
The AAVSO program: 
A Resource for Variable Star Astronomy

4th European Variable Star meeting
Stella Kafka, Exec. Director



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

The 2019 AAVSO Merit award



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
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The 2019 AAVSO Merit award

“Patrick Wils, for his volunteer work for AAVSO supporting
the International Variable Star Index (VSX). Patrick imported
many published lists of stars into VSX, mentored amateurs
who identified new variable stars, and reviewed new
submissions. He also provided enhancements to VSX and
developed numerous Application Programming Interfaces
for AAVSO software. He’s been a member of AAVSO for 16
years.”
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AAVSO: Our mission

“The mission of the AAVSO is to enable 
anyone, anywhere, to participate in 

scientific discovery through variable star 
astronomy”

Enable: provides 
the necessary
resources and equal
opportunities to all, 
despite
their professional 
interests

Anyone: equal
opportunity for 
involvement
independent of 
ethnic,
socioeconomical 
and
educational 
background

Anywhere: access 
to the AAVSO
resources is 
independent of
geographical 
location of the
interested parties

Participate: be 
actively
engaged with the 
AAVSO in
various ways
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AAVSO Progress report



New survey lists imported in FY 2019

# objects
Kepler flare stars 6

ZZ stars 119

Red variables 3

K2 EB and EPs 351

ASAS-SN variables Paper I - part 2 3170

WISE variables 24326

RR Lyrae Pan-STARRS1 candidates 30035

UV-type variables 5

Unpublished Otero new bright variables 281

CoRoT variables 2176

Sebastian Otero, Patrick Wils
The Variable Star Index (VSX)



The AAVSO International Database (AID)
Photometry

“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”
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The AAVSO International Database (AID)
Photometry – Data Downloads FY19

“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”
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AAVSO in scientific Publications
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Our scientific audience

Source: NASA/ADS



Our scientific audience

Source: NASA/ADS



Observer training



New Observing guides

https://www.aavso.org/observing-manuals

+ translations



Completed courses:
• CCD Photometry Part 1; Ed Wiley
• CCD Photometry Part 2; Phil Sullivan
• Variable Star Classification & Light Curves; Blake Crosby
• Exoplanet Observing; Dr. Jeff Robertson
• How to use Vstar; JoDee Baker-Maloney
• Observing and Counting Sunspots; Rafaello Braga
• Developing a Visual Observing Program; Michael Cook

Upcoming courses:
• Photometry Using VPhot; Ken Menzies (Sept. 9 – Oct. 11)
• Exoplanet Observing; Dr. Brian Hill (Nov. 4 – Dec. 6)

Training Observers: 
2019 CHOICE courses

https://www.aavso.org/choice-astronomy



Training Observers: Mentor program

Thank you to Sebastian Otero
27 mentors from 12 countries

Mentor Country Mentor Country
Sebastian Otero ARGENTINA Gordon Myers USA

David Benn AUSTRALIA Kristine Larsen USA

Peter Nelson AUSTRALIA Barbara Harris USA
Alexandre 
Amorim BRAZIL Mike Linnolt USA

Michael J. Cook CANADA Keith Graham USA

Patrick Abbott CANADA John Centala USA
Michel 
Deconinck FRANCE

Chuck 
Cynamon USA

Roger Pieri FRANCE Ken Menzies USA

Stelios Kleidis GREECE John Blackwell USA
Umair Asim PAKISTAN James Fox USA
Tugca Sener TURKEY Ron Fournier USA
Carlos Morales 
Socorro SPAIN William Wilson USA

Ivaldo Cervini
SWITZERLAND 
/ITALY Brad Vietje USA

Stella Kafka USAhttps://www.aavso.org/mentor-program



Observer support



New Light Curve Generator (LCG-2)

Some features:

See all data available and 
select subsets

Define parameters of the plot

Zoom in/out of portions of the 
light curve

See who observed (and 
select/view individual 
observer’s data)



Targets of interest: AAVSO Target Tool

“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

• Target information (RA, Dec, constellation, min/max mag, var type, filter/mode)
• Observing cadence
• When target was observed last (whether it needs observations)
• Notes (alerts, ephemerides, etc)



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

M31N 2008-12a: Finder chart: ↵ = 0h45m28s.81, � = +41�540900.9 (J2000)

M31N 2008-12a: RA=00:45:28.81, Dec=+41:54:09.9 (J2000)
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Table 1: Photometry calibration stars in the field of M31N 2008-12a

# LGGS Designation R.A. (J2000) Dec. (J2000) B V R I r0 i0

1 J004511.73+415352.2 0h45m11s.73 +41�5305200.2 18.635 17.759 17.270 16.782 17.466 17.208
2 J004512.71+415448.5 0h45m12s.71 +41�5404800.5 17.711 16.873 16.423 16.010 16.598 16.413
3 J004514.35+415505.4 0h45m14s.35 +41�550500.4 19.600 18.239 17.412 16.635 17.723 17.181
4 J004515.43+415406.9 0h45m15s.43 +41�540600.9 18.963 18.319 17.953 17.566 18.133 17.974
5 J004518.25+415438.3 0h45m18s.25 +41�5403800.3 18.933 18.200 17.778 17.353 17.973 17.776
6 J004519.69+415605.9 0h45m19s.69 +41�560500.9 17.740 17.068 16.680 16.290 16.869 16.707
7 J004522.59+415337.5 0h45m22s.59 +41�5303700.5 16.352 15.607 15.197 . . . 15.374 . . .
8 J004522.75+415506.6 0h45m22s.75 +41�550600.6 20.532 19.087 18.183 17.233 18.532 17.821
9 J004525.24+415532.6 0h45m25s.24 +41�5503200.6 19.121 18.233 17.742 17.278 17.935 17.700
10 J004527.48+415530.4 0h45m27s.48 +41�5503000.4 17.606 16.785 16.331 15.911 16.517 16.326
11 J004528.55+415451.7 0h45m28s.55 +41�5405100.7 19.162 18.349 17.876 17.358 18.085 17.797
12 J004530.01+415320.9 0h45m30s.01 +41�5302000.9 17.991 16.945 16.318 . . . 16.574 . . .
13 J004530.20+415604.8 0h45m30s.20 +41�560400.8 18.362 17.640 17.230 16.833 17.418 17.249
14 J004530.50+415511.9 0h45m30s.50 +41�5501100.9 15.410 14.738 14.367 . . . 14.539 . . .
15 J004534.14+415504.1 0h45m34s.14 +41�550400.1 18.002 17.030 16.496 15.964 16.693 16.392
16 J004539.98+415532.0 0h45m39s.98 +41�5503200.0 17.452 16.416 15.810 15.300 16.049 15.770
17 J004546.80+415360.0 0h45m46s.80 +41�540000.0 18.074 17.375 16.949 16.546 17.163 16.989

From Henze et al. 2015, 2016, 2017…

Detecting the predicted 2019 eruption of the 
RN M31N 2008-12a



Site and Equipment Registration Page
George Silvis, Bert Pablo, Phil Manno, Sara Beck



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

AAVSO Exoplanet Database + Observing Section 

(ExoDB)

https://www.aavso.org/exoplanet-section

https://www.aavso.org/apps/exosite/

The AAVSO Exoplanet section (Chair:  Dennis Conti)

• Observer Education/Training to conduct high-precision exoplanet 

observations
1. CHOICE course – online instruction 

2. “A Practical Guide to Exoplanet Observing”

3. “Exoplanet False Positive Detection with Sub-meter Telescopes” 

4. “Amateur Participation in the TESS Exoplanet Mission” 

5. “TESS SG1 Submission Guidelines”

• Data validation
• AAVSO guidelines for data submission



PI: Guillem Anglada-Escudé, Queen Mary University of London 

Project to attempt detection of the nearest terrestrial planets to the Sun
(Proxima Cen, Barnard’s Star, Gliese 729)

Key partnerships: Pale Red Dot Campaign
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Key partnerships: TESS/TFOP
Transiting Exoplanet Survey Satellite



• Identify false positives due to 
nearby eclipsing binaries that 
contaminate the TESS image of a 
candidate transiting planet
• Provide long-term light curves of 
interesting targets
•AAVSO guidelines for data 
submission -- adopted by SG1 

Key partnerships: TESS/TFOP
Transiting Exoplanet Survey Satellite



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

AAVSO Exoplanet Database + Observing Section
(ExoDB)

https://www.aavso.org/exoplanet-section
https://www.aavso.org/apps/exosite/

Goal: Long-term light curves of a select number of exoplanet transits
• Improved ephemerides
• Measure possible transit timing variations (TTVs)
• <unknown science>



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

AAVSO Variable Star Spectroscopic Database

https://www.aavso.org/apps/specdb/
https://www.aavso.org/spectroscopy-observing-section

• Manuals
• Targets
• Resources
• Database



• Manuals
• Targets
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https://www.aavso.org/apps/specdb/
https://www.aavso.org/spectroscopy-observing-section

AAVSO Variable Star Spectroscopic Database



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

https://www.aavso.org/apps/specdb/
https://www.aavso.org/spectroscopy-observing-section

Focus on observer 
support and data 

quality!

AAVSO Variable Star Spectroscopic Database



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

Publications: JAAVSO
Editor-in-Chief: Nancy Morrison (U. Toledo)
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Work in progress: Curating our infrastructure
• Cybersecurity (system vulnerability assessment + 

security)

• Live and development Server Redesign

• Web page Drupal 7 to 8 update and new web page 

design and implementation 

• Seeking key partnerships 



Planning for the future
The AAVSO Strategic Planning

“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

Join the conversation; please fill in questionnaire 



The AAVSO in the era of large surveys

“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

LSST

BRITE TESS ZTF/PTFKepler/K2

Evryscope Pan-STARRS KELT



The AAVSO in the era of large surveys

“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

A schematic outline of the traditional and the survey-based astronomy (from Djorgovski, 2002)



The AAVSO in the era of large surveys

“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

Mission Primary 
goal

Mag range Cadence+
Duration

Filter Notes

Kepler/
K2

Exopl. 10<Kp<16 30/1 min
4yr/1month

4,300 − 
9,000 Å

Stamps, specific 
fields
Mission completed

BRITE Bright stars Brighter than 6 1sec (20 sec readout)
1 star/month

Blue + red No comp/ no 
calibration

TESS Exopl. 8 and 13 20/2 min
29 days/field

V band 23’’ pixels
2-year mission

KELT Exopl. 8 and 13 10-30 min very broad 
Johnson R

23’’ pixels
Specific fields

PTF/ZTF transients Reaching r~20 public survey: 3-d cadence 
30 sec exposures

g+r Northern 
hemisphere

LSST 16 and 20 1 point/15 days u, g, r, i, z, y Southern 
hemisphere



The AAVSO in the era of large surveys

“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

Mission Primary 
goal

Mag range Cadence+
Duration

Filter Notes
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Caveats:

• Limited Duration + cadence
• One filter
• NO follow-up of interesting targets
• Automated data reduction pipelines + stellar classification 

(no data quality control or data validation)
• Large pixel sizes (ASAS-SN=8’’; KELT and TESS = 32’’) à

source confusion
• 1 telescope/1 site à Weather, instruments, moonlight, 

not all sky coverage, calibrations?
• Databases/web pages not curated past the duration of the 

mission/project 
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“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
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• COLLABORATION - Connecting professional and non-professional 
astronomers for impactful science + projects

• DATA – AAVSO maintaining and curating databases (AAVSO International 

Database, AAVSO exoplanet Database, AAVSO International 
Spectroscopic Database)

• COMMUNITY - Broader Impact/Active Community Engagement

• COMMUNICATION - JAAVSO

The AAVSO in the era of large surveys –
a resource for research



“The mission of the AAVSO is to enable anyone, anywhere, to participate in scientific discovery through variable 
star astronomy”

Thank you! 
AAVSO – a resource for research

Become a member


