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THzreflectometry

A Usefulfor stratigraphy. mapingthe layered
structure of the sample

A We exposethe sampleto a THzpulse(100
GHz¢ 3 TH3.

A Thepulseis partiallyreflected from the
iInterfacesbetweenlayers

A We recordthe reflected signal which now
hasmultiple peaks eachwith a time-delay
and different amplitude

Other methodslackthe penetration or

similarilythe depth resolution
(e.g xray fuorescencenuclearmagnetic
: resonanceoptical coherence
We getthe thickness and tomographyp

reflectivenessof the layers



THzreflectometry

Gscan 2Dplot of the reflected signalcontrastedby a particularmeasure
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THzreflectometry

B-scan reflected signalin time domainalongone dimension(herealongX,with Y=150).
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THzreflectometry

Wavelength of 3THzsignatx [
Thickness of dayer of paint:x [

!

Thelayerscannotbe resolved




Solution

reflected incident response
signal signal function
Thereflectedsignalisthe resultof a \ l / T
corvolution r(t) = i(t) ® h(t) = j: _iT)h(t = T
M—1
In practiceit is asummation r, = Z i.h, . + e,
m=0 \
measurement
error
. . o . YT
Conventionaldeconvolutior RI) Q)01 = Q) Q

Thisrequiresthe filtering of highandlow frequencies
In order to geta meaningfulsolution



Solution

Theconvolutioncanbe written M—1 _
in the form of the following r, = Z lmhn_m 1+ e, mmm) T = Ah + e
matrix equation: m=0

We canexploit the fact that |is sparse Dueto the sparsity |can be found by m
regularizedoptimization. Thed norm isthe number of componentsin |that arenot
zera Theoptimizationis carriedout by iteration.

.1
min—[|Ah — r[}, + Allhl]



Results

Thenonzeroelementsof indicate the individual reflectionsfrom the variousinterfaces
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FWDDfrequencywavelet domaindeconvolution it filters higherfrequencies but those arewhat we need



Results

With this method the B-scanscanshowusthe individual layers
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. Varnish

II. Pictorial

lIl. Underpainting
V. Imprimatura
V. Ground



Varnish

Basedon the amplitude of the first
peak, the varnishis smootheraround
the D }vv [read

Thicknesof varnishshows
signsof retouching



