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MC ICP-MS

XHR:

Max. Mass resolution masowa

ΔM/M > 15 000

11 Faraday collectors
Resistors 1011 Ω and 

1013 Ω

Implemented methods:

(Rb)-Sr, Sm-Nd, Lu-Hf, Yb, Pb(Tl), 

Pu, Sn, Te

Non-traditional stable isotopes:

Li, Fe, Cu, Zn

High precision analyses on c. ≥ 5 ng

amount of analyte



TIMS

Methods:

(Rb)-Sr (Sr stratigraphy)

Sm-Nd

Small Pb (by ion counting, a few pg level)

142Nd (early Earth)

Re-Os

Ca isotopes (40Ca)

High precision analyses on 1 ng Sr

Small amount of analyte

Sr, Nd c. 300-500 pg. (1013 Ω resistors)



ICP-MS/MS Agilent 8900

Main parameters of 3Q MS/MS ICPMS

Mass range 2 - 275

Mass resolution 0.3 -1.0 amu

Detector dynamic range 11 orders of 
magnitude

Min. dwell time in TRA mode 0.1 ms

Sensitivity (solution mode):

7Li ≥ 200 (Mcps/ppm); 

89Y ≥ 700 (Mcps/ppm); 

238U ≥ 800 (Mcps/ppm); 

Detection limits (solution mode)

9Be ≤ 100    ppq

238U ≤ 50      ppq

Resolution via collision/reaction cell Elimination of e.g. 
87Rb from 87Sr.



Laser ablation
Main parameters of LA

RESOlution Iridia

Wavelength 193 nm (ArF) 193 nm (ArF)

Pulse width 20 ns 4 - 7 ns

Frequency 1 - 100 Hz 1 - 500 Hz

Fluence 1 - 30 J/cm2 0.05 - 15 J/cm2

Spot size (circle, square, + 
rotation)

1 - 380 µm 1 - 210 µm

Cell

Wash in, wash out < 2 s.  99% of signal > 1 s.  to less than a 
milisecond

Sample size 150 x 100 mm 100 x 100 mm

In situ methods:

LA ICPMS

U-Th-Pb geochronology

Trace element analyses

silicates, phosphates, carbonates,

glasses

LA MC ICPMS

Hf isotopes

Sr isotopes



Laser ablation ICP-MS
Trace element mapping Trace element abundances

Bio-apatite zircon

U

Pb



Laser ablation MC ICPMS + ICP-MS
Mammal seasonality and mobility studies

Time resolution  < 1 month near occlusal, c. 2 months near basal

0.05677 ± 0.00020



High resolution Lu-Hf and Sm-Nd geochronology



LA ICP-MS/MS
• Geochronolgy together with trace element measurements

• Spatial resolution: zircons 18 microns, monazite < 10 microns

• Age precision 0.5 - 0.7 %



Geochemical database




