Magnitude Calibration in TANGRA

and Occult 4 - some Tips.
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Working through some example light curves was found helpful.
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I a Infroduction: Double Star from one component
Explanation from DaveH in email of 05/04/2025, 13:52Hr. Subject: NA Batch
of 15 2024 #47

Example: (3625) Fracastoro on 2025-02-06 observed by P Denyer (GB).

Introduction: TANGRA magnitude Scale
There was a Review Question about the magnitude drop of (183) Istria on

2025-07-24.
We set up the magnitude scale fo get a better idea of the drops.

o

\_ !

{EEEElFra{:astﬂm EDEE Feb 06, Philip Denyer #56
o o ° . . Wl .H"TI Fﬂr"*‘1 A 'T'ﬁ ‘ IIHJ. ot
We first set the zero ADU level from the Customize menu. Using Occult: 4.4025.7.25 o Ay Py i
The M tud e ds 1o b . q1 | ADU « Download the XML (zip) from SODIS. i ! Lo
© Maghifude option Needs 10 be contigured 1o repldce «  Open the xmlin Asteroid Observation Editor hﬁﬂ;"‘{‘l o

File Data Customize | Add-ins

« Change Event to “Companion 219 star” and save.

* You should see this (or similar) : -
nn

T Display Settings

Durn 7.800s @ 0.0405 (3625)_20250206_211444-24.dat

Set Graph Title
X Axis Labels »
Y Axis Labels 3 v | Flux -
| : ] | (3625) Fracastoro 2025Feb 6 14.4 km e plIE 00 & Hoo 00
] L|ght Curve Plot k Mﬂgn|tUdE5 m"tricx _159_3 YSER?--I km N : N’. Center X . - - Mass X -
T, 1 Show Zero ADU Level Togtl oh I Double : Sep -0.0040 £0.0000". PA 12.5° £0.3° : : kit CenterY 0.0 |2 100  Massy |00
1 I | - : g . . - - e
| ! - oA AN ARE s R R APV AR N N TRl PRI 0 | | e Majur a3 ﬂirn} 144 = o dla 14 4 h“
. Minor axds (k) |14.4  a/b: 1.00, dMag: 0.00
Orientation 0.0 Mation: 5.02 km/'s
Us= med =
Circular = {.Iaf: m) Include Miss events

Help ™) Secondary

Double star solution

-

Set relative brightness

Light curve drops <=> Bnghtness rano ==

Main star 20 060 5 -'I1T-" N
2nd star 50 = 10 % 1.2

Select solution type n opacity
Multiple chords for both — one solution. [
Multiple chaords for one, single for other — two solutions
Single chords for both — four solutions
(@) Dne cnmpunent unl}f — set mags (auto min. separation)
Multiple =train the f the s=terod,

s thom to one Side o near Lon

Set | @ # #2 #3 #4
Soln|sg 13 _ - .
Configuring TANGRA to show magnitudes :- _ I TR
. e T - 40 [ @30 125 [ [ 02
Settings>Astrometry>Star catalogue. | have used my local copy of Al I E
UCAC4 and chosen Cousins R. R
70 Tangra ® Resporar R < |*I o
Occult 4.2025.725 - 14.0fon e Plot width: 26lm =
General Star Catalogue
:‘;*ﬁ;zm | UCAC4 (Local Disk) v| [C] Use GaiaEDRS3 posttions (Online) « From the zipped export file, put the light curve (.dat) in the folder...
- Astrometry S Occult4>LightCurveReports.
ey etalogues CAUCACA'wdb [ ] « View the file from Occult Light Curve Viewer and measure the light drops or
S?----Steuarabjects Magnitude Band for Photometry use a ruler on the screen. Follow this Occult Help File advice:-
- opectroscopy (Cousins R - Computed from APASS Vand B ~]
..... Tracking _
-~ Compatey SO - aaaas Tilee) 1. Measure the light drop of the occulted star - and enter that for the Main star
5 Costonize

Settings>Customize> Light Curve: Enable Stellar Magnitude

2. Measure the light drop from the boffom of the light curve drop to the
expected drop level for the occultation. Enfer that as the 2nd sftar (Occult

: Help)
Calculations> [OK] SAVE
_ In practice when Dave Herald solved this, the values 50 and 30 were used.
- General Colours - Light Curves _
& Video _ Double star soluti Help
EI .E:tﬂr::nmm:r:r B [ . | Sstursted Pixel , (36‘25)Fracastoro, 2025 Feb 06, Philip Denyer ‘ 55 hﬁsﬂ‘:“:;;—; f‘: 5“;:;:}}““
5 Star Catalogues |:| E] Measured Object 1 ‘ v ," Iﬁ r’lll;’l ".!.'n'l .’r‘“ P 1/ ‘ yL 1 " | “ c’ “‘\  m H'dﬂnﬁﬂ'ﬁ: Ihgﬂm? =
-~ Location [ ] [ .. ] Measured Object 2 | V1) v ".w“\ iR {5v4 I'Hl .'“, T ,'“ ,J’fl | Zndstar 50 10 2% 12
..... Stellar Objects '!‘! "|. | ",. r'\‘! l.a' v "".‘,’ L] i 1';‘| ’ |" ' ';’I |“ i 3%’\ ' | "' "|
" Specroscopy R Wz r B 0%’ N ——
----- Compatibility L] D Measured Object 4 & “ | Eﬁﬂiﬁ T;r:::{:;rrj?if:E::;—*twﬂ solutions
..... Addins / - l I T’ ‘ @ One component only — set mags (auto min. separation)
=l C:_lstmize Enable 5Stellar Magnitude Calculations ‘ll ‘f'| - .v"’ '”,Il“’,r,ll "tl "| Iﬁ' j 0 V Ml__f__:}_ill: jil_t:__—_ffll—_:;_l—L_
ewer < SJEIEJEI: ;HEE;iIlnu;F:rE r::;nﬂeﬁ:::z ?jp;iﬂr:rsﬂs rgirn Jr'5||JII analytical P5F photopnetry ‘.‘.," ||: l'."N 11/.' \.&f"?‘ .".; [\,'"""n‘ N' 45 A) M A 350/ n_f:hf:»:\f jve Emited 1 one side of the asteroid a= the result
---- Astrometry Colours 5 A AN 997 | ||y
----- Spectra Viewer 8 ' '
< Set | @ # # #3 #4
- Soln 1 . o S
H . 1 o 2nd Star Solve solution #H1 :
Show Magnitudes:- Set Reference Stellar Magnitude (blue) to . o Len T By
. . . 3 125 1 |
combined magnitude. E.g.: given by Occult Watcher, OR use E - -
. . 3 4 47 4 49 50 51 5
catalogue star magnitude (yellow). |used the combined mag. i 72005 @004 UTC 21h 14m xx secs o s sz |
“Set Reference Stellar Magnitude.  [5] DS Solution: 11.7, 11.2 at PA 13, minimum separation 4.0 mas

Imtensity Reference Magnitudes

26210 @] 13.80 |
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These solutions could be added to SODIS observation comments (noft
obligatory) if there is good evidence for a double star. Read the Occult HELP
topic.

How are the magnitudes calculated ?
Occult has information on the star and asteroid, AND therefore the total magnitude.
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Usingmag 11.7 and 11.2 gives combined v10.7, which is correct QED

ESOP XL1V at Poznan. 23-24 August 2025



