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University of Wyoming Op4cal Par4cle Counters 
(OPCs) – con4nuous measurements of 
stratospheric aerosol since 1971




Sat	pic	 picOPC	

Ex#nc#on	retrieval	from	limb	scaYering	

N(r)	–	Concentra#on	as	func#on	of	radius	



Newest OPC compared to previous genera4on

10	coincident	flights	between	2006	–	2013	to	characterize	performance	of	latest	OPC	

​𝑛𝑒𝑤 𝑂𝑃𝐶/𝑜𝑙𝑑 𝑂𝑃𝐶 = ​𝐽4/𝑀𝑆38 	
	



Comparisons	between	2	different	UW	OPCs	

0.45	µm	radius	PSL	
	
This	is	upper	end	of	the	channel	with	a	discrepancy	
(0.25	–	0.5	µm)	
	
	
Aerodynamic	Par#cle	Sizer	as	ground	truth	



From size distribu4ons to ex4nc4on


𝑁(>𝑟)=∑𝑖↑▒∫𝑟↑∞▒​​𝑁↓𝑖 /√⁠2𝜋 ​𝑙𝑛⁠​𝜎↓𝑖   𝑒𝑥​𝑝⁠( ​− ​𝑙𝑛↑2 [​𝑎/​𝑟↓𝑖  ]/2​𝑙𝑛↑2 ​𝜎↓𝑖  )𝑑​𝑙𝑛⁠𝑎   	

​𝛽↓𝜆 = ∫0↑∞▒𝜋​𝑟↑2 𝑄(𝑟,𝜆,𝑚)​​𝑑𝑛(𝑟)/𝑑𝑟 𝑑𝑟 	

1.	OPC	measures	N(r)	in	8	size	bins	
2.	Bimodal	lognormal	size	distribu#on	is	fit	to	N(r)	(Deshler,	2003)	
	
	
	
	
3.	Apply	Mie	theory	to	calculate	ex#nc#on	coefficient	(Q)	as	a	func#on	of	
par#cle	radius,	wavelength,	and	index	of	refrac#on	
	
m	=	1.45	-	0i	



Comparisons	to	OSIRIS:	8	
flights	from	2006	-	2013	

Large	variability	in	ex#nc#on	during	this	#me		
	



OPC	vs.	OSIRIS	



What	parameter	has	greatest	
effect	on	ex1nc1on?	
	
Concentra1on?	
Radius?	
Width	of	Distribu1on?	

OPC	vs.	OSIRIS	
Increase	coarse	mode	radius	by	20%	



Coarse	mode	more	important	than	fine	mode	
	
Coarse	mode	radius	=	~	200	nm	
Fine	mode	radius	=	~65	nm	

OPC	vs.	OSIRIS	
Increase	coarse	mode	radius	by	20%	 Increase	coarse	mode	width	by	20%	Increase	fine	mode	width	by	20%	



Comparisons	to	OMPS	

Coincident	profiles	from	March	2012	-	January	2015	

Increase	coarse	mode	width	by	15%	



Comparisons	to	COBALD	BackscaYer-Sonde	



Comparisons	to	COBALD	BackscaYer-Sonde	

Ice	cloud	
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No	discernable	
issues	with	OPC	in	
laboratory	tests	

OPC-derived	
ex#nc#on	

consistently	lower	
than	satellites	

Shape	of	size	
distribu#on	drives	
ex#nc#on,	not	
concentra#on	

2nd	mode	
dominates	

Agreement	with	
COBALD	follows	
similar	paYern	



Thank You


• OSIRIS	team:	Landon	Rieger,	Adam	Bourassa	
• COBALD	team:	Jean	Paul	Vernier,	Frank	Weinhold	
• OMPS	contact	Ghassan	Taha	
•  Terry	Deshler	



Comparisons	between	2	different	UW	OPCs	



​𝑂𝑃𝐶 𝐴𝑂𝐷/𝑂𝑆𝐼𝑅𝐼𝑆 𝐴𝑂𝐷 =	0.373	

​𝑂𝑆𝐼𝑅𝐼𝑆 𝐴𝑂𝐷/𝑂𝑃𝐶 𝐴𝑂𝐷 =	2.68	


