EederigaAntonuoci Pia Astone

INFNORoma;UniversitaSapienza

DEMECTIONFORERERIODIC/SCHIRCES B
HOWGH FRANSFORM TNET HE- G°PLANEP L



THEPROBIEEM

The ool do Hough met hod 1 s beé
between the timefrequency peakmap and the celestial
sphere. It Is not simple for the curvature of the Hough

space.

With the old procedure, in order to reduce the
computational e fufpo rtta,b | vees On ewe
Introduce digitalization of parameters.

Overresolution in the sky map gives an higher candidates
number in some regions of the sky

IT'he use of the cel esti al ma [
candidates is very prone to artifacts (some regions are
al ways oprivilegedo).

These reasonantroduce loss of efficiency. From our
simulations the power loss is of the order of ~ 30 %.



Artifacts of the old Hough procedure

C6: candidates sky distribution in [980.32, 980.54]Hz
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C6 candidates sky distribution, using a disturbed band.

Presented at gwdawl1



Artifacts of the old Hough procedure

C6: candidates sky distribution in [980.10, 980.32]Hz
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C6 candidates sky distribution, using a clean band.

Presented at gwdawl1l



THESSOQUUDION

Our idea is to use a different, simpler
transformation that can reduce these problems.

Can we do this and possibly with a lower
computational cost ?



TRANSEORMATION:EROMTHEIE /OBSERMEBREREQUENCY
PLANE TOOHE FREQUENCYS FSRDDM/IN PLANE

Hough plane: frequency, corrected for the Doppler

from a given source location , and first spin-down
parameter.

For a given source location, and for source frequency f,
at the time t, the observed frequency is:

f=fo+d *t

that is, a straight line in the plane f;, d (the spin-down)



THE F, - D PLANE

fo f  For each peak in the peakmap, defined by
d = T4 T (f,t) we have a straight line in the (f,,d) plane

\The slopeis 1/t _@e O.f FheD
origin

Peaks have a width g ﬂ

Every peak goes into a stripe among two parallel straight lines:

fo f-D/2 o f D2
t t t t




HOUGHMAR. GONSTRUGYTION

For every position in the sky A construct the
Doppler shifted peak-map, from the original
peak-map,;

for every point in the shifted peak-map (f, t):

for every d A find f,

construct the differential map

sum over the bins A integral map






