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Introduction

• Whenever	I	meet	people	and	tell	them	about	LUXE	I	discuss	the	physics	case	with	
them
• Recently	chatted	with	Hitoshi	Murayama	(Berkeley	and	IPMU)	and	he	sent	me	
slides	he	made	discussing	how	an	experiment	testing	the	Schwinger	regime	is	
related	to	Hawking	radiation:	”This	may	be	the	closest	we	will	ever	get	to	testing	
Hawking	radiation”
• I	am	just	reproducing	here	the	very	simple	basic	argument	relating	Hawking	
radiation	to	our	experiment



What	is	Hawking	Radiation?

• Black-body	radiation	released	by	black	
holes	at	event	horizon	due	to	
quantum	fluctuations
• Quantum	fluctuations	of	photons	into	
electron-positron	pairs
• Pair	can	be	separated	if	the	gravitational	
field	large	enough	
• One	part	of	pair	goes	into	BH
• The	other	one	escapes	BH

Main	scientific	
achievement	of	
Stephen	Hawking
(1974)
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The	(simple)	math	of	Hawking	radiation

• Energy	needed	to	create	on-shell	e+e- pair:	∆𝐸 = 2𝑚𝑐'

• Minimal	time	(using	Heisenberg’s	uncertainty	principle):	
• ∆𝑡 ≥ ℏ
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• Minimum	distance	between	pair:	𝑑,-. = 2𝑐∆𝑡,-. =
ℏ
,/

• since	they	both	fly	with	c	away	from	each	other

• Grav.	Field	near	the	event	horizon:	𝐹 = 345,
670

	

• Schwarzschild	radius	𝑟: =
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• Energy	to	separate	pair:	𝐸 = 𝐹𝑑,-. =
,/;
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Hawking	radiation	possible	if	virtual	pair	becomes	real,	i.e.			 ℏ/
>

<345
> 2𝑚𝑐'



Our	experiment:	use	E-field	instead	of	G-field

• The	force	is	𝐹 = 𝑒𝜀

• Energy	to	separate	pair:	𝐸 = 𝐹𝑑,-. =
ℏBC
,/

• Virtual	pair	becomes	real	if	𝐸 = 𝐹𝑑,-. =
ℏBC
,/

> 2𝑚𝑐'

• =>	i.e.	if	𝜀 > ',0/>
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