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Orbital Elements of

ieteors

By GERALD S. HAWKINS ' and RICHARD B. SOUTHWORTH *

The meteors whose orbits we study here were
chosen from the Baker Super-Schmidt photo-
graphs taken from stations at Dofia Ana and
Soledad, New Mexico, from February 1952 to
July 1954. The photographs form a hemo-
geneous and fairly continuous record of the
night sky, the major interruptions being caused
by periods of moonlight. The principle of the
classical decimation process was used to ensure
a random sample, every tenth meteor being
chosen for analysis. Heights, velocities, and
radiants for these meteors were given pre-
viously (Hawkins and Southworth, 1958).
The orbital data were computed by the method
of Whipple and Jacchia (1957).

The fundamental data for each meteor
tabulated in our earlier paper included date,
height of appearance, height of maximum light,
height of disappearance, radiant, zenith distance
of radiant, extrapolated extra-atmospheric ve-
locity V_, photographic magnitude at maxi-
mum light, and rise in magnitude above the
plate limit.

The orbital elements of 359 meteors, com-
puted by Whipple and Jacchia’s (1957)
method, appear in table 1, which has been
arranged to facilitate comparison with other
papers in this volume of meteor papers. We
omitted one meteor (1954 April 29.13439)
because its velocity could not be determined.
We assigned the orbit of the earth to two me-
teors (1953 April 11.14238 and 15.24742) whose
velocities V_ fall short of the velocity of escape.
Each double-station meteor has two trails and
two trail numbers; in the first column of the
table we tabulate the trail number used by
other investigators at Harvard. Forty-six of
the meteors selected for our random sample had
already been accurately reduced by Jacchia
(Jacchia and Whipple, 1961) and are desig-

! Boston University and Harvard College Observatory.
2 Harvard College Observatory.

nated in the table by an asterisk; the tabulated
values are his. The date (Universal Time)
will permit identification of the meteor in our
1658 paper.

Members of meteor showers included in the
Whipple and Hawkins (1959, p. 545) list have
been identified in the usual way. To conform
with other papers in this volume, they are
designated here in the following code:
Blank—Sporadic

1 —a Capricornid
2a—>8outhern Taurid-Arietid
3 —Southern : Aquarid

4 —Geminid

5 —Southern § Aquarid
7 —Perseid

8 —Orionid

9 —Draconid (Giacobinid)
10 —Quadrantid

17 —Northern Taurid

19 —Monocerotid

26 —Northern é Aquarid
28 —Andromedid (Bielid)
33 —Northern : Aquarid.

The successive columns in table 1 contain
the orbital elements referred to the mean eclip-
tic and equinox of 1950.0: major semi-axis a,
eccentricity ¢, perihelion distance ¢, aphelion
distance ¢/, argument of perihelion w, longitude
of ascending node &, inclination 4, longitude of
perihelion defined here as r=w 4+ §, and
elongation of the true geocentric radiant from
the earth’s apex N\. The values of a, ¢, and ¢
are expressed in astronomical units; the values
of w, &, ¢, and = are expressed in degrees.

The standard deviation AV, of the extrap-
olated extra-atmospheric velocity V., as
estimated from all the uncertainties in the
reduction, is listed next as a guide to the
accuracy of the result. We give no standard
deviation for meteors analyzed by Jacchia;
these were long trails of superior quality whose
standard errors in V. would be less than 0.1
km/sec. 'The radiant was determined with
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comparatively small error, averaging seven
minutes of arc. Representative values of the
errors in the orbital elements that can arise
from an error of 0.1 km/sec in V, are as follows:

a: +0.008a §£: no error
e: +0.003 i: +0°2
q: +0.003 w: £0°2/e
w: +0%2/e Ao +0°2

These values may be multiplied appropriately
for larger errors in V.. In unfavorable cases
the errors in the elements may be larger.
Whipple’s (1954) cosmic weight C.W. and
comet-asteroid criterion K are tabulated in
the next columns of table 1. The final column
contains an approximate value of the mass
m, of the meteor above the atmosphere, com-

_puted on the conventional model of the single-

body meteor (Hawkins, 1957, equation (48)).

Acknowledgments

The research described in this paper was sup-
ported jointly by the U.S. Army, Navy, and
Air Force under contract with the Massachusetts
Institute of Technology. The photographic
equipment was constructed and operated under
contracts with the Air Force Cambridge

Research Center and the Office of Naval
Research. A few of the meteors included in the
sample for statistical homogeneity had been
reduced previously by Dr. L. G. Jacchia under
contract with the Office of Ordnance Research.

References

Hawrkins, G. S.
1957. The method of reduction of short-trail
meteors. Smithsonian Contr. Astro-
phys., vol. 1, pp. 207-214.
Hawrkins, G. 8., anD SouraworrH, R. B.
1958. The statistics of meteors in the earth’s
atmosphere. Smithsonian Contr. Astro-
phys., vol. 2, pp. 349-364.
Jaccuia, L. G, anp WairpLg, F. L.
1961. Precision orbits of 413 photographic mete-

OTS. Smithsonian Contr. Astrophys.,
vol. 4, pp. 97-129.
WarpeLe, F. L.

1954. Photographic meteor orbits and their
distribution in space. Astron. Journ.,
vol. 59, pp. 201-217.
WarepLe, F. L., anp Hawrins, G. 8.
1959. Meteors. Handbuch der Physik, vol. 52,
pp. 519-564.
WaipeLe, F. L., anp Jaccuis, L. G.
1957. Reduction methods for photographic meteor
trails. Smithsonian Contr. Astrophys.,
vol. 1, pp. 183-206.

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

87

METECRS

oF

ORBITAL ELEMENTS

06070
¥800°0
Lv-T
9Z0°0
£€E00°0

VLT O
BS0°0
TZ00°0
09000
0£0°0

8910°0
GE0TO
ag0°0
L2000
¥E£0°0

LETO0
€p00°0
P8000°0
Z1T10°0
$S0°0

200" 0
LTITO0 0
89000° 0

€507 0

92000

76T00° 0
£€90°0
TsT°0
T20°0

STT00°0

9900°0
$TT00°0
8510070
TE00°0
9800°0

£L000°0
£€y00°0
£900°0
ZpT10°0
A0

62 0~
LD
06°T
£T°0
9g° 0

0v"0
GG°0
06°¢
oL°T
L8 0=

6€°0
£9°0-
8T°0
G0°T
PL 0O~

$°0
LT 0

ST°0
£ET°0

660

9T°0
Ly°0
TL°€

[0
£8° 0~
SE°0
Ze"0
€T 0

89°1
ST°0
6z 0
ST°0
veto

TE° ¢ 2°0
TTeT g0
62°6
10°¢ L0
G9°1 8°0
LT°6 0
6£°0
(41 LG
£°0T €70
6774 £°0
2L°9 9°0
L°%T 1T°0
0L ¢
L1°s 70
0o°2 £°0
60°T 20
6°ZT ¥°0
0zZ°¢ 970
ST % [ARY
P8 z°0
L°0T S§°0
96° ¥ 1
VAT z°0
09°0 9°0
voL z°0
8L°6 e

69°0 -
7°ZT 270
65°0 970
ZEO 970
66T G0
L8°1T  £°0
9¢°z  $°0
zoz 20
p0°2 €70
S§L°T 20
T°0T
WD Tav

L°92T 6°€LT
0" LL ANAN4
6" L6 9°L0¢
9°6L ARt
P 7o ¥°9oce

L7E8 0"gee
z°08 8°vHZ
6" LS §°9¢T
9769 AR 4'44
2°98 P vee

L°90T T"98T
0 9g 6°L0¢C
G°S6 0°002
§°29 ¢°0LZ
ST0T ée°2sT

£°90T 9°08T
869 S EET
[N RS 0°10Z
0°90T G "6LT
6"00T T #El

1759 6°Eve
&6 8% £°66T
G 96 0°68T
LULET  L°0PT
L°es L°192

£°468 9°L0¢
T°%s 9°8Le
G468 1°80¢
& L8 97002
$° 98 €°80¢
T°9% L TLT
e et 0" 9
G 9T 9°L8
8°¢9 1" 26
6°¢€92 L°96

S°TT

£°TT
2 Lt
0°T1

2°9¢
¢ eaT
87751
T°€L
0" TL

L°GET
L°TL
0°0L
T°2ZL
8°8T

T-zee
T°TeE
[AREA)
1°61¢
0°LTE

0°LTE
0" 9¢T
T°G91¢€
67¢TE
(R

L°L0E
92T
T°€2T
12T
1°10¢

0°T0E
0°66¢
0"€62
87867
8°96¢

6°496¢
6°GTT
6° P62
L*PTT
8 ¢TI

L°E62
L°2ee
6°Z6¢
6°26¢
8°c6¢

LAR-1
ERE A0
9°¢8¢
G ege
§°Z87

G 28e
v Z8¢
p-z8e
P 182
¥°082

U

8112
£°9L2
vrove
£€°581
V6L

0°9L2
87801
v-18T
G062
voiLe

aR“1 %4
8° €8
0" LL
1691
8°11e

9°6¢E2
R 4514
0°29¢
L°0ove
PrLeT

0 80t
v £8
T°962
0°9¢
8°LPT

6°¢LZ
6°9%¢
[ARTA4
L"L92
§°GLe

€°L9

9°61¢
T°¥9T
97691
T°PLY

T1°19¢
T 0Lt
S°TLT
TTLLT
£€°20¢

99°¢
06°9
0" €t
89° %
Y

9L
€0° 9
-TAN
¢°8T
ST T

88°¢S
A
9T ¥
oV v
SP°1

98"
Pite

TE" ¥
y9° v

LE"S

AN
10°L
c 88

ET° 2
8660
12 4
65°¥
06°¢

2°0¢
v0°8
0°8L
76"V
Ly v

(A4
08°¥v
IT°s
8L %
£0°9

b

6£6°0
LLYP" 0
L6970
§86°0
PLY"O

66%"0
8E€°0
986°0
€EL°0
85870

PeL" 0
Z9L"0
$99°0
880°0
656°0

08L°0
0LE°0
LSS°0
8LL°0
996°0

9TZ°0
9¥S° 0
989°0
96°0
9L0°0

609°0
€0$°0
L0S°0
0LG" 0
Ggs° 0

26970
6L8°0
69670
LL6"0
8670

8LG°0
LLE"0
6.6°0
€86°0
¢$6°0

b

6L7°0 08B°T
TL8°0 69°¢
656°0 6791
269°0 €8°¢
L0870 S¥°¢

0T8°0 ¢€9°¢
848°0 1TL°C
¥86°0 6°29
796°0 ¥¢°6
PP1°0 00°T

Z9L°0 PE€t €
8€e°0 ST°T
SZL°0 Iv°E
196°0 ¥wZ'¢
£€0Z2°0 02°1

€2L°0 T8°7C
68L°0 GL°T
9T0°T S e~
$69°0 6S°¢
669°0 08°¢

P€6°0 6C7¢€
$10°T T°8€~
9TL°0 TP 2
£€9L°0 86°¢€
866°0 ¥y

§66°0 L€°1
0€€°0 TSL°0
86L°0 2S¢
6LL°0 8S°E
6€L°0 T0°T

7€6°0 S°0T

£08°0 9V ¥
9L6°0 $°6
0L9°0 96°¢
0PS°0 gL"¢

266°0 6°1T
299°0 68°¢
6L9°0 GO°€
659°0 88°C
LTL"0 6P ¢

30076 JO STdWES

WUopUeY & JO SIUsUB|H TeFLaI0 ~——

T 3t1gRL

ot
01

01
[
0t

~oN
tus

7S
s
€9
4]
8]

14
€S
bSs
14
¥Ss

vs
€S
€S
€5
€q

£9
€9
€4
€S
€9

€S
€9
€5
€4
€5

€8
s
€5
€5
€%

4]
147
14°]
147
14°]

4]
14°]
14
125
147

©xx

qod
qad
qs.d
qad
qad

aad
qed
qod
qea
qod

uep
uep
up
uep
=T

uep
uep
e
uep
uep

uep
uep
uep
ugp
uep

usp
uep
ug
uep
uegp

uep
uep
ugp
ue
ug

uep
uep
uep
uep
uep

oW

699¢Y° 1T
EPEOR 0T
808L¢C° 0T
z6eev 8
Z6ZTY°9

$T68€°9

£88%p1° 9
68¢Ts" v
LL6SE" €
SZiBP-2

6STLT" 82
SLEVD PE
9668€° €2
PeELY 1T
60ZLY" 12

zs8Le"1e
Zegev 6T
(444 AN
8LC6T°6T
280027 LT

SETo0P° 91
8020v° 91
6560991
pPeT1E° ST
[A%°1 200 A

006ze° ¥l
16LTG6° €T
TIPSaP €T
6806P° €T
€6V6C LT

0169¢2"9
8806¢£° %
SELE6T D
§¢908° €
PeavLiv- ¢

SLEPD E
6TC9L" €
1909¢€° ¢
IS VAN
9G0PY° 1T

Kegq

VZeET
TOEET
B6E9%=
L9921
ZGLET

06921
9LE9%
€971
SETTI
122271

E6TCT
0s€9
6C2E9%
01£9
CTES

98¢9
29¢9
79e9
Spe9
L2299

9029
y02Z9
6LT9
0919
6€1%

6119
$800T
ZoT19
8609
690°

9001
¢Z00T
£5L8
666
8966

8966
0€66
8266
L066
8886+

< ON
Treiy

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

VOL. 4

SMITHSONIAN CONTRIBUTIONS TO ASTROPHYSICS

o0
o0

L800°0
T2T0°0
¥¥00°0
LZ0°0
Zp0° 0

2010°0
$2¢00°0
TS10°0
8%0° 0
9T10°0

2800°0
9%10° 0
78T0°0
0L10°0
¥S000°0

GST0°0
cL0"0
€5000°0
G200°0
€L0°0

€0T0°0
L80°0
06T00°0
080°0
Z8T0°0

€2c0°0
S¥0° 0
Zzo° o
120°0
TT1T1°0

L¥00°0
$900°0
€¥00°0
1€00°0

0zo0°0

0810°0
0£0°0
120°0
L200°0
1900°0

2w

¢1°0-
8T°0
v o
LZ°0
€2°0

i1°0
0tT°0-
90°0
0z’ 0
s¥°o

8¢°0
€0°0-
LT
Lz o
S6°¢

oy "0~
LT 0~
9L°0
€2°0
16°0-

8T1°0-
sz 0~
Lz o
€170
€y 0-

it°o0
6€£°0-
6v°0
62°0~-
#0° 0=

ST°0-
€0°0-
o1
1€°0
pL° 0=

v0°0
90°0
9z 0
S9°1
LO°0

bt

0°%T ¢°0
S8 L v°0
65°0 €°0
T°TT
06°9

z20°¢ L°0
S€°0 €°0
79°1 70
L1°% ¢°0

Z°0

26°9 :
20T 270
€9°L €£°0
06°9
ov'6
I18°T 6°0
8y'z ¥°0
€8°9 Z'0
9z°'T L°0
€€°T  v°0
T 270
LTy T°0
8y°T €70
90T €°0
£€2°S  €°0
19°S  €£€°0
Sp°0 2°0
L1°6 L'0
2°€T 2°0
LE'T T°0
¥8°9 2°0
ZL'L Lo
¥6°€ S°0
90°1
60°G £°0
L'z €°0
sLe¢ :

€°0
76°8 Z°0
SL°T S°0
99°¢ €°0
1°0T ¥%°0

‘M°D  ®°AV

8°16 £€°897 0°T¢ ¢2°6T 1°6%C £€0° ¢ 09L°0 66S°0 06°T
6°0TT 9°L¥T 6°8 1°61 §°8ec 89° % $98°0 889°0 [LL°C
S°08 6°G6og TI°T 2°L6T ¥°80T1 iv°v €0¥°0 c¢g€8°0 1I¥°¢
T°%L T°0TE ¥P°LC T°LT 0" €62 8G°¢€ 8L£°0 608°0 86°T
6°8TT %12 T°91 T°vT ¥°00¢ T€°S GL6°0 069°0 ¥1°¢
6°78 6°T0Zz C°9% 62T £€°68T 09°¥% S66°0 ©P9°0 08°C
0°9% L I6T 8°86 L°L 0°¥8T1 [ARR> 866°0 8GG°0 9C°¢C
£°V6 0°98T T°PE VoL S°8LT (434 866°0 GC9°0 9972
0°S0T 8°0¥C ¢€°P 70 £€°0vc vo° v 88L°0 O0OTIL°0 TL°C
v 16 2°€9¢ T°O0T 70 L°292 140" 609°0 1¢208°0 LO°€E
S°L6 ¢°viz ©v°67C 9°0 9°¢1¢ £G9°G LZ6°0 ETL"O0 €T°E
9°¢€0T 8°6€Z S°L G°6LT ¥#°09 8v° € 208°0 6Sg9°0 ¥I°¢
€°20T S°1PC GS°6 p°86E T €T 2°9T 9€L°0 €16°0 6¥%°8
¢2°zZ0oT 8°8t£ GS°T1 ¥°85¢ ¥°0vC €0°S €8L°0 TEL°O0 T6°C
€°1T¢ Z°TIT G6°9€1T G°L9E L°ETT 6°69 T0L°0 08670 €°6¢
z° 06 £€°p9C ¢€°¢C PTLLT 6°98 10°¢2 G89°0 26 0 SE°T
L°€ETT 6°027 6°9 [ANAT R X A4 69°¢ G06°0 L6%°0 08°1
6°LZ 9°%LZ T 66T §°£5¢ T°18C 069 ob¥P°0 088°0 LO°€E
8°¥S 6°8ST T°98 G ESE P 69T 0g"s 186°0 (89°0 ¥PI°E
9°L9 7°90€ G°¢ GT€SE 6°C1¢ S0°1 98L°0 TPTI°0 LT6°0
9°26 T1°6SZ ¥#°% PoeLT L°T8 L9°¢ LL9°0 96S5°0C 89°1
0°LST T°69T T°¥% C°ELT 6°§SE 68°¢C ¥66°0 88%°0 ¥6°1
6°2¢9 8°9LC T°29 6°¢S€ Vv ¥8¢ S8°¢ SPyP°0 €6L°0 STI°C
B EET L°T6T 8°L ¥°tse €°00¢ 89°% 0L6°0 LS9°0 ¢€B°¢
€°21T 6°LTZ 9°S 7°CLT S°SP 6T1°¢ L06°0 PIP°0 GS°1
L°60T T°SCZ S°0 p°ISE 8 EEZ RAAS 4 0€8°0 1L9°0 ¢€S°¢C
8°00T €°C7¢€T 9°6 €°ILT O0°T9 £€2°¢ €€8°0 9S¥°0 €S°T
0°t6 S°T€Cc €°be 13 4 2 N AA 44 ie°9 €2L°0 ¥6L°0 TS°E
C°6ET 9°981 6°T TI°%9T ¥#°1¢ iL°¢ 0L6°0 CTLVP°0 ¥8°T
2°L6 6°1¢€T €°L Z2°obe L°TSC og" ¢ 92L°0 6€9°0 T10°C
L°88 9°v#bz 6°8 L°9¢E 6°L9T L9°2 G6Z9°0 129°0 6S°T1
£°26 S°6€C 9% T1°LST ¥°¢8 LT € 6%9°0 099°0 T6°T
0° €t ¢°¥veT 0°62T G°¢eg L°TST Z2°Tz €€6°0 916°0 1°T1
6°LS S v0E €791 P-T1€E T-€EE 66°1 10T°0 €06°0 SO°T
8°78 §°28C S°¢ $°T6T T1°TOT og° 1 1€L°0 082°0 20°T1
9°88 €°6€Z g°y p°62¢ 6°69C TeE° € Z86°0 TOL°0 GS6°1
8°€8 9° ¥ S°VI 2°8Z¢ ¥°9LC GZ°¢ 625°0 0ZL°0 68°1
9°16 g°gez v°¢ Z2°8%1T €°¥8 6E° Y ¥09°0 86L°0 6%°C
8°6¢€ 6°20C G°GQTT &°€2e P 6¢tC G°GZ TSL°O0 €¥6°0 2 €T
8°vL £°85¢ T1°0¢ €°€TE 0°G6¢ 6L°C I8€°0 09L°0 6S°1
X 4 T ¥ o N b ] e
{penuUT3UCD) SI0333KW 3O oTdWES WOpUBY B JO SJUSWI[ZE 1BIFAI0 — °1 o144

€S
€S
€S
€S
€S

(44
[4°]
[4°]
€9
€S

[4°]
€9
€9
€9
€9

€S
€S
€S
€S
€S

€S
€S
€S
€S
€S

€S
€S
14°]
14
4]

zs
14
€S
€S
€S

€S
€S
€S
€S
€S

“Ix

ady
xdy
ady
ady
ady

advy
Iew
Iew
Iew
IeRW

IBN.

Iel
Iel
Ieyn
Iep

Il
IeW
Iew
Ten
Iew

IeR
IeR
Iey
IeW
Iey

Iew
Iew
IeW
IeW
IeW

qasd
qad
qad
qsd
qsd

qad
qsd
asd
qad
asd

< OW

LT6SE°6
1806Z°6
0€0sE" L
cLEBT L
0€ZLT ¥

STI8E"C
zeIsvyiee
00scz°8¢
T€E0P°TC
6C00% 12

1T19¢° 12
€0€CP°0C
8T156€£°6T
£68TE"6T
6T9%%°81

768€£€£° 8T
688€€°81
LELYY DT
a2 420 4}
LPTIvy vl

2oTveE Pl
70291° %1
CLLLEET
PZB86CZ°ET
T6L6C° LT

v8Le et
€T9LT"¢1
299%v° S
§966C°S
8969¢°1

80Z0%° 92
6LS0€°9¢
8vyov°1¢
ooeiv°oe
0z8Le" 0t

0005€°81
9790¢° L1
TPv02° LT
9%806°¢1
L9€8€°CT

Aeq

SGTL
SETL
PI1L
L60Lx
SLOL%

1T0¢€
8€0¢
6L0¢€
960L
7S0L

L90¢€
£€0L
2669
TL69%
2569

6269
L269
S069
1069
L069

$889
§989
£v89
289
9¢89

€089
¥8L9
LEgZOoT
ST20T
£€6TOT

Z10%
89T0T
9PS9»
€259
¢Is9

¥8¥v9
09%9
85%9
8Ev9
91¥%9

-ON
TTeaL

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

290070 LL°0 9L°T 6°TL 7 6 ¥ ¢ 0P 27621 20°S €22°0 GI6°0 T9°2 2S AeW ¥L29€°1Z LZECs

Iar) L
©e] Sv¥0°0 L8°0- 8E£°0 ¢ 0 L°EG L°8%T 8°0 1°8% 9°06 LT°T 968°0 TE€T°"0 €0°1 26 ABW 816TZ°6T 80OV
ov0°0  £€L°0- oyl €00 T°6L Z°PEE 6°CCT T°LS T LLE se° T 89L°0 €L2°0 90°T1 €s KeW zeeIv 8T  289L
S9T0°0 0Z°0- €9°0 £°0 8°9PT €°8%2 8°C 0°2S Z2° 961 60° ¢ L66°0 ZIS°0 ¥0°¢C €6 ABW 8%E9T €T T99L
£€C0°0 0T°0 Z"ZT 970 T°1I0T §6°982 L°L1 1S £°8e? T¢°¥ 9€8°0 699°0 29°C €S AeW £999z°21 €¥9L
9910°0 €20~ LL"6 £°0 £°8L 0°8¥e ©8°%1 [N 8°962 v0° 2 CEV°0 T1S9°0 ¥2T°T €S AW €1€92°2T 1Tv9L
#L0°0 98°0~ 66°¢ €°0 z2°18 PoLZT P OT 7° 8% 0°6L 9T°1T 9¥8°0 LST"0 00°T €S AW z,0Z¥°6 0zZoL
6Z0°0 E€¥°0 i¥°8 z°0 L7LE z°667 T1°11 8% 8°062 £8°¢ ZIL°0 28BL°0 LZ°E €6 AW 8085€°6 009L
890°0 LS 0~ TL°6 Z°1 5°86 T°0LZ 6°LT VLY L7222 78° T vre°0 TZE°0 6€£°1 £G AeW 8668£°8 LLSL
0E0°0 6%°0~ ¢£¢°8 8°0 9°96 §°66C T1°8 £° LY [ A“YS 6L°T 078°0 TLE"O O0Ff°T £S5 ABW 5099Z°8 LSSL
¥#00°0 90°T 8°0T €°0 L°89 8 L¥E €19 7" oF 7 °T0¢E TL° L 692°0 €€6°0 66°¢ €S Kew L16€€°L £PSL
0920°0 8% 0~ 8°0T 2°0 87 L6 £70LC 6°6T1 7°9% 8 €2 L0°¢ ZE6°0 6LE°0 O0S°T €S AeNW 8S6E£E€°L T#SL
8Z00°0 EP 0O~ C°€T ©°0 7 18 9°'86C 0°€¢€ v°9F 2°2Zs¢ 20°¢ PeL"0 PPP°0 €V°1 €c Aew 659¢£€° L SESL
PLTO°0 80°0 68°0 z 0 6°201T L°16C O°T € 9% AR°) 44 96° ¢ CLL°0  PL9°0 LE°C €S AeW pzEre-L PISL
ZY0°0 ©0°0 05°0 Z°L6 9°00¢ S°0 ez €°%L 09°¢ LOL°0 TLO9°0 ST°2 £s AW S6%82°9 14347
w
% Ps10°0 88°0 0Z°1 0" ZL £ €S T°¢ ¥ p2Z 8°8CT 89°¢ 0¢2°0 S26°0 S6°2 €5 AeW L1p8Z°S VLYl
m £STO0°0 6L°0~ VP L 0 T°L8 L°P9T T°C2 PoLE Z°LTT PeE°T 69¥6°0 2LT°0 ST°T »s adv¥ €,.80€£°87 OSBTTIT
= TZ0°0 TT°0- Z9°¥ £°0 6°€E0T ¢2°8LZ 9°% 0°9T¢ ¢£°29 g1°¢ 908°0 2650 86°T zs xdv 06.82°9Z 9bee
M s8T°0 Z5°0 9v°Z Z°0 0 8L S°LZE E°S 7 €12 T°PLT 99" v TS€°0 098°0 1§°2 ps ady 28TST H#2 O09TTT
e Z500°0 Z€°1 96° ¢ L°TL Q°Zve 8°€9 T €€ 6°80¢ G°6T 9¥6°0 L0670 2°01 26 Idy 18GZE°€2 8TItw
Q
@0 0L00°0C ¢€9°0 8C°¢C 0T 6°08 L°6TE 8°% T°2¢€ 9°L82 £9°6 L6E°0 898°0 ¢20°¢ zs 2dv z6L62°2Z O0T2¢€
£ LZTO0 7zi°2 06°6 T°£9 L6 7°89 0°1¢ ¥°99 2°95 G0E€E°0 686°0 2°82 €5 IdY SH9bb 12 PShis
W T¢0°0 ¥%E°O S°TT €70 £°96 £°€5Z T1-°62 6°0¢€ PARAAS 6.°G ¥68°0 EE£L"0 PE°EC €5 adv 0829¢°Tz TEVL
M TP00°0 89°T €0 0°L8 6°LTC T LY 6°0¢ 0°L8T y°0g T00°T 9£6°0 L°ST ¢¢ ady Zp0o9€° Tz EE¥L
w £¥00°0 26°0 6€°2 £ 0 L8 £°81Z 9°¢t¥ T°92¢ £°26T G9° L ¥66°0 0LL°0 ZE°P €6 ady 2esZH 9T OTbL
=
e L8000 P00 P°1i1T €'0 T1°2Z6 £€°28 0°9T 6°6¢ ¥°96¢ LS°E 569°0 ¥L9°0 ¢€1°¢ ¢G xdv¥ 1888Z°9T G&8fL
~ ¥8000°0 2870 191 50 g° e €6z T-e¢Ti T1°se z°vee £€°0T ¥LB°0C P80 T19°¢ £ ad¥ 699SH°ST ¥9€L
H 99T0°0 6§°¢ GE°T £°0 £°LT G°9€T 6°LPT T1°6C P°TIIT *0ZZ 989°0 P66°0 01T €6 ady 99¢GH° ST TIEL
% PEOO°O0 £5°0~ 6G°T £°0 AR 2°69T 8°1L T°S2 T %P1 6.1 GG96°0 O%E€E°0 SP°T €6 1dy z8gsh GT 09fL
o LLTO0 LZ2°0 Te° % €0 S°6TT 0°2Z6T T°81 0°s¢ 0°L9T £€9°¢g £66°0C 00L°0 Tg£°¢ €6 IdY GE€25€°ST  ¥PPEL
060°0 66°0- 0070 £°0 2°T0T 0°0 Z0°1 £€86°0 LTI0°0 00°T €S IdY ZhLbZ ST 9ZEL
0¢0°0 €2°0 8z°¢ 6"0 9°ZTT €799z ¥°¢C 6°%0C VvV 0S 66°v £€68°0 80L°0 ¢2Z6°¢C £s ad¥y €8SHZ°ST ¥TEL
9800°0 60°0~ 89°C £°0 S°E0T €°L9C 9°C 0°%ve £ ey £€C° € G6L°0 S09°0 TO0°2 €5 ady z198Z° %1 €0fL
80T00°0 0€°0 09°0 91 G 87 6°¢€pz T°IST ¢cC¢°¢€Z L£°02¢ 86°G 106°0 22L°0 %Z°¢ €6 ad¥ 9TH9b €T €82L
TEO0"0 860 96°0 6°0 9°G9 6°¥PE 8°C 0° €2 6°T¢¢ 8Z°¢ LPT°0 PI6°0 TL°T €6 ady 9T6GZ €T 6S2ZL
9€T10°0 0670 92T €70 9" ¥6 $°65C 9°9¢ 0°€C g 9¢e ¢L°9 S08°0 98L°0 9L°€ €6 adv 6z9gz° €T 192ZL
S0T°0 010 oL € 0° L6 v°sLe T°F% T°12 £°bac 68° ¢ €0L°0 $69°0 0€°¢ £s ady $86PE°TT OVZLx
L20°0 PT°O0 0s°¥v 870 G°LOT ¥P°LGC 6°F 0°1¢ v 9ge veEcv TZ8°0 2Z89°0 8%°2 £6 ady S£6ZZ°TIT 8IZL
0S0°0 6670~ 00°0 €70 2°T0T 0°0 Z0°T €860 (LT0°0 00°T €5 ady gezpT TT 66TL
2Z0°0 2P 0~ PE°S L0 9°91T S°cZz 0°¢1 0°0¢ §°20¢ 8¢° ¢ 086°C 86£°0 €92°1 ¢s adv £8s¥z°0T 6LTL
"M ©°av X A T 99 m b b E} ® *IX °OW Keq ‘ON
TTexy

{poNUT3UOD) SI053I0W JO o[dues wopuey © JO SjusWaid [B3ITQA0 — -1 oldel

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

A Z2L0°0 09°0- €°0 8°66 €°ETE 8°6T1 P°2IT 8°00C 08°1 200°T 98Z2°0 oP°1 £g TNL 67.82°ST 2208
m 28T0°0 LL°O- 0°TIT ¢°0 6°€S 6°0€T €°6C °CTT 6°81 S0°1 G9%°0 98€°0 LSL"O €5 Il £LL€2°GT €008
s GTT100°0 T2°1 9L°0 9°0 T°1¢ €°IbZ H°0ST 8°LOT G°EET #°9T L98°0 668°0 T9°8 €S T0L - £Z00P° 0T ¥VL6L
1400°0 0€°0- £°0 Z°€8 9°20€ L TP L°LOT 6°%6T oL 900°T LS¥°O g8° 1 €S InL 189T€°0T 6S6L
8LT0°0 9270 0°TT ¢2°0 z°c6 8°6S€ 0°LT 9°00T ¢°6S¢ 85° ¥ $99°0 L¥L°O Z9°¢ G TRL TpZLTI € ¥98¢T
9010°0 LZ°0 1s°¢€ 7°69 8°1S ¥ L 9°L6 Z2°b1e 8L°C €22°0 TSB°O0 0s°1 £G uUnp gozZEy°6C 661v=»
£€80°0 €6°0~ $9°S €°0 0°¥L 9°TS [AR-Y4 0°L6 9°¥TE §0°1 668°0 00T°0 6S6°0 ps unge ppiee6z  TELCT
L50°0 TT1°0 Z°0 £€°2TT ¢¢°98C ¢£°T¢ T° €6 T°€6T1 z29°¥ 900°T ¢¥9°0 8°¢ ps ung 19%¥2°Ssz  TTLTT
891°0 8L°0 LL®O -G8 0°TT O0°€T 9°€6 P LLE LE"L 08%°0 8.8°0 Z6° € 26 unp GgTzZz sz I81va
£€200°0 62°1 98° € £€°0 2°9L 6°T¢E 2°0T T°C6 8°66¢C 2°0T 9LZ°0 L¥6°0 vZ°s pg unp 6GTeC e ST9Cl
0%0°0 €£2°0 £9°G 1°0 p°HPOT ©€°9€E G°9 9°76 9°€ve [T 08L°0 02L°O0 6L°¢C 26 ung 10€02°¥C L9TIV
% 8500°0 80°0 £€°0 8°06 T°0LZ T°8¢ 6°T6 6°8LT 9 v 9T0°1T 629°0 L2 pe ungf zyoTe e  Z66GCT
7 GE00°0 S8°T £9°0 G°61 €°L22 ©9°€ST 6°68 PeLET 1°6€ 988°0 1%6°0 0°8T1 26 unp G9zgy iz BEIP=»
m L€0°0 Tg°0- 9°0T €°0 £°96 Z°LbE L°6 L°892 6°8L S8°T T8L°0 90%°0 ceE"T €5 unp SZEEH 0Z 9€6L
A $600°0 8T°0- ZZ¥°¥ 0 8°96 0°T6Z 6°8C L°88 y°coz vl ¢ 066°0 TZS°0 L0°¢ €6 unp 0005£°0z 0T6L
@]
m 850°0 TT1°0 2°0 8°H0T #°69¢ L°9T T°98 €° €81 vo°v STo°T TIP9°0 £€8°¢ ZSs ung 8689¢° LT 9PEE
M 2s00°0 1T<S°O0 88°C Z°0 8° %8 L°S 6°¥% 8°$92 6°00T §Z°§ G9p°0 LEB°O 98°¢ €S uUng g60TE°9T 668L
€0T0°0 2S°0 26°2 £°0 6°88 0°LGE S°¥% 8°$9¢ <CT°%6 89°¢ 8€6°0 LZ8°O0 TT°€ €G unp 6zS0€£°91T S68L
m LS00°0 8BE°T 0Z°¢ [N %3 6°T€E O°TET 0°¢8 6°6¥%C 6°LT G69°0 6SZ6°0 8Z°6 €6 ung 18Z9E€°€1  €L8L=
. 020°0 6¢£°0 01°9 Z°00 L°86 v°9gz €°1¢ 6°18 §°%0¢ Zv°9 LL6°0 9Q€EL°O0 aL° € €6 unp 9089z° €T P¥S8L
m TZT0°0 92°0 o1°¥% €°0 0°96 T°08Z 9°¢t¢€ 6°6L £°00¢ §G6°§ 066°0 L69°0 LT € s unp zHp8e 1T 0LSTI
= 1800°0 TT1°0 G°0 T1°68 G°€LZ 9°6¢ 6°LL S°S6T Z9°¥ TO0°T ¥%9°0 I8°¢C S ung £€80LE6 8tGseT
W 8¢1°0 Tg°0- z2°0 8°1¢T 0°€Le S°1 T°8L 6°96T1 89°C S00°1T 6&S¥°0 ¥8° 1T €S ungL GLZEE"6 628L
m 9%00°0 &6°0 09°0 €°0 1°89 T°LE 8°T T°8L 0°6T€E 60°§ 16T1°0 2Z¥6°0 29°¢ €6 ung 0STEE 6 LZ8L
m #800°0 8L°0 05°1 Z°0 2°08 z°8 T°¢€ 2°L82 O°TTT L9 G9€°0 £68°0 (4728 €6 ung gZEBLE'S8 808L
m €2T10°0 E8°0 8T° ¢ ¥°0 £°66 C° €S 8°0T1 6°9L €°9¢t¢E L6°¢ #90°0 896°0 251 S unp, £99¢¢€°8 82671
7 L8T0°0 6€£°0 L6°¥ £°0 £°90T1 G°LTIE 9°S T°LL £°0v2 85°S S6L°0 TSL°O 61°¢ €6 unp 6€06¢°8 88LL
= $iT0°0 0€°0 T°0T €°0 0°G6 2°962 8°T1¢€ T°LL T°6TC $9°q 0Z6°0 02L°0 8Z°¢ €G ungL 0SL8C°8 06LL
M 82ZT00°0 00°T 81°L £€°0 §°6S G°9¢e 9°8L T°LL 7°652 8°01 629°0 168°0 €L°S €6 ung 0L€8¢°8 ¥8LL
m G€0°0 6£°0 L?"9 S°0 £°G6ZT 9°0¢€Z E€°€1 T°SL ¥°6ST Z1°9 9.6°0 GaL°0 G6° ¢ €S ung Z6L6T°9 LSLL
m ¥8°0 ¥Z°0 £€°1T 0°TIT €°60Z 6°%T [Oh 7% €°GeT 2i°s ¥68°0 €0OL°O T0° € ps unpe 8ES9Z°S #0S8CT»
= $90°0 T10°0- £°0 2°LET G°0PT ¥°6 Z°vL £°991 96°¢ #00°T 96S°0 8h°2 €G unpy [L86LT°S ShLL
w0 ¥800°0 GZT°T ZL g L°0 L°TL 0°€eC 6°0T T°€52 6°62T gE°8 202°0 €S6°0 LZ°v S ungf 000S€° ¥ 78vCT
£20°0 8£°0- “¢6°¢ £°0 0°TO0OT 0°6LE (L°TZd 0" €L 0°zoZ $°C €66°0 LTI¥°O 0L"T g unp €8Sv¥T°v Z29vet
020°0 E¥°O 09°1 9°6L 2°S 0°¢ 2°€s¢ 0°C1T TE° ¥ 6L£°0 8BE£8B°0 pE-2 €6 unp zeyo° v 9ZLLx
061°0 €8°0- 8CT°¢ S°0 Z2°86 6°6LT T°9 T°2ZL 8°L0T GC°T £€26°0 8¥T°0 80°1T S unp 626SC°€ oPPeT
L€0°0 TIT°0- Z2°vTt T°0 z2°68 1°egge T1°sc £€°TL 8°TGC 90° ¢ TI6L°0 909°0 T6°1 €6 unp 99szZ°¢ 20LL
TE€T00°0 LZ°0 90° ¢ £€°0 T°2¥% p°¥IE G°80T 8°69 B4 44 86° ¥ 0LL°0 CEL°O 88°¢ ZS Aew 9168¢°Te 00T¥
s$00°0 86°0 €°0 €°0L g°152 €°99 T°€9 §°881 #°¢1 800°T 0°8°0 8T°L zs Aew 000G£°pz 880F
6%0°0 TIT1°0- LZ°CT T°0TT 6°G66C <C°¢C T°19 8°¥ET €2°¢ G68°0 T8S°0 v0°¢ 25 Kew ¢6087°2z EOELE=
SOy A ‘MDD AV X L T ¥ o b b s ® ‘ON .3z cow  Aeq ON
“ys TTRXL
)
=X (P3nUTIUGD) S10915W JO o1dues Wopued € 3JO sjuowold L€31030 — -1 2198k

HS8 '~ iz U OOSTIQ6T.

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

=
(o

ORBITAL ELEMENTS OF METEORS

8L00°0
88000° 0
£€200°0
LY000°0
Z900°0

2€000°0
99°0
¥8000°0
500070
690°0

$200° 0
1200°0
98T00° 0
9z 0
8£0°0

€27T00°0
0LT00°0
LSTO0"0
0TT00" 0

[44 ]

S€°0
7L000°0
¢0TO0" 0
LPT°0
290070

LZO°0
TP00°0
020°0
06T00°0
T200°0

¢LTO0" 0
9¢10°0
£€$00°0
801070
GLOO O

8TT00°0
9500°0
$&500°0
GZ000°0
6ZT00°0

¢
8¢ 1
LLTT
OT°1T
L6°¢€

2070
16T
6S°T
GG°0-

86°0
L0°T
pLo¢
70°0-
£0°0

S8 Y%
20°¢€
LT 0
6% ¢
76" 0

61" 0~
09°0
9z 0
$0°0
161

€2 0=
66°¢
60°0

8070

ce 1
A
0T°T
SE€°0
71

T9°¢€
6%°0
80°1T
9L°¢
Pi°6

9¢0°0
0° 0t
ve'T

9670

20° L
65°9
SO0°T
oL 2

0L°1
TeZ°1T
v 9
8¢ 1
i6°2

19°¢
L6°0
5670
09" %

0L°9
o T

Lo

66°L
av° L
006°9
66°8
68°9
0072
0€°0
80°1

[AAR

oo
.
Qo N

£°0
£°0

€70

[ Be |
B

G op 1°¢€2 T1°60T €°1¥VT 8°1%C 6°19 6%.°0 9L6°0 €°T¢ €9
L° LT S PT 9°¢9T £€°1ICE T €S €°LT 6T8°0 OTI6°0 G0°6 €S
L°LE €°€6¢ 0°LTT C°TIPT T°2ST 6°2¢€ 9660 P¥6°0 6°9T1 L €S
[R=17 L°SLT 6°86 €°0PT ¥ GET S Pl 9/.8°0 988°0 99y €S
g°T9 9°LS poGL £°0PT €°LLT "88C €E€¥°0 L6670 i 4an €S
29 6°FEE 0°ELT £€°028 6&°PT L66°0 S10°1 T°L9~ £
6°ZTT T-°CSs¢E €°LT €°09PT 8°11C €E0° P §66°0 LT9°0 0§°¢ [
T° 1% £°06¢ €°TITT 2°0%T T°0ST v ve 8¥6°0 GZ6°C L° 2T L €S
1702 £ vze 8°G6HT C2°0PT T°¥8T g Le z210°1T 6C6°0 2 °PT £G
C°TTT T°LT 6°0 2°0Zt 8°9% 88°T s6g°0 BPETO ([L€°T £S
L°S9 8°20T T°$2 1°0PT L°2TE L8 ¥ L21°0 6¥6°0 0S5°¢ 92 €S
6°¢9 €°G901 G°2Z VP LET 8°LTE €LY L60°0 096°0 1Iv°¢ 9z €9
6°T¥ Z°€62 €°0TT P LET 8°SST 20T 0L6°0 186°0 9°18 L £S5
T°8¢T1 T°EPE £° ¥ 2°LET 8°502 SL°E 9.6°0 (LBS°0 9¢°z £S5
S oTT &°LC€ 9°8T E€°9¢T Z°16T LT P 300°T TT9°0 6S°¢ €5
1944 L°282 6°90T S°SET 2°L¥PT "£STT £€€6°0 B8B66°0 “LLS L €S
9° 0% 9°£8¢ £°2TT G°GE€T 2Z°eSsTt “8¥T 956°0 L8B6°O0 S L L £S5
7" G6 G°G¢g LoL #°GE€T T1°092 7o ¥ £69°0 €SL°0 g9°¢ 1 €5
T°0% L°G8C G €IT $°G€T 2°0ST 6°SL 8p6°0 SL6°0 ¥° 8¢ L €9
VL 8°08 S L €°G8TE 6°9¢CT 6€£°9 £EPT 0 LT6°0 ZE"E € €9
€°8ET L°OtE L L G"PET Z°961 €T° € 0CG0°T SIS0 90°¢2 £G
1°8% T°LT 9°T8 G E€T L°EPC 0¥ L 19.°0 €18°0 80°% €S
9" FL 8°LL 6°T e €TE S°¥CT Zi°¢ G6g°0 LTB°O TL°T £S5
9°TET 0°LPE Z°T v ETE L EE otT°¥ 6v6°0 ¥IZS°0 ¢€6°2C €S
8°L9 vvLe B°69 9°CET L°TPI 1°8¢ 806°0 ¥S6°0 G°6T €9
L°%9 9°26 Z°01 9°21¢ T°0pT £€9°1 £9¢°0 £2L°0 LP6°0 £S
9°6¢ 8°98¢ T°%#TT G6°2Z¢€T €°%sT 9T G96°0 986°0 9°89 L £9
g°68 P 662 T°€F 0721 ¥°L9T 0s°% G00°T SE€9°0 gL°Z <s
0°9¢ £°L S°P2T G°TE€T 8°6¢l 26L°0 600°T 6°£8- €5
0" 9¢ 9°L1€ 8°9TT €°9C1 ¥ 16T 27207 LO0°T 0€9°0 zgL°Z €S
AN 8°86 v 6t 2°30¢ 9°261 LY TLO°0 O0L6°0 ov'Z S 4
8709 £°66 T°0¢€ 1°60€ Z°9ST S9°y »O0°0 €L6°0 9g°2 G (4}
8°0L 6°9L 0°ST T°%2T 6°21¢ LL"9 98T°0 L¥6°0 8%°¢ £¢ (4]
0°%6 1°22 AR T°%2T 0°8%2 IT°¢ 999°0Q0 69L°0 68°C (4]
S 19 2°96 €°LT p°z0E B8°E£6T £9°¢ £90°0 B8L6°0 6B°T G (4]
[l 474 S°6€€ L°90T 2°1ZT ¢€°81¢ 0°0¢ 116°0 €16°0 ¥ 0t £G
0°oe 7°8T¢ 8°62T €£°121 T1°L6T T°LS p66°0 TL6°0 T°¥E (4]
¥ 29 6°L8 6°2 Z2°86C L 67T £9°¢ 8010 TC6°0 (£°T € £S
£€°91 6°80¢€ T°26T S €1T ¥°G961 $2°9 T00°T ¥2L°0 g9°¢ €S
6°2¥ S°1¥ 6°€TT 9°2TT 6°88¢ 6€°9 £6ce°0 ¥98B°0 68°C mw
o
X Ao T Ll V) b b E) ] cyg A

(PaiaTauos) B109951 JO oldues wopuey € 3O sjusWord [23TdI0 — T STA®L

bny
bny
Bny
bay
bny

bny
bny
pny
pny
bny

bny
bny
buy
bny
bny

by
pny
bay
bay
bny

by
buy
buy
by
bny

Bny
suy
Bay
bny
Togp

e
np
mpe
op
e

e
ope
e
ine
np

“ Ol

LTPSP 9T
8C¢LYY T
SLT9E"PT
STISP €T
T98sP° €1

LSPSP €T
SZSCZP €T
96T9¢° €T
TEosE €1
9EB/GE ET

98T6T €1
[A 442 AN
62L5E°0T
L69ZC°0T
GGTEZ°6

1¢60%°8
85v9¢°8
Zy09€°8
298%¢€°8
BLZET"8

SP86E° L
£E€BOE"9
Z6TLTI 9
G869T°9
[A A% 28]

GEOSE"S
L6SPZ°S
602T9% ¥
1zicey
LETTVF 62

£€160%°62
zLIte ge
e0LZT L2
L8geT°Le
GZvvy-se

6TEEY b2
[ATA 408 44
8166t °1¢
8%20%° 91
6ZCZY° ST

Aed

18s8
9¢L8
5458
0£s8
8758

9748
0TS8x
06¥8
8898
98%8

99%8
ivys
81¥8
14339
69¢8

8¥¢8
Zees
4%%:]
oges
LOEBx

76Z8x
LGZ8
GeZ8
€E€es
STZBx

C6T8%
5918
LEVER
L 4A%:
L¥E

ZLve
0SPEs
6TvE
LTpe
66EEs

0218
LLEEx
8608
zLoe
L¥08

-oN
TreiL

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

620°0
PI10°0
7200°0
§2000°0
¥00°0

4

VOL.

86000°0
€600°0
6€00°0
0€000°0
85000°0

15000°0
6500°0
0PT0°0
#200°0
G€0°0

6%000°0
scT0°0
S¥0°0
80T10°0
9€00°0

LEO"O
LL000"0
90100°0

0T110°0

T%0°0

9600°0
€50°0
6€0°0
CETO0°0
1500°0

0600°0
6600°0
£€€0°0
62070
€T100°0

SMITHSONIAN CONTRIBUTIONS TO ASTROPHYSICS

€%0°0
S8T0°0
18000°0
0€T10°0
9LT00°0

SOw

0€°0
Ts°0
pL¢C
1428Y
6T°0

ST°0-
88°1
[4 34
2s°0

S6°0
9Z°0
SE°0
LLe° 1
9Z°0-

Ly 1
9Z°0-
(A0}
€0°0-
Z1°0-

12°0
85°0
[47A84
79°0
¥°0-

00°T
L0°0
88°¢
9¢°0
$6°0

S0°0
¥P°0
SL°0-
85°0-
Se€°T

€6°T
€0°0
T2°T1
6T°0-
89°1

98°¢C
8°0T
701

L9°0

6€£°8

060°0
L°0T
€°CT
8€°0
b e

2€° T
S8° €
16°¢
Z8° €
6°€T

890°0
ANAY
L9°0
86°1
90° ¥

0L°0
L?"0
G9°¢
00°¢
9T°T

€0°1T
96°8
€E°T
96° L
8%°S

T°11
82°9
8€° ¥
(A
AR

111
oV 1
ST v
€0°1

"M°D

Mg N
(= eRNoloie)

MU~ O
Qoo ownN

Moo
(el e NelNeNe]

MmN NN
[e N elelale]

o~ ©
- N O

™
°
o

L°T6 0°L6 L° € 8°881 ¥°89C T8 ¥ 8L5°0 €ELL°O 12384
S°L8 8°L6 S°6T L°8 z°68 SL*S 666°0 ¥%8°0 ST°¢€
v°v9 S°I¥T S°TS 2°G68T ¢€°91¢€ 9°6¢ ZP1°0 €66°0 6°6T
¥°6T £€° 18 9°gsT T1°681 <¢°9ct 6%°9 898°0 %9L°0 89°¢
¢°SL 1°62T 0°91 T°9 0°02T 90° € ceEE°0 ¥08°0 69°1 ]
G°q¢ T°8SE T°LET C¢°% 6°€S¢C 666°0 LSO°T S°LT-
£€°96 8°6L 6°0T T°#8T L°SSC L8°¢C 0ZL°0 66S°0 6L°1
VoLL 6°L6 o9°1¥% Z2°€81T 9°vLC 9°9¢ 0LY°0 S96°0 S €T
9°0¢ T1°90T €°PLT T1°€8T 0°€8C S° 0¥ ¥6€°0 18670 ¥°0¢
L°Z¢ 8°8LZ GS°T€T ¢€°¢ S°9LT 00°9 €09°0 LTI8°0 og° €
§°9¢ S 6L S°8%T ¢°C £ €L S°0T 899°0 T88°0 09°S
9°0¢L S PET 6°L [4r4 €°C€1 08°¢ v€Z2°0 9%8°0 2G°1 ez
£°66 9° €8 LY 2°2Z81 ¥%°19¢C 86° ¥ 0€9°0 SLL°O 08°¢
Z°GS 6% 0°68 0°Z8T &°LZZ 0°1¢ ¥v8°0 L¥6°0 6°S1
£°86 £° €% [ARN4 0°781T €°T1¢€C oL"¢ 9.8°0 O0TS°0 6L°T
0°ST 8°8¥% 9°LLT €°LLT S°TE€T 9°1¢ 278°0 LT6°0 [ANt
9°€8 L°96 G°ST 2°LSE GS°66 [44E4 695°0 ¢6S°0 oP°1
9°L6 0°SL 8°0 z°LSE 8B°LL i % 199°0 ¥9L°0 08°¢C
8°GL 7°8TT O0°¢€ zeLse T°1C1 6€°C sGe 0 T¥L°O0 LE"T eg
1L L°62T 1T°9 €°96¢€ ¥°6ZCT £0°¢ 60£°0 9€EL°0 LT°T ez
9°90T ¥°6S L°0 T°9LT T Eve €9°¥% GLL°0 ETL°O oL ¢
6°8¢ 0°Ibe T E€IT 6&°¥SE S 9%€ vz 8 €66°0 S8L°0 T9° %
6°6€ 9°68 6°G2T G "PLT T1°GLC 6°8% €9%°0 186°0 L°¥T
6° L L°8TIT S°% € vee ¥°¥Cl 89° ¥ €92°0 ¥68°0 Ly Rz
6°LTT 9°T¥% 0" 1 PoeLT €°8¢¢ £€C°¢ S06°0 2zZ¥°O0 LS°T
S°TL 6°€2T L°C P €LT GS°0T¢€ ¥z 9 €02°0 L£6°0 (4483
9°98 v L8 0°Ct $°1s€ 0°96 [4308) I%S°0 0TL°0 €6°1
8° €€ 8°8¢ p°GCT E€°TLT S°LT1C “LTT €06°0 686°0 0°6S
8°CIT ¢¢°¢€1 ¥°0c 2°69T 0°%0¢ TG°S 0L6°0 10L°C vco e
¥ 99 6°%TT O°LT 0°2¢ST 6°2c2¢ vo°v LZ1°0 L¥6°0 8E°¢C 9z
L°TL S° 96 T°1¢ 0°6¥1T 6°S0¢t 6%°¢C Z1€°0 LLL°O ov° 1
L°96 9° 9% £€°8 0°6¥%T 9°LSC ZL"S 099°0 ¢€6L°0 6T"°€ 1
9°09 L°0TT ©9°% 0°6%T L°TcCE £€T°T €€S°0 T9€°0 £€8°0
6°8L c°zZ8 7T 1°8%T ¥ 962 8%°T €LG°0 TVP O €0°1
13 44 Z2°6%€ 0°90T ¥°SsPT 87°E0T v°0¢ 1L6°0 606°0 L°0T
6°68 9°8Z¢ L°¥¥ 2°SPT ¥ E8T 8° 0% I1T0O°T ¢¢s6°0 6°02
9°89 9°z1T 9°9¢ € €€ T 691 SL°T GST°0 L€8°0 TIS6°0
0°6¢ 1°687 L°PTIT T°2PT B°9%PT 0°LT SE6°0 968°0 66°8 L
L°TITT 2°1ve L°8B1 ¢2°CPT 07661 [ ¥66°0 8IS°0 90°¢
6° €€ 0°262 9°€z1 <C°THPT 8°6%1 L°6C 9%¥6°0 B8£6°0 £€°ST L
X i T 9 m b b = e ‘ON
°ys
T{ponuT3U0D) SA003OW 3JO o[dues Wopuey e JO SjuauweTd T1e3Tqi0 — °T 9TdeL

€S
€S
(4]
[4°]
(44

(4
[49]
[4°]
Zs
[4°]

[4°]
[4°]
[4°]
[4°]
[49]

[4°]
[4°]
(4]
(47
Zs

Zs
[4°]
[4°]
Zs
zs

[4°]
zs
[4°]
[4°]
(44

€9
[4]
[4°]
[4°]
zs

2s
[4°]
€9
€S
€S

« I

320
320
das
das
das

dsg
deos
das
das
das

das
des
das
deas
dss

dss
das
dag
des
das

das
das
das
das
dss

dss

dasg
dasg’
dss:

1

pny’

ony
bny
bny
pny
pny

pay
pny
bny
bny
bay

° Ol

060TE" T
0L90c"¢
14%2 12814
yegees8e
18473 14

LyTEY LT
ZL60€E" LT
€EEEY 9T
SE6EE" 9T
6LGLY" ST

6TV9€°ST
9L09E£°SC
1009€°S5¢C
TLGLT°ST
T9€LT°S¢

€ETLEOT
L¥06C°0¢C
8€¥8¢C°0C
L9€8C°0¢
950LE°6T

Z9veT 61
0SLLY LT
TILLP LT
Z69TE" LT
856¢£€£° 91

€2LEE" 9T
68ELE"PT
868¢€C°¥1
(444N S AN
0L6SE°ST

6TITP°CC
Livoc-ce
0Qooz- e
preecc1e
Syovrv - 81

£E¥SsT 81
L162e°91
99e¥P° ST
SLTTY ST
LYP6T1V ST

KAeq

0088
Z8L8
069%
899%
0L9%

514514
LZ9%
LO9Y
98s¥
S9S¥

1234714
1474
4214
(4414
144°14

10s¥
0o8vv
[4:1a74
8LYY
aSvy

[4%744
oTvv
14%4%
p6eva
ZLEY

oLEY
TSEV=
OEED=
14134
C1%44

9298
y99¢
999¢
9v9¢
€79¢

P09€+
98G¢
6658
6698
L698

*ON
TFexd

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

2G000°0
0€00°0
£€9100°0
¥5000°0
Zs10°0

93

06100°0
¢0T0°0
€L00°0
§S00°0
PANSY)

¥¥000°0
PeT0°0
GECC°0
$600°0
Z¥000°0

09000°0
0LTO"0
68100°0
€£0°0
Z0T0°0

£€900°0
6T10°0
9800°0
£€00°0
L600°0

8v100°0
€6T00°0
SOT0° 0

€E0°0
6200°0

w
o]
Q
=
T
=
=
=3
@)
42}
IS
Z
3]
b=
=
=i
<3]
=
B
H
i
m
oo
e

T0T0°0
¥600°0
0TT0°0
62°0
6Z°0

680°0
T0TO"0
2G000°0
€00
T$0°0

€C°T
92¢
¥8°1
18°1
1Z°0~

ve"t
66°¢
zZ°0
80°0
267 0=

29°0
L0°0
9¢€°¢
9¢°0
6€°T

it°e
63°0
69°¢
¢1°0
01 -0~

$Z°0
62°T
89" 0~
€€°0
0g" 0

16°1
¥L°0
€1°0
LL"O
L8°T

ST°0
L1T°0
6Z°0
GG 0=
6C°0

$0° 0~
Z0°0
€17 ¢
8Z° 0=
€v° 0~

o L NOOSTe6T,

¥8°0
€z 0
9L°0
1L°0
€8°8

2° 11
281
i8°0

[ARAS
£€6°0

€8°0
96°¢
91°¢
0s°¢
91°0

0Z°0
Le°t
P70
L ¢
6°61

86°¢C
6°11
SP° ¥
L6°C
8v°S

£9° L
89°0
po°L
L9°1
0€"0

68°¢€
6T° €
€5°1
T2°1
gz°e

00°2
16°¢
80" 1T
1279
6°11

N MmN
o o e
S oo

o

g o~ o~ =D
o s o o
SO O0CO0OO0

O~ N® Mo N n
o o o s o s
e els e el [=eleleNo]

a

s

o

a

= <P N
(oo e el

8°12 L°L8 6°PST 8°80Z 6°8t¢ 8°ST 99L°0 L06°0 9C°8
€7 LT 9°68 0°€LT 8°80Z 8°9€C 8°2S €LL°0 TL6°0 8°9¢
L % 2°L0T O0°%¥9T 6°LC £°6L v°82 66S°0 6S6°0 S PT 8
8°¥e €°80T T1°991T 6°LT $°08 z°Le 685°0 B8S6°0 6° €T 8
£€°T10T ¥°S6 0°8 8°LT 9°L9 €L°¢ SLL°0 8SS°0 GSL°T
voEL E£E°PET 9°2% 8°LT $°901 9°2CT GLE®O 2Z¥6°0C 0S°9
9°8e 5°86 T1°SPT 8°LT L°0L “$IT ¥99°0 886°0 2°LS
¥°09 £° 9T ¥oLL 0°90Z ¢£°8L1 8Z°¢S 966°C €89°0 ¥PI°¢t
1°09 P°TLT 6°1¢ 0°9¢ S°SY1 Z6°T L9T°0 O0%¥8°0 ¥0°T
T°€L L°vPT L°T 0°9¢ L°81T LO0°1 8EB°0 02T1°0 TS6°0
9°¥e T°%IT 9°€91 L°S? ¥°88 05°9 €G65°0 €¥8°0 ¢€S°¢€ 8
Z2°vL 6°6%T 0°S 6°50Z 0°¥0¢ LS°C PIE°O0 28L°0 PP°T LT
T°9L G°ST 8°6S 6°S0Z 9°691 L°99 886°0 TL6°0 8° €€
L°6L 9°8BET €°% 8°67 8°CTT €6°¢ 6LE°Q0C 908°0 66°1 ez
T°%1 ARYA 8°€LT 6°€0Z &°LZC 6°6T Z¥8°0 616°0 ¥ 0T
¥° 9T €°9L €°ELT L°2T0C 9°¢g€T 0°S¥ L6L°0 6§96°0 6°22
T°1L 9°6ST ¥P°€ 6°20C L°CT¢ [4 34 66T°0 216°0 92°¢ LT
PTT ¥°LS 9°ZLT 6°C¢ R4 Z°¥6 0T6°0 T86°0 9° Ly
0°LTT €°TL 9°Z L°ze S8 9t ¥ Z98°0 0L9°0 T9°2
Z2°L8 8°86 6°GC 6°00C 6°LSC T0° € ¥69°0 629°0 68°T
T°0L T°vsT 2°9 6°0¢C [N N oL°¢ 622°0 ¥¥8°0 L¥P°T ez
2°¢8 8°TITT 8°6C 6°0¢ 6°06 6°€T 60S°0 6¢6°0 8T°L
L°¥L 9°0%T 6°F¢ 8°0¢ 8°6TT 0e°T 26S°0 €LE£°0 $¥6°0
2°SL 9°ZPT 6°6 8°6T L°CTT ov° ¢ 26Z2°0 0¥8°0 68°T ez
898 9°9TT T°S8 8°66T L°9LC 9C° ¥ L0S°0 LBL"0 8t~°Z
L°2S 0°9€T €°6G6 9°86T ¥°L6C T°T¢ 6L2°0 ¥L6°0 L°0T
#°69 ¥ 81 T°cL 6°86T G°6L1 86°6 866°0 8T8°0 6¥%°S
6°66 £°88 S°L 9°9T 9°TL 90° ¥ LTL°0 00L°0 6fE°C
-89 5°GST L°¥F 9°96T 0°6T¢ 0z ¥ 6ST°0 626°0 81°C
£°ch L°C1T 0°%0T L°G6T O0O°LLT 6°LE 866°0 6¥%¥6°0 76T
z° 2L T°vPT &L 9°GT s8¢ Vo ¢ L0 €180 S¥°T BZ
1°8L 6°TET %°G 9°G66T €°96¢C 01" ¢ £€9€°0 1T6L°0 €L°T
T°16 2°G0T T1°¢C 8°G6T ¥°69¢ 1324 89G°0 €LL°0 0S§°C
9°9Z1T 9°L1 6°8 8°G66T B8°18T T6°1 666°0 V1€°0 9% 1
L°80T 6°C1 9°ve §°66T O LLT LG 866°0 %0L°0 LE°€E 6
0°96 6° €6 6°1 8 €T Z2°08 LT € €L9°0 6%9°0 76°1
£°L8 9°601T 9°¢ L°2T 6°96 80° ¢ LES"O0 EOL°O T1IB°T
9°¥Z 7°0L L°0ST 6°68T G 0¥bC "ZPT LYL°O0 06670 ¢°TL
2°TIT 0°9%° v S L°68T CT°PEe 6G6°¢C Z298°0 TO0S°0 €EL°1
T"00T S°¥L S°TT L°681T 8°vbe 60°¢ L28°0 TEV°0 O9%°1

X n T ¥ @ Wb b ® © MM
(penuUT3UOD) SI0SIS9W JO oTdweS wopuey B JO Sjuswald TeITUIO - °T DTARL

Zs
zs
Zs
zs
Zs

Zs
zs
[4°]
7S
[4°]

[
[4°]
(4]
[4°]
Zs

€S
[4°]
[4°]
[4°]
[4°]

(4
[4°]
[4°]
(4]
[4°]

€S
[4°]
€S
€9
€S

€S
€S
[4°]
(4]
€S

€S9
€9
€S
€S
€S

cIx

100
320
320
300
120

100
320
320
300
300

300
100
120
100
100

1050
150
300
120
3050

300
350
2150
120
2100

300
3100
300
300
300

2100
200
100
3100
2100

350
320
3120
290
320

O

Lzeee e
zLe9z ¢
PIGEY°"T1C
S6LLE"TT
ovece" 12

so6ze"1e
S69L2°1C
209v¥v 6T
144440501
8zZvbv 61

LTIV 6T
€veEBL 6T
LS08E°6T
L8¥97°61
PEOOP LT

6LG2F° 9T
SL6EE° 9T
088€€° 91
8SYTZ° 9T
162S€E° VT

000S€E°P1
8€6¥E" P1
£999¢°¥1
9808C° €T
8LLLT ET

Z9TEE"CT
TpTEE" 2T
STZtE"OT
EPETC° 0T
LP91E"6

STLYZ 6
0T¥bZ°6
Z6L6T1°6
ZvL6T 6
zZez61°6

Logse" L
LY¥8C°9
SLEPYCE
€8€6¢C° ¢
L9€SZ" €

Req

080§
€90Sx»
6€£0S
STOS
9661

v66¥
VL6V
0s6¥
141534
[41°34

L606
14334
434
Z16¥
6887

7806
998%
yo8Y
(44314
TZ8%

618%
L18Y
S6LY
LLY
PLLY

9706
0SLY
0Z06
8668
9L68x

vs68
7568
8ZLY
oeLy
€768x

LT68%
8888
5988
yv88
8788

- ON
TTRiL

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

65000°0 9S°T
88000°0 89°0
€900°0 (LL°O
ST10°0 9C°T
T#00°0 69°C

VOL. 4

2L0°0 €T1°0-
0800°0 0O%°0
£€20°0 2¥°0
190°C 2€°0
8LT0°0 T?°O0
§90°0 00°0
9.0°0 <tg°0

L800°0 ©¥L°T
6500°0 8€£°0
050°0 80°0

¢90°0 81°0
891°0 SZ°0
¥500°0 G2C°0
§600°0 T19°0
60T100°0 00°T

€E¥0°0 T9°0-
#200°0 ¢€9°0
8200°0C BE°T
$500°0 6%°0
SE00°0 TI¥°O

¢L000°0 T1°¢

6€£00°0 2€°0
9110°0 9T°0
SLOO°0 ¢cet°¢
0%000°0

9L000°0 00°C
0900°0 00°71
9%100°0 9T1°0-
2200°0 09°1
98006°0

SMITHSONIAN CONTRIBUTIONS TO ASTROPHYBICS

¢6000°0 GeZ°C

L200°0
L1IT0°0 Zt°¢
¢T°0 (¥°0

T1L100°0 1S°2

Oy M

8v°L
60°¢
6T°9
9° 11
o€ ¢

€°v
09°¢
8¢°1
¥8°S
09°1

(0] Ak 4
6T"T
€6°¢
85°1T
(4284

6L°0
S°T1
S1°9
20°T
SL°0

¥8°0
sv 1
9z°1
6L°0
8L°0

¥9°0
€L°0
TL°0
0S¢
9L°0

“M°D

[Co R B I o B g ]
e o s e
OQoOCQ

N g AN
] ¢ o @
oo~

om0
- O O ~

MmN
. e e
©CO0OO0OO0Oo

n N
e o o
[l eoNelNeNeo]

o n
o
[eleNe]

6°8% 9°60C ¥ °E€IT 6°LEZ L TEE 86°9 890°0 186°0 ¢TS°€E
T°S% L°6T T°€0T T°9€2 L°EPT 08°8 206°0 ¥%I8°0 G8°%
£°€9 6°00Z S°0C L°€CC T °LZE 1s°€ LOT°0 1I$6°C 1I8°T
z°v8 9°ep1T 9°9¢ 0°€s 9°06 P°€T 80S°0 LZ6°0 €6°9
S°6¢ €°69T T°8€T L°0S 9°v1T G°€G C6C°0 686°0 6°92
C°ETIT 0°201T 8°¢ G°0S S°1s 8T1°€ €68°0 LLS°0 T0°¢
0°SL G§°2LT €°S 6°6ZC 9°20¢ 89°¢ 887°0 -588°0 86°T LT
8°08 L°6ST €°C 6°622 6°682 et v 98€°0 9£8°0 S€°¢C L1
G°8¢T 9°0L oL 8°62Z 8°00¢ 68°S €96°0 6TIL°0 T¥P°€E
v°6L 8°29T T1°¢€ L°6CC T°¢€62 €1° % 19€°0 6€8°0 GST°C LT
€°6€T L°89 6°9 L°6ZZ 0°66T ¥6°¢€ 696°0 GS09°0 9%°¢
9°8tT T°0L 9°L L°62Z ¥-°00¢ e8° S $96°0 LTL°O0 1IP°€
0°99 °G9T 1°LS L°82C L°96C G°LT %8Z°0 896°0 LB8°8
6°%9 9°GET 9°9%9 S 9% 1°68 06°¥ 6G6°0 G6L°0 €L°T
S°Z0T G°€1T 0°0 L°yZZ 8°8%C G8° ¢ GEL"0 6L9°0 6C°C 8¢
€°E0T 6°80T1 ¥#°8 9°9¥2C ¢£°¥¥C 13484 8GL°0 B80L"0 66°C 8¢
G°€CT 2°18 0o°L 9°€¥ L°LE zZ°s 806°0 , ¥0L°0 90°¢€
7°08 $°1SsT 9°¢€ §°0ZZz 6°06C GG° ¢ $6£°0 008°0 (L6°T LT
P°TL L°OLT O0°L 9°6¢€ T°T€T 90° ¥ €12°0 006°0 ¢€T1°C
2°LO 0°08 7°69 9°61Z 6°0CC 6°21 ¢88°C ©L8B°0 [L8°9
£°¥6 7°61T 0°C S§LTCZ 6°19C 66°1 €LL°0 LPE"O0 8T°T
0°1¥% 1°LS 0°0TT O0°%TC T°€0C 8G6°8 8G66°0 66L°0 LL°V
0°LS 6°8L §°G8 8°€1¢ T°sC¢ 6°6T ¥S8°0 816°0 7°01
0°6L 7°8%1T O°€ 8° €Tz 9°v6C Svv pPE€°0 998°0 O0F°C LT
9°TL B°E€9T 6°6 8° €€ 6°6CT GEg° € GEZ°0 698°0 6L°T ez
voLe $°02T /L°S9T 6°0¢ G°68 8°GE 805°0 2L6°0 z°81 8
T°LS 8°2Z8T 9°LE 6°0TC 8°1¢¢ 90°¢2 80T°0 TO06°0 80°T
L°TOT %°00T 1°% 8°0¢ 9°69 €2 % 9ZL°0 LOL°0 8¥%°C
8°6¢ #°80T 0°8ST 8°0TZ 9°LST 6°PF 609°0 €L6°0 8°2¢
[A-¥4 ¥°80T 6°%9T 0°0¢€ v 8L 96S°0 G00°T *ZTT- 8
1°92 6°€TT L°€9T 0°0¢ 6°€8 T°€€ LGS0 L9670 8°9T 8
€°1€ 2°9L 8°6CT 0°0TZ <¢°9¢cZ L°2T 2S8°0 ¥L8°0 8L°9
2 €T g8°18¢ T1°95T 0°0¢ 8°1S5¢C GE"T PL7°0 ¥$99°0 1TI¥P°T
0°Le 8°61TT L°S9T 6°6¢C 8°68 g8°6T TIs°0 066°0 2°0T 8
§°6C 1°60T O0O°%9T 6°6¢C 2°6L 066°0 6S00°T 01T~ 8
0°s2 T°TIT 6°991T 6°6¢C 2°18 0°Gy B8LS"0 GL6°0 8°¢¢ 8
9°9¢ 2°60T CT°S9T 6°6C £€°6L PLS5°0 T80°T TITI°L- 8
2°62 6°0TT ¥°G91 8°6C 0°18 8°¢€r 085°0 ¥L6°0 z°ce 8
0°98 T°82T €°§ 0°6¢ T°66 S0°S €LP°0 628°0 9L°C ez
8°S¢ P°TIT 8°%91T 6°8¢ s°Z8 T°09 (L9G°0 T86°0 €°0¢€ 8
- ON
X o T ¥ m b b E] e -us
{pSnuUT3UOD) SI09318W JO 2T[dwes wopuey B JO SjUSWSTH TRIFAI0O — °T STAdRL

(47
4]
€6
[4°]
€S

£S5
[4°)
Zs
zs
[4°]

[4°
[4°]
€9
€S
€S

Zs
€5
€9
€S
€S

€S
(4]
[4°]
[4°]
¢S

[4°]
[49)
[4°]
[4°]
Zs

Zs
[4°]
Zs
[49)
[4°]

cs
[4°]
s
[4°]
4]

“Ix

AON
AON
AON
AON
AON

AON
AON
AON
AON
ACN

AON
AON
AON
AON
AON

AON
HON
AON
AON
AON

300
3100
300
2100
100

320
3100
390
320
190

100
100
300
100
3100

320
300
100
300
100

* Ol

69L£€°02
pZy0s°81
6€ETH° 9T
PSOTV ST
886TV €T

€8GVC ET
€EELE"CT
SyoLE" 2T
T6€92° 2T
9656T°CT

6vE6T°CT
£€061°C1T
1449 2288¢
910LC"6
6€T9%° L

0L80T° L
T¥0€€°9
1896¢C° ¢
1z09¢€°2
GL9GE" T

66EVCZ TE
9cesv-Le
8279¢€° L2
66L5€E°LT
§296€° LT

PIANA Al 44
zeeev ve
000S€° ¥
€ELLT VT
9866¥v° €

sLeedCeC
gheev°ee
90z6v°€C
v6LSY" €T
962s¥h-€¢C

ovy8e-€C
L86LE"ET
8G98CE" €T
G60L7°CC
v6€£0¥v°CC

Aeqg

SByS
€995
29¢6
6€EVS
obE6

€2E6
6T¥S
LIPS
96¢€S
TLES

GLES
€LES
TTES
zLe6
(4741}

LEES
80¢6
Z816
7916
Z9T6

p116
STES
v62s
96¢S
8625

892¢
oLeS
0SS
T€2ZS#
0TZs

802§
920¢s
v0cs
S8TS
€8TS

GOTS
€916
SPTS
(4481
zo1s

- ON
TTRIL

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

oo}
[@p]

ELEMENTS OF METEORS

ORBITAL

190°0
€500°0
$E0° 0O
9600°0

1#000°0
€L000°0
6900°0
¥500°0
€Z000°0

§600°0
2€00°0
5900°0

SZ°0
9900°0

6200°0
¥50° 0
850°0
8910°0
9Z100°0

6200°0
TETO°0

9200
¥$00°0
$S00°0

€500°0
L¥00°0
TL00°0

0s0°0
6€00°0

9€00° 0
SP00° 0
ovo° 0
2900°0
090°0

LEQ°O
191C¢°0
Lv0°0
9¢0°0
T#000° 0

OOy

LS 0~
£€€°0
£€2°0
0€£°0

L%°0
€T°1
8€°0
€9°0
c0° 2

ST T
8%°0
1#°0
S ARt
%0

Sy 0
99° 0~
LE°Q
90
€EL°T

9€°0
¥P°0
ov° 0
9€°0
6€°0

0z 0
$E°0
£€T°T
69°0~-
8€°0

8¢°0
L9z
€270~
T2°1
€T°0

L0
0Z°0
68°0
6v" 0
6L°0

8°€1
tz e
o€ L
€5°¢

6¥°¢€
Lz 1
91°8
00’8
L0°¢

[ 4ARY
£ET° L
L0°8
00°8
86°L

66° L
¥L°0
08°L
€9° L
L8 ¥

L1eg
SZ°8
008
ST°8
60°8

971
81°8
81° ¢
L1 e
€0°8

®

~ =M
o oo

(o]
(=]

B

.

G ot =™
(== elle Nl

N o™
. ) Y
(= ~ o

°

B

MM YN
cCoocoo

o oo

= O MmN
B °
o o~

s

B

B

[ S IRt B
SO0 00

8
g

£°L8
T°LL
8°¥8
B°6L

0°LE
8°1¢
0°29
7°€9
€°L¢

oIt
0°%9
2°€9
Z°t9
7 E9

9°€9
9° 961
8°Z9
6°¢9
G S

8°29
[ ARAY
0° €9
¥ 79
L°Z9

T°1°
| AAT
9L
8°L8
6°¢9

6°TL
$°L9
0°21T
8 1%
Lzel

L°TTT
£°16
8°¥6
7o ve
€°TT

0°¢81
8°€TZ
0°2eT
0°66T

£°681
9°G¥
v 8ce
0°9ze
9° 981

27011
AR T4
1°9¢e
6°92¢
prGgee

§°gee
8°88

€°92¢
¥r9ce
8°LLT

§°6Z2
AR 444
0°62¢
6°62¢
6°pee

$°98
8°vec
8°86T
8°0LT
| X 44

926t
¥ 60c
7 0ET
g toe
8°911

£°0€T
2291
9° T
T°elt
6L

8° %1 €°6LC
[ 4 €°8LC
0°21 1°66
13 4 $°892Z
1°921 &°98
€°LCT 2°¢g92
voee y 29z
0°€e v°e9¢
6°PET P T9C
€°69T #%°z9z
s°0¢ 1°z9z
€°€C AR A4
$°ge 1°29¢
9° €T 0°29¢
€°€e t°29¢
(A4 2°29¢
[ X4 z°zoe
€°€e 1°19¢
T1°TIT Z°18
0 gz 1°192
v v 1°19¢
S EC 0°T92
1°ve 0°19z
1°€¢ 1°09¢
0°9L 0°092
L €T 0°09¢
£°8 6°65G¢
Lz 6°8L
1°ve 1°6G¢
ARTS 0°6SC
8°6¢ 1°8L
9°1 1°862¢
€°82T O0°LL
S g T°LL
1°¢€ T°L%2
[N 6°GL
9°61 6 1L
0°¥ 6°TL
8°¢9T 0°6%
T ¥

L°€92
G°56¢
0°L6

5°062

8° 00T
S° TPl
6°G2Z¢
g gee
1°z8e

8°L02
€°¢€Z¢
L°ETE
8°¢Z¢
poeze

€°€C¢e
L°981
Z°vee
|3 44
9°96

3 443
P eze
o°vze
6°%Z¢E
8°vze

$°981
6°¥CE
8°86¢
8°16

0°vZe

S €6T
€°1E1
£°zee
[AR-Tat
L°6¢E

2 EET
£°98
9°0L
€°T01
170z

L9°1
L9°¢
16°¢
9L° €

86° ¥
1°st
9P ¢
1L°2
L°8¢

L°ST
v8°¢
$9°2¢
¥9° ¢
oL-¢

§G°¢€
1°0%
9L ¢
8%°8
o9F ¥

Le'v
vo°y
76°6
P0° S
v°01

b

6€L°0
9%€°0
€06°0
88€°0

ESP°0
888°0
€ET°0
EPT°O0
L6E" 0

1€6°0
Zy1°0
vH1°0
€PT°0
S¥T°0

£EP1°0
£€86°0
i o
[ AR
6EV°0

PP1°0
vP1°0
Zy1°0
o%1°0
6€T°0

286°0
ZyT°0
9L2°0
vvLc 0
yy1°0

L9E° O
L1 0
€980
622°0
768°0

72870
26570
6L9°0
6%y 0
096°0

b

98¢€°0
Lee o
2LLto
£€18°0

€€8°0
688°0
L6870
006°0
€L6°0

888°0
$06°0
968° 0
L68°0
868°0

€06°0
2sZ°0
£€68°0
868°0
LB6°0

168°0
006°0
L68°0
€68°0
968°0

LLS"0
688°0
vv6°0
o1E° 0
£€68°0

€18°0
266°0
825°0
LP6°0
999°0

¢89°0
PyL° 0
zL8 0
9¢8°0
1€8°0

0Z°1
10°¢
T¢°¢
Lo e

L’z
66°L
0g°1
€V 1
9°¥T

£€g"8
6%°T
6€°1
6€°1
(420"

Ly'1
T€°1
ve" 1
LE"T
€° ¢

(AN
420"
8€"T
T€°1
PeE"T

vo° €
8¢°T
16" %
80°1
Se°T

96° 1T
2°02
18°1
9€° ¥
89°¢

09 ¢
(4304
1€°¢g
L
L9° ¢

< < < F @ P < ¥

A - R R o

6T

“oN
“us

(pepnToUocD) SIo9leW JO olduRS WOpUey B JO S3jUSWe1d [B31di0 —— 1 STgEL

€5
€S
€S
(49

Zs
£8
zs
[49)
[49

(43
€S
zs
€S
€5

[4°]
4
(4
s
€S

€S
€S
€S
139
€S

€9
£S
€S
€S
Zs

Zs
€S
[2°]
€S
[4°]

[45)
€S
€5
€9
[4°]

° XX

e
oag
EY
03a

o33a
oaqg
o2
oad
FEY

o9d
oaq
Y
o3qg
oadg

oaqd
EYa
oag
Dag
oaqg

REYe
osg
o2a
REYe
o3q

oaq
o2
PEYe
e
ooqg

o3
o9a
22d
Ye
oaa

Y
o2
BEY
e
AON

> oW

B8G6EE°TE
9€€9€° 0€
0900¢z° L2
8LSYPP 02

£6906°91
8¥86%° ST
89¥81S°¥1
8991S°%T
8ESTS PT

POEIS " H1
9S9LY° P1
009%¥%° ¥1
¢T60¥°¥1
€E6LE VT

886SZ°¥1
§79sC°vT
44X TAR A
B8EOST " ¥1
99L06°¢T

PESOPET
8LSEP ET
0LE9E"ET
TOSTE" €T
vzev- ¢t

£€8807°CT
ozove- ¢l
26¢€62°21
97Tee Tl
§29G62°T1

Z0S81° 1T
P09TS° 01
08€zzc° 01
80z0%°6
ZL89C°6

0959Z°6
1TL7E°8
EEEEP ¥
866S¢E° ¥
LBELE"TC

Keq

9986
s¥86
vZ86
2s09

6209
v6L6
LTO0S
€109
1109

£L009
TLLE
1666
6VL6%
97L6

y96S
296%
8665
£Y6S
20L6

2896
LS96
TE96x»
8096
LBSE

1966
0} 4°15
6156
s6v6
v19s

9665
SLP6
€LSS
(443
12Kk

¢GSS
0€EV6
90%6
58€6
$0SS

"o
TTeaL

O—554831

U.S. GOVERNMENT PRINTING OFFICE: 1961

© Smithsonian Institution ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1961SCoA....4...85H

