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- XMM-Newton catches giant black Nole's X- rﬁy-OS_CiHéTiOﬂS
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 XMM-Newton caiches giant black hole's X-ray oscilations

> 2022: Detected ~18 min period object at >10 gravitational radii around SNVIBH
1ES 1927+654) =2 =xtreme-mass ratio Inspiral (EMRI), possiole S0Urce

o Predicted inspiral for January 2024
> March 2024: Opect stil present

2.5
with 7.7 min oroit .
& T 20}
e Now orbiting at half the S
speed of light! 5 15—
e Defies alimodels! S 4ol ™
i —— General relativity evolution
b | | .i lOblservedePlO flreqtljenlcy

2022.5 2023.0 2023.5 2024.0
Time (year)

- " Masterson-+,.2025, do'i.org-/ 10.1038/841586-024-08385-X



- XMM-Newton catches giant black nole's X-ray oscllations

> 2022: Detected ~18 min period object at >10 gravitational radii around SNVIBH

1ES 1927+654) 2

o Predicted inspiral for January 2024
> March 2024: QOpect stil present

with 7.7 min oroit

e [Now oroiting at nalf the

speed of lignt

e Dafies almodels!

—xtreme-mass ratio Inspiral (=NVRl), possiole S0Urce
s | I | N
O =
S & -
E -1 .-
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L 15 B Broken Power-Law Fit to Frequency Evolution 1
O e = ® XMM-Newton (Individual Obs, Significant Detection) H
o E XMM-Newton (Individual Obs, Marginal Detection) [
@ - # XMM-Newton (Joint Fits)
O @ NuSTAR

> Jan2026: Frequency plateaued . TCEE L 4 L L

o (Compact opject less likely

 Masterson+, 2026, dol.org/10.485650/arXi.2604. 16688

2024 2025 2026



http://doi.org/10.48550/arXiv.2604.16688
http://doi.org/10.48550/arXiv.2604.16688

1.6

o Mult-X-ray ooservatory campaign with XMIVI-Newton,
XRISM and NASA'S NuSTAR

14

o XRISM provided high resolution X-ray spectrum

Ratio to Power—law
12
|
|

o \Warped iron emission line provides 1st evidence ot
material oroiting near the event Norzon o | | :

Energy (keV)

384 //1538-435//ae1225 Image Credit: CiA/Melissa VWels
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—uclid: [he revolution In strong lensing aiscoveries
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. ESNEucl.cd Consortium/NASA, M‘msey & Discovery Engine*w, doi.org/10.48550/arXiv. B 5324
ages from Legacy sunvey (south, DECam)
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—uclid: [he revolution In strong lensing aiscoveries

*» Cucld's first data (0.45%) already foung

~500 strong lenses, contirming a patn
to ~100,000 by mission end.

* |NIS Nuger averse sample will
revolutionize studies of dark matter,
galexy evolution, and cosmology.

Lines+ 2025, Nature Astronomy, dol.org/10.1038/s41550-025-02616-5

&
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o Refereed scie'ntiﬁ._c_,Dubli_catiqhs sofar _

From 24 July 2014 to 15 January 2025, Gaia made @~ 580 MILLION
more than three trillion observations of two billion - Accesses of Gaia cat:
stars and other objects, which revolutionised the view -~
of our home galaxy and cosmic neighbourhood. | i

\

- 2.8 MILLION

v‘_ﬁ.;_:,*{fcomman-ds sent to spacecraft

3 TRILLION

Observations !

1R2TB

- Downlinked data (compressed)

2 BILLION

Stars & other objects observed .

- Volume of data release 4
(55 years of observations) -

AR g A

938 MILLION &8

Camera pixels on board

15 300

Spacecraft ‘pirouettes’

' 55 KG B8

Cold nitrogen gas consumed

50000 HOURS 52 52 A
G :reu nd station time used



(Gala discovers our galaxy's great wave

o (Gala measured three-dmensional structure and kinematics of young stars and revealed a gant wave
ioping outward from the centre of the Milky Way v |

* [he orgin ana relationsnip with other adynamical signatures of the-Vlilky VWay remain to be determined

l

—SA/Gala/DPAC, S. Payne-Wardenaar, B, Poggio et al (20258) dol.org/10.1051/0004-6361/202451668
NIRS.//WwWw.esa.int/science . Exploration/space Science/(Gaia/Gaia discovers our galaxy s great wave
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HIP 67522 b orbits close to its host star
HIP 67522, inside the star's large
and powerful magnetic field

~ HIP 67522
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The planet stores magnetic energy as
It orbits the star, and sends this back as

waves along the star’'s magnetic field lines

These flares blast away the planet's wispy
atmosphere, causing it to shrink every year

/

>

ESA | linet al., 2025, Nature, doi: 10.1038/s41586-025-09236-7

S

Eesa

Where the waves meet the star's surface,
they trigger the release of a flare of light
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Mars EXOress records largest-ever Ionospnernc response to solar storm

Parker Solar Probe

Mars and Mars Express
_ STEREO-A

‘.’ Density of charged particles

2024-05-20 02:00

BepiColombo

ESA web ralease, b5 March 2026



https://www.esa.int/Science_Exploration/Space_Science/ESA_s_Mars_orbiters_watch_solar_superstorm_hit_the_Red_Planet

@esa-"
- Mers xpress r@CQr \argest over \QDQSDh@FIC respmse O 8@|ar St@rm

me le of atmosphere
probed by radio sngﬂal )

Illl

1. Mars Express beams a radio 2. The radio signal travels through 3. By measuring how much the signal
signal towards ExoMars TGO, which Mars's upper atmosphere, causing bends, we discover what makes up the
is about to ‘set’ behind Mars it to bend (refract) different layers of atmosphere

J. Parrott+, 2026, Nature Communications, dol.org/10.1038/s41467-026-69468-7  ESA web release, 5 March 2026
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WHY SOLAR ORBITER IS ANGLING TOWARDS THE SUN’S POLES

The planets and almost all spacecraft to date orbit around the Sun’s equator. Since February 2025, the ESA-
led Solar Orbiter spacecraft’s orbit is tilted out of this plane, giving us the first-ever clear views of the Sun’s
polar regions. Over the next few years, it will watch the Sun from ever-higher angles.

First polar views

Getting the first-ever views

of the Sun’'s poles may reveal
polar vortices (swirling gas) or
other unexpected patterns,
and the impact of the Sun’s
magnetic field opening up to
space In these regions
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, SS Global magnetic field

oy G "

— Aeasurements from higher angles
- _—_ iveal more of the boundary between

B p " N e the Sun's magnetic north and south

halves, which changes throughout
the-solar cycle

€ ecsa

The solar dynamo

Tracking movement at and
below the surface near the
poles will improve models of
how the Sun’'s magnetic field
IS generated and changes over
time, crucial for predicting the
solar cycle

Space weather

Tracking the movement and
makeup of solar wind and
solar storms away from the
Sun's equator will improve
space weather forecasts

wsolar.orbiter.



ik _ Magnetic field map Sun's corona — Fe IX & Fe X, 17.4 nm
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wsolar.orbiter.




—HNOde: a quiet warmning betore solar flares

EIS non-thermal velocity

AlA 94 differehce |
(GOES peak - start)

 Hnode/tls data (2011-2024)
show excess non-thermal ine
WIdths as flare precursors

[
N
a
Q

(arcsec)

~ Solar-Y

P o  Analsis of ~1,500 flares finds
e 2575 minutes’ early waming
T pefore soft X-ray peaks

2024-06-03 12:27:00

S 0951 Smoothed:+ linedr fi

*  Precursor timing differs between
eruotive and non-eruptive flares

=== | inear fits
* Precursor onset
@ Primary onset

' ) el | = 1 1
-5000 -2500 0) 2500 5000

Time relative to flare peak (s) To+, 2025, Apd, doi.org/10.3847/1538-4357/ac07de
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Faculty Visitor Programme Internships/Traineeships

T weeks - months weeks — ¢ years &
& More flexible [ et
Archive Visitor Programme Co-funded PhD studentships
1-3 months 0.5 — 1.5 years

=& \lember State “\
I institute 28

hﬁps:(//v'wmw.’cbsmos’.@éa.int/Wéb/’ Reseirch: Fellowship MG

space-science-facully/opporuniies =«

2 — 3 years :

R
©
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Eesa

oA Archival and Faculty Visitor Programme

ARCHIVAL VISITOR PROGRAMME FACULTY VISITOR PROGRAMME

All career levels, early career encouraged
Archive science, data analysis

ESAC or ESTEC

1 to 3 months

Travel, accommodation, meals covered
Archives access, expert support
Anonymous review

Deadline spring and fall

- \lember State

_ institute

Scientists with collaboration plans
New or ongoing collaborations

ESAC, ESTEC, or STScI

Flexible, plan needed If over 2 weeks
Travel and subsistence possible
Work with Faculty host

Faculty proposal and defined outcome

Rolling, host first required

@ More flexible

— —

Nttos://WwWw.COSMOs.esa. Int/web/space-

sclience-faculty/membears/directory
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JOB OPPORTUNITIES ATESA
ESA SPACE'SCiENCE RESEARCH FELLOWSHIP

: N e e e
L ;- \
2 .

OPENING

WALITISMAN 125 VS3

e ¢ \ national

-

» Postdoctoral fellowship for ESA State nationals -

» Your own research In space science Rt

» Duration: 2 + 1 years (with extension proposal]

» ESTEC (Netherlands), ESAC (Spain) or STScI (USA)
8 |

» 100% research time (optional <20% functional work]

» Access to ESA missions & environment "

» Mentoring from senior ESA Faculty g

» Monthly salary: €3000—€4600 (based on location &

experience)

Contact: fellowship@cosmos.esa.int
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Ekaterina Ilin Emma Esparza-Borges Gregor Rihtarsic Peter Stephenson Paola I. Tiranti
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CALL FOR EXPRESSION OF INTEREST TO BECOME A MEMBER OF THE

ASTRONOMY WORKING GROUP (AWG) f | ‘ | P S
SOLAR SYTEM AND EXPLORATION WORKING GROUP (SSEWG) _ — L e 3
SPACE SCIENCE ADVISORY COMMITTEE (SSAC) B =

» Need to be affiliated with member state R T
Institute Uk

- " g »> Appointment for 3 years

2 -
g a > 3 meetings a year (ESTEC/ESAC/HQ)

" am r

I .I;h » Plus additional meetings for selection

= " ..: and adoption reviews -
1 n . NHOS: /Wiy, COSIMOS . eS8l mt/vveb/exmessm@

n I g ol Nterest-for-science-agvisony-memoers: 2@26

A

Deadline: 1 July 2026, 12:00 (noon) CEST
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DIRECTOR OF SCIENCE
TOWN HALL MEETING

Wednesday June 24, FROM 14:00 CET

PROGRAMME

Introduction : 14:00 - 14:10
Director's address:  14:10 - 15:00
Q&A: 15:00 - 16:00

» Great way of interacting
with the Director of Science
directly!

Nttos ./ vWww.COSMOoS . esa. int/wel/
dscl_townnal
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Upcoming ESA conferences:

The X<wy Usiverse 2026

£-71 June 2026, Elche, Spain
26 ESA Directorate of Science Town Hall

PV 2026 - Erauring Long-Term Prasearvation and Addng Veue 1o Scentific and Tee cal Data
1.25 June 2006, ESAC, YWanueva dv ls Camade, Madvrid Spain and onling

y user validation & feedback exercise on 22 June 2026 Europe s Astronombeal Society Annusl Nesting 2026 < ESA mission session

fomiw < 83 Ay 2006 Lausanms. Swiliwiand

s Of Interest to become Member of the AWG/SSEWG

Lwropum Astronommal Society Annusl Nusting 2026 .4 Blw SA Balemaw Programume and ESA Archives
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