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TECHNICAL MEMORANDUM X-73391

HEAO-A NOMINAL SCANNING OBSERVATION SCHEDULE

1. INTRODUCTION

This document is intended to aid investigators in planning and performing
observations in conjunction with the High Energy Astronomy Observatory-A
( HEAO-A) Guest Observer Program. It contains data on the schedule of avail-
ability of known X-ray sources by the observatory during normal scanning opera-
tion; celestial maps showing scan planes as a function of time; and, for coor-
dinated optical observations, examples of the elevation of sources in the scan
plane during the night. These data should serve only as observing guides; more
precise data depend on refined source locations, actual spacecraft spin axis
attitude, and detector angidar response functions.

The HEAO-A spacecraft ( Fig. 1) carries four large X-ray and gamma-
ray astronomy experiments designed to scan the entire celestial sphere in a
6 month period. Experiments A--2, A--3, A-4, and one module of A-1 are
coaligned in the +Y direction, while the remaining six modules of the A-1
experiment view in the -Y direction. Several modules of the A--2 experiment
are offset by 6 degrees in the XY plane. These experiments will locate and
determine spectral and temporal characteristics of perhaps several thousand
sources in addition to over two hundred presently known X-ray sources.
Table 1 shows several key characteristics of the four experiments.

11. HEAD -A MI SSION PLAN

HERO-A is scheduled for launch in late June 1977 into a circular
orbit with an altitude of 445 km, an inclination of 22.75 degrees, and a period
of 93 min. During most of its orbital life, the observatory will operate in a
scanning mode, spinning at a rate of from 0.03 to 0. 1 rpm (a spin period, Ps,

of 10 to 30 min) with the spacecraft' s +Z axis ( Fig. 1) aligned within 0. 5
degree of the Sun (Fig. 2) . Although the spin rate will be controlled to —10
percent, the spin phase will not be controlled and most likely will not be predict-
able more than several orbits in advance, if at all.
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Figure 1. HEAO-A observatory, experiment--, and coordinate systems.
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TABLE 1. HEAD-A EXPERIMENT CHARACTERISTICS

Experiment Major Objectives
No. of

Detectors
FOV XY X FOV YL

( I WHM)

Total
Area
(cMI) Energy Range

A-1 Survey entire sky for X-ra 7 4 1° x 4 0 8800 0.15 keV to 20 keV

Vriedman sources down to ^-10
-4 CraL. 2 1° x 1/ 2 G 4400 0.15 keV to 20 keV

It 7 large area collimated 1 80 x 2° 2200 0.15 keV to 20 keV
Measure spectra, locations, and

Proportional counters) and temporal variations.

A-2 Measure spectrum and isotropy 2 1 1/2 0 , 30 , 60 x 3 0 2000 0.2 keV to 3 keV
Bradt/Garmire of diffuse X-ray background. 1 1 1/2 0 , V x 3 0 1000 1.5 keV to 20 iceV
(6 collimated proportional 3 1 1/2 0 , 30 , 60 x 30 3000 2 keV to 6G keV

counters) Observe spectral and temporal
characteristics of discrete
sources.

A-3 Locate stronger X-ray sources 1 40 x 4 0 450 1.5 keV to 15 keV
Gursky/ Bradt to -5 are s. 0. 5 are min
(2 high-resolution modula- modulation col-
tion collimators, star

Measure structure of extended limator
trackers)

sources on 0.5 to 16 are min 1 40 x 4 0 450 1.5 keV to 15 keV
scales. 2 are min

modulation col-
limator

A-4 Extend spectra of stronger 2 V x 20 0 220 10 keV to 200 keJ
Peterson/ Lewin paint sources to N 1 MeV. 4 20' circular 170 100 keV to 5 Ble'1
(7 scintillation detectors 1 400 circular 120 200 keV to 10 Mev
in an active collimator) Measure spectrum and isotropy

of diffuse X-ray and gamma ray
background.
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Figure 2. HEAD-A celestial scan geometry.



The date at which a point on the celestial sphere is in the scan band is
determined by the ecliptic longitude of the point-. The duration of availability
depends 'upon the field-of-view of the detector in the YZ plane (FOV Y7.) and the
ecliptic latitude of the source. When a source is available 0. e. , in the scan
band) , it is viewed each spacecraft rotation, subject to Earth occultation, for
a period

t 
Y FOV NY C 

P
s	 36010	 S

Figure 2 shows the scanning I;eoinetry for HI.AO-A. The duration of Earth
occultation for a given direction depends upon the orbital altitude and orbital
orientation being a maximum for directions in the orbital Mane. Soon after
the HEAD-A orbital insertion, the orbital parameters and precession vvill be
Imo-ym with sufficient accuracy to predict specific source occultation times many
-,weeks in advance if they are needed for an observational program.

After the first 3 months of normal scanning; observations, HEAD-A is
scheduled to perform special maneuvers such as offset scanning and pointing.
In the offset scan mode, the spin axis is moved up to 7 degrees from the solar
direction while maintaining; a normal spin rate. During pointing operations, the
spacecraft is pointed in inertial space for a period of at least two orbits -' chile
maintaining the Z axis within 7 do ;recs of the solar direction. I3owever, these
special maneuvers may be modified dependinti on propellant gas consumption
and the operating performance of III;AO--A while in orbit. The approved HF.AO-A
mission is 6 months, although the operational lifetime is 1 vear, If the mission
is extended beyond G months, the normal scan bane's mill repeat at G-month
intervals.

M. X-RAY SOURCE CATALOG

.

	

	 The catalog used in this report ( Table `?) was provided by Dr. G. Ilic-ler,
Jet Propulsion Laboratory (JPI.) . It combines data from various Sources,
including; preprints, the open literature, and IAU circulars. It was compared
with a similar catalog provided by Dr. W. Paity, University of California, San
Diego (UCSD) , and with several published catalogs. The locations given are the



TABLE 2. X-RAY SOURCE CATALOG

Iiv JtX wAmt	 1 A E 2 MEA d OF	 195o.49 EUUATURIAL LUUK0
HA 1Xc RA OLC

HR M-4 i)Eu ',ltv JEU UEG
1 3UowJl y l 0 1 -31 2 0.30 -31.00
d 3u0Y3i2-05 0 12 - 5 16 .5.15 -50e8
3 3 1 vjo21+4 2 m 31 1 2 1 42 16 5.45 42.0. 0
4 3 U 0022+b3 i YC t1u	 SNR 0 22 65 54 5.60 b3.l34d
5 f+IX voio53+610 u01 1 114 A 	 CAS 0 3 ba 27 49.89 60 45
b GAN7 SN	 1572 0 24 Sts V 6.v.try 5b.4hi3
7 A	 Ou24+19 0 25 19 23 6.410 19.4%1
8 300026 -09 ki 26 -9 41 6.51x, -9.10
9 3Uoo32 +e4 V) 52 214 12 6.eo 24.20

1 0 3UO042+32 0 42 32 46 113.71 32.78
It MX0050t59 lo 50 59 12 12.b3 59.213
12 3UO055-79 0 55 -79 41 13.86 -79.69
IS 3wie57-23 51 -23 55 14.43 -23.92
14 3UO115 -13 SMCX-1 1 15 -7S 46 lb-93 -73.78
15 3U0115+63 1 1 b3 33 1t0.b7 63.56
1b 3uwl3o-wl 1 36 -1 213 24.55 -1.34
17 3UO143+b1 1 -13 61 19 25.66 b1.33
18 3Uw151t36 1 51 36 45 27.65 36.75
19 3UAe27+43 2 el 4.5 42 36.60 43. 70

2ii FLIGE 24 2 32 3 31 3b.21 3.52
21 3UWe54+13 Ad 401 2 54 1S 15 43.65 13.25
22 'IX0255 +41 tvEAH	 PER CLU 2 54 41 42 4 3. 7 6 41.740
23 3uti325b+bO 2 56 66 43 '44,65 bvs.72
24 3UO3Ze-47 3 2 -41 1'7 45.64 -41.3so
25 BET A ftRb 3 4 40 45 46.22 41. 76
26 3u03U5+53 3 5 53 1 ^1.4a 55.i^2
27 3u'oblb+41 PERSEUS CL. 3 10 41 21 49.1'6 41.35
26 3U ,4316+5o 3 18 55 9 49.55 55.15
29 3uw32b-52 3 d8 -52 28 52.00 452.441
3x1 311035d+30 X PER S 52 3 t 54 5b.09 3001
31 3u040u-59 4 A -59 io 6u.10 59giG0

j	 32 3UO 405+10 4 5 10 2 611h3x, 10,04
33 3Uo426-o3 4 24 -63 32 66.70 -b3.55
34 3Uo430+37 4 310 37 14 67.71 37.24
35 3UO431-'10 4 31 -14 0 67.90 -10.1 o
s'6 4UO432+L;b 30120 4 31 5 171 6b. 00 50010
37 3110440+106 4 40 6 59 70.01 6199
36 3UW446 +44 4 46 44 57 71.6+6 44.96
39 300449+o6 4 49 66 50 72.3c4 60.64
4,o 3UO51V-44 5 14 -44 39 77.66 -44.66
41. i APELLA 5 12 45 57 16.25 45.95
42 MXA513-4tj tvu(.18S1 5 13 -44 5 70.35 -4o.10
4S 3110521-72 LOIC X-2 5 21 -72 0 do,.32 -72.w 4o
44 +vr X527 5 25 21 56 81.44 21.97

6 a:)M(-; SAL PACE
-'' PGOR QUALI	 1



i	 I	 ^	 i	 I	 !l

TABLE 2. ( Continued)

IN0hX :, AME	 1 NAME e Atl:q JF	 195+J.4r., EUUAIL1:g 1AL	 CUGH O
NA OEC tsA UtC

riK `1 N O E6 AN ULG 1)L 6
WD MX052a -bd LML X - 7 5 ?- 6 -66 e4 •	 2.14^ - b6.40
40 3uo527-ob cfr	 42	 1k Iu!4 5 2 7 -S 5 0 01.90 -7. u5
41 3J653t., -3 I b 3u - S I iu 6e.5b -3 1. z o
46 SUJ531+21 lAli	 X 1 .51 2 1 Sb 62.66 21.9d
49 3U0532-bo LML X - 4 32 -66 24 65.24 -bo.142
5o A 4535 + 2o 5 3a cab 16 ?13. 95 2b.eo

51 3Ur3539 -64 L',)L	 X -3 7 36 -64 b 84.11 -b4.11
52 3UOb4o-69 LmL X-1 5 4el -69 46 65..,j4 -69,78
53 30u545 -32 5 4b -32 12 86 .36 - 32 a 2k7

54 AX4"t7o + 4 b o a 46 3V; 9k'.v!5 4 b.Lil l
b5 311001 : Et . ')9 b 11 y 93.tjvi y.1:t
56 A Ob2O-v l o NUVA MON	 7^) 0 2,r 19 145.,.5

51 3UOb2k'.+e3 iC	 413 0 2 11 23 23 9b.lrf 23,A
5b 3U 6b 24-55 b e4 -55 4 96. r:O -55. V d
5 1.1 SIRIUS c) 42 -16 3b 104`.14 -IC1.05
b -j mX005b - 01 b -1 11 1viL4.Ud - 7.ej
b 1 ikJOb57-35 a 7 -3", 5 104.4[ -35. I V)

b2 3J07w 5 -J5 -5 ] 9 -75 . 15
63 Yz	 C	 r'-i 1 u2 3 41 115.b2 3.t'o
64 30015ki-49 7 0 -49 27 11	 b y) - ZJV.^^5

b5 3UO7ti7 -2b 1 J -2h 23 11 7.14`3 -2 i.).140

66 3L10804-53 d 4 -53 2 121.20 -53.k:5
61 3uoO21-42 PJP A n 21 - 4c 39 125. 5 9 -4e.b"
66 3U0833-45 VELA X 6 53 43 ti 12t".k41
69 mXon3b - 4e is .7 -42 S5 129. r 5 -^c	 `:' ^
7_) 30096d-416 VtL	 X1 9 -1t 'I 13`x.,,5 -^-'aJ
71 3LjJ961 - v.9 Ad	 754 9 1 -9 e3 1.^.)	 t44.

72 3J0
9

17t6
3

4 1
`
7

t
63 21 139.44 AS.u^

Ij 1

74 3Ur1943 +71 9 • 1.5 71 15 145.96 71.2b
75 3bv-34b-:,4 9 Lib -3 ► 1 145 14b ..)6 -30. i13
7b CP	 409bv, 9 5e t1 9 14/.b3 d.16
7'1 3,11022-55 l.) 22 -55 29 155. b2 -55.49
76 4U1w43- 4x9 G267.6-0.5 10 45 -59 22 161.25 -139.30
79 3U1;ti44 - 1 11) Hd 1Obki 1.4 14 -27 15 1bh.e/ -27.e5
8:h A	 11^43+33 11 3 3b S3 165.70 3t5. 5o
81 3U1109+59 i1 i 59 142 167.38 Sy.7:1
82 A	 lilt!-61 r Evi	 LEIS 11 16 -61 Ni 169.541 -01 .^jj
ti3 3ui 116-oo CE;v	 X3 11 16 -6r 19 169.73 -be.32
894 Nt::	 Ct rs	 500rt 11 31 -63 3;0 173.itW -6b. 50
W5 3UI134-61 11 34 -61 35 116.61 -61.00
bo 3U1144+19 Ab13b7 11 44 19 4 3 i 7b .r;2 19.12
87 3U1144-74 11 44 -74 49 11o.2O -74.63

ijPI(;IIIT	
d 3U 1 145-61 11 445 -61 53 176.30 - b 1 . ?39

Off, 
DC)OZ 

PAGV 1^5

QIT^ r
t



TABLE 2. (Continued)

ImDEX vvAmE	 i NAML 2 Ml:Av JF	 1954.0 EQUATORIAL CUOkD
{A uLL HA OEC

Hk Aoi DE6 '• I iv OE6 DtG
89 3u12w7+69 NGC4151 12 1 39 46 161.69 39.77
9v 3U1210-b4 iZ 14 -64 36 152.59 -64.64
91 301223-62 GX301-2 12 23 -b2 33 165.96 -b2.56
9e 3u1224+o2 30273 12 24 2 Id 186.23 2.31
93 :3ut22btI2 ,.q	 67	 V1HbU 12 a8 12 41 167.x;2 12.716
94 3u1231+0 1C3576 12 a1 7 b id1.9v1 1.14
95 301237-07 12 31 -1 11 189.44 -7.20
90 3u 124 7-41 12 47 -41 2 191-83 -41.44
97 3u1252-26 12 52 -26 57 193.12 -20.96
9m GX	 304-1 12 5J -64 Vi 193.75 -64.00
99 3U 1254-69 12 54 -69 1 19b.,:)9 -09.02

loo 3Uldb7+26 COMA CLUOTER 12 b7 2M 11 194.57 X8119
101 3uld5b-61 12 Sts -61 20 194.51 -61.34
10e 1,0,1315+29 HZ 43 13 14 2.1 c2 198.50 29.37
103 3U1320-61 13 eA -61 43 200.18 •61.12
10 ,+ 3u1S22-42 ;4GC512b	 CENA 13 22 -42 47 2'OO -b5 -42.79
10b MA 1329-31 13 29 -31 23 202.32 -31.40
10o 1 X1347-32 13 41 -32 5 20b.6O -32.10
141 3UI34Yt24 1 49 24 2l e147.30 24.45
104 b LTA 300TES 13 52 10 36 eV)8.ril 18.65
109 mX 1353-o4 i3 _Z5 -b•; 30 200.48 -64. bW
Ile) MX 1 X400-b 1 14 6 -61 54 211.73 -61.90
III 3Ui41vj-0S 14 lei -3 3 212.13 -3.1'6
112 NX14lb-61 14 Id -61 24 e14.b3 -bl.40
11.5 ^'SH 14-a3 14 313 -62 14 c 19. o6 -62.24
1 14 3U1434-59 14 3a -39 1 219.76 -3q.v3
_ 1 b 3U14 443 +43 14 43 43 2 c2kf.16 43.04
11b 51vIio0b 14 51 -41 32 224.11 -41.53
111 LUPUS LOUP 15 9 -40 9 221.27 -40.17
118 3U 1510-59 PiSH 15-52 15 10 -59 0 221 .53 -59.00
119 M'ix1514+ob Ao A2052 15 14 b 48 22Li.5g b.bd
12e 3U151b-56 CIR	 X1 i5 16 -56 54 e29.20 -56.99
121 b NOVA	 1 15 23 -62 V, 231.00 -b2.60
122 A	 1524-61 TRA X-1 lb 24 -61 42 e31.43 -61.71
123 3U I53b-52 15 Sts -52 IL, 234.56 -5e.18
124 A 154-55 1'D 41 -53 24 2.45.30 -53,40
125 301543-62 16 42 -6c 24 235.1 -b2.41
12o 3UI543-47 15 43 -47 33 235.96 -47.5b
121 3U1`► 44-7') 1] 44 -75 45 23b.&0 -15.15
i28 301551+15 htkC CLUSTL8 16 51 15 b3 237.96 15.910
129 mx1553-54 15 53 -54 15 236.46 -54.2b
130 3U1555t21 Hb2142 15 '.3b 21 21 239.&7 21.3b
131 3U155b-bu 15 So -6 ppi 31 2.69.23 -bz.b3
132 MX1bOb-52 1ORMA BURSTk 16 9 -5e e4 . 242.5 3 -52.44

8
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TABLE 2. ( Continued)

1{itilFX +iAiV.E	 1 rL AAE	 2 MEAu OF 195o.o EOUAIURI A L CUGHO
rt utrc RA 41^-C

rl-4 v£ij MN OEG DEG
133 ',j i b,3j 1 U1 /-15 :)LO	 X1 10 It -15 31 2444.27 -15.52
1344 la 23 5 24 245.b.O b,44c
1.95 3Ulb2 y -41 i t) d 4 -tl 4V 5 246.66 -•49.w9
136 3U1626-b 1 10 26 --67 21 246.b7 -a7.36
137 301b3o--47 lb SO --47 16 247455 -47.27
13n 311632--64 1b 32 --64 b 248.20 -644.141
13 y 3uIb3b-5.5 Ut	 X1 16 S6 -53 39 249.23 -53.65
14!4 3ulb39+40 A62199 In 26 39 35 246, 12 39460
141 :3UIo g 2°-45 AkA Al to 42 -45 31 25.1.52 -415.53
142 (,G3441+1	 0X3 44 16 +3 -44 v; 250.80 - 444.00
143 SU 1646+21 10 45 21 s4 251.51 21.b4
1+44 3UI653t35 HZ ,HU,.rHtRX1 l0 70 3:) 2b e54,1& 1 35.42
145 3u l bbd »41b lo ab -46 43 854,14 -48,13
146 MA i ab9-29 MXb l b59-29 16 59 -29 52 254.75 -29.01
147 3U11ow - 31 rblt)34194T 17 0 -37 46 255.14 -37.71
146 3U 1 '700-36 SLO X2 11 2 --3o 21 255.58 -36.36
14v 5u 1 1492 -4d 1 2 --42 58 255.58 -42.96
1541 307w4-52 1 4 --32 6 25b.13 -32.11
151 17 '9 -43 l iu 256.29 -43.17
152 3U1105-44 17 5 --44 2 25b.35 -44.4 5
153 3U17ob+S2 17 `> 32 5 256.610 32.1A
15 ii 3U 1766+ 76 11 6 78 32 25b.70 78.511
155 H	 17'A1-21 4.GC62 ,43 11 1 --21 16 256.75 -27.21
lbb MA17jzk9 - 4 Vj 11 3 -4! 35 257.33 -40,bU
151 3u 1 1 o9-23 17 9 -23 J-1 257.36 -23.36
15b Ab2255 17 12 o4 0 25o.vjU b4.00
159 SU1114-39 17 14 -39 It 256.73 -39,30
16r Mx171b-31 11 1^5 -31 447 259.115 -31.80
161 MA172 tj-.5 44 3141 i2/-33 I/ 2b -33 41 262.12 -33.b4<1
162 UA9+9 17 2'3 -lb 55 262.21 -16.93
lh3 3Ul i2b-24 GX	 it4 17 2d -244 42 262.224 --24,71
16 4 1 MA173w-33 RAP10 bUdSlii 11 34 -53 21 262.53 -3335
165 KGX3445-b it 31 - 145 4 263.Dw -45.0 0
lbo 3111135)-443 17 35 -44 25 2b3.80 -44,42
lb7 301735-2b 17 3b -2b 21 26S.b5 -26.45
too 301736+ 445 11 36 43 2 264.10 43.05
169 A	 1'14 2 -d-8 GAL.	 ORR	 I riA . 1 1 -d2 -28 b5 e.05.61 -- 213. 92
1 ir, A	 1743-29 AXUI 1 4i2-29 11 42 --29 36 zb5.70 -29.6o
1/1 A	 11443--21 6AL.L i ri. rR4i q 17 4. 3 - 29 al 265.75 - 29.b2
172 30 1143--29 GAi-.CF-rV fL t 11 43 -29 i 265.90 -29.13
173 ylxb 1 7 443-"2'6 1/ 43 -26 3o 26b.940 -26.549
17 4 3ul74'+-2b Gx	 3+1 It 44 -26 33 266.18 -26.56
175 A	 1744b-3t) 17 '1 41 -3b 7 260.23 --36.12
17b MA174o-2vj NGC6 4440 11 4b --20 21 266.54 -2o.35
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TABLE 2. ( Continued)

NAME 2

i4GGb 441

GX 5-1
Gx 9+1

AM HER

GX 13+1

GX 17+2
NGC0024

3C390.3

5ER X-1

,4S6C6712

5GR G"l

mxbl9v,b+40
A190 7+x.-9
AWL 1

A 1908+vj 1

A 1916-05

ABEL 2319

PSR 1929+1ki

INDEX NAtv E 1

177 RJ1746•-37
1711 3u 1755-33
119 3U1750-25
l8vt 31x1758-20
i8l	 %IX 1803-211
182
183
18 11 301809+50
1115 3:1611-1 7
188) 3:1612-12
167 3U1613-14
188 3U l ts2+0-3^
189 3u1822-37
19wi 3U1622-00
191 3U16a2 +61
192 A lb29-1+0
193 A 1029-66
194 3U1o32 -23
195 3U163c-05
196
197 3U1 63 7 +04

198	 A 11111: +,;1
199 30lb43+67
201 A lo45 -02
201	 A 1 ts41-.5
202 3UI849-77
203
204 A 1050-v:8

205 A 185v+00
?-UO
210 I 3U1901 +03

206 31,1904+n7
209 A 1905+00
2110 MX 1906+00
211 3U190b+w9
212 3U 1906 +WO
213 A 1969+04
214 3U1912+01
235
216 3UIVlb-05
211 A 191b+14

21b 3131921+43
219
22o 3U1955+31

McAN OF 1950.0 EQUATORIAL CCORO
H 4 Ukl: RA ULC

HR ' ,4,N UEG Y,N UEG DEG
It 46 -37 1 266.70 -37.03
17 $5 -33 47 268.69 - 53.00
11 5 PJ -25 4 269.b3 -25.Ud
17 58 -20 32 269.b4 -20.54
16 3 -24 36 d7o.95 -24.60
ld b -lb 37 2 71.38 -18.62
18 7 -21 2b 271.b2 -27.46
to lb 49 50 273.75 49.84
10 11 -1'1 11 272.92 -17.18
16 12 -12 b 273.x,2 -12.11
18 1S -14 3 273.50 -14.05
l b dO -30 23 275.11 -34-. 59
its e2 -37 11 e75.56 -57.19
18 22 0 2 275.72 id. ^A
16 e-a b1 10 27b.40 61.30
18 29 -10 30 217.30 -io.5o
18 29 -6 41 217. 4vi -6.74
18 31 -2S 13 27b.00 -23.22
16 32 -5 18 276.e, 4 -5.30
18 36 -22 42 279.,00 -22.74
16 S1 4 59 279.31 4.99
Its i ► 	 w 1 17 C:dw.211 1.3v3
16 43 b 7 3+0 26v. o6 b 1.5;0
16 45 2 35 281.3 "1 2.00
18 41 - 5 111 291090 -b.50
10 49 -77 5 e62.e5 -77.10
10 49 -1 57 282.42 -1.96
icy 50 -d 46 2b2.b4 -8.76
18 5x4 =3 42 2 b2. 70 v .7 v1

16 38 -36 54 e84.70 -36.90
19 1 3 1 205.42 3.U2
19 4 61 0 286.20 67,,11d
19 5 0 0 e- bb.30 7.b0
17 5 t'J 6 28`a.4d ^1 a1^1
19 7 9 31 28L.95 9.55
19 8 0 30 207-16 0 .51
19 4 45 261.35 4.75
19 1 7 l5 2137 . k00 7.25
19 13 -] 26 288.46 -.5.44
19 16 -5 14 289.V,7 -5.c14
19

f
17 14 S6 le69.50 14.60

19 19 43 52 269.b3 43. bt3
19 29 1-0 52 292.47 i bl . 66
19 53 31 5b 296.48 si.94

10
k
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TABLE 2. (Concluded)

114DEX ig AME	 I NAME 2 MEAN QE 1950.0 EUUAZORIAL COORD
RA DEC RA DEC

HR MN DEG MN DEG DEG
221 3U1956+65 19 55 65 '0 299.00 65.1410
222 3U1956+3S CYG X1 19 56 35 3 299.12 35.06
223 3UI95b+11 19 56 11 36 299.214 11.60
224 3U1957+40 CYG A 19 57 40 35 299.30 40.60
225 3U1959-69 19 59 -69 41 299.90 -69.710
226 W 66 20 20 410 1 305.14 40.02
227 3U2030+40 CYG X3 cio 30 40 47 307.64 4u.76
228 3U2041+75 80 41 75 25 310.48 75.42
229 Ht3	 21 20 43 50 39 31 so.7 T 50.65
23o CY6 LOUP 20 52 30 m 313.00 30,00
231 CYG X4 21 15 Sts 10 319.100 38.00
232 3U2052+47 20 52 47 55 313.10 47.92
233 3U2126+81 21 26 81 35 322.20 81.60
234 3U2129+47 21 29 47 1 322.49 47.05
235 3U2131+11 NGC71078. ,ti15 21 28 12 4 322.100 12.07
236 SS CYGNI 21 4 A 43 21 325.19 43.36
237 MX2140-610 21 44 -610 12 325.23 -60.20
236 3U2142+38 CYG X2 21 42 38 5 325.65 38.09
239 3112208+54 22 8 54 29 332.15 54.49
240 3U2233+b9 22 32 59 32 338.25 59.55
241 LAC X3 22 39 54 0 340.00 54.4010
242 MX2244-24 22 44 -24 12 341.10 -24.20
243 GR6 72-6 23 0 -68 0 345.00 -68.00
244 MX2321-23 23 21 -23 0 350,25 -23.00
245 3[2321+58 CAS A 23 21 56 33 350.310 58.56
246 MX2346+26 23 45 -64 41 356.40 -64,r70
247 3U2346+26 23 46 26 30 356.53 26.510
248 MX234b-65 23 Sn -64 5 359.71 -64.11

11



A

where E is the obliquity of the ecliptic (23.45 degrees) .

most probable; location uncertainties range from optical identifications up to
several degrees. The index number is used in tables and figures in this docu-
ment. Name 1 is from an existing X-ray source catalog. Name 2 is an alter-
nate, usually older, X-ray source designation or the name of an identified optical
or radio counterpart. For convenience, the celestial coordinates of each
source are given in both hours and minutes and in decimal degrees. figure 3
shows the X-ray sources mapped onto the celestial sphere in each of three
coordinate systems. Most individual sources in the galactic plane cannot be
discerned due to crowding.

IV. NOMINAL SCAN SCHEDULE FOR CATALOG SOURCES

Table 3 gives the X-ray source locations in galactic and ecliptic coor-
dinates. The ecliptic longitude determines the scan date which is given in the
last column. The length of time a source remains in a scan band depends upon
the ecliptic latitude and the field-of-view. Table 4 gives the inclusive dates of
availability for two representative fields--of--view, 1 degree and 4 degrees
(FWHM), rounded to the nearest day. These data are plotted in Figure 4.
Dates of availability for other fields -of-view may be extrapolated from the
dates given. The center lines of the scan bands are shown in 15,.day intervals
together with the location of 22 prominent sources ( Table 5) in Figure 5.

.	 These tables and scan maps were generated covering a 6-month period
beginning April 1, 2 weeks prior to the originally scheduled HEAD--A launch date.
The delayed launch does not affect these data since they are governed only by the
Earth-Sun-celestial sphere orientation. The scan dates repeat at 6-month
intervals so that scan dates beyond October 1 can be derived from earlier scan dates.

V. SCAN DATES FOR OTHER OBJECTS

The ecliptic longitude, A, and ecliptic latitude, (3, may be derived for a
source with right ascension, a, and declination, &, from the following formulae:

sin a = sin b cos E - cos S sin a! sin E

sin 7^ cos a = cos S sin cu cos E + sin S sin e

12
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a. Equatorial coordinates.

Figure 3. X•-ray sources mapped onto the celestial sphere
in each of three coordinate systems.
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Figure 3. (Continued).
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TABLE 3. X-RAY SOURCE LOCATIONS AND SCAN
DATE CENTERS

INDEX

1

'+

5
b
7
8
9

1 vS
11
12
13
14
15
1 0
17
1a
1y

k^

r_1

22
G5
24
e d 
e1

26
e9
5 v

31

52
33

3 4
35
3a
31
Sb
59
Ll k7

^^ 1
42
.4 3
44

i_UN6	 LA f
	1k, .6 k	 -16.Vb

Y9.99 -06.,24

	

11 i.bz	 -^c,:.S^
	12^.1rs	 1.4n^

	

117.43	 -1.bn
	ll-f.bd	 -4.44

	

1 15 4,. 0	 -4?- , 60 
-11.44

lld.3rJ -3b.e5

	

121.51	 -2^/.du
	1e5.19	 °3,.1i}.i

	1b2.'ii	 -tSQ.Ya1
j .i1:. 1+ 5	 - 4 3. 4 9

	

1 25 .9=+	 1.11
144.42 -01.4.1
ic9.4o - .'a 9
l3b.00 -e4.1-i
141.10 -15.4c
I Do

	

1 h 3 . b'^	 - ^'^ . 21

	

1-40./9	 - 15.01S

	

15^S.2:i	 1.99
-51.24

	

1 412.b5	 -4.24

	

15v,.5ts	 -10,23
	1=;3.21	 -I.tia

1b3.wt -11111
e/ vi. 61 -44.03
ltil.7r -2y.b2
274166, -3V.94

	

1x) 14.35	 -1. L3
eob.ab - 34.90
19 vi . 8 ,4  -21 . e-4

146.e7 -G4l.4o

	

1h,a.53	 x.31
	143.b2	 14.43

e5)4.03 - 55.bg
	lbe.t)o	 41.51

	

644. ,a .4 	- 54.30
266.09 -se b9

	

I63.4+,4	 -b.`!1

ECLIPI'LL
LUNG	 LA 1

54c. 19 "-2b. b
In

	

11	 35.bo

	

4c.e1	 5S.16

	

35. ac	 5e.bo

	

3a. 56	 49.11

	

i3.T1	 .15.24

	

c
y
.k;l	 -11. 4ti

	

17w31	 1r1.9e
	,23 47	 25. 1 b

	

. 4;1.00	 40.t^3
e9o.e7 -6o.nd

	

b.^J7	 -e1.56
511. 4b -bb. W5

	

4ta,ee	 449.113
22.24 -lvj.lb

	51.-x9	 4b.ew

	

39.56	 23.58

	

IN, e 1	 2 7.44,3
30.99 -1*.y2

	

aa.1 5 	 -3.2 7
	'35.62	 23.?19

	

be-.2`1	 41 .'at)

	

11 . a2	 -br,. 13
	55.4 7	 2e.42

	

bv.^,2	 54.61

	

X1.93	 221S4

	

,3-.93 	 55.44

	

1'3.39	 -bb. 13

	

b 2 I D -4 	 1 v7 . 45

	

14+.9 44	 -74.59
bl.e5 -10.59
b.ln -74,79

	

71.10	 15.19
0 4E.25 -31.44

	

bl.^Al	 -16. 11
-=15.w4

	

10.^.a	 22.39

	

tiv.4b	 40.5.91
	ba.9ts	 -o 7.13

	

di,ib	 2.2.06
1, .2-8 -6e.15

e 9 7.bb -63 1 t)a

	

8?-.J6	 - 1 .e 4

L t;s1l .4 uA Fr_

%;tJ/uAY

1/17
b/ 5
7/29
7/3,^?
7/ b
b124
1/1i3
!/lo

+^/ In

n/^5

1115
#/14
31 ^

c1 / 12
7/33
b/ b
8/1%
tV d to

1/Io

d / 1u

r^J25
b /el

ss / e 43
7/11
a/2b
T/ 1

6/24
a/2t1
y / 4
8/2t±

9/ 2

'1/1S
h/3^a

144
9/ S

y /15

t )R GINAL PAGE 'S

^J {, poop, QuAlffyi



TABLE 3. ( Continued)

Iiu() tx GALACTIC tCLIPT1G $CAN OATS
LUi,)G LAI LONG LAT uu/11QY

45 218.75 - .52.7e- 524.95 -86.46 5/16
4b 206.19 -ew.13 84.1 1 -29.04 9/14
47 241.b3 -31.04 16.04 -60.14 9/11
48 lb4.bb -5.79 05.40 -1.3u 9/16
49 274.55 -32.51 .554. 16 -87.30 6/21
b0 161.45 -2. bb 6.4.07 2.95 9/17
`01 213.58 -32.0b 45,4L -86.72 8/ d
52 2bi&.22 -sl.

s
b
l
l 291.47 -bb.28 4/lb

`13 251.211 -26 * tT0 o4.54 -`>5a]tl 9/17
54 1bb l4e- 11 . 61 9vl.64 23.w5 /23
55 2ut,.6h -3.37 9i.66 -14.25 9/27
5b 2,44.96 -0.04 95.51 -23.67 9/29
57 169.01 4.61 94.0b 13.K5 9/28
bd 203. bb , C5^ b4 106.44 -76.16 4/	 7
b9 221.22 - 0.1ib 143,4+01 -39.b0 4/ S
b3 2r3%. 19 -1.70 160.,,1 -29.87 4/ b
al 245.09 -13,7 3 112.cdd -51.44 4/1i
02 2b7.bb - 19 x 93 1.+5e.46 -7b.17 5/'3
b3 21b. 6b 13.47 110.19 -17.42 4/17
64 eb.5.25 -11.30 il3. lw -6 7.67 5/14
b5 244.12 1. 15 129.21 -45.91 4/Skj
66 207.bb -11.21 175. 13 -69,od 5/25
57 2tiu.31 -3,11 14o.o5 -59.34 5/1b
0 t 1!`a.b5 37.43 11 9.69 25.36 4/19
h9 201.92 -0.97 151.19 -56.64 5/22
l VI 2x3. k;c 3.96 154.35 -53.95 5/28
71 23b.4b d3.b2 140.92 -25.18 5112
12 1:)1.+utt 40.bn 11cs.b1 44.03 4/i9
13 215.b5 -3.06 116.15 -b4,06 6/19
74 14 30.41 314.4:) 110.14 52.cD 4/1.6
lb 2be.gYJ 11.32 1tie..14 -41.11 6/	 3
76 228.91 43.7,, 141.01 -4.03 5/18
17 265.24 1.40 i9 d.39 --bb.11 7/ 4
"lb ?- n1.79 ,-0.49 2Ji1.14 -5b.72 7/14
J9 2 69.66 2b.5+ Ile-.13 -33.28 6/13
6V) 119.45 05.20 I ,Io	 l5 29.69 5122
is 1 14.5. b9 5 3. 4 `} 131.9(1, 4b. 4 4 5/ 9
tit 29	 .19 -x..32 249.25 -56.66 7/22
b3 ?-92.07 v%.3 0 2.711.52 -5b.32 7/21

'	 b4 29+.11 -2.12 214.69 -57.29 7/28
b5 294.20 -0.27 212.53 --55.90 7/2b
b y 236.t5b 73.20 1!311.52 16.47 b/ 9
111 29b.	 .) -12.7b R.Sti.66 -

`
63.11 8/lb

C9t). b0 "'1^• 2'G' e-14.:34- b5. 19 1 /db

f 17
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TA:BLX- 3. ( Continued)
	 i

INDEX

89
90
91
92
93
94
95
96
97
98
99

1 is 0
101
102
103
104
1405
106
107
108
109
1140
111
112
113
114
1x5
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

GALACTIC
LUNG	 LAT

	

155.14	 74.94

	

298,86	 -2.35

	

3WI6.11	 -0,1vi

	

2b9.04	 64.2b

	

263.56	 74.51

	

290.b9	 69.32

	

298.10	 55.29

	

3162.66	 21.56

	

303.92	 33.63

	

303.66	 -1.41

	

303.46	 -6.43

	

56
`
.33

7
	67.96

3w4 q 1o9	 1.24

	

54.15	 x4.16

	

316.75	 fo.b,r
	109.45	 19.3y9

	

312.97	 3+0.42

	

31 7.07	 28.91

	

24.08	 76.18

	

5.31	 73.Vi3

	

3e)9.92	 -2.77

	

312.04	 -0.61

	

339.17	 53.7,o

	

313.50	 -0.03

	

315.40	 -2.3o

	

325.27	 18.70

	

74.6b	 62.17

	

S27.6d	 14.78

	

3310.440	 15,,do
	320.31	 -1.21

	

6.88	 49.90
32e. 1,2	 0.04

	

320.15	 -4.66

	

320.32	 -4.43
327640	 2.24
327.(62	 0.99

	

321.71	 -6.29

	

3.50.93	 5.36
313.24 -16.75

	

.27.51	 46.3ej

	

327.95	 -10.85

	

44.21	 48.68

	

324.13	 -5.97

	

330.98	 -1.014

ECLIPTIC
L.UN1;	 LAT

	

163.24	 36.65
221.Q1 -55.21
22o.90 -$2.o7

	

164.60	 4,bO

	

181.343	 14.43

	

184.40	 9.49

	

191.50	 -2.88
208.64 -32.74
203.75 -21.42
22b./9 -51.54
232.21 -55.40

	

1b0.85	 51.36
224.69 -49.21

	

184.05	 34.05
228.57 -47.98
216.440 -31.36
212.59 -20.42
216.62 -19.ow

	

195.10	 33.08

	

196.63	 28.409
235.35 -48.88
235 6 28 -45.29

	

211.59	 9.55
236.61 -44.21
247.16 -43.90
229.79 -22.33

	

190.11	 54.69
234.59 -23.48
236.10 -21.b1

	

245.24	 39.43

	

224.04	 23.86
243.44 -37.24
246.70 -41.67
246.59 -41.39
245.29 -31.13
246.19 -32.78
249.68 -41436
244.91 -27.03
256.49 --53.90

	

231.32	 35.14

	

24b.62	 33.13

	

228.50	 46.45
251.11 -39.18
250.86 -30.76

SCA14 DATE
MO/0AY
6/ 4
8/ 4
8/ 3
6/26
6/23
6/26
7/ 3
7121
7/16
8/ 9
8/1S
6/22
8/ 7
6/26
8/11
7/30

7/26
7/340
7/ 7
7/11
a/i

7/25
8/eu
8/23
8/13
7/ -9
13/1b
d/19
6/27
8/ 7
6/27
8/40

13/3t0
8/29
8/310

9/ 2
8/215
9/ 9
8/14
9/ 1
8/11
9/ 4
9/ 3

4
IOW++	 I

18
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TABLE 3. ( Continued)

111,I)E,X

153
134
135
136
lSl
136
1.59

14A

141
142
143
1441
145
146
14 1
14 6
149
15o
151
1'52
1'z 3
154
1S5
lbb
157
150
159
1bel
101
102
1a3
lb4
lb5
lab
167

It) (8

7

1 l ,^

171
112
173
114
1 75
170

G ALAL I IC
L. UNV LA I

359.10 23.19
19.7x4 34.b4

.534. 9e -o ' 2 1
321.lb -13.6b

(
63

1
0.9 . 1 +G. a6

3?4.b3 -11.36
332. 131 -4,81
b2.65 43.10
339.56 -v,,J 

340.nb .l e
44v,.5b .-)6.41
56.15 37.`32

3.a6g93 -4.3e

35.5. t)4 7.2 o
34 1.16 2.1 1
349. v, 9 2.1b
34,6 .84 - l.d I
5a2./0 4.9b
3 44 .. it iu -1 .8,j
3 ,43.32 -2.5n
54.b4 54.10
110.b2 .31,61
361.0'x5 1.4VJ

S4a.52 -w	 0513

0.5.6 9.24
93.6 .6 34.11V

346.2 7 -vi. Vv
5 4.48 1.144
554.;^-b -0.12

6.51 9.03
i.V44 14.19

.554.6 4 .	 -0. 10
3 45. 21 -b.l?i,
545 r lj') -6.97
.5 aa q .51 5. rti it

bt).63 S
{
1
^
.ci

d
0 . i vl " 3 / q !i L%

.5')9.40 -' 3 	 41.3
359.5b -0.42
359.95

4 q i[1 . iu v

2.21 A.z3N'

354.13 -4.2w
/.to 3./5

ECLIPTIC

245.14 5.14
242,85 26.00
r-be.b5 -27.07 

/

e56.3 7 -25.1 1
25/.4d -41.63
2'35.17 w-31.22
X232. 442 60.05
eS5.29 -23.0&
25'x.27 -21.53

7 45.43
245.3f 57.50
2^ri.tlt5 -25

)

.116

e5 7.b9 -14.9
85

/

6, 10 -i3.50
250.81 - 2k1.09
256.13 -9.23
r59.sb -20.22
!?59. J5 -21.10
e-^)ri.	 1 54.63
Lr2g13 17.44
c'^6.21 x-4.36
25'x.93 -17.59
4!36.41 -0.42
e 'a 1 . 59 84.38
2bi s .94 --lb.44
2n: , .b0 -ti
e0S..S5 -10.5-5
262.50 0.32
262.95 -1.45
2b5.bi -10.07
e"3 44.ob -21.66
e65.eb -21.01
2a4. a7 -5. 12
25 y .24 bb.26
26n,14 -5.53
arj b r2 4 ^0.21
2ne.28 -6. 12
^^^ r 4 I^) -5 a l

doo.38 -5. 103

256.117 ^12. 71
2.66. 7'5

SCAw 4) A rE

,4U/UA Y

8/2a
is/2b
9/ 5
9/10
9/ 6
9/10
9/ a
6/15
9/ ti
9/ 6
b /29
11/29

9/ 9
9/11
9/11
9/12
9/11
9/12
9/12
9/ 3
4/ 2
9/11
9/1S
.9/11
//i4
9/14
9/13
9/16
9/15
9/lb

9/i7
9/lb

9/115
9/il
9/ 12
9/19
9/14	 f

9/19
9/19
9/19
9/2 ►a
9/20
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TABLE 3. (Continued)

INDEX GALACTIC ECLIPTIC SCAN DATE
LU196 LAT LUNG L,AT .IUIUAY

117 353054 -5.00 261.29 - 13pb1 9/20
176 357.24 -4.91 269..06 -10.35 9/22
179 5.eib --I.W3 269,1a7 -1.63 9/e3
180 9.07 1.15 269.66 2.91 9/23
16p1} b.13 -

[
0

1w.91 270.$6 -1.16 9/24
182 1

1
1

'
.55 (.66 2

} 7
!01.311 34.

^
t
1 X

9
7
/,24

183 4 .vi}7 -4 .Ovj e	 l eo2 -4.104 7 /2t^
164 77.85 25.67 d78.38 73.16 10/ 2
165 13.5e Deed 2/2.b.1 b.24 9 /2b
186 16.01 2.45 273071 11.51 9/26
167 lb.43 1.1ab 215.24 9.36 9/26
1bb 2.18 •-7.91 274.44 -7.x02 9/28
189 356.79 -11.29 274.5b -13.83 9/28
190 36.04 5.81 2'16.23 23.36 9/29
191 113.19 27.9 84 66.22 15.17 9/19
192 21.41 -0.49 277.3c) 12.76 10/,-1
173 24.82 1.20 277.67 16.55 11411	 1
194 ir7.41 -6.95 211.35 0103 14/	 1
195 26.3b 1.26 218.42 11.92 10/ 2
196 11.29 -7.584 276.30 0.49 1,4/	 1
197 36.12 4.64 28vi. bo 213.10 10/ 4	 j
196 33.21 2.42 X81.21 24.35 4/	 1
199 91.b8 25.66 11.60 85.66 7110	 a

200 34.67 2.04 282.53 25.56 4/ 2
201 26.13 -2.13 262.44 17.64 4/	 2	 ?
202 317.47 -26.65 274.61 -x53.d5 9/2d
203 26.100 -3.80 2

6
82.73 1^4.94 4/ 2[

•
204 25.13,1 -4.77 G8^s13tS

l
1 4.11 4/ 3

2165 33.83 - 0.Ob 28-5.81 9-'.3 . 54 44/	 4
206 1168 -17.t3b 282.616 -14.00 4/ 2
2
}
o7 37.1.! -1.42 6'87.12 25.56 4/ 7

tGi(J 97.63 23. 5 o 11 r 4 J 1.3.61 1/	 S
209 34.87 -3.5V 2137.68 22.43 41 8
210 35.04 -3.11 287.89 22.54 4./	 8
211 43.b1 0.26 289.78 31.82 4110	

a

212 35.75 -4.14 2cs6.76 22.b5 4/ 9
21 3 39.

L
57 -

1
2

1
.32 2d

e[
9

^
.t

/ '̂
9
1

2
^
7
]
.

{
^
^
3
^ 4^̂

/	 y
214 41 .62 -0.65 289.46 29.56 '4/	 9

k	 215 31.9jo -6.(Ori 289.22 16.79 4/ 9
216 31 .46 -6.45 289.b6 16.90 4/ 10
217 49.26 0.43 293.bb 36.46 4/14
218 75.69 13.51 305.23 64.52 4/25
219 47.36 •-3.89 296.3b 32.30 t4/16
220 68.39 1 . t3`1 310.50 51. 4b 5/'l

1

20 4



TABLE 3. (Concluded)

l N1; tx GhLALTIL ECLINI'iC SCA,4 JA[E
LUN17 LA I LG,vG LA f 4U /vAY

221 91.62 16,00 6.r±1 78.11 a/28
2c2 11.34 3.A1 31e.,f9 54. e5 5/ S

°	 223 51 .3v, -9.e7 3x34. 15 31 .65 4/24	 ..
2?4 76.14 5.136 315. b4 59.38 5/ 7
d0b 325. Bo -31.0 e" 4. y 2 -47.79 4/ b
220 ` 1.w5 5/15
2^7 19.84 J.71 $2	 6'i 50.92 5/19
2e- 109,50 19.6b ye-	 4 14.59 6/15
2^ y .iy,Y,i, 5.4ib 54d.22 64.23 b 	 3
25 3 14.o-i -9.33 .3?7.Iv, 45.6 6/ln
231 b3.41 - 1.11 530.92 54, 14Vi 5/3w
232 b1.ob 2.09 .541.44 b1.12 b/ 2
233 110.01 21.n4 69.07 7o.bo 9/ 2
2.54 91.bie: -3.11 55V .nv 5o . ? 7 6112
255 06.21 -27.-Y s^n,l7 25.52 6/2^
2Sb yG.Sb - 1.11 b'19.7b 52.bb 6/11

237 353.61 -44.14 105.99 -45.16 4/24
2.56 07.33 -11.52 5 45. P 1 4 1.ya 6/	 7

d39 101.r)S -1.14 :1..51 51.1.5 6/3 0
24a 1,40,55 1.3b 19.94 ')9.95 7112
241 1 x,4. 68 -3 1

t
 5.98 50.51 7/ b

242 .52.45 -61.W3 3SS.29 -14.93 -j/2 u
2 146 .511..Sb -40.25 506.52 x^54.29 4/29
g!44 44.56 -oV.64 641.19 -X 17.2',4 b/ d
2 115 111.715 -2.12 20.73 54.65 1119	 i

24a 516.77 -51 St) 317.97 -54.96 6/ 9
24 1 105.99 -34.02 o.1 5 25.63 6/30

214 b

i
i

311 „95 - 2.42 S2r^.orj -55.53 5/11

}
i

21
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TABLE 4. (Continued)

INDEX	 SCAty	 FJV 1 DEG	 FUb 4 DEG

45 5/16 5/.8 5/24 4/11 6/el
4b 9/14 9/13 9/1 4 9 /11 9/16
47 9/11 9/10 9112 9/	 1 9/15

46 9/lb 9/16 9/11 9/14 9/lb
49 6/21 b/10 1/	 3 b/	 -S 6/1+0

516 9117 9/17 V/16 9 /15 9/216
51 b/ 8 1/30 8/11 6/33 9/16
b2 4/16 4/10 4/2b .5/16 5/21
53 9/17 9117 9/18 9/14 9/21
54 9123 9123 9/24 9/21 9/25
55 9/2/ 9 /26 9/2/ 9125 9129
56 9/49 9/2ti V/e9 V12b 1o/	 l
57 9	 8 9/27 9/28 912a 9/30
56 4/	 l 41 4 4/ 9 3126 4/11

9 4/ 3 4/ 2 4/ 4 4/	 1 4/ 6
00 4/ b 4/ 5 4/ b 4/ 4 4/ d
b1 4/12 4/11 4/15 4/ b 4/lb
62 5/ 3 5/	 1 5/ S 4/24 5112

bS 4/17 4/16 4/11 4/15 4/19
64 5/14 .5/13 5/15 5/	 b 5/19
65 4/316 4/29 4/30 4/21 5/ 3
bb 5/25 5/23 5126 5119 5/31
b1 5/16 5/17 5/19 5/14 5/22
b 4 /19 4/19 4/2VC 4/17 4/21
69 5/22 5121 5/23 5/10 5/do
10 5f2d 5127 b/29 5/24 5/Sl
71 5/12 5111 5/12 5/ 9 5/14
72 4/19 4/its 4/19 (4/la 4/22
73 5/19 0/18 6121 b/lb 0/24	 j

14 4/lb 4/15 4/l/ 4/13 A-/.20	 1
7b b/	 3.. a/ 2 b/ 3 5/31 -b/	 5

7b 5/18 'x117 5/Its 5/16 b120
77 7/ 4 1/	 3 7/ b 6/30 7/	 8
76 1/1.4 7/13 7/15 711y) 7/16
79 6/13 0/13 0/14 6/11 6/lb
8VII b/e-2 5 /2a 5/22 b/19 5./24
6 1 5 5/ 8 y/ 9 51 5 5/12
tit 7122 7121 7/23 7116 7/2b
b3 7121 7123 7122 7/18 7/25
64 //28 7/27 7129 7/24 8/	 1
db 7/26 7/25 712b 7122 1/21
86 6/ 9 b/ 9 6110 b/ 7 6/11.

67 is/18 8/16 b/19 8/13 6/22
nf3 7/26 1127 7129 7/24 7131

23

a
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t7I/R
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2 /6
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6 /1.

i'T/R
£?/Q
R2/Q
4?IL
91/9
RT/s^
1I/1
L IL
GAS/l
92/L
OT/L
TT/9
02/9

22/n
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6 19
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/6	T 16
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TABLE 4. ( Continued)

INUtx SCAN FUV i	 UEG FOV 4 DEG

133 612d 6/26 8/29 8/26 8/31
1.54 612b 6/26 6121 6/24 8126
135 9/ 5 9/ 5 9/ 6 9/ 3 9/ b
136 9/10 9/lid 9/11 'i/	 7 9/13

a	 137 9/ 6 91 5 V/ 7 9/ 4 9/ 8
136 9/10 9/lk1 9/11 9/	 7 9/13
139 9/ 8 V/ 8 9/ 9 9/	 6 9/11
14+0 8/15 8/14 6 /lb 6/11 6/19
141 9/ 8 9/	 7 9/ 9 9/ 6 9/10
142 9/ 8 9/ 7 9/ 8 9/ b V11+0
143 6129 8/28 ti/310 6/26 9/	 1
1 144 6/29 6128 0/30 6/25 9/	 1
145 9112 9/11 9112 9/ 9 9/14	 j
146 9/ 9 9/ 9 9/l vi 9/	 7 9/11
147 9/11 9/10 9/11 9/ 8 9/13
14d 9111 9/10 9/11 9/ 9 9/13
149 9/12 9/11 9/12 9/ 9 9/14
1 130 9/11 9/1'? 9/11 9/ 9 9/13
151 9/12 9112 9/13 9/10 9/14
152 9/12 9/12 9/13 9/10 9/15
133 9/ 3 41	 2 9/ 4 8/30 9/ 6
154 4/	 2 3/31 4/ 4 3/24 4/11
155 9/11 9110 9/11 9/ 9 9/13
156 9/13 x112 9/13 9/11 9/15
151 9/11 9/11 9/12 9/ 9 9/13
158 7/14 .7/	 9 7/19 6122 6/ 5
159 9/14 9/13 9/14 9/12 9/10
100 9/13 9/13 9/14 9/11 9/15
lbl 9/10 3116 9/17 9114 9/18
1b2 10/15 x/15 9/ lb 9/13 9/17
163 9/16 9/15 9/lb 9/14 9/16
164 9/17 9/16 9/17 9/14 9/19
105 9/16 9/17 9/18 9/15 9/23
lob 9/16 1/16 9/19 9/lb 9/210
167 9/17 `x/17 9/16 9/15 9/20
10 V112 9/11 9/13 9/	 7 9/17
109 9/19 9/19 9/20 9/17 9/21
170 9/19 9/19 9/2ki 9/17 9121
171 9/19 9/19 9120 9/17 9/21

'	 172 9/19 9/19 9/20 9/11 9/21
173 9/19 9/19 9/24 9/17 9/21
174 9/20 9/19 91210 9117 9122
175 9/20 9/19 9/211 9/16 9/22
176 9/20 9/19 9/2v1 9/lb 9/22

25



TABLE 4. ( Continued)

INDEX
	

SCAN
	

FJV 1 OEG
	

r0V 44 DEG

177
176
119
180
181
Ind
163
184
165
18b
167
188
1b9
1910
191
192
193
194
195
196
197
198
199
?-00
201
e-,je
2 va3
2W4

2k35
206

247

248
e- V3

2114
211
212
213
214
21S
216
21.7
216
219
22;c

9/2u
9/22
9/23
9/23
9/24
9/24
9/25

1u/ 2
9/26
9/2b
9/26
9/28
9/2ts
9/29
9/19

10/ 1
191/ 1
1o/ 1
1111/ 2
1w/ 1
1w/ 4
4/ 1
7./10
4/ 2
4/ 2
9/28
4/ 2
4/ 3
4/ 4
4/ 2
4/ 7
7/ 3
4/ 6
q / 6
4/10
4/ 9
4/ 9
4/ 9
4/ 9
41116
4/14
4/25
4I1b
5/ 1

	

9/U	 9/21

	

Y122	 9/23

	

9122	 9/23

	

9/22	 9/23

	

)/23	 9/24

	

9/241	 9/2S

	

9/24	 9/25

	

9/30	 140/ 3
	9/e-5	 9/20

	

9126	 9/27

	

9/2b	 9/27

	

9/27	 9/28

	

9127	 9/2b

	

9129	 9/30

	

9/11	 9/21
9/30 10/ 1

	

4/30	 146/ 1

	

V/30	 110/ 1

	

1o/ 1	 lib/ 2
10/ 1 10/ 2
lU/ 3 10/ 4

	

4/ 1	 4/ 1

	

71 3	 7/17

	

4/ 2	 4/ 3

	

4/ 2	 4/ 3

	

9127	 9/29

	

4/ 2	 4/ 3

	

4/ 2	 4/ 3

	

4/ 3	 44/ 4

	

4/ 1	 4/ c

	

4/ tj	 4/ 7

	

6/29	 1/ b

	

4/ 7	 4/ b

	

4/ 7	 4/ 8

	

44/ 9	 4/10

	

4/ N	 4/ 9

	

4/ 9	 4/14j

	

4/ 9	 4/10

	

4/ 9	 44/1 ,

	

4/ 9	 4/10

	

4/13	 44/14

	

:4/214	 4/27

	

X4/16	 4/17

	

4/3o	 5/ 2

9 /lb	 9122
9/2v`,	 9/24
9/21	 9/25
9/21	 9/25
9122	 4 /2b
9122	 9/2b
9/23	 9/27
9/25 IA/ 9
9/24	 9/2d
9/24	 9/2tS
9/24	 9/213
9/26	 '9/30
9/26	 9/30
9/27 I of 2
9/11	 9127
9/26 10/ 3
9/29 10/ 3
9/28 Iu/ 3
9/29 IQ/ 4
9/29 1v,/ 4

10/ 2 10/ b
3131ej	 4/ 3
0/11	 b/ 6
3/31	 4/ 5
3/31	 4/ 4
9/24 10/ 1
4/ 1	 4/ 5
4/ 1	 4/ 5
4/ 1	 4/ b
3/31	 4/ 4
4/ 5	 4/ 9
b/14	 7/23
4/ 5	 4/10
4/ b	 4/10
44/ 7	 4/12
4/ b	 4/11
4/ 7	 4/12
4/ 7	 4/12
4/ 7	 4/11
4/ b	 4/12
4/11	 4/16
44/21	 4/30
44/14	 4/19
44/28	 5/ 44
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TABLE 4. (Concluded)

INDEX SCAN FOV 1	 {AEG FUV 4	 OE.G

221 6/28 6/25 b /30 6/17 7/ 8
222 5/ 3 5/ 3 5/ 4 413u 5/ 7
223 4/24 4/24 4/25 4/22 4/27
224 5/ 7 5/ 6 5/ 8 5/ s 5/11
225 4/ 5 4/ 4 4/ 5 4/ 2 4/ 6
226 5/15 5/14 5/16 5/11 5/19
227 5/19 5/16 5/210 5/15 5/23
226 8/15 d/13 is/17 8/	 7 8/25
229 6/ 3 b/ 2 6/ 4 5/29 6/ 6
230 5/18 5/17 5/19 5/15 5/21
231 5/30 5/30 5/s1 5/27 6/ 3
232 b/ 2 b/	 1 b/ 3 5/29 b/ 6
23.6 9/ 2 9/	 1 9/ 4 6/27 9/ 8
234 b /12 6/11 6/12 6/ b 6/15
235 5/20 5/19 5/dw 5/17 5/22
230 6/11 6/10 6/12 b/ 7 6/14
237 4/24 4/23 4/25 4/21 4/21	 r
2313 6/ 7 b/ 6 b/ a 6/ 4 6/10
239 b/30 6/29 71	 1 6/2b 7/ 4
24io 7112 7/11 7/13 7/ b 7/16
241 7/ b 7/ 5 7/ 7 7/ 2 1/10
242 5/24 5124 5/25 5/22 5/27
243 4/29 4/26 4/3o 14/25 5/ 2
2 144 6/ 2 6/ 2 6/ 3 5/31 6/ 5
245 7/19 7/19 7/20 7/16 7/23
246 5/ 9 5/ 8 5/10 5/ 5 5/12
247 6/30 6/29 1/	 1 6/28 7/ 2
24d 5/11 5/1vi 5112 5/ 8 5/15

27
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TABLE 5. X-RAY SOURCES PLOTTED ON SCAN MAPS

Index No. Source

3 1413:0, Andromeda Galaxy

4 Tycho' s SNP.,

14 SMC X--1

22 Perseus Cluster

30 X Parse!

48 Crab Nebula

52 LMC X--1

67 Pttppus A

68 Vela X

70 vela X--1

83 Can X--3

89 NGC 4151

93 A187

100 Coma Cluster

104 Can A, NGC 5128

133 Sao X-1

144 IIer X--1, HZ Her

172 Galactic Center

184 AM IIer

188 NQC 6624

222 CY X-1

224 Cy- A
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The source will pass through the scan plane on the date that the longitude
of the Sun (as found in the ephemeris) is 90 degrees from X. This will occur
twice each year. The time of availability in the scan band, t , is related to the
field-of-view in the YZ plane, FOV YZ, by: 	 a

_ 365.25 x (FOV YZ) °
to	 360'X cos P	

days

VI. COORDINATED NIGHTTIME OBSERVATIONS
WITH HEAD-A

Unfortunately, the observing geometry of HEAD-A is not ideal for making
coordinated nighttime optical observations, since the accessible sources are in
the band coinciding with the twilight band of the Earth projected onto the celestial
sphere. The nighttime accessibility of sources in the HEAO-A scan band is
illustrated in Figure 6 as a function of declination at the equinoxes and solstices.
( Note that the declination of a source and the observation dates are derendent
on each other, according to the previous sections. )

A representative observing latitude of +35° was used for Figure 6. The
same data may be used for Southern Hemisphere observations (-35°) by chang-
ing the sign of the declinations and by changing the date by 6 months. The region
of Invilight refers to astronomical twilight (when the Sun is 18° below the
horizon) .
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