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S1 Quantifying how rare Yb is for PV applications 

	Derivation	of	how	much	surface	area	could	be	covered	by		Yb-based	QC	PV	technology	basing	on	the	amount	

of	Yb	currently	present	in	the	upper	3	km	Earth’s	crust.			

• Mass	of	Yb	in	the	upper	3	km	of	the	Earth’s	crust		

Radius	of	the	Earth,	𝑟!"#$% = 6.35 ∙ 10&	km	 	

Volume	of	a	spherical	shell	corresponding	to	the	upper	3	km	of	the	Earth’s	crust,	
𝑉'#()$ =

*
&
𝜋	𝑟!"#$%& −	*

&
𝜋	(𝑟!"#$%	 − 3	km)&				

					= 1.59 ∙ 10,	km&(= 1.59 ∙ 10-*	cm&)									

								Abundance	of	Yb	in	the	Earth’s	crust,	𝑎./ = 3	mg/kg	 = 3 ∙ 1001	g/g	

								Density	of	Yb	in	the	Earth’s	crust,	𝜌'#()$ = 2.79	g/cm&															

								Mass	of	Yb	in	the	upper	3	km	of	the	Earth’s	crust,		

								𝑚./(34567) = 𝑎./ ∙ 𝜌'#()$ ∙ 𝑉'#()$ 	= 13.3 ∙ 109:	g	

								Mass	of	Yb	on	land	(considering	that	71%	of	the	Earth’s	surface	is	covered	by	water),						

								𝑚./(;<=>) = 𝑚./(34567) ∙ 0.29	 = 3.86	 ∙ 109:	g	

• Potential	surface	coverage	with	Yb-based	QC	PV	

Ideal	concentration	of	Yb	for	QC	PV,	𝐶./ = 7%	

Ideal	thickness	of	a	Yb-doped	perovskite	active	layer,	

	𝑡"'$?@A	B"CA# = 230		nm	(= 2.3	 ∙ 100Dm)	  

Density	of	(Yb-doped)	perovskite	-	e.g.	CsPbBr3,		

𝜌"'$?@A	B"CA# = 4.42	g/cm&	(= 4.42	 ∙ 10&	kg/m&)		

Mass	of	Yb	per	m2	of	(230-nm-thick)	PV	material,		

𝑚./(EF)		= 𝐶./ ∙ 𝑡"'$?@A	B"CA# ∙ 𝜌"'$?@A	B"CA# = 7.11 ∙ 100-	g	

Surface	area	coverable	with	Yb-based	QC	PV,	𝐴EF(./) =
G!"($%&')

G!"()*)
= 𝟓. 𝟒	 ∙ 𝟏𝟎𝟏𝟑	𝐤𝐦𝟐.	
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