
Formation	of	an	electron-positron	pair

Electron-positron	pairs
The	formation	of	electron-positron	pairs	occurs	when	high	energy	γ	radiation	interacts	with	the	electron	shell	of	an
atom.	It	is	the	highest	energy	possibility	of	the	three	γ-ray	interactions	with	the	shell.

At	photon	energies	theoretically	above	1,02	MeV,	but	practically	much
higher,	the	photon	is	converted	near	the	atomic	nucleus	into	a
positron	and	an	electron.	At	the	same	time,	it	is	necessary	that	this
happens	near	the	atomic	nucleus	of	another	particle	that	can	take	over
part	of	the	momentum	of	the	photon	(since	the	momentum	of	the	positron
and	electron	is	lower).	Spontaneous	transformation	of	a	photon	into	an
electron	and	a	positron	is	not	possible	when	it	moves	in	a	vacuum	due	to
the	law	of	conservation	of	the	momentum	(the	sum	of	the	momentum	of
the	resulting	electron	and	positron	is	less	than	the	momentum	supplied	by
the	photon).	The	transformation	itself	takes	place	as	a	result	of	the
electric	field	of	the	atomic	nucleus(the	greater	the	charge	of	the	nucleus,
the	greater	the	probability	of	transformation).	The	kinetic	energy	of	the
created	electron-positron	pair	is	distributed	randomly	between	the	two
particles.

The	following	equation	can	be	used	to	express	the	energy	balance	of	the
given	event:

It	follows	the	given	relationship	that	the	energy	of	the	photon	must	be	greater	than	the	energy,	that	represents	the
sum	of	the	two	masses	of	the	electron	(the	sum	of	the	rest	energies	of	the	electron	and	the	positron	are	still	the
same).

The	resulting	particles	lose	their	energy	during	interactions	with	the	surrounding	environment,	i.e.	ionization	or
excitation.	However,	the	positron	usually	combines	with	the	electron	during	the	annihilation	process	and	thus
emits	two	quanta	of	electromagnetic	radiation	with	an	energy	of	511	keV.	These	quanta	move	in	the	opposite
direction.
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