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vanishing abruptly behind dark lunar

mountains and flashing out again several
times. Zeta Tauri will touch the moon's
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2006: NUGENT~RICHARD

OVERVIEW OF

r

GRAZING OCCULTATIONS WITHIN TRAVEL RADIUS:

DATE USNO H/P/S%
J2N 1 ¥ 54083 P556124
JaN 1 ZC 3018 H101937
JAN 4 ¥ 3088Be H1115930
JAN S x 352 H 1601
JAN 6 b4 408 H 1783
JAN 7 X 1739 H 58838
JBAN 9 ZC 439 H 13%13
JAN 10 ZC 552 H 17702
JAN 10 ZC 564 H 17%00
J2N 10 ZC 567 H 17%23
JAN 10 ZC 570 H 17999
JAN 12 ZC B85 H 27625
J2N 19 ¥ 17415 H 56598
JBN 23 ZC 2095 H 71816
JRAN 24 ¥ 21397 H 76073
J2N 24 ¥ 21403 P264365
n > ) M # n !
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47
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35
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28
40
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47
51
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18
47
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32
42
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HOUSTON, TX STATION: LAT. 23.
TEAVEL RADIUS 500 MTI. LONG. —95.

MAG %SNL D(MI) ALT &AZ SUN PR
&.3 4+ 392 15.2 225.3 -2.& 151.0
&£.4 5+ 366 15.6 225.3 -2.4 150.9
7.3 20+ 256 18.4 246.5 —34.1 144.5
8.6 40+ 115 1.2 188.2 -4.7 136.3
9.0 41+ 258 47.2 241.3 -31.7 140.2
8.1 53+ 310 34.7 255.9 —56.9 148.7
7.3 T4+ 296 45.6 264.4 -70.5 159.9
2.9 82+ 40 75.8 111.1 -28.5 331.7
&.2 B2+ 304 79.3 154.6 —-37.4 154.3
&.8 82+ 116 B84.9% 215.0 -44.1 155.3
7.0 B2+ 203 7T6£.9 261.1 —-53.9 158B.5
3.6 953+ 130 41.5 28B3.7 -e2.5 189.¢
7.2 80— 170 55.8 142.4 -58.5 223.1
7.0 41- 216 40.1 18B4.7 -2.5 214.4
6.8 32- 393 2B8.9 141.0 -26.2 212.2
8.5 32- 405 30.3 143.2 -23.8 212.2
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16.5D
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PREDICTION FOR NUGENT~RICHARD , HOUSTON, TX ,TRAVEL RADIUS 500 m1
DISTANCE TO CLOSEST POINT ON FEB. 5 AT U.T.= 2 HR 28 MIN 3 SEC I5 104 MI
EVENT: FEB. 5, 2006 STAR: MOON: 47% SUNLIT, WAXING
SOUTHERN LIMIT GRAZE HIP 12472, maG. 8.1 PHASE-ANGLE: 86.5
DELTAT: 66.66 SEC. USNO ZC 395 SA0 93042 SPEC. F5 POS-AN.CUSP: 162.1

POSITION AND PROPER MOTION SOURCE: HIP
MAgNéTUDE SOURCE: HIP, DECL.ERROR: 0.02 SEC. OF ARC
8.6, SEP.

STAR IS DOUBLE.PRIMARY MAG.

STAR-CODE V, SECONDARY MAG. 0.05 SEC.OF ARC, POS.ANGLE UNKNOWN

EAST LONG. NORTH LAT. UNIVERS.TIME MOON MOON SUN POS.ANGLE CUSP T
DEG. " " DEG. ' " H M S ALT. AZI. TANZ ALT. OF GRAZE ANGLE

-9715 0 305130 22414 57.2  256.1 0.64 -29.6 153.46 8.6D8
-97 730 305254 22431 57.0 256.2 0.65 -29.8 153.52 8.6DpB
-97 0 0 305417 22448 56.9 256.3 0.65 -30.0 153.58 8.5pB
-9 5230 305539 225 5 56.7 256.4 0.66 -30.1 153.63 8.508
-9 45 0 3057 0 22523 56.5 256.6 Q.66 -30.3 153.69 8.4pB
- 963730 305820 22540 56.4 256.7 0.67 -30.4 153.75 8.4pB
-9 30 0 305939 22557 56.2 256.8 0.67 -30.6 153.80 8.3pB
-9 2230 31 057 22613 56.0 256.9 0.67 -30.8 153.8 8.3pB
-9 15 0 31 214 22630 55.9 257.1 0.68 -31.0 153.91 8§.2pB
-9 730 31 330 22647 55.7 257.2 0.68 -31.1 153.97 &8.1los
-9 0 0 31 445 227 4 55.5 257.4 0.69 -31.3 154.03 §&.loe
- 955230 31 558 2272 55.4 257.5 0.69 -31.4 154.08 8.0DB
-9545 0 31 711 2 27 37 55.2  257.6 0.70 -31.6 154.13 &.(DB
- 953730 31 823 227 54 55.0 257.7 0.70 -31.8 154.19 7.9%08

GEODETIC DATUM USED: NORTH AMERICAN 1927 (USA) STAR CATALOG: XZ80P
PREDICTION GRAZEREG-VER. 2006 BY IOTA/ES, E. RIEDEL, AND Wayne Hutchinson

RESULT OF OBSERVER SCAN

cITY COUNTRY  E.LONG. N.LAT. OBSERVER/STATION DISTANCE, UT CLOSEST
SAN ANTONIO TX  -98.653 29.486 FRANKENBERGER~RICK 73 MI. uT 2.3368
Stephenville TX -98.123 32.202 HUDGENS~BEN 102 mI. UuT 2.3852
WACO TX  -97.200 31.542 MCANALLY~IOHN W. 45 MI. UT 2.4120
M # 2 ) 5# 5
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PRDPILE FOR HUGENT-~RICHARD , HOUSTON, T STAR ZC 3895
PA 150.2% 15%1.25 152.25 153.25 134.25% 155 2% 156.25 157.25 158.25
AA 166.9% 167.59% 168.55 169.99 170.99 171.5%% 172.%9 173.99 174.59

——————— e e e e e e e e e e e e e
-3 MIH. -2 MIN. =1 MIH. 0 MIH. +1 MIHN. +2 MIN. +3 MIN.
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DATE: FEB. 5, U.T.= 2 HR 28 MIN 10 SEC, EAST LONG. -25 DEG. 30 MIN. JWGs

LIMB: o WATT(RKUBOD) , x ACLPFP, * MOONLIMB HORTH LAT. 31 DEG. 95.58 MIN.) B4

LTBRATION: LAT. -4.02 DEG. CENTRAL GRAZE ANGLE 154.25 DEG.

LONG. 6.52 DEG. CENTRAL AXIS AMGLE 170.59% DEG.

VERTICAL SCALE: 0.55 SEC. OF ARC/EM PERPENDICULAR TO HEADING 739.75 DEG.
LUNAR VELOCITY: 1.39%1 DECG. OF POSITION ANCLE/MIN.
PROFILE WITH CRAZEREG-VER. 2006, IOTA/ES, E. RIEDEI
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Time [minutes]
3 2 1 0 +
a5 | | | I

1e4*
Wwialtz Angle [

| |
1e0* 161" 162° 163"

* >& 4 M #
# "5 % # # M
4 %  # "
! #% 0 "H
# M % | 1
"1 $ "5 %
% " E% !
% # /% " E
" " 5
" # !
) @&AC@ # 9M7

|
165" 1BE"

+2

%

Prediction: 1of2
+1 [ratec 20-10-2007
I Dy Sabuiday
Tirme: 005423 UTC
= Accuracy;
5 Dieka Time: E559 s
= Dbgect Mame:
= #Z Mumber: 204B7
5 P Mumber 221
= ; Sa0 Murmber: 1859248
P Dipits Magnitude: 7E
[km Spectral Type: LAl
; Drouble Star
—E§ Phenomenon: Dizappearance
- Limkr Dk limb
Right Azcension:  20k30m05 35325
= Dreclnabon: 227491 3045
”'55_ Alfiade; e
Azt 176"
Constellation: Capncomus
Contact Angle: 79"
Cuzp Angle: 145
Pasition Angle: 151"
Wertex dongle: 185*
‘ol atts Angle: 164,05
Liwation Longitude. -7.51°
Libation Latbude:  +4.31°
Lt Comechion +0.00"
Cazzwrs Regaon: “es
Flaches & Birks:  Unfkely
Temninatorn 07
Elongation: 33°E
Meon Phase: 5%+
Diztance Moor: 2BE0ET km
Size Moon: 1T
Eckpse:
Mction Star: 0ol s
Factor &
Factor B:
Factar C
[raze; Ves
Graze Distance: DOkm SE
Altiade Surc 147
Aperiune Scm
&AC@ n n
C
#
M #
1" M #
% M "
F < #
F O 3
% % * "M #
% * >

@@



Graze Details

[araze “Watts Angle:
Yertical Scale;
Star Dechnation Eror: 0.001" [3 m|

Ksie

Time.

152187 [at station]

2.0 kmd

Lnngityu;le_

thit_u_u_:le

'ﬂ:ﬁ-’.a.tt.s_ I;u_.s.p :-'-"-.perture {

20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007
20-10-2007

@&

005229
005231
005234
005236
00:52:33
005241
005244
006247
00:52:49
005252
00:52:54
0062567
00:52:53
00:53:02
00:53:04
00:53:07

M

93707 00. 000 s
9370600, 000" W
93705'00. 000" W/
93°04'00. 000" s
9370200000 s
Q370200 000 v
93707 '00. 000" W
9370000 Q00" 4w
957900, 000" s
95755 00. 000" W
9575 00,000 W/
9E575E"00. 000" W
9575500, 000" W/
9575400, 000" v/
95703 00,000 s
9575200, 000 W

# #

M #) @&AC@

%

#

35742203081 N
3574308150 N
35T4FEE0T9'N
4445317
3074531842
#574E19.735" N
34707 FVEY N
3574780785 N
2074845822
35°4931.886" N
350019.978" N
35°51'08.037" N
35°51'56.244" N
02444181
AR
350420850 N

16536 137175
165,35 137175
165,35 13175
165,24 137175
165,234 13175
16534 13.1°5
165,33 13175
165,33 137175
165,33 13175
165.32 13175
16532 13175
165,32 13.71°5
165,31 137175
165,31 13175
165,30 13175
165,30 13.1°5
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€' Occultation Predictions
Compute... Site data... Skar catalogues. .. | Options,.,  With output. .. Help... Exit
1 Prediction options
il : Today Whole month K
EE?DEE";] First : 2 Edit walues in 'Default’ file 1] - | | Cﬁ % lﬂ
— 3 DeltaT - add/edit walues ! Eirst day only | Whole year ]
2005 February B 4 Edit City files 3
Grazming Occoultations near Kambah in 5 Compute Lunar Ephemeris
) 6 Read Watts Charts
v d:Y thﬁe - P S;:r DSP Hag‘j 7 Display moon in star Field
g Find occulkations af specified skars or planets
Za summary of observed grazes 4
9 Asteroids - Add/EditjIntegrate Orbit
0 Compute planetary coordinates - For integrations
& Map Conversions
B Display lunar polynomial for current date
C angle conversions
[ Precess a posikion
v E Hide Tooltip text
o> 4 % % @ # # #
% % E* # ) * > F %
¥ # L) NL " #
# # % " )
M # #
#1 " M * ? 0 *
# # ) @&AC@ " # # 7 A
' % * >



[@Find occultationsof astar 3

Select list for '"Name of star'.... With predictions.... Help Exit
- Select by Mame of star ZC no. SAD no. ¥Z no.
name or
* number | =] o [183345 28487
" RA dec
 Planet Start year |2|:||:|? End year Ignn? _

Foraihle poocffations - deuhie ofick e plof 2n esonf
2007 Now lé n

2006 Dec 23
2007 Jan 1%
2007 Feb 15
2007 Mar 15
2007 Apr 11
2007 May 03
2007 Jun 05
2007 Jul 02
2007 Jul Z5
2007 hug Z&
2007 Sep 22

f I < D= R = = = = I = = = |

Al.lﬂtin'
>SA0) % # M #) @&AC@ "

>A % # /I $ % O !
0 / M % /I $



Compute Site data... Star catalogues... Options... With output... Help...
Year First - Month Day Last - Month Day

= - . =] - =] -

2007 == = El= [0 =5 a0 =

2007 Octaber 20

Grazing Occultetion of 185%348 E1 Magnitude 7.4

— 85

- 98
- 98
- 9B
- 98
- 98
- 9B
- 97
- 97
- 97
- 97
- 97

|l T I R L -
o N IO T - N o R L D B I 1

[ I R i

35

=1
=1
=1
=1
=1
=1
=1
=1
=1
37
a7

48

1z
1z
Z4
20
27
43
459
55

20

zZ7
23
40
4a
5&

ZZ
=1
51

26

#

Lo T o IO . Y o T o O o T o O o O T i -

52

53

4o

31

31

174

175

54 2 21 175
54 Z1 21 175
54 40 21 178
54 58 21 17%
55 17 21 178
55 3e 21 178
55 54 20 177
b 12 20 177
58 21 20 177
56 50 20 177
) @&AC@ M
#

1_9o4

oo

HFRPRRRERRBRRERRER B[
1
4]
W

1
=] ow] w] ] ]
B B OO

152 _4

1a5_32

1a5_24
185_21
1e5.15
185.17
185_14
1eb.12
185.03
185.07
1e5.05
185.03
185.01

Date 2007 Qctoker Z0 {Saturday) MNominal site sltitude Om
E. Longit.- Latitude T_.T. Sun Moon Tani BR WA Ch

o T " o T " h m = 21t Alt A= = =) o
-101 a A 34 15 4% 0 47 38 -9 3% 171 1.57 152Z_.% 1685_81 1zZ_£15
-100 5% =0 34 Z1 Z3 0 47 5% -10 3% 171 1_57 15Z_.% 165_78 1Z_&:55
-100 45 0 34 Z& 55 o 45 17 -10 32 171 1.58 152_.8 185.75 1zZ_&75
-100 37 20 34 3Z 36 0 48 36 -10 3Z 171 1.58 15Z._8 185_7Z 1zZ_705
-100 30 A 34 38 15 0 48 56 -10 32 172 1_.5% 15Z._8 1€5_&8 1z_7325
-100 ZZ =0 34 4% 57 0 4% 15 -10 32 172 1.5% 152_7 185_.&85 1zZ_775
-100 15 A 34 459 35 0 45 34 -11 32 172 1_.%0 152Z_.7 18€5_.&2 1Z_.B0O5
=100 7 20 34 55 Zz4 0 45 54 -11 32 172 1_+%0 152_7 185_5% 1zZ_8325
=100 a A 35 1 10 0 50 1% -11 32 173 1.0 152_¢ 1€5.55 1Z_8%5
- 959 5Z 320 35 & 58 0 50 32 -11 32 173 1.%1 152_¢ 1€5.52 1Z_8%55
- 898 45 0 35 1z 418 0 50 52 -11 32 173 1_%1 15Z_¢ 1€5_4% 1z2_5Z5
- 8% 37 =20 35 18 =% 0 51 11 -11 32 173 1_%2 15Z_& 1685_4&6 12Z_9555
- 99 30 0 35 Z4 1z 0 51 320 -1z 32 173 1_%2 152_.5 185_43
- 899 ZZ 20 35 30 Z& 0 51 4% -1z 32 174 1_%3 152Z_.5 185_40
- 8% 15 0 35 36 Z3 0 5z 8 -12 31 174 1_%3 15Z_5 185_38
- 895 7 120 35 42 Z0 o 5z 27 31 174 1_.84 152_4 1&85_35

a a




%8 8# S

% " # # |/ # M
"l S * > C # " %"
M #) @&AC@ " # 3 # | $
ro #
7 "% ! #
# I BCO O % 0O M #
"l GCO O # #
/ ! # 0
" 0 : %
# B O O % " % 0
M "I GCO O "
# 5 % M 5
"o # ! M "o
# g # #
2 4 # # M 2 # E*
> @F % 2 M M % # 6
4 ! # At
4 I # !
M 3 " % # # BC PC
# # M 0 %
MEF"# EGF # EPF% /I $ " # % " # #
# "o # G&&?
Q S
T 0 "
# " # % % # !
0O # %
D! M "l % "H# # #
M 5 # " # M E
+ F "ol " " 5
# M 5 " ! # #
% " | # .
I % " % " ; 5 #
00 M " |

&A



=i drore ol 1H9043 Kl Magniheds TG on Sptunday 2007 Ootober 20
B P ey
e C L= ~
[t "'% b
W . -
| Pl
| ek
™ -'\:\ IQ:%-"& __::-'i'
Mg o
B i ™ ?‘:‘ "
Ay T 7
- o " = W aiks Dats =
- "
i i e
= u L i, M wy
i S i Vg
[ ol &
"z i i3 - L F "'- 5 i Ll i i
L L 3 N 7 1 x
B b _._,-"\1-4:_.-{ ‘:_ .,
il % ' : .: om cbsarvabores
B [ wt P
s
[Fo
B i wm
— Fer E. Long - 88 0 0.0k
i i i 1 i i i i

* > C # " HO# M #) @&AC@ "

%88 7B < ( .E

R # * >C #

% 4 % CO

# %% F 0 #A0 B

ELT Grare of 120348 K1 Magrituds T8, onSaturday 2007 October 20
Fiam E':': ,,,,,,,,,,,,,,,
w-\"‘- - —
. /
\ y

. .
= a .\\fs"_’m
. L . gk .
wd ' e i
A L LEE da ek i inf ‘12|lil"fli| X .fn
s h\\:' o _r{
g 27 km
N e A7 km
- P "

ot

7

|—| Fod E. Lang. - 88 0 300

* >C * >C # G@ 0 O



%

* > C .

F)

F)

AF

PCO

) ||%

>C %

%,

OF

" %

BO

I $

#wh

EF%

#

E

PCO

0 # |

BCO M

n #

/

M

%

D%!

#$
>G 0



*

/

* 0 0 # #
X X 0 40# G@ Hit #
O " >A
( %
A D! E %F " % %
C ! ) o> >
> # " % % 3
n #% $ | n
"7 ! # ! D % 1@ #
( B&@ C> A E !
D % 1@F % ! @> # E>&" F
* " >SA B&@ > A LX '>
! # X LE>& FX&@C @ #
I'$ M ( # ) >t #
EX'" E "OF E F # I
EUTuu '::“J E - 00 Rd
1..)}
270
+2.7 km —b\\
o) bo)
x o
o +3.7 km —, ©
@© b o
& &
> > ) | ! /I #%
% # 1 !
! % # # ) >' "
0" B@0 P OPO PAO® !
# % # | #



L# * > 2

2 >G' >G@ * >"* U # #
G # " # o #
o 9+) !
@ # E %
! % "0 #
! % / $ "E* >@ > &
> CF% # M
* s > ! % /| #%$ "
0 % H# M " E" >AF "
% | # 9%
" I # 1 % %
%
| L) S 0 0 #
I
%8 8% : < .E
% I # " H # M #
5 % # B @0 P OP O PA O
|
(| #% : $ 1
# B @O 3 I E %
"H# > CF I # M H#
% D % 1@ /I $ M # M Cc?
||! % 11} 1]
% #D % 1@ # % # HH#
#H H# I
2 E 7 # E OF
+ # %
%8 8& . 5@
9 I # %"
" l # M
9 I # I % X #
# H#1 " #

%



) * > ' # # #
M #L > [ A ' # I # %
9 / "9 ## S# %L D 5 ! #
9+) | o " ! %" !
57 2 ) 7 06 9
G # M I % % )
S1# %" " # 9 |/
# |
To set gray offset line & (in b perpendicular to YELLOW limit line), edit this bex 1.1 | then L_':ME_J
To set gray offset Iine B (in km perpendicular to YELLOW limit ne), edit this box -1.6 |then| Click Here I
\ S g j| S ][ Fend ]

.aT\
N\ -,

FOVFERED BY muu it 3 't-.\,'-\.
GDDSIQ I?m:l:‘n_l_l : \ Map data @2005-Tele Atlas - Terme of Uss
iMap center 12 at (W G384 datum) Lat = 36667937, Lon = -121 420298, which 1s 0,206 Em from graze it line )
* > ') #9 | # M #L > /[ A '
# ! " % 0

0
%8 .E ( +

mn # # M % " ' mn

M n 11 I n 1
# % 0 # !
" * % #% # %



%

"# # * >C % # BA> #
# | $# #
% 0 P 0O CO
# " % 0 P> 0 %
0 P > 0 6% P PC :
' # * B BA
! # ) 0 > #
" I "o
#" 1" M 3 "
# #oH "ol -
"o M
%8%" 2 () . E
P 5 # !
# ( # M " !
"% # % '
E* >@ >& >CF ! 0 O # GC PC
% M % % ! #
M # M #
M # % 3 # M "> A
% ! (# # M * 5
M E* > >F D % 1@
&@ ' % " >A % | # % 3 M
(# M,
4 4 (
G&@ @ > A> >S@A SA >
>GH8C-, >>> >>>
G&@ > A 'C >A C
M 3 " &1 % % " % !
# 7 M (" % % % #it
"% % " & G #
B&@ @ >_ # M

1@ # >A (

&&

D

%



> (" " |
5 # # ! (5 #
"l % %#
# GA> P > C& >
# 0% " %
# % " | #
# | "
5
! tH# %
"
"o %
# H#it #
T # # "
it % % "
M 7 M
# " |
# M # Il
2!
< " # |
/ ! !
# ! M #
H# /] Q "
|
%8%$ E . E 2@
) >C " # #
5 /
#
5 %
2 ! " 0 #
" S
! 6 %
(0 % "o
! M
) " M
"ol "# M # %
#0"



M # # %
W % M D%!
" #% G "Ll # #%

M " % 0 !
"# ! # °
5 # E ! &&A | @CG@F 2
# M 5 # "’
) # 0
%8%$$8% @
#t # M M % ! "
5 # 5 "l % %
"o " " M M %
# "l # " L # 2
%" 1 %
%8$$8&
M M # # M #
P "H# + # !
* " ) * #
) ## " I 9M M %
% noo % # # %
4
+ " 5 % M ot
% # # !
# % M !
M ! % #
# # #
L % ) > o
#5 | " # #
) > > % "o "
"% # A 10
"oy " # % i
# # %
0 %
# 5 ! ! )



%

HHQ

Hit

/
0 #* E#
| ) "
|
# #
% it
%
M 0
" #
# "
% " "
!
M #
' % %
HH
! 0
# 2
- - @ =@
%
#
% % 7
# 1
% # %
M 0 "
no | #
0 "
E
o " %



%8%$80 < @

P M " GA % 0 "#
% # # # " "
" % M %
5 " # % %
M % " # # %
# 2 % # " M % %
0 % % " M "
%8%& ?@ @
5 % "ol . #
"ol # # "
E # 1 F 5 0
0 % ) 5* R )
# % # 5
%8%$0 @ (5> (.E ?@
) % M
# 0
"l % " % # H#
5> ( < . o #
# " % 0O D I % " #
! " 0 # # "
0 % ! # 0
% % 0 9+) 0
: ( < : # % #
! /I $ "
" "o " 4
M /I $ " M % 3 Hi#t
$ # / % ! #
/ E) * > F



Earth

> ## # S

$ # % % /

B , , +%
% 0 %
#
# 2 # <
: M |
5 o
9 | %
% M
" D! "0
@ . %
2 " %
% P
% # )
*B 2 ;"
% # M
#
( <
" 5

Lunar
mountain
Earth
3 #
# %
< #
#
O O
n !
E# % F
# %
4
# %
I
# 0 #
G
re %
I #
5 " E 1 "

Lunar
mountain

% %
% %

%
%

0
# #

% ##
%

%



5 (# 2

4 %

A 6

c 5 "

> 60 %

%

" %

6

% 5

%

% |

JA G

% %

%

cC@
it



%

%8$08%

!
% 0

% # 2

* !.#
# " 1%

%8% @@ ?

%

%

8/

%

%

%

%

% 0!



# % #
% " |
/ Q !
# # " #
5 # # 5
# 2
# F
# + 5
# M % +
| "
+ | #
| ) >
* # M #
5

7 77 8 8

7 7 >

+ 1 D 2 ) ¥

6 * & &

+1 D | >
.+ D

6 *4

) ! C

) O 7 ) 4 2

I A &&

8)6

AW

# |

8 &&C



%

#0
"# 8 %
# c'"
! # M
# #
#
#
%
$F % vty D #
! 3
#
M # # "
Lt # #
# Q@
% )
#
" % #
7 # >
% * " %

Geometry of an Asteroid Occultation

E F M #
" %
" noy I
+ "
A O # !
! I
% #
ngy I "
E C
% # $ "
c $
# % %
# 0 %
# #
" 1 "
# # #
" H#
|
" "
#
To star
Shadow of asteroid
! 7 cast by the star
_ (@
aond” e
distance
Observers' View
A, E: Negalive observations
B, C, D: Posilive cbservalions

# | %



%

c+

%

%

0#

] Pliccaan FHEOE] 855 0089 = 7T B0 0kn PA-210314
ﬁ':rql-mllln: WAARAE sl v 2 aEdRm M

%

%

%
%

E !

%

%

\ 4 Hind Tissrson, Hewark, 1Y '.I
Wy G Area THargaEuTaym Vel Find Obe.
|1 B Cary Muwon, Torowia, Cazsdn L
‘I,I. T Warreysamen, Bear, Osirvan Y
G 0. Gobonl, At i Los Gllomois 1
O Hrims Havlr, Cansdn i
1010 Lo Enrg, Casnin
11 [owvid Dby, Eirwer, HI ".I
\ 1 ke Eusbal, WETen, (elware |
\ 12{M} ichuel Rchresd L
vl W Dack Sandwr, Hereon, PR 8
lllll 1E . Kirede - Besader, Polg Rook, Bd
11 2N} Der Gardrar, Colrba, lardand
WY A7 TuwBank, 8w T, Pe,
by 1E[M} Onxd Dunkamransia Sy Lendmp, M1 III.

Phocasa Oceults S50 108610

L]
|

E—

I W37 a0 52 660T9 92 T0m T8 1 WA 10T IT0 TR A8k R 222 T AR
o0 Fromes

* 1

4# G+ # #>+ #
! # #+ # "ol
6 $! % !
% 6 $ "

# $"NA

&

#% ) %
A AC#

G4 ! !
ACE A




"+ # #AC>
' E
M1 #
| # "
%
% G
! mn
!
%
M
H#
# |l| >
%% >

(345) Tercidina 2002 Sep 17 0.0 :0.8 x 0.0 +1.5 km

#%

HH#

%

%

M %




I % "#

% %

%

%



I ) "
5 %
$ " # P
!
" 10
" # " #
# 0 "1 # % #
# # M 4
" # "
! g "
%
M # "
5 | d #
! oo R
o % () %
" # | 0

Asteroid Moon shadow

Parent asteroid shadow

A9 # % % #
$ % ! % #
% " # G 7 0 # ) YA7



# ' " #
"% E'OF
!
#
! % %
% # " #
% 0 $
! % I %
| | " #
"o ||3
I
" L
1 # C
n | $ E
#80 = @
#808$ - <
# % # 2
2 ! S
#
" O D |
## " #
) /| 2
P> 5> "
P> P@ C
P@ # @
" % %" E "
% %" E "F
K M% E F
#
# ) #% "
#808& - <
< # 2 5
M %

%

%

%

XP

Q@)



# 0 #
% #5 % " %
# " 0O # D! "
E+F %! ! 9+) !
"ol %0 0% # #Hit

0 5 0

! # !0/(;

# % " %,

326 Tamara occults TYC 6111-00088-1 on 2005 Jun 12 at b5h 47m to 6h Tm UT
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326 Tamara — TYC 6111-00088-1

2005 jun 12 sNs7.0M U.T.
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o = 12N53M 25 GoTs

YWomnag. =11.76
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