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91500 



Characterising pit depth: AFM 

Sapphire: 50 pulses ~ 800nm depth 



Characterizing pit depth of Si with AFM 



Note the Dwell time 



Four stds after every five unknowns (Tollstrup et al., 2012) 

Down hole fractionation  



Paton et al (2010) 

 

Observed correlation 

 

(Red: exponential fit line) 

 

 

 

“Corrected 206Pb/238U ratios 

show no variability 

with time, indicating that the 

fitted exponential curve is 

a suitable model for downhole 

elemental fractionation.” 

 

???? 

 



Paton et al (2010) 

 

Cubic spline fit of 

Zircon 91500 

applied  to Temora 

 

 



Our work 

 

Tollstrup et al 

(2012) 



Our work (Chin et al., 2013 EPSL) 



Borrowing AGU 2011 Workshop Slides from Gehrels et al    



Out of single zircon, we can accomplish something very 

similar to this!! 



Chin et al. (2013) EPSL 



Tollstrup et al (2012 G^3) 



Tollstrup et al (2012 G^3) 





Tollstrup et al (2012 G^3) 





Conclusion 

• We have developed a technique for the 

simultaneous in situ determination of U-Pb ages 

and Hf isotope ratios from a single spot in 

complex, discordant zircons by combining both 

a single-collector and a multicollector sector 

field inductively coupled plasma–mass 

spectrometry (ICP-MS) with a 193 nm excimer 

laser ablation system.  

• Accurately to within 0.3–2.5% (2s) compared to 

the nominal value, internal errors are better 

than 0.4–0.7%; hafnium isotope <0.008%.  



• We applied the technique to complex, discordant 

zircons with variable 206Pb/238U and 207Pb/235U ratios, 

commonly discarded previously as “un-reducible 

data,” to construct a Discordia in U-Pb Concordia plot, 

using every scan/cycle, every laser pulse as individual 

data points from a single laser ablation spot (typically 

> 200–250 data points).  

• We show that the upper and lower intercept ages from 

the Discordia, augmented by high precision Hf isotope 

data obtained on the same spot, reveal invaluable 

information that permit unique insight to geological 

processes not available by other means.  



Conclusion 
Someone's trash 

is someone else's treasure 



Conclusion 

"Don't throw the baby out with the bathwater" 



Need software development 

 


