.567 -20.160 19673 18528 1386 -2673 -T39 -163.6
219 4.901 25952 176314 -10.505 17631 17631 -1051 -1051 -3008 -311.3
220 4.940 11055 188325 -18327 18833 18772 -1833 -19.16 -1477 -184.7
221 4.981 7957 192201 -20.044 19220 19220 -2004 -20.04 100.2 95.0
R 4.988 10959 165875 -1.031 16588 16588 -103 -1.03 -1425 -163.6
23 5.019 11958 189.011 ~-17.361 189.01 18901 -17.36 ~-1736  -84.4 -89.7
224 5.033 29062 174157 6600 17416 17416 669  -6.69 1108 95.0
225 5.033 20062 174157 -6690 17470 17416 596 668 -2%02 -306.0
226 5.038 83064 128930 24565 12893 12893 2457 2457 -1108 131 9
27 5.051 57964 151.859 10373 15186 150.03 11.29 1037 897 1424
228 5.057 39062 166359 -0.400 16636 16636 -040 -040 -3324 ~348.2
229 5.057 30062 166359  ~0.400 16828 166.36 024 -1.82 1108 84.4
230 5.104 37965 168283 -1.165 17207 16573 428 -133 -3219 3535
231 5.116 21963 181351 -10.519 18672 17689 661 ~1567 -1055 -226.9
N 232 5.126 43.966 163.626 2629 16363 163.63 2.63 2.63 95.0 84.4
e 233 5.148 17964 184963 -12436 18553 18496 -11.62 ~1244 -1108 -147.7
ﬁﬁ 234 5.158 11964 190182 ~15660 190.18 190.18 -1566 -1566  -84.4 —95.0
235 5275 39972 167.835 1.628 167.83 167.83 1.63 1.63 1372 126.7 .
236 5.275 39972 167.835 1.628 16925 167.83 1.63 0.16 116.1 89.7 N
237 5.282 85973 127.115 25765 12712 12112 2576 2576 1160 ~126.6 .
238 5.318 77973 177981 -4813 17798 17798 -481 481 -321.9 -327.1 E
5320 45974 163.184 5.467 163.18 163.18 5.47 5.47 105.5 84.4 A
240 5.344 39975 168.289 2284 16829 167.83 228 1.63 1319 1108 2.80
241 5.384 33978 173501 0721 17350 17350 072 072 100.3 84.4 1.45
242 5.384 33978 173501 0721 17833 17046 513 491 -2796 -3060 6576
243 5.389 29978 176850 -2913 17685 17685 -291  -291 95.0 84.4 1.10
244 5.391 37978 170.245 1.605 17024 170.24 1.60 1.60 -2796 2902 1.46
245 5.457 7798 179009 -3285 17901 17901 329  -3.29 89.7 79.1 1.19
246 5.466 25977 180750 —4.287 18075 18075 429 429 -8 7 -1003 }?g
5.98
1.18
1.53
1

S

254 5.691 39.991  170.449 5634 17045 170.45 563 563 -3482 3588
255 5.700 31989 177.337 1.536 17734 17734 1.54 1.54 -2902 -306.0
256 5.733 36000 241276 28143 24128 24128 -28.14 -28.14 105.5 100.2
257 5.746 29.995 179.346 0995 17935 179.35 0.99 0.99 95.0 844
258 5.782 17993 189.877 -4.803 18988 189.88 480 -4.80 -2902 -300.8
259 5.807 37997 172.866 5769 17417 17245 6.58 4.04 116.1 84.4
260 5.815 29998 179.810 1.768 17981 179.81 1.7 177 -950 -105.5
261 5819 21995 186702 -2304 18670 18670 -230 -2.30 -950 1055
262 5.823 25094 183297 ~0.203 18330 18330 020 020 -3 166 -327.1
263 5.883 27999 181.983 1.511 18198 18198 1.51 1.51 1319 121.4
264 5.883 27999 181.983 1.511 18670 181.52 231 -395 -2533 2585
265 5916 34004 239.810 -25.429 239.81 239.54 -2543 -2626 105.5 949
266 5918 31.999 178.757 3924 17981 17831 3.92 L7 116.1 89.7
267 5.933 26000 184.048 1.080 184.05 184.05 1.08 1.08 116.1 95.0
268 5.951 20001 189356 -1.726 189.36 18774 051  -L73 2797 2955
269 5.953 28.002 182.444 2307 18379 177.26 794 060 -3166 -327.1
270 5.958 50.000 163.028 13.024 16520 162.55 13.02 1187 -950 -1372
271 5983 44006  168.567 10455 16857 168.57 10.46 10.46 844 73.9
n 6.001 18.003 191.442 -2109 19144 19144 -211 211 -950 1214
273 6.019 24004 186357 1.088 18636 18636 1.09 109 -27197 -2902
274 6.041 26004 184770 2346 18477 18477 2.35 235 110.8 95.0
275 6.060 32.006 179.641 5492 18160 179.64 5.49 4.90 1108 100.3
276 6.072 26006 184.972 2709 18497 18497 271 271 -3166 3271
27 6.139 18.009 192.408 -0.383 192.88 19032 049 125 -2849 3008
278 6.139 80.012 133.877 25216 13622 13000 2742 2127 -1266 -221.6
279 6.157 24010 187.281 2748 187.28 187.28 2.5 275 2744 2849
280 6.159 20011 190.792 0.831 19079 190.79 0.83 0.83 126.6 121.4
281 6.161 28012 183.787 4714 18497 18334 471 271 -2533 -2585
282 6.166 36013 176723 8562 17672 17613 8.56 745 -2796 2902
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TABLE 2—Continued

'y
*

No. Peak tty959 81950 Peak [ b {max Imin  bmax
o
fé}%’ﬁ 283 6.176 2012 189.158 2.010 189.16 189.16 201
”’;«;«g{' 284 6.177 66012 148.449 21116 150.82 146.33 23.85
285 6.231 14013  196.549 ~1.151 19655 196.55 ~1.1§
286 6.237 24014 187.802 3.708 187.80 187.80 3N
287 6.278 32016 180.954 7944 18593 155.02 15.79
288 6315 2018 190072 3.708  190.07 19007 3.71
289 6344 ~25981 233744 -17462 23374 23374 -1746
290 6.352 ~17.980 226174 -14.149 22617 22617 -14.15
291 6.379 ~13.978 222623 -12096 22262 2226 -12.10
292 5.409 ~39979 247967 -21.604 24797 24527 -21.26
293 6.409 ~39.979 247967 -21.604 24797 24692 -21.60
294 6.436 ~-23976 232329 -15.529 23233 228.80 1337
295 6.438 10.024 201.502 0362 20150 20150 -036
296 6.470 -21977 236350 -16671 23635 23635 -16.67
297 6478 ~39.976 248.236 -20.346 248.24 24824 -20.85
298 6.548 ~39.972 248514 -20.088 24851 248.51 -20.09
299 6.556 -13.971  223.755 -9.780 223.75 223.75 -9.78
300 6.571 76.034 138.496 25647 13850 13630 25.98
301 6.584 ~23969 233.175 -13.664 233.17 23317 -~13.66
.i7) 6.584 ~23.969 233.175 -13.664 233.17 23317 -13.66
308 6.654 -23.966 233.575 -12796 23358 23358 -12.80
304 6.686 ~39.966 249.085 -18.590 249.08 249.08 -18.59
305 6.720 ~29.965 239.584 -14.433 23958 23753 -14.01
306 6.756 ~39.963 249381 -17.843 250.04 24291 -15.82
307 6.790 -29.962 239955 13610 24399 23996 -11.96
308 6.792 -23.959 2341386 -11.070 23480 23439 1021
309 6.892 -29.957 240512 12398 24051 24051 -12.40
310 6923 12,046 202978 6902 20298 202.98 6.90
31 6928 ~20.956 240.715 -11.965 241.10 24071 -11.15
312 6974 -39.953 250356 -15.514 25036 25036 -15.51
313 6.998 ~29.953 241103 -11.146 24155 24110 -~10.22
314 7.113 ~39.947 1.009 -14.052 251.01 25068 -14.05
315 7.132 ~31.943  243.689 -10.451 243.69 243.69 -1045
316 7.154 -35944 247488 -11.930 24749 24677 ~11.93
317 7.181 -19.945 233186 -4.446 233.19 23319 —4.45
318 7235 -37939 249.755 -11.913 25012 249.76 -11.17
319 7235 ~37.939  249.755 -11.913 25135 24940 1191
320 7.251 ~39.941 251.680 -12.600 251.69 25135 -12.60
321 7269 32.061 186.197 19.466 18620 18620 19.47
ky»3 7.277 76.065 138.738 28.189 14328 138.56 3123
323 7308 -37936 250.11 -11.170  250.12 249.76 -11.17
324 7319 4.062 212.842 8.548 212.34 21284 8.55
325 7.357 -23.934 237873 ~4.142 23787 23743 -4.14
326 7.419 -31.931 245353 -7.180 24535 24535 ~7.18
o 327 7.443 ~37.930 250.863 ~9.704 25086 250.86 -9.70
ﬁ? 2 328 7.462 -27.932 242074 -4.801 24207 24207 -~4.80
Gy 329 7.506 24071 195.296 19.459 19530 195.30 19.46
e 330 7.555 -25.926 240917 -2.744 24092 23975 -2.74
331 7.555 -25.926 240917 -2.744 24092 240.92 -2.74
332 7.645 24077 196.045 21.228 19605 196.05 21.23
333 7650 ~25.922 241.549 ~-1.621 24155 239.75 ~1.62
334 7.650 -25.922 241.549 -1.621 24155 24155 ~1.62
338 7650 -25922 241.549 -1.621 24155 241.55 ~1.62
336 7.155 ~13.918 231.894 5.679 231.89 22838 8.06
337 7.764 ~25918 242321 ~0.289 24390 24232 2.31
338 7.764 -25918 242321 ~0.289 24459 24232 3.41
339 7.798 ~35916 251.161 ~5.003 25520 24829 -5.00
340 7.816 ~39.917 254738 -6.844 25520 25474 -6.06
341 7.868 090  143.155 30.805 14553 142719 34.00
342 7.868 -35913  251.591 -4.277 25159 25116 -4.28
343 7.965 -39911  255.619 -5.370 25690 255.62 -3.35
344 7.988 ~-15912 235350 7.555 23535 23535 71.55
345 8.053 -7.906 228873 12.491 22887 228.87 12.49
346 8.065 10.095 212374 21176 21450 21237 21.18
347 8.152 ~11.906 233.152 11.687 233.15 233.15 11.69
348 8.209 -23.899 243.823 5.907 24955 24031 13.43
349 8312 ~39.897 257.795 -2.027 25779 251719 -2.03
350 8.320 -13.896 236.219 12714  236.55 235.66 13.22
351 8.327 -5.900 232795 14933 23336 232.80 15.81
352 8.352 10.106  214.360 25.010 21436 214.36 25.01
353 8.408 -1.892 20111 226.82 2257 21.01
354 8.410 12.108 212752 26.635 21275 21275 26.64
355 8.414 -29.894 250344 47712 25034  250.34 477
356 8.422 10.109  214.849 25936 21485 214.85 25.94
357 8.460 -39.891 258.782 ~0.633 25878 258.78 -0.63
358 8479 ~7.889  232.274 17918 23662 23227 18.79
359 8.521 26.111  198.305 33.128 19831 19831 33.13
360 8528 ~19.890  243.011 11.837 24301 24301 11.84
361 8.571 -35.886 256.355 2814 25636 256.36 2.81
362 8.588 4.113  222.021 25409 X202 222 25.41
363 8.613 50.114 169.235 37.670 16924 169.24 37.67
364 8.631 -29.886  252.020 7.048 25202 2522 7.05
365 8.632 ~15.887  240.519 15351 24052 239.93 15.35
366 8.677 -13.883  239.200 17.037 23920 23920 17.04
367 8704 ~23.881 247.776 11461 247778 24778 11.46
368 8.717 ~11.885 237.822 18.652 23782 237.82 18.65
360 8.736 ~19.883 244769 14.217 24734 24393 17.43
370 8.791 -37.877  259.557 3.654 259.56 259.56 3.65
g’é% 371 8.816 -13.878 240423 18.690 24042 24042 18.69
% n 8.820 ~33.881 256.677 6.458 26572 25203 15.70
3 8.836 -1.877 235347 22367 23535 23535 22.37
374 8.886 -39.876  261.805 3222 26232 26180 3.83
375 8.912 -23.874  249.566 13.715  251.57 24896 14.46
376 8917 62.127 153.661 38.587 169.25 146.86 49.26
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TABLE 2—Continued

No. Peak 095 81950 Pesk ! b I max { min bmax bmin vmax v min Fe TE # pts
377 8.965 ~13.873 241.778 20441 24178 24178 2044 2044 105.5 89.6 1. 0.07 1
378 981 -23.872 250.182 14.455 25219 249.58 17.63 12.95 126.6 105.5 9. 0.16 6
379 999 14.127 214732 35306 21473 21473 3531 3531 1319 126.6 1 0.15
380 024 -39.872 262.852 4429 26285 26285 4.43 4.43 200.4 189.9 1. 0.09
381 087 8.132 221974 33.865 22197 22197 3387 338%7 126.6 121.3 3. 0.47
382 095 40.134  182.363 42676 18236 18236 4268 4268 -79.1 -89.7 1. 0.08
383 108 ~17.868  246.481 19.619 24648 24648 19.62 19.62 116.0 89.6 0.11
384 130 -23.867 251.534 16.019 25153 251.53 16.02 16.02 1417 142.4 0.18
385 163 -39.867 263.929 5606 26393 26393 5.61 5.61 1952 184.6 0.10
167 ~25.866 253.448 15.094 25345 25345 15.09 15.09 1107 100.2 0.09
387 182 -1.865 232974 29999 23364 23297 3086 30.00 110.8 94.9 0.10
388 195 12.135 218446 37.076 21845 21845 3708 37.08 110.8 79.1 0.12
389 197 26.135 201377 41903 20138 20L19 4190 4137 686 -89.7 0.29
390 205 ~35.865 261.334 8711 26321 26133 10.61 8.71 1582 100.2 0.61
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391 314 6.136 226079 35.874 22608 22608 3587 35.87 100.2 89.7 1 0.08 1
392 336 ~15.864 247.062  23.422 247.06 247.06 2342 28342 105.5 94.9 1 0.08 1
393 345 10.140 221939 38183 22194 0194  38.18 38.18 126.6 121.3 3 1
394 381 -29.862 258474 14468 25869 256.26 15.79 14.47 1266 110.7 S 0.15 4
395 9.395 ~-17.859 249312  22.769 24931 24931 2.7 2mn 1319 89.6 4 0.15 1
396 9.400 ~1.859  235.111 32716 23511 23442 3272 3186 1108 84.4 2 0.08 2
397 9.419 0.140  233.321 34072 23511 23332 3407 32.72 142.4 126.6 2 0.10 2
398 9.431 34144 191120 46290 19112 19112 4629 4629 -89.7 -100.3 1 0.09 1
399 9.450 -39.859  266.265 7962 26627 265.69 7.96 7.41 211.0 195.2 3 0.14 2
400 9.459 ~25.857 256.227 17.996 25934 25623 18.00 1532 147.7 1319 3 0.14 3
401 9 ~11.860 245374  27.832 24537 24537 27.83 21.83 94.9 84.4 1 0.10 1
42 9.534 ~3.856 238.434 33.183 23918 23770  34.02 3234 174.1 1424 7. 0.15 3
403 9.534 -~17.855  250.751 24.247 25075 25075 2425 2425 105.5 94.9 1 0.10 1
404 9.588 66.146 146722 41.235 15008 14221 4346 972 897 ~-1372 34 0.25 11
405 9.589 -39.855 267.445 9.056 26744 264.45 11.78 9.06 1582 79.1 68, 0.75 4
406 9.589 -39.855 267.445 9.056 26744 267.44 9.06 9.06 1582 142.4 5 0.41 1
407 9.639 -11.856 246880  29.383 246.88 24688 2938 29.38 100.2 89.6 1 0.10 1
408 9.644 30.150 197.461 48502 19765 19422 49.39 4733 -633 -~1003 21 0.32 s
409 9.658 ~39.853  268.043 9.588 269.27 267.18 11.51 9.59 153.0 949 4863 061 4
410 9.667 -25.852  258.325 19.984 25833 257.61 19.98 19.33 14717 1319 202 0.l 2 )
411 9.693 ~15.854 250846  27.280 255.19 24891 2838 2272 126.6 89.6 890 013 5
412 9.700 -35.851 265.717 12914 26572 26572 1291 1291 1793 153.0 319 017 1
413 9.727 -39.851 268.652 10.114 26927 268.65 10.63 10.11 105.5 79.1 1611 044 2
414 9.731 ~21.852  260.441 19.11S 26044 259.74 19.12 18.49 116.0 73.8 3390 063 2
415 9.747 ~31.848  263.420 16.294 26421 263.42 16.96 16.29 189.9 158.2 38 010 2
416 9.764 -23.849 257.858 22338 25861 25366 24.74 21.68 126.6 844 2667 022 9
417 9.778 -11.853  248.446 30.906 24845 24845 3091 30.91 1002 89.6 113 0.08 1
418 9.783 30.154 197.843 50.285 19784 197.84 5029 5029 -844 1055 509 027 1
419 9.794 -21.849 256.692 24.078 256.69 256.69 2408 24.08 1213 110.8 120 009 1
420 9.796 -39.849 269.269 10.632 27126 269.27 1221 10.63 174.1 1319 1271 030 5
421 9.820 32.152 194794 50970 19479 191.64  54.17 5097 ~686 1108 1925 021 5
422 9.822 -17.847 253.900 27.214 25390 25390 2721 27.21 1530 137.1 1.44 008 1
423 9.848 ~13.847 250.944  30.285 25094 25094 3029 30.29 1213 110.8 116 0.08 1
424 9.899 -29.848  263.591 19.093  263.59 263.59 19.09 19.09 110.7 105.5 .07 013 1
425 9.918 ~35.845 267.792 14634 26779 266.79 16.42 14.63 147.7 137.1 194 011 2
426 9.922 30.157 198202  52.072 198.20 19820  52.07 5207 -844 1055 428 017 1
427 9.945 -39.846  270.620 11.714 27126 269.27 1221 10.63 2600 2479 981 0.16 4
428 9.955 -25.844  261.403 22615 26218 26140 2323 .61 369.3 3429 380 013 3
429 9.960 -3.845 243.279 38.213 24328 24328 3821 38.21 153.0 1424 115 0.08 1
430 9.968 2,155 237176 41987 23801 237.18 42.83 41.99 1319 116.0 193 0.08 2
431 -0.008 -36.174 350016 -76.327 35381 35002 -7493 -7633 73.9 41.5 429 010 3
432 001 ~24.173 46327 78368 4633 4490 -7746 -7837 -633 1372 2107 035 2
433 -0.018 -16.179 74476 -73.863 7448 7448 -7386 -73.86 1319 1372 L14 013 1
434 -0.02§ -32.173 6.411 ~78.057 6.41 641 -78.06 -78.06 73.9 415 270 011 1
435 10.025 -25.843 262178 23.227 26218 26218 2323 2323 379.8 364.0 162 010 1
436 10.050 ~23.842 261.048 24976 261.05 260.15 2498 2426 105.5 89.6 197 012 2
437 10.064 0.156 240489  41.937 24049 23964 4194 4111 1213 89.7 400 0.13 2
438 10.091 36.160 188310  54.435 18831 18831 54.43 5443 -1003 -126.6 293 04 1
439 10.106 2.158 238.853 43.662 239.73 23885 44.49 43.66 1213 105.5 294 O 2
440 10114 68.162  142.207 42699 14221 14221 4270 4270 -1002 -110.8 161 011 1
441 10.125 -35.841 856 16.194 27056 269.86 16.69 16.19 1424 137.1 192 012 2
442 10.128 -5.840 247.313 38.794 24915 24731 4031 38.79 137.1 105.5 7.88 018 3
443 10.152 ~19.842  259.341 28938 261.19 25850 3028 26.78 137.1 84.4 1562 019 5
444 10.157 40.162 181.295 54.825 18130 18130 5483 5483 -79.1 -84.4 1.07 010 1
445 10.157 -33.843  268.925 18.022 26892 268.92 18.02 18.02 116.0 105.5 145 012 1
446 10.184 -20.841  266.657 21.425 27036 26359 2734 13.10 2532 1688 25623 049 42
447 10.220 -21.839  261.631 28.019 26163 261.63  28.02 28.02 1002 89.6 136 010 1
448 10.246 ~25.838 264717 25.103 26556 26376 2569 24.42 184.6 141.7 863 016 3
449 10.259 -23.837  263.501 26788 26435 262.67 2737 26.20 168.8 142.4 7.1 018 3
450 10.312 50.162  164.079 53.534 16408 164.08 53.53 5353 -1002 1108 135 010 1
451 10316 32.163 195393 57263 19539 19539 5726 57126 -89.7 950 127 017 1
452 10319 64.166 145498 46.162 14550 14550 4616 4616 -1319 1424 113 008 1
453 10352 38,167 184237 57356 18480 173.65 59.78 5404 -739 -1319 10083 035 18
454 10.370 ~19.838  262.077 30.893 262.08 262.08 3089 3089 94.9 84.4 1.80 015 !
455 10.384 -29.837 268.922 22964 26892 26892 2296 2296 100.2 84.4 239 014 1
456 10.391 -31.834 270.232 21375 27023 2703 2138 2138 126.6 1160 132 010 1
457 10.397 ~23.835 265.203 27544 26520 26520 2794 2794 1160 105.5 138 01l 1
458 10.406 48.168 166.571 55.178 169.79  162.37 §706 5353 -1108 -163.6 7328 068 11
459 10412 -35.835 272841 18204 27284 272.84 18.20 18.20 1319 1319 139 026 1
460 10.416 50.164 163.350 54.436 16335 163.35 54.44 5444 -844 1055 305 016 1
461 10,440 ~39.835 275.392 15020 27539 27539 15.02 15.02 142.4 1371 1.07 013 1
462 10.457 -25.834  267.264 26799 269.02 26640 2787 2625 105.5 79.1 9.76  0.19 5
463 10.458 64.169 144647 46.855 14465 144.65 4686 4686 -1319 1583 3.0 012 1
464 10.460 -31.832 271.019 21870 27102 271.02 2187 21.87 89.6 79.1 3.60 025 1
465 10.498 -21.834  265.131 30.377 265.13  265.13 3038 30.38 184.6 174.1 113 0.08 1
466 10.501 2.167 214.658 58.140 21466 21466 5814 5814 -686 -739 1.9 014 i
467 10.526 -17.832 262.694 33.828 26269 262.69 33.83 33.83 94.9 79.1 1.74 010 1
468 10.529 ~31.831 271.813 22353 27344 26504 2602 2235 158.2 949 4674 020 14
469 10.543 50.166 162.372 55518 16237 162.37 5552 5552 -1055 1108 124 012 1
470 10.585 40.170  179.463 59.622 179.46 179.05 60.39 5962 -89.7 -1319 707 016 2
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TABLE 2—Continued

No. Peak tj55 Sy950 Peak { b I max {min bmax bmin vmax vmin Fux TE # pus
471 10.652 -33.834 274364 21464 27677 26542 2641 1532 147.7 685 16075 041 28
472 10.654 40171 179.051 60.390 179.05 17853 6127 6039 -844 1055 254 012 2
473 10.660 50.168 161.377 56495 16138 16064 57.16 5650 -1002 ~116.1 251 007 2
474 10.701 -37.828 277.053 18313 27982 273.57 2101 17.46 1424 1002 2442 020 14
475 10.724 -33.828 275.201 21.927 27520 27520 2193 2193 126.6 1160 258 021 1
476 10.742 2.170 247876 50975 25039 24788 5258 5097 110.8 79.1 635 013 3
477 10.747 -25.829 270959 28956 27281 27096 2991 28.96 189.9 163.5 1215 020 3
478 10.785 -21.829 269.017 32630 26999 26805 3314 .10 84.4 63.3 430 011 3
479 10.813 -17.828 266787 36206 26999 26562 3675  33.14 1582 1160 1888  0.15 8
480 10.865 ~39.829  279.819 17.457 27982 279.82 17.46 17.46 116.0 84.4 510 0N 1
481 10.930 4.172 248677 54398 24868 24868 5440 5440 100.2 79.1 211 014 1
482 10.932 -33.825 277.661 23.166 27766 27694 2508  23.17 1417 131.9 340 015 2
483 10947 36.175 185668  64.704 18625 18499 6593 6347 686 1055 10619 170 3
484 10.989 -37.825 280.241 19.893 28285 28024 2025 18.50 1424 79.1 1772 02 4
485 11071 -33.823 279.349 23933 27935 27859 2393 2359 153.0 142.4 178 012 2
486 11.078 ~33.828 279440  23.967 27944 27944 2397 2397 1424 121.3 3.2 017 1
487 11107 ~29.827 277905 27742 217190 27790 2774 2174 110.8 100.2 1.5 01 1
488 11.108 ~7.824 264142 46915 264.14 26414 4692 4692 89.7 79.1 120 0.08 1
489 11.196 38.179 178.901 66.995 17890 178.12 6776 6700 -739 -116.1 2935 069 2
490 11.271 14176  239.797  64.689 239.80 23980 6469 64.69 7.1 527 246 010 1
491 11.281 -39.824 284.414 19.436 28532 284.41 19.76 19.44 116.0 105.5 287 016 2
492 11.287 -27.825 279.397 30545 28038 279.40 3091 30.54 116.0 100.2 00 01 2
493 11.296 44.180 164476 65180 17173 16110 6683 6291 897 -1425 11519 L10 9
494 11.335 -37.821 284267  21.533 28532 28427 21.82 19.76 1793 163.5 414 014 3
495 11.342 -29.824 281071 28990 281.07 28107 2899 2899 147.7 142.4 109 013 1
496 11.358 -33.820 282960 25359 28296 28296 2536 2536 153.0 1424 112 008 1
497 11374 -13.822 273.294 43743 27481 27242 4374 4115 89.7 73.8 588 013 4
498 11.381 -31.821 282450 27328 283.05 28245 2733 2539 137.1 131.9 294 018 2
499 11.402 -35.822 284314 23688 28431 28431 2369 269 189.9 179.3 162 013 1
500 11.410 14177 242676 66320 242.68 24268 6632 6632 73.8 58.0 1.52 008 1
501 11415 -20.824 282.083 29347 282.08 282.08 2935 2935 174.1 163.5 136 01 1
502 11.427 -33.820 283850  25.668 28385 28385 2567 2567 89.6 79.1 278 023 1
503 11.435 ~33.825 283952 25697 28395 28395 2570 2570 -1161 -121.4 1.07 014 1
504 11.447 -17.821 276907  40.590 27691 276.91 4059 4059 100.2 73.8 28 012 1
505 11.494 -~27.823 282374  31.588 28339 28237 3191 31.59 174.1 153.0 415 013 2
506 11.499 -39.822 286918 20301 28692 28692 2030 2030 2638 2585 138 015 1
507 11.523 -1.821 267.291 55318 26729 26729 5532 5532 73.8 58.0 175 010 1
508 11.550 28.180 205905  73.192 21263 20591 73.19 7274 79.1 63.3 205 009 2
509 11.568 -39.822 287.727 20551 287.73 28773 2055 2055 100.2 94.9 1.06 012 1
510 11.583 46.180 156004 66200 16287 15376 6179 6462 -T9.1 -1372 12368 080 7
511 11.622 ~37.819 287.734 22653 29197 28605 2750 2030 2743 1952 28521 1.09 31
512 11.629 62.180 136809  53.273 136.81 136.81 5327 5327 -~1108 -1319 1.96 009 1
513 11.643 ~27.822 284562 32251 28456 28456 3225 3225 1103 79.1 578 021 1
514 11.644 -33.819 286705 26552 28672 286.21 28.51 26.55 105.5 79.1 1204 038 3
515 11.652 -13.821 278.448 45429 28688 278.13 4862 4046 116.0 738 2527 017 16
516 11.665 ~23.820 283345  36.135 28334 28334 3614 36.14 163.5 153.0 132 010 1
517 11.691 -37.819 288583  22.888 28936 287.73 2289  21.01 195.2 163.5 265 012 3
518 11.706 -39.821  289.361 21.012 28936 28936  21.01 21.01 2110 .7 1.6 019 1
519 11713 -27.822 285602 32536 28560 28456 3254 3225 153.0 1319 214 010 2
520 11714 -33.818 287629 26804 28778 287.63 2684 26,80 105.5 79.1 1149 035 2
521 11.782 -27.822 286648 32804 28665 28665 3280 32.80 105.5 73.8 460 019 1
sz 11.783 4.178 267.774 62469 26777 26177 6247 6247 1319 1319 1.62 031 1
53 11.784 48.183 148950 65983 14895 146.81 6657 6598 -79.1 -1108 2809 073 2
54 11.794 -33.823 288708  27.072 288.71 288.71 2707 2707 2163 2057 193 016 1
525 11.806 32179 189366 76015 19783 16944 7880 7567 317 844 54841 295 13
526 11.807 -31.819 288290  29.049 28829 287.13 3112 2905 1319 89.6 998 0.4 3
52 11814 2.179 270700 60957 27070 27070 6096 6096 .1 68.6 119 008 1
528 11.833 24.179 223329 76341 22333 22333 7634 7634 58.0 42.2 153 0.09 1
529 11.848 ~29.822 288277  31.116 28828 283828 3112 3112 89.6 84.4 1.18 014 1
530 11.897 ~35820 290642 25456 30490 27273 3159 17.82 153.0 474 94226 068 198
531 11.899 ~37.819 291173 23.517 29117 29117 2352 2352 126.6 94.9 994 049 1
532 11.920 ~27.822 288759 33291 28876 28876 3329 3329 105.5 89.6 321 021 1
533 11.922 -33.818 290442 27472 29044 29044 2747 2747 163.5 153.0 136 009 1
534 11.991 -33.818 291392  27.666 291.39 29139 2767  27.67 1213 116.0 1.48 019 1
535 11.993 -39.821 292810 21802 .292.81 . 292.81 21.80  21.80 1160 105.5 248 02 1
536 12.010 36.181  169.441 76495 169.44 16944 7650  76.50 63.3 52.8 118 0.09 1
537 12.059 ~21.822 290907 33711 29091 29091 337 33.71 1213 105.5 239 016 1
538 12.075 58.183 134142 58247 13560 12896 5889 5692 -316 -147.7 16056 119 6
539 12.080 52.178 138478  63.877 13848 13848 6388 6388 -950 -1108 503 034 1
540 12.115 46.181 144,121 69.458 144.12 14096 6998 6946 -950 -116.1 478 016 2
541 12.139 44.182 146284 71339 14628 14628 7134 7134 528 791 1549 086 1
542 12.139 -27.822 292152 33922 29324 290.83 3409 3165 1213 63.3 1677 020 4
543 12.142 50.178 139019 65948 139.02 13642 6634 6595 -844 1213 2528 062 2
544 12.160 ~23.820 291.559 37905 291.56 29038 3791 .7 1213 1108 229 010 2
545 12175 -29.822 293.143 32041 29314 293.14 3204 3204 1319 126.6 121 014 1
546 .17 ~37.819 294707  24.164 29471 29471 2416 24.16 116.0 110.8 314 033 1
547 12.186 ~37.819  294.821 24181 294.82 29471 2418 2416 1319 126.6 239 019 2
548 12.186 ~37.819  294.821 24181 29482 29482 2418 2418 141.7 1371 1.82 o1 1
549 12.201 -39.821 295350 22231 29535 29535 2223 2223 3218 3113 1.83 017 1
550 12.202 -19.823 291311 41941 29131 290.03 4194 4174 -950 1056 274 018 2
551 12202 ~19.823 291311 41941 29131 29131 4194 4194 137.1 131.9 1.6 020 1
552 12.202 -19.823 291311 41.941 29131 29131 4194 4194 158.2 147.7 278 0 1
553 12.202 ~19.823  291.311 41.941 29131 29131 4194 4194 2110 168.8 429 013 1
554 12.202 ~19.823 291311 41.941 29131 29131 41.94 4194 -~1161 -1267 204 015 1
555 12.202 -19.823 291311 41.941 29131 29131 4194 4194 1372 -1478 220 015 1
556 12.202 -19.823 291311 41.941 291.81 29131 4194 3998 121.3 79.1 11.42 07 2
557 12202 -21.821 291811 39.979 29181 29058 3998  39.79 89.7 73.8 232 o 2
558 12.208 ~-27.822 293.244 34087 29434 29314 3409 3204 116.0 100.2 417 o 3
559 12.284 58.183 131116 S8712 13112 13112  S871 5871 ~1002 -l16.1 1.85 o012 1
560 12.289 76.182 125500  41.064 12615 12418  41.19 4097 -2005 2110 489 016 4
561 12310 74.182 125830  43.051 125.83 12583 4305 4305 -1213 -1319 114 008 1
362 12.343 26.178 222288 83.542 22229 22229 83.54 8354 2902 -300.8 147 011 1
563 12.350 -39.822 297.183 22462 297.18 297.18 2246 .46 137.1 1319 118 016 1
564 12378 -23.821 295314 38387 29531 29292 3839  38.10 94.9 84.4 273 010 3
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TABLE 2—Continued

No. Peak Qyeso 51950 Peak { b I max { min b max b min v max v min Fu Tp-k pts
565 12416 ~271.823 296550 34477 29655 29655 34.48 34.48 1055 79.1 326 013 1

36 12419 39822 298042 22549 29804 29738 2450 255 1319 1055  sa  ouy 2

567 12.427 -33.824 297.477 28.525 29748 297.48 28.53 28.53 100.2 844 192 0.4 1

368 12500 31820 298318 30608 29832 29832 3061 3061 1266 1160 1% o0 1

569 12500  -31820 298318 30608 29832 29832 3061 3061 1477 1311 194 ol 1

570 12.505 58182 127.794  59.044 12779 12779 59.04 5904 -1002 -1108 138 012 1

7 12511 25822 297853 36595 29785 29785 3660 3660 1055 949 115 o008 1

512 12.570 -31.821 299337  30.674 29934 299.34 30.67 30.67 174.1 100.2 814 014 1

573 12627 -39.824 300628 22724 30063 30063 2272 272 M6 2743 111 014 1

574 12.649 -25.823  300.177 36722 30152 300.18 3676  36.72 105.5 94.9 326 014 2
575 12.645 -31.821 300507 30.730  300.51 30051 30.73 30.73 1002 73.8 630 027 1
576 12.649 -31.821  300.507 30.730 30051 300.51 30.73 30.73 153.0 110.8 853 023 1
51 12.649 -31.821  300.507 30.730  300.51 300.51 30.73 30.73 174.1 163.5 192 013 1
578 12.690 54.176 125471 63.188  131.57 119.15 66.87 63.10 -79.1 -1108 6059 056 11
579 12.734 ~23.823  301.553 38.763  301.55 301.55 38.76 38.76 89.7 79.1 233 o2 1
580 12.846 -19.827  303.561 42771  303.56 303.56 2.7 42.77 89.7 79.1 L9 010 1
581 12.853 -33.828 303.517 28770 30352 30352 2877 .77 126.6 116.0 134 011 1
582 12.873 -23.824  303.989 38769 30399 303.9 38.77 38.77 73.8 68.5 136 013 1
583 13.050 ~27.828  306.763 34670 31444 30121 3799 3067 126.6 63.3 455 020 20
584 13.069 40175 110172 76846 11017 11017  76.85 7685 475  -79.1 1549 071 1
585 13.134 ~31.826  307.695 30600 30769 30769 3060  30.60 1213 105.5 193 013 1
586 13.150 -23.828 308.850  38.545 308.85 308.85 38.55 38.55 110.8 100.2 126 010 1
587 13.243 -35.829 308.796 26483 31391 .80 2648 .69 142.4 1002 2475 02 9
588 13.272 ~-19.832 311697 42307 31170 31L70 4231 42.31 84.4 73.8 123 0.09 1
589 13.342 -31.830  310.749 30.297 31391 305.48 32.61 26.13 1319 474 22248 033 42
590 13.348 -33.834 310510 28302 31051 31051 2830 2830 110.8 105.5 143 0.18 1
591 13.489 -29.835 313.311 31.958 31467 31291 31.96 2999 1372 73.8 881 015 3
592 13.549 ~19.837 316865 41.580 31686 31686  41.58 41.58 89.7 73.8 154 009 1
593 13.589 -35.835 313426  25.827 31343 313.43 25.83 25.83 89.7 79.1 124 010 1
594 13.616 -39.837 312.899 21.841 31290 31205 21.99 21.84 100.2 738 321 o1 2
595 13.631 44.166 95844 70572 9584 9584 7057 7057 68.6 528 142 008 1
596 13.641 ~25.836 316690 35448 31669 316.60 35.45 3545 84.4 73.8 132 010 1
597 13.708 -31.836  316.029 29.411 31603 316.03 29.41 29.41 100.2 89.7 L1S 008 1
598 13.713 46.164  97.011 68.434 9701 97.01 68.43 68.43 89.7 792 131 0.09 1
599 13.738 -35.838 315385 25432 31538 31538 25.43 2543 147.7 121.3 290 013 1
600 13.807 -35.840 316.285 25.226 31629 316.29 25.23 2523 -163.6 1742 143 014 1
601 13.833 68.163  114.556 48.227 11456 11456  48.23 4823 316 -1002 5439 1.55 1
602 13.834 ~39.841 315523 21.274 31552 31552 21.27 21.27 4.9 73.8 276 014 1
603 13.903 -39.843 316352 21.065 31635 31552 21.27 2106 -1478 -153.1 1.86 011 2
604 13.903 -39.843 316352 21.065 31635 31552 21.27 2106 -179.4 -1794 1.8 019 2
605 13.903 ~39.843 316352 21.065 31635 31635 21.06 21.06 126.6 1108 1.8 014 1
606 13.910 42.159  85.067 70.086 8507  85.07 70.09 70.09 73.9 52.8 316 016 1
607 13910 42159  85.067 70.086  90.41 85.07 7091 69.11 89.7 79.2 340 013 3
608 13.926 -31.841  319.097 28676 319.10 31910 2868 2868  -89.7 -1003 L09 007 1
609 13.980 ~0.846  329.813 49.056 329.81 329.81 49.10 4.10  -792 -95.0 1.51 0.08 1
610 14.041 ~-21.847 322175 32.011 32217 32217 32.01 3201 4.9 84.4 130  0.10 1
611 14.042 -39.846  317.986 20611 31799 317.17 20.84 20.61 3640 3535 200 013 2
612 14.042 ~39.846  317.986 20611 31799 317.9%9 20.61 20.61 1477 137.2 114 0.09 1
613 14.050 ~33.849  320.095 26289 32010 32010 2629 26.29 1055 68.6 532 015 1
614 14.050 -33.849  320.095 26289 320.10 32010 2629 26.29 142.4 116.0 305 012 1
615 14.050 ~33.849  320.095 26289 32010 32010 2629 26.29 163.5 153.0 L0 007 1
616 14.064 ~31.844 321004 28.132  321.00 32100 28.13 28.13 1213 110.8 139 010 1
617 14.096 54153 100.512 59.774 10051  100.51 59.77 5977 4115 4168 137 017 1
618 14.119 -33.850 321005 26009 32101 321.01 26.01 26.01 189.9 179.4 136 012 1
619 14.131 42.154 80.682 68.194 80.68 80.68 68.19 68.19 89.7 79.2 1.74 013 1
620 14.136 —-25.847 324426  33.445 32443 32443 33.45 33.45 110.8 100.2 1.08 007 1
621 14.181 ~39.850 319.604 20104 31960 319.60  20.10 2010 -1742 1847 1.84 018 1
622 14.183 -19.851 327975 38.752 32798 327.98 38.75 3875 -1003 -1108 1.08  0.07 1
623 14.188 -9.851  333.985 47.751 33398 333.98 47175 4775  -58.1 -79.2 256 012 1
624 14.188 ~9.851  333.985 47.751 33398 33398 4775 4175 -89.7 1267 384 012 1
625 14.250 ~39.851 320399 19.834 32040 32040 19.83 19.83 105.5 89.7 L2 ou 1
626 14.289 -23.851  327.658 34.496 32766 32537 35.29 3450 -89.7 -1161 636 015 3
627 14.302 -35.852  322.557 23350 32256 31880 2426 2036 116.0 79.1 1297 016 7
628 14317 70.150 112343 45346 11234 11234 4535 4535 ~1108 -163.5 770 019 1
629 14.339 16.146 9.712 66.049 9.71 9.71 6605 6605 -58.0 -68.6 .33 0.09 1
630 14339 42.149-- - 77358 66274 7736 7736 - 6627 66.27 897 739 252 016 1
631 14.358 56.149  99.435 56.824 10069  99.44 57.36 56.82 84.5 68.6 248  0.09 2
632 14.362 46.148  84.846 63.802 8485  84.85 6380  63.80 89.7 73.9 248 013 1
633 14.365 -37.852 322512 21.212 32251 32251 21.21 21.21 105.5 84.4 205 009 1
634 14.365 ~37.852  322.512 21212 32251 32251 21.21 2121 168.8 158.3 126 011 1
635 14.401 -31.853 325506  26.570 32551 32551 26.57 2657  -950 -105.6 .20 0.09 1
636 14.434 -37.854 323.323 20.896 324.13 32332 2090  20.57 89.7 68.6 4.04 015 2
637 14.436 52.143  93.357 59.313 96.38 §7.12 61.89 58.05 84.5 58.1 662 012 4
638 14.441 ~35.855 324.251 22701 32425 32425 2270 270 -1742 -1794 .07 013 1
639 14.442 76.148  115.605 39.823 11808 11395 40.63 3004 -1160 -~142.4 1656 013 8
640 14.467 ~33.854 325452 24403 32545 32545 2440 2440 153.0 89.7 160.34 1221 1
641 14.468 ~39.857 322.871 18900 32287 322.87 18.90 18.90 205.7 189.9 1.58  0.08 1
642 14.471 22,144 25348 66904 2535 2535 6690 6690 633 -79.1 271 020 1
643 14.476 -33.860 325.557 24354 32556 32556 2435 24.35 84.4 79.1 1.06 013 1
644 14.487 44.146 79409 63850 7941 79.41 63.85 63.85 89.7 79.2 177 015 1
645 14.503 66.143  107.974 48.206 10797 101.97 48.21 4821 1688 -189.9 226 011 1
646 14.528 -11.862 338.765  43.515 33877 33877 4352 4352 581 844 315 o 1
647 14.546 42.143 74687 64256 7469 7469 6426 6426 89.7 73.9 292 018 1
648 14.615 ~27.862 330290  28.972 33029 33029 28.97 2897 295.5 284.9 139 o011 1
649 14.641 18.139 18624  63.191 19.53 17.67 64.08 6229 -580 844 1052 024 3
650 14.661 ~5.861  345.945 47.329 34595 34595 4733 47.33 189.9 174.1 326 028 1
651 14.672 24.137  31.879 64779 4659 3073 67.76 5897 -527 950 12674 048 29
652 14.674 46.140  80.894 61.130  80.89 80.89 61,13 61.13 89.7 63.3 289 o 1
653 14.683 -9.865 342936 43906 34408 342.94 4391 43.31 -739  -95.0 437 015 2
654 14.695 44140  76.998 61903 7700 77.00 6190 6190 89.7 68.6 228 011 1
655 14.754 ~27.866 332.126  28.097 33213 33213 2810 28.10 110.8 89.7 223 010 1
656 14.754 -27.866 332.126 28.097 33213 33213 28.10  28.10 2902 279.6 123 009 1
657 14.758 -31.863  330.029 24.569 33003 330.03 24.57 2457  -950 -100.3 1.08 014 1
658 14.775 ~35.865 328.189 20938 32819 32765 21.20 20.94 406.3 395.7 230 014 2
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TABLE 2—Continued

No.  Peak @195 81950 Peak ! b I max Imin  bmax bmin vmax vmin Fae T  #pts
659 14.867 ~35.868  320.237 20406 32924 329.24 20.41 2041 -1056 -116.1 1.54 0.11 1
660 14.867 ~35.868 3290237 20406 32924 329.24 20.41 2041 -1478 ~153.0 1.12 0.11 1
661 14.867 ~35.868 329.237 20406 32924  329.24 20.41 2041 1953 2005 1.24 0.17 1
662 14.870 42.133 71.534 60.953 71.53 71.53 60.95 60.95 739 63.3 1.22 0.08 1
663 14.889 30.134 46.214 62.703 46.21 46.21 62.70 62.70 ~52.7 —89.7 4.38 0.15 1
664 14.894 ~39.870 327.496 16746 32750 327.50 1675 1675 -205.8 -21L1 1.39 0.17 1
665 14.902 ~33.872  330.690 21933 33069 33060 21.93 21.93 1213 105.5 1.45 0.08 1
666 15.035 -19.876 340858 32795 34086 34086 32.719 3279 -1003 -1108 1.2 0.10 1
667 15.045 60.124 97.625 50.187 98.43 97.62 50.77 50.19 -73.8 ~84.4 1.79 0.18 2
668 15.115 -31.875 334.284 22.244 33428 33428 2224 224 -792 ~95.0 1.94 0.10 i
669 15.142 72126  109.465 41.417 10947 109.47 41.42 41.42 -1213  -153.0 2n 0.09 1
670 15.169 58.125 94.235 50.672 94.23 94.23 50.67 50.67 ~68.6 ~79.1 1.14 0.08 1
671 15.179 -9.881  350.583 39.326 350.58 350.58 39.33 3933 ~84.4 ~95.0 1.23 0.10 1
672 15.217 -15.883  346.255 34388 347.18 346.26 34.39 33.75 -89.7 ~110.8 261 0.09 2
673 15.298 20.118 29.096 55.303 29.10 29.10 55.30 55.30 -68.6 ~79.1 1.09 0.08 1
674 15319 -39.884 331.831 14.188 331.83 331.83 14.19 14.19 295.5 284.9 1.10 0.07 1
675 15327 42.118 68.660 56.096 68.66 68.66 56.10 56.10 -63.3 ~73.8 1.29 0.09 1
676 15.328 ~33.887 335.460 19.077 33546 33546 19.08 19.08 105.5 100.2 1.30 0.18 1
677 15.340 -35884 334385 17.355 33438 33438 17.35 17.35 -950 -1003 1.14 0.15 1
678 15.380 62.116 97.733 47.050 97.73 91.73 41.05 .05 -1583 1794 3.40 0.19 1
679 15.390 34.117 54.187 56.356 64.40 50.50 5713 53.42 -52.7 -89.7 56.24 0.28 i4
680 15.412 ~17.886  347.276 31.057 34728 34728 31.06 31.06 -89.7 ~100.3 1.14 0.08 1
681 15.414 ~25.887  341.566 24.843  341.57 341.57 24.84 24.84 -89.7 ~1003 1.59 0.12 1
682 15.599 ~19.896  348.044 27797 34804 347.22 28.45 27.80 ~633 ~105.5 6.73 0.15 2
683 15.617 -13.895  353.000 31.996 353.00 353.00 32.00 32.00 —68.6 -89.7 23 0.09 1
684 15.626 -23.894  345.408 24.552 34541 341.49 2517 2234 -2 -1214 628 0.12 4
685 15.641 66.105  100.951 43.349 10095 100.95 43.35 4335 -1108 -1266 210 0.10 1
686 15.675 ~33.894  339.083 16.463  339.08 33837 17.01 16.46 ~-7139 -105.6 4.81 0.13 2
687 15.69%6 ~35897 337.985 14743 338.66 337.98 14.74 1421 -1214 -1267 2.39 0.16 2
688 15.705 ~23.897 346.301 23.830 34630 34630 23.83 2383 -1108 -1214 1.48 0.11 1
689 15.727 ~39.900 335.704 11.393 - 335,70 33570 11.39 11.39 1319 121.3 1.23 0.09 1
690 15.747 56.104 87.969 47.598 87.97 87.97 47.60 47.60 ~-84.4 1002 279 0.16 1
691 15.748 ~19.901 349769 26372 349.77 348.86 27.14 26.37 -95.0 -1108 2.08 0.08 2
692 15.780 66.100 100.311 42.651 10031 10031 42.65 4265 -1002 -110.8 1.08 0.07 1
693 15.797 ~39.902 336333 10.888 33633 336.33 10.89 1089 1742 ~1794 1.12 0.12 1
694 15.797 -39.902 336.333 10,888 33749 33633 12.55 10.89 1213 110.8 3.16 0.19 2
695 15.840 -25.903 346319 21109 34632 34632 2111 2111 -2533 2586 L7 0.14 1
696 15.881 28.097 45.098 49.565 45.35 45.10 49.57 48.66 ~68.6 -84.4 1.79 0.11 2
697 15.948 ~21.908  350.448 22976 35045 350.45 2298 298 1055 -116.1 1.28 0.08 1
698 15.989 -37.907 339.393 10935 33939 339.39 10.94 10.94 1055 84.4 213 0.12 1
699 16.089 28.089 45.854 46.852 45.85 45.85 46.85 46.85 —68.6 ~-84.4 1.7 0.11 1
700 16.101 -27915  347.519 17.243  348.19 347.52 17.24 16.59 2269 2110 24 0.10 2
701 16.124 32.085 51.740 47.047 51.74 51.59 47.92 47.05 -73.8 -79.1 1.92 0.12 2
702 16.138 -37913  340.702 9.740 34070  340.70 9.74 9.74 105.5 84.4 2.46 0.12 1
703 16.160 -29.918  346.611 15285 34661 346.61 15.29 1529 2533 -2638 1.25 0.11 1
T4 16.166 -21.917  352.720 20791 35272 35272 20.79 20.79 274.4 200.5 12.46 0.20 1
705 16.166 -21917 352720 20.791 35342 35272 20.79 20.08 1372 121.4 1.74 0.09 2
706 16.166 -21917  352.720 20,791 354.10 35272 20.79 19.36 2163 1372 11.80 0.20 3
707 16.236 ~21.920 353.418 20.080 35342 35342 20.08 20.08 -263.8 -279.7 1.66 0.10 1
708 16.236 -21.920 353418 20.080 35342 35342 20.08 2008 2902 -3008 1.60 0.16 1
709 16.261 36.082 571.746 45726 57718 571.75 45.73 45.41 —63.3 ~79.1 239 0.10 2
710 16.305 -21.923  354.104 19362 354.10 353.42 20.08 19.36 168.8 110.8 7.90 0.15 2
711 16309 ~271924 349.513 15262 34951 349.51 15.26 15.26 2216 211.0 1.18 0.08 1
712 16375 ~21.926 354.780 18.638 35548 35478 18.64 17.87 -89.7 -1000 1.66 0.09 2
713 16.383 56.078 85.467 42578 143.74 79.22 59.97 3538 -633 -200.5 444535 0.99 403
714 16.396 6.072 20.538 34.853 20.54 20.54 34.85 3485 -364.1 -3746 1.21 0.08 1
715 16.579 -39.935 342.872 4641 342.87 34287 4.64 4.64 110.8 100.2 118 0.09 1
716 16.593 -21.935 356.832 16316 356.83 356.83 16.32 1632 -110.8 -1214 1.07 0.07 1
n 16.618 ~35935 346.176 6.964 346.18 346.18 6.96 696 1267 -1425 2.38 0.17 1
718 16.633 ~37.934 344.791 5503 34479 34479 5.50 5.50 110.8 105.5 1.06 0.10 1
719 16.667 ~271.939 352.731 11.708 35273 35273 1.7 11,71 -105.5 -116.1 1.63 0.11 1
720 16.687 ~35.938 346.731 6.326 34673 34673 6.33 6.33 105.5 89.7 22 0.16 1
721 16.701 42.063 66.320 40.924 66.32 66.32 40.92 40.92 ~89.7 -54.9 LI18 0.12 1
T2 16.718 ~39.941  343.925 3.439 34393 343.93 344 344 1319 1213 1.26 0.10 1
723 16731 ~21.941 1358.083 14811 35808 357.46 15.57 14.81 ~792 -100.3 230 0.10 2
724 16.736 70.063  101.837 36123 102.16 101.84 36.78 36.12 -1160 -147.7 4.34 0.08 2
725 16.739 -31.939 350.231 8416 35023 349.66 9.09 842 -1108 -1214 2.36 0.12 2
726 16.788 -39.944 344.440 2.828 34444 34444 2383 283 168.8 153.0 2.12 0.12 1
721 16.788 -39.944 344,440 2.828 34444 34444 2.83 2.83 2427 226.9 1.76 0.10 1
728 16.788 -39.944 344.440 2828 34444 34444 2.83 283 3166 306.0 1.18 0.08 1
729 16.800 38.060 61.206 39.484 61.21 58.68 39.48 39.01 ~68.6 -84.4 2.14 0.11 2
730 16.804 42.058 66.385 39.770 74.28 61.45 42.08 30.50 ~68.5 -~163.5 23744 0.44 46
731 16.804 -33.941  349.198 6.514 34920 349.20 6.51 651 -1267 ~137.2 1.36 0.11 1
732 16.809 -17.943 2067 = 16379 2.07 2.07 16.38 16.38 89.7 84.4 119 013 1
733 16.809 -~17.943 2.067 16.379 2.07 207 16.38 16.38 116.1 105.5 1.38 0.11 1
734 16.809 -17.943 2.067 16.379 2.07 2.07 1638 1638 -1003 -105.5 1.94 0.18 1
735 16.809 -17.943 2.067 16379 2.07 207 16.38 1638 -116.1 -131.9 332 0.19 1
736 16.809 ~17.943 2.067 16379 2.07 207 1638 1638 -1425 -168.8 kN7 0.15 H
737 16.800 ~17.943 2.067 16379 2.07 201 16.38 1638 -1794 2111 3.8 0.12 1
738 16.809 ~17.943 2.067 16379 207 2.07 1638 1638 -221.6 2427 246 0.12 1
739 16.851 T2.058 103.910 34918 10391 103.91 3492 3492 1055 1424 3.59 0.10 1
740 16.926 -39.950 345.446 1.589 34545 34545 1.59 1.59 2849 274.4 2.18 0.19 1
741 16.944 -27951 355059 8.834 355.06 1353.04 8.83 733 -1055 -1319 4.18 0.13 3
742 16.944 -27.951  355.059 8.834 35506 355.06 8.83 883 ~163.6 ~174.1 1.28 0.09 1
743 16.948 62.052 91793 37017 9179 9157 3702 3606 -896 1002 208 013 2
744 17.006 -39.953  346.008 0.870 346.01 34545 1.59 0.87 1794 163.5 1047 0.46 2
745 17.013 -21.952 0.505 11.689 0.51 0.51 11.69 11.69 -84.2 -54.7 1.23 0.08 1
746 17.013 -27.955 355620 8.100 35635 355.62 8.10 7.12 -95.0 -1055 2.35 0.10 2
747 17.022 -9.956 10.782 18.442 10.78 10.18 19.30 1844 -2955 -306.0 2.27 0.11 2
748 17.023 ~13.954 7.317 16.196 732 132 16.20 1620 -1214 -1372 232 0.13 1
749 17.023 -13.954 7.317 16.196 7.32 7.32 1620 1620 -1636 -1899 352 015 1
750 17.023 -13.954 7317 16.196 732 7.32 16.20 1620 -2269 -248.0 1.92 0.09 1
751 17.023 ~13.954 7317 16.196 732 7.32 16.20 1620 -2902 -306.0 202 0.12 1
752 17.023 ~13.954 7.317 16.196 7.42 132 16.20 16.05 ~844 -1266 8.30 0.16 3
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TABLE 2—Continued

No. Peak a5 Sy950 Peak | b I max { min b max b min v max v min Fex T&E ps
753 17.028 70.050 101.263 34703  101.26 99.03 35.59 3470 1266 -137.1 1.87 0.09 2

T O 7953 347505 1686 34790 34790 160 169 3641 3482 15 008 1

T M 13095 346489 0237 34649 34495 362 024 1741 1161 3420 06l 8

756 17.075 -30.956 346.489 0.237 34649 34545 1.59 0.24 3430 2849 1779 024 3

757 17.075 -39.956 346.489 0237 34649 34649 0.24 0.24 2744 2480 1003 044 1

758 17.075 ~39.956 346.489 0.237 34743 34545 159 -1.08 2163 1794 4480 053 5

759 17.076 58.048 86.666 36.669 86.67 86.67 36.67 36.67 -141.7 1582 1.16  0.08 1

760 17.086 62.045 91.574 36.063 9157 9140 3606 3510 1055 -1319 326 010 2
761 17.091 -33.954 351.404 1684 35140 35140 3.69 3.69 1108 100.2 .11 008 1

162 17.104 ~13.957 8.006 15.215 8.01 8.01 1521 1521 1372 89.7 718 03 1

763 17.104 -13.957 8.006 15.215 8.01 8.01 15.21 15.21 163.6 158.3 111 013 1

764 17.104 -13.957 8.006 15.215 8,01 8.01 15.21 1521 1214 -1477 1120 040 1

765 17.104 -13.957 8.006 15.215 8.01 8.01 15.21 1521 ~-1583 16838 407 027 1

766 17.104 -13.957 8.006 15.215 8.01 8.01 15.21 1521 -1794 2005 695 032 1
167 17.104 -13.957 8.006 15.215 8.01 8.01 15.21 1521 -211.1 2480 807 027 1
768 17.104 -13.957 8.006 15.215 8.01 8.01 15.21 1521 -260.1  -290.2 38 02 1
769 17.104 -13.957 8.006 15.215 8.49 8.01 15.21 1452 -2902 3113 33 019 2
770 17.113 ~35.957 349.958 2279 34996 34996 228 228 1417 126.6 388 020 1
! 17.113 ~35.957 349.958 2279 34996 349.96 2.28 2.28 189.9 174.1 228 013 1
Tm 17.113 ~35.957 349.958 2279 34996 349.96 2.28 228 216.3 200.5 183 013 1
T 17.113 -35.957 349.958 2279 34996 34996 228 228 248.0 2322 1.96 0.14 1
774 17.129 -37.956 348.465 0936 348.46 348.46 094 0.94 1213 110.8 1.5 012 1
T8 17.131 ~25.958 358.189 8015 358.19 35819 8.2 802 -2533 -263.8 124 009 1
776 17.144 ~39.960 346, 0404 34696 34696 040 040 337.7 3113 572 026 1
m 17.144 39960 346965 -—0.404 34743 34696 -040 -105 179.4 163.6 755 043 2
778 17.153 50.040  76.667 36393 7671 7416 3851 3639 -527 1319 3953 036 4
779 17.161 ~21.958 1.726 10.005 1.73 1.73 10.01 1001 -1000 -1106 192 014 1
780 17.162 ~21.961 356.796 6.506 35680 356.80 6.51 651 -1372 -1583 443 022 1
781 17.179 -29.962 355.293 5,160 35529 35526 5.20 5.16 116.1 95.0 3.4 014 2
782 17.185 54.039 81.620 36.054 8162 8L62 36.05 3605 -1108 -158.2 641 017 1
783 17.198 -37.959 348.948 0.273 34895 34545 159 -1.05 300.7 1952 7628  0.66 9
784 17.198 -37.959 348.948 0273 34942 34649 027 -1.05 2269 1319 10277 084 5
785 17.198 -37.959 348.948 0273 35197 34743 027 -107 348.2 253.3 49.01 054 11
786 17.201 ~25.961 358.736 7252 35874 35874 7.25 7.25 1003 89.7 139 01l 1
787 17.214 -19.063 347.433 -1.050 34743 34743 -105 -1.05 1266 110.8 485 029 1
788 17.221 30,041 52.672 32.827 5267 52.67 32.83 3283 4379 4432 1.06 012 1
789 17.227 38.041 62.077 34494 6208 62.08 34.49 3449 1477 ~158.2 .18  0.08 1
790 17.230 965 12.521 15.857 13.08 1252 15.86 1499 -3008 ~306.0 203 011 2
791 17.243 -~13.963 9.153 13.531 9.15 9.15 13.53 13.53 142.5 1319 120 008 1
792 17.248 -29.965 355817 4424 35582 35582 442 442 1425 -1583 1.42 007 1
793 17.254 -1.963 14.484 16.620 14.48 14.48 16.62 1662 -3482 3588 130 012 1
794 17.254 -7.963 14.484 16.620 14.48 14.48 16.62 1662 -3693 3799 124 008 1
795 17.267 37963 349.422 -0393 34942 349.42 -039 039 316.6 295.5 263 014 1
796 17.267 37063 340422 -0393 34942 349.42 -039 -039 3324 327.1 133 013 1
797 17.300 82038 11449 30219 11450 11420 3022 2936 -844 1055 1599 031 4
798 17.305 -17.966 6.236 10.586 6.24 6.24 10.59 10.59 200.5 190.0 133 010 1
799 11.316 52.033 79.145 34888 7915  79.15 34.89 3480 -1160 -163.5 544 019 1
800 17.321 -35.966 351.427 0225 351.43 349.89 023 -1.07 316.6 3113 3.06 0.6 2
801 17.321 -35966 351.427 0225 135143 35143 023 023 2849 284.9 .14 022 1
802 17.321 -35966 351.427 0225 35143 35143 0.23 0.23 300.7 295.5 207 020 1
803 17.321 -35966 351427 0225 35143 35143 023 023 343.0 3324 1.07 008 1
804 17.321 ~35966 351427 0225 35197 35143 023 057 2427 1794 2524 041 2
805 17.323 -13.967 9.798 12.556 9.80 9.80 12.56 1256 -89.7 -95.0 145 019 1
806 17.330 ~23.966 1.396 6.945 1.40 1.40 6.94 694 1003 -121.4 360 015 1
807 17337 -37.966 349.891 ~1.067 349.89 34835 -1.07 236 248.0 2269 510 029 2
808 17.337 ~37.966 349.891 -1.067 34989 34942 039 -1.07 211.0 163.6 1894 031 2
809 17.337 ~37.966 349.891 ~1.067 34989 34942 039 -1.07 242.7 221.6 879 029 2
810 17.339 ~25.967 359.804 5714 35980 359.80 571 571 -116.1 1266 138 0.1 1
811 17.343 56.035 84.017 34.637 84.02 84.02 34.64 3464 -1055 1530 505 015 1
812 17.348 -11.968 11.730 13.321 1173 11.73 1332 1332 842 -1053 242 013 1
813 17.365 38.034 62425 32.881 6242 6242 32.88 3288 685 949 300 011 1
814 17.370 -13.969 10.176 11.976 10.18 10.18 11.98 1198 -1636 -1794 171 009 1
815 17.370 ~13.969  10.176 11.976 10.35 10.18 11.98 1170 ~1266 ~142.5 1.81 012 2
816 17.388 68.034  98.399 33241 10126 98.40 - 3470 - 3324 -1002. ~1424 1293 014 6
817 17.392 -13.970 10.352 11.702 10.35 10.35 11.70 11770 -844  -950 2.31 0.19 H
818 17.399 -23.969 1.928 6.153 443 1.93 761 5.99 121.6 105.8 372 010 4
819 17.400 58.034 86.420 34.106 8642 86.42 34.11 3411 -1055 1213 1.83 010 1
820 17.400 -35970 351.970 -0.571 35197 349.42 023 107 179.4 142.5 32.48 046 4
821 17.400 -35970 351970 -0.571 35197 35197 051 057 147.7 121.4 1478 056 1
822 17.400 35970 351.970 -0571 35197 35197 -057 057 205.8 205.8 1.65 031 1
823 17.400 35970 351970 -0.571 35197 35197 -057 057 2269 2163 442 033 1
824 17.400 -35970 351.970 0571 35197 35197 -0.57 057 2427 2374 236 026 1
825 17.415 26029  49.048 29.215 49.05  49.05 29.21 29.21 -89.7 ~105.5 1.40 007 1
826 17.422 -39972 348792 -3.018 34879 34789 ~170 3.2 116.1 100.2 387 012 3
827 17.422 39972 348792 -3.018 34879 34879 -3.02 3.0 1372 116.1 220 013 1
828 17.427 -11.972 12.362 12.331 12.36 12.36 1233 1233 947 -~1106 247 019 1
829 17.430 24028  46.961 28378 4732 4696 28.38 2748 -1424 1583 1.82 010 2
830 17.439 ~-13.972 10.723 11123 10.72 10.72 1112 11.12 116.1 95.0 246 013 1
831 17.440 30.031 53.555 30006 5356  53.56 3010 3010 -844  -949 1.63 012 1
832 17.442 -19.974 5.619 7.854 5.62 5.08 8.67 785 3060 -3166 22 010 2
833 17.453 -31.971 355.652 1.122 35565 355.65 1.12 1.12 221.6 1809 6169 1.86 1
834 17.453 -31.971 355.652 1122 35565 35565 1.12 1.12 3113 2322 7135 1.43 1
835 17.453 -31.971 355.652 1.122 35565 355.65 1.12 1.12 3324 3219 360 029 1
836 17.457 56030  83.997 33.680 8400 84.00 33.68 3368 -1002 -163.5 6.11 0.13 1
837 17.462 -13.974 10.899 10.845 10.90 10.90 10.85 1085 -~1214 1266 221 0.25 1
838 17.462 -13.974 10.899 10.845 10.90 10.90 10.85 1085 ~1477 -1583 305 02 1
839 17.462 -13.974 10.899 10.845 10.90 10.90 10.85 1085 1688 -200.5 519 021 1
840 17.462 -13.974 10.899 10.845 10.90 10.90 10.85 1085 -211.1 -2322 267 017 1
841 17.462 -13.974 10.899 10.845 10.90 10.90 10.85 1085 2427 -269.1 3.07 013 1
842 17.462 -13.974 10.899 10.845 10.90 10.90 10.85 1085 2902 -3166 33 017 1
843 17.466 -29.975 357411 2081 35741 35741 2.08 2.08 168.8 163.6 142 016 1
844 17.476 2.025 25.307 18.744 2531 25.31 18.74 1874 -3904 4063 209 013 1
845 17.483 60.025 88.784 33.397 91.57 86.39 37.35 3175 -1160 -2057 11288 033 15
846 17.501 0.023 23.647 17.455 23.65 23.65 17.45 1745 1161 -1266 1.3 013 1



TABLE 2—Continued

No. Peak ttjys 81950 Peak / b I max I min bmax  bmin ¥ max Fax #pts
y- 847 17.501 ~39.976 349.293 -3.781 34929 34879 ~3.02 -3.78 279.6 1.63
Lo 848 17.501 ~39.976 349.293 ~3.781 34929 34929 -3.78 -3.78 327.1 1.4
e 849 17.508 28.026  51.656  28.652 51.66 51.66 2865 2865 897 3.5

850 17.508 -21.974 4.434 5.989 4.43 3.37 7.61 599 947 7.1

851 17.514 38.028 62831 31159 6283 6283 3116 31.16 -1108 2.7

852 17516 62026 91.160 33062 9116 9116 33.06 3306 -94.9 1L

853 17.522 -31974 356.136 0.382 35614 35614 0.38 038 2058 3.

854 17.522 -31.974 356.136 0382 356.14 356.14 0.38 0.38 263.8 29

855 17.522 ~31.974 356.136 0382 356.14 356.14 0.38 038 2955

856 17.522 -31.974 356.136 0382 135614 35614 0.38 038 3324

857 17.522 ~31.974 356.136 0.382 356.61 356.14 038 -036 -290.2

858 17.524 -3.976  20.186 15202 2019 2019 15.20 1520  -89.7

859 17.524 ~3.976  20.186 15202 2019 2019 15.20 15.20 110.8

860 17.524 -3.976  20.186 15202 2019  20.19 15.20 1520 -105.5

874 17.588 -13.979 11.879 9.274 11.88 11.88 9.27 927 3535

875 17.602 ~29.981 358370 0.595 359.96 1 694 -531 2058

876 17.608 -35980 353348  -2.688 35335 35335 -2.69 ~2.69 163.6

877 17.623 66.020  95.836 32.098 9584 9584 3210 3210 -89.6

878 17.627 52018  79.299 32019 7930  79.30 32.02 3202 -1477

879 17.640 -39.982 350.146  -5.128 350.15 350.15 -5.13 -5.13  -1794

880 17.653 38.021 63.241 29.556 6324  63.24 29.56 2956 -100.2

881 17.656 -33.980 355353  -2.117 35625 35535 -2.12  -3.59 147.7

882 17.658 ~27.984 0.447 1.047 0.45 0.45 1.05 1.05  ~174.1

883 17.658 -27.984 0.447 1.047 0.45 0.45 1.05 1.05 2005

884 17.661 -17.982 8.989 6.283 8.99 8.99 6.28 6.28 1319

885 17.661 -31.981 357.080 -1.107 357.08 357.08 -L.11 -L11 174.1

886 17.664 56.021 84.033 31940 8409 84.00 3281 3107 -1266

887 17.670 ~7.983 17.744 11.304 17.74 17.74 11.30 1130 -79.1

888 17.679 68.021 98.155 31.619 98.16  98.16 3162 3162 1108

889 17.683 ~29.985 358922 -0289 35892 35892 029 -029 2322

890 17.684 2.015 26.839 15.989 26.84 1599 15.99 110.8

891 17.684 50016  77.020 31285 81.58  74.64 34.23 3029 -527

é{i}g}'ﬂ 892 17.693 10017 34402 19.478 3440 3440 19.48 1948 -110.8

G 893 17.697 ~25.984 2.419 1.666 4.05 242 2.83 167 -116.1
i

. 894 17.709 0.013 25.194 14710 2519 25.19 1471 1471 -116.1

898 17.727 -13.986 12.926 7.543 14.50 12.93 8.84 754 844
899 17.7271 ~27.987 0.929 0.264 0.93 0.93 0.26 026 ~-1583
900 17.731 16013 40464 21482 4046 4046 2148 2148  -844
901 17.732 -3.98  21.756 12487 2176 2176 12.49 1249 -1319

17.763 10014  34.868 1855 3487 3487 18.56 1856  —89.7

17.775 20013 44701 22.463 4470 4470 224 246 -1160

17.778 -35.980 350.970 -6.493 35097 350.56 -5.81 -6.49 -153.0

17.778 ~39.989 350970 6493 35261 35097 -5.31 -649 -1266
o1 17.796 -13.989 - 13.442 6.671 13.44 13.02 7.39 667 =950
92 17.797 -27.991 1.405 -0.523 1.40 140 052 -052 1847
913 17.797 ~21.991 1405  -0.523 339 1.40 005 -131 -1688
914 17.800 -17.989 10.013 4.584 10.01 10.01 4.58 4.58 174.1
915 17.801 -3.989 11.581 2221 u27 11.58 11.58 116.1
916 17.803 4010  29.531 15338 2953 29.53 15.34 1534 1108
917 17.804 80.014 111.906  29.575 11191 111.83 2958 2918 1266
918 17.817 -35.989  354.661 -4.846 35515 35466 485 568 1214
919 17.819 -13.990 13.607 6.388 1361 13.44 6.67 639 -358.8
920 17.832 10.010 35333 17.630 4382 2742 2240 1438  -79.1

17866  -13.992 13952 5797 1395 1395 580 580 -1108

93
92U
926 17.872 56.011 84.159 30.203 84.16 84.16 3020 3020 -105.5
927 17.896 ~35993 355.147  -5.683 355.15 35515 -568 568 147.7
928 17.896 -35993 355147 -5683 35515 35515 568 568 -1108
929 17.902 2.005  28.408 13.089  28.41 28.41 13.09 13.09 137.2
930 17.904 -29.995 0.401 ~2.761 0.85 040 -276 -355 ~1425
. : . X . 387 076 076 -195.2
932 17.906 ~25.993 3.867 0758 4.80 0.40 167 276 -2480
3.87 038 -076 -2796
S

934 17915 66.006 95741 30323 9574 9574 3032 3032 1160
A 935 17.925 -15.994 12.647 4.048 12.65 11.08 4.05 1.89 -364.1
G 936 17.927 0.003  26.776 11.820 2678 2678 11.82 11.82  -844
ﬁ%figﬁ# 937 17.928 70.008  100.371 30.165 10037 10037 3016 3016 -1002
938 17.935 ~21.994 7.521 0.917 752 1.52 0.92 092 2583
939 17.938 -19.997 9.269 1.885 9.27 9.27 1.88 1.88 -316.6

940 17.940 -3.996  23.283 9.758 2328 23.28 9.76 976  -950
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TABLE 2—Continued

No. Peak @tjgs0 81950 Peak [ b Imax Imin bmax bmin vmax vmn Fax oo pts
Sil 17948 31994 338951 4250 35895 35895 -425 425 1417 1319 236 017 1
942 17048 31994 358951 -4250 35895 35895 425 425 1794 1583 218 010 1
o 17948 31994 358951 4250 35895 35895 425 425 -1583 1794 257 015 1
044 17948 31994 358951 4250 35895 35895 425 425 -2533 -258S 120 OIS 1
945 17.948 -31.994 358.951 ~4250 359.81 357.12 —4.25 -5.83 -89.7 1583 3115 036 6
946 17.949 -17.996 11.083 2.748 11.08 11.08 2.75 2.5 -950 -100.2 173 020 1
947 17.961 48.007 75.198 28.294 7520 75.20 2829 2829 ~131.9 -137.1 113 013 1
948 17.976 -25.997 4.337 -1.573 434 4.34 ~1.57 ~1.57 -1688 -179.4 1.88 0.15 1
949 17.983 36.005 62.196 25.212 6220 6220 25.21 2521 -1002 -1108 117 008 i
950 17.984 12.003 38.223 16.468 38.22 38.2 16.47 1647 -1213  -1372 260 014 1
951 17.987 -21.998 7.879 0.289 12.54 6.93 102 -209 -1108 ~-1372 11.08 019 9
952 17.988 56.006 84.266 29.232 84.27 84.16 30.20 2923 -1160 1477 513 013 2
953 17.995 24.002 49.915 21.116 50.29 49.92 2112 2023 -13.8 -1319 2140 034 2
954 17.995 24.002 49915 21.116 53.99 47.64 24.16 2103 -1160 -1582 2485 019 9
955  17.995 50001 77495 28315 T1.50 7150 2831 2831 -105.5 ~126.6 197 00 1
956 18.003 -33.996 357.542 -5.834 357.54 35154 ~5.83 -583 -1372 -1530 226 014 1
957 18.005 ~28.000 2.790 ~2906 359.39 0.40 -276 =502 -633 -1741 256.92 1.33 6
958 18.027 54.000 82.042 28.649 82.04 82.04 28.65 2865 -1108 1424 339 012 1
959 18.034 -23.998 6.462 ~1.263 6.46 5.52 0.38 -126 -2902 3113 332 01 3
960 18.035 -35999 355973 ~7.152 35597 35384 ~7.15 -8.17 -279.7 3008 537 0.18 3
961 18.035 -35999 355973 -1152 35597 35597 -1.15 ~1.15 1214 110.8 1.42 012 1
962 18.035 35999 355973 ~7.152 35597 35597 ~1.15 ~1.15 258.5 253.3 .10 0.1l 1
963 18.038 -12.000 16.946 4.590 17.51 16.95 4.59 357 -1053 1264 454 011 3
964 18.054 51.999 79.836 28.09 79.84 79.84 28.10 28.10 ~153.0 -1635 114 0.08 1
965 18.064 ~16.000 13.633 2.309 13.63 13.63 231 2.31 -95.0 -1108 275 020 1
966 18.065 23.998 50.289 20.231 50.29 50.29 20.23 2023 -1424 1582 268 021 1
967 18.066 40,002 352592 -9.380 35333 35259 -938 -10.80 1266 84.4 9.12 025 2
968 18.076 -20.003 10.231 0.189 10.23 10.23 0.19 019 -2902 3008 170 013 1
969 18.076 -20.003 10.231 0.189 10.23 10.23 0.19 019 -3113 -3377 3.93 0.18 1
970 18.080 3.997 31.474 11.640 3147 30.99 12.56 11.64 126.7 116.1 1.83 0.11 2
971 18.084 ~28.004 3.304 ~3.824 3.30 3.30 -3.82 -3.82 2374 195.2 543 016 1
972 18.087 36,000 62.595 24.012 65.19 59.87 32.07 20.24 -949 ~200.5 18424 059 25
973 18.087 -32.000 359.814 ~5.794 359.81 1.73 -5.13 -5.79 1417 126.6 3.89 0.14 2
974 18.087 -32.000 359.814 -5.794 359.81 35939 -5.02 -5.79 168.8 1372 424 012 2
975 18.087 -32.000 359.814 -5.794 359.81 359.39 -502 -579 195.2 174.1 3.08 0.11 2
976 18.087 -32.000 359.814 -5.794 359.81 359.81 -5.79 -5.79 116.1 100.3 310 021 1
977 18.104 39.999 66.869 24.964 69.27 63.68 2196 24.09 -844 1424 2192 016 9
978 18.104 36003 356376 -7.894 35638 356.38 -7.89 -7.89 105.5 95.0 1.61 0.13 i
979 18.104 -36.003 356.376 -7.894 35677 356.38 ~1.89 -8.64 -279.7 -300.8 655 020 2
980 18.112 49.996 77720 27.210 77.72 7172 27.21 2721 -137.1  -1424 1.1 0.14 1
981 18.120 -38.002 354.681 -8.998 354.68 354.68 900 -9.00 95.0 89.7 1.06 013 1
982 18.139 51.999 86.692 28.249 86. 86.69 28.25 28.25 ~138 -1002 590 027 1
983 18.143 29.998 56.684 21.404 56.68 56.68 21.40 21.40 -633 -1266 8.73 0.16 1
984 18.145 81999 114.028 28511 11403 11399 28.51 28.19 ~1055 1213 230 008 2
985 18.152 21.995 48,813 18.354 48.81 46.77 18.35 17.82 -1213 -1319 2.63 1831 2
986 18.157 -18.005 12.537 0.160 16.01 11.25 391 -2.51 -3588 -379.9 1625 020 9
987 18.158 51.994 80.018 27.156 80.02 80.02 27.16 2716 -1002 ~153.0 616 015 1
988 18.188 -12.007 18.004 2.672 18.00 18.00 2.67 267 -1211  -1369 1.60 009 1
989 18.188 -12.007 18.004 2.672 18.10 18.00 2.67 250 2741 -300.5 3.4 013 2
990 18.219 69.995  100.347 28.671 10035 100.35 28.67 28.67 -949 -1160 222 010 1
991 18.219 $9.995 100.347 28.671 10035  100.35 28.67 2867 -3060 ~316.5 453 043 1
992 18.220 61.993 91.272 28.108 93.58 91.18 29.07 2185 -1055 1266 476 011 3
993 18.222 27.993 55.072 19.727 55.07 48.81 21.57 18.34 -73.8 1477 4839 031 8
994 18.247 53.990 82.385 26.734 82.38 82.38 26.73 2673 -137.1  -1477 1.47 013 1
995 18.257 -12.010 18.487 1.780 18.49 18.49 1.78 178 ~1369 1528 1.56 0.09 1
996 18.257 -12.010 18.487 1.780 18.58 18.49 1.78 161 ~1158 -1264 2.75 0.17 2
997 18.270 -12.010 18.580 1.608 18.58 18.58 1.61 161 -13L7 1369 1.17 0.15 1
998 18.274 51.988 .246 26.101 80.25 80.25 26.10 26.10 -738 -1319 1264 027 1
999 18.274 40012 353692 11512 35369 35333 -10.80 -11.51 131.9 121.4 2.15 0.12 2
1000 18.279 ~28.013 4.533 -6.098 4.53 4.53 -6.10  -6.10 131.9 i16.1 243 0.19 1
1001 18.286 33.992 61.374 21.055 61.37 61.07 21.87 21.06 -949 -116.0 432 015 2
1002 18.292 -28.014 4.614 ~6.251 4.61 4.61 -6.25 -6.25 -89.7 -121.4 450 021 1
1003 18?295 -20.013 11.708 -2.511 1171 1 -2.51 -2.51 -950 -1108 240 016 1
1004 18312 36012 357.545 10,139 35755 35755 -10.14 -10.14 -2849 -2902 1.11 0.11 1
1005 18.321 -24.012 8.351 -4.726 10.26 7.9 -3.21 =557  ~1952 -2269 1570 - 0.22 5
1006 18.326 -12.013 18.969 0.882 18.97 18.58 1.61 038 -2900 3005 202 008 2
1007 18.343 40015 354046 12231 35405 35360 -1l S51 -1223 158.3 142.5 306 013 2
1008 18.343 40015 354046 -12231 35439 353.33 -10.80 1295 1319 89.7 1293 019 4
1009 18.361 -14.015 17.447 ~0.515 17.45 17.45 -0.51 -0.51 -~1425 1583 172 010 1
1010 18.365 -18.015 13.946 -2.453 13.95 13.95 -2.45 -245 -1108 -121.3 125 009 i
1011 18.366 -4.015 26.308 4.132 26.31 2631 4.13 413 -1161  -1266 1.08 007 1
1012 18.384 67.988 98.137 27.665 98.14 98.14 27.67 21.67 -89.6 -126.6 5.03 0.15 1
1013 18.398 1.982 31.869 6.488 33.93 31.87 6.88 556 ~1266 1372 3.0 010 3
1014 18.401 ~30.018 3.478 ~-8.439 3.89 3.48 -8.44 -9.26 126.6 105.5 349 012 2
1015 18.402 55.986 84.854 25.799 84.85 84.85 25.80 2580 -~1582 1688 119 009 1
1016 18.421 -16.016 16.085 -2.216 16.09 14.47 -2.22 -3.46 -844 1002 223 018 2
1017 18.421 -16.016 16.085 -2.216 17.01 14.47 -1.33 -399 -364.1 3746 530 012 5
1018 18.431 ~28.020 5.458 ~7.885 5.46 5.46 ~7.88 -7.88 -1161 -131.9 1.84 012 1
1019 18.444 -32.017 1.917 ~9.824 1.92 1.92 -9.82 ~9.82 142.5 137.2 110 012 1
1020 18.450 75.985 107.17%9 27.847 107.18 107.18 27.85 27.85 1002 -110.8 1.34 013 1
1021 18.463 ~6.019 25.215 1910 25.21 25.21 191 191 -1002 ~1161 197 014 1
102 18.475 -26.020 7.524 -1.501 752 7152 ~150 ~1.50 153.0 126.6 262 010 i
1023 18.489 -12.020 20.081 -1.222 20.08 20.08 -1.22 -1.22 -1475 -1528 166 021 1
1024 18.489 12020 20081 -1222 2008 2008 -122 122 -379.7 3902 127 009 i
1025 18.492 40022 1354781 13781 35478 35478 -13 78 -1378 2849 -2902 123 0.15 i
1026 18.503 ~20.023 13.071 -5.109 13.07 13.07 -5.11 -5.11 -3535 3603 204 015 1
1027 18.524 -2.022 29.180 2.962 29.18 29.18 296 296 -1161 -1266 145 013 1
1028 18.535 -12.023 20.394 -1.822 20.39 20.39 -1.82 -1.82 -1053 11538 1.60 013 1
1029 18.552 -22.025 11.595 -6.634 11.60 11.60 -6.63 ~6.63 205.8 190.0 1.87 0.12 1
1030 18.561 40025 1355.114 -14.511 35511 35511 -l4 51 -14.351 100.2 89.7 1.49 011 1
1031 18.580 -28.027 6340  -9.653 6.34 6.34 -9.65 -9.65 269.1 258.6 112 008 1
1032 18.593 -8.025 24.333 -0.727 26.24 2433 006 -073 -401.0 -4168 3.0 015 2
1033 18.599 -24.024 10.089 -8.114 10.09 10.09 -8.11 -8.11 1319 121.4 177 0.17 1
1034 18.611 -30.028 4689 ~10.892 4.69 260 -1007 -1222 -3219 3271 396 016 4
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TABLE 2—Continued

No.  Peak atj95 S1950 Peak [ b Imax Imin  bmax bmin vmax  vmin Fre T ¥ pts
1035 18.611 -30.028 4.689 -10.892 4.69 4.6 1089 -10.89 -260.1 -274.4 1.4 017 1
1036 18.629 ~16.026 17.465 ~4.881 17.92 17.01 -3.99 -577 -2163 2322 313 0.10 3
1037 18.631 —40.028 355440 -15244 35544 35544 1524 1524 116.1 105.5 1.35 0.09 1
1038 18.631 —40.028 355440 15244 35544 35544 1524 1524 2744 -2902 2.21 0.12 1
1039 18.656 3.970 35.419 3.969 35.42 3542 3.97 397 -1266 -~1372 1.40 010 i
1040 18.695 ~28.032 7.009 -11.035 7.01 7.01 -11.04 -~11.04 284.9 269.1 217 0.13 i
1041 18.700 ~8.029 25.070 ~2.151 25.07 25.07 ~2.15 -2.15 -94.7 -100.0 1.38 0.17 1
1042 18.700 -8.029 25070 -2.151 25.07 25. -2.15 -2.15  -1158 -1264 1.08  0.08 1
1043 18.700 —40.031 355758 15977 35576 35576 -1598 -15.98 105.5 89.7 142 007 1
1044 18.751 -6.032 27.188 ~1.898 27.19 27.19 -1.90  ~1.90 -89.7 ~110.8 268 012 1
1045 18.767 19.967 50.566 9.675 52.51 48.61 10.30 792 -369 -1266 63613 3.25 s
1046 18.775 ~28.036 7460 ~11.990 7.53 746 -1199 -12.15 2849 221.6 2339 04 2
1047 18.788 ~28.036 7534 -12.147 7.53 753 -~12.15 -1215 -89.7 -147.7 1459 027 1
1048 18.788 -28.036 7.534 -12.147 7.53 753 -~12.15 -12.15 131.9 100.3 442 018 1
1049 18.788 ~28.036 7534 -12.147 7.53 753 -1215 -12.15 248.0 232.2 212 015 1
1050 18.788 -28.036 7534 -12.147 7.53 753 -~12.15 -1215 -1583 -184.7 6.48 0.24 1
1051 18.788 ~28.036 7.534 -12.147 7.53 7.53  -12.15 -1215 -1952 -2480 1096 022 1
1052 18.788 -28.036 7534 -12.147 7.53 7.53 ~12.15 1215 -258.5 -284.9 5.17 0.19 1
1053 18.788 -28.036 7534 -12.147 7.53 7.53 -12.15 -~1215 3060 -~316.6 215 0.19 1
1054 18.824 1.963 34.795 0.802 34.80 34.80 0.80 080 -3429 -348.2 1.21 0.13 1
1055 18.839 -22.038 13372 -10.230 13.37 1337 -1023 -1023 -1161 -174.1 7.18 0.17 1
1056 18.839 ~22.038 13372 -10.230 13.37 1337 -1023 -1023 -1952 -205.8 2.04 0.14 1
1057 18.839 ~22.038 13372 -10.230 13.37 1337 -1023 -1023 -2163 -2269 206 015 1
1058 18.839 -22.038 13372 -10.230 13.37 1337 -1023 -1023 -2374 -2480 220 016 1
1059 18.839 -22.038 13.372  -10.230 13.37 1337 -1023 -1023 -269.1 -3219 6.35 0.16 1
1060 18.839 —-40.037 356378 -17.459 35638 135638 ~17.46 -17.46 110.8 95.0 237 017 1
1061 18.839 ~40.037 356378 -17.459 35638 135638 -17.46 -17.46 126.6 121.4 1.21 0.12 1
1062 18.852 7.963 40.321 3.186 40.32 40.32 3.19 319 1266 -137.2 112 0.08 1
1063 18.857 -28.039 7.922 -12.985 192 792 -1299 -129 284.9 200.5 27.15 0.45 1
1064 18.909 ~22.041 13790 ~11.103 13.79 1379 1110 -1110 -3588 -369.3 170 013 1
1065 18.914 —28.042 8233 -13.664 8.23 823 -1366 -13.66 190.0 142.5 6.07 0.16 1
1066 18.916 ~16.039 19.325 -8.593 19.33 17.16 -8.59 ~9.78 147.8 116.1 23.13 0.54 3
1067 18.931 —4.041 30.195 -3.377 30.74 28.60 ~3.38 ~4.66 -89.7 ~105.5 3.20 0.11 3
1068 18.959 -6.042 28.603 4,662 28.60 28.60 ~4.66 -4.66 -3113 -3218 1.08 0.07 1
1069 18.978 ~22.044 14204 -11.976 14.62 1420 -1198 -12.85 -1688 -221.6 552 016 2
1070 18.983 ~28.045 8.613 -14.507 8.69 8.61 -14.51 1467 126.6 95.0 6.05 0.17 2
1071 18.996 ~28.046 8.686 -14.669 8.69 861 -1451 -14.67 1583 137.2 4.19 0.11 2
1072 18.996 -28.046 8686 -14.669 8.69 869 -1467 -1467 179.4 168.9 L17 0.08 1
1073 18.996 ~28.046 8.686 ~14.669 8.69 869 -1467 -1467 200.5 190.0 128  0.08 1
1074 19.038 ~6.045 29.141 -5.719 29.14 29.14 ~-5.72 -572  -~2902 -300.7 112 008 1
1075 19.045 11.954 45.178 2.494 45.18 45.18 2.49 249 -401.0 -406.2 1112 013 1
1076 19.048 -22.047 14616 ~12.854 14.62 1462 -1285 -1285 258.6 248.0 1.63 012 1
1077 19.048 ~22.047 14616 ~12.854 15.02 1462 -1285 -1373 2005 -269.1 9.19 0.16 2
1078 19.057 ~40.047 357.296 -19.808 35730 357.30 -19.81 -19.81 -950 -105.5 146 014 1
1079 19.057 —40.047 357296 -19.808 35730 357.30 -19.81 -19.81 3166 -327.1 1.23 0.08 1
1080 19.070 37.956 68.927 13.692 69.63 66.92 13.69 1220 -1319 -1635 32.78 0.45 4
1081 19.088 79955 111815 26241 11181 111.81 26.24 26.24 ~94.9  -126.6 420 014 1
1082 19.111 -38.047  359.521 -19.721 35952 359.18 -18.84 -19.72 -1688 -184.7 237 0.09 2
1083 19.117 ~22.050 15.024 -13.734 15.02 15.02 -13.73 -13.73 190.0 179.4 2.88 0.21 1
1084 19.117 ~22.050 15.024 13734 15.02 1502 -13.73 -13.73 221.6 200.5 381 0.17 1
1085 19.122 ~28.051 9.358 -16.196 9.36 899 1535 -1620 -1002 -1319 3.69 0.11 3
1086 19.122 ~28.051 9.358 -16.196 9.36 9.11 -1563 1620 -84.4 ~95.0 221 0.15 2
1087 19.165 ~36.051 1.748  -19.645 175 178 -19.64 -19.64 95.0 84.4 1.29 0.09 1
1088 19.178 ~34.055 3.790 -19.098 3.79 379 -19.10 -19.10 -2533 -2955 8.58 0.28 1
1089 19.178 -34.055 3.790  -19.098 379 379 1910 -19.10 -3060 -327.1 745 031 1
1090 19.193 ~12.052 24749  -10.454 25.11 2475 -1045 -11.19 1322 121.6 227 o1 2
1091 19.197 -22.054 15488 ~14.744 1549 1549 -1474 -1474 2164 163.6 8.32 0.21 1
1092 19.197 ~22.054 15488 -14.744 15.49 1549 -1474 -1474 -1055 ~116.1 2.27 0.17 1
1093 19.197 ~22.054 15488 -14.744 15.49 1549 -1474 -1474 -1372 1583 2.28 0.11 1
1094 19.214 57951 88.842 19.950 88.84 88.84 19.95 19.95 -79.1  -1002 512 024 1
1095 19.215 —28.055 9.847 -17.332 9.85 9.85 1733 -1733 -1002 -1266 270 012 1
1096 19.215 ~28.055 9.847 -17.332 9.85 985 1733 -1733 -1372 -1583 2.31 0.10 1
1097 19.215 ~28.055 9.847 -17.332 9.85 985 -17.33 -1733 -343.0 -3535 1.43 0.10 1
1098 19.217 -32.052 5955 -18.844 5.95 411 -18.84 -1991 3008 -3166 1.86 011 2
1099 19.228 ~2.054 34.013 -6.417 34.01 34.01 -6.42 ~6.42 -89.7 -100.2 L1 0.08 1
HOO 19.248 ~34.058 4.108 ~ ~19.908 4.11 411 =1991  -19.91 1319 i10.8 214 010 1
1101 19.265 —40.056 358.111 22075 35811 358.11 -2207 -2207 -3166 -321.9 1.45 0.17 1
1102 19.271 -28.058 10.139  -18.021 10.14 9.85 -17.33 -18.02 2849 274.4 3.07 0.18 2
1103 19.271 ~28.058 10.139  -~18.021 10.21 9.85 -17.33 -18.18 263.8 153.0 3516 036 3
1104 19.284 ~28.058 10207 -~18.182 10.21 9.85 ~1733 -18.18 -1688 -242.7 42.78 0.55 4
1105 19.284 ~28.058 10207 -18.182 10.21 10.14 -18.02 -18.18 -633 -163.6 21.60  0.48 2
1106 19.284 -28.058 10207 -18.182 10.21 10.21 ~18.18 -18.18 -58.0 -84.4 14.02 0.46 1
1107 19.284 ~28.058 10,207 -18.182 10.21 1021 ~18.18 -18.18 ~95.0 ~110.8 9.41 0.48 1
1108 19.284 ~28.058 10.207 -18.182 10.21 1021 ~-18.18 -18.18 -1214 -1425 11.96 047 1
1109 19.284 -28.058 10207  -18.182 10.50 1021 -18.18 -18.88 -1688 2427 1586 045 2
1110 19310 17.942 52271 1.894 5227 227 1.89 180 -3957 4082 1.08 007 1
1111 19.335 ~22.060 16287 ~16.511 16.29 1629 -1651 -1651 163.6 142.5 272 015 1
112 19.335 -40.059 358.370 -22.836 35837 037 2205 -22.84 -89.7 ~105.5 .80 010 2
1113 19.340 ~28.061 10497 -~18.876 10.50 1050 -18.88 -18.88 1794 131.9 8.07 0.21 1
1114 19.340 ~28.061 10.497 -18.876 10.50 1050 -18.88 -18.88 200.5 190.0 1.95 0.15 1
1115 19.340 -28.061 10.497 ~18.876 10.50 1050 -18.88 -18.88 -221.6 -258.5 6.06 019 1
1116 19.350 21.941 56.066 3.287 14576 52.82 28.17 3.29 -369 -1793 4983458 1688 1044
1117 19.357 -18.060 20217 -15.168 20.22 2022 -1517 -1517 1583 131.9 4.75 02 1
1118 19357 -18.060 20217 ~15.168 20.22 2022 -15.17 -1517 184.7 168.9 250 013 1
1119 19.357 -18.060 20217  -15.168 2022 2022 -1517 -1517 -1266 1372 .12 008 1
1120 19.405 -22.063 16.684 -17.399 16.68 1668 -1740 -1740 1478 116.1 3.74 0.16 1
1121 19.410 —~28.064 10.850 -19.733 10.85 10.85 -1973 -1973 131.9 121.4 1.92 0.12 i
"2 19.412 ~16.061 22442 -15.059 22.44 2201 -14.15 -15.06 116.1 1003 223 0.08 2
1123 19.413 23.937 58.237 3.475 58.24 58.24 3.48 348 -1424 ~1530 1.23 0.11 i
1124 19.423 -28.065 10916 -19.895 1092 1085 -1973 -1989 1741 126.6 927 016 2
1125 19.423 ~28.065 10916  -19.895 10.92 1092 -19.89 -19.89 190.0 1847 L16 011 1
126 19.423 -28.065 10916  -19.895 10.92 1092 -1989 -19.89 -1899 -2111 271 0.12 1
1127 19.423 -28.065 10916 -19.895 10.92 1092 -1989 -1989 -2216 -2322 2.08 0.15 1
1128 19.423 -28.065 10916 -19.895 10.92 1092 ~19.89 -19.89 2427 2585 2.08 0.12 1

(83



TABLE 2—Continued

No. Peak a9 81950 Peak { b I max Tmin bmax bmin vmax vymin Fu Toow P8
1129 19.445 T8063 30075 -12036 3008 3008 -1204 -1204 -844 949 131 01l 1
1130 19.492 —28.068 11265 -20.754 1127 1120 -2059 -~20.75 168.9 95.0 14.55 0.19 2
1131 19.492 ~28.068 11265 -20.754 1127 1127 -2075 -20.75 190.0 179.4 1.34 0.10 1
1132 19.548 28070 11544 -21.450 1154 11.27 -2075 2145 -300. 8 3113 164  0.09 2
1133 19.572 -28.071 11.659 -21.740 11.66 11.66 =-2174 -21.74 116.1 105.5 136 0.1l 1
1134 19.594 31930 66418 5231 6735 6490 6.01 307 -1582 1846 993 0.8 6
1135 19.618 28073  11.886 -22314 1189 1189 -2231 -2231 158.3 147.7 141 0.10 1
1136 19.618 28073 1188 ~-22314 1189 1189 -2231 -2231 -2902 -327.1 638 021 1
1137 19.618 28073 11886 -22314 1189 1189 2231 -231 -337.7  -3535 215 016 1
1138 19.622 30072 359366 26009 35937 35937 -2601 -26.01 100.3 84.4 176  0.09 i
1139 19.640 14072 25761 -17227 2576 2576 -1723 1723 ~73.8  -95.0 526 024 1
1140 19651 79930 112162 24801 11216 11216 2480  24.80 1214 1214 .52 029 1
1141 19.687 28076 12223 -23.176 1222 1222 -23.18 -23.18 -867 -1319 409 017 1
1142 19.687 28076 12223 -3.176 1222 1222 -23.08 2318 1583 1003 2429 042 1
1143 19.687 28076 12223 -:3176 1222 122 -2318  -2348 2163  205.8 411 030 1
1144 19.687 28076 12223 -23476 1222 1222 =238 -2 18 2797 269 1L12 026 1
1145 19.687 28076 12223 -»3.476 1222 1222 2348 2348 -3008 -3113 233 018 1
1146 19.687 28076 12223 -23.176 1234 122 -23.48 -2347 2427 1583 2758 038 2
1147 19.692 40075 359.589 -26781 359.59 359.37 -26.01 -2678 3166 -327.1 248 015 2
1148 19.7111 28077 12337 23470 1234 1222 -23.48 -2347 -3060 -3746 1560 026 2
1149 19.711 28077 12337 -23470 1234 1234 2347 -23.47 1214 95.0 773 026 1
1150 19711 38077 12337 -23470 1234 1234 -2347 -23.47 147.8 1319 511 025 1
1151 19.714 18075 22364 -19.831 2236 2236 -19.83 -19.83  -1161 1477 33t ou 1
1152 19.714 18075 22364 -19.831 2459 2236 -1870 2! 65 -2163 -2585 1605 018 5
1153 19.733 _30077 10376 -24.406 1038 1038 2441 2441 110.8 100.3 118 0.08 1
1154 19.750 65.924  98.184 lo422 9818 9784 2020 1942 896 -1002 609 02 2
1155 19.767 28079 12605 -24.168 1260 1260 2417 2417  -739 1266 2729 053 1
1156 19.761 28079 12605 -24.168 1260 1260 -24.17 -2417 2480 1003 7597 079 1
1157 19.767 38079 12605 -24.168 1260 1260 -24.17 2417 ~1372 2058 27102 044 1
1158 19.767 28079 12605 -24.168 1260 1260 -24.17 -2417 -2163 -2480 830 035 1
1159 19.780 -28080 12668 -24335 1267 1267 -2433 -2433 2533 1319 5296 067 1
1160 19.818 11921 50615 -7470 5061 5061  -7.47 -747 -949 -1002 115 015 1
1161 19.831 ~40.080 0.013 -28.329 0.01 001 -2833 -~28.33 174.1 163.6 1.16  0.09 i
1162 19.836 28082 12935 -25.037 1294 1294 2504 2504 2322 2058 498 023 1
1163 19.836 78082 12935 -25.037 1294 1294 2504 2504 -2374 -2902 1264 039 1
1164 19.849 78083 12998 -25204 1300 1294 -2504 -25.20 -1002 -1688 3480 050 2
1165 19.849 -28.083 12998 -25204 1332 1267 -2433 -2608 -147.7 -2374 6223 043 [
1166 19.849 ~28.083 12998 -25204 1332 1300 -2520 -2608 -1213 -1583 2798 047 4
1167 19.849 32083 12998 -25204 1358 13.00 -2520 -26.78 248.0 844 13894 079 4
1168 19.882 41.920 6.860 7216 7883 7463 10.89 704 -580 -1424 91212 3559 7
1168 19.900 77927 110357  23.456 11036 11036 2346 2346 -844  -94.9 3.80 028 1
1170 19.906 28085 13262 -25908 1326 1326 -~2591 2591 2216 1055 2474 035 1
1171 19.906 78085 13262 -25.908 1326 1326 -2591 2591 -2902 -295.5 142 017 1
1172 19.919 28085 13324 -26076 1332 1294 -25.04 -2608 -2005 -2796 3740 042 4
1173 19.919 _28085 13324 -26076 1332 1332 -2608 -2608 -19.1 -121.3 2095 046 1
1174 19919 38085 13324 -26076 1332 1332 -2608 -26.08 -163.6 -168.8 432 042 1
1175 19.919 JR085 13324 -26076 1332 1332 -2608 2608 2322 -2849 1454 037 i
1176 19.975 _JR088 13584 -26778 1358 1358 -2678 -26. 78 2164 1794 501 019 1
1177 19.988 25088  13.645 -26946 1365 1365 2695 -26.95 1372 58.1 11.78 018 1
1178 19.988 75088 13645 ~-26946 1365 1365 2695 ~26.95 174.1 147.8 341 014 1
1179 19.988 38088  13.645 -26946 1365 1365 -2693 -2695 -211.0 -2322 211 o1l 1
1180 19.988 38088 13.645 -26946 1365 1365 -2695 2695 2585 -274.4 171 010 1
1181 19.988 28088  13.645 26946 1365  13.65 -2695 ~2695 -2849 ~2955 121 009 1
1182 20.033 9912 50485 -11216 5048 5048 1122 -11.22 -844  -94.9 230 018 1

1183 20044 28090 13903 -27.652 1390 1390 -2765 -27. 65 897 -l1161 259 012 1
1184 20.049 —40.089 0.621 -30.782 0.80 062 -3078 -3156 -3060 -3219 324 016 2
1185 20.063 3900 45394 -14.626 4539 4382 1463 -1600 -633  -949 7 ol 2
1186 20.068 ~28.091 14010 27947  14.01 1401 -2795 2795 147.8 89.7 9.00 020 1
1187 20.068 ~28.091 14010 -27.947 1401 1401 ~2795 2795 1900 1741 193 010 1
1188 20.096 47913 83.217 8394 8322 8261 9.39 839 -79.1 -153.0 32854 513 2
1189 20.114 28093 14220 -28.529 1422 1422 -2853 -2 53 2480 2322 1.87  0.09 1
1190 20137 28004 14326 -28.824 1433 1433 2882 -28.82 -633  -110.8 474 010 1
1191 20.137 8004 14326 -28.824 1433 1433 2882 -28.82 ~1266 -137.2 128 010 1
1192 20.157 -36.092 5491 =3L178 549 549 -3118 -3L18  B44 84.4 12 023 1
1193 20205 41907 78777 4,158 7878 78.78 4.16 416 -1160 -153.0 8391 676 1
1194 20242 -38.094 3.435 -32.589 343 343 -3259 -3259 3113 3166 .11 014 1
1195 20258 ;008 21394 28434 2139 2139 2843 2843 -385.2 -395.7 1.10 007 1
1196 20.269 7903 50574 -15258 5113 5057 -1526 -16.14 -791 -89.7 235 011 2
1197 20.280 4098 39664 -21.334 3966 39.66 2133 -21.33 1267 121.4 113 012 1
1198 20.281 3901  47.085 -17.461 4709 47.09 -17.46 -1746 =738 844 123 009 1
119 20371 39901 78192 1.468  78.19  TB.19 1.47 147 -4115 4221 .07 007 1
1200 20402 98104 15496 -32.174 1550 1550 -3217 3217 2586 2375 224 010 1
1201 20.418 24103 40710 -23.168 4071 40TV 2347 -23.17 126.7 73.9 843 018 1
1202 20.448 11896 S5533 15364 5553 5553 -1536 1336 -184.6 ~1952 218 024 1
1203 20480 ~34.108 8.816 -34.616 8.82 882 -3462 -3462 84.4 73.9 Lt 008 1
1204 20485 37808 77352 -0.788 7135 7135 079 -0.79 4907 -501.2 171 015 1
1205 20488 7895 52349 -18.020 5235 5235 -18(2 -18.02 -79.1 -1108 29  0.09 1
1206 20.489 3893 48758 -20.141 4876 4716 -20.14 -21 55 -1 949 202 0.09 2
1207 20519 17893 61255 ~-12869 6126 6126 -12.87 -1287 -896 ~1055 236 016 1
1208 20.545 ~40.108 1710 -36.399 1.83 1.58 -3561 -37.19 -3060 -3271 533 019 3
1200 20599 -38.108 4284 -36.750 428 411 -3582 -3675 1214 1425 344 011 2
1210 20599 —38.108 4284 -36.750 6.70 428 -3625 -36.75 1161 -1214 1.65 010 2
1211 20.695 13886 59357 ~-17.248 5936 5936 -1725 -1725 -738 549 255 013 1
1212 20765 7885 54721 -21.485 5472 5311 . -2149 2286 -1 949 244 010 2
1213 20.823 -—40.118 2124 -39.570 479 203 -3878 —4037 -3113 3211 489 018 4
1214 20829 -28120 17294 -37.629 1729 1729 -37.63 -37.63 89.7 79.2 136 0.09 1
1215 20865 17881 64248 -16.885 6425 6425 1688 -16.88 -89.6 -1002 12 o1 i
1216 20967 -28.124  17.855 -39.411 1785 1785 -39.41 -3941 633 950 280 Gl 1
1217 20972 -40.123 2281 41277 2.28 228 -4128 -4128 1055 -110.8 1.06 010 1
1218 20992 15875 63728 -19.545 6373 6373 -19.34 -19.54 -1002 -1108 .17 008 1
1219 21011 -36.123 7.641 41375 7.64 764 -4137 -4137 2955 3008 117 013 1
1220 21.042 -40.125 2337 42071 234 234 -4207 -4207 -1214 -1319 1.48 012 1
1221 21.042 ~40.125 2337  -42.071 238 734 4207 4287 -3060 -3219 206  0.09 2
1222 21.045 79.877 113927  21.535 11393 11393 2153 21 53 121.4 1214 120 023 1



TABLE 2—Continued

No.  Peak @540 81950 Peak ! b I max Imn bmax bmin  vmax vmin Fux #ps
A5, 1223 21101 53.873 93.748 4.413 93.75 93.75 4.41 441 -1793 -1952 L7 1
%jfgigj 1224 21.181 -40.130 2415 -43.666 2.42 238 -4287 4367 -1055 -1266 3.18 2
k- 1228 21.181 —40.130 2415 —43.666 2.42 242 4367 4367 1214 -1372 274 1

1226 21.204 53.870 94.371 3.747 94.37 94.37 3.75 375 -~-1846 -205.7 2.10 1
1227 21214 5.867 57.060 -28.131 57.06 57.06 -28.13 ~28.13 ~73.8 ~-84.4 1.23 1
1228 21.261 7.869 59.356 -27.520 59.36 5936 2752 -271.52 -68.5 ~94.9 2.74 1
1229 21.320 -40.134 2445 45258 2.44 244 4526 4526 -284.9 2955 1.06 i
1230 21.369 -36.134 8176 —45.695 8.18 818 4570 -4570 -3482 -353.5 1.09 1
1231 21.451 19.863 71.498 -22.023 71.50 7150 -22.02 -~-2.02 -3429 -3482 1.08 1
1232 21.451 19.863 71.498 -22.023 72.32 71.50 -22.02 -285 -311.3 -3376 4.65 2
1233 21.537 13.859 67.477 -26.940 69.36 67.48 -2582 -2694 ~73.8 -94.9 2290 2
1234 21.577 ~24.139 25.897 —46.393 25.90 2590 -4639 -46.39 -950 -105.5 1.50 1
1235 21.604 27.860 79.156 -17.951 79.16 79.16 -~1795 -1795 -1055 -116.0 1.58 1
1236 21.608 ~40.142 2333 -48.561 233 233 -4856 -48.56 -1003 1055 1.23 1
1237 21.608 ~40.142 2333 -48.561 238 233 4776 4856 3060 3219 3.00 2
1238 21.612 33.862 83.528 -13.667 84.18 83.53 -1367 -142% -949 -1266 18.94 2
1239 21.652 57.861 99.859 4.038 99.86 99.86 4.04 404 -4959 -506.5 115 1
1240 21.681 23.856 76.984 -21.548 76.98 7698 2155 -21.55 -84.4 -89.6 1.23 1
1241 21.726 ~24.143 26.666 —48.362 26.67 26.67 4836 -4836 -844 -105.5 1.82 1
1242 21.744 ~-0.147 56.744 -38.092 56.74 5674 -38.09 -38.09 89.7 84.5 1.21 1
1243 21.889 23.851 79.28 -23.505 79.23 7923 -2351 -23.51 ~89.6 ~94.9 117 1
1244 21.955 -22.151 30.946 -50.867 30.95 3051 4994 -50.87 -1266 1424 3.41 2
1245 21.955 -22.151 30.946 -50.867 31.39 30.51 4994 -51.79 -89.7 ~116.1 6.03 3
1246 2.14 43.849 94.879 ~9.849 94.88 94.88 -9.85 -9.85 -110.7 -1477 1279 1
1247 2.182 7.845 69.875 -38.000 69.88 69.88 ~38.00 ~38.00 ~68.5 ~79.1 1.13 1
1248 22.243 ~40.157 1.024 -55.800 1.02 048 -5580 5736 -3060 -321.9 4.78 3
1249 22.246 33.847 89.872 -18.677 89.87 89.87 -1868 -18.68 -94.9 ~121.3 8.92 1
1250 22.385 37.844 93.707 -16.343 93.71 9371 -1634 -1634 -1160 -1266 1.85 1
1251 2.418 47.844 99.532 ~8.109 10332 -755 ~-11.54 -1213 -1688 134.43 12
1252 22.586 79.838 117.102 18802 117.10 117.10 18.80 18.80 121.4 1214 1.36 1
1253 2671 -40.165 358961 -60.574 359.77 265 -5903 -6168 -3113 -327.1 5.74 5
1254 22.693 ~32.163 15403 -62.044 15.40 15.34 -62.04 -62.93 1214 110.8 10.29 2
1255 2.695 39.837 98.021 -16.528 98.02 98.02 ~1653 -1653 1055 -110.7 1.36 1
1256 2.740 -40.166 358499 -61.340 35850 35850 -61.34 6134 2533 2427 114 1
1257 2.744 ~34.168 11.009 -62.562 11.01 11.01  -6256 -6256 3324 -3377 L18 1
1258 22,780 -36.165 6.570 -62.728 6.57 224 6248 -62.73 116.1 110.8 L 2
1259 22.788 9.834 80.388 —42.502 80.39 80.39 4250 -42.50 ~68.5 -89.7 2.03 X 1
1260 2754 ~38.164 2245 -62.476 358.00 1.79 -60.88 -63.27 68.6 47.5 6.00 3 5
1261 2.850 63.837 110428 4.147 11043  108.87 4.56 269 -1846 2004 3.28 3 3
1262 2927 -6.168 66.067 -55.721 67.49 63.15 -5494 -57.70 -52.7 ~54.9 60.97 . 5
1263 22.959 -40.169 356.761 -63.714 35676 35676 -63.71 -63.71 -1003 -110.8 1.10 . 1
1264 22.959 —40.169 356.761 -63.714 35745 35610 -6285 -64.46 -311.3 -3166 273 . 3
1265 2.969 45834 103.609 -12.562 104.62 10249 1203 -1301 -137.1 -1582 4.12 . 3
1266 22.995 11.831 85334 —42.656 86.67 8533 4266 -43.29 -353.5 -374.6 333 z 2
1267 22.999 -36.168 5357 -—65.321 536 536 -6532 -—65.32 7.1 58.0 2.17 0.09 1
g 1268 23.003 ~38.167 0.745  -64.847 0.74 074 -64.85 ~64.85 1214 105.5 732 0.84 1
g ”53*; 1269 23.024 -12.168 58.832 -60.575 58.83 58.83 6058 -—60.58 -68.3 ~78.9 1.56 0.10 1
s 1270 23.028 ~40.170 356103 -64.458 356.76 356. 10 -63.71 -64.46 68.6 52.8 249 0.13 2
1271 23.031 3.829 79.215  —49.467 79.21 -48.82 -51.30 -311.3 -337.7 4.28 0.12 3
1272 23.051 ~32.167 14818 -66.581 14.82 14.82 ~66.58 —66.58 739 63.3 1.36 0.10 1
1273 23.056 ~8.170 65.628 -58.486 65.63 65.63 5849 -58.49 ~84.4 -89.7 1.24 0.15 1
1274 2.074 11.830 86.668 -43.293 86.67 86.67 4329 4329 -3429 -353.5 1.33 0.09 1
1275 23.148 -12.169 61.069 -62.058 63.63 60.05 -6039 -62.87 ~63 ~89.4 15.50 024 5
1276 23.163 ~28.173 25.161 -68.077 25.16 25.16 -68.08 —68.08 ~58.0 -63.3 1.16 0.12 1
127 23.167 —40.171 354613 65923 35461 35461 6592 6592 -2902 -300.8 1.53 0.11 1
1278 23.169 3.828 81.797 -50.715 81.80 79.10 ~50.10 5195 -3060 -3429 7.40 0.11 3
12719 23.169 3.828 81.797 -50.715 81.80 81.80 ~5071 -50.71 -3060 -3166 1.31 0.10 1
1280 23.222 -38.169 358.646 -67.281 359.38 35865 6651 -67.28 0 63.3 513 3 2
1281 23.237 ~-40.172 353770 -66.646 35461 35377 6592 -66.65 -~3113 -~327.1 3.9 0. 2
1282 23.329 ~32.170 13737  -70.092 19.69 678 -69.56 ~71.96 79.2 422 16.97 9
1283 23,351 11.827 91.5771 —-45.355 91.58 91.58 4535 4535 -3429 -3535 1.57 1
1284 23.356 -36.172 2232 -69.480 356.96 -68.79 -69.54 739 52.8 5.66 3
1285 23.373 47.831 108313 -12.290 109.32 10831 -1229 -1263 -1213 -153.0 7.30 2
1286 23.395 -4,173 78.017 -59.128 78.02 78.02 -59.13 -59.13 -2532 -269.1 1.49 1
1287 23.477 39.828 . 106668 -20.215 10667 . 10667  -2021 . -2021  -1055 -116.0 Li2 1
1288 23.525 -40.174  349.440 -69.529 34944 34944 6953 -69.53 68.6 58.0 1.15 1
1289 23.553 5.823 91.297 -52.061 95.21 8231 4583 -5831 -2796 -369.3 103.87 27
1290 23.573 -6.173 79.737 -62.345 81.53 7974 -6049 6234 -232.1 2743 7.40 2
1291 23.595 ~40.174 348.162 -~70.191 34944 34816 -69.53 -70.19 126.6 116.1 1.81 2
1292 23598 -34.176 5.127  -72.935 5.13 414 -7294 -T3.75 63.3 52.8 1.82 2
1293 23.610 49.825 111212 -~1L114 11121 11024 -1082 ~1111 -1477 -1582 2.14 2
1294 23614 —4.175 83270 -61.092 8327 8327 -61.09 -61.09 2216 -2321 1.63 1
1295 23.635 ~30.175 18.657 -74.233 18.70 18.66 ~74.12 -74.23 73.9 63.3 230 2
1296 23.649 -38.172 352283 -71.806 35228 35228 -71.81 -~T71.81 89.7 79.1 1.2 1
1297 23.664 —40.174 346772 -70.840  348.16 34527 -70.19 -71.47 3008 -321.9 5.32 3
1298 23.659 7.826 95.206 -51.029 95.21 9521 5103 -51.03 -3429 -369.3 3.60 1
1299 23.689 ~2.174 87.401 -60.023 87.40 87.40 -60.02 -60.02 -2849 -300.7 1.59 1
1300 2.714 25825 104.893 -34.443 10489 103.66 -34.10 -34.44 -84.4 -1055 246 2
1301 23.720 19.826 102.595 -40.159 10260 10260 -40.16 -40.16 -3957 411§ 1.65 1
1302 23.728 ~12.173 74.664 -68.420 86.94 67.83 -61.09 -7148 1424 2743 40076 42
1303 2.7 51.825 113.245 ~9.586 114.19 113.25 -9.59 -981 -1213 -168.8 18.87 2
1304  23.788 -38.172 349299 -73.177 34930 34930 ~73.18 -73.18 3113 -3219 1.90 1
1305 23.814 ~10.177 80702 -67.706 80.70 8070 6771 6171 2269 2427 244 1
1306 23.816 49.825 113.178 -11.630 11430 11136 -1138 -1377 -153.0 -1952 14.66 6
1307 23.831 5.822 97.517 -53.833 97.52 93.86 ~5342 -5598 -3324 -385.1 11.38 7
1308 23.843 ~16.179 69.665 -72.425 74.48 63.60 -70.12 -7386 1266 -226.9 63.06 10
1309 23.878 ~28.177 26.155 ~77.528 26.15 2611 7753 -78.44 ~79.1 -89.7 1.96 2
1310 23.892 -20.175 59.691 -75.409 59.69 59.69 -7541 -7541 -1794 -189.9 2.01 1
1311 23.947 ~12.174 81.679 70474 81.68 81.68 -7047 -7047 -2003 -~231.9 3% ;

é%;%% 1312 23.967 —26.174 36246 -78.565 3625 2611 7844 7857 -580  -89.7
o
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F1G. 11.—A position-velocity plot of the Magellanic Stream, where ab-
scissa is position along a great circle between (/, b) = (94.2, —39.6) and
(—50.2, —=76.1). Contours are shown at —0.03 K (dashed), 0.03K,0.06 K,
0.09K,0.12K,0.15K,0.18K,0.21 K,0.24 K,0.27K, 0.3K,0.33 K, 0.36
K,04K 08K, 1.6 K, 32K,64K, 12.8K,and25.6K.
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mates of the infall rate are particularly interesting given their
implications for Galactic structure but until distances are
known for a significant fraction of the high-velocity clouds,
direct estimates probably cannot improve on that of Oort
(1969). A review of the observational and theoretical status of
high-velocity clouds can be found in van Woerden et al.
(1985).

The total column density at all velocities is shown in Figures
12a, 12, and 12¢. This may be used to estimate the reddening
to extragalactic objects and can be compared to the diffuse
background at a variety of wavelengths. The projection is orth-
ographic, and the contours are spaced evenly in logarithmic
intervals. The contour at 100 K kms ™' corresponds to a col-
umn density of 1.82 X 10%° cm™2. The contours are spaced at
powers of 1.4 times this column density. Caution is recom-
mended in the use of column densities at low latitudes (b <
5°), where the saturation problem in the filter bank (cf. § 2)
causes inaccuracies.

FiG. 12a

FIG. 12.—Contour maps of the total column density of H 1in (@) the north, (5 the full sky, and (¢) the south, respectively. Contours are labeled in units

of K kms™.
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APPENDIX A
DATA TAPE VARIABLES

As of this writing, there is still no FITS spectral line format into which the individual spectra of the survey could be translated, and
this has considerably delayed the dissemination of the data. Two types of data tape containing individual spectra are in circulation:
 COMB format for UNIX system users and a data tape written by VMS FORTRAN. Both consist of alternating records of header
data and floating point representations of baseline corrected calibrated spectra. The COMB headers consist of the standard COMB
header, plus some auxiliary variables which have been included in the interest of completeness. These are on the FORTRAN tape as
well. The auxiliary variables are listed in Table 3. The first column lists the variable names. The variables /, are 16 bit integers, while
variables R,, are floating point. In COMB I, is stored in integer dummy header variable . isdum(n), and the value R, is stored in
real dummy header variable . rsdm(m) . The variable /;; indicates the direction of frequency switching: a 1 indicates the reference
band is higher frequency than the signal, while 2 indicates the opposite (less desirable) condition. The baseline coefficients allow the
original temperature of channel n, T}, to be recovered from the values on tape, 7, via

TD,,,=T,,+R,+R2nz+R3n§+R4+R5n+R6n2, (D
where

H, = 0 — N,

e
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TABLE 3
DATA TAPE VARIABLES

Variable Description Units
I, Hour

[2} Hour angle of observation { Minute

I3 Second

ls } .. Azimuth of observation = [, + 1073
Is

ls } o Elevation of observation e= [+ 107,
15

Iy ... Teoidiona X 10

I8 Hour
Im} .. Sidereal time begin Minute
Iy Second
Iy, Hour

15 Sidereal time end Minute
I Second
fis oonn Direction of frequency switching

R, ..... Baseline coefficient

R, ... Baseline coeflicient

Ry ..... Baseline coefficient

R, ..... Baseline coefficient

Ry ..... Baseline coefficient

Rg ..... Baseline coefficient

R, ..... Baseline fit descriptor

Ry ..... Baseline fit descriptor

Ry ... Baseline fit descriptor

Rig..... Baseline fit descriptor

Ry ..... Baseline fit descriptor

and n,, is the number of the channel falling on 0 kms ™! LSR., The baseline fit descriptors include R,, the rms of all channels farther
than nine channels from the 0 kms™' LSR channel; R;, the sum of the absolute value of the residuals of the channels used in the
wide-band baseline fit; R,, the number of channels with temperatures greater than 3 rms in the wide-band spectrum; R,,, 3X the
rms of the channels used in the narrow-band baseline fit; and R,,, the number of channels used in the narrow-band fit.

APPENDIX B . i&:}
Fits FORMAT DATA }‘%i?

The survey is available as sets of images on a FITS format tape on jeither a nine track 6250 bpi or on 8 mm videotape (Exabyte
compatible). These tapes have been written with a block size of 2880 bytes. The data consist of four types of images: (1) Whole sky
images in Galactic (/, b) coordinates in which the displayed data consist of integrations over a 10 kms™! velocity range. The 145
images have central (LSR) velocities ranging from —360 to +360 kms ™! in steps of 5 kms ™. (2) North polar cap images and (3)
South polar cap images showing each hemisphere in polar Galactic coordinates. In this display, the Galactic equator (b = 0) is
mapped into a circle at the outer edge of the image while the Galactic poles are in the center of the image. The velocity integration
range and step size is identical to the whole sky images. Finally, (4) 67 spatial velocity images are provided in which the horizontal
axis is R.A. and the vertical axis is the uninterpolated channel data displayed as LSR velocity. The individual spectra can be
recovered from these images since the data at points falling on the original survey grid consist of uninterpolated survey spectra, and
the data are oversampled in R.A., so the interpolation between sampled points is unaliased.

Table 4 shows a sample FITS header trom one of the images. Standard FITS key words are used and any image display program
such as AIPS or IRAF should be able to read, process, and display these images. The various image types can be distinguished from
the images headers. The polar cap images have CTYPEL1 = 'DX- - -SIN' and CTYPEZ = 'DY- - -SIN'. Whole sky images have
CTYPEl = 'GLON' and CTYPE2 = 'GLAT'. The R.A.-velocity images have CTYPEL = 'RA’ and CTYPE2 = 'FELO-LSR'.
The HISTORY COMB gives the value of the declination and the spatial interpolation radius (59) for these images. For all the spatial
images, a spatial interpolation radius of 200’ was used. In these images, the HISTORY COMB line gives the velocity range included in
the image.

Table 5 describes the contents of the 8 mm and nine track tapes. For the spatial maps, the first image is centered at v,z = —360
kms™', and the last at v, gz = +360 kms ™!, a larger range than the plates described in § 4. Tapes are available from the National
Space Science Data Center A, telephone: 301-286-6693, email: request @ NSSDCA.GSSC.NASA.GOV, upon request.
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TABLE 4
A SaMPLE FITS HEADER

SIMPLE = T /

BITPIX = 16 /

NAXIS = 3 /

NAXIS1 = 400 /

NAXIS2 = 400 / TABLE 5

NAXIS3 = 1 / TAPE CONTENTS

CTYPEL = ’'DX-~--SIN® /

CRVAL1 = 0.00000000 / Image Numbers Data Type
CDELT! = -0.300751880 /

CRPIX1 = 200.500000 / CODtCntS of 8 Millimeter FITS Tapes

CROTAL = 0.00000000 / [-145 ......... Whole sky images
CTYPE2 = 'DY---SIN® / 146290 ...... South polar cap

CRVAL2 = 0.00000000 / 291-435 ... North polar cap

CDELT2 = 0.300751880 / 436-501 ...... R.A.—velocity images

CRPIX2 = 200.500000 /
CROTAZ = 0.00000000 / Contents of 9 Track FITS Tape: Volume |
CTYPE3 = 'FELO-LSR’ / 1-145 ......... Whole sky images
CRVAL3 = 0.00000000 /
CDELT3 = 10000.0000 / Contents of 9 Track FITS Tape: Volume 2
CRPIX3 = 0.00000000 / 1-66 .......... R.A.—velocity images
CROTA3 = 0.00000000 / 67-213........ South polar cap images
BLANK = -32768 / A4
' BSCALE = 0.0212216601 / Contents of 9 Track FITS Tape: Volume 3
BZERQ = 709.049054 / A
BUNIT = 'K~KM/S ' / 1-145 ......... North polar cap images
DATAMAX = 1404.41919 /
DATAMIN = 13.6789188 /
DATE = ’16/05/91° /
TELESCOP= ’BTL 7M * /
HISTORY COMB TITLE HI.O T+*dV ~5,5
HISTORY COMB PARAM ir:200 gi: ortho:
END
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This "figure" is 63 pages of half-tone
plates which do not copy well enough to be useful.
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ABSTRACT. This paper describes an approximate calculation of the far-sidelobe contamination
present in the Bell Laboratories H 1 survey. The general method is to determine the position of the
sidelobe, and to assume that the emission measured at the position of the sidelobe is free of contami-
nation. The maximum possible contamination for a given velocity observed by the main beam is
estimated to be the maximum emission within the sidelobe and within a velocity range determined by
the motion of the earth, scaled by the antenna response. We have analyzed the errors introduced by
saturation in the main beam and found them to be insignificant. The far-sidelobe contamination is
shown to be less than 2 x 10'® cm ™ per km s ™' over most of the entire sky. The low level of far-sidelobe
contamination suggests that such contamination does not affect results from studies of HI 21 cm
radiation at high latitudes during the Bell Laboratories Survey. In particular, the low-column-density
features of high-velocity and intermediate-velocity clouds can be deemed real.

1. INTRODUCTION

The Bell Laboratories H 1 Survey (Stark et al. 1992)
provides complete coverage of the sky accessible from a
latitude of 40° with a sensitivity of better than 10'® cm™2
Although the beam size is too large (2:5x2°5) for inves-
tigations of small-scale structure, the survey provides an
invaluable tool for studies of the large-scale structure of
neutral hydrogen both in the galactic disk and in the ga-
lactic halo. As the survey was executed with a horn tele-
scope possessing very low-amplitude far sidelobes, it has
been used to correct for sidelobe contamination in H1
studies using other telescopes (Lockman et al. 1986; Bur-
ton 1992). Therefore, the Bell Laboratories Survey data
both directly and indirectly form the basis of much of our
understanding of the distribution of H 1, particularly at
high latitudes, and the uncertainties in the data must be
carefully considered. For example, although the far-
sidelobe response has a very small amplitude, were a far
sidelobe to fall on the galactic disk during the observation
of a very low-column-density region of the sky, far-sidelobe
contamination could potentially affect the result signifi-
cantly. Thus, it is important to understand the strength
and location of the far-sidelobe contamination.

Developing an understanding of the nature and distri-
bution of H1 at high galactic latitudes is important for
understanding the structure and evolution of our own gal-
axy, as well as the nature of other galaxies. For example,
the amount of neutral hydrogen distributed at high z
strongly affects the amount of ionizing radiation that is
able to reach the halo. This parameter is of great impor-
tance to all models of the ionization of the Milky Way halo
gas, and for determining the ionizing flux in the interga-
lactic medium. Additionally, much of the halo is occupied
by low-column-density features at high and intermediate
velocities, whose origin is quite uncertain, but whose pres-
ence is likely to be key in understanding the circulation of

the galactic ISM through the galactic halo. As the column
densities of these features is quite low, a detailed study of
the nature of intermediate-velocity (IV) and high-velocity
(HV) clouds (Kuntz and Danly 1992) depends on a care-
ful understanding of the contamination by emission falling
in the telescope sidelobes.

A complete correction of the Bell Laboratories data set
would require the calculation of the earth’s velocity vector
at the time each spectrum was taken (information not
readily available), as well as a detailed map of the beam
pattern (which does not exist). As an approximation, we
determine the maximum possible contamination for each
velocity of each spectrum in the main beam from the spec-
tra for the positions of the far sidelobes over the full range
in velocity that could possibly be affected by contamina-
tion.

The second section of this paper reviews the method of
observation used for the Bell Laboratories Survey, as well
as previously published information on the far-sidelobe
contamination. The third section contains the mathemati-
cal derivation of the beam to sidelobe transformation, the
magnitude of the contamination, the uncertainties intro-
duced by receiver saturation, and the computational
method used to generate maps of the maximum possible
sidelobe contamination. The fourth section presents maps
of the far-sidelobe contamination over the entire sky. The
contamination is shown to be less than 2X 10'® cm™2 per
km s~ ! over most of the sky.

2. REVIEW OF DATA CHARACTERISTICS

The Bell Laboratories H1 Survey was taken with the
Crawford Hill horn telescope near Holmdale, New Jersey
(latitude=40° 23!5). The telescope has an alt-azimuth
mounting and was situated such that the main beam was
on the prime meridian and the main axis of the horn was
due East—West. The beam size is 279X 1°9 in the transverse

1256 © 1992. Astronomical Society of the Pacific
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FiG. 1—Response at 6.175 GHz in the longitudinal polarization as a function of angle within the longitudinal plane. This figure is taken from Fig. 11

of Crawford et al. (1961). This is not a map of the response at 21 cm

polarization and 2°2X2°4 in the longitudinal polarization.
(Both measurements are a X8 in degrees.) The receiver
was positioned at the base of the horn such that the con-
tribution from the longitudinal polarization was zero at an
altitude of 45°. For observations south of the zenith, the
receiver faced east; for observations north of the zenith the
telescope was rotated so that the receiver faced west. This
minimized the contribution of the longitudinal polarization
at the poles. A more complete description of the telescope
can be found in Crawford et al. (1961).

The data were taken as drift scans, meaning that the
beam was placed at a given altitude and azimuth and the
sky allowed to drift past. The data were summed over
periods of time representing a drift of the sky by quarter of
a beamwidth. The declination spacing of the drift scans
was 2°. The data set consists of 22,261 individual spectra,
each consisting of position data and spectral data. As the
central velocities were not the same for all spectra, all the
spectra had been rebinned to a uniform 5 km s~ ! spacing,
a spacing only slightly more narrow than the original 5.27
km s~ !. The most complete description of the observation
method and the data set is found in Stark et al. (1992).

The absolute calibration agreed to within 2% with that
done by Penzias et al. (1970) with the same telescope. The
principal source of uncertainty was the baseline correction,
which places a lower limit of believability at 3.5X 10t
cm ™ 2perkms” !, The upper limit of believability is set by
the saturation of individual receiver channels at 1.4 10"
cm™? per kms™' (Stark et al. 1992). The existence of an
upper limit to good data values introduces an inherent
uncertainty into the calculation of the maximum far-
sidelobe contamination. The full implications of this diffi-
culty are addressed in Sec. 3.3.

There are two known far sidelobes. They exist in the
longitudinal polarization but are nonexistent in the trans-
verse polarization. The observing strategy minimized the
contribution of the longitudinal polarization as much as
possible. Given that the longitudinal plane passes through
the receiver, the center of the parabolic reflector, and the
position of the main beam on the sky, the far sidelobes
would fall in that plane at angles of —18° and +70° from
the line connecting the beam position and the center of the
reflector. Here the negative sign indicates the direction to-
wards the receiver with respect to the reflector. The —18°
sidelobe is thought to be caused by the drive wheel or
weather cover of the horn; the + 70° sidelobe is thought to
be caused by diffraction from the edge of the reflector. The

(1.420 GHz). (Copyright©® 1961 AT&T. Reprinted with permission.)

geometry of the far sidelobes is described in Lockman et al.
(1986) and Diplas and Savage (1991).

The exact position and strengths of the far sidelobes at
21 cm is not precisely known; the sidelobes have been
mapped at 2.39 GHz (Fig. 1, taken from Crawford et al.
1961) 3.9 GHz, and 6.175 GHz (Butzien 1981), but have
not been mapped at 1.420 GHz (21 cm). We expect the
response at 21 cm to have roughly the same pattern with
respect to position, but the amplitude of the response is not
well determined (see Sec. 3.3).

Stark (1992) describes the far-sidelobe contamination
as “present and not negligible” but does not provide a
numerical estimate. Diplas and Savage (1991) do not es-
timate the far-sidelobe contamination, as, for their work, it
was not as significant as other systematic problems. Lock-
man et al. (1986) estimates that the worst possible con-
tamination from the far sidelobes, occurring when the side-
lobe is in the galactic disk, would be 8X 10" cm™?, but
that a “more typical” value would be 5 X 10! cm ™2, where
the contamination is presumably integrated over the entire
velocity range. The principal difference between our char-
acterization of the far-sidelobe contamination, and that
presented by Lockman et al. (1986) is that ours presents
the “worst-case” sidelobe contamination as a function of
both velocity and position, rather than the average and
worst-case contamination for the entire sky. Knowledge of
the position and velocity of the far-sidelobe contamination
is essential for the evaluation both of the overall distribu-
tion of gas at high latitudes and of individual low-column-
density features, such as intermediate- and high-velocity
clouds.

3. CONSTRUCTING CONTAMINATION MAPS

The far-sidelobe contamination for a particular main
beam observation is the emission that falls within the side-
lobe multiplied by the antenna response. Of course, the
emission measured at the position of a far sidelobe is itself
contaminated by its sidelobe response. However, since the
far-sidelobe contamination always adds emission, and
never removes it, the measure of the emission at the posi-
tion of a far sidelobe is an upper limit on the contamination
of the measure at the position of the main beam. Further,
the antenna response at the far sidelobes is several times
1073, so the “‘second-order” contamination introduced by
an overestimation of emission in the far sidelobe has an
equivalent antenna response of 107 Thus, the measure-
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ment at the position of the far sidelobe, scaled by the an-
tenna response, is a very good upper limit to the true far-
sidelobe contamination. To do better one would really need
to perform a deconvolution of the entire data set, some
22,261 spectra. Given the uncertainty of the sidelobe posi-
tion and amplitudes, as well as the saturation at the high-
column densities most likely to produce far-sidelobe con-
tamination, such a deconvolution does not seem
warranted.

Because of the rotation of the earth and the earth’s rev-
olution about the sun, the far-sidelobe response of the tele-
scope adds emission to the main beam at a velocity that is
shifted with respect to the main beam velocity scale. The
emission detected in the sidelobe can be shifted as much as
+32.5 km s™! from its true velocity. No attempt is made
here to determine the amount by which the sidelobe emis-
sion was shifted: such a calculation requires information
about the time and date of each observation and calcula-
tions of the earth’s motion. Rather, our analysis determines
the maximum amount of emission within the range in
which the velocity could have been shifted. To construct a
map of the contamination at a particular velocity, then,
one should take the maximum emission within *32.5
kms™! of that velocity. Since the data were binned in 5
km s~} bins, the emission in a far sidelobe at a particular
velocity was taken to be the maximum emission within
=35 km s™! of that velocity.

Constructing a map of the far-sidelobe contamination at
a given velocity can be divided into several discrete tasks.
The first task is the strictly mathematical operation of de-

_termining the position of the far sidelobes from the position

of a given main beam and vice versa. This derivation is
given in Sec. 3.1. The second task is to derive a map of the
emission in the far sidelobes from a map of the emission in
the main beam, that is, to apply the results of the first task
to the entire data set. There are two different approaches to
this problem, essentially a question of the direction in
which to apply the main beam-far-sidelobe transforma-
tion, which are discussed in Sec. 3.2. Finally one must scale
the emission in each of the far sidelobes by the antenna
response, which is a function of the telescope orientation.
This is discussed in Sec. 3.3.

3.1 Derivation of the Beam-to-Lobe Transformation

The relation linking the position of the far sidelobes to
the position of the main beam is in telescope coordinates.
This relation can be converted to a relation in altitude and
azimuth, and thus to right ascension and declination and to
galactic coordinates. The derivation given below is from
telescope coordinates to altitude and azimuth.

The main beam was always kept on the prime meridian,
removing one free variable. Given the altitude of the beam,
we wish to determine the altitude and azimuth of the far
sidelobes. Both the longitudinal plane and the plane me-
ridian describe great circles on the sky: their intersection is
a right angle. The geometry of the relation is simple, and is
shown in Fig. 2. If 0 is the angle between the main beam
and the sidelobe, and z, is the zenith angle of the main

“Zenith

2y

Sudetobe

Horizon

prime | Meridian El A
.

FI1G. 2—Geometry of the main beam to far-sidelobe relation in both tele-
scope coordinates and the altitude and azimuth coordinate system.

beam, then the zenith angle of the sidelobe z, is given by
cos(z,) =cos(z,) cos 8--sin(z,)sin 8 cos(w/2),
which reduces to
cos(z,) =cos(z,)cos 6.
The azimuth of the far sidelobe 4 is given by
sin{A4)/sin 8=sin(w7/2)/sin(z,),
which reduces to
sin(A4) =sin 8 /sin(z,).

The position of each spectrum is known, so0 z_can be easily
calculated from the declination. As the main beam is al-
ways on the prime meridian, the transformation of the
far-sidelobe position from alt-azimuth coordinates to either
celestial or galactic coordinates, given the main beam po-
sition in either of those systems, is standard.

Figure 3 is a plot of far-sidelobe position as a function of
main-beam position. The central vertical line represents
the prime meridian upon which the main beam is always
set. Each slanted line connects a main-beam position, in
declination and hour angle (always zero since the main
beam is always on the prime meridian) with the position of
the far sidelobe in declination and hour angle. The plot
shows both far sidelobes. The break at a declination of
40°N is the result of the telescope being rotated 180° when
observations passed from one side of the zenith to the
other. Note that the declinations covered by the -+ 70° far
sidelobe is much smaller than the range of declinations
covered by the main-beam observations. The range covered
by the —18° far sidelobe is also smaller than the range of
declinations covered by the main beam, but the restriction
is not so extreme. Thus, not all portions of the sky are able
to contribute to the far-sidelobe contamination.
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F1G. 3—Plot of the position of the two far sidelobes as a function of the
position of the main beam. The horizontal axis is hour angle (in degrees).
The vertical axis is declination (in degrees). See text for a full explana-
tion.

3.2 The Computational Method

There are two methods by which one can transform the
entlrc data set from a map of emission in the main beam to
?‘gap of the emission in a far sidelobe. The following
section describes the two methods and provides a rationale

for choosing the computationally more intense.

The first, and computationally simpler method to trans-
form the data set to a map of far-sidelobe emission, is to
take the position of each spectrum, assume that that posi-
tion is in a far sidelobe for some main beam, calculate the
position of that main beam, and substitute that position for
the original position. As there are two far sidelobes, one
must take the original data set and transform it once for
each sidelobe. The spectra are multiplied by the response
and added at a later step in the process.

The second, more computationally intensive method is

o tzke the position of a spectrum in the main beam, de-
termine the position of the sidelobe, find the spectrum clos-
est to that position, and substitute that spectral data for the
original spectral data. Again, the original data set must be
transformed separately for each sidelobe. This method re-
quires much more computation time than the first, by a
factor of about 8.

Since the part of the sky contributing to the far-sidelobe
emission is much smaller than the entire sky, mapping the
far-sidelobe contamination essentially spreads a small sub-
set of the data points over a much larger area. The first
computational method produces the correct sidelobe emis-

gg& spectrum, but only for a limited number of map
“iints. To produce a complete map of the sidelobe emis-
sion, one would have to interpolate all intervening map
points. The second computational method provides only
the zpproximate sidelobe emission spectra, but provides
spectra for every map point. The second algorithm is not
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providing any more information; it essentially incorporates
a form of interpolation into the transformation process and
provides a more convenient product. Thus the preference
for the second algorithm.

3.3 The Magnitude of the Contamination

The emission in a far sidelobe must be scaled by two
factors to determine the contamination; the response of the
far sidelobe, and the contribution of the longitudinal po-
larization. The latter of these quantities is given by Stark
et al. (1992) as the factor

sin*(elevation —45°),

where the elevation is that of the main beam. The re-
sponses of the far sidelobes used were 0.006 and 0.001 of
the total response for the — 18° and + 70° sidelobes, respec-
tively (Stark et al. 1992).

We formed a data cube of the far-sidelobe emission for
each far sidelobe, two of whose axes were spatial dimen-
sions, the third axis being the velocity. The spatial bin was
about 275X 275 (similar to the spatial resolution) and con-
tained the sum of two or three spectra; the velocity bin size
was 5 km s~!. The longitudinal polarization contribution
scaling was done in the process of forming the data cube
from the individual spectra. The data cube was then mul-
tiplied by the antenna response and divided by the velocity
width. The last operation was to convert the emission to
the units cm ™2 per km s™!. Thus, the resultant contami-
nation maps can be easily applied to any (main-beam) map
that has the same central velocity and a small (Av<20
km s™!) velocity width.

Finally, we compute the effects of the velocity shift de-
scribed in Sec. 3. From the data cube a 70 km s™' wide
slice centered upon the velocity of interest was extracted.
The maximum possible far-sidelobe contamination for a
map position was taken to be the maximum emission at
that map position, within the 70 km s~ ! velocity range.

The saturation at high-column densities introduces an
uncertainty into the formulation. Although this uncer-
tainty affects only regions where the emission within the
sidelobe is over 1.4 10" ecm™2 per kms™!, one cannot
simply take all the sidelobe emission over a certain thresh-
old to be uncertain, because of both the elevation-
dependent factor and the summation of more than one far
sidelobe to produce the final far-sidelobe contamination.
Instead, the uncertainty due to saturation exists at all in-
tensities of far-sidelobe contamination, but only in certain
locations.

The magnitude of the uncertainty introduced by the
saturation at high column densities was determined by
comparing individual saturated spectra from the Bell Lab-
oratories Survey with spectra taken of four calibration re-
gions by Williams (1973). The Bell Laboratories spectra
were not taken at exactly the same positions as the calibra-
tion spectra; three are within 0°5 of their respective cali-
bration spectra, and the fourth is within 075. The beam
size of the Williams spectra was 35’, and the velocity res-
olution was 2.11 kms™/, significantly different from the
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FIG. 4—The sidelobe contamination in the northern galactic hemisphere. Galactic latitude is /=0° at the bottom and increases clockwise. The pole is at
the center; the lowest galactic latitude plotted is b==0°, The coordinate grid spacing is 10°. The contour levels are 2 X 106, 3.6 X 10'%, 6.4 10", 1.1 10%,
210", 3.6 10", 6.4 10, 1.1 10" cm™? per km s~*. The velocity of each panel is (a) — 150 kms™, (b) —125 kms™!, (¢) —100 kms~', {d)
=75kms™!, (e) =50 kms™!, (f) =25 kms™", (g) O km s, (h) 25 kms~", (i) 50 kms—", () 75 kms™!, (k) 100 kms™!, (1) 125 kms~".
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Bell Laboratories Survey. However, no systematic uncer-
tainties are introduced by these differences. A direct com-
parison of peak brightness temperatures for the four cali-
bration areas shows that the saturated receiver elements
must be increased by only a factor of 1.1-1.6 to match the
true brightness temperatures. For no spectrum was the Bell
Laboratories flux greater than that of the calibration spec-
trum, and there was no correlation between brightness
temperature and the degree of saturation. As the contour
levels in the contamination maps are separated by a factor
of 1.78 (=10%%), the uncertainty introduced by satura-
tion must be less than or equal to one contour interval, and
the true value will be higher than that shown in the maps.

The saturation affects only limited areas of the sky, and
then only at lower velocities. By —50 km s/, the uncer-
tainty introduced by saturation is virtually nonexistent.

a.)

)

Thus, the uncertainty in the far-sidelobe contamination has
little, if any, impact on the scientific aims of this study.

4. THE CONTAMINATION MAPS

Figure 4 shows the far-sidelobe contamination at 25
kms™! intervals from —150 to +125 kms™! for the
North Galactic Pole. Figure 5 presents the same maps for
the southern galactic hemisphere. The contour levels are
logarithmic: 2X10%, 3.6X10', 6.4x10'¢ 1.1x 106,
2%10", 3.6 10", 6.4% 10", 1.1 10" em 2 per kms™!,
The maps were created by mapping the contamination in
both far sidelobes and adding the two sets of maps. The
coordinate grid is a polar equal area projection of the ga-
lactic coordinate system: /=0° is at the bottom and / in-
creases clockwise for the northern hemisphere, counter-
clockwise for the southern hemisphere. The Jowest galactic

F1G. 6—Plots of the galactic latitude of the far sidelobes as a function of the position of the main beam. The light lines are the galactic coordinate system
as in Figs. 5 and 6. The solid lines are lines of constant galactic latitude for the far sidelobe. The dotted line is the galactic equator as it appears in the
far sidelobe. (a) Northern galactic hemisphere, — 18° sidelobe, (b) northern galactic hemisphere, + 70° sidelobe, (c) southern galactic hemisphere, — 18°

sidelobe, (d) southern galactic hemisphere, -+ 70° sidelobe.
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latitude plotted is 5=0° the pole is at the center. The
coordinate grid interval is 10°. The sharp cutoff in the up-
per left and lower right of the northern galactic hemisphere
maps are due to the horizon. The same is true of the sharp
cutoff defining the large elliptical void between /= 250° and
[=0"in the southern galactic hemisphere maps. Note that
due to the geometry of the sidelobes, there are no main-

beam observations for which the sidelobes are not mea-

sured. Conversely, those regions of the map containing no
data about the sidelobes due to the horizon contain no
main-beam data either.

To aid the understanding of the contamination maps,
Fig. 6(a) depicts the galactic latitude that falls within the
— 18° far sidelobe. As in Figs. 4 and 5, the polar coordi-
nates trace the position of the main beam. The bold lines
show the galactic latitude of the corresponding far side-
lobe. This panel contains the northern galactic hemisphere.
The dotted line is the galactic equator as observed by the
far sidelobe. Figure 6(b) contains a similar plot for the
+ 70" sidelobe. Figures 6(c) and 6(d) contain similar plots
for the southern galactic hemisphere. As one might expect,
the dotted lines (the galactic equator) in the panels of Fig.
6 are a good guide to the regions of the most intense con-
tamination in Figs. 4 and 5. Figure 6 also indicates the
positions of the horizons.

S. DISCUSSION

From Figs. 4 and 5, it can be seen that only very small
portions of the sky are afflicted with contamination greater
than 2x 10" cm~—? per km s~ In fact, for most of the sky,
the contamination is less than 2 10'¢ ¢m—?2 per kms~!,
The baseline uncertainties, although sometimes as large as
0.1 K, are more generally 0.05 K (2x10' ¢m~—2 per
km s™') or better (Stark et al. 1992). Thus, for most of the
sky, the sidelobe contamination is comparable to or less
than the baseline uncertainty.

The restricted area of significant far-sidelobe contami-
nation (column densities >2x 10! em—2 per kms™') is
due to two factors. First, only one far sidelobe contributes
the bulk of the contamination. Since the -+ 70° far sidelobe
“‘sees” only a narrow ban of declinations near §=0° (Fig.
3), it can only contribute contamination from the very
small areas where the celestial equator crosses the galactic
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disk. The —18° far sidelobe contributes most of the con-
tamination because it “sees” more of the sky, and because
it has a larger antenna response. Second, the portion of the
galactic disk with column densities greater than 2x10%
cm™? per kms™! (and thus capable of providing contam-
ination of 2 10'7) is very thin in galactic latitude, has a
restricted range of galactic longitudes, as well as a re-
stricted velocity range.

The maps of the far-sidelobe contamination presented
here demonstrate the reality of many low-column-density
features whose previous existence had been questionable,
due to the uncertain nature of the far-sidelobe contamina-
tion. Since the far-sidelobe contamination is negligible for
b>30°, v> 25 kms™!, studies of most high-velocity
clouds, the intermediate-velocity complex, and other low-
column-density features at high galactic latitudes are es-
sentially free of far-sidelobe contamination. The far-
sidelobe contamination calculated here will be important
for estimating the uncertainty of small-beam corrections
made with the Bell Laboratories data.

We would like to thank K. Jahoda and A. Diplas for
several interesting conversations about sidelobe contamina-
tion in the Bell Laboratories Survey, A. Stark for sending
us a preprint of his paper in advance of publication, and
the AT&T Technical Journal for permission to reproduce
Fig. 1. We would also like to thank the anonymous referee
for his useful comments. This work was supported through
NASA grant NAG-1433 to LD.
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#!/bin/csh
#

# A script file to read FITS files of Bell Labs HT Survey from tape
#

# Usage: bltape tapedev n

# where bltape is the name of this file

tapedev is the non-rewind device name, e.g. /dev/nrst1l

n is the number of files you want to read

- et

mt -f /dev/nrsx0 rew

echo ’finished rewind’

@ i =1

while ($i <= §2)
dd if=$1 of=blfits.$i ibs=28800
@ i = 8i + 1

end
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