
 

15411 - VLBA monitoring of the extraordinary changing-look quasar Mrk 1018
Cycle: 25, Proposal Category: GO

(Availability Mode: SUPPORTED)

 

 

INVESTIGATORS
Name Institution E-Mail
Dr. Miguel  Perez-Torres   (PI) (ESA Member)   (C
ontact)

Instituto de Astrofisica de Andalucia (IAA) torres@iaa.es

Dr. Bernd  Husemann   (CoI) (ESA Member) Max-Planck-Institut fur Astronomie, Heidelberg husemann@mpia-hd.mpg.de
Dr. Grant R. Tremblay   (CoI) Smithsonian Institution Astrophysical Observatory gtremblay@cfa.harvard.edu
Dr. Tanya  Urrutia   (CoI) (ESA Member) Leibniz-Institut fur Astrophysik Potsdam (AIP) tanya.urrutia@gmail.com
Dr. Francoise  Combes   (CoI) (ESA Member) Observatoire de Paris francoise.combes@obspm.fr
Dr. Timothy Andrew Davis   (CoI) (ESA Member) University of Wales, College of Cardiff (UWCC) davist@cardiff.ac.uk
Dr. Mirko  Krumpe   (CoI) (ESA Member) Leibniz-Institut fur Astrophysik Potsdam (AIP) mkrumpe@aip.de
Prof. Andreas  Eckart   (CoI) (ESA Member) Universitat zu Koln eckart@ph1.uni-koeln.de
Jason  Dexter   (CoI) (ESA Member) Max Planck Institute for Extraterrestrial Physics jadexter@gmail.com
Prof. Scott  Croom   (CoI) University of Sydney scott.croom@sydney.edu.au
Dr. Ruta  Kale   (CoI) National Centre for Radio Astrophysics, TIFR ruta@ncra.tifr.res.in
Dr. C. H Ishwara Chandra   (CoI) National Centre for Radio Astrophysics, TIFR ishwar@ncra.tifr.res.in

VISITS
Visit Targets used in Visit Configurations used in Visit Orbits Used Last Orbit Planner Run OP Current

with Visit?
01 (1) MRK-1018 COS/FUV

COS/NUV

4 11-Dec-2017 20:00:16.0 yes

02 (1) MRK-1018 COS/FUV
COS/NUV

2 11-Dec-2017 20:00:18.0 yes
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8 Total Orbits Used

 

ABSTRACT

Last year, we discovered the first-ever unambiguous case of a changing look quasar completing a full cycle, Mrk1018, which first transitioned from a

Sy 1.9 to a Sy 1 nucleus in 1984, remained broad-lined for about 30 years, and transitioned back to a Sy 1.9 sometime between 2013 and 2016. We

were granted ToO VLBA observations during the second semester of 2016, which indicated flux density and spectral variability of the AGN core of

Mrk1018 at GHz frequencies and, very remarkably, showed the emergence of a new compact component on December 2016). Additional VLBA

DDT observations have shown the VLBA source disappear, while HST photometry is now dropping, while we expected it to be raising, Here, we

request up to four multi-frequency VLBA observations to be done contemporaneously with requested HST COS observations and approved Chandra

X-ray and optical monitoring to shed light on the nature of the puzzling behavior of Mrk 1018 and the (now disappeared) new source. The VLBA,

with its unique multi-frequency capabilities and milliarcsecond angular resolution, may hold the key to understanding Mrk1018 and, by extension,

the wider class of changing look AGN.

 

 

OBSERVING DESCRIPTION

These COS-FUV observations are part of a coordinated multi-wavelength monitoring program combining radio (VLBA), X-rays (Chandra), and

optical observations of the changing-look AGN Mrk1018. Each epoch we obtain a 2 orbit long FUV spectrum with the G140L grating to cover the

FUV continuum at high S/N as well as the flux and shape of broad emission lines such as Lya and CIV. Although we have 4 epochs of VLBA and

chandra observations granted, one will be in the extended sun block zone between end of February and beginning of June. Hence, we use two orbits

to obtain a higher resolution spectrum with the G130M grating of the Lya line which is prone to various narrow absorption lines.  This is necessary to

calibrate the modelling of the broad Lya emission line in the low resolution spectra based on a single high-resolution spectrum.

Visit Targets used in Visit Configurations used in Visit Orbits Used Last Orbit Planner Run OP Current
with Visit?

03 (1) MRK-1018 COS/FUV
COS/NUV

2 11-Dec-2017 20:00:19.0 yes

Proposal 15411 (STScI Edit Number: 0, Created: Monday, December 11, 2017 8:00:20 PM EST) - Overview

2



V
is

it
Proposal 15411, FUV-COS Mrk1018 (01) Tue Dec 12 01:00:20 GMT 2017

Diagnostic Status: No Diagnostics

Scientific Instruments: COS/FUV, COS/NUV

Special Requirements: BETWEEN 18-JAN-2018:00:00:00 AND 14-FEB-2018:00:00:00
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# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous

(1) MRK-1018 RA: 02 06 15.9888 (31.5666200d)

Dec: -00 17 29.18 (-.29144d)

Equinox: J2000

V=15.0+/-0.5

300 counts/s in the 4s long COS
NUV (PSA and MIRRORA) acq
uisition images from Feb 2017

Reference Frame: ICRS

Comments: This object was generated by the targetselector and retrieved from the SIMBAD database. Coordinates were then slightly adjusted on subarcsec scale to match the coordinates of previous successfull
observations
Category=GALAXY
Description=[ACCRETION DISK, JET, NUCLEUS, SEYFERT]
Extended=NO
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# Label
(ETC Run)

Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Reqs. Groups Exp. Time (Total)/[Actual Dur.] Orbit

1 Acquisition
Exposure
(1036530)

(1) MRK-1018 COS/NUV, ACQ/IMAGE, PSA MIRRORA 40 Secs  (40 Secs)

[==>] [1]

2 G140L Expo
sure 1 (FP-P
OS1)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=10
80;

 FLASH=YES;

 FP-POS=1;

 SEGMENT=A

1180 Secs  (1180 Secs)

[==>]

[1]

3 G140L Expo
sure 2 (FP-P
OS2)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=10
80;

 FLASH=YES;

 FP-POS=2;

 SEGMENT=A

1180 Secs  (1180 Secs)

[==>]

[1]

4 G140L Expo
sure 3 (FP-P
OS3)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=13
05;

 FLASH=YES;

 FP-POS=3;

 SEGMENT=A

1350 Secs  (1405 Secs)

[==>1405.0 Secs ]

[2]

5 G140L Expo
sure 4 (FP-P
OS4)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=13
05;

 FLASH=YES;

 FP-POS=4;

 SEGMENT=A

1350 Secs  (1405 Secs)

[==>1405.0 Secs ]

[2]

6 G130M Exp
osure 1
(1036647)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G130M

1222 A

FP-POS=1;

 FLASH=YES;

 BUFFER-TIME=12
99;

 SEGMENT=BOTH

1350 Secs  (1404 Secs)

[==>1404.0 Secs ]

[3]

7 G130M Exp
osure 2
(1036647)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G130M

1222 A

FP-POS=2;

 FLASH=YES;

 BUFFER-TIME=12
99;

 SEGMENT=BOTH

1350 Secs  (1404 Secs)

[==>1404.0 Secs ]

[3]

8 G130M Exp
osure 3
(1036647)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G130M

1222 A

FP-POS=3;

 FLASH=YES;

 BUFFER-TIME=13
00;

 SEGMENT=BOTH

1350 Secs  (1405 Secs)

[==>1405.0 Secs ]

[4]

9 G130M Exp
osure 4
(1036647)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G130M

1222 A

FP-POS=4;

 FLASH=YES;

 BUFFER-TIME=13
00;

 SEGMENT=BOTH

1350 Secs  (1405 Secs)

[==>1405.0 Secs ]

[4]
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Proposal 15411, FUV-COS Mrk1018 (02) Tue Dec 12 01:00:20 GMT 2017

Diagnostic Status: No Diagnostics

Scientific Instruments: COS/FUV, COS/NUV

Special Requirements: SCHED 50%; BETWEEN 11-JUN-2018:00:00:00 AND 11-JUL-2018:00:00:00

F
ix

ed
 T

ar
g

et
s

# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous

(1) MRK-1018 RA: 02 06 15.9888 (31.5666200d)

Dec: -00 17 29.18 (-.29144d)

Equinox: J2000

V=15.0+/-0.5

300 counts/s in the 4s long COS
NUV (PSA and MIRRORA) acq
uisition images from Feb 2017

Reference Frame: ICRS

Comments: This object was generated by the targetselector and retrieved from the SIMBAD database. Coordinates were then slightly adjusted on subarcsec scale to match the coordinates of previous successfull
observations
Category=GALAXY
Description=[ACCRETION DISK, JET, NUCLEUS, SEYFERT]
Extended=NO

E
xp

o
su

re
s

# Label
(ETC Run)

Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Reqs. Groups Exp. Time (Total)/[Actual Dur.] Orbit

1 Acquisition
Exposure
(1036530)

(1) MRK-1018 COS/NUV, ACQ/IMAGE, PSA MIRRORA 40 Secs  (40 Secs)

[==>] [1]

2 Science Exp
osure 1 (FP-
POS1)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=10
70;

 FLASH=YES;

 FP-POS=1;

 SEGMENT=A

1180 Secs  (1105 Secs)

[==>1105.0 Secs ]

[1]

3 Science Exp
osure 2 (FP-
POS2)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=10
70;

 FLASH=YES;

 FP-POS=2;

 SEGMENT=A

1180 Secs  (1105 Secs)

[==>1105.0 Secs ]

[1]

4 Science Exp
osure 3 (FP-
POS3)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=13
00;

 FLASH=YES;

 FP-POS=3;

 SEGMENT=A

1350 Secs  (1330 Secs)

[==>1330.0 Secs ]

[2]

5 Science Exp
osure 4 (FP-
POS4)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=13
00;

 FLASH=YES;

 FP-POS=4;

 SEGMENT=A

1350 Secs  (1330 Secs)

[==>1330.0 Secs ]

[2]
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Proposal 15411, FUV-COS Mrk1018 (03) Tue Dec 12 01:00:20 GMT 2017

Diagnostic Status: No Diagnostics

Scientific Instruments: COS/FUV, COS/NUV

Special Requirements: SCHED 50%; BETWEEN 17-AUG-2018:00:00:00 AND 14-SEP-2018:00:00:00

F
ix

ed
 T

ar
g

et
s

# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous

(1) MRK-1018 RA: 02 06 15.9888 (31.5666200d)

Dec: -00 17 29.18 (-.29144d)

Equinox: J2000

V=15.0+/-0.5

300 counts/s in the 4s long COS
NUV (PSA and MIRRORA) acq
uisition images from Feb 2017

Reference Frame: ICRS

Comments: This object was generated by the targetselector and retrieved from the SIMBAD database. Coordinates were then slightly adjusted on subarcsec scale to match the coordinates of previous successfull
observations
Category=GALAXY
Description=[ACCRETION DISK, JET, NUCLEUS, SEYFERT]
Extended=NO

E
xp

o
su

re
s

# Label
(ETC Run)

Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Reqs. Groups Exp. Time (Total)/[Actual Dur.] Orbit

1 Acquisition
Exposure
(1036530)

(1) MRK-1018 COS/NUV, ACQ/IMAGE, PSA MIRRORA 40 Secs  (40 Secs)

[==>] [1]

2 Science Exp
osure 1 (FP-
POS1)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=10
70;

 FLASH=YES;

 FP-POS=1;

 SEGMENT=A

1180 Secs  (1105 Secs)

[==>1105.0 Secs ]

[1]

3 Science Exp
osure 2 (FP-
POS2)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=10
70;

 FLASH=YES;

 FP-POS=2;

 SEGMENT=A

1180 Secs  (1105 Secs)

[==>1105.0 Secs ]

[1]

4 Science Exp
osure 3 (FP-
POS3)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=13
00;

 FLASH=YES;

 FP-POS=3;

 SEGMENT=A

1350 Secs  (1330 Secs)

[==>1330.0 Secs ]

[2]

5 Science Exp
osure 4 (FP-
POS4)
(839387)

(1) MRK-1018 COS/FUV, TIME-TAG, PSA G140L

1105 A

BUFFER-TIME=13
00;

 FLASH=YES;

 FP-POS=4;

 SEGMENT=A

1350 Secs  (1330 Secs)

[==>1330.0 Secs ]

[2]
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