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Introduction: Short-term optical impact flashes
produced by collisions of meteoroids with the Moon
have been detected almost two decades ago [1]. The
flashes over the dark part of the Moon currently are
being monitored by many teams including our con-
sortium of three observers in Rome (Italy), Gnosca
and Gordola (Switzerland).

A  unique  impact  event  has  been  detected  at
21h 35m 22.871s ± 0.010s UT, February 26, 2015 by
M. Iten using a 125-mm refractor equipped with the
Watec 902H2 Ultimate videocam at Gordola. In the
first  time,  a long-term  (90 s) expanding glow was
registered after the short-time (0.4 s) thermal flash. 

We propose an explanation of the observed glow
as  a  solar  light  scattering  on  the  impact-produced
dust cloud. Such a cloud was observed in the first
time owning to lucky conditions of observations: the
impact occurred at the dark part of the Moon near
the terminator, where the height of solar shadow is
very small (about 1 km). Thus, during first seconds
after  the  impact,  dust  ascended  above the  shadow
boundary and became illuminated. Since the back-
ground lunar surface was dark, the dust cloud was
very much apparent.

Image  Processing: A  series  of  video  frames
with 90 s of  the event  and several  seconds before
and after the event was processed: 

1. A subtracted bias frame was synthesized using
the  averaged  image  before  impact  as  a  deviation
from the smooth surface fitting the earthshine back-
ground.

2. All images were co-registered using two iso-
lated illuminated lunar features near terminator.

3. Scattered lunar light (jointly with earthshine)
was subtracted from each frame. It was measured in
the averaged  image obtained before  impact  and at
the averaged image obtained at  t > 90 s (t denotes
the time after the impact), which were interpolated
into the event series.

4. Absolute calibration was performed using the
star GSC 13002062 observed in the night of impact
event.

5. Short  series  of  frames  were  averaged  to  re-
duce noise. A length of the series was changed from
1 frame at the beginning to 201 frames at the end
(frames have been exposed with a period of 0.04 s).

Georeferencing: The  illuminated  part  of  lunar
surface is saturated in the images. Therefore, to ob-
tain selenographic coordinates of the impact we used
the terminator line. We performed photometric mod-
eling  using  ray  tracing  with  LROC  WAC  DTM
GLD100 [2] and Akimov’s photometric disk func-
tion [3]. The model image was binarized, smoothed,
and  co-registered  with  the  observed  frames.  Ob-

tained coordinates of the impact are 25.73°±0.35° S,
7.82°±0.33° W.

Another  result  of  ray  tracing  is  mapping  the
height of the shadow boundary over the impact area
mentioned  above.  The  height  varies  from 0.45  to
1.50 km (the mean is 1.02 km).

Photometry: After primary processing we found
that the glow was separated into two maxima in 8 s
after  the impact.  This  suggests  different  kinematic
characteristics, implying formation of two objects: a
small slow cloud and a  large fast cloud,  that  con-
firmes modeling of [4,  5] for  high-velocity impact
events.

Brightness of the clouds was fitted with a sum of
two Gaussian functions: a circular one for the small
cloud and an elliptical one for the large cloud. Time
dependencies for model parameters as well as for in-
tegral brightnesses of both clouds was obtained.

The small slow cloud was seen from t ≈ 8 s until
t ≈ 90 s.  A maximum of  the integral  brightness  of
mR = 10.0m was achieved at t = 44 s. A maximum of
the surface brightness of  SR = 15.1 mag/arcsec2 was
achieved at t = 30 s. 

The center of small cloud remained at the impact
point.  RMS radius of  the cloud was growing with
velocity about 0.1 km/s.

The  large fast cloud appeared after the thermal
flash (t = 0.44 s) and was seen until t ≈ 30 s. The in-
tegral  brightness  converged  to  a  maximal  constant
level of  mR = 6.7m after  t ≈ 10 s. A maximum of the
surface  brightness  of  SR = 13.2  mag/arcsec2 was
achieved at t = 1.5 s. 

The center of large cloud moved with velocity of
about 3 km/s. Shape of the cloud was approximately
isotropic in the horizontal plane. RMS radius of the
cloud was growing with velocity about 2.7 km/s.

Conclusions: Photometric  monitoring  of  lunar
impact events allows us studying motion of impact-
produced dust clouds that can help to constrain ve-
locity vector of the impactor.
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