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Research with a 30 cm telescope
at the Astronomical Observatory
of the University of Siena
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This story began 14 years ago...
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Video:

https.//voutu.be/hsoO2sE2ALo



https://youtu.be/hsoO2sE2ALo

2012: the observatory can be managed remotely
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What can we do with our instruments?

3 meters dome

* 30 cm f/5.6 Maksutov-Cassegrain
telescope

e Sbig STL-6303 CCD camera
(3072 x 2048 9 micron pixels)

e Johnson-Cousins BVRI (+ Clear)
photometric filters

 Optec TCF-S focuser




Photometry

Research fields (and limits)
e Variable stars (mag <16)

e Asteroids (mag <15.5)

* Exoplanets (mag <13)
Blazars (AGN) (mag <17.5)

Stellar occultations (mag <11)




Variable stars
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New Variables Discovered by Data Mining Images Taken During Recent
Asteroid Photometric Surveys at the Astronomical Obscrvatory of the

University of Siena: Results for the Year 2017
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Table 2. Main information amd results for the new variahles discovered.
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«Dal mio salotto ho scoperto una stella»

Sara, studentessa di Fisica, era collegata via web al telescopio di Siena per studiare un asteroide

Variable stars

I | siena Nella costellazione del- | «F una studentessa brillan- malia per un normale astro. | revole database di oggetti
L'astro l'acquario, al dila dell'asteroide | tissima, un astro nascente», di- Cosi quellanotte hoosservato e | astronomici, con una nuova si-
98011997 FX3, ci sono due stel- | cono di lei amici e docenti e fotografato sino all’alba. E ho | gla e con il nome della scopri-
®Lastella le che si prendono per mano. | quegli elogi, che non nascon- capito che in realta erano due | trice.
GSC 5765- «Fanna 1n girotonda cosmico | done ironie, hanno davvero un le stelle, nascoste da una sorta | Lo studio della fisica e del-
di girotondo che le celava agli | l'astronomia per Sara é una ve-
o - . astronomi» . ra e propria passione. «E cosi
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. . . N . . oltre lisi delle fotografie eseguitadal | —. Ma i sacrifici che ti chiede
Preliminary Modeling of the Eclipsing Binary Star GSC 05765-01271 i Prl e | Bouios haid db
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S a ra P'-Iar “]]D g 11 £ N SaraMarullo, 23 | servatorio, e ha iniziato a scru- | zione della professoressa Car- | indescrivibile. Cé tutto lassi,
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Asteroids — Rotation period determination

Video:
https://voutu.be/ulAGHO9 YIQ
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REVISED SYNODIC ROTATION PERIOD FOR
ASTEROID 2243 LONNROT

Alessaadro Marchin, Leonardo Cavaglicai, Chiam A. Priviters
Astrosouuical Observatory, DSFTA - Univensity of Siena (K54)
Via Roma 56, 53100 - Siean ITALY
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(Received. 2022 December 15)

Photoataric obwrvacons of the aseraid 2243 Loanree
were conducted (3 order 1o ODIMB A MO SCCUTE
wstimam of e synodic foution pericd Ban he cos
published by Se subeors @ 2021. During ths meve
favorsble appermon we found P = 3681 < 0.001 &
A=010=002meg

CCD phowaaTic obean ation: of e 1m0 2243 Loaarct were
caamied out i Octobar 2022 ot the AsTeaoaucsl Obwenatory of &e
University of Siens (54), 3 Oucility iaside he an‘lm of
Physical Scieaces, Earts sad Eaviroumment (DSFT. Wi
med 3 030m £5.6 Makmwov-Cosezun teescope, SBIG
STL-6303E NABG CCD camena. and clear Sltes: the pixe! scale
was 230 aresec when buxmad 3¢ 22 pixels and 2l exposes were
300 seconds.

Dacs processzmg end matysic wae doge with APO Camopus
(Warser. 201). All tmage: were caltbeaced wrd dack aad fat-fald.
frames and the izacrumaneal magninides CoBTATed 1o R magasmades
wing solar-colored field stars Grom 2 version of e CMC-15
camlogue disuiused with MPO Cavopa; Table 1 shows the
ebserrag croummtances and results

The sadors Rad observed s avteroid @ 2027 wiide it was crossing
by serendipity e G where they were obsrving node gt

were very fen
20t very precise (Marchm: et al. 2021), we decided 1 cbserve e

asteroid 2243 Leonroe agmn durmp ths mmch more fmvessble
appaninion of Ocwber

Mimor Pissar Bulleria 89 (.

2243 Lowror (1941 SAL) was &scovered o8 1941 Seprammber 35
Ty Y, Vaisata 3t Twku ad samed afies EXas Losssor (1802-1384),
# siysiciem m Kajanni 20d Lser predesser of the Fiaaush laagmage
m Helsmky, [Ref: Minor Plapet Czc. 7944) This mazs-beit asteroud
5 2 member of the Flora dynamical famedly with 2 semm-asjor axis
mcizanon 6,844, and oz orbaat
hioluw nugnineds i = 1259 (DL
2027). The WISENEOWISE samlite (aSased nadiomeny sarvey
Masioso ot 21 2014) found 3 disneter D= 3 628 =0 113k weing
a0 sbsobue magninude = 12.8

Ta this favorable appariticn, observascns were couducted over six
nights and collecrd 336 dota pints. The period analysis shows 3
clezz bimodal sobution for the rotational pesiod of P = 3681 2 0.001
hwick an angpheade 4 = 010 4 0.02 mag
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Over 300 asteroids observed since 2014

ROTATION PERIOD DETERMINATION FOR ASTEROID
12919 TOMJOHNSON

Alessandro Marchuy. Riccardo Papioi
Astronomical Observatory, DSFTA - University of Ssena (Ki4)
Via Rowa 56, 53100 - Siena, ITALY
marchuiaunisi

(Recesved: 2022 October 14)

lelunu ic observanons of the nuin-belt asteroid 12919
od in order to ds its

i sottion peviod. We found P = 8.147 £ 0.001 b,
A=0512003 mag

Delt asterod 12919
at the Astronomncal

bservations of (he u
Tamjohnson were © Tuly
Observatory of iversity of Siena (
Degastent of Physical Sciences, Easth and Environmsent (DSFTA,
2022). We wsed a 0.30-m f15.6 M in telescope.
SBIG STL-6303E NABG CCD ca and clear filter; the pixel
arcses when binned at 2+2 pixels and all exposizes
were 300 seconds

CCD photoanetrs

Data pocessing and analysis wee done with MPO  Canop
(Wanner, 201 s were calibrated wih dark and
Framnes and the 1 les converted 1o R
usine solar-colored field stars from a vession of the CMC-IS
catalogue distibured with MPO Cang Table T sbows the
observing circumstances and results.

A search through the asterord lightenrve database (LCDB. Warner
ot al. 2009} wdicates that vesult may be the first reported
lLighteurve observanons and results for this asteroid

12919 Tomyolmson (1998 V6) was di d on 1998 Noveniber
11 at Catalina by the Catalina Sky Survey and maned in bonor of
Thomas J. Johmson who developed s techague for creating Schudi
telescope comectors that allowed the mass produchon -
Cassegrain telescopes. Tt is an inner man-belt asteroid wath n seai-
mapor axis of 2274 AU, eccentricity 0218, mchunation 6,368, mxl
an orbital period of 343 years. [ts absolute magminude s M = 1402
(JPL, 2022). The WISENEOWISE satellite mnfrared raciometry
survey (Masiero et al., 2011} found a dnmeter D = 4 832 = 0,468
km nsing an absolute magnitede /1 = 13,7

Asteroids — Rotation period determination
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Observanons were conducted over four mghts and collested 191
data pomts, The peniod analysts shows a bimodal solution for the
ot a‘lmm] penied of P = 8147 = 0001 h with on amplitede
= 051 = 0.03 mag. Tl:xs met was observed widun the
Photometric Survey for Asynchionous Biary Asterouds under the
Teadershup of Petr Prvee from Oundicgov Observatory, Czech
Republic (Prmvee et al. 2006: Pravee, 2022web) and their
independent analysis confunsed o results.
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Asteroids — 3D modeling from phot
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2020: Leonella discusses (online) her thesis




Asteroids — Binary systems

Electronic Telegram No. 4243

Central Bureau for Astronomical Telegrams

Mailing address: Hoffman Lab 209; Harvard University;
20 Oxford St.; Cambridge, MA ©2138; U.S.A.

e-mail: cbatiau@eps.harvard.edu (alternate cbat@iau.org)
URL http://www.cbat.eps.harvard.edu/index.html

Prepared using the Tamkin Foundation Computer Network

(2242) BALATON

A. Marchini, F. Salvaggio, and R. Papini, Astronomical Observatory,
Dipartimento di Scienze Fisiche della Terra e dell'Ambiente, University
of Siena; P. Pravec, Ondrejov Observatory; D. Klinglesmith, Magdalena Ridge
Observatory; D. Pray, Sugarloaf Mountain Observatory, South Deerfield, MA,
U.S.A.; P. Bacci, Astronomical Observatory of San Marcello Pistoiese, Italy;
L. Franco, Balzaretto Observatory, Rome, Italy; and A. Carbognani,
Astronomical Observatory of the Aosta Valley Autonomous Region, Italy, report
that photometric observations taken with a 0.30-m telescope at the
Astronomical Observatory of the University of Siena, a ©.36-m telescope at
the Etscorn Campus Observatory (Socorro, NM, U.S.A.), a 0.50-m telescope at
the Sugarloaf Mountain Observatory, and a ©0.60-m telescope at the San Marcello
Pistoiese Observatory during 2015 Dec. 27-2016 Jan. 16 reveal that minor
planet (2242) is a binary system with an orbital period of 12.96 +/- ©.01 hr.
The primary shows a period of 2.79792 +/- 0.00009 hr and has a lightcurve
amplitude of ©.18 mag at solar phases 5-16 degrees, suggesting a nearly
spheroidal shape. Mutual eclipse/occultation events that are 0.03- to
0.08-magnitude deep indicate a lower limit on the secondary-to-primary
mean-diameter ratio of ©.25.

NOTE: These 'Central Bureau Electronic Telegrams' are sometimes
superseded by text appearing later in the printed IAU Circulars.

(C) Copyright 2016 CBAT

2016 January 23 (CBET 4243) Daniel W. E. Green

Minor Planet Bulletin 43 (2016)

THE BINARY NATURE OF
THE ASTEROID 2242 BALATON

Alessandro Marchini
Astropomical Observatory, DSFTA - University of Siena (K54)
Via Roma 56, 53100 - Ssena. ITALY
alessandro marchini@unisi it

Paolo Bacci
Osservatono Astrononuco San Marcello Pistoiese (104)
San Marcello Pistoiese, Pistota, ITALY

Albino Carbognani
Astronomical Observatory of the Autonomous Region of the Aosta
Valley (OAVAA)
Lignan 39, 11020 Nus (Aosta), ITALY

Lorenzo Franco
Balzaretto Observatory (A81), Rome, ITALY

Daniel A Klinglesmith I
New Mexico Tech, Socorro, NM USA

Riccardo Papini
Carpione Observatory (K49)
Spedaletto, Florence, ITALY

Petr Pravec
Astronomical Institure
Academy of Sciences of the Czech Republic
Fricova 1, CZ-25165 Ondfejov, CZECH REPUBLIC

Donald P. Pray
Sugarloaf Mountain Observatory
South Deerfield MA USA

Fabio Salvaggio
21047 - Sasonno, ITALY

(Received: 2016 Jul 15)

Tnitial observations of 2242 Balaton indicated a rotation
penod of about 2.8 hours with some attenuation events

Further observations and analysis showed that 2242 1s a
binary asterosd with 3 pnmary penod of 27979 *
0.0001 1 and amphitude of 0.18 mag: the orbital penod of
the secondary 15 12.96 = 0.01 h Mutual events that are
0.03 to 0.08 magnitude deep indicate a lower limit on the
secondary-to-primary mean-diameter ratio of 0.25. From
sparse  photometric data we also  derived
H=13312005,G=022+004

21 binary asteroids discovered

030} Phased Plot: 2242 Balaton
Period: 27878 £ 0.0001 h  JDO(LTC): 2457384.221074
Singie Pered

w18}

§ 005}
o

0.30

0.00 010 0.20 030 040 0.50 086 0.70 0.80 0.0 1.00

Figure 2. The single-period solution using data from 19 sessions.
Nots that some sessions show attenuation events in the ghtcurve.

Phased Plot: 2242 Balaton
Perlod: 279792 0.0001 1 Amp: 0.18
JOG(LTC): 2457384.221074
Primary Paricd

WagritudelR) alpha8. 1)

300 010 0.20 0.30 040 0.5 060 6.70 080 0% 1.00

Figure 3. Using the dual-penod search withn MPO Canopus after
subtracting out the secondary period, we obtain the primary period

e Phased Plot: 2242 Balaton
.28 Period: 12962 0.01 h  JDO(LTC): 2457384 221074
0.20| Secondary Pencd
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International collaboration: BinAst

Photometric Survey for Asynchronous
Binary Asteroids
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Exoplanets

HD189733b 2007-07-28
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Exoplanets: KPS-1b (2018) and GPX-1b (2021)
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KPS-1b: The First Transiting Exoplanet Discovered Using an Amateur
Astronomer’s Wide-field CCD Data
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Abstract

We report the discovery of the transiting hor Jupiter KPS-1h. This exoplaner ruhim a ¥V = 130 Kl-type main-
sequence star every 1.7 days, has a mass of 10N Lj'ﬁ My ancd o vadius of 1.03 \_,, ,1 Ry The discovery was made
by the prototype Kourovka Planct Scarch (KPS) project. which used wide-field CCD da athered by an amateur
astronomer using readily available and relatively affordable equipment. Here we describe the equipment and
observing technigue vsed [or the discovery ol KPS-1b, 11s churucterizution with speclroscopic observations by the
SOPHIE spectrograph and with high-precision photometry obtained with 1 m class telescopes. We also outline the
KPS project evolution into the Galactic Plane eXoplanet survey, The discovery of KPS-1b represents o new major
step of the contribution of amateur astronomers o the ‘hul\rwmn" ficld of exoplanctology.

Kev words: methods: data analyvsis — planets and satellites: detection — planets and satellites: gaseous planets —
planets and sarellites: individual (KPS-Ih} — stars: individual {KPS-1)
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Discovery of a young low-mass brown dwarf transiting a fast-rotating
F-type star by the Galactic Plane eXoplanet (GPX) survey

P Benni 7% ALY, Burdanov * VW, Krushinsky &0 A Bonfanti,™ G. Hébrar T8 Almer
S. Dalal,” 0. D. S, Demangeon, " M. Tsantaki 1. Pepper.” K. G. Stassun “."" A, Vanderburg
A Belinski,” F. Kashaev.'* K. Barkaoui,'"™™ T. Kim,"¥ W. Kang.," K. Antonyuk,™ V. V. Dyachenko.’
D. A. Rastegaev,” A. Beskakotov.'** A_ A Mitrofanova,”' F. I. Pozuelos,™'7 E. D. Kuznetsov,™
A, Popov E Kieler,” P A, Wilson, ™" G, Ricker,” R. Vanderspek,” D, W, Latham,”" S, Seager.
I. M. Jenkins.” MR Sokov .7 0 A Marchini ¥ 7' R. Papini.” F. Salvaggio,® M. Banfi,
0. Bastiirk ©.% $. Torun,” S, Yalgmkaya,™ K. Ivanov,” G, Valyavin,™*"** E, Jehin,” M. Gillon,"”
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ABSTRACT

W announce the diseovery of GPX-1 b, o irmsiting brosen dwarl with o mass of 197 & 16 My, and a radios of 147 £ 0008,
the first substellar ohject discovered by the Galactic Plane eXoplanet (GPX) survey, The brown dwart transits a moderately brigh
(V= 12.3mag) lust-rotating F-lype star with a projected rotational velocity o sin i, = 40 & 10km 7' We use the isochrone

mass LAR b 0L10 M.
d and a transit depth of
one, subsequent photometric and speckle-interferometric

placement algorithm 1o characlerize the host star, which has eflective temperature 7000 4 200
radius 1.36 £ 0,10 Bmy, and approximate ! GPX-1b has an orbital peried of
0.90 £ 003 per cent. We describe the GPX transit detection abser
follow-up ohservations. and SOPHIT spectroscopic measurements, which allowed us w establish the presence of a substellar
ohject around the host star, GFX-1 was obscerved at 30-min integrations by TESS in Scetor 18, but the data are affecied by
blending with a 3.4 mag brighter star 42 . GPX-1 b is one of about two dozen transiting brown dwarfs known to date.
with a mass close to the theoretical brown dwarffeas giant planet mass transition boundary. Since GPX-1 is a moderately brigh
ar, i ean be followed-up by the means of the Doppler lomography.

C 1w

and [ast-rolaling

2 exoplanets discovered
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International collaboration: ExoClock
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2023: Leonardo discusses his thesis

—_— 59
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2023: Leonardo presents his work at the ExoClock meeting

Our observations

TTVs analysis of WASP-12b:
from the University of Siena data

d thesis work 1 took part 1o the observative
of 3 transits of WASP-12 b. With

iy, we could

During my internship

to the ExoClock O-C diagram T Dele
Leonardo Cavaglioni

1 out by our Observa

cover a ime interval of 10 vea;

University of Siena, Astronomical Observatory
Deg in Physics and Advanced Tecnologies 2022/2023
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Blazars: the most distant (and powerful)
observable objects




Blazars: eyes for the high energies

FERMI (X)

MAGIC (Gamma)



azars: SED (Spectral Energy Distribution)

s Renato Falomo et al.
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Fig. 2 Overall spectral energy distributions of blazars, Note the differences of the relative
intensities and frequencies of the two emission peaks for various types of objects (see text).
This behavior is referred to as blazar sequence (from Fossati et al., 1998).
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Blazars: our contribution to the Distribution

5 Renata Falomo et al.
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Fig. 2 Overall spectral energy distributions of blazars, Note the differences of the relative
intensities and frequencies of the two emission peaks for various types of objects (see text).
This behavior is referred to as blazar sequence (from Fossati et al., 1998).



International collaboration: WEBT

Introduction

Target List

Ongoing
Projects

Members
Archive

Publications

Welcome to the Whole Earth
Blazar Telescope (WEBT)

Highlights
S.G. Jorstad, A.P. Marscher, C.M. Raiteri, M. Villata, Z.R. Weaver et al.
2022, Nature 609, 265

Article

Rapid quasi-periodic oscillationsin the
relativistic jet of BL Lacertae

S e e T oato.inaf.it/blazars/webt/

WP Clen™, O, M. Kurtamidae %, & Marchini™. K. Mansusote™ F. Moetar™, P Acet™ "
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azars: optical monitoring -
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Blazars: immediate results of monitoring (alerts)

Mhe Asifor

The flaring blazar BL Lacertae observed below R=11.5, a
new record for its optical brightness

ATel #14328; Alessandro Marchini (Astronomical Observatory, Depariment of Phiysical Sciences,
sarth and Environment (DSFTA), University of Siena - Italy), Pietro Aceti, Massimo Banfi

(Osservatorio Astronomico Cittd di Seveso, Seveso - laly), Fabio Mortari (Hypatia Observatory,
Rimini - Italy), Riccardo Papini, Fabio Salvaggio (Wild Boar Remote Observatory, Florence -

Iraly), Giuseppe Marino (Gruppoe Astrofili Catanesi Observatory, Catania - fraly), Claudio Arena

(s CT Private Observatory, Catania - Italy), Antonio Frasca (INAF - Osservatorio Astrofisico di

Catania), Massimo Conti, Simone Leonini, Paolo Rosi, Luz Marina Tinjaca Ramirez
(Montarventi Observatory, Siena - Italy), Giacomo Bonnoli (TAA-CSIC, Granada - Spain)
on 18 Jan 2021; 18:08 UT
e Ciiacnmer Bonneli (giacomo. bonnoli@unisi i)

Credential Certif

Subj
for Observations, AGN, Blazar, Transient

We report that the optical brightness of the flaring blazar BL Lacertae (RA: 22 02 42.29 Dec: +42
16 3998 J2000.0) reached levels that are unprecedented for this source to the best of our
knowledge, with observed magnitudes below R=11.5. We are monitoring this source intensively, in
the framework of a follow-up campaign on this flaring blazar coordinated by the WEBT
Collaboration and better detailed in our recent ATel 14318,
8]

L

L

« 2020 Oct 21

ts: Radio, Infra-Red, Optical, Ultra-Violet, X-ray, Gamma Ray, =GeV, TeV, VHE, Request '

Related

14329 Erratum to ATel #14328

14328 The Naring blazar BL Lacertas
observed below R=11.5, a new
record for its optical
brightnass

14318 The aptical state of the flaring
blazar BL Lacerta
approaches again the
historical brightness of the
2020 outburst

14096 NuSTAR
o

blazar BL Lacert

14081 Kanata optical and near-
infrared observations of BL
Lacertas in the bright state

nl7

Worldwide alerts
through Astronomer’s Telegrams

Alerts to our international collaborations
= MAGIC
= Tuorla Observatory (Finland)
= WEBT (Whole Earth Blazar Telescope)



WEBT: small Italian telescopes involved

» University of Siena Astronomical Observatory (K54)
Siena — 30 cm

» Catania Arena Private Observatory
Catania —20 cm

» GAC Gruppo Astrofili Catanesi Observatory
Catania —25 cm

» GiaGa Observatory (203)
Pogliano Milanese (MI) — 36 cm

> Osservatorio Liceo Iris Versari di Cesano Maderno
Felizzano (AL) — 20 cm

» Hypatia Observatory (L62)
Rimini — 25 cm

» Montarrenti Observatory (C88)
Sovicille (SI) — 53 cm

» Osservatorio Astronomico Citta di Seveso (C24)
Seveso —30cm

» Wild Boar Remote Observatory (K49)
San Casciano Val di Pesa (FI) — 24 cm

» MarSEC — Marana Space Explorer Center
Marana di Crespadoro (VI) — 36 cm

> & a few others

27



WEBT — intensive campaign on BL Lacertae

BL Lac (from May 2019)
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Data collected by Italian telescopes (Aug. 2020 - Dec. 2023)



WEBT — intensive campaign on BL Lacertae

Observatory Diam. Vv R 1 Total Observers
Catania-Arena 0.20 173 168 149 - 490 Arena

Catania-GAC 0.25 - 267 180 180 627 |Marino, Frasca

Catania-SLN 0.91 157 162 233 177 729 |Frasca, Marino

Felizzano 0.20 - - 14 - 14 |Banfi

GiaGa 0.36 12 116 136 - 264 \Galli

Hypatia 0.25 - 154 6,833 - 6,987 |Mortari, Gabellini

MarSEC 0.36 - - 1,564 - 1,564 |Peretto, Lora

Montarrenti 0.53 419 382 420 420 1,641 |Leonini, Conti, Rosi, Tinjaca Ramirez
Monte San Lorenzo 0.53 - - 165 - 165 |Mortari

Orciatico 0.30 43 30 47 29 149 |Barbieri

Seveso 0.30 - 70 293 - 363 |Banfi, Aceti

Siena 0.30 1 1,930 4,912 1,481 8,324 |Marchini

Spezia 0.40 - 41 41 - 82 |Scarfi

Wild Boar 0.24 - 658 848 - 1,506 |Papini, Salvaggio, Banfi, Marino
TOTALE 805 3,978 15,835 2,287 22,905 |since 2019 May 2

Data collected by Italian telescopes
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EBT — intensive campaign on BL Lacertae

BL Lac italian optical observations from May 2019
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WEBT — a great achievement in 2022

nature

Explore content ¥ About the journal ¥  Publish with us v Subscribe

nature > articles > article

Article | Published: 07 September 2022
Rapid quasi-periodic oscillations in the
relativistic jet of BL Lacertae

S G Jorstad E, A P. Marscher, C. M. Raiteri, M. Villata, Z. R. Weaver, H. Zhang, L. Dong, L. L

Gamez, M. V. Perel, 5. 8. Savchenko, ¥. M. Larionov, D. Carosati, W. P. Chen, O. M. Kurtanidze, 4.

Marchini, K. Matsumoto, F, Maortari, P, Aceti, J. A. Acosta-Pulide, T, Andreeva, G. Apolonio, C.

Arena, A Arkharov, R Bachev, M. Banfi, G. Bonnoli, G.A. Barman, V. Bozhilev, M. |. Carnerern, G.

Damljanovic, 5. A Ehgamberdiev, D. Elsdsser, A Frasca, D. Gabellini, T.5. Grishina, A. C. Gupta, V.

A, Hagen-Thorn, M. K. Hallum, M. Hart, K. Hasuda, F. Hemrich, H. Y. Hsiao, 5. [bryameow, T. R,

Irsmambetova, D. V. lvanov, M. D. Joner, G. M. Kimeridze, 5. A, Klimanoy, J. Knétt, E. M.

Kopatskaya, 5. O. Kurtanidze, A. Kurtenkov, T. Kuutma, E. G. Larioneova, S. Leonini, H. . Lin, C.

Lorey, K. Mannheim, G. Marino, M. Minev, D. O. Mirraqulov, D. A, Morozova, A A. Nikiforova, M.

G. Mikolashvili, E. Ovcharov, R. Papini, T. Pursime, |. Rahimovw, D. Reinhart, T. Sakamoto, F.

Salvaggio, E. Semkov, D. M. Shakhovskoy, L. A, Sigua, B. Steineke, M. Stojanovic, A, Strigachey, Y.

V. Troitskaya, 1. S. Troitskiy, A. Tsai, A. Valcheva, A. A, Vasilyev, 0. Vince, L Waller, E. Zaharieva &

R. Chatte’jee — Show fewer authors

Mature 609, 265-268 (2022) | Cite this article

3583 Accesszes | 22 Citations | 106 Altmetric | Metrics
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Research results: publications
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Publications highlights

nature
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natureastronomy
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nature > articles > article

Published: 23

Article | Open
Polarized blazar X-rays imply particle acceleration
inshocks

Alessandro Marchini @ view ORCIDID profile *

Department of Physical Sciences, Earth and Environment, Astronomical Observatory,

University of Siena, Siena, ltaly 3

View author publications

ini, Herman L, Marshall, Daria A, Mo

Slow-moving
particles

Fast-moving
particles

enature

natuce > nature astronomy > articles > artick:

Artichs | Publishet 12 July 2023

Discovery of X-ray polarization angle rotation in the jet
fromblazar Mrk 421

Lawra Di Gesy 55, Herman L M

all, Stewen R, Ehlert Dawoon E Kim Immacolata Donnarumma Fabrizio

< Liodaks

Tavecchio, loang st

droMarchini ® View ORCIDID profile
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Ditarco Dmitry! University of Siena, Astronomical Observatory, Siena, taly
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loann rlis, Mark A Gurwell, Ram

ergay S Savchenko, Andrey A, Vasifven José

Raetines, |lisiaby 1 i

Lirandu,

View all journals search (2 Lagin @

nature

Explore content ¥ About the journal ¥ Publish with us v

e » aricles » article

Arlicle | Published: 07 September 2022
Rapid quasi-periodic oscillations in the relativistic jet of
BL Lacertae

)

orstad B, & B Marscher, © M. Raiter, M. Villals, 2 8 Weaver, H. Zhang, L Dong, 1. L Gémez, M. V. Perel,
5.5 Savchenko, ¥ b, Lario

Podceti, LA Acosta-Pulido, T, Andre.

[ Carosati, WP, Chen, 0, 8, Kurtanidze, &, Marchini K, ha

E.Mortari,

A.Marchini *

Astronomical Observatory,

Meture 609, 265-268 (2022) | Cite U Department of Physical Sciences, Larth and Covironment,

& Alrmetric | Metrics University of Siena, Siena, Italy

Abstract

Blazars are active galactic nuclei (AGN) with relativistic jets whose non-thermal radiation is
extremely variable on various timescalest22, This variabilicy scems mostly random, although
some quasi-periodic oscillations (QPOs), implying systematic processes, have been reported in
blazars and other AGN, QPOs with timescales of days or hours are especially rare® in AGN and their
nature is highly debated, explained by emitting plasma moving helically inside the jet?, plasma
instabilities®? or orbital motion in an accretion disc®, Here we report results of intense optical
and y-ray flux monitoring of BL Lacertae (BL Lac) during a dramatic outburst in 2020 (ref. 2), BL
Lac, the prototype of a subclass of blazarsi, is powered by a 1.7 % 109 Mgy, (ref. ) black hole in an
elliptical galaxy (distance = 313 megaparsecs (ref. 2)), Our observations show QPOs of optical flux
and linear polarization, and y-ray fux, with cycles as short as approximately 13 h during the
highest state of the outburst. The QPO properties match the expectations of current-driven kink
Instabilities® near a recollimation shock about 5 parsecs (pe) from the black hole in the wake of an
apparent superluminal feature moving down the jet. Such a kink is apparent in a microwave Very
Long Baseline Array (VLBA) image.
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Other activities: outreach

-

o PR e
\




2020-2021: live shows during the Covid-19
pandemic o
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2022: Elisa defends her PhD thesis...

Despite her disability,
o Elisa certainly taught me
more than | did with her.

B N NEVER GIVE UP!

38



THANK YOU i sy ciiianTiTopcs

FOCUS WORKSHOPS

Alessandro Marchini
marchini@unisi.it

Universita degli Studi di Siena, DSFTA, Osservatorio Astronomico
INAF — Osservatorio Astronomico di Brera

facebook.com/astro.unisi
instagram.com/astro.unisi
youtube.com/@astrounisi
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