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Macro Functions...
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Update AstrolmageJ..

Release Notes. ..

Refresh Menus

About Plugins ’
About AstrolmagelJ...




“@ Astrolmage) Updater X

Upgrade To: |GEUVRI fadl

You are currently running AstrolmagedJ 5.3.1.00.

To upgrade or downgrade to a different version, select it above.

The "daily build" option may contain updates since the latest numbered version.
Click"OK" to download and install the version you have selected above.

After a successful download, AstrolmageJ will close.

Restart AstrolmagedJ to run the updated version.

Click"Cancel" to continue using the current version.
v Allow automatic update notifications at startup

OK | Cancell Release Notes
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Ctri+X < 3
Copy Ctr+C 757806963 277493203
Copy to System
Paste Ctrl+V
Paste Control... J
Clear 531557330
Clear Outside P @ Memory (64-bit) b
Fill Ctrl+F
D Ctrl+D Maximum memory: [gUdY MB
raw
Invert Ctrl+Mayls+l Parallel threads for stacks: ,4—
s : ™ Keep multiple undo buffers

Options d Appearance...
Arrow Tool....
Colors...

¥ Run garbage collector on status bar click

Compiler... OK | Cancell Helpl

Conversions...

DICOM...
Fonts...
Input/Output. ..
Line Width...
Misc...

Plots...

Point Tool...

Proxy Settings...

Roi Defaults. ..
Rounded Rect Tool...
Startup...
Wand Tool...

Fresh Start
Reset. ..
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New 1AL A [ ©] %] «
Open._.. Ctrl+0O
Open Next Ctri+Mayas+O

@‘M|EP"‘?|:*’

Open Samples - B

Open Recent

Import Image Sequence. ..
Show Folder P Raw..
Close Ctrl+W LUT. m
Close Al Ctri+Mayis+wy ' oXtImage.. il
Save Ctri+5 JECIR
Save As , Results_..

Revert Ctri+Mayus+R Table

URL...

e Stack From List...

Print... CU+P | T1FF Virtual Stack...

Cluit AV

b " XY Coordinates__.

ofileEx plarerSMicrosoftlEdge s 20257 204 Animated Gif...
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:;. @ Import Image Sequence

Dir:

drag and drop target

Type: |default -
Filter:

I;

file name filtering text (can also enclose regex in parens)
Start: |1
Count: |430

191

Step: |1
Scale: (100 %6
Filter based on FITS header keywords and values:

(filtering not accounted for in file count and stadk size below)

Value 1: I—
Ii

Keywoard 1

W

= AND © OR
Keyword 2

W

WValue 2:

¥ Sort names numerically
W Use virtual stack

[~ Open as separate images
Matched files: 429

Estimated stack size: 2003.2446 MB

IOBSERVACIONSISR-HAT-P-32-2023-09-24/HAT-P-32/Light'SR_:

ot

Browse |

Ok | Cancell Helpl
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File Preferences Contrast View Annotate Measure Edit Process
1/429 (HAT-P-32_Light_SR__001.fits); 1528x1528 pixels; 16-bit; 1.9GB (WCS=RA-SIP,DEC-SIP,TAN,CD matrix)

ImageJ X: 951.2338 | ImagelY: 1,521.5437
RA:| 02:04:28.784 DEC:| +47:03:36.01
FITS X: 951.7338 FITSY: 6.9563

1791.9 66558

120318 17919.7 238076

FEO SE2 2% H%E

Color Analyze WCS

Value: 755.0000
Peak: 815.0000

Int Cnts: -220.3754
& &1 (16

296955 355834 414713 473592 532471

+% %8 _\,z{‘ '

53135.0 65535

{0.0000 [ min

[ 814.9214black

mean: 864.3919

white:|  1,088.2125

max:[_65,535.0000]




Uy Multi-Aperture Measurements

First slice ﬂ_|
Lastslice 4] 429

Fixed/Base radius of photometric aperture ﬂ J
Fixed/Base radius of inner background annulus ﬂ J

Fixed/Base radius of outer background annulus ﬂ J 12

EEEEE

() Fixed Apertures as selected above

(O Auto Fixed Apertures from firstimage T1 radial profile Mormalized flux cutoff threshold:

(® Auto Fixed Apertures from multi-image T1 radial profiles  Mormalized flux cutoff threshaold:

() Auto Variable Apertures from each image T1 radial profile  Normalized flux cutoff threshaold:

(O Auto Variable Apertures from each image T1 FWHM FWHM factor: ﬂ J

(®) Place all new apertures

() Place first previously used aperture

(O Place 13 previously used apertures
Place 0 imported apertures

[]Use RA/Decto locate aperture positions

[ Use single step mode (1-click to set first aperture location in each image)

0.015%
00113

0013

j 14

(0= cutoff=1; default = 0.010)

(0= cutoff =1 ; default=0.010)

(0= cutoff =1 ; default = 0.010)

Allow aperture changes b n slices in single step mode (right click to advance image)
Auto comparison stars Enable log [ show peaks
Smoothing Filter Radius 351 pixels
[ Auto Thresholds Max. Peak Value 58,981.50 Min. Peak Value 1,159.91 5
Base Aperture 1= Max. Comp. Brightness % 150.0 =  Min. Comp. Brightness % 50.0
Weight of brightness vs. distance % 50.0 = Max. Comp. Stars 1215
[] Centroid apertures (initial setting) [] Halt processing on WCS or centroid error
Remove stars from background [] Assume background is a plane
[ Prompt to enter ref star apparent magnitude (required if target star apparent mag is desired)
[ Update plot while running Show help panel during aperture selection
Update image display while running
CLICK 'PLACE APERTURES' AMD SELECT APERTURE LOCATIONS WITH LEFT CLICKS.
THEM RIGHT CLICK or <ENTER= TO BEGIN PROCESSING.
(to abort aperture selection or processing, press <ESC=)
Place Apertures Aperture Settings Cancel




File Preferences Contrast View Annotate Measure Edit Process Color Analyze WCS

ImageJ X: 770.4563  ImageJY: 1,519.3915 Value: 847.0000
RA: DEC: Peak: 875.0000
FITS X: 770.9563 FITSY: 9.1085 Int Cnts: 12,088.1958

@ Seeing Profile (V) — O
1/430; 496.71x23.48 (600x600); RGB; 591MB

HEO S Ee /X% Eom+E FRRAX W

Final aperture: 5.000-10.000-15.000 pixels
I I T T

20

+  Aperture Radius

18 | + Outer Sky

e - - =

Radius [px]
=

Finding radii...

| | | | | |
0 50 100 150 200 250 300 350 400
Slice

Summary PNG Stack PDF Stack GIF Copy...

0_1535.9 6393.9 11263.8 16639.7 22271.6 27647.5 33279.4 38911.4 44287.3 43919.2 55551.1 60927.0 65535

[o.0000 fmin [ 806.1929]black mean: 907.5615 white:[ 1,366.1852]  max| 65,535.0000]




B sr.a (V) 46.5%) - O X

File Preferences Contrast View Annotate Measure Edit Process Color Analyze WCS
1/429 (HAT-P-32_Light_SR__001.fits); 1528x1528 pixels; 16-bit; 1.9GB (WCS=RA-SIP,DEC-SIP,TAN,CD matrix)

ImageJ X: 322817 | ImagelY: 1,528.0000 Value: NaN
RA:| 02:07:10.739 DEC:| +47:02:41.92 Peak: 910.0000
FITS X 32.7817 FITSY: 0.5000 Int Cnts: 409.8684

FEO e e2% E%E+E XRAXZ P

1535.9 6393.9 11263.8 16639.7 22271.6 276475 33279.4 383911.4 442873 43919.2 55551.1 60927.0 65535

l0.0000 fmin [ 814.9214]black mean: 864.3919 white:[ 1,088.2125]  max| 655350000




Il Data Set 3 Fit Settings — ] X
File Auto Priors
rel_flux_T1
User Specified Parameters (not fitted)
Orbital F ers Host Star Parameters (enter one)
Period (days) Cir Ecc w (deg) Sp.T. Teff (K) 1K R* (Rsun) M* (Msun) p* (cgs)
10915 0.0 2 0.0 5 |F5v v ‘ 6530 |5 | 0.270 -5 ‘ 1.300 -2 1400 -5 | 0.890 -
Transit Parameters
[] Enable Transit Fit Auto Update Priors Extract Prior Center Values From Light Curve, Orbit, and Fit Markers
Parameter Best Fit Lock Prior Center Use Prior Width Cust StepSize
Baseline Flux (Raw) 0.052754275 [éoj ] 0.053277771 = O 0.010655554 - O 0.053277771 =
(RDIR‘)Z 0.017633185 [(-ﬂ (| 0.054721875 = O 0.027360937 - O 0.054721875
a/R. 2,267430008 ﬁ-j O 3764554611 = [ 702 O 1.0 2
Te 2460341, 546567427 [ﬂ [l 2460341.520903 = O 0.015 = O 0.04
posom o) [ wewwml® 0 me:| O wo: O o
Linear LD ul Eﬂ %] 0.1}%{ D| 103 |:|| 0.1
Quad LD u2 [ o.300000000 | & o3 O wi O 0.1
Depth (ppt) b 14 (d) 14 (hms) 123 (d) tau (d) p* (cgs) Rp (Rjup)
Calculated from model I 19.22 I I 0.058 =[] I 0.181467 | I 04:21:19 | I 0.136013 | I 0.022727 | I 0.1851 | I 1.68 I
Detrend F ers
Use Parameter Best Fit Lock Prior Center Use Prior Width Cust StepSize
[0 ARMASS v ﬁ-j 0.0 2 Lo 0.1f
[ _urc v l:-(oj I 0.0 :l 1.0 = 0.1
@ somen [ oowwsan]e O wof| O] 03] O ort]
S L= — ] o2 O
O | XEms)_T1 v :’:—@j | -0.000000007 :I | 102 | 0.2
ol I — w2 O
Fit Statistics
RMS (ppt) chiz/dof BIC dof chi?
Fit Statistics [ as7essz || sawesizz || suaew || 90 [| 2460 |
Fit Optimization
Outlier Removal Comparison Star Selection Detrend Parameter Selection
o Clean -141 | Quick Optimize ~ H Start ‘ Max Detrend Pars.: 33| Exhaustive Optimize v Start
N x o: 5K -1 Iter. Remaining: 0 Min. BIC Thres.: 2 Iter. Remaining: 0
Plot Settings
Line Color Line Width
[41 Show Model Show in legend || gark gray V| [] Log Optimization
. Show in legend Line Color Line Width Symbol Symbol Color Shift
[[] Show Residuals O Jight blue circle purple , 0.075 =
Fit Control
Fit Update Options Fit Tolerance Max Allowed Steps Steps Taken
Fit: Control Auto Update Fit Update Fit Now | 1.0E-10 %l { 20,000 -2/ | 3466 |




= Multi-plot Main — O x
File Preferences  Table H-axis Y-axis Style Help
- Data (Measurements)
Default X-data ¥-datasets Detrend Vars Rel. Mag. Reference W, Marker 1 &] Copy V', Marker 2 &]
D_UTC v 15 -5 sets 35 10 -5 samples 0,43 = | || QI 0.602 -5
Title Subtitle Legend
(C)Mone (@) Text () Programmable | % () Mone (@) Text () Programmable | % Align: () Left (@) Center () Right N
HAT-P-32 Montcabrer Om3 r filker Position
Top Middle Bottom || Top Middle Bottom || Top Middle Bottom
Left Center Right Left Center Right Left Center Right
X-Axis Label Y-Axis Label Trim Data Samples ——
(JMone (@) Column Label () Custom Label S5/ || COMone @) Column Label  (O) Custom Label N Head =
Tail 0-s
X-Axis Scaling Y-Axis Scaling Plot Size ——
(@) Auto X-range (") First ¥-value as min () Custom X-range : () Custom Y-range
(t—lD X-width 0.226524 % X-max  2458689.612554 = (t—lD ¥-max 1.025902 | Height 933 12
Xx1E 0k D X-min  2458689.33603 %||vx1E| 02 ¥-min 0.942677 = Width 1,001 %
Phase Folding
T0O (Days) Period (Days) Duration (Hours)
(@) Unphased () Days Since Tc () Hours Since Tc () Phase 2457000 * Sync e AE %P | | oddjeven
Meridian Flip Fit and Normalize Region Selection Other Panels
Show Flip Time Show Left Trim Left Copy Right Right Trim Redraw Flot Add Data
= = = = = =
O 0.328 = []]-0.118919 = 0.48 15 | |l 0.602 2 1.743194 = |[] —— E—




“ Multi-plot Reference Star Settings

— L] pd
Select reference stars to indude in tot_C_aonts and rel_flux calculations
Shn::n.n. Magnlmdes Hide Magnitudes
Reference Star Selection
Mone All Save Recall Cyde Enabled Stars Less One Cyde Individual Stars

CID Cll CIE C13

Green checkbox border - aperture peak count under linearity limit
Yellow checkbox border - aperture peak count over linearity limit

Red chedkbox border - aperture peak count over saturation limit

Save/Show Current Configuration

Save Table Save Apertures Send to Multi-aperture Show Apertures




44 Multi-plot Y-data — (] X

T Gl Petne xdaw QR vda [§] 0 fOE voperand B color  Symbol Umes P SPOS R Tt coofhsent  Doteset | Meghet mag ma Sele  thenswi O FRRe Lo customiegend [ 007
Ll 2 @ |son v O | v o |mour v O bwe vjjgt v O 12 Of| s v@0O0 0] v/~ 02D 1H ewswflHoo 1] RE S regear
]® 2 & [ v O | v o |ouc o O [ e v O EH o [0 B oles :[ouc v+ 02D i esmffoo 1] RE S e
Gl® 2 & [oa v/ O |relfxr v o |our | O [eakgre. v|et  ~ O 2 o% (B LYY O oooses < [ammss ~|[ | O 2o 2] essHiopo 1 BE S Leseas
[F]M O & [shn v O |relfsces v o v/ O ra e v O o[ @00 <[+ O [2o ] wsEloo| 1 BE S esenas
s M O & |defeut v O relfuxcs ~| o ~| O v vl O| (Hao®|« vJl®@0 0O ‘ «|B~ 020 sz essEoo 1 RE S s
s MO & |dhn v O |refuxcs v o v O v /O o |« v/®@00 oz] v/~ O 20 i oosiHool 1] X E ® Leoenss
El-lj B | defauit v O |relfuxcr “l o v| O [brown |t ~| O i g off v®O0O 0z] v//Il~v O 20 3 s oo A R ® Legend7
] 0 & |stu v O |refuxcs v o o O |pume /o v O] FHo%[w -l®@00 oz] -/l O2o B el oo B RE 9 e
[]W 0 & |st v O | v o v| O [dakgre.. v|[arce v O | 1 g&F [o v|® O Olo.000037s =] oy 0o i wwElpog s X E® e
l\:llzsn_m v O |relfuxcio ¥ O v| O back ~vjgot v O 15g% | of v®@OO oz] v/~ O 20 13 wesiHOD S| % [ @ Legendi0
Ell 0O & |eo_ms v O |relfucen ~ O v| O |dakgray v|dot ~| O | 15 O% | of v®@ OO of ~|/Il~ O |20 e RS == S| 8 [ @ Legendnr
2z @ O & |some v [0 relfuxci v O ~ O M v O 15 O% |off v @ O O|ooosers 2 v/~ O 20 1 o oo skt % [ ® Legendi2 2
B [l O & |defait v O refuxci3 v O ~ O M v O 15 08 |off v®@ OO 02 v/~ O 20 09ls| w063 0D 55| 3 [ @ Legendis 13
[#] M O 2 [shmn v O o o O [oeen  V|[ea O[] EHo[w @00 o] |/~ o2o 12 eoslt ool s %@ @ Lecenars [14]
[=]M 0 @ |con v O “ o o| O [dakgre. v|[ot v| O | 1ok [ YJ@0 O oz] «|/l~| O 2o 2 ewltlool B RE S Leces []
(5| O @ [sefair v O « o ~| O v O 1o« @00 0% -/ | O 2o it emiEioo s XRE @ esenass [1s]
(7] O 2 |« < O “ o o O fwe Y v O EHok|w @00 0: /[~ O 2o 3 emEloal sH %@ ® e
[=] M O @ |sn v O |wihTt “| o ol O oy vfeat v B | Ho¥ s v®@00 0 /- O2= s wpgn shE XA S Leendn
v MO @ |defai v O sopxeT ~ 0O v O v v E| 1Fgf|F v@®@OO o} vl 028 i s oo| s RIE S Legendrs 1
=] 0 @ |stun v/ O |amasss v o ol O lea Vot v @ o [w V@00 0 B 02s =25 «EFHoo B @ ® e
[2] W O 2@ |san v O |wtcats vl o v O [pown  v|fet v 3| HoB[w @00 0 Y/l 02 25 koo sEH XES e
2z B O B |defai v O xFms)Tm v 0o v O v v = g of v ® 00 0 v /Il~ O 2= 15:‘| S5O0 sl B @ Legendzz 2
(2|l O & |d v O |vems)m v o v O v 8| 1Ho@ |« vl®@00O 0 |- 02z s wEloo| sE @@ e




4= Plot of Measurements - b4

HAT-P-32

Montcabrer Om3 rfilter

T T T T T T T T
1.04 =
1.03 =

« rel_flux_T1 (normalized} (RMS=23.15 ppt) x(0.2)
« rel_flux_T1(JD_UTC+AIRMASS+AIRMASS detrended) (normalized) (RMS=4 87 ppt) x(0.2)

+« rel_flux_T1 (JD_UTC detrended with transit fit) (normalized) (RMS=5.26 ppt) (depth=41.18 ppt) (BIC=773.4)x(0.2)

- rel_flux_T1 Transit Model ([P=2.15], (Rp/R*}"2=0.1993, a/R*=4.4, i=74.8, Tc=2460212 542806, [u1=0.3], [u2=0.3])
1.02 - y =

. e . »
-,

101 =

—_ b \,M L o osoo

.§ o\l‘ o.o. .' j. "”‘ . ‘N‘ * .: \0 -

e} - | -

T * | % .

E : ““‘-,..:,-W,,s/ v

21.00 |- ! _

b |

[=] 1

+ |

=) i

E‘ 1

I 1

- 090 I =

5

=

[

»
X et a SN
098 =
. *
Predicted
Ingress
0.95 1 1 1 0480 1 1 1
0.35 0.40 0.45 0.480 0.50 0.55 0.65 0.70
Geocentric Julian Date (UTC) - 2460212 (mid- exposure} Al 5.3.1.00

Help | Copy.| POF | PG| x=0.€243, y=1.0228




4 Multi-plot Main - O X
File Preferences  Table K-axis -axis Style Help

Select open table...

Append open table as new rows... Detrend Vars Rel. Mag. Reference W, Marker 1 A] Copy . Marker 2 A]
Append open table as new columns... 3ps 10 -2{samples 0.48 12| [ 0.602 -
Open table from file... Subtitle Legend
Append table from file as new rows... |None (@) Text () Programmable = Align: (O Left (® Center () Right iy
Append table from file as new columns... ntcabrer Om3 r filter Position
Open plot configuration from file... ' '
Open table and plot configuration from file... op Middle Bottom || Top Middle Bottom
Save data to file... ' '
=ft Center Right Left Center Right
Save data subset to file...
Y-Axis Labal Trim Data Samples ——
Rl BRI S =4/ [| ONone @) Column Label () Custom Label S Head 0
Save plot image as JIPG... Tail ol
Save plot image as vector PDF...
Y-Axis Scaling Plot Size
Save plot configuration... ) Custom ¥-range (0) Auto Y-range (®) Custom Y-range
Create NEB search reports and plots... K 2453689.512554 % g) ¥-max 1.025902 2 Height 933 2
Create AAVSO Exoplanet Database formatted data... [|  2458689.33603 || Y x IE 0F f-min 0.942677 |7 Width LO01F
Create AAVS0 Variable Star Report... I Phase Folding
Create Minor Planet Center (MPC) formatted data... T0 (Days) Period (Days) Duration {Hours) _
2457000 % Sync 1f= 3 | []2® [ |oddfeven
Open plot configuration template...
] : ‘Fit and Normalize Region Selection Other Panels ——
Save plot configuration termplate... ) ; )
Left Copy Right Right Trim Redraw Plot Add Data
Saveall. 0.8 |l 0.602 % 1743194 = | ] e —

Save all (with options)...

Save all All preferences to backup file...
Restore all Al preferences from backup file...

Restore all default All preferences...

Exit




@, Save data subset

Select datasets in the order (left to right) desired in the output file.
No column will be output for blank selections.

K B CY B (Y I

[+] Comment headings with ‘#
[[] Save row labels




0.45 0480 0.50 055
Geocentric Julian Date (UTC) - 2460317 (mid-exposure)




~

4

5

3

12
|15|

b}
g

&
]

&
]

i)
<

Ooooooo0ooOoooaogoao

<

Auto
Scale

Oooooaono

ES N CY IR LY R L A CY I N

default

default

default

default

default

default

default

default

default

default

default

default

default

default

default

X-data

Input a o [G Func- == 4 Show p—

@ Add new columns to table

[ iAdd new column from X-data;

Mew column name (from X-data): |JD_UTC_EI

W Add new column from Y-data

Mew column name (from Y-data): |re|_ﬂux_T‘1_dfn

v Add new column from Y-error

Mew column name (from Y-error): |re|_ﬂux_err_T1 _dfn

[~ Add new column from fited model

Mew column name (from Model): |re|_ﬂux_T1_dfn_mode|

[~ Add new column from model residuals

MNew column name (from Model Residuals): |re|_ﬂux_T1_dfn_residua|

[ Add new column from model residuals error

Mew column name (from Model Residual Error): |re|_ﬂux_err_T1_dfn_residual
v Remove Scale from Y-data and Y-error before saving

v Remove Shift from Y-data before saving

***MNew data column(s) will be added to the open table **
**Save table to save new column(s) to disk.**

o |

T T —— |

Cancel
—



W, Save data subset X

Select datasets inthe order (left to right) desired in the output file.
Mo column will be output for blank selections.

Mumber of data selection boxes (nexttime): ﬂ J 12
Column Enabled
01: | JD_UTC ~
02 | rel_flux_T1_dfn W
03: | rel_flux_err_T1_dfn ~
04: v
05: ~
06 v
07 v
08: v
09: v
10 ~
11 ~
12 ~

Comment headings with #

[ save row numbers [ save row labels

oK Cancel




4+ Multi-plot ¥-data

l;:: I‘C:;I' Plot ;;';I‘; X-data _I;"'.';;; Y-data ':':;; Y-operand
O default v [ |rel_flux_T1 ~| O |I_uc
O default v [ | rel_flux_T1 v| O |Ibutc
O default v [ |rel_flux_T1 v O |burc
O [ |default v [ |rel_flux_c2 ~ O
5 O [ |default v [ |rel_flux_cs v 0O
E O [ |default v [ |rel_flux_cg v O
00 0O | defoutt < O g
8 O [ |default ~ O v 0O
El ] default v| [0 | ccoTeMp v O |mourc
il default v [0 | width_T1 v O |mburc
] default v [ | Skypixel_T1 v O[>t
12 | | default v| [ |AIRMASS v O |morc
il default v [0 |totC_ents v O |mburc
] default v [0 | x%FITS)_T1 v O[>t
] default v| [O |vEFIms)_T1 v O |mourc



“F Plot of Measurements

HAT-P-32
Montcabrer Om3 rfilter
T T T T T T T T

14
o
&
o
& CCD-TEMP (normalized) (RMS=-8.92 ppt) x(0.7)
13 o Width_T+{normalized) (RMS=8917 ppt)x0:25) o m
o Sky/Pixel_T1 (normali (RMS 2pp o
(=]
o t-:nt C_cnts (normalized) (RMS=450.90 ppt} o 0°
12 b & X(FITS)_T1 (norma ] ppt ) o 2 |
’ T . Y[FITS _T1 (normalized) (RMS=0.00 ppt) x(5) =] % B

11 -

10 -

CCD-TEMP x(0.7) - 0.413 (normalized)

07 -
06
05
04 2
1 1 I 0430 1 1 [ 1 1
0.35 0.40 0.45 0.480 0.50 0.55 E EEQ 0.65 0.70
Geocentric Julian Date (UTC) - 2460212 (mid-exposure) AlJ5.3.1.00

Help | Copy..| POF | PG| ==0.3485, y=1.5595
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