Error Type Standard Sensitivity Uncertainty

source uncertainty coefficient contribution

X u(x;) c(x;) u(x;)-c(xj), pm

Calibrated length of the RWP at 20 °C

(120 rwp = 160.0013 mm) B 1.0 um 0.9 0.9

Measured length of the WP

(Iwp = 150.0015 mm) B 0.2 um 1.0 0.2

—random effects during measurements A 0.2 um

— measuring instrument B 0.1 um

Measured length of the RWP

(lrwp = 160.0418 mm) B 0.2 um —0.9 —0.2

—random effects during measurements A 0.2 um

— measuring instrument B 0.1 um

Measured temperature of the RWP

(trwp = Atrwp +20°C =43.5°C) B 0.6K OpmK~! 0.0

—random effects during measurements A 0.1K

— measuring instrument B 0.6K

Calibrated CTE of the RWP

(erwp =23.6 x 1070 K™1) B 0.6x107°K~!  opmK 0.0

Known/assumed CTE of the scale

(orwp = 12.6 x 1070 K™1) - Can be OpmK~! 0.0
neglected

Possible temperature difference be-

tween the RWP and the scale during

measurements of length of the WP

(6132 = 0K) B 03K 1.9umK™! 0.5

Possible temperature difference be-

tween RWP and the scale temperature

during measurements of length of the

RWP

6127 =0K) B 03K —1.9umK™! —-0.5

Possible temperature difference be-

tween the RWP and the WP

(Stwp = 0K) B 03K ~3.5umK~! -1.0

Possible CTE difference between RWP

and WP

(Bawp =0 x 1070 K1) B 0x1079K~!  —35202372umK 0.0

Calculated length of the WP at 20°C

Lo wp = 149.9635 mm

Combined standard uncertainty

uc(lrowp) = 1.6 pm

Coverage factor kg5 =2 expanded un-
certainty

Ugs = ko5 - uc(l20wp) =
2-1.6pym=3.2um

(confidence level p =95 %)



