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A	new	LDF	parametrization for the air	shower	radio	footprint	
applied to LOFAR	data	



Radio	emission

On	the vxB =	0	axis,	the geomagnetic and charge	excess component	
can be seperated completely!	
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A	new	LDF	function

Geomagneticon	vxB =	0	arm	 Charge	excess on	vxB =	0	arm	
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- CoREAS simulations are	used to parametrize the function

- New	function has	only 4	parameters

- Just	dependent on	shower	properties

CoREAS simulations
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Footprint	of	radio	emission on	the ground
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CoREAS simulations
Parametrizations
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log(D62) = F0+F1 ∗ log	(D)

log(
789:

;<= > *
) = p0+ p1 ∗ log(E)

5123 = F0+ F1	∗ , +F2	 ∗ ,* +	p3*	,N + F4∗ ,P

562 = F0+F1	 ∗ , +F2	 ∗ ,* +	p3*	,N

0123 = F0+ F1	∗ , +F2	 ∗ ,* +	p3*	,N + F4∗ ,P

k = 	F0	−	 RS	TRU
SVWXY	(STR*∗Z)



• 250	showers based on	real	LOFAR	events	are	used for analysis	

• Simulations with realistic atmospheric model	

CoREAS simulations

Parameters	of	simulated showers
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CoREAS simulations
Reconstructed	versus	true distance to\./#	Reconstructed versus	true energy	
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CoREAS simulations
Difference reconstructed and true x-coordinate

of	shower	axis

Difference reconstructed and true y-coordinate

of	shower	axis
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LOFAR	data	
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• 60	showers with at	least 3	stations	triggered are	used for analysis

LOFAR	data	

Parameters	of	measured showers
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LOFAR	data	 Shower	plane 48361669

Example fit	of	data	for event	48361669

Example fit	of	data	for event	48361669
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LOFAR	data	 Fit	result examples
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• Dbcd	values are	compared with E from particles detector	or	with E	from old LDF

• ,-./#values are	compared with ,-./# from computational intensive	method,	
which uses old LDF	as	starting values

LOFAR	data
Compare	Dbcd	 	withD Compare	,bcd		with,
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• New	analytic function to describe radio	footprint	on	the ground

• Successfully applied to LOFAR	data	

• Function used to reconstructproperties of	simulated shower	with
57l	5%,	5Z#./#	 = 29.51	n/o)*,	5#	 = 4.85	m,		5ql	0.52	m

• Function	used to reconstructproperties of	measured events	with
57l	30%,	5Z#./#	 = 33.9	n/o)*,	5#	 = 7.58	m,		5ql	7.71m

Conclusions
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