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Transiting Exoplanet Survey Satellite (TESS)
Explorer 95, TESS, MIDEX-7

* Avaruusteleskooppil, jolla etsitaan ja havaitaan eksoplaneettoja.

e Laukaisu 18.4.2018 Space X Falcon 9 Cape Canaveral SLC 40.

* Elliptisella 13,7 paivan radalla.

» Kahden vuoden tutkimus ja sen jalkeen ensimmainen jatko.

o Talla hetkella toisella kolmivuotisella jatkolla, joka alkol 2022 syyskuussa.

o Talla hetkella talla toisella jatko-ohjelmalla aktiivisena.

 Kuvat: NASA ja Space X
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TESS

Rata

 Rata on 2:1 resonanssissa Kuun kanssa (P/2).

e Eli TESS kiertad Maapallon kaksi kertaa siina ajassa kuin Kuu kiertaa kerran.
 Radan on arveltu olevan stabiili vahintaan 10 vuoden ajan.

 Rata on suunniteltu pohjoisen ja etelaisen avaruuden kuvaamiseen.
 Mahdollistaa kameroiden lampotilan vakauttamisen.

 Rata on Van Allenin vyohykkeiden ulkopuolella.

 Kuvat lahetetaan kahden viikon valein ja lahetys kestaa kolme tuntia.



TESS

Transiting Exoplanet Survey Satellite

e 3.7 x1.2x1.5m(12.1 x 3.9 x 4.9 ft).
* Valmistaja Orbital ATK.
 Teho 530 W.

 Massa 362 kg lahdossa.
* Perigee 108000 km apogee 375000 km.

* |nklinaatio 37 astetta. Kiertoaika 13,7 paivaa.

« Kuvat: Orbital ATK, NASA






TESS

Transiting Exoplanet Survey Satellite

* Nelja suurikenttaista kaukoputkea
e CCD kennot.
e Kuvat lahetetaan kahden viikon valein.

e Suunnittelu aloitettu 2005 MIT ja SAO

 Mukana myos Google.

 Kuva: TESS mission patch
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TESS

Kamerat

 Havaintolaitteena 4 x 4 megapikselin CCD-kameran paketti.
 Nelja CCD:ta 2 x 2 yhteensa 16 megapikselia kamera.

« Kameran kentta 24 x 24 astetta. 105 mm objektiivi.

* Yhdistetty kentta 24 x 96 astetta. F/1,4.

* Aallonpituusalue 600 nm (oranssi) - 1000 nm (NIR).

* Polyhavainnoissa NIR herkkyys auttaa.



TESS

Kuvaus-sektorit ja kuvien kasittely ensimmainen jakso

e Jalvas on jaettu 26 kuvaus-sektoriin.

* \Vuosi etelainen taivas - 2019 ja vuosi pohjoinen taivas - 2020.

o Kaksl 13,7 paivan jaksoa kutakin sektoria kohti.

 Kamerat ottavat kuvia kahden sekunnin valein.

e 2 minuutin jaksoissa tallennetaan 15000 tahtea ja myos 20 minuutin jaksoissa.

85 % taivaasta 27 paivassa.



TESS

Toinen jakso ja kolmas jakso

* Joinen jakso 2020 heinakuu - 2022 syyskuu.

* 2 minuutin valein 20000 tahtea sektoria kohti.

1000 tahtea sektorissa nopeammalla 20 sekunnin aikavalilla.
 Koko kentan aikavali 20 minuutista 10 minuuttiin.

 Kolmas jakso 2022 - 2025 marraskuu.

 Koko kentta 10 minuutista 200 sekuntliin.

o 2 minuutin valein kuvatut tahdet 8000 ja 20 sekunnin 2000 sektoria konti.
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TESS

Testikuva vuodelta 2018

» Testikuvassa Centaurus keskella.

* Hiilisakki sumu oikealla ylhaalla.

» Kirkas tahti alhaalla vasemmalla Beta Centauri.

* On kuvannut 400 kertaisesti taman kentan kokoisen alueen.
 Kuvassa 200000 tahtea.

 Kuva: NASA/MIT/TESS
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TESS

Eksoplaneettoja

e Etelainen taivas:
 PiMensae, LHS 3844 b, HD 202772 Ab, HD 21749
 Pohjoinen taivas:

* DS Tucanae Ab, Gliese 357, ASASSN-19bt, TOI-700, TOI-1338, HD 108236,
TIC 168789840, TOI-1231 b

e 2021 loppuun mennessa loytoja 5000 eksoplaneettakandidaattia.

 Kuva: LHS 3844 b (taiteilijan nakemys). 1,3 x Maapallon massa.






Komeettojen polyvanahavainnot TESS
Esilla Finlandia talossa EPSC-DPS 2025 konferenssissa

« EPSC-DPS 2025 Finlandia-talossa.
* Esitys Tony Farnham seka posteri Maximus Hood.
* Posterissa myos 17P/Holmes polyvanahavainto esilla.

« Kuvat: Jorma Ryske ja Kai Forsseén



Abstract EPSC-DPS2025-867 24.1.2026 klo 23.34

eur@ PLANET

EPSC Abstracts

Vol. 18, EPSC-DPS2025-867, 2025, updated on 09 Jul 2025
https://doi.org/10.5194/epsc-dps2025-867

EPSC-DPS Joint Meeting 2025

© Author(s) 2025. This work is distributed under

the Creative Commons Attribution 4.0 License.

TESS Observations of Comet 6/P/Churyumov-Gerasimenko

Tony L. Farnham, Maximus Hood(}), Jessica M. Sunshine(®, and Michael S.P. Kelley(®
University of Maryland, College Park, MD, United States of America (farnham@umd.edu)

The Rosetta spacecraft orbited comet 67P/Churyumov-Gerasimenko (C-G) from 2014-2016, where it characterized the comet's behavior in detail. Although the in situ mission is over, remote
observations monitoring the comet's behavior should be continued, to reveal how the comet evolves over the course of subsequent apparitions.

The Transiting Exoplanet Survey Satellite (TESS) was designed to observe extrasolar planets by continuously staring at a wide-field (24° x 96°) sector of the sky for 27 days. Comets occasionally
pass through the TESS field of view, where high-cadence images are recorded for as long as the comet remains in the field. We can use these images to study the long-term spatial and temporal
behavior of the comet. TESS' excellent photometric qualities track the secular and rotational lightcurves of the comet to reveal how its activity changes with time. The continuous, extended
duration of the observations is also ideal for monitoring for outbursts and other spontaneous transient events. The thousands of images obtained by TESS can also be registered on the nucleus
and coadded to produce deep images that reveal faint morphological features. This capability has made TESS an excellent tool for discovering and characterizing cometary dust trails and for
characterizing comae in weak and distant comets.

Due to fortuitous circumstances, comet C-G was ideally placed for TESS observations during its 2021 apparition. C-G passed through six consecutive sectors, where it was imaged almost
continuously every 10 minutes for 159 days (21 Aug 2021 through 27 Jan 2022). These observations bracketed perihelion (r=1.2 AU), with r ranging from 1.5 AU inbound to 1.6 AU outbound, and
provide a record of the object's long-term behavior during this time period. Preliminary analyses of the observations show activity levels that peaked about three weeks post-perihelion, with
several small outbursts detected at random times. C-G displays a moderate dust tail as well as a bright dust trail that extends several tens of degrees from the nucleus (see figure).

How to cite: Farnham, T. L., Hood, M., Sunshine, J. M., and Kelley, M. S. P.: TESS Observations of Comet 67P/Churyumov-Gerasimenko, EPSC-DPS Joint Meeting 2025, Helsinki, Finland, 7-12 Sep
2025, EPSC-DPS2025-867, https://doi.org/10.5194/epsc-dps2025-867, 2025.
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outbursts
_ Every 2-3days average
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EPSC Abstracts
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A Survey of Cometary Dust Trails in TESS

Maximus Hood, Tony Farnham, Jessica Sunshine, and Michael Kelley
University of Maryland, Astronomy, United States of America (mxhood@umd.edu)

Cometary dust trails are long-lived streams of large grains ejected from comet nuclei at low
velocities and are widely thought to be the major source of outer Solar System material migrating
inward. These trails are considered to be one of the primary delivery methods of organic material on
Earth and play a key role in replenishing zodiacal dust. However, their study is complicated by the
steep size distribution of cometary dust, meaning smaller particles overwhelmingly outnumber larger
ones and dominate the scattered sunlight. While radiation pressure quickly removes the smallest
grains, the remaining dust trail consists of larger, dimmer particles that require long-exposure
imaging to detect. This also means significant telescope time is needed to properly image them. We
plan to perform a comparative survey of trails from multiple comets using the Transiting Exoplanet
Survey Satellite (TESS).

TESS has revolutionized the field of cometary trail analysis. Although designed to detect transiting
exoplanets, the large pixel size and the ability to coadd 27 days of continuous observations make it
ideal for detecting faint, extended features like dust trails (Figure 1). TESS’s wide-field coverage
(24°x96° per sector) allows us to observe dust trails that extend across multiple sectors. With TESS
data we aim to model trail brightness distributions to derive particle sizes and ejection velocities,
quantify dust production rates and total mass ejected from comet nuclei, and constrain the mass
transport rate of cometary material into the inner Solar System. To date TESS has detected
potential trails in 56 comets, 32 of which are in comets that have not previously been known to
exhibit dust trails. Previously, 44 comets were known to have trails (Kelley 2021), which means the
new comets seen with TESS are likely to double the number of comets with identified trails.

To analyze this data, we will modify an established data reduction pipeline (Farnham et al. 2021),
develop a new automated process for trail extraction and analysis, and adapt an existing dust
dynamics model (Kelley 2023). Preliminary results and progress will be reported as the project
advances.



- —

>
-

F191

Active Asteroid Identification with the
Solar System Notification Alert
Processing System (SNAPS)

R L e L e N o
S Lo e LR 2 VLGN

b IOnnan ol Fracetiny Sowe owl vy NS Aszaas DNrenu e
Ioh wl Wi, Eaewnia) ol pher Sokery Q:c:n-»laualvbnm,

e bt u-..a.;zsn«umus;luu-a-sqmmmlum "
Pl Py (ITF) (2, sowd v, Sou Luggazy Sasuey if Sqana) mtmmm.ﬁ, X
P TR B8 Gt PN raner | miarrrie s i tiat aes el Seanl b .
gt e IIT Vi w100 Iy Lt o sstrtlacmal ses il ddda i 19 zonie ar 4
prertarm Tiea & u cotecresiin ¥10ad ey s deimt bk o W gh

4
L
——

e e—

= 5
S A8 —— '

Bl Lann i ol VL™ SRR : -~
vt T b N wbed = b
5 e LU ey S0 L T
s >y - — VR D '

B
ogu:-t'-ni
:u

[} TR

f..‘h'"\"l.“.", "l
L

.
e AR ) '”

' ‘ .
L Pabeene - - | .
— A o bo— Sy b b
ettt e LRI T e t'-‘m'-"
PR —— e - ey Ottt (T P BT a1
p—— e W C——— - : W e B bt
W o . ————t " L R )

——— Nty ' i

Achnualedigemas

" s e o

-
E?a"»;'i;;'—
T
R

o — -

A Survey of Cometary Dust Tralls In TESS

A Nl Ty o v ot Bied vl pod A Lhsn by et

—

Tty WD Rl - by

it




arge grains
s from &

¢ Lrails ars
eChanism ol
play 2 ey
¢ zodiacal
faintness
d low

Kes them

) image with
S

Case ‘Stu

e began our S
H/P/( NUryumoy
(O ILS Drightness
observation by |
imaged in 7 sect
captured Aunng
MOoNItOring phas
/P s trad 1s clea
a favorable cand
anatysis. The higy
the objects capt

sSingle seclor



Modeling Sublimation Dynamics and

Dust Propagation of Comet
17P/Holmes During its 2007 Outburst

Markku Nissinen®, Maria Gritsevich™**, Marcin WesolowskI®, Jorma Ryske!, and Alberto J. Castro Tirado®’

]

Ursa Astronomical Association, Helsinkl, Hnland (marr Ku.nissinen@pp.inet.n)
Facully of Science, Univarsily of Helsink Halsinki, Finland

Swedish Institute of Space PhysICs, Kiruna, Sweodet

‘Finnish Fireball Network, Ursa Astronomical Assoclation, {elsinki. Finland
SFacully of Exact and Technical Sciences, University of Rzeszow, RzesZow
Sinstituto de Astrofisica de Andalucia, Granada, Spam

iinaenieria de Sistemas y Automatica, Universiodd de Malaga Valaaa, op

EPSC-DPS2025 9.9.2025
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