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PAVAR: F-ShPS 189193 Po10L5T PCOT a-PCS LHT +3HS
LIC ICT OAL 11k

Abstract

The application of non-destructive scientific-analytical techniques for the type, quantity,
quality, and composition of the minerals that make up metallic and metal-alloyed heritages of
historical, cultural (traditional), religious (sacred/sacramental), souvenirs, decorative items,
medals/badges among others is not a common practice in Ethiopia. The portable analytical
X-Ray Fluorescence (XRF) spectrometers are particularly useful for immediate feedback
about the compositional elements without affecting the heritages physical appearance. This
study is based on a professional service delivered in one of the Ethiopian Orthodox Church
(EOTC) museum using portable XRF to quickly determine the type, mineral content and quality
of gold and silver-plated heritages. The traditional practice of gold and silver smiths using
aquarage (a mixture of nitric acid and hydrochloric acid) requires removing sample particles
from one particular spot of the heritage and summed up for the whole part to read of quality
in Karats (Cartage). Customarily the gold content in karats is rounded using two significant
digits of 10, 1%, 1%, &b, &€ and A9 and less accurate. As a result, the practice will
put permanent physical damage of typically blemishes (visible and non-visible scar) with
repeated inspections. On the other hand, the new practice demonstrated in the EOTC museum
will emplace proper preservation and protection from various types of theft and replacement
with replicas of synthetics and imitations products and provide certifications. Furthermore, it
will allow setting a consistent standard on material selection and metal content for design and
production of sacred processional items using Computer Aided Design (CAD) and Computer
Aided Manufacturing (CAM) technologies of jewelry in accordance of the EOTC creed. The
application could be expanded to other nationally important heritages in order to generate

new systematic and complete data of major and trace elemental compositions in all Ethiopian

museums for custody and research.
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2V K@ NANCEL ACHLAN +PhEL O NCOLLT (h.hot0) O aoHACT
POLTT PHALR PCOT AL OHDAL ovlEF oowl NLLCTI° AP 717
N7P? PLAT AL Phhré-A: PP PLAT htoolar PATeT 980T (60PT
AT°AN, PLCT PME HI) AG NLT- Th “10LS5 T A°AN: OCPT NCT av8N:
NEFT BCEET N LhAT ACANT TALIWI® 4G TALKPI® (paladium)
0FSmA ®L9° NT9°%F AUOE+@S HICha 0 Albob.0 T@bT aowldt
ALI°AD 22Co T avd A7 WINTDNT AN TP? PLAT OH+L0 PRNC
0% NaoVPSTom 012751 ~CoT nHétaT A@ @B AIATNT AL
PN GT@ (85 NG aoPON A%+K%):: AAIPADI P WIATAT PO+
TP? AT NH 2L GT@:: A9°AN g INCE AR AR aoPhTF X F7cheh:
AN O0C4. aohr i APO OHT. EmeAN (35 G oo PO AL +1€):: N-HALY
PN e T @29 AL (A eoHAC Abovm NT7HA helAh P2 POAM 4-£.5
AaNT@-:: (N4 PoL0o¢ T N 1h “90L5 T A9°An OCPs NC oL
e+ALE COLH AL (base metal) MhlT ATS.U-9° AR AR 07k hANZ/ChNS-
L3907 (Gemstones) (avé-&-07 AEE) T VHELTE CULTTT ovCle (MALT ARET
1R EPEE) mLI° AT AT N7 A4.PC (sapphire)! AAN“TH AS h9°Af (synthetic
and imitations) PP PAIGOTE @-MAT DN4T ATPE PEAT /20 Tig®
AL EmMAN-::

NFLPE SHT e LT Th OCPS NG TAELLI® (platinium) @€
N PSTFo POCP 0LI° NC PN A78.0-9° (04T N7LTT T av80 (copper)?
Al AZOI/ACAN (lead)? 4T @@I® tchi (bronze) APd-the LIFA-:
CHLTC 078 AANT (gemstones) “10LG T (AL L291F L +A9° PAT@®G
@& PP $NIAGPCTIAavl-ALT ANTTH PovANA-T K7L LCT OLI°
TN, ooy nodCPS NC NHwés AL A°Af PATSO0TSE O muT7
San:: e $CO PP ¢L29° AT WLET CHwét TPP PLAT NANHE @
AL AUt PATSOTSE O-MAT FALR 14 IREEETE TIATIC hAd AS
o7 CHALTC vNt: PCT ATeT AS PPD ooSCE Phé LT
AT @@9° Ne ALTAPAE N N4 th PPTrTT AS NATE AANT
P PP T I°C NHALTCE h2LTT 29705 o-mAT 1T ST guy°
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N7t POT®7 A6 he LLCIPA: ATHY 7P? $LAT PCO AP L99°
NALS N9%ovF o1& 0k ooHAC SbooMA-:: (0 ooHAC PhPoomet
CHLTCE T10LS T OmAT ®89° hate hWoNY/210L5 1T AAaowi-F-Tar
M3 T o7 NF 09T 290P ALFAI:  ACHAAA Poomr AWlé-CT A9°AL
ehNg. 21051 (PA1%0 T4 O-MAT) H4TChE WP AaoAC T A8IT
NP GTFD ALIAP awl-CT AS CENT A8, @-m A T7 oomed® hdAL PSA
(Tylord, 2016):: O-+AL AR P79.0H 3PALT PP AG OAINTE MLAH AL
N97L:L7 NPCH AL I°39° 18T ALLCH PPCHTE P710L5T BHTE Téts
aom7 PULeAL%T: A°AN AN AC A9 (X-Ray Florescence [XRF] )(NRCan,
2017;Vittiglio et al., 1999; Fernandes et al., 2013; Vanhoof et al., 2021; Vanhoof et al.,
2022) PaoAOAT NNGT TPI° AL D-APA:

0+ ooHACT MHooGP oo PCOTT AS TP PLATT: OHALR FéhP
AS 127N HP avAmGTTE LCASTIS NTACTT (A7e AL 0270581
ATLET 1 ATGTG 9°CI°C MNao-C DT 778, 0-9° ATALE WIATDNTT AZIPA
NLEI® CAININT Hooy OHHD8 aolP? AAVTF®:: TIC77T NATNTAT AL
NG FPe PEAT RIS U NOMP CHNLhETE APAN PAE Poo0lh, P
aoNPAT i FCT AGPT OHF e80T MG oom? (1AL hoCP AS hAC
Chwiot g9 0NLT PO eHANM-T) GHITF@7F Té-3 P75 CTws0t7
+0 92 ATISP (10 POCPS NC ATTLE MAao-2PTF awd-C: 10 T9°
NIPe PLAE NFAT NovlDL7 AS ADL-E Neomed® NHOOS. Goo-G P
N7L1T 91L-EF Ao awl-C 1080 Awd-C Soo-So- hhonLNt
NEA PAMT POCPS AS PNC P7NPT GHE AG Tét L8 (hét)
oW/l 3P PLLE AOMT hid-Z0 NF (TImo 1 107 1%: Ix%: Ab: A€:
0 NooMm+9° P+ovAnt hoolP'r9° (AL ov-n- (P baoC ®LI° P AT
o7 AS POCP PINPT oom? (gold grains) AAgvav ik AF8.U-9° (a2
NnA NF eFoNLD Goo-§ At AUN9° PPCOTE NS +mPhe Nood-ON-
NIt CIP? PLAET POCP oomTi ANLT AS CHA%TLt 48 HP
CLCIPAN::

NHan?149° N7PE PLAE 183 AG @0 (aesthetic beauty) NA7L LHLI® Py
4Lt NLhSor +L£992, GHALT W5 14T aAfahtA Sood: (HV
Ach@ PLI° AN NMATE Ch X E ACHLAN HPHE WHACNTET (A b T.0)
aoHnC OHhSo1 PTG T e 1T PHaoSP  Awd-C AT NHALR
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42995 3P @L9° NANT9° OHALE PCOHT NPLTTVT® bt aoHACT A7 T
TG AL AILTLMANE ANGI® NALTIETS TPP PLAT hwi-C hHooGP
P2MLT (jewelery) A2%014 AL IC N91MavC Y L7 TP 2CH T
AL4AN PI°CTS hmP+9® L8 290N HALZ NA@- o071 (b tH-ooHnC
MR LT el POLAM@: AHNC ALY AYIACT -

€. Tt 9277

NamPAL (a2 0k ooHAC  PCOTS  ANTI® o OPPT
NP mOF@ NG6-LT OAGAD VAT N9°AA 17110 T L8 Ah
MA0FT7 BI°C OLHY ALTINLG HooSE awd-C NETr ao0T
av? A7 PPCO hLPH @L AN ACh? AL LorN@- '1@-:: (H.V
aw/ld TGk PoLhTATT HCHC 9AT12T SR -FinchA::

v/ 004 0hAoef@ TON-0LF APAA:- PATTLETT Awd-C Noaome9®
0-FL.2.99, P99, PTUITT /24 NIPP PN GHAF 1R 3 AG ANt
AL NLEG° U & PULeOANTANTT TIC ATIALT ¢

A/ LV TG A28 9°Ah Na h. .0 LA TPP PLATS PCOTT N°LavAn T
NFTT A9°L AANTTE NAXI° NUIETF POULTT FavAALl PCOTS 6P LT
NH.U- a071& Aovlaos. POUFANFF U1 A%TaoAnt:

A/ Pt aoHAC 09 NET 2Co%T MA@ oo 1L PPCATT AG CIPP PLAOET
PovlB & (database) AG N1L/AC ao’lAsm, (short profile) ACININT 1S
A0 AT8TA FRINAT PPN Awd-C PoLNENTT av 1€ Aaombd:

ao/ \a.hot0 2C C7LTHET AL h@CPs NG CHwélT AS e 149°
ANT 990617 SHT WS oomT AZIOP COLlmPao@m-; (PAN: PO TPAPN
(NAL: Po9.0H) Chnh AC W4 (X-ray fluorescence) @o¥14f NY.L-1 AAT79°
SPI°C N9924-LF APCHT TNF AT RTTCT “MSO7 P7LFANTT Ot
[ [ A

w/ PCOT LT T (OCPS TALLE®) hP'r -8 “16LST NHan1é
AL LCT LI PGS AhA NaolPF NOFE AANT “10LGTT AT AM:-
ANTTHE (.7 avl (ATA) ONTF PHwé aoPST@ hv- 90
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LB LA NAAT  APALPT/N@ Wi OAaoth - Fo- @e9°
NPS@ A CHAPE (A°AA:- NNCPT @LI° AHd+L PI°Cavd-
24 WA PST@ ACTIME aolP7 NATILTNT LUTII° P9%.00F7
HooSP Awl-C (BnSaeE, AS 999°) AcomPI:

E. 0h0N$ 2962919 67k Ax0T OATHI5 7PP ¢L£ATi PCOTS
C2MT OMAFT avIAB), aow/l 3P +E*T

.8 AhAPS 0017 aowlt PLLT ovlAmPT

N2NET A7%0TE4@ ANAP (physical features and charcteristics) @0 A, OhC £
NEOE AP AR ORCET Moot 0T (values) £79° AhAP avlhem, OhC LT
nTLamT AP TP (RART o0 HLAPT TGP OHA) NovaoCihll NhES-
21020 NChF TPP PLATT ATk ARG N T “10L5 T Naow -3~ T -
ATSOTE@ PTLIARNTT AAN TINT9° ADAR av1AnS 00T Nav@-ng:
NArS. aoI0E SFAN: Phlhot. 187IT3R 2CHT ATPe PLAT O0T
APADT P WINTATT 01N ALEAN aoIAX AANT:: AMAR OWC LT
AMg® HCHCS 0é DAL U K& A9°AA NF POA NTFOF (generic)
Noom+?° LmebAan-:

U/ hhAR ao1dm AhCET

ANAR  ov1hAm, OARCET NaMHE® heOTE LHOAP  (physical)?  m2LhAP
(chemical) @< hF9™ (cristallography and crysital structure) * "E(E724-dhA
(petrographical) A74.U-9° E9°A~EhA (gemological) AhCET AG PhLMNMC
U's 2L GF@:: AP°AMA:- AATH (diamond) NNY° NCP (rare) '1@-:
A% NMY° Mm7hé- “Mohs hardeness” (King, 2024) oo 4.CTS hG 5 45 LA
Y- PFAP NCTS?Y NCPCP D (reflection) LAMAZATLY WhCET PO e
PULEGAN ®LI° PUILIE AT PI1IL4500 AT LTAN:

o Mmoo

hf18715% a1, OhCe ATmPola- PULAMMD T 09°F TP AG A1NTNT
NACS AR P £7% LALA:AATTHNCP NooP ATMPo L0 nG 5
PO AG AR ANC £ISA4N: NMI° M7 aoP'ri ANH LH @-0E ARAOT
adPET (ANT ROT NPAA hAAooaa s AS TTININ A35.U0-9° PoLOMO-
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NCPCPI L79° A% @0 oot MNHLT NI ATS.0LE AG ool
P AR LTAN: ATHY PP12.800 ORCET: o0 AP AG 127193 P:
ARPCP:i NP @4 P AT “1INEP 00T WS ov1hem, ANTF@-:: NAHDY
N ®9° CENYT oMt NAMY PNt aoIAm DT Lk LLE RS
CAwi-NF #N-Ahd (material) IC NTI°LT SINAA:

£.Z 007 AROT- 210L5T ONHIDRE TPP PLATS PCOT ool
AT e

ALNET AG 7PP PLAT 24-2F ONH T W9 TP VT Phg eNL N4t
6L 5T (precious metals) aohhd OCPT TALICIT NC AG TALLI° A AN
Pl.men GTO:: NATHLVI® AT CHALE DB 99bm DT AG TPP
PLAT N FSMA @LI° hAAT IC N9T1PhE AG NT1PSTET NFALY oo
Aao 2ot BG A%1MooC LmPoIn:: LV9° hddeT PNLT Th “16L5T AR
CLCITPN: 614 AT ATL ov8NT LhAT AC9° 707 hS
A9 LmeAn:: 004 PTIMPVTF@ POH NLINLAT (base metals)
AZ°AN:- av8Al (copper)? PCPCE (tin)f H7h (zinc)? 'LhA\ (nickel)? ACAN
(lead) AS A&t STFm-:

NAMHE D ABNET AG 7PP PLAT 24 AL P00 ®CPT NCT TALIPI®
AS CHALE PhNS PNLT NLT 990G AP 0N To-S AN To- FTMA
A8 U9 hdA LT IC @ch&T NeoemC 1T 1o GAPT (rocks)?
£308 (stone)? OFB AnO7 (gemstone) AG NLF NLFT AL $AI® looEan g
PIGPM AG NPAA PIPTTIHND- ALWPTE PAI® NF®F V7 avhf av¥1e ooy
ALTAI:PHY PG 2°n70T 010 SHT AT8.U9° 133 oNTrT PAT®-
onNg-t+ aG 7007 “10LG T oo l-Ta 1m:: 9NLT 105 T ha-PC IC:
7007 2965 SHT LN° 1L POLSLMT A LONGA:OCP AN
W NGV (A7) Ny $AT° AN@-:: TALICI 2GS NC 198 ®LI° NCT
PAT° ANT @ 71C7 TAETICI CAD- 192G V-1, PAI° DNC L1998 PAT° AR
CLCIPA: 2V PPAI° SHITm AR NA“LLLCIT® hA Ché 21625 T AS
07k AhN? IC ONF AS THé MA@ a0 1L A1 MNaeCS AgoMao 718, U-9°
N Phe COTATPA: ONCY7T @OT P°SLeTm A’ AC@ 987 NF
o371 AAT PATTT PG PSEET NT1PHE PSP T@ AT
AL OO CANT O AT nhPhS VLA POULTT 11C77 NHFANT @ Chdt

PaTeRE Wt ACNEET TGT avRdel - B (730 ZRIZ) TGHG 9°CI°C “Thhd 7710 P5A7



L/C 77 DAL T3AT CWARE 16 PS YRTITHP PUI6LG T ... 38

PaoC NF FINAD A75%7 haT8 AavAfT PN TATS P9 e 9°OTm-
SFm-::

heA?® T N LH 970251 AL PULANE- AR AACL hALT®- hhA
PoLooigh@®  ANLPLE1TE  (OH/AVEL)  luster/metallic or non metallic -+lAe
PULINAD: OBI° Arl-b PNCHT LC (incident light) ARGP alLC 1ANEGP
POLAMM-7 1@ AHAL L79° 210LG T I ANGS AP ALAS AS
ALOADN Phé-b@® PNCT T ALC CooAN 1ANEP aom? he LAN: AI°AN:
-“NC NGV 205 $AT° NALAD OL G5 T7 P7LTANLP@ PenlC 9°Ms h
oot (AL 10 (Lee, 1879):: POCP @NF"I®- 12 I hdd=T hhNg. “76LG T
IC ATLGLo TI°lT AR oowldt LUPSA: fhNs NLF NEFT oCP?
MI°C PPSm7 9107 CHT Ah N7%avAn T GA9° hdbG 2TavApF D
At N4t CoOCP SR (e (karat) @@I® (caratage) PoLAh A7 PHVI®
TCTH° MW IméH 1.0 toodnbA::

WIMLAC 5 POCP P3NET CHT ooAnf héT (Karat) @@9° ek CT9°
el mPAA N | T vk (10K) |10 el ( % et 0 et
24 et 14K) (18K) (24K)

1 | POCP P7NHT | %6, 7% 9. i % &6 % G40 %
aomy lootF

2 [0AYH AL75715 | OFTZ TZPT A il
fOCP 7N
g (parts
per thousand)

3 |nFA P7LOM@- |1 PINET 10 PINPT % PIOET | RO PIORT
TCr9c ehng. | oGP oCP oCP oCP
N NEATF
7M1 aom’y 10 PP T P3OPF Z PrPT nhamyagL,
amPAL nNLt ¢4 Phis- +4 ehNg +4 ChNg- nNe A0
h A0 N°70AT N NEAT | NLF NEAT N> nenA-+

nhamPaL nhamPAL NEAT
nNLTAD et A0 hamPAL
el A0
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POCP PTALE @hLT MBI° AheL (alloy) PoLETE NLAT TILTS
PAI°: IR h%Reh EPABAN A 30E T8 (American Gemological Institu-
ite)

1 |10 heét em oCeP OCP: avSN: ANC AG Wrh

2 |IE et Nem oCed OCPiansN: NCS W70

3 | Wl OCPiav8N: NC ( CNC oom? LI 4-A)

4 | M (pink) OCP o8N ANC ( PovsN aom?
LeRI°6-A)

5 |1 OCP: LA OLI° TALLIT a8 AS
H7h

0. A0+ oolNC PHIPAPN A AC W& (XRF) AT avlB

re

aMnN PLI° +hihAS @07

v/

0.5 Mooyl £LA ANdAY PART LN aoPILPPTF awé-CS TS

TPAPT NAE P9LeH Phnh hC W& (XRF) ao2nama- havC e tmebna-
nahdAlL Phnn &bf ovhAnf D20 2C 0HALE b ooHACT N7 H
AG Aé A18.aoT N91L4-PA PHCHC avldB AGNON Lh'L8A: C7PP
PLAET ORI PCOTF D AS MNLT 099429 (004 99051 (precious
metal) PCLANONT UBF ALCT ALl 248 AT AgognooC
LLEA: NGE PovlB @mt TINGLES TCEI°/0GTHPC hadi-No-
IC N°LhS®7 P77 O9°9°1 1 aowlt AP HCHC 24 A?ThS @7
PIIMPI°N T APT Al goHAC Covfool @ £LE nIAINTT ADdAD

hGLNI°::
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200 5 Chiil hChG: avavCongf Phve-C 784. il

0 1.,..__ 'lubt Dglumr
= uc Aml“nr

Sample

-: L)
"-|—n

AL A7 30@- (200 1) hrmPAL Chl-hC-hG avaoCavd @ Chwd-C 1L.4.
MO (T BD OLI® Gav-G Pann &L (X-Ray) T18T hoLLaviana:
NGA (X-Ray tube) Na0i)t AG (G0 PALED NFA N9LE NHALR
Paf9® I°hPET (electron shells: k: L: M) 40AMSéT7 hdh T30 (electrons)
®eI° N9°15% °n7e1t I°hPLTO7 PPLAOM-T7 Noohd.C NT4E88.0
WML (periodic table SovAhk) PoL1T 17 Chhaorl G841 (elements)
NHALI° hTTI7TILI® Phatoln aoAf £TC 12 (Magnesium/Mg) 0AL ANF
L PS®- ovav(Covlf (MC analyzer) hH.L9° L h9° L1 AhITm}
N799°N ANt +aoC LAAYIN (Evident Scientific Inc., 2017)::

0 ChALIGIST TIPS PEANPCH CANLT aom? hGFE ALY 0A@-:
N?2°Aan,  (Precis digital weighting balance model HT1500) @&9® -tavAAgL,
PANT £48 0A®- ChNLT ovAh.f Neom+d® 2ThGs®7 LFAA:NATLHY
90T aoP1LeDT ANLIT @ hoovilf@ Paodnl GP9° NAL PP T7
AS AaoAh T ANF IS4 PP T S avd T POUTATT FPP PeAT RS
PCOT NooALP T NLHTO7 NHFSMA ooAht AG aofaoC SFAA:

A/ NALTIEIS TPL P&NO AL COLTT avlBPT ) OtwéNT @B9° CHTT0 17
WM LI TOIG L3 Tm7 avavHM: W78.0-9° hhg N3 Net
TOLG T @ ACAN- 07k ARNT-C10LS T A Wi/ WLENTS
(. 7h1:n  (imitation and synthetic) ®MLI°® PTELTC aPST@7 N71L10K
@LI° NTAPLT NI4T aoy1& AgoCavl @ LLE 174 TGS @mT SFAN
(€797 FPI8):: ATLENT PTLANIOT CTATC 2160877 0HAL NPAI°
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NPCE 270avAn AWP7 A7 HEh 07 CHLTCE 21027 aHE @
LHNA AG L9LNAP OWC LT APe-CO TIPPC AS avdALh 1D-::

ao/ (AN R TG+ HCHC 18T F  A9°AA:- N0 oom? €99.77%
7007 91025 (trace elements) NAh-E  heohitTFo ©F TS
ANTWEOT®9°: W ooHACTI® ALR@-  Firdd ALOAM 2FAA::
NA7872°F 7P? PLAT AL P93  (MHLTCS QD weh (P ooy
N?10LG 1 A ORCET PoLIw- ANAR 1R 3 PF T A9°AA:- NI (tarnish)
AG AT AT ANTIARIC: POTR ARONT 98T aomT WS SHT (@
WweNG TALTCAP UB2TF (é AS TAPT NAD- CANT LLEPT WS
ao{ e DT aom$b9°® avhS®7 NAMNVTD (LY 224 ANHINAI° DL9°
aANETR9e:

w/ HCHC 15T AS +an®1é TGS 9°CI°C 24-PF  N9lavaht
AZ°AN:- PFPP PLAE AwdC SHLT (241): PTwslT hea Hoos:
P0G AG P07k ARNT ooYh NGe- O oM (Nduwd “10L57
MhANT) (source/origin) MLI® Cavar(l av¥1& AG Fén MWA-T 614
ALTIAP o1l 82T PAP HCTI°S TS DAYLAAT OHY +9°a0ATP
AT ANTHIERIC: CTIPAAT R 9°Cavd- #7246 hATTISP CPMe-S hS
LnoorENT 24 Noom' PHAA 10-:0HY L4500t ooHACT ON7PP
PLATI° P MAAT 98T PCOT AL oohSO'T TAPT AN®- PTG TS
I°CI°C 17¢- aow /it LIPS

& 0PCOT AS 3PP PLAT OHhSo +9°0AFE Aht AS TS

hAL CtaoAn-t7 ao®1L 82T (AL 18718 TPL $80 AL NHFA aom? Phin
&P IUM-F (X-ray shield (V) Noom49® At C4HhS®T ALP7T 020N 2 A7
taoAnt@ NIPL PS&N/PCH AL AANT 24~ P7.00TF HCD KA AN
Us3 20 2 () A7L FavAnta A DA@ Nt AC AS oo +hh (X-ray
gun) NF QLY A& MhdA ATLPLOND PANT 24 “ThsmT SFAN:

20 €(V): hae Nt ¢ P3PP LT PI°Covs- 481 (setup) ML han &0 20
@NT N7 V7S ALAFT: D0F+F (0): TCET7 AT PIPP #40- AhA @f
20 o4 N179LFN1 A8 hh &6 7% (X-ray gun) NF Noom+I® @-au49° ()
A ATANt @ @ olE #1 LA ::
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«h)

CHTIMT ovlB NPAN NOA-F  AILtovAnt® OHAeoL ChI°TaC
TE9° 091L4-CF CHFE 9905 0HF AS OTéT AIPLTT AS
OFFP NP1 PI09° APS CO16LSGT NG gowldt LA PAT®F PO
avgol BFAN: (170N ‘A L79° hoNg T 290L:51 (major) @B 10-N7
99657 (trace) NPT aom? CoLTTH17 TICT7 0HAL NPCH P+AT LT T
ONTrF PAT@7 T10F COTAN: AALT 74 AR PPA® hih AC AT
(Olympus—Vanta VMR model) avin-k::2

2ANCHC vl % www.olympus-ims.com S@PANE:
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Nh728 MAadHaC AhT P1LLINT@ PCAT TCHC GHT 00615 2007%
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