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My Actual Observations of Lunar Occultation
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English text by DeepL translation and Google Translate
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2023 Oct 23 ZC3130 (rMag 4.8) D

k=65+ CA=33N Alt=20
Exposure=11.1msec Gain=151/600

2023 10 23 12:01:19:510
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2022 Oct 23; 7C2120 Observed by Hidetoshi Yoshida # PSF-Frame photametry £ Object Distance=366400km Yelocity=229m/zec

Event Time : 12h01m23.180s +/— 0.002s S/N=6.96
. Mag Drop Epredicted}: . ag.
Magz Drop (measured J: 11.00 Mag.
. -3tatistical analysis of Light Intensity-
J000 H Light intensity hverage tdvy
I % El Combrired 75838 T3 20
* ] Background: -1.7 10.1 210
S ) . Noise Lewel (N/5) Upper Lower  (8/N)
= 2 First event: 0.1667  0.0000
LAV Total event: 0.1436 0.0039 E.896
2000 =
1000
u T T T T T T T T T
1200 1230 1260

Frame Ma.1231.0 / Frame Gentre= 12h01m23.1878s, Frame End= 23.1934s / Event centre=Frame cnetre —0.008z +/~0002z / Contactfingle=52.
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1. ERBBAFHBDE =R

Background of the sharp decrease in the number of Lunar Occultation observers

OXRXBERD Z k1t

Diversification of astronomical interests

ONEREICLHEERBDEB~DL I (FHFER L)

Shift to observation of stellar eclipses by asteroids

(improvement of forecast accuracy)

OFAIRERMN R ZMITEREIN LG0T
Observations are no longer used for astronomical purposes

(ILOC — I0TA)
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2. DR DEFR (FIE)

my actual observation (procedure)

OHABR -BELEF/NIREICKIBELR
Observational instruments and operations are the same as those for eclipses
by asteroids

O ZWO ASI 290MM SharpCap
O Ei=§&lE Meade 121/>F /10 ACF — 880mm /2.9

Telescope:

O PCIE Win11, CORE 7, SSD

O GPS LEDIZ
B &IBAT/N\UH A (Lantern Sharksucker) + HACSTIP-GPS
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2. DR DER(FIE) #E  coninue

O Occult4 I2&DF#H;IE (dMag 1.5) ZEK

Occult4 forecast is based on Correction to limiting magnitude (dMag 1.5)

O Moon map Z Rl L &Rl {E A

Moon map is printed and used for observation

O XZ80Q ERIDEA (IRiRIZXD)

XZ80Q star map is used (depending on the situation)

O RMRENEA FTH Gain BEHLEDRE

Introduce the target star, adjust exposure, gain, field of view

(34.4 20.8 15.4 msec [(EHV)
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Occult 4 IZ2&5F R

Occultation prediction for Sapporo (HOME)-1.5
E. Longitude 141 21 21.0, Latitude 43 6 25.5 Alt. 15m; Telescope dia 30cm; dMag 1.5
Events excluded: Daytime, Bright-limb

day Time P Star Sp Mag Mag % Elon Sun Moon CA PA VA AA Libration A B RV Cct durn R.A. (J2000) Dec Mdist SV
y mdhm s No D v rvV oill Alt Alt Az o o o o L B m/omlo “/s o sec hm s oms M ms
24 May 13 10 28 32.6 d 79996 GO 9.6 9.3 30+ 66 -7 47 260 88N 99 46 87 +5.3 -6.0 +1.1-1.5 . 413  16.1 810 34.9 24 42 35 388.6 810.6
24 May 13 10 32 55.4 d X 12346 KO 9.9 9.2 30+ 66 -8 47 261 87S 104 51 92 +5.3 -6.0 +1.0-1.6 .424 11.2 810 41.4 24 40 26 388.7 815.6
24 May 13 11 30 44.8 d 80011 KO 9.4 8.8 30+ 67 36 271 80S 110 57 98 +5.2 -5.9 +0.5-1.8 .467 4.0 812 23.3 24 27 57 389.7 885.7
24 May 13 12 6 40.6 d X108124 11.0 10.7 31+ 67 30 277 638 128 75 115 +5.2 -5.8 +0.0-2.0 .478 -13.9 813 22.9 24 16 58 390.5 932.3
24 May 13 12 7 39.1 d X108090 10.4 9.7 31+ 67 29 277 38S 152 100 140 +5.2 -5.8 -0.4-2.5 .384 -38.9 813 2.7 2412 31 390.5 933.9
24 May 13 12 16 55.8 d X108172 10.3 10.2 31+ 67 28 278 52N 63 10 50 +5.1 -5.8 +1.0-0.7 .315 50.9 813 49.7 24 31 18 390.7 946.3
24 May 13 12 24 0.6 d X108202 10.4 10.0 31+ 67 27279 65N 76 24 64 +5.1 -5.8 +0.6-1.1 .402 37.2 814 9.6 24 26 31 390.8 955.5
24 May 13 12 26 51.8 d X108203 11.3 10.8 31+ 67 26 280 73S 117 65 105 +5.1 -5.8 +0.0-1.8 .505 -4.2 814 10.0 24 15 15 390.9 959.1
24 May 13 12 39 30.0 d X108265 10.2 9.6 31+ 67 24281 TIN 8 36 76 +5.1 -5.8 +0.3-1.3 .467 24.9 814 43.5 24 20 17 391.1 976.0
24 May 13 12 41 7 m X 12439 KO 10.4 9.9 31+ 67 24282 12N 23 331 11 +5.1 -5.8 +9.9+9.9 .000  90.0 814 8.2 24 34 43 391.2 979.6
24 May 13 12 43 3.7 d X108279 10.2 9.6 31+ 67 23 282 89S 102 51 90 +5.1 -5.8 +0.1-1.6 .508 10.6 8 14 49.4 24 15 48 391.2 980.7
24 May 13 12 50 21.6 d X108225 9.6 9.1 31+ 67 22 283 31S 160 109 148 +5.1 5.8 -0.7-2.5 . 363 -47.5 814 22.3 24 313 391.4 991.0
24 May 13 12 51 16.6 d 80040 K7 9.3 8.6 31+ 67 22 283 68N 79 28 67 +5.1 -5.8 +0.4-1.2 .436 33.5 815 6.9 2420 17 391.4 991.8
24 May 13 12 56 57.6 d X 12466 GO 10.5 10.1 31+ 68 21284 48N 59 8 47 +5.1 -5.8 +0.7-0.7 .315 53.2 81510.8 24 24 4 391.5 999.8
24 May 13 13 10 40.9 d X108316 10.4 9.6 31+ 68 18 286 38S 153 103 141 +5.1 -5.7 -0.6-2.2 .405 -40.9 815 13.4 23 59 56 391.81017.9
24 May 13 13 20 26.8 d 80041 G5 9.3 8.8 31+ 68 17 287 138 178 128 166 +5.1 5.7 -1.3-3.1 .216 -66.5 815 6.5 23 56 18 392.11031.4
24 May 13 13 26 34.1 d 80057 GO 9.6 9.2 31+ 68 16 288 76S 115 66 103 +5.1 -5.7 -0.2-1.6 .545 -3.4 816 18.5 24 3 51 392.21038.6
24 May 13 13 29 49.6 d X108402 10.6 10.1 31+ 68 15 289 458 146 97 134 +5.1 5.7 -0.6-2.0 .451 -34.6 816 2.5 23 56 59 392.21043.2
24 May 13 13 42 46.1 d X 12507 F8 9.7 9.5 31+ 68 13291 47N 58 9 45451 -5.7+0.3-0.7 .330 53.7 816 50.8 24 15 12 392.51060. 4
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Moon map
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XZ80Q EX D {EFE

B H B AD 2024/05/13 19:25:00 JST A 53 MIBAT: 1412121.0E 4306'25.5"N 15m MBRASH: 115%
s +24'18'46” (J2000) WIREF§EBE: 265 x 1.1
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2. FhDERIDERR (FIE) HE connee

ORREFZI 10 (F ERIA L FE H FIA

Start exposure 10 seconds before the time of the event

ORRZET 10 EMNOLEDFN

LED light emission from 10 sec. after the completion of the event

O D& (6MAIRIEE) KOLHLTHEEELRZED
After that (for about 6 seconds) cover the tip of the telescope tube
with a large fan

OFZH BN 90/ EZICEEIFL

Automatic shutdown 90 seconds after the start of exposure
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7(515 7b large fan
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B Time correction using 1PPS LED

20431151, 9.9190029,1151, 9.9046,11.51

E RO

|8545.0,0.0, ", 11,52, 19. 2469491, 0.0, »,

= a x

Recorded PC Time,, Obtsined UTC from LED Si
1ame Center,, Frame End,

MM 55 5555555 HH MM 55 5555 |

* 2039.11.51. 3 85674029.11.61. 4.8430.11 51. 9860

20401151, 9.8728029,11.51, 9.8584.11,61,

¥ 20411151, 9.8882029,11.51, 9.8738,11.51,

20421151, 9.9036029,11,51, 9889211 51, 9

5 5
20441151, 3:3344029.11.51, 9.9200.11.51.
2045.11.51, 3.3438029.11.51, 9.9354.11.51,
20461151, 9.9652029,11.51, 9.9502,11,51,
20471151, 3.9806026,11.51, 9.9662,11.51,
20451151, 9.9960028,11,51, 9.9816,11 51,
2043.11.,51.10.0114028,11.51, 8.9970,11.51.10,

3 11,51, 51.10.00
205011 51.10.0268028.11.51.10.0124.11 51,100

< ¥
[[00067355msec [Ofs—0849353¢ [Editan

9. Apply to photometric analysis

Case A: Single point caliblation
[1] Click "Bpply (o fnalpsis'" buttan.
2] Close this windaws, Check. analyzed time.

P

Case B: Multiple point caliblation
| | | | | | | | 1 yau've anlyzed acourate lime head of video now..

1] Dlick " bution =» mematy analvzed time,
84T 3667 4997 27 4287 {2 Do Photomelry for 1PPS LED pulse

on the end of video steam
Recorded time delays [0.00101 Seconds from TPPS signalonevery |59 frames, | 154065=10010 1l | |

e i T S e ‘ 5. Click above graph at a Magenta dot near front the end point of decrease

(3] Open this window and analyze time.
[4] Click "“dd” buutton => memary analyzed fime.
Scale 5] Click "pply to Analysis" buttan.

2. See and check above graph_
3 Change graph to LED B
" Variation of Recorded Time on Fram | 7. Fit to line.

selected frame: No. [3867 Frame of PPS rising.: No. [3802 [ oy || (i Closeitis vindons. Cheok ansbeed fme

T 6. Spread area of Blue dots for fitting te lin 4 | » [2 7 «| | | Memory

and abtain the calibrate Time from the brightness of LED's PFS‘ | I esas Ilblhuy O009208
@ LED Brightness

4. Polynomial fit for BKG. (if necessary)
Fanse BTy 5 | oroe ol g~

2 03802 11:51:37.0008493
8. Check result

Time conection: UTC = [0.0067355 500+ mean recorded (stamped] time

result of regression analysis of 1PPS LED. Estimated Error is[0.001251472 seconds || Delete

Add List without LED Correction

fit curve.

Apply to Analysis

W% IR THr DI BRI CENWNIZ L ERRL DELI
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. /1sll le Mete”ng

OBRZRERDEB/ZERLTIOMNEZREL AIEA
Select the most recent star image and rewind 10 sec. to start metering
OPSFI¥, Meteor/Lunar limbE—F, AnchorE®—F
(BB-1\vI 750 FDORRICKYER)

(Appropriate depending on star image and background conditions)

OLIBEDEEII/NKREICKEIB EIFIZFEFR

The following operations are almost the same as those for eclipses
by asteroids
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R4 (RASED) JOICLTOET, JDEEEN I/ NS MK L2 TV
E
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4. TDMSELE

Points to note

O#E A WHAE L—A 7 OEELY. BIFLHAIEEIH
Good observation conditions are rare due to thin clouds, moon's
rim, faint stars, seeing, etc

OXROBATHATERLEBRNDELLMEALL

Actual observation requires trial and error and experience

OIZE&HANEFTVIIDTETAHRADLIN - 1D EBEEHHFT
Review “How to make video observations” in the “Handbook of Lunar
Occultation Observations” is recommended

OCEBBADESN. BFICEI SEHNSEITLS

Examples of Lunar Occultation observation and analysis are helpful

@ AT U S EFHITRVET D, 1ZEAE O REBIIN @72 L
WETD, WD AR TR TELZ LTS TN VO e T, £
NODRPUZEDOE TOSNAREE T DD T, [RITER LVt
(TFEAFITDNDND T AN, ERRITRIARERL T (R T) WDUWDRTERIZ DA
F WYz AR EEWET,

@7, VNERIZEAMHMBIN ~ =27 LV IIRESE D li3b

AITTN, TEBBIRINCR T 7 1 oTe T A RIOL 1,

Limovie M b IRD 722 ANHDE DTN AR Z D500
<EPNTBOETOTRHIHIOLDE D HIL, 54— EEEINLEVNER

WET,

@52, 20064FE D [E L KL B HICHE S - T8 7 A g At &1l E

V7 7 =7 LimovieDBAFE & 2 R BIHI~DOISH 1 HHiTe ~&EH D7 &

F9,

@IC L (2 AMEBUWET N LimovieDEEET 7pio D ST/ T e N1y
EELAERZDTEIRYITT N, #ik WD BLG 2% D FAR AT
BAG 72 DRI B2 ON Tl RUMNZESLAFE S ZENM BN E HE
T, ZOZEIT. FAEFIZES THEMR T REZETHLHYE T,

@725, RIFKBLHIOBREL VXD 24 AR HREEN bBEDL
7
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5 EZREHADED

Recommendation for Lunar Occultation observation

OMT-BEENRDONDAREMELH D

There is a possibility of finding a new Double Star

‘ENTORBSANLE

Simultaneous observation in Japan is necessary

FRREFHE (RER) FET7=ZTELEFIRELHYTES
Time difference from Europe and the U.S. Too much parallax with
Oceania

"RT7 U7 DEBIEEDHBERICHRF

Cooperation with East Asian observers is expected
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Q@2 SEIHIIL, 72ULCHM CREE R (BIE) LL T, 2l mH

W EELWE D TIEZR VDB LIVER A

@ H2EMNFITHLED LT N, HB/H T, ERBAITHEEN R o)
HLavw—v L LET,

@ F5 (P ALICR VW B AR TRIBFBLIAS NI D& AR DR (LB A0
AR KD DZENTEET,

O K LTI ZE (KER) . AT =T LI D HY 3 & TRIRFBLINI LAk
SLLIRWDTE R, 4 HBIMSNTEOND KT 7 DJ5 2 LIITHBIT
EHERETRRD ENDERNET,

@/, RIRFBLHIANARIL L 722 <Th | SRR EE LN OB Tdo i i i A
OB EEDOEDEEEDMERREDRDL(ER) D H LI BONET,
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FhDEREBBTH-ICEZEDHREN R oI

An example of a new Double Star aspect in my Lunar Occultation observations

S 24
Star name

SA0109416
XZ81562
XZ71387
XZ77605
262117
SA077026
XZ77065
SA077400
SA097883
202441
202814
20432
XZ219203

fRaAa

Observation date

2024 Feb 13
2023 Mar 28
2022 Aug 20
2022 Aug 21
2022 May 15
2022 Mar 10
2021 Oct 25
2020 Nov 04
2019 Mar 17
2015 Sep 20
2012 Oct 21
2012 Mar 26
2011 Jun 11

SROLZENERTH (EN)

Forecast for the future

20455 LIf%

2026 Sep 05 ,
2028 Dec 02 ,
2027 Nov 16

2040 Sep 11
2029 Jan 26

2028 Apr 01,

20454 L%
2027 Jan 22

2034 Mar 12

2031 Aug 01
2031 Jan 03

2027 May 17

2026 Nov 26

2029 Feb 22

2028 Jan 10

2028 Jul 19

2034 Jun 02

2028 Feb 14

2027 Jan 20

2040 Dec 18

, 2034 Aug 23

2028 Apr 09

(6 HiEE)

O _NETOBNTHEDHMZ R T T —7 RIS TI N,
— % EObLOITE TSALRIRFEIAMILL TEE R ONE RN
ROIVELTIZD, BTLWEEZ ROl ety @ T,

@ LNV ELAIZIL CWADII6EEELEWTHILO T, MO TR
fEEELT0.09” NELILTWET, D 2[ENFALHEE TS T20404E7- 290

Atz CLEVET,

Q@ EDEEDERBIINL. MEOBEORYE TREEINHY EDEWEE
W20 ET N, BERBIRN DL ol=Z IO EEBIIIC L AEE

DL AR —FH5FEITHTWER A,
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5. ERFAIDED  cine

OEBBANBURNFREITRIDEMNELIMD
Lhigiy

Lunar Occultation observation may be useful for astronomy again

-CMOSHAZ ELEDAIE TEWLERIFEE
High observation accuracy with CMOS camera and LED
photometry

SEED O-C NEKRTHED(E?

What does the recent O-C mean?

Q@ BENOBO VI LD T, DURITFIIIRBIL TAEL, 28
T HE N LT, B AREBG ORI 15 A LE 2 EHER (8]
HIZE) ONTE R AL TWAEWHZ 72 B ET,
@55 D N2 EMB ORI TWDDOLHE VK, A ORIED I H7
ZEHELTWALINZ 38 3 an/27-d A O E 2200 A— L HWDIE
ESTEEAL CWELTZ, HIEEEFICL TODABEWNTNEL, IR
RBLAITTI NS B CZOREOBIRITL,

@5:iT1Z. CMOSH A7 LLEDHIYET10043 D 1) (0.01%) - 10msec) Dk
FERARDENES T D, IEE Ok (A IXTOAEIE L2175
F'EﬁGdOOOm%J:O(E@iEéT@JV ANQAYH )IIHNE10A—NUIZEDIE
HESTHIEL TWDEWHIZEIZ0 £, IREBLIND20~307 D5 E T
913,

7= EBEOBLENIENN TS HIERA SN TS A OB LV b
NN TLEEN,

@FIETIL. T RTOIEARERDFFLRZIILOLLA OALE | MHR DAL

B, HEROEE 2 LI IR b OB ABA D4 —F —THON TV &

HEINTWDENZET,

EVHZ &I, TNDH D IEREZR I Z AT LT B B O T2 & e 72 Bl
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2024 Jan-Jun M ERAI (215 event) h 5

From observation (215 events) on Jan-Jun 2024

Mean clock correction from xx event times
197 -0.12 secs *=0.06 secs

Mean residual of xx events involving single stars

202 -36 mas =38 mas
EXRTS L
50 /-/_.__.ﬂ 100%
45 90%
40 / 80%
35 70%
30 60%
iﬁll 25 50%

i

20 40%
15 + 30%
10 + = 20%
5 - 10%
0 - 0%

o R
SEFITEETIT TIPS 5®
)

0O-C (sec)

@ L OBLNFE R DO-COLSARIRI T, FDIEE)X+0.12sec T, AN
BN THEA THAEYZETT,

@ £ HETIRMAEIIL TV v=-1998~20004E D 140 1EE DO-COEH
1X-0.15sec (R 71T KEV) TH,

O 7 A B L ARRBLI CZ DT RENE L DDV INSNE B D70
[ZETHNT,

@2 T DIDIRIEEDFIETVIE, A, ALig43EDFLD
BN OB BN HEE L H D% @%%ﬁ%ﬁ@#(*ﬁﬁﬁf)¥i@683m%3‘—§)ﬂ'@
THE, BT ABIITIE82m, IRFLBLINTIZ102ma ks T HixaHlEL
22TV ET,

Q@ _ D THHTLEIE, WANALRLTETABHIL THNDDIZZD
BREOEELNMH TRV OMNEES & BB RZZ 3 CLEV A
FHA,

@ Occultd DEKIN AR K D H DD D ARHLA 20D X I EATE
eieEIc e AD L WES
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Gaia DI EREZZRHTRUWE &£ O—C (sec) LD

Relationship between RUWE and O-C (sec), the positional accuracy of Gaia

faE3{# & Correlation coefficient -0.17 = #EEIZIZEAELLY Almost no correlation

O-C(sec) ERUWE(<2) #5#E accuracy

O-C(mas) 30~40mas
Gaia  0.01~0.03mas

U2

ER(RAREBRO HIF
BRI LN

ees o No correlations are

SIS L IOICTI produced from lunar
LI LI occultation (except for
- T B8 o] - grazing) ?

RUWE

0.05 0.10 0.15
O-C (sec)

Q@ ILK Db IL TV AGaia R FE I B R EAFE DT RUWE (L —
74) LUVIIEENE > TWVET, O-CEDAEZ B LHELT-DONZ DT T
‘/C\\j—o

Q@ L DE., FARI W W) Z LT, Gaia DT —ZIZLATEE DN E
EERZE ., EAEEBORBEN, FE10.01~0.03masE St TnHD
TOREEDL L NERIL DL D T2 WH 22 BDTL LD,

QRN ERDERN TIIHZE T 07 4 — VITHIEEZ N Z 72T uiE e o7
WEDNREL I TWET, Yo TN D7 <AB B BIAR IZ A A,

Q@ - " CTHZVMIHLI-VDIL, BEBLVOYBISR AT D AR /23R
(PLESCIER) NE DO TIEM/RIET 72012, BLHIEE RN — 8 DMH A 2 7R
T DIITETRDNENIZE T, (I BEA TWVDDTLEID,

@ G| Z D3 Y4 E Do ER AN, A EERZE L CTHEEIZFEILC H{ED
FIznWBaD7EAIMN, bobtE 2 X, AOHESEEDO HERS0MEN100
MEDBEIN TWND HE THEEZ TS TOAD TIX W e BN =<2 E 4,

@ 52 IZEATHRWVEEIZRVELD, DIlLicblid, TELIZIT IEMER
B REBINZR T D72 eV D e aitime L T DV E T,
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%gb L) —Cs_d— The End

HYUMNESITETLVELL:

Thank you very much.

HVINESITINELT,
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