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exosystem population

exo-objects expected no. 
in system

totally
observed

exo-planets
(discovered in 1995) 1-10 ~ 5 x 103

exo-comets
(discovered in 1987) ~ 103-4 ~ 5 x 102

exo-asteroids
(discovered in 2013) ~ 105-6 = 2 x 100



expectation for optic
(if impact of exoasteroid)

Exoasteroid typical sizes 

in km

(No. of similar asteroids in 

Solar System)

Exoasteroid kinetic 

energy in Joule, 

dense 5 g/cm3

velocity 10 km/sec

(energy in Erg)

Comparison between 

exoasteroid kinetic energy

and star flare energy

(star flare analogs)

1 km (~ 750 000) 1020 (1027) Typical Solar flares 

10 km (~ 10 000) 1023 (1030) Powerful Solar flares

100 km (~ 200) 1026 (1033) Typical Solar vicinity 

UV Cet type flares

1000 km (~ 1) 1029 (1036) Flare stars 

in clusters and aggregates.

Episodic 

Superflare on stars.



detection methods
exoplanet:
spectra/doppler
photometry/transit

exocomet:
spectra/FEB

exoasteroid:
photometry/flare 
(exoimpact flares)



exoimpact flares observed in IR

Flare-2 (Wang+ 2019)

WISE: 3.4 and 4.6 µm

WD 0145+234 (2018-2019)

asteroid size     few x 101 km

dust mass         ~ 3x1015 - 3x1017 kg

Flare-1 (Meng+ 2014)

Spitzer: 3.6 and 4.5 µm

ID8 NGC2547 (2012-2013)

asteroid size ~ 180 km

asteroid density ~ 3700 kg/m3



optic:
UV Cet type flares “blue” SED
exoimpact flares “red” SED



UU CrB:   single F8 V
Strömgren + Kron photometry

1 red flare  (Olson 1980)

amplitudes: ΔI : ΔV  = 0.30 : 0.05

colors: uvby + I difficult to compare

1980 May 21
7 points
> 40 minutes



FF Ori:   eclipsing binary B8 V + F0 IV-III
UBVR  photometry

2 red flares (Zakirov 1993, 1996)

amplitudes: ΔR ≈ 0.1
UBV – no changes

colors: Min I (V-R) ≈ 0.25
flare color (V-R) ≈ 0.31 

1991 Oct 26
1 point
~2 minutes

1992 Oct 22
8 points
63 minutes
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IX Oph: binary K1 III + ?
UBVR  photometry

2 red flares (Ibrahimov 2019)

1992 Aug 28
68 minutes
3 BVR + 1 U points

1993 Jul 27
~2 minutes
1 BVR point



optic: “red flare” on stars

STATISTICS: 3 objects / 5 flares
UU CrB (1) FF Ori (2) IX Oph (2)
7х1035 1036 > 1039 (erg)

RELIABILITY: 4 observers / 3 telescopes / 2 observatories

FEATURES:

star/system F-K type (2 binary systems)
duration > 30 min (slow flares)
recurrence 2 objects (~1 year recurrence)

«3-REDNESS»: red maxima (maximum in R/I)
red amplitudes (ΔR > ΔV > ΔB > ΔU)
red colors (IX Oph:  U-B, B-V, V-R ~ 2 mag)



“red flares” on IX Oph (Ibrahimov 2019)

maximum: ΔR ≈ 1.8 
amplitudes: ΔR : ΔV : ΔB : ΔU ≈ +1.8 : +1.0 : +0.3 : – 1.3
colors: (U-B) ≈ (B-V) ≈ (V-R) ≈  +2.0

“3-redness” for IX Oph flares: 
redness-1 “red” maximum
redness-2 “red” amplitude distribution (opposite to UV Cet flares)

redness-3 “red” colors



IX Oph: (U-B, B-V) and (B-V, V-R) diagrams

red colors: ok
blue colors: excess (U-B) ≈ -0.3

Maidanak 1987-2003



(U-B, B-V)  diagram:  intrinsic flare colors
UV Cet type stars   vs. IX Oph

UV Cet-star colors Gershberg 2015
IX Oph colors Ibrahimov 2019



red flares = exoimpact flares



exosystem population

exo-objects expected no. 
in system

totally
observed

exo-planets
(discovered in 1995) 1-10 ~ 5 x 103

exo-comets
(discovered in 1987) ~ 103-4 ~ 5 x 102

exo-asteroids
(discovered in 2013) ~ 105-6

was = 2 x 100

became = 5 x 100



kepler

HR-diagram for flare stars

flares:
~ 3500 (Balona 2015) 

superflares:
~ 1500 (Maehara+ 2015)

distribution on flare energy



kepler vs past-time pg/B surveys 



recent space photometric missions: 
they are color-indifferent !



space photometric missions:

if color-indifference 
(no sense for blue/red flares),

flare contamination 
(impact flare contamination)

could be happening

analogy:
stellar contamination



kepler:

distribution on 
flare duration

distribution on
flare energy –
size of the star

impact flare contamination: how to detect ?



exosystem population

exo-objects expected no. 
in system

totally
observed

exo-planets
(discovered in 1995) 1-10 ~ 5 x 103

exo-comets
(discovered in 1987) ~ 103-4 ~ 5 x 102

exo-asteroids
(discovered in 2013)

~ 105-6
was = 2 x 100

became = 5 x 100

will be ~ 5 x 101



conclusions

2 new definitions are supposed for exosystem science:
- “red flares” on stars (5 flares/ 3 objects)
- “impact flare contamination”

red flare interpretation is suggested:
red flare is an impact flare of exoasteroid

method to detect impact flares in optic is proposed:
- using space data and impact flare contamination
- no. of exoasteroids: increase by an order of mag is expected

MAIDANAK-past discovery of exoimpacts in optic
MAIDANAK-future      increase a no. of exoimpacts by an order of mag 

(from ~5 to ~50)

THANK YOU !
Sincerely, 

Mansur Ibrahimov


