
Martin Topinka IASF/INAF

GRB 190919B
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optical follow-up X-ray & 𝜸-rays



• prompt


• afterglow


• late flare?

Bonus: QUVIK announcement

Menu of the day
GRB190919B



1.5’ localisation within 34.6s 

8.9° off-axis

IBIS 🟢    SPI 🟡    JEM-X 🚫   OMC 🚫 )

Prompt

T90 = 28.5 ± 0.6 s peak flux (20 - 200 keV) = 351.72 ph/s
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GRB 190919B (IBIS)

Eiso = 3.6 x 1051 erg

Ep = (2-𝛼) E0 = 54 ± 9 keV

no spectral lag

in either of the bright pulses


(upper limit <150 ms)

faint, soft, long GRB

 VLT/X-shooter (Chile)

z = 3.225 (Pugliese et al. 2019)


4.87 h after the burst

CPL (with extended PL emission?)

fluence (20 - 200 keV) = 1.75 x 10-8 erg /cm2/s

𝛼 = -0.7 ± 0.3
SPI



Amati relation



SWIFT ~ 30 ks (128 ks)

after the burst

BOOTES-5 (Mexico) 3.33 h

after the burst

BOOTES-3 (New Zealand) 9 h after the burst

FRAM (Argentina) 53.5 s after the burst
Follow-up
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𝛼 = 2.1
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Xïray spectrum (34ks)
Dereddened optical points

𝛼 = 3(1-p)/4 => p = 2.08 +/- 0.13


Swift XRT βX = 1.1 agrees with β = p/2


with host extinction E(B-V)host = 0.28 => β = 1.05

Afterglow "closure relation" β = 2𝛼/3 +1/2 = 1.05



0.01

0.1

1.0

 100  1000  10000  100000

 16

 17

 18

 19

 20

 21

Fl
ux

 d
en

si
ty

 [m
Jy

]

AB
 m

ag

Time post trigger [s]

FRAM Unfiltered
FRAM R-band

BOOTES-3 Unfiltered
BOOTES-5 Unfiltered

GCN
pulse1
pulse2

pulse1 + 2

𝛼 = 5.2



S = √ (-2 ln λ), λ = ℒ(b)/ℒ(s+b) = 3.11σ (2.96σ)

PIF

cts

0 1

13s

3.4σ

for comparison, S (GRB190919B ) = 23.9σ

random empty 13s block = 0.06 — 0.10σ



β = 0.3



• 𝚪0 = 2𝚪(tpeak) = 250  <=


• hydrodynamical RS: 𝛼 = +3 or 𝛼 = +4


•  
reverse shock, extremely thick shell 𝛼11 = +6 
not match with the expected FS 𝛼21 = +1/2, RS 𝛼12 = -1/2


• earlier onset t0 
no emission at t0 < 0 for (𝛼11 = +3, either 𝛼11 = +4) found


• ongoing activity of the internal engine, triggered before the t0 

• XRF 071031 (Krühler et al. 2009), also β~0.3

& Conclusion
Discussion of 𝛼  ~ 5.2 ± 0.6

Reverse Shock Emission in Gamma-Ray Bursts Revisited, He Gao & P. Mészáros (2015)



Bonus: QUVIK
Quick Ultra Vlolet Kilonova surveyor

Czech Aerospace Research Centre VZLU (prime), Masaryk University (science PI),

TOPTEC at the Institute for Plasma Physics, CAS (telescope), PEKASAT (communication)

17. 08. 2017
BEGINNING OF MULTI-MESSENGER

ASTROPHYSICS  OF GRBs

● LIGO /Virgo detected several GW sources
● EM counterpart from NS-NS merger event 

GW170817 / GRB170817A
● Large campaign of follow-up observations 

identi0ed a kilonova
● The gamma-ray counterpart was unusual
● Regular detections/follow-up 

observations are needed to make 

progress

LIGO/Virgo collaboration 18; Abbott+ 17

The kilonova was detected 11 
hrs (15 hrs in UV) after the GW

GW170817/GRB170817A



- with a collecting area of at least 200 cm2


- NUV bands 240-400 nm

- fast repointing capability

- near real-time communication system

- supernovae, GRB afterglows and flares, 

AGN, TDEs, exoplanets, hot stars, star clusters 
etc

UV Space Telescope
Mission objectives



Simulated kn QUVIK NUV
At 100 Mpc At 200 Mpc

~ 32 KN/year within 200 Mpc 
~ AB lim. mag ~ 22

~ 60 GRB UV afterglows

Based on SWIFT catalog (Roming et al. 2015)


