Ol TOIXOIPA®IEX TOY MANXEAHNOY
ITON L. NAO TOY NPQTATOY Al1OY OPOYXL:

®YIIKOXHMIKH ANAAYIH

A3. Aavinhia, Aayvwotiké Kévipo MeAémg & Epeuvag Bugaviviig Ayioypagiag, Oppihia XaAkiSikig

2. ZwTNPoTmoUAoU, Ayvwotiké Kevrpo Megmg & ‘Epeuvag BuZavivrig Ayioypagiag, OppiAia XaAkiSikig

A. Mmmupnq. AayvwoTiké Kévipo Meémg & Epeuvag BuZaviiviig Aytoypagiag, OppiAia XaAKIirg

Xp. 1S, Api Naveruomio

I'. Kapaylavvng, Aayvwotiké Kévipo MeAémg & Epeuvag BuZaviviig Ayloypagiag, OppuNa XaAKiBIkrig

. XpuoouAdkng, EBviké MetooBio Mohutexveio ABrvag

B. A. Price, Philadelphia Museum of Art, Philadelphia, PA, USA

J. H. Carlson, Winterthur Museum, Winterthur, DE, USA

B’ MEPOZ

OpioBETnon kar peAém
TWV EMPAVEIAKOV PBOPWV
N eneppaoewy

Otem@avelakeg pOOPES o evroniomkav 1
£ywvav auxplvsc'rspeq ue T BoriBela g urnepid-
Soug putoypagiag pboptopiod nepapBavouy:

- Eru@avelakeg anobéoelg aAdtwy, aro porj a-
wprpatog vepou/pelypatog Tmpsv‘rm(owéua-
TOG, KATA TN SIAPKEIA KATAOKEUNG {ivng Totje-
VIOKOVIGHATOG OTO MAvw {EPOG TG TETAPTNG
Zwvng, o€ Nepiodo GUVTTPNONG TG 0POYPRG TOU
Naou (e. 5a-y).
- Ennapsvzq (mo(p)\olwoclq N arnokoMNoelg
TWV XPWHATIKWV OTPWHATWY, TOU TIPOKAYBNKav
ané Tov eYKAWPIOHO Kat TV (KATd OUVENELQ) Ta-
papnoélcm me wumo)\olerJq e&a‘mtcﬂq me
uypaoiag, Adyw G Tpoobrikng {wvng Tole-
VIOKOVIGUATOG OTO KATWTEPO HEPOG TWV ECWTE-
PIKGY TOIWV TNG TIpdTNG v (ElK. 5Y, 60).
- MoAharAgg knAldeg, mou epgaviZovrat AEUKEQ
ong unep\wéslq prmvpuqmq xpeopwpou oE
OPIOLEVE TIAPACTAOEIS NG MPWnG Zwvng. H
evdehexiq “in situ” mapampnon 0d1ynoe oto
oupnépaopa ot npdkertal yia KnAiGeg Keplou.
H 8¢on Twv napacTéoew (Mpwm {avn) Sikaio-
Aoyel v undéBean 6Tt ot KnAideg pokAriBnKav
and my extivagn Tou keplou Katd Ty MePLOTPO-
PIKT KON TOU MOAUEAIOU, TEAETOUPYIKY Bla-
dikaoia mou akohouBeitat katd m Oela Aertoup-
vl’a (eik. 5y, 6a). gy

Enep-
Bacswv mspeuxm: & TIBaVGS IAQOPETIKG KG-
8¢ (popd opyavika UAIK, Ttou eppavitouv To Ka-
8éva B0PIONS BIAPOPETIKIG xpmaq EEalmeu
gvtovog mie-ipdoog @BopIopcs napatmpet-
Tal OTIG MAPAOTACEIG KATA Kavova TG TPWmg
Twwng (ei. 5y, 6a), o€ avrmapaBolr He Tig urté-
AOIMEG IAPACTATEL (K. 6B).

dwroypagia unepiwdoug pBopITpoU

TauTonoinon XpwoTIKWV

H peém Twv ewévwv unepuwdoug @Bopl-
opou, 08 aviinapaBoAr] He TiG EIKGVEG OTNV 0pa-
N MepLoxy} Tou GACHATOG, ENETPEYE TV TAUTO-
TIOMNON TWV MAPAKAT® XPWOTIKGY, TIOU Elpavi-
{ouV EVTOVO XaPAKTTPLOTIKG GBOPIONG:
Mivio: TOPTOKAAGXPOUG PBOPLOUOG.
AZoupiTng: Bueuq un}\e ®BOPILOHGG.
Asipwvitng: KaQE-H Kl'rplvog chopmuoc
Oeppfi éypa: QVOIXTOG KAQE-TIOPTOKAAGXPOUG
weoplouoq
Kokkivn wxpa: BaBUKOKKIVOG pBOPIOHAG.

MapartiBetat To €EG XaPaKTNPIOTIKG MapAdety-
ua:

Aerrropépeia ané v mapdotaon Twv Eioodiwv
(eiK. 6B)

Mivio, 0Ta QuTioHaTa TWV eVBUPATWY Tou Mpo-
@ Zaxapia, mg Ay. Awag kat g A’ Mapé-
vou, kaBwg kat oTiq PAGYEG TwV AAUMAdwy Kat
oTa unodnpara.

Aloupm]q, oTa utiopara Twv svéuu(muv me
HKENG Flavuvlcq, Tou uartiou g Ay. Awag,
Tou urAe atiou Tou Mpo@rtn Zaxapia kat Twv
LaT(wV OPIoEVWY MIapBEVV.

Agipwvimg, 0Ta WTOOTEPAVA, OTIG SIAKOTNTL-
KEG TaWViEG TG KOUPTIVaG TOU APIOTEPOU KTIp(-
ou, oTo iaro g A’ MapBevou, aTo pavdia mg
E' MapBevou kat ato pavtik g napBévou Tiow
anod Tov lwakei.

Ocppri wxpa, OTO ILATIO TNG akpLaviig TapBevou.

O napandvw evdelgelq empepatdnkav
ano T HEAETN TWV OTPWHATOYPAPIKGY TOUGY
ato MleOUKOI’llO Kkat and m (PGGLIGTOGKOHIKH
avaiuon uRaman (BA. e. 11).

Mérpnon xpwpatog
1. MpoKeIUEVOU va peAETNBEL ) onpepwvr Kata-
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5.0. dwroOypagia
unepidBoug 9BopITHO.
Aenopépeia g
napéaraong AvdoTaan.
B. GwToypagia oy opatr
TiepIoXr ToU PATHATOG TG
iB10g Aerropépeia.
Y. Guroypagia unepioBoug
‘9Bopioyos. Aetopépeia
g napdotaang Ay.
©e65wpo o Tipwv.
5. duroypagia oy oparrj
nepiox] Tou pdopaTog TG
8ia¢ Aemmopépeiag.

1A & TEXNEZ




6.0. dwToypapia Y
UTEPIHBOUG PBOPITHOU.

Aemopépeia TG
napéaTaon Ay.

;"g;‘:‘;c;‘;;m PRCE oTaon SlaTpnomg TwV XpWHATWY TG {wypagl-  TEPO OTASI0 XPOWOTOWBNKE, EMUMAEOV, are-
nEploxT] Tou paoyaTog TG KriG Tou M. lavoeAnvou Oe OXEom HE TV apxIkr} oTaypévo vepd. Ot PETPTOEIG XPWHATOG Mpay-

Harornoménkav Tpv are Tov Kabaplopé kau
£MErTa ano To MPWTo Kat deutepo otadlo kada-
plopou. Ot Béoelg kaBapiopoy gaivovral otV
eI 7a.

Zra dlaypdppara (ew. 7p-7y) avanuplom)-
vrat Ta pdopara g ent Tolg eKatd avakhaoTt-

TOUG Lop@H, £YIve DOKIATTIKGG KABapLopGG o8

" oktw BEoeg ™G napamucmq Ewodia g Oco-
L deuliclyion o T6KOU_(0E IEPIOPIOHEVES TEPLOXEG 5X5 Cm mepi-
g Beordnou. Toy, 6riou KpiBnKe, He OrTkr napatrpnon, Ot
8. uroypagia oy opar n {wypagkn nupuumule XPWHATIKY) OHOIOYE-
mepioyr} Tou pdopatog Mg Vvela). ZTiq BEoE] auTég npuvuaronomenKa Ka-

3106 Aemmopépeia.
Y. GuToypagia unepIdBOUG

S5 emopcpos: Baplopdg oe U0 oTadia. To MPWTo aTASIO Te-
plEAGUBave évav amhg, Unxavikd, “ev Enp@” ka-
6aplopd (tpiipo pe PauBaxt), evd katd To deu-

KAg kavomrag (R%), oUVapTOEL TOU HKOUG
() (arté 400 nm-70 NM) TWV EMPAVELAKWY XPW-
HATK@V OTPwHATWY OTIG BECEIG HETPNOG TIOU
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enéxtmkav. And Ta pAopaTa QUTA TIPOKUNTOWY TG XPoLag Ay, TOU Kkopeapol A, kau g Aa-
UTOAOYIOTIKG 0L TIEG XPOIAS, KOPEOHOU KalAa-  prpoTnTag AL*, Tipiv Kt HETd arnG Toug KaBapt-
unpdtntag oto oUotnua L*a*b* CIE 1976. opoug oto cuompua CIE L*a*b*, Tapouotdlo-
Ta apiBunTIKA anoTeAéopaTa Twv SIaPOp@Y  VTaL OToV vaka Moy akoAouBei: 7.0. Aemmopépeia TG
napéoTaong Eiadsia me
©cordrou. Eivai eygaveis of
8 |||.plzxu§
7 ; . . . aT0g OTIG OO
MAPAZTAZH Méon T mg Méon Ty mg Méon Ty} g Zuvoikr} £QapPGOTIKE. h....‘m.aé
EIZOAION Blapopdg Xpotag 51agopag KoPEaHOy Blapopag AaunpdTmTag lagopd Bapiooe,.
AHab ACab AL AEcuc $. Avaaam e
2 X (R%) ouvaprioe Tou
Meta 1o npwto | HriKOUG KUMATOG A, TIPIV KaI
otadlo kaBaplapol 23+12 0,6+05 38+1,1 41+15 HETA TO MP@TO KaI TO
Merd o Gelrecio il i
otadio kaBapiopol 1,7£1,0 1,9+13 86+26 76+25 Y. AvarhaoTixs IKavéTTa
(R‘/.) ouvaprrioel Tou
quuc lupuvnq A mipwv kat
6o R ol To
TEp0 OTGBI0
6oxmucmm meupmpw,

. 2 “
. o =) "
= PO

ss3s
TEwE

R TR NN
vaese

TE R RN R AW

SERAE R
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8. 0. Aidypappa a*b* (L* a*
b* CIE 1876) Tou ouvohou
TV UETPIOELY XPWHATOG,
B. AiGypapya a*b* (L* a* b
CIE 1976) Tou ouvGhou Twv
ETPrOELY XpGpaTOG. 510
810 Biaypappa cpgavizeral
1 0piaK] KaumiAn pEyioTou
Kopeapos (chroma Cp*) yia
T} AapmipéTTag L* =37.8.

om
=7

2. Ty napovoa HEAETN XpnatoroniBnkav ou-
VvoAika 300 ouoTiuaTa HETPNONG Kal avanapd-
oTaong Tou xpwiarog: L*a*b* CIE 1976 katx, y,
Y (CIE 1931). Ta 800 ougTiuaTa OUCIACTIKA
BlagEPOUV WG MPOG ToV TPATIO avanapdoTaong
TWV XPWHUATIKGV EPEBIOHY, WG KaTaAriyouv
ota (dla oupnEPAopaTa, SeS0UEVOU GTL TO éva
TIPOKUITTEL ANO TO GAAO He Habnuatik TpoTo.

MpayparononiBnkav HETPHOELG XPWHATOG OTIG
aKGAOUBEG MapACTATELG:
OEMA APIOMO.
METPHZHE
OESEON

Avdaotaon

Ay. ApTépiog

Bdrrrion

Xplatég ‘EvBpovog

Ay. lwawng Aapaoknvég
Ewo6dia

Koiunan tng ©gotoékou
EuayyehoTmg Aoukdg
Ay. Mepkouplog
©eotdkog EvBpovog 14

ool

h L)

Ané Tov mivaka autév eivat Ipopaveg otin
HOvVN onpavtikn kat GEla Adyou dlapopd neplo-
piCetar oy T ™G_XPWHATIKG Aaumpotn-
Tag, eV Ol TIHEG TwWV SIapop®V AH, Kat ACs,
Tapapévouv oAU HIKPEG Kal TIPAKTIKA HIo-
pouv va BewpnBolv apeAnTéeg. Aut onpaivet
GTL Ta Xpwpata, WG MPog 1) XPOId Kat ToV KOpe-
Oud, EXouV MapauElvEl MPAKTIKG avarroiwra,
dedopevou 6Tl To “QIATPO”  TwV MAVTOESWY
akabapoudv oL ornoieg emkadovral oTiq ToIXo-
ypagieg eivat axpwuatikd, dnAadr dev €xet
Xpold. Qg ek ToUToU, OTEPEL and Tig TOLXOYPa-
@leg uOVO NV apxIK Toug AaumpdTnTa, Kau
apa, kard naca mbavémra, MEOKeral mepl
evdq oTpwparog aBAANg kupiwg, (owg Kat
TIPOOKOAANHEVNG OKOVNG (0€ TIOAU MIKPGTEPO
T000CTO).

To mapandvw CUMMEPAOHA VOHILOTOMoE
N OUCTNATIKY] HETPNOT) XPWHATOG O'Eval EYG-
Ao apiBUo BepaTikwv oUVOAWV Kal TIapaoTaae-
wv Tou MpwTdTou, TIou EMETPEYE TOV TPOTDIO-
PLOHG TNG XPWHATIKIG TIAAETAG, TOUAAXIOTOV OE
6,TL apoPa TNV XPOLA KAl TOV KOPETO.

Ay. ©ed3wpog 0 ZTpatnAdmg
Ay. @eddwpog o Thpwv

O1 HETPIIOELG QUTEQ avanapaoTadnkav, ou-
VOAIKG, oe Sldypappa L*a*b* 1976 CIE, dnou
eppavifovrar emiong ol BECEIG Twv kabapwv
Xpwpdtwy R, G, B, Y, M kat C wg pog To Asu-
K6, T 0ro{o xpnatonowrenke ano Tov ayloypd-
QO Kal KaT' EMEKTAOT) METPNBNKE OTIG TolX0YPa-
ieg Tou Mpwrdrtou (. 8a). To Aeukd auTo ei-
Val T0 XpWHa Tou goBd (UMOOTPWHA) Kat JETPN}-
BnKke 0TO A£UKG MPOMAQONG NG aoTidag Tou
Ayiou Mepkoupiou. ‘Exet ouvioTwoeg x=0,3466,
y=0,3614 kat Y= 39,59 oto xyY(1931) CIE kat
a*=1,13, b*=13,89, L*=69,17 oo L*a*b* 1976
CIE, yia purioTikij rmyr} D65, kat eivat n pétpn-
on 6, oy napdotaa Tou Ayiou Mepkoupiou.

MNapatmpniénke 6t n “naAéta” tou M. Mav-
OEAVOU KOAUTTTEL TO OUVOAO TOU XPWHATIKOU
XWPOU, e 0XeS6V OAOKANPWTIKY GlwG arouaia
XPWHATIKGY EPEBIOUDY EVIGG TNG TEPLOXNG Y-
W-G. Ot ipdolveg, ykpi-mpdotveg kat Aadt xpot-
£G TIOU EVTOMIOTNKAV KATA TV OMTTIKY} aparr}-
pnom, 6nwg, yia Mapddetypa, oTIq MapaoTaoelg
™g Ba 1§ kat o0& GAAEG, jvtat otn
YEITOVIa TwV AEUKWOV-YKPL XQOLWV TIOAU XapnAoU
Babpou kopeapou.

Tevikn) mapatipnon anoteAel To yeyovog ot
10 OUVOAO TwV Xpwudtwv Tou M. llavoéAnvou
oto MMpwtato xapaktnpiletat and xaunAo Babuc
kopeauod. Ma T Aapmnpémrag L*, oAU yerro-
VIKT] EKEVOV TIOU LETPRBNKAV OTIG TOIXOYPapieq
Tou Mpwtdrou (L* = 40+5), T0 GUVOAO TwV -
TPNOEWV QMEXEL OMUAVTIKA QMO TNV KAWMUAN
TIOU QUTIOTOLXEL OTO MEYIOTO TNG XPWHATIKNAG TU-
KvoTNTag yia Ty (Sla T tou L* (ek. 8B).
3. MeAetriBnke kat mapaotadnke oe didypaupa
Xy N OUHMANPWUATIKOTITA TWV XPWHATIKGY
ouvduaol@y, N orofa epgaviZeTal CUCTNUATIKA
om {wypagikn Tou MavoeAnvou.
MapouotaZovral opIoHEVa XapakTnEIoTIKA Tia-
padelypara, 6nwg:

88
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450 500 550 600 650 700

&

HwB evBUpara

a) H Uuun)\npmummomm YEVIKA TOV KITPWVO-
TIOPTOKAAL ¢wToo'\'a<pavu)v Kl TOU PrAe QOvTOU.
B) H OUMMANPWUATIKETNTA TWV. KITPIVO-TIOPTO-
KA Kat UMAE OUVBUAOMWY, KaBWG Kat Twv Mpd-
OV Kal HOB OUVBUCOMWV TWV EVOUMATAV (EIK.
9aq)

4. Te')\og. Tpayparonowenke Hia opadoroinon

OPIOHEVWV GOV XPWHATIKAV  OUVBUAOHWY,
OnwG TwV OB, WMTAE, KITPVWY, KTPIVO-KAQE,
IopToKa, KITPVONABI, MPGOVWY, KOKKIVWV EV-

BUpGTWY, MPOMAGOHAY Kat OAPKWHATWY, Kat Ka- . ;; e~ x,{’ﬁ'gg‘:gl;
TayPAQNKE TO PGOYA QVAKAAOTIKNG IKAVOTITAG B sancnsiv
0TV opatr MepLoxy Tou pdoparog (400 nm-700 XPWHATIKGY OUVBUATH®V.
nm). B. AvaxhaoTikij IKavéTrTa
% (R%), ouvapTroe! Tou

H ouykpiky) peAém Twv PACUATIKWV. KQ TS KaTach,
UAGY anotehel aopahr} anédein 6t 0 aylo- EVBUGTLV YETOVIKGY
YPApOg XPNOIHONOMNOE TIS (BIEG XPWOTIKEG 1 TO TOVLV OB XPOIGG.

{310 pefyHa XpwoTIKGY O€ KGBe Katnyopia.

Mpayuart, 1) HOPP! TWV PAOUETWY NAPaE-
vel avaMoiwtn yia kaBe kamyopia, eve ot ma-
PATNPOUHEVEG HETATOMICELG, WG TPOG Tov GEo-
va Y, opeihovrat aTo élamopt:nxo Bueuo apulmv

ong Twv xpwo-nm)v Qutev pe Aeukn 1 padpn
XPWOTIKT (TLX.. BAéne eik. 9B).

A6 TiG BIEQ PATHATIKEG Kaur(u}\sq Bmcpcu»
VETal 1 QMAGTITA TWV XPWHATIK@Y HEYHATWV
TOU XPNOHOTOBNKAV, CUXVA WA XPWOTIKY OE
avdpeln pe Aeukr) XPWOTKN (Aeukd TOU
aopeatiou), Yeyoveg mou eruBepawwbnke and
TOV MPOODIOPIOO TNG OUOTAONG TWV XPWHATL-
K@V OTPWUATWV HE TNV EQAPHOYT TwV QVAAUTI-
K@V TEXVIKWV.

H oumpunm Kat avrlnpoomnzmlm Niyn
wuopu\'wv uvclK)\uchan muvornmq R%, ou-
VapTIOEL TOU WKOUG KUATOG, G £vav peyho
apiBud ortka YEITOVIKWY TOVWV TIOIKIAWV XPOt-

wv, ol oroiot neptvpucpouv (ouvoyiZouv) XPWHa- 10. 0. IrpupaToypagiK

TiKa TIig 12 napclmuoth Tou us)\zmenmv odn- Top] apaxmpIaTIKOU

ynoe ota akéAouba OUHNEPAOUATA WG TIPOG TN Beiyparog and B gumoya

KOKKIVOU EVBURATOG. To

0UOTaOM, Ta oroia Kat enaAnBeUmrav ané mv uyrepipEvo m"m
TQUTOMOMOT) TWV XPWOTIK®Y HE YATHATOTKOTIA GPBIKE ATIG TIG TTUXEG Tou

(Raman: i vncg;Mpmnq

’ mapeEvou,nou oBnyei v

Mop Tévor: caput mortuum + Aeukd Ca +/rj pad: Tapoivo Mapia, oy

napaoraon Eigodia g

npuowm TévoI: TIpAovN YN + Aeukd Ca +/ pad- ©coroKoU.

po C. B. ©dopa FTIR,

Kitpivor T6vor: ASIHwVimG + AEUKO Ca. fssio i

KOKkivol Tévor: KOKKIVI u)xpa + padpo C. Belypatog Mg eik. 10 (a).

Eival XapakmploTikog kat GUVKEKD\UEVOQ [} To gdopa avagépeTal oT0

TPOMOG CUVBUAOMOU TWV KOKKIVWV XPWOTIKWV ‘g":::;‘g:l‘,“‘;:‘"n(?"g:m

yia v anédoon twv daBadpicewy (Ypayiua- XpWoTIKA ToU iBi0u

Ta-putiopara): XPWHATIKOU OTPGHATOG

(KivvaBap) 3ev epgavilel

XOPAKTNPIOTIKES KOPUPES

o ouyKekpIEVY

pacyanKi nepioys.

‘pdopa Tou eiyparog

Absorbance %

P ——

L s
4000 3500 3000 2500 2000 1500 1000
B Wavenumbers (cm")
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11, 0. O6opara Raman
KWV o
avivedenxav ang
Tonoypopics Tou
MNpuwrarou: aZoupitng,
nipéaivn yn, Aetpwvimg,
8epur] wxpa.
8. ®douara Raman
XPLOTIKGY TIOU
avixvedBnkay s
mxwmt
Npwrarou: noqu Gxpa,
Kvviapi, nmn I
oMoiwpEvo
v. 0dapara Baman
XPwOTIKGV TIoU
auigvedBnKav oTi
ToXOypapiEg Tou
Npwrarou:
4aipo Tou GvBpaKa, AEukd
‘Tou aofeaiou, caput
‘mortuum.

14000

10000

5000

MPAZINHTH A )1

a rou sciyarog
vapopds i kabepts pueTil;
W 0 W0 40 S0 &0 700 0 0 100 0 10 20 %0 4w 50 00 700 80 90 1000
axermds KparanBugten-1) yernéc rpTapBuglon-1)

saigyaro
e avapopds T kadsprs KpuoTIs
i

-
oEPMH OXPA |

20 400 800 80 1000 o 20 400 600 800 1000

EHE RSB, OXETIOC KuparapiBudgiom-1)

250004

— pdopn Tou sefypatog
= pucva avapspas m xuseps rpweTicts

20000-]

T ——————
00 0 300 400 500 600 700 &0 90 1000
OYETIKGE KupaTapIOpOS

- %1 vanio annolamENo Poo, |
=

ipparos
s m xadoprl

owematy
xpwormals

R, R, R S, B, P i L L L s s
100 200 300 400 500 600 700 GO0 GO0 1000

w0 00 0
OXETIKEC KUPATApIBNGS OXETIKGE Kuparapiopog.

g
g
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MAYPO ANOPAKA i -

viaon
g

w0 w0 w0
OYEnKGS KUpaTapIOyOS

™ CAPUTMOTRUUM

200 +
g — st ooy
g g oo i P——
19000
10000
0
o
¥
Eidog xpwoTikig Anddoon
Siapabpioewv
KOKKIVI dxpa TPOrAaopog
KGKKWVN xpa + padpo C  ypayipata
Kivvapapt a’ pwTiopa
Hivio B’ pémiopa

Tkpr-pmAe TévoI (POVTO + evduuata): Aeukd +
padpo + afoupimg (XaPaKMPELOTIKG [EYITTO
ota ~480-500), Hovo omou o aZoupimg Exet
UHOHElVEl

Ze 6,11 agopd Ta olvBeTa pefypata, n Hopgr
NG PACUATIKIG KaUMUANG petaBaMertal (augo-
pem)vov‘rm Sn\adr| Ta |€yL0Ta, TA Ortoia avTlaToL-
XOUv OTIG XPWOTIKEG TOU OUVIOTOUV TO HefyHa
QvaAoYa e TV EKATTOTE XPOIG TTOU EMIKDATE.
Tévol Aadi, KagE-Aadi, kagé-kiTpivol,
KaQé.
Meiypa: mpdown yn + ASW@VG + KOKKvI
WXPa + AEUKO + pHaupo.
Tovor Aadf: PEYAAUTEQN MEPIEKTIKOTITA O TPd-
own yn.

Tévor Auaomplvoi KiTpIvO-KaQ€: LEYAAUTEPN TE-
pteKTlKoTnTu O AelpwviTn.

Tévor ka@g: MPAOT YN + ASYWVETNG + KKK
wxpa.

MpomAaopoi: TPACWYN YN + AEWVITNG.
Zpru')paw: AEIHWVEMG + KOKKIV iXpa + Aeu-
KO.

Onmik pikpoakoria

H naparipnon g otpwpatoypagiag Twv
BelyudTwy OTO OMTIKG UIKPOOKOTIO odrynoe
0TO OUUMEPQOLQ BTL N TEXVIKT] EQAPUOYAG TwV
XPWHATIKGV OTPWUATWV EIVAL LEIKT: VWIOYpa-
¢ia (al fresco) kat Enpovpuqnu (al secco).

ZTr]v £pappoyn ™mg TEXVIKNG al fresco ouvn-
yopouv: 1) n mapouoia, oe uynAi avahoyia,
ayupou oTo aoBemomvmpu 2) n Hopgohoyia
TWV QPXIKOV XPWHATIKOV OTPWHATWY Kat 1)
VoV BIAXUOT| TOUG OTO OTPWHA TPOETOWMA-
olag Tou 0opd, 3) 1) Mapousia opIOVTILY ETIKA-
A0ewv peTagy Twv BladoxIKWY (08 KaTakdpu-
on B1dTagn) {wvav, Mou N HopP@N TOUG arnoder
KvUel 6T 1) mopeia spyamuq aKo)\ouencs kabo-
Bukr kateUBuvan, and ™y 0pogr MPog To ddne-
do. Kabe aveEaptnro TUrjua g €KAOTOTE OpI-
{ovuiag Guwng Sev TEPIEXEL KABETOUG OUVOE-
OL0UG T} ETIKAAUEIG QOBECTOKOVIANATOG HETa-
EU YETovIKiv Bsucmku)v OUVBAWV (CKNVAV), Ye-
YOVOG TIOU LApPTUPE 6Tt oAOKANPWBNKE OE 600
XPOVIKG BLAOTN|A TO AOBECTOKOVIaA ApELEVE
vwnd. H eupeia xprion Tou aoBéom wg Asukrig
XPWOTIKIG OE OA TNV EKTAOT) TG QYLOYPaPRE-
Vg empaveias, N eppaviiq Ko aviox Twv
XPWHATIKGY OTPWHATWY KaBWG emiong Kat n
orrm(n evrinwon e {wypagikig (n mapam-
POUHEVN AGHIPGTNTA, © OYKOG TWV QUTIOUATWY
Kat 1 NHIBIAQAVELD TWV XPWHATIKWY OTPWUG-
TWv) evwxuouv Tq nupcnuvm avﬁmEalc

To oTpWa MPOETOWaciag Tou Tolxou ané

aoBeoTokoviapa anoteAeitat ané dUo Kupia ou-
otarikd, To avbpakiké aopéatio CaCO;, (lime)
Kal 1o dxupo. 6nwg rigronowenke e m pory-
Bela mg nepiBAaoieTpiag aktivwv X Kat e m
pmpooxumm nupumpnon Qq Seutepevovta
ouctatikd aviyveiBnkav To mupitio Si, pe
pope Tou yaagia (oEetdiou Tou nupmou
Si0y), kau 0 aABig (MupmoUxa Evwar,
NaAISi;0g) 08 TIOAU XapnAY} nepiextikomra. H
UYNAY) TIEPLEKTIKOTNTA TOU AOBECTOKOVIAHATOG
oe udpdeo dxupo empBpaduvel TV KAQOWKN
3pdon g avBpakomnoinong, EMTPENOVTag Ty
£Qapoyn me Texvikrig al fresco kai eEA0paNi-
Tovtag, kat' autov Tov TPOMO, TV TMOAU KaAr
OUVOXT Kat OUVAPELa OUVONKA TG {wypapikig
Sopriq. To yeyovog autd egnyel v uynAr avro-
X Kat otaBepdtra ™G {wypaglkng Tou M.
MavogéAnvou.
2. O XpoVIKGG TEPIOPIIHGG TIoU TiBetal, Adyw
TOU YPIYOPOU OTEYVWIATOG TG EMPAVEIAG TOU
vwriol aoBE0TOKOVIGHATOG, Bev ENETPEWE, NPO-
Qavig, Ty oAokAjpwon TG ayloypdenong pe
TNV TEXVIKT] TNG Vwnoypapiag (al fresco).

3T UTEPKE(LEVA XPWUATIKG OTPWUATA, 1)
unupEn KOKKWV QvBpaKikol aoBeoTiou HapTu-
POUV TNV QvapELEn Twv XPWOTIKWV HE uoBemn,
0 oroiog ENalEe TO CUVOETIKG POAo ToU popéa
Kal GUYXPOVWG TO POAO NG AEUKIG XPWOTIKNIG.

Q0T000, OV MEPITTWoN G OTPWHATO-
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Mnxay

Ypapiag Twv KOKKIVWY eVBULATWY (puTiopara
e KwvaBapt kau pivio), Sev mapampnenke n
QVapENEn pe Aeukd Tou aoBeatn. To yeyovog au-
6, 08 OUVBUAOHG HE TOV XUPAKTNPIOTIKG UME-
pLOdN weop\upo TWV OTPWHATWY TWV KOKKIVWV
QWTIOHATWY, KaTd TNV MapaTipnon Toug oto
OITTIKG LUKPOOKOTIO HE XPNOT) UMEPIWdOoUG Ad-
pnag @Bopiojiol, anoteAoly Stk EvBelgn ma-
pouaiag opyavikou popea. ‘Omwg Tautorow|en-
KE e paopatookorikr avauon FTIR, TipOKerTa
yia gopga apyou (e. 10).

Z0ppwva He TO anoTEAEoHa TG avaiuong
TV SelyUAToV, Je BorBela Twv GaoLATooKo-
Tikdv peBGSwv mRaman (ei. 11) kat PFTIR, ka-
8ug kat Mg a-rmxe\umq Hikpoavauong oto
AEKTPOVIKO |UKPOOKGTIO OOPWOEWG, 1 XPWHA-
TiK) maAéta Tou M. MavoéAnvou armoteAeirat
ano g egng 10 Tapad0oolaKkeG OPUKTEG XPWOTL-
KEG!

- uvepumo aoBEoTio 1 Aeuké Tou aoPeatiou
[CaCO:

- uaopo ToU c’xvepum [C]

- Aeywvimg [Fe,05Hp0

- KOkkivn wxpa [Fe,04], Bsppn wxpa [Fe,05H,0
kat Fe,0s]

Kat caput mortuum [Fe,03]

- ipdowvn yn (oehadovitng]

- afoupimg [2CuCO, Cu(OH),]

- kiwaBapig [HgS] kat pivio [Pb;0,], mou xenaot-
poronenkav o€ EEAIPETIKEG MEPITTHOEIS PWTL-
OUATWV.

Zupmnepdopara

An6 To 0UVOAO TWV nelpaumlku’w anotele-
opdTv otig BEATIKEG evo-mr:: oy ueAszn-

‘Ocov aopd T anpepwn kardotaon dlat-
PNOTG TWV TOXOYPAPIHV T CUMMEPATHATa el-
vaita efng :

- To emupavelakd piktpo akaBapowwv  eivat
apwuaTké Kat elvat Suvatov va apalpeBel ue
HNXQVKO KaBAPLOUO, MPOKEEVOU Va AroKaAU-
@Be( N QXK AGUNPGTITIA TWV XPWUATWY.

- Xdpn oty Tsxvzkr] ™G vwroypapiag Kat T el
530G Twv xpwmmwv nou xpnaonoujenkav, ot
rmxoypagmcq Tou [Mpwtdtou Slampouvtal yevi-
Kd o€ kaArj katdotaor).

- Yndpxouv MEPIOPITLEVEG LETAYEVEDTEPES (-
YPAPIKES CUUMATIPWOELS.

- Ot empavelakes pHopEG mou evromiotnkav
opeidovtal, Katd kupto Adyo, o€ eEwyevels na-
pdyovteg: 1) anobEoeg aAdTwy, 2) EKTETAUEVES
ano@AOWOE Kal anoKOMIOEG TwV XpwaTl-
Kwv u'rpwpurwv oto Karwrt:po HEPOG TWV ETWTE-
PKWY rorxwv G MpWIng Zwvr/q, 3) Kara T6rnous
XNk aAoiwor TG XpwoTiTG pivio, 4) moa-
TIAEG KNAIGEG KEPIOU OE OPITHEVEQ TIapACTACEIQ
™G MpWmg {wvng, and extivagn kara my nept-
OTPOQIKY Kivnon Tou moAugAaiou, 5) uf:mvsve-
OTEPEG EMPQVEIAKES ENEUPATEIS OTEPEWONG HE
0pYaViKd UMK, KaTG Kavova OTIG MApacTacelq
™G MPWTG Z@vNg.

- Ta avaluTIkG oToIxe(a TIou mpoKUTTTouy ané
MV EQApHOY G SlayvwoTikig dladikaoiag
£xouv aKomd va oupBaAouv oTny kataaToAr g
BpAong QuUT@V TwV MapayovTwv kat oty Katd
TO BuvaTOV AMOKATACTACT) TWV TOIXOYPAPLDV.

Panselinos’ Wall-Paintings in the Church
of Protaton, Mount Athos: A Physico-
oD )

Kav npOEKUl}JClV Tar
H arokakuyn g Texvumq mq wypagikiig
Tou MavogAnvou oto MPWTATO anoTeAs uaBnpa
ayloypapiag yia Toug ouyxpovoug ayloypd-
9oug. Ta KUPLOTEPQ XAPAKTNPIOTIKG NG E{val:
- H epappoyr etktng TexvikTiG: Ta Baotkd xpw-
patka U'rpwuura (npon}\aauo() TiBevrat aneu-
Belag endvw 0€ VWO auBEa‘roxovmua (a/
fresco), evi 0Ta UNEPKeluEVa XPWHATKA OTPW-
pata  xprowonotetat wg OuvseTkG UAKO O

- Hunt, RW.G., The of
Colour'in’ Photography, Printing and
Television. Fourlh Edition, Fountain
Press, Toworth, England
- Kowaliski, P. Vision et Mésure de la
Couleur. Masson, 2éme édition, 1990.
- Kuehni, R.G., Color, An Introduction
fo Pracize and Principes, Jon Wiy
and Sc

u, Physics and
Chemisty of Color. Th fitden Causes
of Cobor. Johm Wiey and Sons nc.

T T
Introduction _ to Their  Physical
Chemistry, Elsevier Publishing Co.
L1d. Amsterdam London, New Yor:

oyrion, C. A, Frequenty asked
l]llesnans abaulc iour.

, La mésure de la couleur.
Princi es Techm e et Produts du
marché
~Wyszeck\ < Sly\es WE, coour
Science: Concepts and Methods,
Quantitative ta and Formulae.
Second Edv(lon John Wiley and Sons.
New York, 1

, ToU @ , otV nepimTwon
TV KOKKIWVWV wwntmm’wv ano 0 apyo.
- H oxedaoukn euxepeia-deglotexvia, xapn
omv oroia, nAPG m ATOTTA TWV OXESATTIKWY
ypapuwy, emtuyxavetar noAManAdtnra kat du-
VOUIKOTITTa ekppacewy. Ot oYedlaoTKEG aMa-
Y elvat eEQPETIKG MEPLOPIOHEVES.
- H naAéra anoteAeirar ano eEaipetikG peyaAn
YKGQ XPWHATIKGY OUVEUAOLGY, O oroiot uws,
xapmm]ptlovrm auvxpoqu, uno um\orqm Kat

A. Daniilia - S. Sotiropoulou - D. Bikiaris - Ch.
Salpistis - G. Karayannis - Y. Chrysoulakis - B.A.
Price - J.H. Carlson

The only surviving fresco wall-paintings by Panselinos
(13th c. AD), one of the most celebrated Greek
religious painters of the Byzantine era, decorate the
Church of Protaton (10th ¢. AD) on Mount Athos. This
article details the examination and technical analysis of
15 thematic units, representative of this monumental
work of art. The wall-paintings examined cover an area
of approximately sixty-five square meters.

Extensive study and documentation of both original
paintings and already restored frescoes were attained
through the use of various imaging techniques,
including visible and ultraviolet photography, infrared
reflectography (IRR), and colour measurement and
representation. Chemical identification of pigments,
binders and layer stratigraphy was achieved by using
visible and ultraviolet fluorescence microscopy.
Raman spectroscopy, Fourier Transform Infrared

nra.
ouvduacpol, Slatmpwvag ouxvd, kard {cuvn,
OUUMANOWUATIKI) OXEOM, OKOSOHOUV TNV apHO-
via Tou xpwuatikou auvehou. Ot xaur])\a(; TIES
KOPEOOU OPEovTal 0Tr (EYGAN apaiwon Twy
XPWOTKWY, TMoU, yia Ta anAd yslyuum ouvena-

(FTIR), X-Ray Diffraction (XRD),
Scanning Electron Microscopy with Energy Dispersive
Analysis  (SEM-EDS), and  Electron  Probe
Microanalysis (EPMA).

The results of this collaborative effort have shown the
paintings to be executed in both the true fresco and
the lime painting technique, and have established

yetat dlagpa Wy

- H otabeporyta mg TEXVIKTIG e(oupyoyr;q wv
xpwuaru(mv OTPWUATWY (uru\q oTpwUaToypa-
@la, anAd peiyuata), e Xpron eEAIPETIKG MEPLO-

aplBuoy xpwotikwv (10).

plop

' choice of painting materials and colour
palette.  This study is an important and necessary
prerequisite for the eventual restoration and
conservation of these unique wall-paintings.

A.D. and others
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