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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 offline tape datasets have now been migrated from
the original magnetic tape to magnetic disk (starting in mid-2004). Accordingly,
statements in the format descriptions that address such tape relevant factors as
blocking and but density are no longer applicable. The paper documentation in the
Data Set Catalogs have been scanned and made into digital images of the pages,
the collected into a single PDF file for each Data Set Catalog.

The inventory information in these DSCs is current as of July 1, 2004. But this
inventory information is now no longer maintained in the DSCs, but is now
managed in the inventory part of the NSSDC information system, and the user
should go to that interface (JIN) if further information existing in the DSCs is now
not needed for locating data files, but we did not go to the trouble of removing
that inventory information.



2. CHANGE LOG

Version Date Person Page Description of Change
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3. LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC INFORMATION

SYSTEM:
[NOTE: ANY OF THE INFORMATION FIELDS MIGHT BE BLANK.]
[THE “MATERIALS FOR DISTRIBUTION” FIELD IS HERE CALLED JUST “MATERIALS”]

“Remarks” for spacecraft SCNAMEL":
http://nssdc.gsfc.nasa.qov/database/MasterCatalog?sc=1977-102A--remark--

“Materials” for spacecraft SCNAMEL1":
http://nssdc.gsfc.nasa.qov/database/MasterCatalog?sc=1977-102A--mat--

“Remarks” for SCNAMEL1 experiment EXNAMEL:
http://nssdc.gsfc.nasa.gov/database/MasterCatalog?sc=1977-102A&ex=09--remark--

“Materials” for SCNAME experiment EXNAMEL:
http://nssdc.gsfc.nasa.gov/database/MasterCatalog?sc=1977-102&ex=09--mat--

“Remarks” for EXNAME1 data set DSNAMEZ1:
http://nssdc.gsfc.nasa.qgov/database/MasterCatalog?ds=SPHE-00677--remark--

“Materials” for EXNAMEL1 data set DSNAMEL1:
http://nssdc.gsfc.nasa.gov/database/MasterCatalog?ds=SPHE-00677--mat--

“Remarks” for EXNAME1 data set DSNAMEZ2:
http://nssdc.gsfc.nasa,gov/database/MasterCatalog?ds=SPHE-00677--remark--

“Materials” for EXNAMEL1 data set DSNAME?2:
http://nssdc.gsfc.nasa.qov/database/MasterCatalog?ds=SPHE-00677--mat--

“Remarks” for EXNAME1 data set DSNAMES3:

“Materials” for EXNAMEL1 data set DSNAMES:

“Remarks” for SCNAMEL1 experiment EXNAME2:
“Materials” for SCNAMEL1 experiment EXNAMEZ2:

“Remarks” for EXNAME2 data set DSNAME1:
“Materials” for EXNAME2 data set DSNAME1:

“Remarks” for EXNAME?2 data set DSNAME?2:
“Materials” for EXNAME?2 data set DSNAME?2:
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SAO STAR CATALOG BINARY TAPES

K. L. Haramundanis

INTRODUCTION

The Smithsonian Astrophysical Cbservatory has compiled a Star Catalog

containing positions and proper motions for 258, “97 stars. The equator and

equinox of the Catalog are 1950.0; the positions are given (1) at epoch of

oaservation and (2) with proper motions applied to epoch 1950.0,

The data recorded for cach star on the binary lape are listed in il
format {Section 2). An elementary description of data storage on magnetic
tfapes is given in Section 9, for those unfamiliar with this type of machine-
accessible siorage. Codes (Sectiop 3) and bBook numbers (Section 4) indicate
n=egise sources for the recorded data. The stars have been sorted by
increasing right ascension within 10° bands of declination at epoci 1950.0C.

Tor the order of the files on the tapes and the number of records in each file,

see Section 5.

Tor general use, the Catalog is stored on magnetic tapes compatible

with IBM 729 1I tape units at 556 bpi (bytes per inch), and P‘_t-a._t_l_l_I_e_l.:_s__: ro

2400-foot T-track reels, Since these tapes were originally written by the

i13M 7094, which uses 356-bit words, the lape format was designed fer this

P
computes. Thus the information for one star is stored in |l consecutive
36-5it words (396 consecutive bits]. One tape record consists of dala [us
exactly 50 stars (19, 800 consecutive binary bits). Short records are pacdded
with words of binary one's 1o bring them to full length, and occasionally a
star has been deleted from the tapes by inserting in its place an 1l-word sect

of binary one's.




Spectral type, an alpha-numeric field in word 8, bas been recorded in
the nternal BCD code of the IBM 7094, To facilitate its interpretation on

other computers, Lhid code is given in Section 6. As an aid t6 the use of the

tapes, a general Fortran interpreter is described in Section 7, and samples
of interpreted data from file |, record | of each tape are given in Sectio= 8
Formulation of the Catalog {8 described in Section 10.

All inquiries conterning these tapes should be directed to;: Star Cataleg,
Smithsonian Astrophywsical Observatory, 60 Garden Street, Cambridge,
Massachusetts, 02138, USA (telephone 617-864-7910),




2.

9.i0) epoch of chservation.

S, 1-30(B4)
31-35(B35)

§,1-30(B4)

31-35(B35)

5,1-17[B{-14)]

1§-31(B1)
32-.35(B35)

- §,1-17[B(-14)]

18-31(Bl)
32-35(335)

S,1-11(B4)
12-23(B18)
24-35(39)

§-22(B22)
23-29(829)
30-32(B32)

33-35(835)

ELEVEN-WORD BINARY TAPE FORMAT

£quator and equinox are 1950.0: epoch is (words 1,2) 1950.0, or (words

Zach tape record contains 50 stars (550 words); short records are
padded with words of binary one's to bring them to full length.

The contents of each word, by bits, are as follows:

6:950, in radians

L
code L0 (visual magnitude)

°1950’ in radians

code 20" {star numbers and footnotes)

annual u', in radians
annual ¢ ,, in radians

code 30% (photographic magnitude)

annual u, in radians
aanual L in radians

code 40% (proper motion)

photographic magnitude

epoch of 65, in years minus 1850.00

c‘&o, in radians

visual magnitude

epoch of ap, in years minus 1850.00

:ruo, in radians
DM zone

DM number

Smithsonian book aumber (see Section 4)
code 51 (spectiral type)

code 52" (double and variable stars)




S, =47 spectral type {BCD, see Section &)

18(818) code 60" (accuracy of visual magnitude)

19(B19) code 70 {accuracy of pnotographic
magnitude)

20-35(B35) source catalog star number

Word 9: §.1-22[B(-4)] bO' in radians, low-order 22 bits only (use
high-order 8 bits from word 1, sign bit
{rom word 9)
23-35(B9) r19.55, in radians (one value given that per=
taing to eithera or B)

S, 1-30(B4) g
31-35 not used

in radians

checksum of words 1-10
Note: Spectral types have no signs; they begin with a letter and are (ollowed
by & single-digit number, occasionally by a letter and 3 number. The
exception is +++ (see Section 3, code 51).

The notation follows, in order of appearance;

S = sign bit

B = placement of binary point, i.e., the bit after whichk the separa-
tion between integrai and {ractional part of the binary number
ig implied (fixed-point format)

right ascension
= declination

standard deviation

annual proper motion in right ascension
w' = annual proper motion in decliration
DM = Durchmusterungen, identification catalogs of the last century
subscript o, = at epoch of observation
subscript XX, geq = at epoch 1950.0

= = See Section 3, codes.




Code 10: Visual Magnitude

Code
Photo-

isual wisual Magnitude source
Does not appear in soarce catalog
Determined by source catalog
Dstermined by source catalog or by authority in footnote
Source cited in source catalsg introduction
Source unspecified
Taken {rom BD
Based on Durchmusterung magnitudes and visual estimates
Taken from AGX |
Taken from Cordoba Zones [Resultados)
Taken from CGA or Cordoba Zones
Taken from Harvard Publications
Taken from Harvard or San Luis Photomeiry
Taken from Henry Draper
Combined magnitude of component stars
Arithmetic mean of maximum and minimum magnitudes

of 2 variable star

Where no figures were reported for magnitudes of a variable star, 0,00

ioTed on the tapes (L. e., always check code 52 when using magnitudes).

ien blanx, code = 0, and field = zeros.




3.2 Code 20: Star Number and Footnotes

Footnote
without with Star number
0 16 Source catalog only
17 Source catalog and BD

Scurce catalog and CD
Source cataleg and CPD
Cordoba B (Resultados) and CD
Cordaoba A (Resultados) and CD
AGK!. and BD
GC and BD
Cordoba B (Resultados) and CPD

Cordoba A (Resultados) and CPD

When blank, code for DM is 0 or 14, footrote is 0 through 3, and field is

reras. Footnotes and star pumbers are those appearing in the source catalogs.

3.3 Code 30: Photographic Magnitude

Code Source
1] Does not appear in scurce catalog
1 Determined by source catalog

Taken from magnitudes of the CPD and diameters of the
Cape Astrographic Catalog

Source cited in source catalog introduction

Columbia Contributions Nos., 30 and 2! {Schilt)

When blank, code iz 0, field is zeros,




Prover Motion

Source

Determined in socrce catalog

Determined by comparisor of catalog and Greenwich AC
tezmined by comparison of catalog and AGX |

Determined by comparison of catalog and Greenwich AC
cn the basis of the amallest differencs in positions
{see Segtica 10, 3)

Cetermined by comparison of catalog with AGK | on the
basis of the smallest difference in positions (see

Section 10. 3)

when hlank, code i= D, fleld is zeros.

3.5 Code 51: Spectral Type

Source

Taken from the Henry Draper or no spectrum in source
cataleg

Taken from the HD with M stars reclassified by Miss
Cannon

Classgified by G. C. Cillie

Classificd by Goedicke

Classified by D. Hoffleit

Classiflied by M. V. Mayall
Classified by McCormick Qbservatory

Classiflied by Nassau and Seyfert

Where no spectra were recorded, the code is 0 and the field is BCD

Blanks. If the spectrum is composite, +++ is stored in the field, and the code

-
id e




52: Miscellaneous

Meaning
No additional information
Double star, see source catalog for source
Double star in Aitken's Double Star Catalog
Double star in Burnham's Double Star Catalog
Variable star in visual magnituds in source cvatalog
Variable star in photographic magnitude in source catalog
Variasle star in both magnitudes
Both double and variable, in either visual or photographic
magnitudes

When blank, code is 0, no field involved.

3.7 Code 60: Accuracy of Visual Mag=ituds

Listed on tape as 0 or 1; 0 indicates the magnitude was reported in

source catalog to ‘J’?DD: 1, to o™,

3.8 Code 70: Accuracy of Photographic Magnitude

Listed on tape as 0 or 1: 0 indicates the magnitude was reported in

source catalog to 0" 00; 1, to oo,




4. BOOK NUMBERS FOR SOURCE CATALOGS
Abbreviated Title

vol,
vel.
val.
wvol.
vol.
vol.

0 =) Ty P e

Yale Transactions, vol.
Yale Transactions, wol,
Transactions, wvol.
Transactions, wvol.
Transactions, vol.
iransactions, vol.
Transactions, wvol.
T ransactions, wvol,
Yale Transactions, vol.
Yale Transactions, vol.
Yale ' vol,
Yale I n vol,
Yale T Y val.
Yale T vol,
Yale n ions, vol
Yale ansaclions, vol.
¥Yale Transactions, wvol
Yale ansactions, vol.
Yale ansactions, wvol

Lo T

o B Ll T PRl ViR e
eI
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Cxpc Annals, vol. 17
Cape Annals, vol, 18
Cape Annals, vol. 19
Cape Arnals, vol. 20

Cape Zone

elbourne 3
Melbourne 4

Ceneral Catalogue
FK3
FKa




EE

Band of

ile ]

1 +80°
2 T0
3 60
- 50
5 40
] 30
7 20
8 ‘0
g + 0
Total

1 - 0°*
2 10
5 a0
- 30
5 S0
b 50
7 60
8 70
] -8

No. of stars

No. of records

(a) (b} {c}
{ 015 81 (4 050)
6 921 139 th 950)
10 0B6 202 {10 100)
14 984 300 {15 000)
17 587 352 {17 600)
20 115 403 {20 150}
17 964 360 {18 000)
17 308 347 (17 350)
19 567 392 {19 500)
128 547 2 576 (128 800)
18 504 37! (18 550)
18 958 380 (19 000)
26 325 527 (26 350)
22 603 %53 (22 650)
16 966 340 (17 000)
16203 325 {16 250)
7 522 151 (7 550}
2579 52 (2 600)
790 16 {800)

(130 750)

ORDER OF FILES ON TAPE, AND NUMBER OF STARS IN ZACH

Padding
(g)

35,
29
14
l&
i3
35

FILE
& hsle




6. INTERNAL IBM BDC CODE

Craracter In storage On tape Character In storage

10 0000
10 odo!l
i0 ool
10 0011
10 G100
10 0101
10 0110
100111
10 1000
10 1001
i0 1010
1010]1
10 11

00 0000 00 1010
00 0002 00 000!
00 0010 0G 0010
00 0011 00 061}
00 0100 90 0100
00 0101 00 0101
00 0110 00 0110
00 G111l 00 0111
00 1000 60 1000
00 1001 00 100}
00 1011 1011
00 1100 1100

..
L~

Py

PN QO o o6

= e g
(=N = |

"ROPDO WO ZE K
o508

01 0000 0000
01 ¢ool
0i oolo
01 0011
01 0lo0
lol;m
01 o1}
01 0111
01 1000
0l ioo}
0i 1010
01 1011
01 1100




7. GENERAL FORTRAN INTERPRETER

Binary information for one star is contained in 396 consecutive bits.
These bits were originally writtes on the tape from 1] words of a compuier
havizg 36-bit words, One tape record consists of data for 50 stars, i e. .

19, 800 conmecutive birary bits. A fape record may be copied by a standard

sitary read operation into the ceatral memory of & aecend computer. When

this second compuoter has a word length different from 36, correct interpreta-
tion of the bisary information is complicated by two facts. First, data for the
Nid star (n the rerord will not generally begin with the first bit of a memory
word. Second, bits denoting signs will not generally occupy the sign-bit pos-
ition of their respective words. The fellowing method of interpreting tape
records should go far toward minimizing confusion and incosrect manipulation

of bit groups.

As 2 first step it is convenient to deline three integers. Let \ be the
number of bits per central memory word for the second computer used. Then
i¢ta be the smallest integer for whichal = 396, and let P be the smallest
integer for which BA 2 19,800. In Fortran Stalements that appear below, it
MUust be siressed that the symbols A, a, and B represen! not variables bus

‘RICgEr consiants corresponding to a particular computer,

The second step is to create a special-purpose subprogram, which we
mighi call JEM. It will need 1o be written in a language closer to basic
machine language than Fortran because it will need to make use of elementary

s:i.l operations built into the Ccomputer. JEM must have the followang properiies:

‘- Parameters used by JEM are passed in a maaner that is cornpatiblc
 ihe calling sequence generated for function subprograms by the Fastran
tompiler at the installation. A typical call to JEM is the Fortran atatement

K = JEM (N, NAME, M).




The

2. The word at X receives N contecutive bits taken from sterage.

bits are right adjusted in K with zero {ii! 1o the left.

3. The first bit is taken from the Mth bit position from the left in the
word at location NAME. Additional bits are taken from the right of this

posirion.

5. UM+ Na1)>), then extra bits are taken from the left ond of the
aext word in the array te which NAME belongs.

5. N>\isirvalid. Error indication is optional.

Alter a tape record bas been read inte storage, the 396 bits for a desired
star should be placed in a standard configuration with the firs: bit at the
beginning of a word. The following Fortran subroutine will do the Job:

UBROUTINE STARGET (LARGE, L, LITTLE)
DIMENSION LARGE (B), LITTLE (a)

J=396% (L - 1)

X=J/\

M=]l3+T-Ke)

DOIll=1,a

N=I+K

LITTLE (I) = JEM (A, LARGE (N), M)
RETURN

EXD

The main program then will coatain statements such as:

DIMENSION JACK (3), JILL {a)

CALL STARGET (JACK, N, JILL)




Sxecution of this call places the binzry information for the Nth stas of
the record in the array JILL., Any star parameter can now be easily extracted
from JILL by using the fuaction JEM and a reference table such as Table 1.

A brief description of the table follows. The four left-hand columns
cescribe the interpretation of the bit sequence and are independent of the
computer. The columns headed "word" and "hit" depend on A, and are ghown
{or three different word sizes. Word and bit columins can be written down for
any other value of A in a miinute or two. Begin each column with a 1. Each
successive bit number is found by adding the bit number above to its cor-
responding N. If the sum exceeds A, then subtract X and increase the word
caunt. Usze of the table can best be shawn with examples,

Example |. On a machine with 32 bit words, find the epoch of by Twe

Fortran s*atements are sufficient:
x = JEM (12, JILL (5), _291 /
ZPOCH = 1850, + x/32,

Example 2. Inthe A = 24 case, {ind the visual magnitude, Here a sign

bit is involved. One Fortran solution is:

KING = JTEM (!, JILL (8). 13)
x= JEM (11, JILL (8), 14)
VIS = X/f1zs,

IF (KING) 2, 2, 1

Vis = .VIS

Example 3. Inthe A = 60 case, find 8,5 Again, two statements are

enough:

x = JEM (31, JILL (6), 25)
ALF = x/67108864.




It the word length is shorter, it might be tronbleaome to preserve the

ey

full accuracy of @, Notall computers have real-number (floating-point
arithmetic that is accurate to 3] binary places. In such cases 2y would have
to be split up into two numbers and :reated with double-precision instructions.

I these instructions are aot available, then their equivalents have to be

worked out explicitly by the programmer,

The last parameter, checksumn, was computed by the original 346-bit

It is the add-and-carry logica! sum of the previous words

worcd machine.
of star data (overflow bits are added back in at the low-order positien). To
compare tkis checksum to a similar sum computed on & machine of differen:
word lengih is a fairly sophisticated problem. Probably no practical way
exisis ta do this in Fortran. However, omitting this test for reading accuracy
shouid not be & matter of serious concern provided that the tape-reading

equipment performas parity testing against the check bits on the tape.




Table !. Storage Format— |1

~Word Binary Tapu‘

F Am2s | =32 A = &0 !
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ess EE. :,.\:i_ v S | iy s L
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V woxe | | 2 ;‘}1 | 2 s E 2 s 3 [Im|
Code 20 | f 51 3 |20 ] | o J 2 o}
- Az=zal 8‘“5'1 it) = i i s | s | z 1 |
e ! Arsaal oy ! I % L{ 14 | 4 11 3 i & {2 Tl
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. b Azoual u | v | z“‘ful s |13 | ¢ |03 | 2 |ao |
Ammsal en | { 2 “-’ Ml & | v | & In | 3 |+ |
Code 40 f 1 l c] 6 | I < f:l | 3 | {
Protegraghic magainde | v [ 27 a | v | ! s ol s |as
Epoch of 8 mizas 1850.0 | |, PL : 1z :' T ol I 5 : 29 1 |s
w8, [ | 2*% | ® ‘ 1] & | 9 3 lae
Viswal mazaitude |: v 2 i: } ' ] i 12 | £ 21 'I 4 v ¢
| Trochsis, minue 1880,0 | I 22 i3], v |1 J r {0 & i3 :I
f ws, 2% Tiz| o ilu | 7 | 13 | & flas |
DA sone |« j | al te :I o B2 D R st
DM sursber ! | | 12 | 10 |+ ]r - | | 4
Smithrosiss beok number | ! i 11 19 I:zq | 8 Jae] & lea
Code 51 .I ; [ )If 1l : T } s | 2 | 8 7 i
Cede %2 ! | {).‘:: lio | » {28 | s 10
Spectral type (la BOD) [ | i:s_! 1 ‘u ‘ s Jav ]| s | |
8 Coce 60 .’ ! |' 1f 12 ]: 7 Il o s s T
- Cofe %0 | i Fep- sl e lisl o152
2 - STUTCE catale” riar mumbar | [ ! 1) a2 [ L) l| 9 | 17 : $ 13
i, liow orter 12 bits) [ + r :“;‘«:I al n | 1 , 10 | A 48
T et [ I nI[ 13 Ih 11 |aa s {2
. | ! z“'"L NI EE N T i' 3] & o
(X0t aned) i ! ’ s r' 13 !to E 2 | o« r| 6 : Lol
i L] | . !
Cleziram 1! i 1 )a! e I i !. id |- 5 T i ’

vNa:a:‘.n:: for this table is described on page &,
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ELEMENTARY DESCRIPTION OF DATA STORAGE ON MACNETIC TAPE

All computers have information storage devices that allow them to store
caia accessibly (core siorage, magnetic drum, ete, ), In this storage unit,
imformation is stored in binary (BIN) or binary-coded-decimal (BCD). A
pregrammer may restrict himself to the BCD mode, but for handling large

mounts of data, this ie generally insfficient.

A computer stores data in units called words, each computer having a
set word length. The [BM 7094, for example, has a word length of 356 bits,
the CDC 6400, one of 60 bits. Additionally, each computer has a known
Maximum capacity, Le., the maximum number of words that can be accom-
modated at the same time in the storage unit. Since the SAO S:ar Cartalog
was arocessad on an IBM 7094, it was consiructed according to the capacity

and word length of this computer.

The binary format (Section 2) of .he Catalog contains eleven 36-bit word
per siar, all the numerical information being stored in fixed-point. The &
bit of sach word is the siga bit; in thisbita 0 = 4, 81 = -. The remaining

335 bits coniain the magnitude of the number. The point that separates the

:ategral from (he fractional part of the word is called the binary point, and
—y Tou

:$ indicated for each word on the formai (Section 2). Conversion from-

binmary to decimal is, for example,

bits 00000000000000000000000000 0000000001 = 41
sl 35

:On'.'-OGOC‘GGCT.'fCDCDDDDDDEGOSQCGOGODQUOUE = -3
8. 35

he less efflicient BCD System allocates a $-bit binary number for cach

Esaracier, as given in Section 6 (for the BCD spectral type).




i3 iz possible to convert the entire Star Catalog into the B0 mode, 23
was done in order to produce the book form of the Catalog; but, because of
the inefficiency of the BCD format, in this mode the Catalog occupies 14

tapes rather than 2,

Simary information can be stored on punched cards, but in quansity is

more generally stored on magnetic tapes. Information in this form is

recorded magnetically in seven parallel channels {(tracks) along the tane.

On the tapa, six of the channels are used to accommodate data, while the
seventh containg a check bit, which merely checks the reliability of the dasa
stered. As data are recorded on the tape the check bits are automatically
computed by the tape control circults: as a tape is read the check bit is
recomputed and compared with the one previously read, discrepancies being
indicated.

The IBM T094 records data in 36-Dbit words, each word being divided
into 6-bit bytes for storage on tape. Each byte with its check bit is recorced
o tape (n a vertical column; a tape can be recorded at 200, 556, or BOO bpi

(Syies per inch). The Star Catalog is recorded at 556 bpi.

Any block of words recorded consecutively on 2 tape is called a recare

no maiter what its length. ollowing a record on a tape is a 3/4-inch blank

space callied an end-of-record gap or racord gap. The Star Catalog contains

Ly ll-word stars, or 350 words per record. An entire record musi be
stored in the computer at one time to prevent loss of data while copying or

processing a Star Catalog tape.

Fecords may be grouped into files, each of which is separated {rom oihes
‘iles by a 3. T-inch blank space followed by a tape mark (the ené-of-file record
The Star Catalog has been divided into 10" bands of declination, each band

Seing stored ia & separate file on the tapes.




10. FOXMULATION OF THE STAR CATALOG

The SAO Star Catalog was complled {rom several earlier catalogs, all
of which are cited in the bibliography. In the com ilation, all stars wese
Tecucee to a commeon fundamental system, the FK4, with the application of
sysiematic cerrections as given In the bibliography (Section 2.2), and to
¢ common equater and equlnox, 1950.0. Where neCessary, proper motions
axd speciral types were added to the data for the recorded stars., The com-
silation gives positions and proper motions for 258, 997 stars, with an avers
age cistridution of 6 stars Per square degree. The star positions have ap
average standard deviation of 0, 2 arcsec at epoch of observation or

0.5 arcsec at epock 1963, 5.

The SAO catalog Includes the following information for each stss-

Right ascenaion rnlﬁiiﬂ] and declination f&m‘__‘a] for equator,
equinox, and epoch 1950, 0.
Standard deviation (o, of the position at epoch 1950. 0,

Right ascension (c.o) and declination .'60) for the equator and

aquinox 1950. 0, at the mean epoch of the ariginal
observations,

Standard deviations (¢, ') of o ; and L

Mean epochs ty :.:}! of the original cbservations in Tight ascenszion
and declination.

Anncal proper motions for right ascension (4) and declination (e ).

Standard deviations {r) of u and e

Visual magnitude (for 99% of the stars),

Photographic magnitude (for 50% of the stars),

Spectral type (for 83% of the stars).

Jurchmusterung number (BD, CD, CPD).

Source catalog.

Star number from source catalog.

Explanatory notes.




Precession

Stars from catalogs that were referred to an equinox other than that of
1950.0 were precessed to 1950.0 by use of Newcomb's constant and tha
rigorous formulas,

L »
€os o, co 60

sin S5 cos 60 -

ain ‘0

o = Tight ascension and declination &t equinox of the
™

source catalug, epoch ty -
10, My, By = direction cosines referved to equinox of to .

Setting up the matrix, we have:

/:\ TEs K C00w cO8 w=- 90 € slo T WA CO0w COR ¥ = COB E AN -nu_o..—..\ / \
§

™ ]' EOR & Riflw Cae v +» 1in & Conw = din & dimw COlv rc K fobw - BN A e :
n/ COs K 2If “stingsinw 2T

()
o

direction cosines referred to the equinox of 1950. 0,
angles given by the expressions: r
(23042153 +.139% 73+ + 0U067°)T + (30423 - 0% 27+)T2
+ 18200 T}.

K+ (79927 + 02667 T + 0432 T2, 3
(20046 85 « 85337 - 0Y3770)T + (42967 - 0% 379)T2
- 41780 TJ.




and &, = epoch of original equinox in tropical years.

The positions at equinox 1950 are given by the relations

m
e = arcian ‘T‘ ’

= arcsin n

Tais methed is inaccurate within 10 arcmin of the pole: however, no

stars within this region were pracesased.

:0. 2 Standard Deviations

Standard deviations (standard errors) of position were taken as given in
the source catalogs. Probable errors (r) were converted to standard devia-

tions by the formula,

Where no standard deviations were given, but weights according to the
number of observations were available from the GC (for meridian catalogs),

¢ stanfard deviations were derived by use of the relations

where w and w' are the weights for right ascension and declination,

respectively, and 0745 is the GC standard deviation of unit weight.




Standard devistions of position from AGK 2 were computed (Schorr, 195;;

Koklschliter, 1957; Heckmann, 1955) by the formula

Y 12
e =o' ={[tm -9712)% 10061 + v1458]° 4 ':oossi

where m = photographic magnitude.

le some source catalogs gave standard deviation of the components
of proper motion for eack star, others gave only one value applicable to al!
i8 proper moticns, TIn either cise, standard deviations Are given [or proper

motions of each star in the SAO catalog.

Standard deviations for proper motions computed at SAQ were camputed

Irom the siandard deviations of the positions:

where subscripts | and 2 refer to garlier and later epochs, respectively.
Since the standard deviations ing and § for each star were very close, if not
icexiical, the positional uncertainty at 1950, 0 is indicated by a single mumber,

given by the (ormula,
2 1/2

P 2 R ; ‘
( (17 + [= (1950.0-)]" + (¢")° + (e, (1950.0-¢17]

F 4 1
|
¥

7 adcitional term in this formula, which would make it more precise,
sitted because it cannot generally be evaluated from data given ia the
source catalogs, since it depends upon exact knowledge of the method of

Compuling proper motions and on the epoch of observation of all positions

cetermining proper motions.




All standard deviations in the printad SAQ catzlog are expressed in

seconds of great ¢i=cln are, and on the magnetic tapes, in radians,

10.3 Prover Motions

Proper motions for AGK 2 stars were computed by comparing the AGK 2
positions (inthe FK 3 system) with early epoch positione from eithe= the
AGK 1 or the Greenwich AC (in the FK 3 systemj, after identity of stars from
thege three catalogs had Seen determined Y a serien of tests on positions,

BD numbers, and magnitudes. The following formulas were used:

where u, p’ are the proper motions in right ascension and declination, and

the subscripts | and 2 refer %o earlier and later epochs, respectively.

IZ two stars at t, or t, had the same BD number, the star for whick

the sum

nad the lowest value was used. When such a choice has been made, the fac:
s irdicated in the catalog motes. When mors than three stars at either ¢, or
-
illec all requirements for identification, the stass were omitied.

¥

Frooer motions were computed for approximately 56, 000 stars in the AGK 2,

Froper motions in right ascension, given in the source catalogs in
seconds of great circle arc, were multiplied by the term sec §/15 and con-
veriec to seconds of time. In the printed catalog, the proper motions are
given for right ascensicn in secoads of time, and for declination in arcsec.

% ine magnetic tapes all proper motions are given in radians,




10.4 Positions a: 1950.0

Right ascension and declination at epoch 1950.0 are given by the equrtions

Q1g59 = 9p tR (1950.0 - toj -

6l950 = B, #p' (1950.0 - ta) .

Numberine Systerm and COrdex

For the tapes of general interest and for the printed version of the catalep,
the stars at epoch 1950. 0 were sorted by right ascension within 10*bands of

€eclination and, in the printed cataleg, numbered consecutively (see Sectican 5).

10.6 Suoplementary Information

Magaitudes, spectral fypes. and star numbers from the Source catalops
2ave been included in the SAQ catalog with explanatory notes citing the
specific ozigin of each. Source-catalog entries indicating double ur
wariable stars have also bean incorporated in the explanatory notes. About
>6,000 speciral types from the HD were added to the zones covered by the
AGK 2, and Dusrchmusterung numbers wers added to stars in the GC and the

X 4.

10.7 Dunlicate Entries

When a star was listed in more than one source catalog, the duplicates
were removed from the SAO catalog, insofar as this was possible. Stars

were considered as duplicates when all the following were true: ¢

Hi0as, at the common epoch of 1900. 0, agreed within 10U 0 in both coordinates:

¢ had identical DM numbers; their visual magnitudes did not differ by more
3.0 mag;: they came {roin different catalogs; they were not noted as

members of a double system.




Waoa duplication oscurted, the entry retained was that appearing firet
K 4; FK 3;: GC; Cape volumes 29, 19, 18,

25, 24, 2211, 221, 2i, 20

e lollowing list of catalogs: =
17: Yale volumes 27, 2611, 261,
16, 14,131, 131 2., 121
Zoae; Me 4: Me 3.

. 19, 18, 17,
11, AGK 2 volumass 8, 7.6,5 2

« 15 Cape




11, BIBLICGRAPHICAL SOURCES

1i.1 Chief Sources

The chief sources used for the SAQ cataleg are listed under the abbreviated
titles by which they are referred to in the tex::

AGK 1

Doubiage, D.
1898. Cartnlog der Astronomischen Gesellachalft, No. 1. Zoae +7
bis +80%, Kasan Sternwarte.
Courvoisier, L.
1910. Catalog der Astronomischen Gesellschaft, No. 2. Zone
bis +75%, Berlin Sterawarte,
Fearnley, C., and Geelmuyden, H
1890. talog der Astronemischen Gesellschaft, No. 3,
bis +70", Christiania Sternwarte.
Nrige=, A.
1890. Catalog €er Astronomischen Gesellschaft, No. 4.

bis +65*, Helsingfors und Gotha Sterawarten.

Catalog der Astronomischen Gesgellschaft, No. 6. Zone

bis +50*, Bonn Sternwarte.
., and Psilander, A. A.
Catalog der Astroaomischen Gesellschaft, No. 7.
bis +40°%, Lund Sterawarte.
Wilterdink, J. H
1902. Cazalog der Astronomischen Gesellachaft, No. &.

bis +35°, Leiden Sternwarte,




Schorr, R., and Kohlschiiter, A.
1851 = 1953, Zweiter Katalog der Astronomischen Gesgellschaft
{tir das ﬂquinohtium 1950. Vol. 1, +70" bis +90°: vol. 2,
+60° bis +70%; vol. 5, +45" bis +50"; vol. 6, 440" bis 445"
vol. 7, +35° bis +40°%; wol. B, +30" bis 435",

B
E 2

Argelander, T. W. A
1859 - 1862, Bonaner Steraverzeichniss, Sec. 1-3. Astron. Beob.
Sternwarte Konigl. Rhein. Friedrich-Wilkelms-Univ. Bonn,
vols, 3, 4, 5.
Schonfeld, E.
1886. Bonner Sternverzeichniss, See. 4. " Astron. Beob. Sterawarte
Kenigl. Rhein. Friedrich-Wilhelms-Univ. Bonn, vel. 8.

Jackson, J., and Stoy, R. H.
1954 - 1958. Cape Photographic Catalogue for 1950.0. Ann. Cape
Obs. Vol. 17, -30" to =35%; vol. 13, -35" to -40°; vol, 19,

=52" to =5b6"; vol. 20, -56" to -64"°.

{11, D., and Hough, §. §.
1%23. Zoze Catalogue of 20, 843 Stars, Equinox 1900. Royal Cbs.,
Cape of Good Hopa.
Spercer Jones, H., and Jackson, J.
1930, Proper Motions of Stars in the Zone Catalogue of 20, 843 Star:

1500. Royal Obs., Cape of Good Hope.
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Cordoba Durchmusterung, Parte [ - IV. Resultados Obs,
Nacional Argentino, vol. 16, -22° to =32"; vol. 17, -32" %o
~42%: vol. 18, -42* to -52"; vol. 21, -52* to -62°.

Cordoba Durchmusterung, Part V. Resultados Obs. Nacicmal
Argentino, vol. 21, -62* to -90*.

C®2D
Gill, D., and Kapteyn, J. C.
1896 - 1900. Cape Photographic Durchmusterung, Parts I - IIl. Annals
Cape Cbs., vol. 3, Zones -18"° to -37"; vol. 4, sones -38* 0

-52"; vol. 5, zones -53° 1o -89°.

Xopfi, A.
1337 - {938, Dritter Fundamentalkatalog des Berliner Astronomischen

Jahsbuchs., Partl, Die Auwers-Sterne {or die Epochen 1925

und 1950, Veroff, Astron. Rechen-Inst., No. 54. Berlin-

Dahlem Part II, Die Zusatzsterne {r die Epoche 1950,

Abh. Preus. Akad, Wiss., Phys. -math. Kl., No. 3.

Fourth Fundamental Catalogue. Veroff. Astron. Rechen-lInst.
Heidelberg, No. 10.




General Catalogue of 33, 342 Seara for the Epoch 1550, vols.
2 - 5. Carnegie Inst. Washington, Publ. No. 468.

NWICH AC

. W,
Astrographic Catalogue 1200.0. Greenwich Sccticn, vol. 3,
+64° to +90°.

Cannon, A and Pickering, E. C.
1918 - . Tke Henry Draper Catalogue. Ann. Astron. Obs.

vols. 91 - 99.

L. J., anéd Baracchi, P
Thisd Melbourne General Catalogue of 3, 068 Stars for the

Equinox 183%0.

Fourth Melbourne Geaeral Catalogue, Reduced without Proper
M:. Stromlo Obs.,

Motion to the Equinox 1900.0 (Microfilm. )

Canberra, Australia.




YALE

Schlesinger, F., and Barney, I

1939.

1940.

Catalogue of 5, 101 Stars, -10* to -14". Trans. Astron. QObs.
Yale Uniw., vol. 11.

Catalogue of the Positions and Proper Motions of 5, 563 Stars,
-14% to 18" Trans. Astron. Obs. Yale Univ., vol. 12,
Par:

Catalogue of the Positions and Proper Motions of 4, 553 Stars.
-18® to -20* Trans. Astron. Obs. Yale Univ., vol. 12,
Part IL

Catalogue of the Positions and Proper Motions of 4,292 Stara,
-20* to -22*, Trans. Astron. Obs. Yale Univ., vol. 13,
Partl.

Catalogue of the Positions and Proper Motion: of 9,455 Stars,
-27* to -30°, Trans. Astron. Obs, Yale Univ., vol. 13,
Pare II.

Catalogue of the Positions and Proper Motions of 15,110 Stars,

-22% 10 =27". T:ans. Astron. Obs. Yale Univ., vol. 1%

Catalogue of the Posltions and Proper Motions of 8, 248 Stars,

=6* to =10" Trars. Astron. Oba. Yale Univ., vol. 1§

Catalogue of the Positions and Proper Motions of 8, 108 Stars,

-2* to =6". Trans. Astron. Obs. Yale Univ., vol. IT.
Cazalogue of the Positions and Proper Motions of 9, 092 Stars,
+15® to +20°. Trans. Astron. Oba. Yale Univ., vol. 18
Cazalogue of the Positions and Proper Motions of 8, 967 Stars,
+10® to 415", Trans. Astron. Oba. Yale Univ,, vol, 19
Catalogue of the Positions and Proper Motions of 7, 996 Stars,
41" to 45", Trans. Astron. Obs. Yzle Univ., vol. 20
Catalogue of the Positions and Proper Motions of 5, 583 Swuars,
-2* %o +1*, Trans. Astron. Obs. Yale Univ., vol. 21.
Catalogue of the Positions and Proper Motions of 9, 060 Siars,
+3* 15 49°. Trans. Astron. Obs. Yale Univ., vol. 22,

Part I




. (Cozmt.?
Catalegue of the Positions and FProper Motions of 1,904 Stars,
9* to +10°. Trans, Astron. Obs. Yale Univ., vol. 22,
Part II,
Reviged Catalogue of the Positions and Froper Mot.cas of 10,358
Stars, +25° to 430°., Trans. Astron. Obs. Yale Univ.,
vol. 24.
1954. Revised Catalogue of 8,703 Stars, +20° 30 #25°. Trans. Astron.
Obs. Yale Univ., vol. 25.
Barzney, 1., 2ad van Woerkem, A. h A
1954, Catalogue of 1,031 Stars, +85" to +90". Trans. Astron
Yale Univ., vol 26, Part L.
Barney, 1., Hoffleit, D., and Jonea, R.
1959, Catalogue of 8, 380 Stars, +50* to +55". Trans. Astron.
Yale Univ., vol. 26, Part II
1959, Catalogue of B, 164 Stars, 55" to +60°. Trans. Astron.

Yale Univ., vol. 27,

Sunslementary Feferences

Supplementary Volume to the Yale Zone Catalogues, -30° to +30°

Trans. Astron. Obs. Yale Univ,, vol. 23.
Boss, B,
1935. General Catalogue of 33, 342 Stars for the Epoch 1950. Carnegire
Inst. Washington Publ, No. 468. Vol. 1, Appendix IlI,
pp. 165-339.
Heckmana, O.
1955. Correction to magnitude equation published in AGK 2, vol. |
Personal communication to Dr. Luigi G. Jacchia.
Mopil, A.
1939, Vergleich des FK 3 mit dem Genearal Catalogue von B. Boss.

Astron. Nachr. vol. 265, pp. 160-167.




M&anichmeyer, C.
1909. Yerbesserte Orter des A. G. X. Bonn. Veroff. Konigl.

Sternwarte Bonn, No. 9.
and Hill, S. J.
Photographic magaltudes of 6, 502 stars in the zone +5' " tu +60°.
Contr. Rutheriord Obs. Columbia Univ., No. 30, 32 pp.
1938. Photographic magnitudes of 7, 280 stars in the zone +50° to +55°
Contr. Rutherford Obs. Columbia Univ., No. 31, 36 pp.
R., and Kohlschutter, A.
Introduction to AGK 2, vol. 1. Eamburg-Bergedori.
Berich: fiber die im Bonner Anteil des AGK 2 verwendeten
Methoden. Introduction to AGK 2, vol. 1!, Bonn.
JBL T
An investigation of stellar motions, part lIl. Astron. Journ.,
vol. 53, pp. 5B-63.

In addition to the errata listed in the catalogs themselves, corrections

from the following sources wers also incorporated in the SAO catalog:

Abeisi, A _'
1900. Cometa 1900 I (1900b). Astron. Nachr., vol. 154, pp. 0l-65
Barney, L.
1948, Corrections to the Albany General Catalogue. Astron. Journ.,
vol, 54, pp- 154-155.
Caurveisier, L.
1911, Berichtigungen zum Katalog der Asronomischen Gesellschaf,
Zone +70* bis +75*, Berlin. Astron. Nachr., vol. 187,
pp. 159-160.




Doubiagoe, D.
913, Positlons corrigees du Catalogue A. G. Xasan. Astron Machr. ,
vol. 196, pp. 321.322,
Deacombe, J. 5.
Corrections to the General Catalog. Personal tommunication
to Joan Seazrs, October 2.

Notiz Betr, AG. Helsingfors 7016. Astron. Nachr., wol. 144,
PP 155-156.

Seobachtungen von Kometen, Planeten und Fixsternen. Asiron
Nachr., wol. 199, pp. 337.350,
Hedrick, J. T.
2903. Places of the older variable stars with {aint minima. Astren.
Nachr,, vol. 163, pp. 113-118,

Corrections to the General Catalogue. Astron. Journ. . wvol. S0,
pp. 142-144,
Corrections to the Gerneral Catalogue, second list., Astron.

Journ., wol, 51, p, 152

Notiz. Betr. AG. Helsingfors 8117 = BD + 57+ 1534, Astron.
Nachr., vol. 165, pp. 251-254.
Ristenpart, F.
1909. Fehlerverzeichnis zu den Sternkatalogen des 18. und i9.
Jahrhunderts. Astron. Abh. Erganzungshefte Astron.

Nachr., vol. 3, No. 185, gp. 1-509.

Catalogue of 4, 589 Stars. First Cape Catalogue of Stars for

the Equinox 1925.0, p. wi.

3
=ty

Berichtigungen zu Sterncatalogen. Astron. Nachr., vol.
pp. 245-246.




“".7::.. c. W.
1903. Uber den Stern var, 59. 1903 Cygal und eine Berichtigung zu
AG Lund 9237. Astron. Nachr., wvol. 164, pp. 23-24,

Woll, M

1909. Berichtigung. Astron. Nachr., vol. 181, pp. 15-16.

1210, Berichtiguag. Astron. Nachr., voi. 185, pp. 143-144.
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Joe Johns

Natioral Space Sciences Data Center
Code 601

BASA

Goddard Space Plight Center
Oreenbelt, Maryland 20771

Dear Mr, Johns:

h:?r your information I mlas:.tha docu-
men on concerning the magnetic tape version
of the SAQ Star Catalog, Dr. Gaposchkin has
promised me two tapes for your copy of the
Catalog which will be sent on to Jou separately,

Sincerely yours, e
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Goddard Space Flight Center
Greenbelt, Maryland 20771

Dear Mr. Johns:

For your information I enclose the docu-
mentation concerning the magnetic tape version
of the SAO Star Cataloeg. Dr. Oaposchkin has
promised me two tapes for Jour copy of the
Catalog which will e sent on to you separately.

Sincerely mrn,r
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ABSTRACT
SAPPIF unpacks the Smithsonian Asirophysical Observatory data
and converts it from integer 10 real, printing-out a listing of ths

data in decimal notationm,

IDENTIFICATION
A. Source Language
FORTRAN Iv
Sequired Paripheral Equipment
fape units
One tape unit (A5) for input

One tape unit (A3) for off-line printer and decimal
listin
listing,

Computer
I3 709%/11
Operating System
IBSYS (February 15, 1966 - Goddard Space Flight Center
tape system),
Subroutines Required
PIFTAS - FLfAT - QCugse
CAMMN /PIFTC1/IPCC/PIFTC2/IN(1)/PIFTSI/ N
Storage Requiremants
Ll

) 1o

DESCRIFPTION

PIFTA is used to read and close the SAP binary tape. The data

is converiad from integer to real with the subroutine FIPAT. A listing

is printed containing record indicators, fiszld titles and the decims}

data.




i¥. PROGRAM SETUP
A, Input Requiremenis
Tape
Unit (5)
Parity - odd
556 EPI
No label
Format, Ses Figure 2
Disposition - save
Output Description
Printer Qutput

Control Cards

Control Card Sequence is shown in Deck Setup, Figure 1,

E. Run Requast Card

T SPONTOR NUMBER PECCRAMMEE D FROJELT MO i CAGERAM ML WBER

iz =
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PRINT TAPTS

ROGCAL]r. 2, o] FiLES [coPas | Fome

[€e

VERVL
L4

|
[
|

-

=S

J

DLUMP o

SFL v







FIOURE

—

Page _1_of

—BIIS _Description

8,130 (BG&) declination in rgdians
335 (B35) visnal magnitude

S, 130 (B&) right ascension in radians
31-35 (B3%) star nusbers and footnotas

S, 1-17 B(=1&) propar motion in declination in radians
18-31 (Bi) stardard deviation irn radians
32-35 (B35) photographlc sagnitude

S, 1-17 B(-14) proper motion in right asvension - radians
i8-31 standard deviation in radisns
2=35 proper motion

3, 1-11 (B&) photographle magnitude
12-23 (B1§) declination observation
24-35 (89) standard deviation in radians

S, 1=11 (B4) visual magnitude
12-23 (B18) right ascension observation
24-35 (B9) standard deviation ia radians

8, 1-7 (87) DM 20me

8-22 (B22) DX rusbe-

23-29 (B29) Smithsonlan book number
30-32 (B32) spactral typs

3335 (B15) double and varlable 3tars

spectral type

accuracy of visual magnitudas
acturacy of photographie magnitude
source catalog atar number

8,1-22 B(-14) deglination observation in radians
23-35 (89) standard deviation in radians

S, 1-20 (B4 right ascension chservation
3l=3¢ unused
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72153
2157
T21863
r21a7r
r2iis
T217T
72203
rT2207
72213
122117
12223
72227
72233
72237
Te243
r2zarv
72253
12257
72263
12267
72273
12277
12303
72307
72313
2317
72323
72327
712333
12337
T2343
{2347
12352
72357
72341
123617
723713
12377
12403
T2407
T2413
T2417
72823
12827
12433
12437
T2443
12447
T24%1
7245171
T2462
12457
12473
T2477
12503
r2sor
12513
12517
72523
12527

Q0000000
0uQ00000
80000000
00000000
02000000
Q0000000
00090000
Q000000
00000000
00000000
0ooo0000
00090600
0000000
C0uCo000
20000000
00000000
00000000
00000000
00000000
00Cc0Qu0o0
05000000
09000000
0Cco00000
00000000
o0ooo000
0000000
00000000
2000000 T
00000000
Q0000000
00000000
000Co000
00000000
00000000
00300000
Q0000000
00000000
00000000
00000000
CoCo0000
Q0000000
000000C0
00000000
20000000
Q0000000
GGO0GL00
00000000
uo000000
:_‘.'l-'l{‘u_::Jl_ﬁ v
nooQo00o
00000000
0000U000
Q0000000
Ca00Cuo0
00000200
00000000
ogooon00
Q0000000
00000002
00000000

ROPOOOD2338
ROPOOCOL 7w
ROPOOQOOLS22
ROPCOOOLS13
ROPOOODL 385
R0®00001702
ROPOO0026a1
ROPDOOO2TT2Z
ROPO0OOO2133
*0POOOGITSO
ROPOOOU2T22
AOPO0OO435)

00006340
ROPODOITO4E
RCPOOL52208
RCPODOLIZTS
ROPCOOOL207
ROPCOCOLDG0
ROPOOODLOL?
ROPOOOOL1EG
ROPOCODOOT 33
ROPCOQOL1SD
ROPOCON 1415
ROPOOCOOL4BA
ROPOODD1022
ROPOOQOD20T2
ROPQOOOL 160
ADPOD00266]
ROPOOOD24 %4
ROPODOOETLS
ROPODOINs2]
ROFO0OG31 16
ROPDOOOL 232
ROPOOGOGS 30
ROPOODD040]
ROPOOOOOI LS
ROPQCOOO36G
ROPOCOOOSSS
ROPOOOD1S 34
ROPOOCO1366
ROPOQODL1OT
ROPOOCC2 344
RCPODODLS57T
ROPOOOO3IL3)
ROPOOCOSOSD
ROPOQO3aTET
RCPOOLlaTYISS
RUPOGOO T2 30
ROPOOOO 1330
ROPOOOD 1542
RCPOOOOL3IST
ROPOOOO] 383
ROPOOODL203
RUPOOCOL 346
ROPOOOOLS02
ROPGOOD2113
RUPOOOD]~23
VPOOCD 2044
ROPDOCOL TES
ROPOCTO L5868

codceeco
cooccong
cocoocee
cooococe
coocooco
coccooQe
coccitoa
cocooace
coocepeo
cocicooo
cocceogg
oocgoace
coococco
coocceco
coacocoe
godgcoooe
Cooctoco
dogcocco
coacecgo
¢ocagoce
000000C0
coccaooco
coasceoeeo
aocccoce
cotccoce
¢ogQcocco
ooacacQo
C00000c0o
cocccoco
coccecooo
coaccoco
cogoooce
codcooco
coQcooco
tooceeco
ccocooce
oogQooeco
caoccoco
cocceooc
coccaoce
cooccoco
agoecooco
ccocooco
€00C00Co
coageceoo
cogcooco
ogocooco
gooccoce
goocceco
cocecece
coocooce
coogcoce
coeccoco
cogcecco
Co0Ccoco
000C00Co
cocccoco
cotcceco
coccooce
oocoooce

ROPCOOOLD2Y
ROPCOCCOL04
ROPCCCCO36S
ROPCOOOOAIS
ROPCOOCO340
ROPCOCOO4T2

COCC2240
ROPCOOCNGLT
20PCOOCLS16

ccocace
ROPCOCCI4OT
ROPCCOCELSS
ROPCOOCT257
ROPCOOA1154
ROPCOLTI 32684
ROPCOOCE130
QOPCOOCOTLS
ROPOOCC2847
ROPCOOCISLG
ROPCOOCL LSS
ROPCOOC052S
ROPCOCC2517
ROPCOCOC1&25
ROPCCOOL3IY)L
ROPCCOO1ID4S

cooe3lzog
ROPCCOCLS56S
ROPCOUC L3862
ROPCO00244)

COQ17340
ROPCOC31334
ROPCOOC3615
ROPCOOCL430D
ROPCOCC3L17
ROPCCOCLSTL
ROPCOQC1L334
ROPCOCCCTOS
ROPCCOC2T4T
ROPCCOC3aTD
ROPCOOOLIT715
ROPCOOO2052
ROPCCCDas LY
ROPCCOC2435
ROPCOOC2710
ROPCOOLQOLS
ROPCOCE4TSO
ROPCOL16141
ROPCCOOS83I4
ROPCOOLO433
ROPCOCC 2145
ROPCOCCL120
ROPCCCOQT28
ROPCOCCO273
ROPCOGO2211
ROPCOOCLT 7S
ROPCOACLOSO
ROPCOCCO464
ROPCCOC2534
ROPCCCC1437
ROPCOOCI1 444

ceoocoon
cgccceoo
cocaceoae
00000000
caoogcoo
cccoceco
ccceccono
Qogo0000
[lelelolali 110
cccoceeo
cecccooo
occeoceoo
tcocoocoo
cocceeceo
tCcococe
C8Coonnoo
cagocconn
Cccococo
cCgoccoo
cacocono
C0oGuCo00
€ococcon
ceccccocoo
cecococo
cogocooo
toccceco
Scccceoo
occoocoo
coeacooo
Cccoccco
¢tcccooo
coccotooo
cocaocoog
coccccoo
cccccceoo
Coo0C000
cgcaccoo
cgcoccco
c@ceceoo
t>so00000
occogeoo
ctcooceco
cccCccoo
cococooo
€000C000
Cccocceoo
cdccccoo
cecocooo
cooocceoo
cacoccoo
CCcocgoo
Qoooco00
gccaccooo
CCcocceo
cccocece
cococooo
cooCcCcooo
2dcoceco
ccceccoo
coCoCono

RCPCOODL 262
ROPLCOOD 1465
RCROOCOL15T)
RCPCDO02542
ROPCOOOVGTS]
ROPCOOO I 8508
RCPCOCD3IIGS
RCPOOO 3244
AOPOL 322075
ROPCO00D2548
RUPCODO23I T4
RCPOONO4255
ROPOOOLIT4S
ROPCOL23434

00056006
RCPOOCOD4LTS
RCPCOO0037s
RCPCOOCDT736
ROPCOOO1127
RCPCOOD2111
ROPCOOOGS]
RCPCOO010)3
RCPCOCOLITEG
RCPCOGOZi66

CO000540
ROPCOOO1GL
RCPCOOO2204
RCPCODD2554
ROPCOO02344
ROPCO0O20847
ROPCOO13636
RCPCODO25647
ROPCOOODGS]
RCPCOCO04523
RCPCOOCO3TS
RCPCOCODIIS
ROPCOCOO4LS
ACPCO000560
ROPCOOO20T)
RCPCOODCTT]
RCPLOOD1S41
ROPCO0Q1522
ROPCO00D2144
RCPCOCOLOTA
ROPOOOLINLG
RCPCO12Ca01
ROPCOOS3401
RC>C0O002136
ROPCOCDOTOS
RCPCOUOLILS
ROPCOOOD1 3563
RCPCOOD2s11
RCPOOOOOS3S
RCPCOOO1315
ROPCOCOLTLL
RCPCOOO2632
RCPCOOODOTTS
RCPCOOOL752

CO0COo1500
RCPCOOO2106

ooQ
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coa
e0aQ
000
o0
0go
coo
CSo
(D T
ooo
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oot
necol
o000t
GO0t
000¢
00Qc
o00c
cood
co0C
egoc
000Qg
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0oQQ
oocc
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0000
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0000
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0000
0000
0000aI
o000
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cooot
0000(
0000«
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0000CC
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ooooo
QoQce
00000
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00000
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ooooe
00000
Q0000
Qoono
00000
0000C0
000G0
ccoco
Coo00I
cooo0!




1604
1365
1338
1360
572
FL T
667
516
col
&07

0o0oocton
ccccceoo
cococeen
eococo0n
00g0CC000
gccocceoo
ccceceon
00000000
20000000
cccocooo
cececeno
00000000
cocoQoeco
tocococo
cccecoco
Qaceoooo
cogococo
cccececo
oceecooo
tococooon
0009Co0n
accoccoo
ccccccoo
oococoog
GO00Oooo0
caocccooo
¢oteccoo
g0Cco0000
Co00000Go
cococceg
ccceccoon
cacQctoo
gococooo
coccccoo
coccceoo
ccooooo00
cooocooo
cococecco
cocoecooon
a7200000
eccoocco
cceoceco
cocccooo
cococooo
cooccooo
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coceccoo
cococooe
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CooCc0000
¢oCoceoo
cccoccoo
cococooo

RCPOODDL 262
RCPCOOO146%
RCPCOGOLSTS
RCPCOND2542
BCPCOOOOTS:
RUPCOOD ) &04
ROPODO0I 344
ROPODOG 3244
RCPOCQ02075
ROPCOCOZ546
ROUPCOO03374
RCPCO0O&255
ROPCOOL 3745
ROPCOL23434

CODS&D06
ROPCOOC4BTS
RCPCODOG3TE
RCPCOOGODOTIS
ROPCOOCGLY 2T
RCPCOO0211 14
RCPCOOO03ST
ROPCOOO1ID15
RCPQOCOL 714
RCPLOODZIGE

CO0000540
RCPCOCOLI011L
RCPCOOD2204
RCPCODO2556
ROPCODOZ344
ROPLOD20847
ROPCOCI3636
RCPCOOD2564T
ROPCOCOOGSIL
RCPCOCOD0623
ROPCO00D3ITS
RGCPCOOCO33S
ROPCOOODGLS
ROPCOCCOS80
ROPCOO02071
RCPCOOOCTTI
ROPCOODL541
ROPCOOO1522
ROPCOCOD2146
ROPCOOOLETS
ROPODOLINL S
ROPCOL12C601
ROPCOOS3IAQ]
RCPOOOOD2136
RCPOOQOCTOS
ROPCOCOL3Ls
ROPCOODL MY
RCPOOOD24]1
RCPOODOOS3S
RCPCOOOL315
ROPCOQOIT1Y
ROPCODOZ2K32
ROPQOODOT 7S
RCPCOOOLTS2

coco1500
ROPCOOO3106

00000000
oooccooo
00000000
00000000
00000000
Qogceoee
00000000
00000000
00000000
0oog0pCC
00000000
0gocono0
00000000
000Q0oC0Q
¢0060000
¢oocon00
ooGoo000
cocoaoco
000Ce000
c0000000
02000000
00009000
000Co000
00000000
00000000
cogcooco
00000000
GoooDooo
aooooooo
00CCo00Q
00000C00
00ooc0o0
00000000
0gocgooc
00000000
0cooo0oo
00000000
c0Qcocoo
oooooo00
00000000
0000G0o00
00000000
00000000
00000000
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gooceceo

000Cc0000
00000000
Go000000

Qoocoooo

000C0000

00000000
Goooooo00

C0000000
00000000

000c0o0N0
00000000

Cooocooo
C0000000
0cooo000

RCPCOCOOL2Y
RLPOOCOCA26
RCPOOOOO23S
RCPCCOCOISS
RCPOOCOOASZ
RCPOOOO L2862
RCPOOOO2220
RCPOOOOI112
RCPOOODZ213}
RCFO0COCD1267
RCPODOD2462
RCPCOODG4S]
RCPCLO1 T T4
RCPODLISS101
RCPOOOZ21314

QDocCLsco
ACPOOGLLAT]
RCPOOOD 1435
RCPOODDY 282
ROPOODOL203
RCPOOOO 442
2CPOVODLGIS
RCPODOD21 21
RCPOOODL4ee

00002022

cooo2017
RCPODOOLI4 1S
AcP00G02301
RCPCOOOS252
RCPCOOASST]
RCPQOOL 2453
RCPCOCOD2450
RCPCOCO2146
RCPOOODISTS
RCPOOOOL&3)
RCPOOCOL1354
RCPCOCO1IT02
RCPODOD2407
RCPOOOO3S557
ROPOOCO2)1 38
RCPCOOCYIS3I
RCPOOOD2412
RCPOO003605
RCPCCCOSTC?
RCPCOO21524
RCPOOLB0D222
RCPOOD25445
RCPOCOOLE 24
RCPODOOL2CE
RCPCOOOLOD23
RCPOOOOL1021
RCPOOCOQT26
RCPCOCGOL222
RCPOOOCLISO
RCPOOOOL&4ET
RCPOOOOLOC]
RCPCODOLT TS
RCPOODOLD4]
RCPOOOCZ38]
RCPCOCO2414




12533
12531
T2543
T2547
12553
12557
T2563
125467
72573
12577
72603
T2807
12613
7asLr
72623
126271
T2s33
12637
T2843
12647
T2653
12657
T2663
12667
T2673
TZ26T7
72703

T2707
12713
12711
T2723
12727
72733

T273r
T2T43
T2T47
12753

12157
T2762

T2T617

127113

rziIrr
73003

13007

730123

r3aLr

13023
13027
LELEES

T30ar

73043

TA0&T

73053

T3057

73063

T3067
73073
T307171

73103

riLor

00000000

00000000

Go000000

00ogocoo
SCA34017001
STLaT202224
SAL61202224
5TA20042020
STAZ20202020
$TA20202020
LDAL2202020
STA20742020
TH565237320
STa20202020

ROPOQO0O264)
ROPOCOL331S
ROPO0O0D40173
REPOOOD 3628
FOV33144045
LOLAS445]12%
LOLY4g4E) S
§TA20200520
5TR20202020
STA20202020
ARSO1012020
5TA20202020
$TQ21012733
ENALOIS4T1I04

BEGW 74330527 33710374

FOV33l107101
INIS1&18765
STA20143371
AJP22142101
CJIP2322T33)
5TAZ20206125
STAZ20206525
SCA3s012720
5BL4&S12220
AULAS20]1433
R5073202020
STA20652581
LDLA462T7347
STA20654565
FOV33012733
FOVI3022733
QRJIZ23I614322
SR50227336s
SCA3401 7001
STA202145623
INALLDOOGDD

00000000
LOAL2076TTO
RTJI7547 3046
ENAL0DOGCO0L
LRSO3000060
AJP222T3002
STA20102002
RAQT2073647
AJP223T2915
ENALOOODOD L
RAOT2073655
RTJTS4 T3040
ENALDOODOOY
RAOT2073673
ENALODOQOO]
RAQT2073673
ENALOOOODOL
ENAL1ODOQUOD 2
ROPOOOT3IGLAT
ROPOCOD 73631
RTIT5454215
LILS3173637
RTIJTS5454 141
ROPOGOT3631

FOV33042733
AJP22206646
ARSN1331420
OVF27331470
SVA20s832322
THS&5T32020
SALL1452220
FOviilosllo
ADD14&337101L
RSEBTLO033314
INIS1442220
ADL&5222020
CIP2322T7320
INIS16T301e
MEC6606TI02
MEQoL011273
STA20143386
ARSOLL27302
FOV33l46125
SAL&61432020
AJP22272758
A4501076764
INALLIOTT776%
NOPS 0000000
STAZ00730T73
LLS07000060
NOPS0000000
INES 104000
RTJTS5473643
AJP22D731131
STA20073655
KTJT54T3661
NOPSO0OGOC0
STA20073s72
RTJTS473700
STAZ20073073
RTJTS4T3TCO
STA20073673
RACTOO73673
ARSO1022604
ARS01016002
ROPOCOTIOTS
LDAl2142048
INISLOD0D 30
ARS5010330455

tocCcoce

Q0ccooco

coocoooo

gbooonen
55U43302014
THS6514T42¢C
FAC30202]1 21
5TA20202020
$Taz2oz2czoze
$TA2020202¢C
STA20010220
SCA3501273%
RRSOL063471
FOV33062774
SCA3I4012721
RSB71052121
INIS1206485
STa20628122
RSCT7325%7320
RSCTIZ12265
STA20514422
STA20200643
$TQ21012733
FOV33142020
ARJ22655024
STA20204524
STA20206643

ROPCLOC2402
ROPCOQLT245
ROPCDO2104&
ROPCOOQ13S)Y
FDW33710232
$TA202C2020
QRS02273303
QLS0s202020
5Ta202¢2020
$TA202C0408
STazozceios
ARSOIC&34T]
ENQD4330127
FOV33052713)
ARSO1273301

74202020
QRJIZ3I6%6323
THSESE4 2048
STA20612585
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STA20204524
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INIS1244520
ENCO40T2553
RTJT5455020
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RTJI75473703
DVI25074051
ENAlOCSCOOL
1JP552727172
SUBLS5076T784
INALLOT?I2S
RTJITS4 73864
INALLIO?T TR0
UJPTS5073127
RTITSeT2703
INALLIOTT756
RTJITS473703
INALLIOTTTSSE
aTJTS5473T03
RTIT5473702
ENAL1OCOO0G2
ENAjOCOOOD2
RGPOOOT302T
INALEOTRT 7S
ENALOCGOOOL
RACT2073673

MEQE6037312
DVF27336507
FOV33012713
MEQs&0112T3
THS85202025
STA20147420
ENALCOCOOS3
NOPSCOCCCOC
AJP22373012
NOPS00C0000
NOPSOOCCOOO
STA2007374C
STA20G673740
RAGT207365%
AJP22372765
AJP22373133
NOPsoocceco
AJP223713021
NOPS0R0O0C00
NOPS0QCCCCOO
AJP22373035
NUPSQOCOC00
AJP223T73045
NOP500COCCO
NOP500CCCOC
STA20073673
RAD70073673
ARSQIC23C05
AJP2211731C02
STA20073673
RTJ75473700

cacococo
cccoccoo
00000000
€ccoccac
STA20142022
SCA3s0i 7001
LCAL2700120
5TA20202020
STA20202020
RADTCOT2020
STA2¢202001
EhQO4330127

RCPCOO0D457]
CO03&040
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ADLAS222020
CIP23227320
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