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Analytic floor: 0.3021 nm

(a) An uncertainty floor remains

8 32 128
Total reference readings

0

25

50

75

100

M
ea

n-
he

ig
ht

 in
te

rv
al

 c
ov

er
ag

e 
(%

)

Nominal 95%

94.53%

23.24%

(b) False precision loses coverage
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128 readings  |  512 archived mean-height errors

(d) Same errors, different intervals

More readings. A shared error remains.
AFM-inspired metrology model  |  512 independently calibrated synthetic trials

Bars: approx. 95% Monte Carlo intervals

(c) Shared error is correlated
Eight averaged reference values, 16 reads each
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Correct 95% half-width: ±0.593 nm
Wrong 95% half-width: ±0.091 nm

Synthetic numerical study. Same estimates; only the uncertainty model changes. Not physical AFM calibration.

Common calibration Wrong independence Known zero


