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Analysing lightcurves -
from the HOYS database .. -

_ httpfs':// h'oys.spa_ce



1.4 1

- RN | (GHTCURVES

You've taken your
Images

Offset [mag]

You've processed them
on the HOYS server

bnitude [mag]

T Now look at the
A lightcurves of some of

| the stars in your target
S object

R 75 N ol -'-'-r'r"."é RO
0.04f-+" 3 Hugag i E!-E;E;‘::zg;ﬂs -

o
©
=
Bl
7}
)
E
o

—0.4 -

12 13 14 15 16 17 1
Calibrated Magnitude [mag]

19 https://hoys.space



LIGHTCURVE PLOT

Lightcurve Plot - Experimental Feature
e Go tothe HOYS server as

:;:of ot ‘ before using the link
. from the HOYS website
« ® Co-ordinates

Units: There is no need to login
+ O Degrees Degrees for this
» O Hours Degrees

Co-ordinate frame: [FK5 v | Click on

Radius (aresec): |10 in the menu bar to bring

Search up this screen

https://hoys.space




Lightcurve Plot - Expe CHOOSING OBJECTS

Input: |2MASS J21383981+57084 |

You now need to enter the ID

Hpecriipic or co-ordinates of a star to
+ (©Name extract the data from the
« ) Co-ordinates database
Units: Here's a nice example in
« O Degrees Degrees IC1396A
» O Hours Degrees Enter ID for star:
Co-ordinate frame: | FK5 v/
Radius (arcsec): |5 Check
Set the
e Click on

https://hoys.space




CHOOSING OBJECTS

e The search may take a while

the first time - but should get
quicker

Lightcurve Plot - Choose a star

HOYS-CAPS Name Number of Datapoints Median Magnitudes

324 669843 57.1489285 2 B: nan I: nan R: 14.8763 U: nan V: 14.7521 HA: nan

324.6657525 57.146426 3918 B: 15.44521: 142475 R: 14,5247 U: 14 8896 V: 14.7143 HA: 14.3980
324.670527 57.144032 1 B: nan I: 142997 R: nan U: nan V: nan HA: nan

324.669423 57.143892 1 B: nan I: nan R: nan U: nan V: 14.6479 HA: nan

e These are the stars found in

that area

https://hoys.space




CHOOSING OBJECTS

e Our object is the one with the
most datapoints for a small

search area

Also shows magnitudes in
each filter

Click on the link

Lightcurve Plot - Choose a star

HOYS-CAPS Name Number of Datapoints Median Magnitudes

324.669843 57.1489285 < B: nan I: nan R: 14.8763 U: nan V: 14.7521 HA: nan

324.6657525 57.146426 3918 B: 15.4452 1: 142475 R: 14.5247 U: 14.8396 V: 14.7143 HA: 14.3980
324.670527 57.144032 1 B: nan I: 14.2997 R: nan U: nan V: nan HA: nan

324.669423 57.143892 1 B: nan I: nan R: nan U: nan V: 14.6479 HA: nan

https://hoys.space



Lightcurve Plot - Experimental Feature
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Download data used to make this lightcurve
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Toolbar
Filter selection

Datapoints for each filter

Star magnitude
Julian Date

Enable error bars &
Update graph

Download data for
further processing

https://hoys.space



Lightcurve Plot

LIGHTCURVE DISPLAY

Deselect all filters apart
from the

Use your mouse to drag
a rectangle around a
chosen region

N N N N J

2458200 2458400 2458600 2458800 2459000

This zooms in on the
area
A clearer view

Lightcurve Plot
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Lightcurve Plot

2458850

Time (D)

LIGHTCURVE DISPLAY

e Choose to view in other
filters

ooeove




LIGHTCURVE DISPLAY

e Some features - error
bars enabled

Some datapoints have
very large error bars

Many outliers / spurious
points to be ignored

Gaps in data when object
was not visible

Fainter blue data is often
less clear

https://hoys.space




Magnitude

Lightcurve Plot

Time (ID)

LIGHTCURVE DISPLAY

Not all lightcurves are so
clear and obvious

Here's one in the target
field IC5146

NN N N N J
(3]




Magnitude

2458200

Time (JD)

LIGHTCURVE DISPLAY

Some short term
variability

Many spurious points

Some long term

variability

e Further
calibration
before data is
published
Removes
many outliers

https://hoys.space




LIGHTCURVE DISPLAY

e Another interesting star
a Carbon Star

Giant star - very red - too
faint in blue - too bright
in Rand |

o NN N N

Magnitude

e e . S ACAARD o ARG AR
2457800 245800 2458200 2458400 2458800

Time (/D) https://hoys.space



Magnitude

0
2458000

458700

Lightcurve Plot

Time (JD)

LIGHTCURVE DISPLAY

One more interesting star

Giant star with long term
variations

Just outside IC5146 - not
in the cluster

List of the objects in
this video is on the
website

Find your own stars!
HOW?

https://hoys.space



SIMBAD

simbad.u-strasbg.fr/simbad/ - G by [0 67

co-ordinates

[CoMYl Foral Simbad VieR  Aadin  XMatch  Other-  Help
SIMBAD Astrefiomical Database - CDS (Strasbourg)
What is SIMBAD ?

Queries Documentation
basic search User's guide

Information

Presentation
by identifier

by coordinates Image thumbnails
by criteria Query by urls
reference query Nomenclature Dictionary BETA - Mobile version
scripts Object types
TAP queries List of journals SimWatch

Measurement description

options Spectral type coding Release:
| User annotations documentation SIMBAD4 1.7 - May-2018
Display all user annotations Acknowledgment Release history

- Basic search

The SIMBAD astronomical database provides basic data, cross-identifications, bibliography and measurements
for astronomical objects outside the solar system.

SIMBAD can be queried by object name, coordinates and various criteria. Lists of objects and scripts can be
submitted.

Links to some other on-line services are also provided.

identifier, coordinates (radius=10 arcmin), or bibcode

SIMBAD search clear| help

Install the Simbad basic search in your tool bar httpS//h OySSpace




SIMBAD

e Here's the 2nd star we
looked at

Basic data :

EM* LkHA 245 -- Young Stellar Object

Other object types: * (CSI,GEN#,...), Y*? (Ref,2015ApJ]S..220...11D,...), Em* (EM*,HBC,...), Y*0 (Ref,[GMM2@@9]), *iC (IC), IR (2MASS)
ICRS coord. (ep=J2000) : B e VIR VI E R EW IV pEVpT (Optical) [ ©.0217 ©.09197 90 ] A 2018yCat.1345....06G
FK4 coord. (ep=B1950 eq=1950) : 21 51 34.5810283900 +46 59 ©2.879409538 [ ©.0217 0.0197 90 ]
Gal coord. (ep=J2000) : 094.3683812415813 -05.5422052064153 [ 0.0217 0.8197 90 ]
Proper motions mas/yr : -3.677 -3.003 [0.044 ©.043 90] A 2018yCat.1345....0G
Parallaxes (mas): 1.3557 [0.8258] A 2018yCat.1345....0G
Spectral type: KO D ~
Fluxes (10) : U 18.403 [0.019] C 2013MNRAS.434..806B
B 16.61 [~] E ~
V 15.17 [~] E ~
G 14.3324 [0.0090] C 2018yCat.1345....0G
J 11.48 [0.03] C 2003yCat.2246....0C
H 10.42 [0.03] C 2003yCat.2246....0C
K 9.79 [0.03] C 2003yCat.2246....0C
g 15.904 [0.007] B 2013MNRAS.434..806B
r 14.597 [0.006] B 2013MNRAS.434..806B
i 13.793 [0.008] B 2013MNRAS.434..806B https://hoys.space



Interactive AladinLite view

SIMBAD

Shows an image of the
star

Within IC5146

Zoom in/out with scroll
wheel

) 1"6) ‘ §
W - 2MASS @ Dss ) SDSS D

Click on 2MASS (2-Micron
infrared survey)

Shows cluster without
nebulosity

Interactive AladinLite view

O @amassOossO spss v)

https://hoys.space



Query - IC5146 submit |d_; C.D.S. - SIMBADA rel 1.

Available data ! Basic data = Identifiers » Plot & images e Bibliography e Measurements » External archives e Notes e Annotations ; | I\/I BA D

Basic data :

IC 5146 -- Open (galactic) Cluster SIMBAD [query around] with
Other object types: OpC (Ref,2014A8%A...564A..79D,...), €1* (C,Cl,...), HII (LBN), ISM (Min), *iC (IC) H d f. d
ICRS coord. (ep=J2000) : 21 53 24.9 +47 16 @9 (Optical) [ ] E 20@9MNRAS.399.2146W —— OW O yo u In
FK4 coord. (ep=B1950 eq=1950) : 21 51 28.3 +47 @1 43 [ ] . .
Gal coord. (ep=72000) : 094.3833 -05.4949 [ ] |ntereSt| n g Sta rS?
Proper motions mas/yr 2.31 -0.93 [0.13 ©.12 90] C 2003ARep...47....6L °
i i i . V(km/s) -17.8 [~] / z(~) -0.000059 [~] / cz -17.8@ [~]
Radial velocity / Redshift / cz : ma) s bl g ) 00 1 Sea rC h for I C 51 46
Parallaxes (mas): 1.213 [0.129] C 2018A8A...618A. .93C
f .
SIMBAD query around \ with radius 20 | arcmin
Interactive AladinLite view Click

with radius set to -
say - 20 arcmins

0) 4f6\| )
W Y Mass @ pss )| SDSS v )

https://hoys.space



SIMBAD

e Shows all objects in
that area around

Query : coord 21 53 24+47 16.0 (ICRS, 12000, 2000.0), radius: 20 21 53 24.00000000 +47 16 00.000000( * 20 | arcmin v) submit query| your ta rg eto bJ ect

Number of rows : 895 @ plot Want to seg

Click on the

N Identifier dist(asec) Otype ICRS &2000) ICRSD%%OOO) Mag U Mag B MagV Mag R
1 IC5146 0.00 OpC 2153 24 47160 .
2 [HD2002] Star 117 10.12 X 215323.23 +47 16 06.4 22,55 21.03 ObJ ect 'type
3 | [HD2002] Star 118 10.12 * 2153 23.23 +47 16 06.4 22.06 20.45 .
4 [HD2002] Star 125 12.66 x 21 53 23.7716675292 +47 15 47.556528337 23.41 descendlng Order
5 | [HD2002] Star 133 12.89 * 21 53 24.3931216655 +47 16 12.254628394 22.95 120.74
6 2MASS 121532538+4716116 18.25 Y*O 2153 25.3794706809 +47 16 11.656989647 24.29 21.93
7 | [HD2002] Star 109 20.47 * 21 53 22.5962908173 +47 15 45.342953041 20.65 19.21
8 | 2MASS J21532583+4715514 | 20.50 Y*O 2153 25.8283257560 +47 15 51.407519190 22.990 19.38 |17.21
9 [HD2002] Star 136 20.87 x 21 53 24.4949394075 +47 15 39.749514602 22.85 120.87
10 [HD2002] Star 138 21.19 * 21 53 24.66 +47 16 20.1 22.31 20.64
11 [HD2002] Star 107 21.45 x 21 53 22.3352243792 +47 16 13.158361866 24.53 |23.13
12 2MASS J21532501+4716222 | 24.47 Y*O |21 53 25.0067943205 +47 16 22.222924802 22.51 120.52
13 2MASS J21532285+4716229 | 2575 Y*O 2153 22.8579676786 +47 16 22.980448325 21.696 21.00 19.04
14 [HD2002] Star 95 26.90 x 21 53 21.3631299011 +47 16 01.757373509 19.85 17.89
15 [HD2002] Star 97 27.28 x 21 53 21.4927273686 +47 15 50.355495689 21.59 19.71

16 |2MASS J21532641+4715431 29.79 Y*O |21 53 26.4090732575 +47 15 43.090886401 21.127 18.10 16.44
17 IC 5146A 30.93 * 21 53 25.8348920939 +47 16 24.656387929 21.96 20.24

https://hoys.space



SIMBAD

e Now can see all
Young Stellar Objects

also interesting
Emission Line Stars

Show 100 +|entries

N Identifier dist(asec) Otypaw ICRS &JAZOOO) ICRSD%‘Z:OUO) Mag U Mag B Mag V Mag R
e Star needs to be
6 2MASS 121532538+4716116 18.25 Y*O 21 53 25.3794706809 +47 16 11.656989647 24.29 21.93 .
8 2MASS J21532583+4715514 20.50 Y*0 21 53 25.8283257560 +47 15 51.407519190 22.990 19.38 17,21 b rl g ht en O U g h tO
12 2MASS J21532501+4716222 24,97 Y*O 21 53 25.0067943205 +47 16 22.222924802 22.51 20.52 be i n H OYS D B
13 | 2MASS 121532285+4716229 25.75 YHG 21 53 22.8579676786 +47 16 22.980448325  21.696 21.00 19.04 .
16 | 2MASS 121532641+4715431 29.79 Y*O 21 53 26.4090732575 +47 15 43.090886401 | 21.127 18.10 16.44 L Ap p rOX- b rl g hter
18 | 2MASS 121532499+4715299 31.80 Y*O 21 53 249921416077 +47 15 29.845796670 23.75 21.00 'th a n M ag 1 6 In V
20 2MASS 121532442+4716351 35.43 Y0 21 53 24.4279559612 +47 16 35.158573045 | 22.160 22.22 19.98
21 | 2MASS J21532749+4716098 36.96 Y*0 21 53 27.5001105295 +47 16 09.826751289 | 21.372 22,90 20.94
26 2MASS J21532783+4715422 42.88 Y*O 21 53 27.8292807617 +47 15 42.139484962 | 22.359 20.55 18.33
41 | 2MASS J21532887+4716134 51.49 Y50 21 53 28.8810675476 +47 16 13.514924131 | 20.363 20.38 18.80
46 2MASS ]21532922+4715464 54.84 YrD 2153 29.221 +47 15 46.46 21.029 22.23 20.20

47 | 2MASS 121532801+4715376 | 54.86 Y¥O 2153 28.9182695494 +47 15 37.572530445  22.376 https://hoys.space



Lightcurve Plot - Exg SIMBAD

Input: |21 53 26.4090732575 +47 |

Type of input: Copy co-ordinates and
enter in Lightcurve plot

« () Name
« ® Co-ordinates CheCk
Units: Check

Co-ordinate frame
Set radius to say

+ (U Degrees Degrees

« ® Hours Degrees

Co-ordinate frame:|ICRS v |

Radius (arcsec): ‘ 5 Search

Search

https://hoys.space




SIMBAD - PLOT

Lightcurve Plot - Choose a star

HOYS-CAPS Name Number of Datapoints Median Magnitudes .
328.360128 47.26202 743 I: 14.8309 B: 18.8450 R: 15.9889 HA: 16.37875 V: 16.9061 ® 2 0) bJ eCtS fo un dl C h oose
328 358096 47.260883 1 I: nan B: nan R: nan HA: nan V: 18.2038 the one W|'th mOSt

datpoints

Lots of datapoints for
that object

But is it interesting?
Zoom in, change filters,
use error bars,
long/short term,
investigate...

Lightcurve Plot

Magnitude

~4527200 QA 8600 5452200
458 2458400 2458600 2458800

https://hoys.space
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Lightcurve of the week #78:

7 July 2020

This week we have a look at a recent Gaia
alert source - Gaia20dcp, which was
announced as a dipping star on July 5th
The source is located in the [..]

A ey
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Lightcurve of the week #77:

2 July 2020

This week we have another look at the
light curve of the known emission line star
2MASS J20505039+4450115 just north of
the Pelican Nebula. This time we only look
at[.]
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Lightcurve of the week #76

23 June 2020

This week we show the light curve of the
Herbig AeBe star LkHA257 over the last
few years. The star is placed near he
Cocoon Nebula (IC5146) and with a [...]

Lightcurve of the week #75

For this weeks lightcurve we revisit an old
friend, the young star V2492Cyg near the
Pelican nebula - we show the | and V data
only. We have looked at [...]

Lightcurve of the week #74

8 June 2020

We have started to systematically identify
periodic variables in the HOYS fields (there
will eventually be a general paper about it)
Here is the | and R light curve for [...]
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Lightcurve of the week #72

28 May 2020

The observing window for Gaial7bpi has
returned and we have started to look at the
source again. This is the FU-Ori
outbursting star we are following for the

INVESTIGATE

We encourage you to
search for yourself
Find interesting objects
This process is not
automatic

Write short posts/articles
for our website and
Facebook

Weekly lightcurves are
published on website
and Facebook/Twitter
Who knows what you
might find?

https://hoys.space




WINTER TARGETS
I T

INVESTIGATE

032902 +31 20 54
002 IC 348 034434 +32 09 48
006 Lambda - Ori Cluster 053506 +09 56 00 . .
003 M42 053517 -05 23 28 Orion Nebula . LOOk at aII ObJeCtS In the
007 053619 -06 22 12 HOYS database
005 053845 -02 36 00
009 05 46 46 +0004 12
008 06 3155 +04 56 30 Rosette Nebula ® Some in‘teres‘ting Objec‘ts
004 06 40 58 +09 53 42 Christmas Tree Cluster

SUMMER TARGETS
e | s i Lo e

..... 201113 +37 27 00 within the Cygnus X region
111 P Cyg 2017 47 +38 01 39 P Cyg Cluster or MWSC 3301, within the Cygnus X region
110 Berkeley 86 202012 +38 41 24 within the Cygnus X region
118 20 51 00 +44 22 00 Pelican Nebula
115 IC 1396 A 213635 +57 30 36 Elephant Trunk Nebula in IC 1396
114 IC1396 N 2140 42 +58 16 06 in IC 1396

https://hoys.space




Lightcurve Plot - Choose a star

HOYS-CAPS Name Number of Datapoints Median Magnitudes | N \/ E ’ | | ( i A | E

83.960167 -5.476334 9127 I: 10.8566 B: 10.8562 R: 10.2993 HA: 9.8243 V: 10.3804

FS—— Varying amounts of data
for targets

e.g. we have a lot of
images of M42

Not very deep

But let you explore the
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T Ori is shown

Time (D)
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Coming up...

More observing time

Doing some small
science projects with the
HOYS light curves

Picture competition
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