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Transmission vs. Mass resolution

0.01

0.10

1.00

10.00

100 1000 10000 100000
Mass resolution

R
e
la

ti
v
e
 t

ra
n

s
m

is
s
io

n
 

IMS 6f              (Cs+)

IMS 1270          (Cs+)

Nanosims 50     (C-)

  

IMS	1280	

CAMECA	
IMS-	3f,	-7f				
IMS-	1270,	-1300				
NanoSIMS	

M
RP	~2500		

1280	

7f	

NanoSIMS	

SHRIMP	

*	

Valley	et	al.	2016,	GSA,	Denver	



0	
	
μm	
	
	
	
-3	

4	μm		
Volume	=	75	μm2		

He
ig
ht
	(μ

m
)		

+1	
	
	0	
	
-1	
	
-2	
	
-3	

0																		10																			20																		30																	40	
																														Distance		(μm)	

Profilometer	

Profilometer	

SEM	

Useful	ion	yield	
		~7%	for	δ18O	
				IMS-1280	
		at	WiscSIMS		

Valley	et	al.	2016,	GSA,	Denver	



-3	

-2	

-1	

0	

1	

2	

-3	 -2	 -1	 0	 1	 2	 3	 4	 5	

Lo
g	
(P
re
ci
si
on

)		
1	
SD

	

Log	(Vol)	cubic	microns	

Theore4cal	Limit:		Precision	vs.	Pit	Volume	

10	μm	dia.,	0.04‰		

1	μm	dia.,	0.39‰		
3	μm	dia.,	0.13‰			

1σ	=	√N	
7%	yield	
δ18O		
Zircon	

Valley	et	al.	2016,	GSA,	Denver	



0.01 

0.1 

1 

10 

1E+2 1E+3 1E+4 1E+5 1E+6 1E+7 1E+8 

U
nc

er
ta

in
ty

  2
S

E
  ‰

  

Secondary Intensity 18O (cps) 

EM
	dead4m

e	&
	w
ear	

FC	noise	

10-15	μm	spot	
FC-FC	
	80	s	
0.5	ng		

<μm	spot	
1200	s	
EM-EM	

3	μm	spot	
200	s	
FC-EM	
30	pg	
		

1	μm	spot	
1200	s	
FC-EM	
3	pg	

Total	
Noise	
Coun4ng		

	
	
	
	
	
	

SIMS	Uncertainty			18O/16O	

Addi4onal	factors:	Dead4me,	QSA,	IMF	

FC	=	Faraday	Cup	
EM	=	Electron		
										Mul4plier	

Valley	et	al.	2016,	GSA,	Denver	



1E+2

1E+3

1E+4

1E+5

1E+6

1E+7

1E+8

1E+9

1E+10

0.001 0.01 0.1 1 10

16O (cps)
18O (cps)

S
ec

on
da

ry
 Io

n 
In

te
ns

ity
 (c

ps
)

Primary (nA)

FC 

EM 

18O/16O Precision  
2 SD ‰ 

FC-EM Mode: 
  1-3µm (2pA -30pA) 
  0.5-1‰ 10-30 min 

FC-FC Mode:  
  10-15µm (2-3nA) 
  ≤0.3‰  3 min 

FC noise (80s) 

0.5 ng 
7-15µm			Spot diameter 
	

30 pg 
3µm	
 

3 pg 
1µm	
 

Amount of samples sputtered 

Kita	2011	BGSW	

18O	

16O	

	
	
	

Precision of Analyses vs. Primary Beam Current	
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Atom	Probe	Tomography	
					Quan4ta4ve	
					Spa4ally	resolved,	sub-nm	
					Single-atom	scale	
					Mass-spectrometry									
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1	cluster,	25	Pb	atoms	
207Pb/206Pb=	1.1		(13/12)	

391	clusters,	5,287	Pb	atoms	
207Pb/206Pb=	1.2	±0.05	
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Small	is	always	bexer…...		un4l	it	isn’t.	

How	Small	is	Too	Small	for	Isotope	Ra4o	Analysis?	
Depends	on	the	applica4on:	
			<≈	0.5	μm	for	δ18O	at		
							natural	abundance	
			<≈	10	nm	for	207Pb/206Pb		
							in	Archean	clusters	

Valley	et	al.	2016,	GSA,	Denver	


