G S
I

GRAN SASSO
INSTITUTE]

Multiwavelength variability and correlation studies of Mrk421

during historically low X-ray and ~-ray activity in 2015-2016

B. Banerjee®, T. Terzic? D. Paneque?, P. Majumdar® on behalf of MAGIC, Fermi-LAT and FACT collaborations and MWL partners.

000 Rijeka, Croatia; 3Max-Planck-Institut fir Physik. D-80805 Munchen, Germany; 4Saha Institute of Nuclear Physics, HBNI, 1/AF Bidhannagar. Kolkata 700064, India.

1Gran Sasso Science Instiute, Viale Francesco Crispi, 7, LAquila (AQ), 1-67100; 2University of Rijeka, Department of Ph:

What is this contribution RSHEWEKEINPAPANYINSNHE1ZRuP:yy| What have we done?

about? sl O Studied variability and

10 10! 10° 10° 10! 10°

57424 57425 57426 57428 4 57422-57429

Studying Mrk421 in a low flux correlation with fractional
state, which revealed many
interesting results about
variability and correlation.

We also integrated data from
previous campaigns to make a
rich data sample to substantiate
observations from our study of
correlation and flux distribution.

Why is it relevant/ interesting?

o0 Mrk421 has been studied at VHE and
X-rays for 30 years, but we are still far
from understanding how it works. This
lack of knowledge applies particularly to
the non-flaring periods

o The very densely sampled data gives
us a rare opportunity to study the
source in a low flux states which is
rarely studied.
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variability and hardness ratio.
o Performed simulations to claim

e o ! the significance of the correlation.
T - o Devised two new methods to
g | understand the flux distribution

which does not depend on the
flux binning and takes into
account the flux uncertainty.

What is the result?

o Recorded the lowest X-ray and VHE gamma-ray flux during 2015-2016.

o A radio flare with flux doubling time around 21 days which may be due to the kink
instability.

o We detected the hard X-ray excess which may be due to the emergence of a
new spectral component or the rising part of the IC hump.

o We see flattening of the hardness ratio vs. flux in the VHE gamma-rays.

o Significant correlation between radio vs. HE gamma-rays (and optical) at around
45-d.

o Flux distribution study suggests lognormality which hints to a multiplicative
process responsible for jet variability.
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