FOTOMETRIA DE COMETAS CON TYCHO TRACKER PASO A PASO

Abrir imagenes, descartar las que consideremos que no tienen calidad suficiente y

hacer “Plate solve” y “Aling” al resto.

Express Mode = X
_ |
BeaukxHnctin: \cation Settings Photometry Reset
Settings... = [_JCalibrate
 Settings... [C)Debayer
 Settings... | [JResize
Settings... (@ Plate solve
Settings... 8 align
Settings... | (JDrizzle
Evaluation Functions
Settings... | [[JEvaluate Images
Settings...  [[JInject test targets
Settings... (] shuffle tmestamps
Processing

() Clean up intermediate directories

Save Changes Start

Localizar el cometa: Image viewer/File/Load Known Objets.

Image Viewer

File Disply View Edit Create Location Settings Photometry Reset
Load Known Objects...
Load Star Catalog...

Save Current View to PNG image...
Save Entire Field (at current zo0m)...
Save Entire Field (at Tx zoom)...

Save as FITS image (stored settings)...

Save as FITS image...

Configure Screen Recorder...

Launch Screen Recorder...

Generate Coordinate File...
Generate Stats for Current Image...

Dynamic Stacking
Median v
Iter; S Kappa; 2.00

Ozeromoton O Tracked
Zoom Factor (0.5x)

Contrast (-254)

<>

Crosshair Information
pixel=(1000, 665)
RA= 03 33 40.29
DE=+09 21 43.4
|ADU=[10471]

1

= X
Dynamic Stacking
Median b
Tter: 5 Kappa; 2.00

© zeromotion () Tracked

Zoom Factor (0.5x)

Contrast (-254)

El IEl
Crosshair Information
Pixel=(1000, 665)
RA= @3 33 40.29
DE=+@9 21 43.4
ADU=[10471]
Ephemeris

ExpTime(sec) | DeltaTime (min) | TotalElapsed (min) | Date-Obs

155.000000  0.000000 2.583333

155.000000 2.609534 5.192868

155.000000 2612423 7.805290

155.000000 2.610271 10.415562

155.000000 2611534 13.027096

155.000000 58.070232 71.097328

155.000000 2612883 73.710212

155.000000 2.612498 76.322710

ase

File Seitings Display

3 Known Objects

Filter Toggle Label Stack

Item | Speed PA |Mag |Dist(A) |Number  |Name

1 0.540700 257.04 210 2,021 (267739) 2003FM104
2 oaw77 2564 200 2254 (9670 2173
3 0.059679 263.45 23.4 32.342 2013TB188
4 o473 2004 231 26% 0141633
5 0.479544 230.61 22.0 0.860 2014 WA94
6 0.474877 2%6.12 214 0.945 2015XD110
78 1.242078 249.36 25.9 0.482 2019FB

8 0.478408 276.59 219 2025 2019 SF239
9 0.597485 275.58 22.7 1310 20213041
10 0.576388 278.61 22.2 1335 20210M12
1 0.170257 207.16 223 0.232 2025RW
2 0.487502 247.95 216 1.244 2025 VE13
13 o725 3618 27 L1 24P NEAT

14 o7 361 12 L0 24P NeaT



3. Apilar las imagenes en modo “Median”. En Image viewer clicar con el botdn derecho
del ratén sobre el cometa y “View stacked images.

Image Viewer - X

File Display View FEdit Create Location Settings Photometry Reset

Dynamic Stacking
Median v
Iter; 5 Kappa: 2.00

(O zeromotion @ Tracked

Zoom Factor (2x)
|

Contrast (-224)

<]

Crosshair Information

Pixel=(1825, 631)
RA= B3 33 38.43

ADU=[8984]
87 Known Objects - X
File Settings Display Filter Toggle Label Stack
Item |Speed |PA ‘Mag |D|sn:AU} Number | Name |x ‘v ‘RA DE
1 0540700 257,04 210 2021 (267733)  2003FM104 52 582 03343914 409:
2 0440767 25564 210 2254 (486731)  2017HP33 1927 472 03323988 409
3 0053678 6345 234 3234 201378183 545 366 03340032 4091 p
4 0467383 26004 231 2648 20141K33 4% 123 03341033 4037
5 0473544 23061 220 0,860 2014 WAS4 Toggle
6 0474877 2%.12 214 0945 2015¥D110 -
View Stacked Image
7 1.242078 249,36 259 0482 2019F8
3 0478408 2765 219 2025 2018 5F239 Download Observations
s 0,597485 2755 27 1310 20211041 Download Obervations (NEGCP
10 0576388 27861 222 133 2021 0M12 i s )
1 0.170257 207.18 0.232 2025 RW Apply Object Information
12 0.487502 247.95 1244 Add to Track Navigator
1134 o588 03333197 4094 View PSF... | Create abservation...
. “« ” .
4. Aplicar “Overlay” al cometa a medir.
Image Viewer = X
File Display View Edit Creste Location Settings Photometry Reset
Markers... Dynamic Stacking
Overlay..
Transform Meden V|
Background level Ter: 5 Keppai 200

Apply Object Data

Object Number:  240P

Object Name:

Display Stretch..
Channel Selector.

Color Calibration...

Search

Search

If the object has only a provisional designation {such as "2018 W1, use that as the name.

Number
(240)

Name
Vanadis
NEAT
NEAT

Ozeromotion O Tracked

Zoom Factor (2x)
]
Contrast (-224)
]

Intensity (-15)

4]
EEEI

Crosshair Information

Pixel-(1001, 665)
RA= 03 33 40.23
DE=+89 21 43.3
|ADU=[10416]




5. Photometry / Comet Photometry
6. Star Image: Imagen apilada sobre las estrellas, modo “Median”

Image Viewer

File

Display View Edit Create Location Settings Photometry Reset

Comet Photometry = X
Comet Image: RO O e e Eremies @
Orign: | [Nat Set] Apply from Image Viewer Coeffident: 3.0 (30
Number (29P or CjYear): 240P Apply from Image Viewer Update Comet Image
Name: NEAT Apply from Image Viewer |
Sky
Comet-Earth distance (AU):  1.180 Apply from Image Viewer
() 5ky Annulus € Drawn Region
Comet-Sun distance (Al): 2125 Apply from Image Viewer
sky: Update
Extinction Correction: Never « Coeffident: Average ~ S
Coma Aperture (Diameter=46940 km) Actions.

Units: (O Pixels () Aramin @k Format: (O Radius ) Diameter

Update Comp Star Aperture...

Inner: 1 46340 Select Comparison Stars...

Middle: I 85787 Measure Comet Tail..
Sky: I 71219 Update ICQ Settings...

Scale Factor: 1 ~ [pisplay Rings (] Display Text [ Lock Aspect Generate Report...

Image Viewer

File

Display View Edit

Create Location Settings Photometry Reset

Comet Photometry

Star Removal

CometTmage: Ignore radius: 7.0 [v)]
B [Not e Coefficent: 3.0 (3.0)
Number (29P or CjYear): 240P Apply from Image Viewer Update Comet Image
Name: NEAT Apply from Image Viewer [l
Sky
Comet-Earth distance (AU):  1.180 Apply from Image Viewer
() Sky Annulus € Drawn Region
Comet-5un distance (AU): 2.125 Apply from Image Viewer
Shy: Update
Extinction Correction:  Never | Coefficent: | Average v D
Coma Aperture (Diameter=46340 km) Actions

units: (O)Pixels () Arcmin @ km  Format: () Radius ) Diameter

Inner: 1 46940

Middle: 1 85787
o 1 ]

Scale Factor: | 1 ~ [JDisplay Rings () Display Text [JLock Aspect

Update Comp Star Aperture.

Select Comparison Stars...
Measure Comet Tail... Vie

Update ICQ Settings

Generate Repart...

w PSF...

Dynanic Stacking
Median
5 2.00

Tter Kappa:

©zeromotion () Tracked

Zoom Factor (2x)

Contrast (-224)

Pixel=(1825, 631)
RA= 03 33 38.43

View PSF...  Create observation...

Dynamic Stacking
Median

Iter: 5 Kappa: 2.00

() Zeromotion € Tracked

Zoom Factor (2x)

Contrast (-224)

Pixel=(961, 692)
RA= 03 33 42.98

Create observation...



8. Origin: Imagen apilada sobre el cometa, con este centrado, modo “Median”.

Image Viewer

File

Display View Edit

Create  Location

Comet Photometry

Settings Photometry Reset

Apply from Image Viewer

Star Removal

mage Viewer

Apply from Image Viewer

Coefficient: 3.0

Ignore radius: 7.0 @

(.0

Number (29P or CfYear): 240P e Viewer Update Comet Image
Name: MEAT Apply from Image Viewer
Sky Background
Comet-Earth distance (AU):  1.180 Apply from Image Viewer
(O sky Annulus @) Drawn Region
Comet-5un distance (AU): 2.125 Apply from Image Viewer
Sky: Update
Extinction Correction:  Never ~ Coeffident: Average v -
Actions

Coma Aperture (Diameter=46940 km)
Units: (O Pixels () Arcmin - @ km

Inner: I
Middle: I
Sky: I

Scale Factor: 1

~ [IDisplay Rings

Format: () Radius ) Diameter

46940

Update Comp Star Aperture. ..

Select Comparison Stars...

85787

Measure Comet Tail...

71219

Update ICQ Settings...

[[] Display Text [_]Lock Aspect

Generate Report...

View PSF...

Dynamic Stacking

Iter; 5

Kappa:  2.00

(O zero motion ) Tracked
Zoom Factor (2x)

Contrast (-224)

1
Intensity (-15)

]
EEIE

Crosshair Information

Pixel=(1825, 631)
RA= 03 33 38.43
DE=+89 22 12.3
ADU=[8984]

Create observation. ..

9. Asegurarse que nombre y distancias del cometa sean las del “Overlay”.

Image Viewer

File

Display View Edit

Create Location

Settings

Photometry  Reset

Comet Photometry = X
Star Image: View Apply from Image Viewer Star Removal
Comet Image: View Apply from Image Viewer Ignore radius: 7.0 (w]
— OTIGIN: GoTo ‘Apply from Image Viewer Coeffident: 3.0 (3.0

Number (29P or CfYear): 240P om mage Viewer Update Comet Image
Name: NEAT Apply from Npage Viewer =
Sky Background
Comet-Earth distance (AU): 1180 Apply from "aga Viewer
() Sky Annulus ) Drawn Region
et-Sun distance (AL): 2125 Apply fromg/image Viewer
Sky: Update
Gefficent: | Average ~
Actions

Coma Aperture (Diameter=46840 km)
units: (Dpixels () Aramin @ km

Inner: I
Midde: 1
Sky: 1

Scale Factor: 1 ~ | [)pisplay Rings

Format: () Radius ) Diameter

46940
85787

71219

[CIDisplay Text (] Lock Aspect

Update Comp Star Aperture. ..
Select Comparison Stars. .
Measure Comet Tail..
Update ICQ Setting

Generate Report...



10. Sky background: Marcar “Draw region” para seleccionar nosotros el fondo del cielo.
(con Sky anulus el fondo del cielo puede quedar contaminado por la coma o la cola)
Con la imagen apilada sobre las estrellas, buscaremos una region libe de estrellas y
marcaremos un cuadro con el fondo del cielo escogido, esto se hace presionando la
tecla mayusculas al mismo tiempo que pulsamos boton izquierdo y arrastramos el
ratdn. Fijamos el fondo del cielo clicando “Update”.

Image Viewer

File Display View Edit Create Location Settings Photometry Reset

Comet Photometry
Star Image: iew Apply from Image Viewer
Comet Image: View Apply from Image Viewer
Origin: GoTo Apply from Image Viewer

Mumber (29P or Cffear): 240P Apply from Image Viewer

MName: MEAT Apply from Image Viewer

Comet-Earth distance (AU): 1.180 Apply from Image Viewer

Comet-Sun distance (AU): 2.125 Apply from Image Viewer
Extinction Correction: MNever ~ Coeffident:  Average

Coma Aperture (Diameter=46940 km)
unitst (JPixels (O Aramin @km  Format: (O)Radius € Diameter

Inner: I 46940
widdle: I 85787
Sky: I 71218

Scale Factor: 1 ~  [)Display Rings [ Display Text [Lock Aspect

11. Apertura de estrellas de comparacién

- X
Dynamic Stacking
Median ~
Iter; 5 Kappa: 200
© zeromotion () Tracked

Zoom Factor (2x)
Contrast (-224)

Intensity (-15)

K]

Crosshair Information

Pixel=(1025, 631)
RA= B3 33 38.43

1
T ]
vl

- 25 DE=+89 22 12.3
ADU=[8984]
Star Removal
Ignore radivs: 7.0 ]
Coefficent: 3.0 (3.0

Update Comet Image

Sky Background

() sky Annulus ) Drawn Region

Actions
Update Comp Star Aperture...
Select Comparison Stars...
Measure Comet Tail...

Update I€Q Settings...

View PSF... | Create observation...

Generate Report...

: Deber ser un radio en pixeles tal, que nos

permita tener una apertura de un circulo de 100 segarco”2.
S=pi*r’2; r=Raiz cuadrada(100/3.1416); r= 5,64 segarco;

r(pixeles) = 5,64/resolucion;

Ejemplo: Para una resolucién de 1.25 segarco/pixel, el radio de las estrellas de
comparacion seriade 5.64 /1.25 =4.52.

Comet Photometry = x
Ster Image: [ NotSet] Apply from Image Viewer star Removal
CometImage:  [NotSet] Apply from Image Viewer i) 7.0 @
Orign:  [NotSet] Apply from Image Viewer Coefficent: 3.0 G0
Number (29P or CfYear): 240P Apply from Image Viewer Update Comet Image
Name: NEAT Apply from Image Viewer
sky Background
Comet-Earth distance (aU): 1. 180 Apply from Image Vieer
() Sky Annulus - € Drawn Region
Comet-Sun distance (AU):  2.125 Apply from Image Viewer
Sky: Update
Extinction Correction:  Never  Coefficent:  Average v
Coma Aperture (Diameter =46340 km) Actions
Units: (O pixels (O aremin @km  Format: (O Radius Q) Diameter Update Comp Star Aperture...
Inner: l 46940 Select Comparison Stars.
Midde: I 85787 Measure Comet Tal...
Sky: I 71218 Update ICQ Settings...
Scale Factor: | 1 ~  [Dbisplay Rings [ Display Text []Lock Aspect Generate Report...




Dynamic Stacking

Median ~
Iter: 5 Kappa: 2.00

(O Zeromotion ) Tracked

Zoom Factor (8x)

Contrast (-224)

Intensity (-15)

<]

Crosshair Information

1
(4]
Ad

Pixel=(1625, 631)
RA= 83 33 38.43

Aperture -- Comp Star X

Aperture Type:  Target [ Force comp stars to use same aperture as target

Aperture Shape: @ Cirde () Elipse () Rectangle [[JLarge Aperture Mode

Radius 1: 4520000 I
Radius 2:  4,520000

Rotation (degrees):  0.000000

Dead zone: 4520000 I
|

Sky annulus: 4.522000]

Defaults ~ Copy Target to Comp Star | Copy Comp Star to Target
View PSF... | Create observation...

12. Seleccionar estrellas de comparacion:
- Catdlogo ATLAS.
- BandaSloanr.
- Filtro Clear.

Network Settings Tools Calculators Satelites Appearance Window _Help.

GPU Acceleration Tbiect Darabase | Poge
Known Objects
Star Catalog
Dynamic Stacking
Median

Report Parameters Options CMC1S APASS UCAC4 GaiaDR2 GSBEDR3 ATLAS Advanced

Image Directories #Factor (8)
8 Load catalog automatcaly I
Auto Run
B Excude stars having magnitude less than 900 and greater than 20.00
] E] yast (-224)
Catabog: ATLAS Selecta star catalog.
sty (-15)
MagBand: () Skan ¢ ~ Choose a magnitude band from the catalog.
Fiter: - (€) Ciearone. Specy the fite used to acaure the mages.
a and fiter (vhen avaiabie) IZ‘
Fiter Trarsator... E ]
Access catalog via orine (VizeR) service shai Information

xel-(1025, 631
|- @3 33 38.43

Intentar que la desviacién estandar sea la menor posible, con el mayor nimero de
estrellas.

Por cuantificar, STD deberia ser menor de 0,1, para ello jugar con rsry eliminar
aquellas estrellas que se separen mucho de la pendiente, suele ayudar filtrar las



estrella con un B-V cercano al del sol, personalmente elijo minimo 0,6 - mdximo 0,72 y
en caso de no tener suficientes estrellas de estas caracteristicas en el campo, ir
tocando poco a poco esos valores.

Cada vez que cambiemos algun parametro como RSR, magnitudes, indices de color,
etc. Hay que volver a pulsar “Refresh”.

8" Comp Star Finder

Mum ‘ RA | DE | Mag | BV) | VR ‘ v
1 114.299642  19.145900 14.118 0.681 0.407 |
2 114.287634  19.093511 14.5920 0.673 0.409

3 114.282162  19.022357 13.373 0.643 0.388

4 114.280356  18.836333 14.995 0.614 0.369

5 114.272468  18.914475 14,456 0.635 0.389

[ 114.233994  19.003932 13.092 0.624 0.370

7 114.225683  19.075540 14.904 0.616 0.371

8 114222991  18.923920 14.808 0.608 0.364

9 114192822  18.961951 13.426 0.658 0.394

Min magnitude: 9.0 (] Max magnitude: 15.0 (]

Min (B-V): [ ]

Max (B-V):

0.72

Loopee 000 ol Lz (V-R): 0.00 ]
i wisibility; 1000 O Mai visibiliey:  100.0 ]
Min SMR:  50.00 [} Max SHR:  300.00 ()
B Radius: I 33.6 arcmin from markers
Defaults Refresh

8 apply Filter

Slope: 1.083  Std: ©.062 mag

15.@e8

14.56
14.12
13.68
13.24

12.

True Magnitude

12.

11.

11.

11.

18.

| | | |
-14.5 -13.8 -11.5

Instrument Magnitude

HjIIIIIII\\IIIIIII\\IIIIIII\\IIIIIIIHIIIIIII\IIIIIIIIHIIIIIHHIIIIIIHIIIIIIIH
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Cuando consideremos aceptable el Std, seleccionamos las estrellas para afiadirlas a la
lista de estrellas de comparacion.

B Comp Star Finder =
frn |6 EE =y R (0GR “| Slope: 1.863 Std: 0.062 mag
15.88 —
14.56 |
T wazf
Add to Active Comp Stars
-
2 13.24
[
o
= 12.88 |
Min magnitude; 9.0 [ ] Max magnitude: 15.0 [] £
E 1238}
Min 0L O () Max ADL; 65535 O
11.92 |-
Min (B-v): 0.60 [ /] Max (B-v): 0.72 (]
11.48 |-
Min {y-R);  0.00 () Max (y-R):  0.00 O
11.84 |-
Iin wisibility;  100.0 () Max visibility:  100.0 O
MnSNR: 50.00 @ Max SR; 300.00 16.62 -4 | | |
-15.9 -14.5 -13.8 -11.5
B radius: I 336 arcmin from markers Instrument Magnitude
Defaults 8 2poly Filter Refresh IﬁllIIHIH||||||||H|||||||||\||\||||||\||\|||||||||\||||||||H|H|||||H|H||||H}|

13. “Generate report”

|{f|||II||I\||I||II||HI\II|III\II\|II||I|||\|||I||II|\II|III|IIHIH|I|I|I|HI|II{?| X







