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Suppl. 1 Spectral irradiance as a function of wavelength of IR-LED lights used for LEDE-IRR. The single LED lights
(880 nm, 940 nm, 1060 nm, 1330 nm and 1550 nm) emit narrow IR bandwidths. The spectra displayed in the
lower right corner shows the spectral irradiance, if all IR-LED lights are switched on simultaneously [36] (p. 11-

14).
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Suppl. 2 IR reflectance properties of iron gall ink (red) beneath a cadmium yellow paint layer
[23] (p. 57). The ink was produced according to recipe 208 and 211 from the Liber
illuministarum [24]. The green graph shows IR reflectance properties of bistre, which can be
neglected in the context of this study.
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Suppl. 3 H. Holbein the Elder, High Altarpiece of the Dominican Church, Stadel Museum Frankfurt (Inv. No. HM
6-HM 20 and LG 1).
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Spectrum: 2342 70 UZ gesamt
Element Serie unn. C norm. C Atom. C
[Gew.-%] [Gew.-%] [At.-%]

Magnesium K-Serie 0,58 0,69 0,68
Aluminium K-Serie 0,67 0579 0,70
Silizium K-Serie 0,58 0,69 0,58
Phosphor K-Serie 0,33 0,39 0,30
Kalium K-Serie 0,58 0,69 0,42
Kalzium K-Serie 16,71 19,81 11,84
Eisen K-Serie 3531 3,93 1,69
Kupfer K-Serie 0,81 0,96 0,36
Zink K-Serie 0,66 0,79 0,29
Blei L-Serie 14,39 17,07 1,97
Sauerstoff K-Serie 45,70 54,20 81,16
10pm EHT =20.00kV SignallA=QBSD WD=10.0mm == ==rmssr s s s s s s s e e s e e e e e e s e
Summe : 84,3 %

Suppl. 4 H. Holbein the Elder, “Tree of Jesse” (Inv. No. HM 6), exterior wings, High Altarpiece of the Dominican
Church. Top row, left to right: conventional IRR image (900-1700 nm) and visible light image (VIS) with mapping
of performed MA-XRF scans and location of samples S69-5S71. Bottom row, left to right: backscattered electron
(BSE) image of S70 with mapping of the underdrawing layer (red) and related EDX results [4].
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Suppl. 5 H. Holbein the Elder, “Bearing of the Cross” (Inv. No. HM 15), inside of the outer wings, High Altarpiece
of the Dominican Church. Top row, left to right: Conventional IRR image (900—1700 nm) and visible light image

(VIS) with mapping of MA-XRF scans performed and samples S12—-S15 and S18. Bottom rows: MA-XRF elemental
maps of Fe-K, Cu-K, Mn-K and Zn-K.
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Spectrum: 852-S1-2_ UZ_gesamt

Element Ord. Z. Netto Masse Masse Norm. Atom abs. Fehler [%]
[%] (%] [%] (1 sigma)

Sauerstoff 8 10443 17,97 37,38 67,61 0,94
Natrium 11 1976 1,46 3,04 3,83 0,15
Magnesium 12 2166 ‘1,11 2,31 2,75 0,08
Schwefel 16 7656 2,16 4,49 4,06 0,15
Chlor 17 2119 0,79 1,65 1,35 0,05
Kalium 19 10843 4,44 9;:23 6,83 0,15
Kalzium 20 6801 3,36 6,99 5,05 0,12
Eisen 26 3281 2,70 5,63 2,92 0,11
Zink 30 1272 1,72 3,58 1,58 0,10
Blei 82 2732 12,12 25,22 3,52 0,60
Aluminium 13 295 0,12 0,24 0,26 0,02
Silizium 14 411 0,11 0,24 0,24 0,02

Sum 48,07 100,00 100,00

EHT =2000kV Signal A=QBSD WD=105mm Mag= 886X

Spectrum: 852-S2-1 UZ gesamt

Element Ord. Z. Netto Masse Masse Norm. Atom abs. Fehler [$%]
[%] [%] [%] (1 sigma)

Sauerstoff 8 3920 27,37 49,85 66,77 1,45
Silizium 14 8827 8,48 15,44 11,78 0,53
Schwefel 16 3832 4,66 8,49 5,68 0,28
Kalium 19 1250 1,89 3,45 1,89 0,13
Kalzium 20 3094 5,66 10,31 5,51 0,35
Aluminium 13 2783 3,40 6,19 4,92 0,25
Eisen 26 571 2,09 3,81 1,46 0,19
Zink 30 22 0,11 0,21 0,07 0,08
Magnesium 42 782 1,17 2,14 1,88 0,11
Kupfer 29 12 0,06 0,11 0,04 0,07

Sum 54,89 100,00 100,00

Suppl. 6 G. B. Cima da Conegliano “Virgin and Child” (Inv. No. 852). Left, top down: Visible light image (VIS) of
the painting with a mapping of MA-XRF scans (red), cross-section sampling (green) and microscopic image (blue)
displayed beneath, showing small damages of the red paint layer of the Virgin’s dress in areas covering the
underdrawing. Right, top down: SEM/EDX results of S1 and S2 with a mapping of the underdrawing layer in
backscattered electron (BSE) image (red) and related EDX results.
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