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|_aser ablation combined with liguid sample introduction [4]: Seven orders of magnitude variation 27.9769516

Introduction a key parameter for the revision of the Sl base units kilogram and mole in

2019 and their ongoing realization and dissemination via the X-ray crystal density (XRCD)
thod Is the determinati f th I M and isotopi Iti 'Si) of ultra- .
method is the determination of the molar mass M and isotopic composition x('Si) of ultra-pure . scan type: line scan (10 pm x 5000 pm)

silicon crystals highly enriched in 28Si with lowest associated uncertainty [1]. =1
« sample: Si. ., (WASOO04), two-volume cell N

 laser: solid state Nd:YAG, 213 nm, 20 Hz, 4 ns/pulse in isotopic abundance of 'Si
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w(Si) = 1100 pg/g (R = 10" Q)
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> 0.999 9 mol/mol) each providing two spheres (1 kg each). A pool of twelve spheres exists,
representing primary standards for key comparisons and dissemination purposes.

Results silicon crystals highly enriched in the 28Si isotope were used in a complementary

sample introduction [4]:
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High resolution isotope ratio mass spectrometry for the measurement of the isotopic approach determining the Planck constant h and Avogadro constant N, used for the - optimization of sample signal stability
composition has been continuously improved using the principle of the virtual-element isotope redefinition of the kilogram and mole, respectively, via the silicon route (XRCD): (intensity and fluctuation) by systematic
dilution mass spectrometry (VE-IDMS) together with an ab-initio experimental determination of . reduction of uncertainty of M(Si) and x(iSi) over the years: two orders of magnitude! 0.955
y y : 9 - study of laser parameters: scan speed, “°°7

calibration factors K for isotope ratios [2]. With these tools, the uncertainty associated with M

has been reduced by more than two orders of magnitude over one decade down to u,,(M) < 3 2003: U (M(Si5)) = 3 x 1077 — 2023: U, (M(Si28)) = 1.4 x 107

laser energy, He flow, spot size
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x 10° — which is unique in chemistry. This method, successfully adopted and applied by « homogeneity studies — X('Si) no significant local variations . solid Si crystal sample (WASO04) go%o_
several other NMls and DIs in a CCQM-plIot study (CCQM-P160), still serves a§ the state-of- . complete straightforward dissolution in TMAH: plasma energy focusing onto Si suitable for K factor determination \§
the-art practice to obtain M(Si) and x('Si) [3]. The characterization of M(Si) and x('Si) of the last validation of the VE-IDMS method and absolute K factor determination indenendently b S A O
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« virtual “element” VE (?°Si + 30S;j . 1
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