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flofl 2= AE P A9 F=(ER)2t= Er/24(BH)Q| 20 AEZT|S 2H0[oF sttt 3=S
te

3=
=2 MAS Zotete] Q17| =0| X|Ztste HE U2 YU F=s= IFAHRYAYS| Comité International de
IEclairage(C.I.E.)O|M At +40f| 2| 4stct

g e 452 fl== CE BE&Q Lxaxbx D65, BE HEA}, 2= 250 Wt A LAt 122 1 20| 0] SAHO
=

1977 29| 3|
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(2%) K2 20|12k o4Ql 1981 2| 2|=

(0&l) K3 0|2AFE| 1977 2| 3|=

(32 K4 U4 H2AF 1977 9 3=
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(22l K5 0|91= 1977 2| 3|«

A IT
SE AL

9| 22 I|0|Z| 1977 2] §|=

|12

A 1982 2| 3=
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(%) K8 2= = LIF 1985 2| 3=

(O%) K9 L2 1984 9| 3|=

Ag) K10 6Qle| A= 19772 9| 3|
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2t H4Bo| 7| PORLE L2 FHHUL| A0 UERT| HES AU 4 Ut
H() == ) Plog(P,)
0
P 23| AL i £919] T4 £0[01, i B4 MZ0| 4 (017]4E 0-255)0Ick,
2 130l i3t 2/0) AE 2T Z(max. ent) 2 1242 S| i3t BE T} st dev.) THS2 2T

Max. Ent. Sdt. Dev.
K1 1.887 25.39
K2 2,070 29.00
K3 2.058 23.79
K4 1.947 34.96
K5 2.097 45.29
K6 1.997 26.71
K7 2.018 28.72
K8 1.930 21.83
K9 1.967 22.76
K10 1.937 26.47
12421 S50 2ECIAE(std. dev.)2t 2HE9| 3= (max. ent.) AtO|2] ZAIS 2HOtLH7| QIGHA] O|A| 2|CH MEZL|Q} B
Hat2hH= #HapS AH0|2] AEtAH|~E A Lkl OF STt
HE2 {(xi,y)1<i<n}O| Y1, ZZ Al 2HE xQt yeh= H4IF US I, A2A 5o 2 2 HFE of2 34104 2fs 2 o{RICtH
_ oxy
Ox0y
avec
1 X
oxy = =) (¢i — %) (v: — 7)
N =
SN X RSP EE
= k3 = 1
N =1 N i=1
1 & 1 X
i’:_zmiet?j=_ Yi
N =1 N =1

O] AlAte| Zit= EZ|EIE A2 A4 r = +0.505488222, = A% 40| +0.5ECt B2 0] A A5 42 335 LA (BFH)
AL g 4 QCH O|24 £t HEtatA 7t SYEQ/UL, O] A2AE 27t 452 Y I 20l Al

o AEZT| x BEHAO| g2 AFESte A2 277t A=2H

10 corrélation négative forte de -1 a -0.5 ; Corrélation négative faible de -0.5 a 0 ; Corrélation positive faible de 0 a +0.5 et Corrélation positive forte de
+0.5a+1.
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K1
K2
K3
K4
K5
K6
K7
K8
K9
K10

100

30

&0

40

K1 K2

D ZEH O AF 10 7 2HEQ| 2| HIEZT|Q} BE W22 A5 2t

Produit de Max. Ent. x Sdt. Dv.
47.91093
60.03000
48.95982
68.06712

94.97313
53.33987
57.95696
42.13190
44,76892
51.27239

Max. Ent. x Sdt. Dv.

/

K7 K8 K9 K10

e}

>

202 51| SIBM 2= K52 Aelst Y| ARES TjRA 2

1 (x —p)?
-t o (-4522)

0|2 z|Cf HEZ2T|Q} B

M

=

Variance 02 = 66.43365021
Moyenne u = 52.71532333

HAE & Aol 48 37 LS d2 227F fojlnt:
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07| M erf, 5 71949 2atete= Ofefiet 20| of &Lt :

-1 ()

2 207t U= S VR HES

;lx_‘uln_

8]

1-(1-®()°
0% SilM 22l Of2et e AAE 2 4 Ut

Max. Ent. x Sdt. Dv. @ (x) % Probabilité %

K1 47.91093 55.556170 99.9323444645
K2 60.03000 36.948897 98.4251680712
K3 48.95982 64.497132 99.9910387009
K4 68.06712 5.9632920 42.4988189877
K5 94.97313 0.0000220 0.00019486040
K6 53.33987 93.892182 99.9999999988
K7 57.95696 52.016465 99.8651564469
K8 42.13190 19.412568 85.6647314056
K9 44.76892 32.959152 97.2643816727
K10 51.27239 85.948312 99.9999978642

tE5 720 &% g4 K1, K2, K3, K4, K6, K7, K8, K9, K100|

0,0002 % |

= 0% Z40| 2HE K4 E2AF 214 19772 2R HHS2 2HME
CHE Y, = _Eiﬂler HZE M2t 25 IS 7|12 TR E20| ST = 27510 50| 42,5
=
=

Hulst 4 N°1b:

K5= CH2 S50 248 §2 8 B0j32| gh=rt,

K52 2o| 8, ZESIAEE [CI2 AEE2| Yo 7Y, ZECIAEL}] Z2| Qict
K5= dAZL OJAte] IE0|2tn izl Ao 24ES 50| 48 &E50| 2 =2 Y}
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f2l= LAM. 0|017], & O Fe&stH LshM LAM. #61 d 11-10-0.8 O|0| X Z ATt O] 0|0|A|= = 742
oM LE (CHHE 100 nm?! 800 nm, 900 nm ZE|)E OB A Al AksH Z3t ZL0|TH

S 22 1 =07t Mool E4o tisiMe O oy 23g 27t gt BiZ 0] 224 494 &4
20, 207t LE & 7Hel nid= O|E3US M, ElRte|el F7H £40| ot 27| ChE FHS2| Bl w7t 7hs5tHt.
#61 O[0[Z|= O ZO| BfE & OZel 20|E SFAIZIE). Ot 22 FH Q| 20|H2=2 % 20| Site £k,
S5 2 = ALy A= FATE HUF FAHRE 20| SaSA| R ofal FALE|D], O] 7 40| Eolgt,
g2, 20| S 42 2| M = ZYMO| 20|A| =L

Surface of measurement 10 pix X 150 pix

|
4 2110 T4 x 150 TAL 13 40 A Zurgol S Stolc

S40| QS JI5P| S D2l B4, DE B ChshA, 10 T4 x 150 HUo| HIYTH YUY HHS
ZHUCH 0] ZHU 20| 0|0|A/oIA BE0| HRHPI0] FZY0| BT = 10 Y= Fo|0/5 W@y
20| 4 9100, 20| 150 TS HESO|M 20l A247| 27|7H T2 50| 27| CI2 £0IS 25 B3y 4
olC}

PN

Fel= O] EAM0f| [2Z9]] LEZ =2 =AM 2P 7| S5t 215 9 ZAF 22t SYSIL,
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LAM. #61d 11-10-0.8 K1 OQlo| =4
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LAM. #61d 11-10-0.8 K3 D|2A} 87| 1977 LAM. #61d 11-10-0.8 K4 24 Ef||AF 1977

e

s
SRR

1d11

)

#6

25 /63
Lumiere Technology Multispectral Institute © LTMI Oct 2016
Analyse multispectrale « The Wonderful Woman »



200

Gray Value

Gray Value

|
0 50 100

0 1 1
0 50 100
Distance (pixels)

LAM. #61d 11-10-0.8 K1 0§Q1Q| 24 19772 EX
Bl 161.25

(d2HZ) M2Z:5|M2L/ 7t % AHe|(TA) Distance (pixels)
LAM. #61d 11-10-0.8 K2 &0[2} 021 19819| &2
M4t 171.09

Gray Value

Gray Value

0 50 100
Distance (pixels)

LAM. #61d 11-10-0.8 K3 O|Z2AL &7[ 19772 22
Brdl173.46

(a2m) 2% 3]

50 100
Distance (pixels)

M2t/12% e @)
LAM. #61d 11-10-0.8 K4 &5 E[2{|A} 19772 E&
M4t 175.90

LAM. #61d 11-10-0.8 K5 0|QI= 19772 E&

Brdl:92.50

T T T T
200 - - 200 - .
® o
2 2
s s
= >
T 100 5 £ 100 B
6] (0]
0 1 | 0 I I
0 50 100 0 50 100
Distance (pixels) (Q2Hm) ME % 3|AZE/ 7t 2| (TA) Distance (pixels)

LAM. #61d 11-10-0.8 K6 U £Z 42| 22 T|0|2| 19772| &
B4t 179.61

Gray Value

Gray Value

=)

0 50

LAM. #61d 11-10-0.8 K7 0{212| 24 19822 &

Brdl:210.92

Distance (pixels)

100

0
(A2HI) M2= 3|2t/ 7125 2| (M)

100
Distance (pixels)

LAM. #61d 11-10-0.8 K8 25 = L5 19859 EX

T T
200 - T
© o
=1 =]
= o
= >
- >
@ 100 - @100 .
5] 6}
0 L | 0 | I
0 50 100 o s Q 50 100
(Q2Hm) H22 3182t/ 7122 1 2] () Distance (pixels)

Distance (pixels)

LAM. #61d 11-10-0.8 K9 Lt§ 19842 E&
Bl 167.41

LAM. #61d 11-10-0.8 K10 OfQle| HH= 1977 22| EX
Ytel221.03

= 10T ARl 2Z | B g2 00l M 1490|Ct,
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LAM. #61d 11-10-0.8 K1 0Q1Q| 24 19772 MI|A S5 LAM. #61d 11- 1008 K2 20|19} 0§91 19812 MI|A Z&2

2550 255.0

LAM. #61d11-10-0.8 K3 UIE*l‘ 24719779 MI|A& LAM. #61 d11 1008 K4—’.‘—'—=| El2AL 19772 MU|A ER

255.0
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0.0 L

—Ss00 eet

LAM. #61d 11-10-0.8 K5 0|QI= 19772 MI|A SR LAM. #61d 11-10-0.8 K6 Ul &2 42| 22 T|0|2] 19772 MI|A EF

255.0 2550

—50.0 P

500 oo\

LAM. #61d111008 K701 19| 2419822 MI|A SR LAM. #61d111008 K8 22 & L5 19852 MIO|A EX
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Average value of the white (224Z) siso] HRZ
250,00

200,00 /\
\

150,00

100,00

50,00

0,00
K1 K2 K3 K4 Ké K7 K8 K9 K10

TI2HE 311032 ZY Ty 2EE0] =2 SAII0lA S48 10 x 150 Tdo| MT|A Ft

2
7
2]

n
rlcl

HUHSE 2 N°2 :

92.500|2t= Zf2 B9l K5= 1071 52| BH4re! 183.179 Aut ¥
OO0 ME K5 SR8 EICt K50M £

9A9| '=771| m&aﬂh CH2 22 Eolct.

—

-

=0 =21 ULt 3DAMIA ER)2 HHS
S = A} OJAl] 202 JFCID SOIE

= =

JRHIE 30 Y A b0 ALB S SUBH A% B4 DUS 0|Z510] HES AT B, 9HO| HES, 5 4% B K,

—

K2, K3, K4, K6, K7, K8, K9, K100| 2= K5 0|2l =& PHS0{'d SHE2 Of2{et ZCt:

Probabilité %

K1 94.645214
K2 99.923707
K3 99.987137
K4 99.998900
K5 0.006362
K6 99.999998
K7 81.141826
K8 99.999977
K9 99.412074
K10 43.095177
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O] 2t¥e| A EHAl= = AtO|Q] 2+, BHE =2 St7I2H0f U= S30IM THE & =2| ot 71200 /= s37tA17t SYst=S
OtE = Q0|QICt J12HOFDt SH= Z40|, A CHAF QIE23IE2 M S2&, 37| = A|2H2H0|7| Tj20|Ct B4 H 2 2|= ofefet
2t
5 = Atol2] 2+ (T2 mm) sS4 582 dpi Of| A TA

K1 56.9 1304

K2 42.1 965

K3 - -

K4 57.5 1318

K5 47.2 1082

K6 54.1 1240

K7 45.2 1036

K8 42.8 981

K9 37.2 852

K10 - -
2E 33 A0|9] 7HA2 544 LA 220 A=Y EUCH O ZALS fISHM ZAL Ui 230 85t =52 182
HASH 22 M sgt 22 37|2 2= AT

SHHUSS UM SHEZ BAZACY, WM S2AS2 28X & SYHS2 Xt Y= 2HHO|L, 2E &0 2t 2tE=
O =2t2 EA|= ACH
| 544 pixels
Right Eye Left Eye

@191 KA1 Portrait of a Lady 1977 D 193
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| 544 pixels |

Right Eye Left Eye

-

g

6d7 . LAM#52d 12:1-0.9
248 K2 Roses & Lady 1981 @ 252
| 544 pixels |

LAM #222 d 8-5-0.9
209 K4 None Theresa1977 D 253

544 pixels

Right Eye Left Eye

~ LAM #1643Rad-600-R2
& 479 K5 The Wonderful woman 1977 & 390
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| 544 pixels

Right Eye Left Eye

@ 246 |KO The 22nd Page of My sorrowful Legend 1977| @ 284
544 pixels

A
v

Right Eye Left Eye

@ 246 K7 Portrait of a Lady 1982 285

| 544 pixels |

LAM #180 d 9-6-1.2 LAM #1453 df 1-8-10
218 K8 Nacked Woman with flowers 1985 & 287
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x1 yl X2 y2 x3 y3 xc yc @ Left Eye
K1 663 449 692 405 764 382 755 | 478 |K1 193
K2 649 460 677 402 776 358 | 773 | 484 |K2 252
K4 657 457 692 417 768 392 767 | 518 |K4 253
K5 670 423 736 373 811 355 | 818 | 550 |K5 390
K6 664 405 708 364 779 344 | 781 | 486 |K6 284
K7 646 459 692 413 757 392 | 767 | 534 |K7 285
K8 639 461 683 413 758 388 | 764 | 532 |K8 287
K9 655 434 695 391 761 366 | 777 | 507 |K9 284
x1 yl X2 y2 x3 y3 XC yc @ Right Eye
K1 287 394 351 416 377 450 | 290 | 490 |K1 191
K2 285 424 350 443 385 476 | 284 | 548 |K2 248
K4 279 406 362 427 386 454 | 297 | 509 |K4 209
K5 276 400 354 426 403 461 | 240 | 637 |K5 479
K6 286 354 351 377 383 411 | 279 | 477 |K6 246
K7 285 394 342 419 375 459 | 266 | 516 |K7 246
K8 261 396 342 428 368 470 | 265 | 505 |K8 218
K9 285 370 357 401 385 439 | 276 | 490 |K9 241
(B) S¥HS Xy 272} 10| 4-35t= XS

SHLIC| O|O|R[Of A X.Y, S OfC|ol| MYSt=Ltof W2t o] A §2 +1 T G oF 5% Y= Gl M2tM &

IS 2D WA S

o=

WS lst= 20| BIE 215t

/R R
. K1 192.23
. K2 250.05
. K4 230.73
. K5 434.65
. K6 265.03
. K7 265.46
. K8 252.62
. K9 262.33
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- 2AZ F QEZE O] 2Y2|E UZE HOAM 2MT IS LYot O|0RICt O] AFEE2 HIY &0 2ffste 3459
CIA|" 2AM0| EfEotD, A28 0t5ta, WatA] 0] EHAlof 2tAl3 71 oFshE I Safi &Lt
-- K57t K1, K2, K4, K6, K7, K8, K9 150 &5t2| %42 &2 2L, XY, F0| U SEAY 2018 Aotel O &2

GRE A N3
=S S & Fejo| B440| J2le o] 259 BWH 2 245 £10 %O0|Ch. JE| K5= 0|20t #M 2 434 +10 % 2ts
oS 2T, Ol Bagtol £35t4] gert

K6, K7, K8, K9Q| Aff7 E0iF= AE el &2 #3232 H3A OAIe] £=20| tiThs| FyAo(o g0l =33

SRIAHZL.
K59| 3%, RLEZ =1t 2% & ALO| 2H49 SY2|7t, d Bt oAt &l 4FS1 e, 0 2 210|E EICt.

K5= K1, K2, K4, K6, K7, K8, K9 1501 £35tA| =L}
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LAM. 7152 AFB3Hel 81210 ol 7, 3Lt £k Of2f 40| 912, 52 BF JRES K402 RUMORM WME 252
siH|E 4 ek
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H7|7H'H—|-01347| TiZo[ct L A M.
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HZ2M =1 ORIVIZZ 27te] §E
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gt J22 of @O S Zot= 2 e

ZI'-Il UACL  [Held =Y
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o

242} K52 ZASHY 2HEE AFLO| LIEHGCH RISy, Ao] 420, 7| 0]012|= 0| 7o 2& L. A. M. O|0|X|S0AM
H0l= ZOIUCE BHH K1, K2, K4, K6, K7, K8, K9 J1Z0llA= O] Ci|+40| o|0|z|0tCt Of2 CtE A4S EICt O] 189

’

B2, do] 4 k=11, A0 AoM U SA2H0IR2n, BOA= 9| =l LRIt E3M=H|

l

Cl4S0] g4l S50 IHISS E0Z0

23|7} M5t 0|0| 2| Of2fe} ZCt:

LA M. #5d 12-11-1.2,
IR(Z2|A1) ZE] 1000 nm2t 900 nm= 0| &350 5HHO|

d
ox
oz
ol
njo
om
>

L.A.M.#15d 12-9-1.2,
IR ZE{ 1000 nm 2t 222|4 TE 760nm £ 0|85t0] 2tHO| 712 &S EFAL

L.A. M. #157d 10-1-0.9,
IR ZE] 800nmt 7HA|ZA T HE 440 nmE 0|85t 3tHe| SHES EFAL

L. A. M. #172 d 9-7-0.9,
22QM TE 760 nm 2 7HA| AT HE| 680 nmE 0| 2510 31| Z7HE S ERAL

L.A. M. #212d8-7-0.9,
7FA1 A2 HE 720 nm 2+ 680 nmE 0|85t &tHe| S7HES EFAL
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LAM. #5d 12-11-1.2

: e T
L.AM. #5 d 12 11-1.2 - K8 Nacked Woman with flowers 1985
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La technique L.A.M. produit 1.650 images qui analysent la couche picturale.
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The New L.A.M. (Layer Amplification Method) Technique

This does not aim to be a scientific publication, and we only wish to outline the general principles of
this new method for investigating painterly works.

The methods traditionally used to examine paintings in museum laboratories - like infrared
reflectography and X-rays - show, in a single image, what can be found behind or inside the paint
layer, and is accessible via the radiation used.

The L.AM. method revolutionizes the examination process by making it possible to visualize the
entire structure and composition of the pictorial matter - at various layers or strata - using several
images. The result is like an onion or vanilla slice, with all the superimposed layers unveiled one at a
time.

This new technique radically alters the way paintings can be analyzed.

The ‘layered’ approach enables us to see, understand and interpret a host of details brought to light
for the first time. L.A.M. images make cognitive perception 12 possible for the first time. To take an
orchestral analogy: if you know the sound of the clarinet, you can set it apart and listen to nothing else.
Any detail drowned out by others only becomes visible and comprehensible if seen in isolation.

The ability to go back in history and go back in time - this, effectively, is what this innovation makes
possible. It is not about knowing the chemical or pigmentary composition of each layer, but about
seeing just how the construction of the painting evolved.
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electromagnetic lightwaves 380-3,000 nm
General Principles

The human eye perceives electromagnetic light waves in a wavelength of 380-780 nm. Near Infrared
Radiaton (NIR), invisible to the eye, runs from 780-2,500 nm.

Infrareds are more extensively diffused within the paint-layer than visible light. The higher the
wavelength, the more radiation penetrates the paint layer 13 and reveals things invisible to the naked
eye. So the information generated by an infrared at 1,000 nm results from greater diffusion within the
paint layer than that generated by an infrared at 800 nm. A Vidicon camera sensitive to 1,400 nm
helps us see even greater level of diffusion; modern digital cameras can analyse up to 2,500 nm,
sometimes even over 3,500nm. With this sort of technology we can expect progress. We can expect to
see better and understand more.

Unfortunately, the more distant the radiation, the lower the resolution. To put it simply, details
disappear and blend with other data so that, in the end, nothing can be clearly made out. And, while

"2 a hidden detail in an image only becomes perceptible, and a source of ‘information,’ once it has been seen in isolation
' Radiative balance of the light scattering ( 1/}\4) / Absorption - Law of diffusion of light, equation of radiative transfer - CHANDRASEKHAR, S: Radiative Transfer (Dover,
New York 1960)
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improved analysis of certain paintings can indeed be noted beyond 2,000 nm, the end result is
disappointing. We learn a little more, but not a great deal. Such technology nonetheless remains
extremely useful for many reasons - identifying pigments or binders, to mention just one example.

The L.A.M. technique takes a different approach, using the entire 380-1050 nm band, divided into
narrow bands of 40 nm and 100 nm. The complexity of light-matter interaction cannot be reduced to
the infrareds that penetrate the paint layer and the visible light reflected on the surface. For further
details on the subject, please consult the excellent book La Couleur, written under the direction of
Mady Elias & Jacques Lafait.14

Pigments usually have very different optical and physical properties from one another. Some coloured
phenomena are due to the pigment’s composition or structure; others to the space or form of the
grains or, like red vermilion of mercury, to quantic resonance. But whether the origin of these colours
is physical (by refraction, diffusion, interference or diffraction) or chemical, they nearly always
depend on a host of physical factors. The phenomena of absorption, transparency and diffusion
depend on complex local conditions. linked essentially to the wavelength of the light and to optical
laws (notably those of Mie and Rayleigh).

We then considered that a pigment or mix of pigments might be opaque at one wavelength and
transparent at another, even if shorter. We exploited Fresnel interface effects, remembering that
pigments can move between higher and lower layers of paint. And - like an artist preparing a
background for his painting from gesso, white lead or red ochre — we know that the background exerts
a powerful influence on the painting’s final appearance.

Based on all this, we looked into how to extract the underlying data - which is extremely weak,
around one per million.?> This cannot be done without a highly sensitive camera (we speak of ‘digital
signal dynamics’) - with each filter granted individually optimized parameters.

We also envisaged that new data could be recuperated at thirteen different levels (or depths) of the
paint layer. The images were taken with 13 different (focal) settings so as to optimize the MTF 16 and
render usable the data hidden in the depths of the paint layer.

The signals then have to be digitally exploited, with each hypothesis
requiring specific mathematical treatment. Of course, the operation is
complex and the data limited - more to do with rare signals and
background noise - but nonetheless observable and measurable. One of
the keys consists of knowing, with the utmost precision, the behavior of
the optics used for the entire camera field and for each wavelength. A
PSF 17 measurement is then required in situ, and an optical calculation
completes a convolution matrix based on this PSF. Various
mathematical theories of data treatment are then applied - such as MEM (Maximum Entropy 18
Method) calculations, Fourier transform with frequential filters, etc.

3D projection of an optical PSF

" ELIAS, Mady & LAFAIT, Jacques: La Couleur, Lumieére, Vision et Matériaux (Belin, Paris 2006)
' or 20 bits signal-to-noise ratio (SNR)

'8 Modulation Transfer Function

"7 Point Spread Function — precise characteristics of Rayleigh scattering in the optical chain

' law of probability
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These calculations ultimately yield over 1,500 images (see L.A.M. plates in Appendix) for analysis;
only a few combinations reveal worthwhile data.

Reading these images is difficult, given our lack of knowledge about the combination of the luminous
phenomena observed. Separately taken images show what is inside the paint layer, but each of the
outlines, brushstrokes or details composing it are probably at different depths. The combinations -
depending on the pigments used, the mix, the binder or the thickness - are endless. So, in any one
image, we do not visualize just one same level of depth, but various levels - which makes the analysis
more complex. With some pigment mixes, certain treatments ‘bring up’ data invisible to infrared,
without our knowing just how deep it is located.

To take one example: the L.A.M. image of plate N°2 (see Appendix) show details from the preparatory
sketch of the face and right hand. The face is part of the original sketch; but this is an nth version of the
hand, so it must have been nearer the top of the paint layer. Yet both these sketches, covered with a
mix of theoretically identical pigments to reproduce the flesh tints, appear in the same image.

Many details cannot be revealed in a single image. Sometimes several dozen images are needed for
data to be extracted. We therefore developed software tools that make it possible to visualize several
hundred L.A.M. images of the same detail in rapid succession.

Some totally new images emerge from this vast pool of data.
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Demonstrating the Invention’s Effectiveness

How can it be demonstrated that this new technique enables us to see and isolate a single stratum
within the depth of the paint layer, using only visible radiation?

1/ Isolating an Element Within the Pictorial Layer

As the L.A.M. technique makes it possible to ‘travel’ within the paint layer, it helps detect inclusions of
foreign matter like hair, fibres, dust etc. hidden inside or underneath a layer of opaque pigments
invisible to X-rays and infrareds. The aim is naturally to find evidence that helps identify the artist’s
technique, improve expertise and/or authenticate the work.

(textile?) fibre found in a paint-layer © Pascal Cotte

In the example above, the traditional (D65) colour image reveals nothing, just like the 13
multispectral photographs taken in the 380-1,050 nm range, two of which - at 680 nm and 1,000 nm -
are also shown. Only the L.A.M. image (bottom right) enables us to see a (pale grey) fibre, 80um1°
thick, included in the mix of pigments (but not in the varnish).

This is a good example of L.A.M.’s specific technical capabilities. Any exogeneous element invisible to
the naked eye, ultraviolets, X-rays or infrareds can be perfectly isolated from the pictorial matter and

revealed.

2/ Virtual Elimination of a Superficial Pictorial Layer

When infrared cameras or X-rays show their limitations, the L.A.M. technique can prove redoubtably
effective. Whereas infrareds are not able to penetrate the eyelid in La Bella Principessa, and X-rays
cannot make out the slightest detail, L.A.M. images reveal a wonderful drawing of the eye’s complete
iris. The eyelid is almost totally eliminated, with only the underlying drawing apparent.

This reveals one of Leonardo da Vinci’s characteristic work methods: a decisive element for
authenticating a work by the Tuscan master, who sometimes drew things which could not be seen but
reinforced the realism of a true-to-life rendering.

"9 estimate based on size of sample pixel
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L.A.M. image of eye without eyelid (left) — actual colour image (right)
Leonardo da Vinci: La Bella Principessa (detail) © Lumiére Technology/Pascal Cotte & Jean Penicaut

In the years to come, the L.A.M. technique is destined to become an indispensable complement to the
analysis, study, certification and authentication of easel works.
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