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• Tzec Maun Foundation provided E180s & Paramounts for the Bright 
Star Monitors on long-term loan
• Dick Post funded camera purchases and other upgrade items
• John Centala made a large Qualified Charitable Distribution
• SBIG and QSI donated cameras. Most recently, QHY donated a 

QHY268M for BSM_TX
• DC3 Dreams and Diffraction Ltd. donated software
• Gary Walker built several enclosures
• Dozens of other volunteers and donors
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• Provide larger telescope aperture ( ~0.5m) than most amateurs have, 
especially in southern hemisphere

• Provide instrumentation beyond that of most amateurs

• Bring other organizations into closer ties with the AAVSO
• Telescopes & (first-rate) sites belong to partner institution
• AAVSO provided some hardware (cameras, filters)
• AAVSO provided some refurbishment
• AAVSO provided expertise

Faint Star Monitor (FSM) 
Goals



• 50cm f/4 folded, corrected Newtonian
• Paramount ME, dome, on private property near Sonoita AZ
• Partnership with John Gross, Dirk Terrell (SwRI), Walt Cooney.  Bob 

Denny (DC3 Dreams) big supporter with his time
• AAVSO provided STL-6303 camera, filter wheel, 8 filters
• We get 25% of time (actually works out to about 70%)
• Moving to Pie Town, NM in a month or two

Sonoita Research 
Observatory (SRO)



SRO



• Optical Craftsman 61cm f/16 fork-mounted Cassegrain in Ash Dome
• The AAVSO refurbished, automated telescope.  Provided FLI PL09000 

camera, filter wheel, 5 filters, along with an eShel spectrograph and 
Apogee camera
• New camera, filter wheel, mount drive control, computer, etc. have 

been purchased and will be shipped in December
• The AAVSO eShel spectrograph is available on shared-risk basis
• AAVSO gets 2/3 of telescope time (remainder mostly used by Karen 

Pollard for her observational astronomy class)
• Our only southern hemisphere FSM

Mt. John University 
Observatory Optical Craftsman 

(OC61)



OC61



• Boller & Chivens 24-inch, originally f/15 Cassegrain, converted to f/5 
Newtonian.  Dome on TM, Las Cruces NM

• Owned and operated by New Mexico State University, Jon Holtzman 
(astronomy chair)

• The AAVSO refurnished and automated the telescope and provided 
original camera

• Jon has just installed a new QHY600, large filter wheel and new filters

• AAVSO gets 50% of telescope time

• By far the best seeing site in AAVSOnet (subarcsec)

Tortugas Mountain 
Observatory 61cm (TMO61)



TMO61



• Owned by widow of Mark Williams
• Operated by amateur team (Walt Cooney, Bill Flanagan, Bill Pellerin)
• RCOS 61cm, fork mounted, FLI PL1603, large filter wheel
• Good seeing (1-2arcsec) & dry climate
• No expense to AAVSO, but also no firm commitment of time yet
• Initial data in progress

Madrona Peak 
Observatory (MPO61)



MPO61



• Fainter stars than conveniently possible with BSMs
• Crowded fields (good seeing; lucky imaging)
• Bright-star spectroscopy in south
• U-band imagery possible
• Recommend projects with single imageset per night, but we’ve done 

time series when justified

Faint Star Monitor 
Parameter Space



From Richmond’s 
CCD SNR Calculator



• Submit simple proposal (https://app.aavso.org/aavsonet/proposal/ )
• Proposal sent to Telescope Allocation Committee
• When approved, time allocated on appropriate telescope
• Images taken, calibrated, sent to VPHOT or ftp
• Email sent to observer to let them know data is available
• No hands-on access; fully automatic/robotic

Using AAVSOnet/FSM

https://app.aavso.org/aavsonet/proposal/


• Monitor, submit data to AAVSO (Legacy targets)
• Participate in AAVSO campaign (Alert Notices)
• Work as team on research projects for professional (CBA)
• Perform your own research, usually for publication (JAAVSO, 

presentation)  Note: a professional mentor is useful
• Read the CCD Photometry Guide to learn how to make the 

observations.  AAVSO has an on-line program (VPHOT) that is freely 
available to its members to analyze the data, and several other 
programs (like LesvePhot) produce properly formatted submission 
files.

Types of Observing



• Set of 66 projects using UBVRI and JHK data from USNO-Flagstaff
• Eclectic mix of northern targets
• Developed in 2000’s, so some projects may be irrelevant now
• Was available via ftp; you can ask me for the zip file
• I’ll volunteer to mentor anyone who starts one of these projects, as 

long as you also acquire new FSM data in support
• Many more such targets from my decade as Director; I’ll add them as 

time permits

Arne’s Projects



• Legacy Targets
• Campaigns
• Unusual types of common variables
• Transient Objects
• Exoplanets
• Your favorite project?

Types of Science Projects



• Most observing sections have a (legacy) target list, stars with decades 
of coverage that needs to continue
• https://www.aavso.org/observation-planner-tool for recommended 

targets
• https://www.aavso.org/program-stars-need-observation includes 

many legacy targets
• Pick a few and submit a proposal to monitor them

Legacy Targets

https://www.aavso.org/observation-planner-tool
https://www.aavso.org/program-stars-need-observation


Note: make use of 
the FSM advantages 
and observe 
crowded variable, or 
others at minimum 
rather than 
maximum



Credit: Cooney et alZ Tau



• Specific monitoring targets, not usually from the legacy lists
• Dozens of targets are announced annually, usually with Alert Notices
• Mostly professional projects with specific data requirements
• Follow their guidelines; submit measures to AAVSO AID
• In some cases, you will be a coauthor or have a specific 

acknowledgement

Campaigns



Typical 
Alert 
Notice



• There are always unusual examples of any common variable
• Often more fun to observe!
• Jim Kaler has picked out a bunch of these
• GCVS “notes” often yield interesting targets

Exotic Variables





QX Pup
(Calabash 
Nebula)
USNO 1.0m
BVI



QX Pup
USNO 
1.55m
JHK





W Vir
SRO 35cm

Credit: 
Templeton 
et al.



KIC 8462852 (Tabby’s Star)



• Flare stars (not covered here; too big of a time sink for FSM)
• Novae (~2 dozen/year)
• Supernovae (~100/year useful with FSM)
• GRB optical afterglows (dozen afterglows/year visible with FSM)
• Microlensing events (few/year)
• Gravitational wave events optical counterparts (only one known!)
• Not covered very well by surveys

Transient Objects



Cataclysmic variables (CVs)

Credit: David 
Hardy/PPARC



2 years of SS Cyg



Novae

Credit: David 
Hardy/PPARC



Nova Her 2021 
(V1674 Her)

Credit: Jaeger



A decade of V339 Del Nova Del 2013
AID: 73,300 BVRI obs



Nova light curve types Credit: B. Schaefer



M101 + SN2011fe

Credit: Albert Duin



Credit: Richmond (RIT)





M31 V1 light curve from 
AAVSO

Credit: Templeton et al



M31N 2008-12a

Credit:  Catapano, Guido, IzzoV=18.4 in outburst; V=24 in 
quiescence. Recurs every year 



Crowded fields

• CE CasA (B is west by 2.6arcsec)

• 23:58:09.50 +61:12:49.0

• 10.63 < V < 11.15

• P = 5.1410583d

• NGC7790 (4 cepheids on a 40arcmin chart; measurable every time 
you use this as a standard field)



NGC7790 NOFS 1.0m

NGC7790
10 arcmin 
FOV



CE/CF Cas 

NOFS 1.55m

2 arcmin FOV



GRB 120119A afterglow

• 08:00:06.94 -09:04:53.7

• Z = 1.73

• Burst at 04:04:30.21UT

• PROMPT sez fade until 2mins, then flat/rise to 14mins, then stronger 
fade

• Imaged by K35; first exposure at 04:06:29

• 10 60-sec, 5 180-sec R

• DC3 Dreams VOEvent server; client in ACP

• See https://gcn.gsfc.nasa.gov/ for GCN notice info

https://gcn.gsfc.nasa.gov/


GCN web page
(now handles many other 
transient systems)



GRB120119A (D. Rich)



GRB120119A (PROMPT)



• Like eclipsing variables, except with dark object

• Planets are small compared with host star, so transits are small dip 
(<0.02mag, often MUCH less)

• TESS needs lots of help – TESS Follow-up Observing Program (TFOP)
• Join via AAVSO web site

• See Collins et al. 2018 AJ 156, 234 (https://arxiv.org/pdf/1803.01869.pdf )

Exoplanet Transits

https://arxiv.org/pdf/1803.01869.pdf


Exoplanet 
section 
webpage



Typical exoplanet transit



TESS Pixel Credit: Collins 2018

T11 is EB



Large Synoptic Survey Telescope (LSST, Rubin)

• 8.4m aperture; survey starts 2022-2023
• 3.2Gpix camera; 3.5deg FOV, 0.2arcsec pixels, 15sec exposures
• 18<R<24 per exposure; cover southern sky to +30 every few nights
• 10 million alerts/night
• 10 years = 500 petabytes of data
• Followup absolutely essential (ex. saturation at 18mag)





• Professional surveys both limit and extend small-telescope science
• FSMs are scientific quality systems
• Plenty of scientific opportunities for using FSM
• Lots of AAVSO resources
• Simple proposal procedure
• Come join the fun!

Summary




