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T Corona Borealis update
(and other variable vagaries)

https://apod.nasa.gov/apod/ap210822.html



I'd like to be able to give an update on T CrB post-eruption​...

But we're still waiting



https://in.mashable.com/science/33449/astronomers-discover-the-fastest-nova-ever-seen-all-because-of-a-white-dwarf-star

Nova: white dwarf (compact end stage object) + red giant binary star system

• Material (mostly H) 
funnels from red giant 
onto white dwarf

• Eventually, so much 
accumulates that a 
thermonuclear runaway 
happens

• Basically a H Bomb



We are 
(roughly) 

here!

By comparison with 1946 brightening...



AAVSO Variable Star Index Record
https://www.aavso.org/vsx

https://www.aavso.org/vsx


"Folding" data onto 227.55 period from VSX gives this phase plot



So called ellipsoidal 
variations (ELL) come from 
changes in presented 
surface area during the 
orbital cycle

source: Hellier, Cataclysmic Variables: How and Why they Vary



Been out most clear nights for months, often more 
than once, with 7x50 binos, asking: "are we 
there yet?"​

More recently, photometry (will get to that in a bit)...



~10pm in June

~7pm in September



~7pm
last night​



 "Despite its diminutive size a 2-inch telescope is fully capable 
of doing serious work. A quality scope of this aperture will 
reveal a representative example of every major class of 
celestial object that can be seen with the very largest 
instruments."

(Lesley Peltier, Ch8: Sky, Starlight Nights, 1965)













More calibration steps required for proper spectrum, and to see lines corresponding to chemical elements



source: Brad Schaefer



"Back in May 2023, I predicted that T CrB will erupt in the year 

2024.4 ± 0.3, on the basis of the start time for the pre-eruption dip 

being observed around March-April 2023, and with the measure 

from my B-band light curve from before the 1946 eruption that the 

pre-eruption dip started 1.1 ± 0.3 years before the start of the 
1946 eruption.

The formal uncertainty comes from the fact that the roll-over to 

fading is not sharply defined either in 1945 or in 2023.

There is an additional uncertainty arising from the validity of the 

assumption that the timing of the eruption, with respect to the 

start and stop of the preceding high state (and the start of the pre-

eruption rise), be the same in 2024 as in 1946. This additional 

uncertainty is difficult to quantify, but it cannot be too large."

(email from Brad Schaefer, 2 Sep 2024)



Magnitude rose about 10 years before 1946 eruption.
Latest rise started late 2014 or early 2015.

Magnitude dipped 1 year before 1946 eruption.
Current dip started March/April 2023.

Magnitude changes not identical, but similar.

Most obvious in B data.





"The prediction of 2024.4 ± 0.3 has its (sic) most likely (68% 1-sigma 

probability) from 2024.1 to 2024.7, which is February to the end of August.

Given that T CrB has not erupted yet, we are getting near the end of the 

1-sigma prediction interval.

So far, this is all normal enough.

The remaining probability distribution is a tail extending out a number of 

months.

The most likely remaining eruption date is ’soon’, any night now, within the 

next month or two. It is likely that T CrB will go up before the end of the 

year."

(email from Brad Schaefer, 2 Sep 2024)



source: Brad Schaefer



"In the meantime, even before the eruption, there has been a lot of work plus 

some good understanding for the pre-eruption dip and the pre-eruption high state.

We now know from the excellent spectroscopy from amateurs worldwide that the 

pre-eruption dip is actually the end of the pre-eruption high state. (*Why* it should 

end is not known.) 

Without certainty, the pre-eruption high state appears to be an ordinary symbiotic 
nova eruption, with all the usual physics. 

Still, the identical timing from the 1860s and the 1940s and the 2020s is 

mysterious."

(email from Brad Schaefer, 2 Sep 2024)



source: Brad Schaefer



WHAT YOU COULD DO

• Take spectra down to 360 nm during magnitude decline 
after eruption

o Look for presence of Ne III lines

o Will answer whether T CrB is a neon nova

o Can submit spectra to AAVSO, in addition to photometric 
observations

o Changes in ejecta shell composition
▪ ejecta shell speed (>= 1000 km/s)

https://arxiv.org/pdf/1602.07470

https://arxiv.org/pdf/1602.07470


WHAT CAN YOU EXPECT TO SEE?

• Rapid rise to mag 2 or 3 
within several hours

• Naked eye or easy 
binocular object for a 
week

• A decline of 6 or 7 
magnitudes with 20 days 
or so

• A gradual return to 
quiescence within 50 
days or so



WHAT CAN YOU EXPECT TO SEE?

• Post-eruption rise high 
state after ~100 days

• High state for ~120 days

• Gradual return to 
quiescence within ~200 
days



QUESTIONS?

https://newatlas.com/star-system-hibernation-nova/44994/
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