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Would not have been possible 
without these CubeSats

GRBAlpha
Launched in March 2021

~240 transients

VZLUSAT-2
Launched in January 2022

~140 transients

GRBBeta
Launched in July 2024

~1st two weeks after launch!



The observations will reveal the UV emissions resulting from mergers of neutron stars and black holes, 
determine their role in the origin of heavy elements, and study physics under exceptionally extreme 

conditions, providing opportunities for new truly breakthrough discoveries. 

QUVIK mission objectives
The mission shall observe the sources of gravitational waves discovered  

by LIGO/VIRGO/KAGRA run O5 at the end of this decade. 



Fernandez and Metzger 2016



Satellite parameters: 
Mass:  ~130 kg 

Size:  0.7 x 0.7 x 1.1 m 
Mission duration: 3 years 

Status: B1 phase finished, approved for funding in 2023 

Primary payload: 33cm aperture two-band UV space 
telescope 

Fast repointing capability (15 min) 
Near-real time communication 

Orbit:  Low Earth Orbit (LEO) 
  Sun Synchronous Orbit (SSO)  Dawn/dusk orbit orientation 

Ready for several launchers (including Vega C and Falcon 9) 

Spacecraft is based on the Czech Advanced Platform (CAP).  

The QUVIK satellite (2 years ago)



Resolution 16.8MP (4096x4096)

Pixel size 9x9 microns

Optical format 36.8x36.8 mm

Frame rate 24 fps @ 12 bit HDR

Shutter type Rolling

Read noise 2.3 e-

Dark current 0.05 e-/pixel/s @ -30C

Power <1.4 W

Full well capacity 39k/74k e-

New low-cost high QE 
CMOS devices

by Aaron Tohuvavohu, Dunlap Institute, University of Toronto





Preliminary optical design
20mm aperture

Front aperture bandpass filter

Folded optical path

70mm EFL

26.5” pixel scale

7.5 x 7.5 deg (1024 x 1024 pix)

Only 2 refractive elements reqd to 
get PSF << ADCS jitter

Triplet design gets spots ~2.5x 
smaller (EE 60% < 2 pix radius 
across field)

Optical design

by Aaron Tohuvavohu, Dunlap Institute, University of Toronto









LUVCam first light

• 250-310 nm
• Mesospheric clouds? 





Satellite parameters: 
Mass:  ~200 kg 

Size:  0.7 x 0.7 x 1.1 m 
Mission duration: 3 years 

Status: B1 phase finished, approved for funding in 2023 

Past two years QUVIK is undergoing design consolidation 

Primary payload: ~25cm aperture NUV (~260–360 nm) telescope with 1 deg2 FoV 
Secondary payload 1:  ~25cm aperture FUV (~150–200 nm) telescope with 1 deg2 FoV contributed by 

ASI & INAF (led by INAF Brera) in Italy 
Secondary payload 2: GALI GRB detector from Technion & ISA in Israel 

Fast repointing capability (15 min) 
Near-real time communication 

Orbit:  Low Earth Sun Synchronous Orbit (SSO)  

Ready for several launchers (including Vega C and Falcon 9) 

Spacecraft is based on the Czech Advanced Platform (CAP).  

The QUVIK satellite



• With a limiting magnitude 21.5, we expect to see 5 
kilonovae per year, with 22nd mag 9 kilonovae per 
year


• We designed the instrument to reach the 21.5 
magnitude in a single orbit


• To distinguish between kilonova models, 
observations shall be performed early after the 
explosion

Kulkarni et al. 2022

Detection of kilonovae



GALI - an innovative gamma-ray burst 
detector as hosted payload

• New development of Technion Haifa 

• A compact array of many small scintillators - Detecting 3D 
coded mask


• Localization comes from mutual masking, directionality is 
statistical, unique photon-count pattern for each burst 
direction, with high total statistics


• Enabled by SiPM technology


• Scalable detector



Mission objectives
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Abstract
This is the first in a collection of three papers introducing the science with an ultra-violet
(UV) space telescope on an approximately 130 kg small satellite with a moderately fast
re-pointing capability and a real-time alert communication system approved for a Czech na-
tional space mission. The mission, called Quick Ultra-Violet Kilonova surveyor—QUVIK,
will provide key follow-up capabilities to increase the discovery potential of gravitational
wave observatories and future wide-field multi-wavelength surveys. The primary objective
of the mission is the measurement of the UV brightness evolution of kilonovae, resulting
from mergers of neutron stars, to distinguish between different explosion scenarios. The
mission, which is designed to be complementary to the Ultraviolet Transient Astronomy
Satellite—ULTRASAT, will also provide unique follow-up capabilities for other transients
both in the near- and far-UV bands. Between the observations of transients, the satellite
will target other objects described in this collection of papers, which demonstrates that
a small and relatively affordable dedicated UV-space telescope can be transformative for
many fields of astrophysics.

Keywords UV space observatory · Kilonovae · Gamma-ray bursts · Supernovae

1 Introduction

The first simultaneous detection of gravitational waves and electromagnetic radiation on
2017 August 17 (Abbott et al. 2017b,a), resulting from a coalescence of neutron stars,
marked the onset of multi-messenger astrophysics involving gravitational waves. This ex-
citing observation showed that neutron star mergers are of major importance for enriching
the Universe with rare heavy elements such as gold and platinum. The radioactive decay of
these heavy elements powers a thermal transient at ultra-violet/visible/infrared wavelengths

Extended author information available on the last page of the article
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Brankica Kubátová11 · Petr Kurfürst1 · Matúš Labaj1 · Jaroslav Merc5 ·
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Abstract
We outline the impact of a small two-band UV-photometry satellite mission on the field
of stellar physics, magnetospheres of stars, binaries, stellar clusters, interstellar matter, and
exoplanets. On specific examples of different types of stars and stellar systems, we discuss
particular requirements for such a satellite mission in terms of specific mission parameters
such as bandpass, precision, cadence, and mission duration. We show that such a mission
may provide crucial data not only for hot stars that emit most of their light in UV, but also
for cool stars, where UV traces their activity. This is important, for instance, for exoplane-
tary studies, because the level of stellar activity influences habitability. While the main asset
of the two-band UV mission rests in time-domain astronomy, an example of open clusters
proves that such a mission would be important also for the study of stellar populations. Prop-
erties of the interstellar dust are best explored when combining optical and IR information
with observations in UV.

It is well known that dust absorbs UV radiation efficiently. Consequently, we outline how
such a UV mission can be used to detect eclipses of sufficiently hot stars by various dusty
objects and study disks, rings, clouds, disintegrating exoplanets or exoasteroids. Further-
more, UV radiation can be used to study the cooling of neutron stars providing information
about the extreme states of matter in the interiors of neutron stars and used for mapping
heated spots on their surfaces.

Keywords Techniques: photometric · Ultraviolet: stars · Stars: variables: general · Binaries:
general · Open clusters and associations: general · Planetary systems

1 Introduction

The new discoveries in astrophysics during the last few decades were frequently connected
with the opening of new observational windows into invisible parts of the spectrum. Re-
cently, the advent of observatories working outside the electromagnetic domain founded a

Extended author information available on the last page of the article
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Abstract
In this review, the third one in the series focused on a small two-band UV-photometry mis-
sion, we assess possibilities for a small UV two-band photometry mission in studying ac-
creting supermassive black holes (SMBHs; mass range ∼ 106–1010 M"). We focus on the
following observational concepts: (i) dedicated monitoring of selected type-I Active Galac-
tic Nuclei (AGN) in order to measure the time delay between the far-UV, the near-UV,
and other wavebands (X-ray and optical), (ii) nuclear transients including (partial) tidal
disruption events and repetitive nuclear transients, and (iii) the study of peculiar sources,
such as changing-look AGN, hollows and gaps in accretion disks, low-luminosity AGN,
and candidates for Intermediate-Mass Black Holes (IMBHs; mass range ∼ 102–105 M")
in galactic nuclei. The importance of a small UV mission for the observing program (i) is
to provide intense, high-cadence monitoring of selected sources, which will be beneficial
for, e.g. reverberation-mapping of accretion disks and subsequently confronting accretion-
disk models with observations. For program (ii), a relatively small UV space telescope is
versatile enough to start monitoring a transient event within ! 20 minutes after receiving
the trigger; such a moderately fast repointing capability will be highly beneficial. Peculiar
sources within the program (iii) will be of interest to a wider community and will create an
environment for competitive observing proposals. For tidal disruption events (TDEs), high-
cadence UV monitoring is crucial for distinguishing among different scenarios for the origin
of the UV emission. The small two-band UV space telescope will also provide information
about the near- and far-UV continuum variability for rare transients, such as repetitive partial
TDEs and jetted TDEs. We also discuss the possibilities to study and analyze sources with
non-standard accretion flows, such as AGN with gappy disks, low-luminosity active galactic
nuclei with intermittent accretion, and SMBH binaries potentially involving intermediate-
mass black holes.

Keywords Galactic nuclei · Accretion flows · Tidal disruption events · Transients ·
Photometry · Time series

1 Introduction

The growth of supermassive black holes (hereafter SMBHs) residing in the centres of galax-
ies is a crucial topic in modern astrophysics (Di Matteo 2019). SMBHs can grow by accre-

Extended author information available on the last page of the article



• QUVIK will fly during the 5th run of the LIGO/VIRGO/KAGRA gravitational detector network, providing key follow-up 
capabilities and increasing its discovery potential

• QUVIK is complementary to ULTRASAT, providing unique follow-up capabilities in FUV and complementary NUV, 
multiplying the discovery potential of the mission

• QUVIK will dedicate part of its observing time to the follow-up of  transients discovered by  the Vera C. Rubin LSST

• QUVIK will provide open observing time to the international astronomy community as well as an online data archive

Synergy with other observatories



QUVIK and ULTRASAT provide complementary capabilities that 
multiply the discovery potential of both missions. ULTRASAT 
will discover the most interesting targets for QUVIK, which will 
then perform unique simultaneous NUV-FUV observations. 

A collaboration from which everybody benefits

ULTRASATQUVIK

Bandpass                     ~260—360 nm                                   230—290 nm 
                                      ~150—200 nm 

Resolution                       <5 arcsec                                         8.3 arcsec

FoV                                    ~1deg2                                                                   204 deg2

Launch date                       2030                                                 2027

Observations                    pointed                                             survey

Sensitivity                   21.5 mag in 3000 s                           22.3 mag in 900s

The picture does not reflect the final configuration! 



QUVIK summary
Mass:  ~200 kg

Size:  0.7 x 0.7 x 1.1 m

Mission duration: 3 years

Status: B1 phase finished, approved for funding in 2023, 

Primary payload: ~25cm aperture NUV (~260–360 nm) telescope with 1 deg2 FoV

Photometric sensitivity in NUV: 21.5 mag (5 sigma in 3000 s) in an early type galaxy at 1.5 effective radii

Resolution: <5 arcsec

Detector: Developed by the Dunlap Institute, University of Toronto, based on CMOS (GSENSE4040BSI) by GPIXEL


Secondary payload 1:  ~25cm aperture FUV (~150–200 nm) telescope with 1 deg2 FoV contributed by ASI & INAF 
(led by INAF Brera) in Italy

Secondary payload 2: GALI GRB detector from Technion & ISA in Israel 

Observation start latency: <15 min

Near-real time inter-satellite communication for triggers 
Data downlink: X-band (1600 images per day) 

Orbit:  Low Earth Sun Synchronous Orbit (SSO)  
Launch: 2030 

The picture does not reflect the final configuration! 


