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What canwe do with our instruments?

A 3 metersdome

A 30 cm f/5.6MaksutovCassegrain
telescope

A SbigSTE6303CCD camera
(3072 x 2048 9 micrguxel9

A JohnsorCousinBVRI (€lear)
photometric filters

A OptecTCFSfocuser




Photometry

ResearcHields (andlimits)
A Variablestars(mag<16)

A Asteroids(mag<15.5)

A Exoplanetg§mag<13)

A Blazars (AGN)mag<17.5)
A Stellaroccultations(mag<11)




Variablestars
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LAAVED Foduree 48, 20

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

Alessandre Marchini
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Ahstract  This paper contimes the publication of the list of the new variables disoo

Univessity of Siena, while abserving astervids for determiring their rotasionnl perods
are strongly encouraged in oeder to beter charscterize fhese stavs, especially those =

Table 2. Main information amd results for the new variahles discovered.
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Variablestars

Marullo et al.,  JAAVEO Volume 43, 200 7

«Dal mio salotto ho scoperto una stella»

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

siENA Nella costellazione del- «E 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~ «Fanno un girotonda cosmico | dono 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-
astronomi» . ra e propria passione. «E cosi

3 La conferma della scoperta é | totalizzante da essere diventata
liglia. arrivata il giorno dopo dall'ana- | anche il mio hobby — spiega
oltre lisidelle fotografie eseguitadal | —. Ma i sacrifici i

L] L L] L] 1] 13 Yol .
Preliminary Modeling of the Eclipsing Binary Star GSC 05765-01271 i il | :

h, g p g h 1 pic- responsabile dellosservatorio | lezza assoluta. Guardi il cielo e
mpa- — | Alessandro Marchini e dagli | studi lo spazio e il tempo. Os-
cana, astrofili Fabio Salvaggio e Ric- | servi le stelle e scienza e poesia

al & !L & (osse- | Laureanda | in remoto il telecopio dell'os- | cardo Papini con la collabora- | si fondono in un mis unico e
- g f SaraMarullo, 23 | servatorio, e ha iniziato a scru- | zione della professoressa Car- | indescrivibile. Cé tutto lassi,
Sara Marullo _ - F % F 15_ FI L ~ rtola | animianese | tareilcielo. | melaMarinelli Si, cerauniltra | anche estetica ed etica. Perché
Astromomical Cbservaiory, DSETA - University of Siena (K34), via Bor) ] % 100 1 | warullof@siudent, urisi if (PO | cheviea abtavesindiando;tasterolde: |isiella, che pll aclenzlatl chie | & proprlo yera che l cielo stel.
A trl § § i |1 nol]e— Gmsslenano, " r:]m la ]léfe di qd\:e]l“;ﬁ ste]llaﬂem mﬂno‘ «mlmll)nle». ndflanzqre Into:l SQ}‘;IJ di 301 e la legge
e 1 asale, | sistalaurean aliena, diversa da tutte le altre | remota in quel tratto di univer- | morale & dentro di noi».
¥ ;:' ] t alla | inFisica — racconta —. La luminosita | so.Una scope;n;lgliﬁ oonvnlida—l Marco Gasperetti
i _n at " iSie- | allUniversita | variava continuamente in mo- | ta e censita dall'International mgasperetti@corriere.it
.""l. I I.‘!ﬁ.'hﬂ.l'ld ri M.ﬂ H.‘l'l mi E ¥ ndare | diSiena do ciclico e questa & una ano- | Variable Star Index, il pit auto- CREFOIINE FIEFATR
Astronomical Chservarory, DSETA - Usiversity of Siewg (K340, vig Hog e mstmerpsrs b - L ————
& Light Curve Plot: GSC05765-01271.nrm - B & Binary - b
File Edit File Edit
Lorenzo Franco
Berlzaretio Qbservatory (A81), Rome, Qaly 10

Riceardo Papini
Wild Boar Remare Chhservatory (K4%9), vig Potente 52, San Casciano in

Fabio Salvaggio
Wild Boar Remare Chservarory (K43, via Potente 52, San Casciono in o

Feceived Cloraber 31, 2007 vevised December ¥ 2007 aceepred Deee .

Abstract  The authors discovered the eclipsing binary star system G .
mode] is presented. Lacking spectroscopic radial velocity data, period-ha:
physical parameters as masses and radii. The effective temperature has
estimated from a composile spectrum. These parameters were used as i
with BivarY saker 3 and rroese software.
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Asteroidsc Rotationperiod determination

Videa
https://youtu.be/ulAGHO9 YIQ
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http://www.gaiagosa.eu/guide
https://youtu.be/u1AGHO9_YIQ

THE MINOR PLANET

BULLETIN

BULLETIN OF THE MINOR PLANETS SECTION OF THE
ASSOCIATION OF LUNAR AND FLANETARY OBSERVERS

VOLUME 50, NUMBER 2. A D, 2023 APRIL-JUNE

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
‘merchom umn

Réccardo Papini, Fabio Salvageio
Wild Box Remore Observatory (E48)
San Cascuazo tm Val i Pesa (FD, ITALY

(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

Phased Piot: 2243 Lomaret
Par 16613 W18 Arg 18 SOLTE) SIS MIEN

LR T R P T e T

)
Avagable a line MWW RiRPiane: 30 PR WPl M9

Over 300asteroidsobservedsince2014

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

Asteroidsc Rotationperiod 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.

Number \ame 2022 /may xkl Phase

Lo Bow  Periods) PE.  Amp AE Glp

Table | Obsemng ckcumstances and resuts. The phase mgle Is gven for the first and last date. If preceded by an asterisk. the phase angle
reached an extrema @unng the pencd. Less and By are the approximate phase angle bisector ongrucedattude 3t mid-date range (see

Harris et al , 1984) Gep i the asteroxd fariily/groun (Warne: 1 al | 2009)
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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

21 binaryasteroidsdiscovered

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

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

LS



International collaboration: BinAst

Photometric Survey for Asynchronous
Binary Asteroids

among small NEAs, MCs, and
58S 0 the on
Japer Photometru Survey o! Bmary Near-farth Astemrds that has
te reprint is availatie herg: see also newer reports and pres
C Photomoflrc Survey of Asynchmnnu: Binary Astcrmds
d in Proceacings of the Sy

2rtatic
'rhr::

Yympasium an Telescope Scence (Tha 24th Annual Cr
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Exoplanets
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Exoplanets KPS1b (2018)and GRX1b (2021)
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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 L,'ﬁ My ancd avadius of 1.O3Z; ,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 a new major
step of the contribution of amateur astronomers o the ]“LJI\'L:!I]]I)" ficld of exoplanctology.
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15 — planets and satellites: detection — planets and satellites: gaseous planets —
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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
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ABSTRACT

We announce the discovery of GPX-1 b,
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
placement algorithm (o characlerize the host star, which has eflfective temperature 7000 & 200K, mass 168 £ 0010 M.
radius 1.36 £ 0,10 Bmy, and approximate N . GIPA-1b has an orbital peried of d and a transit depth of
0.90 £ 003 per cent. We describe the GPX transit detection observations, subsequent photometric and speckle-interferometric
follow-up ohservations. and SOPHIE spectroscopic measurements. which allowed us o 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 arcsec away. GPX-1 b is one of about two dozen transiting brown dwarfs known o 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.

aramsiting brosen dwarl with amass of 197 & 16 My, and a radios of 147 £ 0008,

and [ast-rolaling

2 exoplanetgdiscovered 16
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Blazars eyesftorthe high energies

MAGIC (Gamma)
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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).
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Blazars our contribution to the Distribution

s Renata Falomo et al.
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International collaboration: WEBT
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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
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Blazats immediate results>omonitoring (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)
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1
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]
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WEBT ssméalktalian telescopedsnvolved

U University of SienaAstronomical Observatory (K54)i HypatiaObservatory (L62)

Sienac 30cm Rimini¢ 25cm

U Catania Arendrivate Observatory U Montarrenti Observatory (C8B
Cataniac 20 cm Sovicille (SR 53 cm

U GAC Gruppd@strofili CatanesObservatory U OsservatorioAstronomico Citta di Sevesa4)
Cataniac 25 cm Seves 30 cm

U GiaGaObservatory 203) u Wild BoarRemote Observatory (K49)
PoglianoMilanese (M) ¢ 36 cm SanCasciand/al di Pesa (Ft)24 cm

U Osservatorio Liceo Iri¥ersaridi Cesano Maderno U MarSEG-Marana Space Explorer Center
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WEBTe intensivecampaiginon BLLacertae

BL Lac (from May 2019)
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WEBT¢ intensivecampaiginon BlLLacertae

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

Datacollectedby Italiantelescopes
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WEBT intensivecampaignon BLLacertae

BL Lac italian optical observations from May 2019
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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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