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ABSTRACT

One of the most intriguing results of the gamma-ray instruments currently in orbit has been the detection of powerful flares from the Crab Nebula.
With the aim of locating the site(s) of the flares, we have organized a multiwavel ength program, including a regular monitoring of the source both in
X-ray and optical through ajoint Chandra-HST project, coupled to pre-planned ToOs with both telescopes in order to react promptly in case of a new
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brightening in gamma rays. We could take advantage of our program, activating the HST ToO at the onset of a new flare on March 4, 2013.
Comparing this ToO observation with arecent monitoring observation allowed us to spot a peculiar, active region, possibly associated to the flaring
gamma-ray activity. We ask here for anew HST/ACS observation to be performed on March 25-30, i.e. about 20 days after the flare and 20 days
before the next planned observation of our monitoring program (scheduled on April 18, just before the end of the visibility window of the target).
Such a sequence of observations will allow us to search for the expected dynamical aftermath of the flare, yielding a crucia piece of information
about the location of the flaring site.

OBSERVING DESCRIPTION

We ask to observe the Crab pulsar and nebula system to search for surface brightness changes in the inner nebula possibly associated to the
dynamical aftermath of alarge gamma-ray flare. We will use the same setup we adopted in our ongoing HST monitoring campaign of the Crab, as
well asin our recent HST pre-planned ToO. We will use the ACS/WFC with the WFCL1 aperture, with the large-band F550M filter, well suited to
sampl e the continuum emission from the system, with almost no contamination from line emission from the SNR filaments. A box dithering pattern
will be implemented to fill the inter-chip gap as well asto reject cosmic ray hits. Setting an exposure of 500 s for each position of the dithering
pattern results in 2000 s exposure time per visit, which is well suited to achieve our goals and allows for an optimal use of the orbital visibility
window. The new image will be compared to the one collected in our ToO (performed on March 6, when the flare was ongoing) as well asto the
most recent pre-flare image (collected on February 24), as well as to the next observation of our monitoring program, planned for April 18. Such a
multi-epoch dataset, thanks to the superb angular resolution of HST, will alow to perform a definitive search for the expected variability related to
the aftermath of agamma-ray flare.
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