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Abstract

The machine-readable version of the catalog, as it is currently being distributed from the Astronomical
Data Center, is described. The catalog is a compilation of data for 842 sources detected with the U.
S. Naval Research Laboratory Large Area Sky Survey Experiment flown aboard the HEAO [/ satellite.
The data include source identifications, positions, error boxes, mean X-ray intensities, and cross iden-
tifications to other source designations.
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1.0 Introduction

1.1 Description

The primary objective of the Naval Research Laboratory (NRL) Large Area Sky Survey Experiment
(LASS) flown aboard the HEAQO [ satellite was to conduct an all-sky survey for the brightest X-ray
sources in the energy range 0.25 to 25 keV. The instrumentation consisted of an array of large pro-
portional counter modules with collimators of varying fields of view and with sufficient sensitivity to
detect sources as faint as 0.25 pJy at 5 keV, assuming a Crab-like spectrum (1.1 pJy at 5 keV = 1 UFU
for a Crab-like spectrum). Full sky coverage was achieved in the first 6 months of the mission by
continuously scanning great circles perpendicular to the Earth-Sun line. The HEAO A-1 catalog results
from the 6-month survey and, thus, covers the whole sky.

This document describes the machine-readable version of The HEAO A-1 X-Ray Source Catalog as it
is currently being distributed from the Astronomical Data Center (ADC). It is intended to enable users
to read and process the computerized catalog without problems and guesswork. For additional infor-
mation concerning the NRL LASS instrument, the data analysis procedures, characteristics and limi-
tations of the source data, and a discussion of X-ray source classes, the source publication should be
consulted. A copy of this document should be transmitted to any recipient of the machine-readable
catalog originating from the international network of astronomical data centers.

1.2 Source Reference

Wood, K. S., Meekins, J. F., Yentis, D. J., Smathers, H. W., McNutt, D. P., Bleach, R. D., Byram,
E. T., Chubb, T. A., Friedman, H., and Meidav, M. 1984, “The HEAO A-1 X-Ray Source
Catalog,” Astrophys. J. Suppl. 56, 507-649.

PRECEDING PAGE BLANK NOT FILMED

Introduction |

E VN BETOR Y S



2 7080



2.0 Structure

2.1 File Summary

The machine version of The HEAO A-1 X-Ray Source Catalog consists of a single file. Table 1 gives
the machine-independent file attributes. All logical records are of fixed length, and, if the catalog is re-
ceived on magnetic tape, it will contain blocks of fixed length (as noted below), except that the last
block may be short.

The HEAO A-1 X-Ray Source Catalog (Wood et al. 1984)

File Contents Record Logical Record Total Number of
- Format Length Logical Records
1 Catalog FB 303 842

Table 1. Summary Description of Catalog Files: FB = Fixed length blocks (last may be short)

The information contained in the above table is sufficient for a user to describe the indigenous charac-
teristics of the machine-readable version of The HEAO A-1 X-Ray Source Catalog to a computer. In-
formation easily varied from installation to installation, such as block size (physical record length),
blocking factor (number of logical records per physical record), total number of blocks, density, number
of tracks, and character coding (ASCII, EBCDIC) for tapes is not included, but should always accom-
pany secondary copies if any are supplied to other users or installations.
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2.2 Catalog (File 1 of 1)

Table 2 gives a byte-by-byte description of the contents of the data file. A suggested Fortran format
specification for reading each data field is included and can be modified depending upon individual
programming and processing requirements (Fortran 77 character string-type formats are used); however,
caution is advised when substituting format specifications, since certain fields contain character data.
Default (null) values are always blanks in data fields for which primary suggested formats are given as
A. Where no default values are given for numerical fields, there are always valid data present. Each
data field in the catalog is separated by a blank byte; for brevity, these are omitted from the table.

: Suggested Default

Byte(s) Units Format Value Data

1-10 - Al0 - Source designation (1H)

12-17 ° Fé6.2 - Right ascension, a

19-20 hours 12 --- a

22-23 min 12 --- a

25-26 sec I2 --- a

28-33 ° F6.2 --- Declination, &

35-37 ° 3 -- b

39-40 ! 12 -- )

42-43 ” 12 --- )

45-50 ° F6.2 --- Galactic longitude, ¢!

52-57 ° Fe6.2 - Galactic latitude, bl

59-64 ° F6.2 --- Ecliptic longitude, A

66-71 ° F6.2 --- Ecliptic latitude, ¢

73-78 ° Fé6.2 --- a;

80-85 ° F6.2 --- 5,

87-92 ° F6.2 --- a

94-99 ° Fé6.2 --- 8,
101-106 ° Fé6.2 -- as
108-113 ° Fé6.2 --- 83
115-120 ° Fé6.2 --- a,
122-127 ° Fé6.2 --- 34
129-133 O F5.3 --- Area
135-141 | c cm™ s’} F7.4 Flux
143-148 | c cm? 5} F6.4 - Flux error
150-161 - Al2 --- Alternate designation (X-ray)
163-174 --- Al2 --- Alternate designation (X-ray)
176-187 - Al2 --- Alternate designation (X-ray)
189-200 --- Al2 --- Alternate designation (X-ray)
202-213 --- Al2 --- Alternate designation (X-ray)
215-226 --- Al2 --- Alternate designation (X-ray)
228-239 --- Al2 --- Alternate designation (X-ray)
241-255 --- AlS --- Alternate designation (non-X-ray)
257-271 e AlS --- Alternate designation (non-X-ray)
273-287 - AlS -—- Alternate designation (non-X-ray)
289-303 --- AlS --- Alternate designation (non-X-ray)
Table 2. Catalog Record Format

Source designation The 1H catalog designation is composed of the prefix “1H"”, followed

by the right ascension in hours and minutes and the declination in de-
grees and tenths of a degree (equinox B1950.0).

Equatorial coordinates The source coordinates (center of error box) are given in degrees and in
sexigessimal form. The subscripted right ascensions and declinations
(014, 0;4) give the positions of the 95 percent confidence error box
surrounding each source. All positions are for equinox B1950.0.
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Area

Flux, Error

Alternate identifications

The solid angle enclosed by the error box. Units are square degrees.

The apparent intensity of the source in counts cm™% s™! for 0.5 - 25 keV.
The determination of the errors is described in Section III of the source
refercnce (Wood et al 1984). As explained in that paper, an intensity
of 107 counts cm™? 5!, which is the limiting flux in the catalog, corre-
sponds to 3.3 x 10 ergs cm? s in 2-10 keV, both for a Crab-like

spectrum, meaning that 10~ counts cm2 5! in HEAO A-1 is equivalent
to 0.20 UFU or to 0.22 ply at 5.2 keV, again for a Crab-like spectrum.

The first seven fields (bytes 150-239) contain alternate designations of
each source in other X-ray catalogs, while the last four fields are for
non-X-ray cross identifications. Catalog identifications and references
are given in Table 5 of the source paper. Cross identifications were se-
lected according to certain criteria. For X-ray catalogs (4U, 2A, 1M,
etc.), where error boxes of up to several degrees are sometimes reported,
the cross reference is given whenever the other error box intersects the
HEAO A-1 error box. Identifiers are also given in certain cases where
boxes do not strictly intersect but are sufficiently close to suggest a
possible relationship. The criterion used is that the separation between
box centers must be less than the sum of the two largest dimensions.
The designation “XRS” (not included in Table 5, but described in text)
is from Amnuel, Guseinov, and Rakhamimov (1979), which summa-
rizes much of the older X-ray literature.

Non-X-ray cross identifications were made on several bases. Whenever
an identification has been firmly established, for example, by a precise
position from a modulation collimator or from the Einstein
Observatory, it is always shown, but so are many additional tentative
identifications. Some of these have been suggested by earlier work (in
which case the earlier literature appears either in Table 5 or Table 6 of
the source reference) and the remainder have been found by searching
the non-X-ray catalogs listed by the authors in their Table 5. Addi-
tional information on selection criteria will be found on page 647 of the
source reference.

Whenever an “(R)” appears in the last field, additional references and
comments will be found in Table 6 of the source reference. Those en-
tries are intended primarily to provide a sketch of the basic background
and current state of knowledge concerning the sources, to direct users
to further literature, and to clarify ambiguities. They are not intended
to be a comprehensive bibliography and many references are omitted.
A special effort has been made to provide cross references to other
HEAO [ literature wherever possible, since other HEAO / observations
are simultaneous with and complementary to those in the catalog.

Structure 5
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3.0 History
3.1 Remarks and Modifications

The HEAO A-1 X-Ray Source Catalog was received on magnetic tape by the National Space Science
Data Center on 20 July 1984 from Dr. Kent S. Wood of the Naval Research Laboratory. The tape
was in VAX VMS BACKUP format with variable length logical and physical records, plus special
control words (logical record length of each record in the first four bytes.) A program was written to
convert the records to fixed length and the tape file was processed to disk storage on the IBM 3081
computer of the NASA Space and Earth Sciences Computing Center at GSFC. The format of the file
was identical to Table 4 of the published catalog, meaning that there were 10 sources per group (page
in the published catalog), separated by column headings and blank records, etc. All blank, text, and
separator records were removed with an editor, leaving just four records per source. A format was de-
signed that rearranged the data in logical order for a single record per source structure, and a program
was written and executed to reformat the data. The advantages of the single record per source structure
are that all records are entirely uniform and the catalog can be sorted and searched easily.

The original catalog contained the error box positions in both decimal and sexigessimal form. The latter
data were omitted during the conversion in order to decrease the final record length, since the
sexigessimal data can be reconstructed easily from the decimal positions given.
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5.0 Sample Listing

The sample listing given on the following pages shows logical records exactly as they are recorded in the
machine-readable version of the catalog. Groups of records from the beginning and end of the file are
illustrated. The beginning of each record and the bytes within the record are indicated by the column
heading index across the top of each page (digits read vertically).
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LISTING OF RECORDS FRON DATA FILE

Oata Flle Mams: HEAD A1 X-Ray C1904)
Racerds 1t ®
Osta File s
Record Langth 05 bytes
Irout VOLSER  ADCOOT

DYd TYNIOIRHO

11U M L L A 1 1R A AL L AR A3 1 00310212 UM
2

uin w11

-z o
3
xeem

ALITVNO ¥00d 40

St

Racerd 1 1M0003+200 400 00 O3 12 20.00 20 00 43 108.63 <41.31 .97 L7.90 SS0.78 19.71 1.72 20.55 1.85 20.5) 559.90 19.47 520 0028 0006 4U 000520  MRSDOUS$200 - - 535
Record 20007751 19100 OX X7 75.17 7310 11 L9907 10.81 $3.40 0.0 SS0.79 7159 575 M.05 4.1 US98 «2 72.50 .S2¢ .0054 0007 U OOOO7R  XRSOOOOO+726 cTa l N
Recerd S LNO00S-748  2.21 00 OB K1 -74.59 ~7¢ S35 22 $04.60 ~42.58 S0S.56 ~42.69 L <7520 525 7326 416 7380 106 -7B.42 479 .00M9 .0O10 STROO0O-7S51?
Racord ¢ LD0IO-$1S  2.42 00 10 29 -K1.S3 -5l 51 45 517.15 -64.80 55553 4603 1.20 -52.02 5.01 -50.66 .01 -61.08 1.59 42.19 .42¢ .0056 .00G7 STROOL2-K157 >
Racerd § 1H0011-259  2.90 00 11 S5 -25.93 =23 §5 46 §3.30 ~30.99 S51.67 -I2.9% 1.42 -24.30 3.97 -15.50 ¢.11 <25.55 1.0 -24.55 440 0049 0009 T e W
Racord 6 LHO0I4—468  3.74 00 14 58 «46.01 ~46 40 55 50873 -£0.2¢ 510.95 $5.60 179 6247 5.09 5.9 5.5 46.12 2.51 -€7.65 .§32 .0019 .0OO%
Record 7 L0L¢LLd  5.7S 00 1¢ B4 LLA7 L1015 10077 4053 7.8 6. 7S 1095 4.8 L.73 «n 1.4 g 1060 682 0062 005 peey- B 4 o) .
Racord © LIOOL-257  4.16 00 18 583 ~I5.79 -5 47 SO 45.70 2.9 $52.42 <25.16 .92 -26.19 6.2¢ -25.12 $.40 -25.59  5.07 -24.45 .718 .04 .000 als w3
Rucord #IH0L7W7S 4.7 CO L7 28 7,36 O7 20 5T U048 6441 693 5.2 S.59 7.08 5.2 .89 5.5 744 349 685 K12 L0034 OO '
Racord 10 LIOOLS+Z80  4.54 00 10 0B 23.08 I8 02 49 L14.78 -34.06 15.93 25,00 35.43 D78 5.¢7 20.6¢ S5.66 .51 5.4 .44 740 00Nl L0018 a1 w
Record A JOOISAESS  4.45 00 18 K3 8S.51 03 10 46 L22.08 20.77 7R.97 6.5 F.1¢ €5.0¢ 5.0 .72 83 82.77 S5 65.90 .22 0028 0004
Recerd b mt‘ﬂ‘ B.E1 002202 4S.04 43 KL 45 120,04 142 42.00 $3.79 6.5 43.83 6.6 5.2 5.46 3.0 5.2 €5.01 .00 .1001 .0QL¢ U O022e6S  Cuph KR-1  XRS00Z24+6S3 Tcho DR L3
Record 13 1M0024-296  €.17 00 B¢ 41 -29.47 29 40 L1 0.5¢ -04.20 SK2.66 -39.43  5.00 -50.01 7.15 -29.10 72.26 =29.52 5.21 -50.75 -.500 0029 .0006 U OO26-29  MSOG268-29) Ass? (13
Record 16 OS50 ¢SO0 IS 55.00 B LI -5.50 .42 G970 €IF G052 7.2 6956 5.00 B2 .9 §0.20 .12 .0OZ) .00U2 A OCR669 WU 0027459 KRIV0262+595 w>
Record 15 1N0031-197  7.78 00 51 07 -19.7 =19 %4 1¢ 93.94 <8151 SEB.95 2113 €.75 -20.08  0.67 <1018 0.00 -19.64  6.08 2029 .$P%  .00S6 .0009 :
Record 16 DIOGES408  9.96 00 59 K1 4009 40 §3 21 A21.1¢ <2060 207 53.26 678 045 U112 4159 U2 Q.51 0,63 40.58 .16 L0085 0006 24 0OSPe4ll &) OOK7eSP L. wm)
Record 17 1M0042-093 1050 00 42 00 -9.5¢ ~0F 20 54 LIV.45 <7187 6.91 ~32.7¢  9.56 -9.70 1141 -5.90 11.46 FX X N S106 0087 L0007 24 OOSP-09% U 00S7-10 S [{3]
Record 10 LHO0A3429¢  10.82 00 43 17 29.41 29 2¢ 34 12161 -35.17 2.9 M7 9.5 19.02 12.10 $0.1) 12,27 2.7 984 28.70 .96 .00S8 0020
Recerd 19 100404250 12.24 00 43 B9 25.02 25 Q) 29 122.99 -T7.53 1126 8.6 1150 20.04 12.89 I5.40 12.99 5.2 1159 MN.64 .29 .007% .00I4 PQ 005242517 o)
Record 20 LNOOS2-QIS  15.22 00 62 K1 -1.60 ~0L S5 §4 125.22 4.1 AL.63 -6.6% 123.J0 -1.75 15,02 -1.52 15,78 -1.47 12.76 -1.67 .164 .008S .0000 24 OCS4-OIS U OCSO-O1  MRSCDB49-QLS Ally w
:Fﬂ 21 LHOGE3e40¢ 13.75 00 63 00 60.49 60 29 54 12549 -2.10 43.10 5.90 1L.SP S9.95 1e.83 G100 14.97 &1.0% L6 59.56 .160 .03 0012 I3 OOSS+608 4U O0S4«60 1M OOES+60  IRSTOSSI+60% Gemse Cas wm
facord T LOCE-IT9 1S53 00 54 @ -72.91 T2 $4 59 S02.47 —44.48 S12.01 ~64.75 11.95 -7S.00 14.62 -71.9% 14.99 -72.00 1210 -75.62 108 .0l4¢ .0006 33 OCSO-JZ7 SNC X5 CE3XS0-717  MMIXES-TT >
Recerd 13 JO0ESZ5S 15,06 00§85 21 752 VB L0 29 1541 1273 60.62 $9.J0 L0 76.00 LT Pe.dS 10.02 P60 16.19 7%.20 S22 .0050 .0006
Recerd 4 LNOOK6-150 14,14 00 §6 53 ~15.01 15 00 19 1S3.44 1740 6.9) -19.55 1S.1¢ -I5.50 15.05 -1¢.48 15,18 -14.71 15.2¢ -15.53 504 .0C29 .0O00% anr )
Rucard 15 DIO0S7-470 1447 00 57 €3 ~67.06 ~67 03 ¢} SO1.44 5052 525.71 -61.08 12.01 ~47.7¢ 15.55 €6.15 16.0% 46,57 1S.34 47,89 462 006 .00O7 WU OUSZ-8  RSOUS20-487 $TROCS6-470 ’
Recerd 6 L0J01~45P L1555 01 O3 I3 ~4S.99 43 §9 19 29526 ~J3.22 K167 «45.47 I5.70 —44.40 16.6S —435.19 16.09 “A5.40 1608 44.77 .02 .0036 0009
Recerd T DOJOI-IN1 1543 G O1 45 =34.19 ~2¢ L1 24 16645 ~0S.70  5.08 -20.30 14.58 -20.51 16.55 <25.64 16.47 ~25.06 14.50 -2¢.75 500 .002) 0008 24 OIOR-242 ﬂ‘o\ w> !
Recerd 6 DOIOL-E21 18.56 Q1 O1 25 -22.18 -22 08 §3 151.92 <0400  4.00 -26.53 14.53 -22.48 16.28 -20.65 16.59 -2 14.42 -22.66 .5% 0057 0006 2A GIOR-222 4 0105-21 Alss W
Recers 39 UDLOG-469 15.53 01 OF 08 ~46.01 46 54 52 296.54 ~JO.52 549,43 -47.907 10.18 47.40 16.65 ~46.20 16.06 46.40 14.50 42,60 4% 0050 .00O8 STRO103-473T N B
. Sacerd $0 1M0L02-400 15.66 O 02 57 ~40.07 «40 O3 63 291.52 +77.03 S34.05 42,27 14.47 «40.50 16.70 -59.66 16,03 59,62 14.69 «40.66 .58 .0058 0006 !
Record 51 DRIN2QL7 15.66 00 02 87 1,78 01 46 49 129.9% 4064 15.11 ~4.57 1468 1.52 L6653 2,29 1665 2.0¢ 14.78 1.7 .$3 0052 .0000 Al TS (L]
Rocord 52 1M0103-742 15,76 O 0F 2 ~76.20 =76 17 51 $01.90 ~41.00 SO4.05 66.48 16.09 26.69 15.95 -75.0¢ 16,50 -75.09 1S.5% -76.7¢ 142  .QS .0OL
Record 3 1N0106+5M 16,71 01 04 K1 £2.43 52 25 10 A5 30.05 T34 2509 150 SN2 M76 5290 12,65 S.77 15.67 K196 200 .00S5 007 2A 0U224538 =5 aser W :
Recerd B4 DOLIZ-L1S 16,07 01 OF 38 1157 +12 22 12 159,08 J5.59 11,01 <1.10 15.89 1166 17.78 -10.86 U.8 -L.00 15.9 -11.83 .40¢ .00S2 .0OG7 A
Recerd 55 DIOLI0-151 17.66 03 10 P =13.16 -1S OF 42 145.64 ~24.09 11.01 -19.05 16.69 -15.49 10.57 ~12.60 15.64 -12.0¢ 16,76 -13.64 .S32 0084 0006 WU C134-11
Recerd 6 DOLI2e141 1819 0 12 44 14,10 14 06 01 151,64 ~45.10 RIS S 12,17 15.06 19.00 24.62 19.20 1053 17.90 1867 628 .0¢ .0006 ALTST
fecord T DOLS-1E 1045 Q1 15 47 <2400 -1¢ €2 43 140.97 26,22 11.01 ~20.95 17.47 -15.21 19.56 -26.41 19.Q2 -20.54 .53 -18.83 .292  .006 .0007 H 01l1-2¢9 N . AlS? w
Rocerd 9 LOLIS-608 10.83 Q) 15 18 ~60.00 <60 ¢ 0 I92.72 ~44.07 $40.5¢ ~62.58 15.42 -£1.17 11.64 ~49.08 22,05 49.5¢ 15.00 -£2.45 1.961 .00S2 .0012
Recerd S DI0LISHTE L5901 156D €3.56 €353 IS I.00 1.0 M.28 .00 LN A9 0.2 .15 W49 0L 2 6% L2 L0512 (0010 4V QLISHS  CGSOLISe6S¢ IRSOLIS2634 W
»"‘ 40 LNU20-508 20.12 O) 10 29 -50.05 <50 ¢9 41 24138 ~62.52 .76 -55.9 19.05 -51.20 21.10 -50.28 12).20 =50.44 19.13 -51.87 .2 .08 0006 .
Nocwrd 1 1N0IN-SES 20.26 G0 21 OF -55.59 <55 25 16 20445 ~TR.49  1.1¢ ~40.06 19.47 ~SE.6¢ 20.95 -34.98 11.05 =55.13 19.67 -55.79 .22 0072 .0OIO 24 0120-553 U OLIS-36  IRIVI20N-S53 ) . NS4 w
Recerd A2 1MLI-590  20.50 03 2T G -$9.05 59 02 $4 3196.05 ~47.00 559.94 59,15 19.41 -S9.61 21.52 -60.4¢ 2.5 5058 19.66 59,45 .27 0071 .0008 2A QU20-59) ’ . Falrell ¢ [t 3]
Mecerd 43 DBRII-IN1 2070 G122 ¢4 -20.1¢ -39 OF 55 220.64 62.49 6.7P -SS.US 19.64 -N.K2 D7 D62 M 2.0 19.72 -28.66 .50¢ 0040 0006 .
Rucerd * LDOIISTE  20.01 00 B_I.l V.66 0753 0T T 0.0 -2 BT 7.2 UM 2K NN 7.0 1.0 216 AN QT +0008 L4 o
Mecerd 46 UKL2S-159 12.15 01 I8 55 ~15.90 =15 68 43 159.50 <75.70 )6.92 -2.54 2U.IS -1¢.T7 15.08 -1S.47 25.1¢ -15.69 T1.35 ~14.40 .460 .00SS .07 . A0y w®>
Secerd IS DA K R.0 0256 LS NS 2.5 10.4 A 0.2 3.5 K0.0 342 50,67 2.4 .09 4% .00 .0006 L] W
facerd 7 UDISOATS 2173 01 50 64 47.5% 47 20 14 15052 -10.67 €044 P78 2136 6.9 24.00 ¢7.06 .12 4770 2.4 4.0 .56 .00 .00F
Nucerd 4 DRS00 £3.02 01 3 08 -0.63 00 57 45 15360 <60.04 1297 <1696 2200 479 DS.06 5.05 24.08 -0.46¢ 22.18 .23 .9 .0047 .0019 W OLIP-ONT - ar
Recerd W LRISIED? 25,00 01 K2 L 0.P¢ 60 44 13 L2029 <142 .52 .59 2.3 60.23 .04 61.19 4.2 Q.12 UG 0.6 152 0180 0012 W 022e6d = (L 3]
Macerd B0 IMOLSE-946 23,77 0L 35 OF =34.64 -4 $0 24 I50.13 -77.77  $.02 40.00 22.62 +55.00 .78 <34.00 M.91 4.0 .77 -55.13 520 .0034 .0007



40

LISTING OF XECORDS FRONM DATA FILE

Cote Fils Noma: HEAD A-1 X-Ray (1904)
Recordy 795 to L3
Data File os
Record Length 503 bytes
Lrout VOLSER  ADCOO?

ALYND ¥00d

ULNLINLRINIIL ARSI LN LI NI LU

[ JETETIINY FTETTeT uunn

..Sl 39Vd TVNIDONO

zmo
o»r
moc
Xz

11111111

793 LQIS20405 S38.09 22 52 27 40.54 40 52 53 96.70 -15.07 559.80 45.17 5X7.08 40.22 S30.06 41.00 S59.14 40.06 S37.2¢ 59.99 455 .00 .01

794 DQTSE10 350,40 22 X3 54 E1.89 61 3 25 102.0¢ -5.56 10.40 $4.29 537.59 61.43 K59.50 62,46 330.50 £2.29 SW.61 5152 533 0048 L0007

798 102254-372 $39.01 22 $6 03 +52.50 -57 17 ¢ $.0) ~60.4) $25.92 +26.27 358.53 -37.45 539.61 -54.96 539.70 -57.1¢ $30.41 -57.61 .19 0061 .00O7 W 2253-573

796 LH2254+497 S39.07 22 S6 L7 40.75 49 ¢4 46 102,10 7,41 0.66 B1.57 S37.79 49.19 540.25 60.4) S40.58 $0.29 S37.95 49.07 .292 .0042 0008

797 1N2259-125 359.60 22 38 14 -12.54 -12 20 51 62,71 55.96 356,54 =5.40 530.56 -12.79 340.61 -13.01 SA0.04 -11.09 33059 -12.67 .22 .0055 .000%

790 LKZIS9-454 SI9.05 22 5P B¢ ~45.44 -AS 26 40 54924 -53.43 522.51 -5S.89 530,49 ~45.77 541,03 ~44.07 54).20 45,10 538.45 —46.01 .S2¢ .0025 .O0OOS

TOP LE25%T SIN.0 22 59 7 0.4 1P 7 40 92.07 -25.50 S54.60 3473 STA.93 I9.07 S40.90 29.96 341.06 29.0¢ 539,01 28.95 320 .00 .0006

800 LHZ2¢0-400 $40.1¢ 22 40 3¢ ~40.08 48 05 00 344,59 57,65 S21.25 -56.53 S3.66 ~40.55 541.50 ~47.42 S¢1.61 ~47.00 S30.95 -48.73 .86¢ .001¢ .0OC5

B01 LKINE-644 341,40 72 ¢5 S5 ~44.69 64 41 19 322,00 ~47.89 SO9.09 ~ED.01 S59.95 ~65.01 $42.54 ~64.10 SA2.04 ~64.55 $40.22 ~45.19 .29 .0066 .0010

002 LKZ245-600 541.43 22 45 42 ~60.00 ~60 00 L1 $27.15 -B1.2¢ S14.00 ~46.99 559,13 —40.52 $¢3.29 £9.17 545.45 -69.45 539.40 ~60.01 .850 .0060 0009

$03 1KI251-710 $42.0% 22 €1 23 -71.08 =71 02 23 $185.67 ~45.56 $03.77 ~66.05 SI0.60 =71.79 $45.06 —€9.99 345.07 -70.2¢ $40.39 -72.06 .95 .00% .001S

004 1NI251-179 542,92 22 81 4] ~17.97 ~17 57 §4 06,03 ~61.43 S.37 -9.90 541,40 -10.52 $44.11 -17.51 3424 -12.60 JAL.73 -M0.60 LOL7 OG5S L0012 24 2S1-L79  RSASI4-1T
805 DRIKI-OSE $42.99 22 61 57 -5.59 03 53 5P 48.27 -£3.51 S42.9%  5.56 $A2.52 -5.76 345.60 -5.2¢ M45.66 -5.43 342,40 -5.95 .23 .0000 .00J¢ M 2262-0%8

806 1NIIS1e167 4297 22 61 63 16.00 L6 47 §9 0605 X7.47 S51.07 2218 $42.40 16.64 SAS.40 17.11 345,55 16,96 342.47 16.49 106 .0V .0000 WU Z2Shelé XRIZ2S9Ae16L .
$07 122510450 542.91 X2 51 58 45,07 45 06 L7 102.72 =12.7%  7.70 47.06 S4L.99 @4.73 S45.70 <5.56 S45.0¢ 45.41 SA2.1¢ 459 .260 .007¢ .0O09

008 LQ2ST462) $45.16 22 62 5P 41.17 4210 23 109.87 1.57 27.02 $9.90 SAL.70 €1.56 344.2¢ 62.93 4461 €2.79 342,15 41,41 406 .00 .0DOP

009 LIQTSI-E10 $45.43 22 £3 ¢35 -41.01 -41 0O §1 SOB.29 ~55.17 $99.0¢ ~€2.68 537.97 ~41.07 546.42 -79.9%¢ 347.02 -80.09 $39.66 -62.06 .2 . ~00a7

810 LKIIS40E7 SA4.13 22 56 29 5.75 05 45 11 79.47 ~47.13 34763 1153 JA2.99  5.43 34515 6,33 345.20  6.07 $45.10 $.19 642 . -cale

611 LOZSAEES $4¢.71 22 £0 50 $8.62 50 S1 20 109,03 -1.06 22.93 £4.06 343.34 §7.03 54607 69.2¢ 346,15 §9.20 343,40 S7.00 .092 L0007 H 2509459  XRS25006+597

012 LMIS01+006 345.53 TS 0L 25 0.68 OF 40 47 03.55 ~45.50 349.9¢ 15.7¢ 34477 0.52 S45.06 0.98 345.93  0.0¢ $44.05  0.30 .08 (0010 24 2259+005 4 2500408  IRSZZ59S0NS

213 DQSOI-0N 545.75 23 03 00 0.9 0B 57 2¢  64.36 -55.93 345,43 ~2.66 34479 -9.20 344.46 -0.50 344,71 -0.64 54435 -H.4) 289 0007 28 2502088 4 ISO5-O7  MRSISO22-083
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008

0061
81¢ UQI034059 345.06 13 03 27 S.9% 03 66 17 79.00 -49.43 340.54  9.20 504.7F  3.65 S46.82 .51 M. (.3 3491 5.7 O 0054 001
818 VQI07-222 344,90 13 OF 55 22,22 +22 13 20 40,00 ~66.46 559.17 -15.20 $45.70 -22.36 547.76 -21.56 348.0) ~22.08 346.05 -22.83 1.1¢¢ .0018 .0007
816 LQ30S-509 347.00 I3 OB 00 -30.91 =30 $4 1 L7.06 -67.72 535.47 ~15.2¢ SA5.0¢ -51.1¢ 547.95 -50.50 540.16 -30.68 546.05 -51.§3 .05 .0OLY .0006
17 LZS1Se783 340.56 I3 1S 21 70.5¢ 7B 20 59 116,10 16.66 6060 66.17 S¢9.53 7.0 S47.97 77.83 S47.2¢ J7.88 540.75 JU.85 .143 .0058 .00O%
616 1M2S140205 340.51 23 14 01 20.56 5 53 19 99.00 -29.69 1.97 S50.54 547.29 20.1¢ S49.58 29,19 349.7S 0.9 347.44 791 640 L0049 .OOLL
019 LA2515-425 348.97 I3 1S §1 ~42.59 -42 IS S3 540.55 -65.06 S31.2¢ ~54.22 347,73 ~42,62 550.12 -41.07 SS0.18 ~41.96 347.79 ~42.90 .192 .009% .0000 2A 285420 XRS25153-420
K20 LOSISIST 4079 13 15 10 23.70 IS 4214 2.0 45029 JT 27.88 346.9%  25.06 550.47 26.40 550.47 26.52 M47.1¢ 2¢.7) 1L.KS 0055 .0GLO
621 UQSI0ALY S49.60 25 10 10 €1.7% 4L 45 25 LOS.43 -L7.7% 10,6 41.66 548.59 ¢1.50 550.67 42.5S SS0.79 42.20 S48.50 ¢1.16 .34¢ .0053 .0OOS
622 URISI9-652 349.00 25 19 12 -65.2¢ <68 )¢ OF SI3.7¢ ~53.41 520.72 ~47.9¢ 547.07 -68.96 $51.9¢ ~57.12 552.42 -57.45 347.53 -69.51 1.525 .0027 .0OO8
423 DQS1%LN0 $50.00 23 19 69 10.07 1D K2 21 V556 5095 SS0.6A 21,23 549.42 10,71 S50.60 19.19 S50.68 19.0¢ Se9.49 13.54 .158 .0O7) .0008
£2¢ LQSI00N SSOAL IS 20 27 5.47 00 17 65 6099 40.22 $54.50 L1469 349,21 0.22 SS0.02  5.95 $51.02 0.7 34951 7.90 M85 .00S0 .0OM
628 LIQS20e146 550,02 23 20 03 14,60 1¢ $4 17 93.07 ~42.78 554.78 17.5¢ 349,01 14.53 550.90 15.15 S51.02 1¢.58 349.2¢ 14.06 .60 .05 .0006
826 1QS1.6XS $50.50 I3 21 13 £4.54 60 §S 46 JLALF 2.1 26.73 BA.06 55025 G465 SE0.53 £4.69 550.56 50.58 550.17 $0.54 .00 .S21¢ .0026 4U 252158 NKRIR120558 .
K27 INIS22-2¢9 S$S0.61 23 22 26 <26.96 ~2¢ £7 44 29.50 ~JO.77 $40.56 -20.90 $48.67 ~27.49 SK2.20 -25.95 SS1.64 -24.41 540,91 -27.96 1.06¢ .0050 .OO26
629 DOSITLE SS0.85 I3 13 25 1655 14 F3 04 96,23 ~41.40 558,40 10.79 55019 16.50 $51.43 1492 S5 14,72 HO.28 14.00 200 L0060 0009 2A 2522266 WU 281S41S  KANIT2214166
629 DQ3I7-170 S51.92 23 27 $9 ~L7.G2 <17 O} 20 §7.68 ~68.55 545,70 -12,42 £50.52 -17.62 $S3.37 -14.25 $53.50 -14.51 $50.45 -12.800 .97¢  .00S3 .00L
050 LMIS36-064 554,15 25 56 54 ~06.41 ~86 2¢ 57 504.30 -S0.U1 R7B.79 «45.9¢ $44.9% 07,21 555.45 ~4S.53 5S8.71 -05.59 $%2.05 -67.29 458 0050 0008
031 125340442 55407 13 36 15 46,26 &4 15 54 110.12 <1052 17,83 45,73 SS2.96 45.06 555.03 46.02 5S5.10 44.45 553.12 45.70 .40 .0085 0008
052 LZSS7+700 556,44 23 57 45 70.10 O 1D ¢4 116,90 0.40 4564 6110 S52.67 €9.64 SEE.60 JO.95 556.41 70.70 W3I.36 69.43 .67% .0007 .00l8 :
053 15454000 SS5.67 Z3 ¢S I8 .00 09 02 S8 97,10 50,75 SS0.00  9.95 SS4.90  8.72 55676 9.53 S56.85  9.56 $54.90  £.56 568 0056 .00I0 60 24408 MRS254400006 R
€56 1MISAG-701 557.08 33 40 19 -20.15 <20 08 $4 D6.27 -26.67 $45.45 24,52 $54.02 -20.K1 550.06 -27.44 558.1¢ ~27.70 $54.09 -20.65 .500 0068 0006 ZA 2544-285 W ZSH4-27 IRI25448-205
053 1QSSI-3IS 557,93 25 €1 42 -51.69 =51 S5 10 10.99 -76.06 S44.66 -27.92 SS6.79 -51.89 S50.83 -S0.99 559.06 -51.27 556.96 -51.18 644  .002¢ 0006 61 0009-3S '
036 LQSS20100 $35.07 23 5T L7 10.95 10 £6 &7 101.58 ~49.26  2.6¢ 10,80 SE7.00 10.65 550.9%6 11.46 $59.05 11.2¢ 557.19 10.43 .44 .0031 .0O06
07 DESSS-L77 554.57 13 63 29 -0, 7% -7 45 02 67,12 ~7S.98 $51.17 -1S.60 SI7.¢5 -17.99 S39.16 -17.25 $59.20 <1761 557.67 -10.75 512 .0060 .001S
O30 JMISUSe47) S50.44 13 53 46 ¢7.1¢ 47 08 52 113,55 <14.42 22,00 62.03 SSP.U5 ¢6.67 S59.62 ¢2.75 55076 ¢7.60 SU.19 .52 552 0055 .0005
US9 LQTE4I5 S38.70 25 64 40 29.56 20 53 20 100.07 -52.56 11.08 24.52 S37.46 20.16 SS.70 29.05 559.76 26.% S52.7T FO.05 .24 0060 0006 U 254527 A 0000428 JRE2344STS
040 LOTIE-SI0 553.05 23 £3 13 -55.05 -55 Q1 40 S34.00 76,25 343.4¢ -51.54 S57.73 -55.44 SSP.09 -34.51 $59.96 -84.41 557.00 -55.84 .23 .07 .OOO7 4U OCOP-53 T
$43 LQTIT-126 559.¢1 23 67 S8 -12.43 -12 $7 51 QL.5S -70.96 $54.57 -11.53 S7.62 -13.07 95 -l1.64 119 12,17 S57.06 -15.40 2.Q79 .0050 .0OM2
P42 DOSSS40¢ SE9.40 23 53 43 45,40 60 DD 5B 114,47 -15.29 23.96 43.50 550.5F 40.00 88 49,10 1.03 3.9 550.51 .06 .38 .0053 0008
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