Statistics of observation reports on
Lunar occultation & Grazing occultation
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| will explain the following points.

1. Statistic results of reported phenomena
2. Three Topics

glg O-C(disappearance) < O-C(appearance)
2) Grazing

(3) A new software for drawing the grazing map

called “Route for grazing Limit Line” has been
available

3. A new campaign on Double star observation.
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268 phenomena have been reported.
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The number of reports per month

Weather conditions significantly
affect the number of observations.

On October, December, March and
July, there were many rainy/cloudy
nights.
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Observers

Six observers have reported lunar
occultation observation during this

AkiraAsai (4)y ~ Masumi Takimoto (1) period.
Hayato Watanam ‘/ Kazuhisa Miyshita (1)
» All reports are from Japan.

Hideki Yoshihara

(25) >t Is necessary to appeal the

significance of lunar occultation more
widely.

Hidetoshi Yoshida (227)
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Statistics on star’s magnitude
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A large percentage of observations are
in the 8-10 magnitude range.

This is because it is difficult to observe
stars fainter than 10th magnitude in the
following cases.

> The dark limb is bright by earthshine
> Through thin clouds
> Strong atmospheric turbulence
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Statistics of lunar occultation residual (Aug. 2024 - Jul. 2025)

D R : -
Mean 0.14408 0.199672 A S“ght difference between the peak and average
Variance 0.006313  0.00463 values for D and R.

Observations 125 61

Hypothesized .
Mean difference 0 * pvalue is extremely small than 0.05.

df 137

20
it is convincing enough to say that the average

t Stat -4.94461
P(T<=t) One-tail . PR
S T—— 1/value of O-C between D and R differ significantly.
15 P(T<=t) Two-tail '
t critical Two-tail 1.977431 A . .
A possibility that the diameter of moon obtained
from aircraft and others is slight smaller than real

size.

10

B Disappearance
B Reappearance

Number of observation

* |In both case of Disappearance and
Reappearance, almost all of O-C (on Time

are plus value. '

6]

A possibility that the real position of the
moon on the celestial sphere is different

O.'C (s:ec) : residual on Tlmg from the almanac (or OCCULT’s calculation).
# O-C is obtained from OCCULT’s reduction.
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ZC 561

XZ 13749

SAO 188426
SAO 146653
ZC 201

XZ 703

XZ 1518
ZC 435

ZC 297
ZC541

SAO 78480

ZC 1658
ZC 3412

Aug. 26, 2024

Oct. 25, 2024

Nov. 07, 2024
Nov. 11, 2024
Jan. 07, 2025

Feb. 02, 2025

Feb. 03, 2025
Feb. 05, 2025

Mar. 03, 2025
Apr. 01, 2025

May. 01, 2025

May. 07, 2025
Jun, 18, 2025

Belgium
The Netherlands
Belgium

Japan
Japan

Japan

Belgium

Japan

(Campaign by EA)
Japan

France

U.K.

Switzerland
Switzerland
Switzerland

Germany

Japan
Hungary

Results of graze occultation

Tom Tenbergen
H. J. Bril

O. Schreurs
J. Bourgeois

M. Ishida
M. Ishida

Ha. Watanabe
H. Yamamura

C, Alacoque
J. Bourgeois

H. Yamamura
Ono high school
H. Yoshihara
J. Bourgeois
T. Haymes
Gaehrken
Gaehrken
Kattentidt
Kattentidt
Kattentidt

. Kattentidt
M. Ishida

T. Weiland

WWE®E®

(Aug. 2024 — Jul. 2025)

3D3R
5D5R

3D3R
15D15R

5D5R
1D1R

1D--
1D1R

4D5R

1D1R
2D2R

2D1R
5D5R
5D5R
3D3R
5D5R
7/D7R
4D4R
6D6R
6D6R
4D4R
4D4R

-0.05

-0.03

-0.06
-0.09
-0.05

-0.10

-0.06
0.00

-0.04
+0.020

+0.035

+0.015
-0.080

1.303

1.147

1.045
1.160
1.502

1.029

0.909

1.092
3.115
3.542

0.981

2.252
2.853



ZC 561

XZ 13749

SAO 188426
SAO 146653
ZC 201

XZ 703

XZ 1518

ZC 435
ZC 297
ZC541

SAQO 78480

ZC 1658
ZC 3412

Aug. 26, 2024

Oct. 25, 2024

Nov. 07, 2024
Nov. 11, 2024
Jan. 07, 2025

Feb. 02, 2025

Feb. 03, 2025

Feb. 05, 2025
Mar. 03, 2025
Apr. 01, 2025

May. 01, 2025

May. 07, 2025
Jun 18, 2025

Belgiu
Netherlands

Belgium

Japan
Japan

Japan

Belgium

Japan

(Campaign by EA)
Japan

France

UK.

Switzerland
Switzerland
Switzerland
Germany

Japan
Hungary

Results of graze occultation
| Str  [Dae  [Regon  Obsener | Phenomena | ComectionforReductionfarcacc) [RUWE |

Tom Tenbergen
H. J. Bril

O. Schreurs
J. Bourgeois

M. Ishida
M. Ishida

Ha. Watanabe
H. Yamamura

C, Alacogue
J. Bourgeois

H. Yamamura
Ono high school
. Yoshihara

. Kattentidt
. Kattentidt
. Kattentidt
. Kattentidt
M. Ishida
T. Weiland

H
J
T
B
B. Gaehrken
B
B
B
B

(Aug. 2024 — Jul. 2025)

3D3R
5D5R
3D3R

15D15R

5D5R
1D1R

1D--
1D1R

4D5R

1D1R
2D2R
2D1R
5D5R
5D5R
3D3R
5D5R
7D7R
4D4R
6D6R
6D6R
4D4R
4D4R

-0.05

-0.03

-0.06
-0.09
-0.05

-0.10

-0.06

0.00
-0.04
+0.020

+0.035

+0.015
-0.080

1.303

1.147

1.045
1.160
1.502

1.029

0.909

1.092
3.115
3.542

0.981

2.252
2.853

In this period, 13 events are observed
in the world. Among them,
observations on East Asia region, 6
events on 8 sites, and 7 persons and
one group succeed observation of
grazing occultation.

» XZ1518 on Feb. 03, 2025 is the
campaign observation of IOTA/EA
lunar department.

As a noteworthy points, many
students of three high school
participated to this observation.

» Again, it is necessary to publicize
the significance of lunar/graze
occultation observation.
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Graze of S 188426 on 20241107

Value of the grazing occultation observation

Basis = 99G

Libration -7.1 7.03 (deq)

I

L B S S |

-0706 has been added to the heights of the graze

calculated using the star’s positions from Gaia DR3
(RUWE=1.045 in Gaia DR3 for this star)
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An example of reduction is
shown.

» RUWE of this star is small
(1.045), however rather not
negligible correction value
(-0.06 arc sec) is applied to
lunar limb on reduction.

It is a valuable observation
to investigate errors in
stellar positions.
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A new software “Route for Graze Limit Line II”
- for supporting observation was produced

= Route for Graze Limit 1.0.3.1 = D X

145 15.0 43 12 35.9 11 30.5 27 23 18 15.1 245.6 3.695 -16 325.73 346.92 ---—-- u Pred|Ct|0nS by Dr' Soma
145 22.5 43 14 41.3 13 34.9 27 23 20 15.0 245.7 3.721 -16 325.76 346.94 ----- u
145 30.0 43 16 45.1 15 38.8 27 23 23 14.9 245.8 3J.748 -16 325.78 346.97 —---- u
145 37.5 43 18 48.4 17 42.1 27 23 25 14.8 245.9 3.775 -16 325.81 346.99 —---- 8] CO 2025&03%@@%*&
145 45.0 43 20 51.1 19 44.3 27 23 27 14.7 246.0 3.803 -16 325.84 347.02 ---—-- U —— py and
145 52.5 43 22 53.3 21 47.1 27 23 29 14.6 246.0 3J.831 -16 325.86 347.04 —---- u
14 0.0 43 24 55.0 23 48.8 27 23 31 14.5 246.1 3.85%9 -15 325.89 347.07 —---- 8]
Paste EEry 3

Line draw @ Disp line from -1.0" to -2.0" = o 0 Czol@-ﬁfﬁﬁﬁ
5 ; 8 — e I evation of observation site _
O Sealevel OElevationcorrected CBoth [ Disp line from -2.1 to -3.0, from 0.1 to 2.0 Apply C 1888 [EFRiR B

<coordinates: 2025&2%2 E (UT) ZC w E_aﬁ
139.0000000,41.2385278,0 139.1250000,41.2815556,0 139.2500000,41.3244389,.0 139 .3750000,41.3671278.0 139.5000000, 41 4096000, 0
139.6250000,41 4519278, 0 139.7500000,41.4940389,0 139 .5750000,41 5359556, 0 140.0000000,41 5777556, 0 140.1250000,41 6192559,0 2025E2ﬁ3E|(UT)X14 §Eﬁf§r Eﬁ
1402500000, 41 6607275, 0 140.3750000,41.7019722,0 140.5000000,41.7430000,.0 140 6250000,41.7838611.0 140.7500000, 41 5245556, 0
140.8750000, 41 B650556,0 141.0000000,41. 9054611, 0 141 .1250000, 41 9455778, 0 141 .2500000,41. 9856000, 0 141 3750000,42 0254056,0 2025&2}%35(UT)X1518 ;EEE,EE@
141 5000000,42 0650944, 0 141.6250000,42.1045167,0 141 .7500000,42 1435444, 0 141 8750000,42.1830056.0 142.0000000,42 2219275,0
142 .1250000,42 2607556, 0 142.2500000,42.2993667,0 142 .3750000,42 3378111, 0 142 5000000,42.3761111.0 142 .6250000,42 4142722,0
142 . 7500000,42 4522167, 0 142.8750000,42.4899944,0 143.0000000,42 5276056, 0 143 .1250000,42 .5650500.0 143.2500000,42 6023278,0 2025&2E4E(UT) zC 29_“'%5—‘!@
143.3750000,42.6394889,0 143.5000000.42.6764333.0 143.6250000,42 7132611.0 143.7500000,42.7499000,0 143.8750000,42. 7863444,0
144.0000000,42.8227000,0 144.1250000.42.6585369,0 144 .2500000, 42 8945111.0 144.3750000,42.9306444.0 144.5000000,42 . 9663333,0 2025E2H5E(UT) ZC 435%5@
144.6250000,43.0016611,0 144.7500000.43.0371944,0 144 .8750000,43.0724111,0 145.0000000,43.1074389,0 145.1250000,43.1423275,0
145.2500000,43.1770500,0 145.3750000.43. 2116056, 0 145.5000000, 43 2460444,0 145 6250000,43. 2802944, 0 145.7500000,43 . 3144278,0 2025E2EISE(UT)X20195 @ﬁﬂﬁ
145.8750000,43, 3483722, 0 146.0000000.43.3821778.0

</coordinates: 2025&2.% 2UE(UT) ZC 228? 5@5%&%5@

(sLineString:

202583848 (T 7C 299 [BR {8 HiZ

Proocaneny KML text for google maps and the map of

¢namne:Elevation corrected Minus

Shlon Do Gieospatial Information Authority of Japan

¢LineString:
¢extruderl<extrude:

Latitude, Longitude ( display only )
= ieekicaly (e.g. 35.12345, 135.67890 copy from Map) Save kml file

Event central Time | paste :'imctcxt ‘/ 7 I~ '7 XL 7 Bﬂﬁﬁ}b - I~ I I
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Depending on the observation location, it will be difference on the
A new campaign! | position of the moon limb occults the star and the contact angle.

OAA, US. Navy, NGA, GEBCO
.age-kandsat / Copernicus
Tmace IRCAD




Double star makes different length step on light curve.

— Position of component can
be obtain the step length
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= across a wide area.

X141887 = V2309 oph, 9.00 to 10.15, ¥V, Type SR, Period 253. days, Pl

FEP: 25 sep 2 10 14 27.5 d 1BEE4E6cR0 9.5 B.9 70+ 114 -11 26 17¢
136646 is double: BB 5.5 10.6 0.8" 242.9%, dT = -2.6ésec
186646 is a close double. Cbhservations are highly desired
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We provide double star predictions observable

R#b: 25 Sep

186646 is double:
186646 1is a close double.
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R3237 = iota Aquarii

3237 is double:

** 5.2 5.2 0.050"
3237 has been reported as non-instantaneous

(OCclelo) .

4.3 S8+ 1e5 30 178
4.3 S8+ 1e5 42 150
4.3 98+ 1e3 40 197
4.3 S8+ 1&5 38 202
4.3 S8+ 1e5 35 204
4.3 S8+ 1e5 2% 207
4.3 98+ 1e3 40 201
4.3 S8+ 1&5 48 200
4.3 S8+ 1e5 27 214
186646¢cK0 9.5 8.9 70+ 114 -11 26 176 83N 79 82 80 -4.8
10.6 0.8" 242.9, dT = -2.6sec
Observations are highly desired
D 3237¢cB8 4.3 4.3 98+ 165 50 179 32N 3 4 22 -5.2
D 3237¢cB8 4.3 4.3 98+ 165 42 190 15N 346 337 5 -5.4
D 3237¢cB8 4.3 4.3 98+ 165 40 197 29N 0 346 19 -5.4
D 3237¢cB8 4.3 4.3 98+ 165 38 202 38N 9 351 28 -5.5
D 3237¢cB8 4.3 4.3 98+ 165 35 204 33N 4 345 23 -5.5
D 3237¢cB8 4.3 4.3 98+ 165 29 207 15N 345 326 5 -5.5
R 3237¢cB8 4.3 4.3 98+ 165 40 201 -36N 295 277 314 -5.4
R 3237cB8 4.3 4.3 98+ 165 48 200 -56N 275 257 294 -5.4
R 3237cB8 4.3 4.3 98+ 165 27 214 -31N 300 275 319 -5.6
R 3237cB8 4.3 4.3 98+ 165 36 211 -50N 281 256 301 -5.5
R 3237cB8 4.3 4.3 98+ 165 30 217 =-52N 279 250 298 -5.6
R 3237cB8 4.3 4.3 98+ 165 32 217 -59N 273 242 292 -5.6

Observations are highly desired
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your lunar occultation observation reports!

§® Graph

000 M Llefelt o ee @

6000 o

5000 ¢ ¥ bl
4000

3000

2000

1000 .
.

{ RN I -
YA
' Co3960 3990 T 4020
Exp=358msec / Frm No.3979.0 / Frm Mid= 10h13m22.7106s, End= 22.7285s

Feb. 03, 2025 Grazing occultation of XZ1815 (Observed by by Ono high school students)
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