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What are Centaurs?

* population of small bodies 6f the Solar System
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Centaurs and other minor bom_es

* transition grou_p between TNOs and JFCS;

- originate in trans-Neptunian region (containing
unprocessed primordial material);

Dynamical evolutio
. (credit: Tyle



Color photometry of minor planets
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taurs — remote

* no planned space mission
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‘Reality = bimodality
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Sample of Centaurs on which color bimodality was first noticed Histogram showing two color groups of Centaurs
(source: Peixinho et al. 2003) (source: Tegler et al.- 2003)




Bimodality of Centaur colors‘
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Color distribution of Centaurs. Centau

showing such kin 't
(source: https://en.wikipedia.org/wiki
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hobjects;
frb}ital distribution are yet to

possible correlations between colors anc
be investigated in depth;
NASA Solar System Observati
surface transformation to th
Planetary Science Institut .
observational campaign otometric color x‘a “of 30-60 Centaurs,
increasing the number of Centa DWN surface colors by a factor of two:

goal is to cover the variety of sizes and perihelion distances to search for trends and
correlations to (dis)prove mentioned hypotheses

surface colors: connecting
pal Investigator Dr. Eva Lilly,




Photometric systems -
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“* investigation of trends - need to Iook on oldecr of Ua U T Johnsanian Gousins
_archive data _ . o AR : X - AN

Transmissivity

. observatrons are performed in". . different xstandard
photometr/c systems = -a set of defined passbands
‘with a correspendrng set of filters and a group 0)]
standard stars; :
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+ the most popular are Jehnson Kron %ousrns UBVRI oA
and Slpan (SDSS) ugriz standard systems;

. - Passbands of .different photometric systems

» old Centaur data in:L]BVRCIC, new data in ugriz; . < . © " (source: Pancino et al. 2022)

* passbands do not match — need to transform
magnitudes between them P :



Transformatlons between photometrlc
systems 5N Tl e

transformation relations are found erh-piri-cally by Al fi fting

2 B

B—g = Dy+Dx(g— f+D)><(J r

B—g=Cy+Cix(g—r

the observed data and Comparlng magnltudesfln two 1_J_cﬂ+clx§g rj V—g=Dy+Dx(g— f;"‘D'?X(J r;
studied photometric systems; s S | = Co+C % (g9—7) V—r = Dy+D1x(g—r)+Dax (g—7)
i ; - ' e - R—r=Cy+Cix(g—7) R—r = Do+D; x(g—r)+Dyx (g—1)
transformation coefficients are ealculateq using -least- RN I—i = Dot Dy x (g—r)+ Dy x (g —r)
squares minimization method; = * - P N . _ (i C,x(ri)  Rr=DytDyx(r—i)t Dyx(r—i)?

: ' I=i=Co+Cix(r=i)  I=i=Do+Dyix(r=i)+Dyx(r=i)

many different relations can be found in literature, most of
them derived for stellar and galactic communltles

Example of linear-and quadratIC'transformations between Pan-STARRS1 gri
- ~and BVRCIC systems (source: Kostov and Bonev 2018)

-

no explicit relatlons for small bodies (mcludlng Centaurs)



Observing strategy
olc;jectiv_e:' to check the | val__ig;lity_ df _ef(ristir:g

transformations applied on small bodies; . =-.° ,f X

_idea' to observe the same bbjects in both UBVRlc and
ugr/z perform transformatlons and check consrstency of .

the results; L3 P - *

|mplementat|on usmg AGO?O telescopg at the the -

Astronomical and Geophysical observatory in Modra,
Slovakia (has both BVF\’CIC and g'ri’z fllters)

-target selectlon well- known MBA of dlfferent spectral
non-binary,

types, visual . magnitude 10-14m,
homogerieous surface and shape, h > 40°, SNR > 30-50

The AGO70 telescope in Modra, Slovakia .
(credjt:-Stanislgv Grigus)
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Spectral transition of BVR - and g'r'i'z-s' filters installed on AGO70
(source: Baader planetarium)
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Calibrati-'on’ be_tweeh_ photometrlc systems

Examples of color-color diagrams we Wanf to repreduce in both photometric systems
“(sourees: Mommert ét al. 2020;.Sergeyev.and Carry 2021)



Observed targets

Spectral class Date of observations|Date of observations
(Bus DeMeo) (BVRI) (g'r'l'z' Visual magnltude

Irene 3 2.2025 5 2.2025 10 2

Slbsequent nights plus 3 additional
HEbensts >2:2025 19:2:2025 ighits of observations in both photometric

Themls 4 2.2025 5. 2 2025 1 S Y

Pandora 3 2.2025 5 2.2025

t metry,
P 4.2.2025 5.2.2025 1)
----- Jesk jprocessed  using  standard

Frlgga 4 2.2025 5 2.2025 pl’OCGd&L{'@S ‘(dark flat) and transformed to

B T S R S T e oo <y
. chose 11 Tepresentative MBA targets of
S.C.X speciral dlasses for demonstration




Observed targets




Data transforming
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Sun

Our data

Jester et al. 2005 (magn.)
Jester et al. 2005 (color)
Jordi et al. 2006 (magn.)
Jordi et al. 2006 (color)
Rodgers et al. 2006
Tonry et al. 2012 (linear)
Tonry et al. 2012 (quadr.)
Castro et al. 2018




Application: Centaur data

Data: Peixinho et al. (2015) Data: Peixinho et al. 2015 (transformed)

diessns o710lE . '355 Jester et al. 2005 (color)
&rantor Jordi et al. 2006 (color)
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Future work

«

mations a lthe most suitable for

ata on Centaurs;

e asses quantitative
sma ‘

as pe Kof our project;
f Centaut  intrelation to other
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Thank you for aﬁentl
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