" Sty Jaily
™ lel sowo

AR

Syl ol

10.22052/HIS.2023.252977.1124

VEY//ND by ol VEY/Y/Y cdly o)k

NS
o5 5o Sl 55 655 3o e Oy 563 i T 45 155 s 3,30y sl S 15
s ot Aty s oy o5 Ui gy Sladias (9ol 48,5000 (el itngy 2 > bl Al 51 i 45
ol gy b gy ) o s girg (£l Aipe) 15 A5y N0 Lol o Sl 0 ol i sl 4l
i Sladie; A5 e (sl (31080 e )3 )28 Yo (g 558 (S JSs )3 (38 sl gl (1 dallle
G gy J) pe2l (S g > a3 8 (a5 (i dp90 1) S5 (6pobid a3 g Yo B Jliaws )3 8 ol
3l BaSges dnlllan p 5atins oyl Cunlaidydy plodl Slie 9 (glail5liS sliwl 4 s lye b laodly (559155 g ol bl Lo - 5u,b
A5 Ao s gy (£lmdzdly B S )5 )5 iy, 5 shoasds (closll] o ] Ky LSy 8 o 3Spate 2 Jlis
=508 LSS o an a1 48 po)S 38T 5 poslyg) 1T oy Sligal Mo 5k s )26 )5 dpser cloes: S5y
9 S A8 1yl 1 G938l Cslodgs (olal bonds 53 ougds (S0 S 9 £ ole @aS Jols e g (2936 =35 0 o Syge
Ol Aald [iyad 10 (531050 o LacSsy cdale codilB 5l 6y Sose 9 Sy Sy Calu de) ;0 )b (1 Slaw (sladyglued
ozl il loaihd (b ol & byl sl pole JSH o (g )3 548 0090 o 0 (8 Slacs gl sy Clons el 5o oy

sl 35 yorlog (Slnisygld Slaly 9 s ale i il g dez s pole jaal g s

:Ubb}"‘g..\ﬂ.‘s
.Ls}lb)ikjis) ¢Lji3) C;C;Lyu ‘LJLQ*Q Ls)ﬂtlé ‘)L?Jﬁ LJLé*”

Gl pos 8455 Byglan 5 9> 855 plaialy o (LB Jlaws gy 0l 2 5o g8 oo g oainayn i b gl bty (685 Ay ) 4B 5y, ol Alio *
Cunlad S ool yi oiils p> jd a5

Oyl OLals (LalS ol8iils Lale it giae gl b olKizild cpim Jle Clallla g gk pole 01l (oMol yib Lo 5 ks oo gl yiS>
abolfazl.arabbeigi@gmail.com /( Jgiue odiuusg)

Samanian@art.ac.ir / ol pl ()45 <y ol&Kild 635,18 (slayids 01S0isly ole it guas g 2lia]

abbas_a_uk@yahoo.com /) (,LlS o lals olSasly (i g (gylonn 0185315 ole i guiac g bils

O socdlagn aleadlades
W ol ¥ e ot Jlus

oy



Sy b slasl 3
o 5y N5 2
S iyl o6

AYDY () Kan

OA

dodio .

4S5 0)93 oyl yiin ;> e (g3 5] 933, o bl i gsaians gyt BT 1505 dileds ¢ Jlaw JB gy slacdias. o158 8y00 5
A4S 8 0l A o 3905 il (6315,0 35, Aoye )3 Ao 31 iy ( 555150 oyl IS oo Cumd D)5 395 ) Lyt i b 3yl olaciglis
T gt s i ol S O3 55808 S 3 o 5 i 5 e S Sl J 53
b ol Bl 5 e Lozl A 55 4 ogas altuus o D 9290 (ol 9ol 85 Clio )3 5,5 oo 123y b s
Gun U ol idgi o ses Ole 4o oo (s (6)5Lid Lie) 13 48,58 g0 (sacey i ) Lol 39 o 0313 Capnd 019
so 3 U Sy doye 53 0190 () S (S SN 8 IS > (30l i 530Sy 3 9 S8 Jlbus cslcsygly Lo i
2B i (8 slagglys Slonygl oald 1) Jlrl8 Jlaus 5,58 15 gl Sl Slgo (Slelgs sl C1gws o 4y (gS5sly
2 glos 58 IS (sleinn; bl bl 0l 5 S5lo,S ) (310,55 duope 13 190 ol Jlbws (s SN (68 IS 3 o ey
295 (SLacsyglid Clly 5 ds pole 8 Al g o ot pole el Juanss gzt (Hegiogn cslyg 51 B Jliws (4)9li8
S8 ol |20 (i 99 )3 LB Jlis Gy (28 sl gl ciliseo (gialao (0 ) g 250 )8 i) 5 (ot 230
ooy g ox oslisl Lo = S0l 3485 gy 3l pol S gl 33 33,5 o e srsSp S s g i s 03
g 45 oS e, e g (oot §) s il gl il oyl > sl plord] ol g (£lablonliS slicel 4 axsl o s Laool
S5y LSy 88 83,9 3l olacsloy ol M B 505l 3 uslons 93y (5,5 sl 5 Wnoggo 45 S50 dliad ¢ BT (A
)5 )5 48T 350 B S 5 (ks by 5 sleows (sl jllT o o liien S0 (om0 3l g

S 3,5 e I 85 558y o 21 i S iyt S S bl o Sl 51 sl
L 0le oo oS e Sl S5 oy e Un S o 65 058 53 35538 Lol y 3 5 3y sl e Sk
Ul SS9 635 IS 10 oS Gl (G B 6y Lol S5 gyl ;5 Sy i leie b (VYAR) Yu.u)&»l yauis dlde
b 55 oo 5 0190 0ol B Sy 59l )3 05 sy iy 31 9 93,5 o B (sl ol sl b Siore (88 (558 (sl Jlio
Sl 5ig )3 Cdodli Jy 8 arginygely Mo s (Shg 5 Slacsgly b (SisSa 503,8 odiv Com b & 55 52
B sl IS 303l 6L S 30U 4l ncl iy Lagas o6 4,5 ol g iy o 2 Sl gl
5 4y ) g o 08 ) bl 30U ko ) ool gine (Sla IS (Sl oyt gy o b Cnledly ol
Kt (Sye y35 b ricieb 5oyl ] o839 8 oy el hgie Sl B oz laget Bellasn ¥+ 9) St
2 Mo 92395 ()8 (A (55 G B W5 4 (I Sledal desee o s skl 455 (6l00 5 (V2 1Y) OS5 4
DB ol ygey B o 13 5 alog sLmeysy o 45 i Lo o i inten 805 3 (V4IY) 558 s el 5 6 (ol
LYY ) St o cysio g -Sygl o3 o dr s (5L e 3 o Bl (e V555 o Lo (o S 51 Lol i o
59U o 00335 575 51 Sy S35 55 oy L 5 Al 50l S5 sy Sl g o Ol
5 2ot (£Lm03S5, lsy olne ot bl iy 48 el Lo s oyl J K00 (chMiges (g5 oolosl los ) A oblS Suands
Aoz sl 401y Ol 4 b 3l 250 (sl cyslis JUast 3 )35y lge 5 055 o ol S8 (sl S (5 sl S
23055 ol Sl (G S5 o8 (S IS )3 535l i 5 B s (slosyglss g o8 ol O yS0L5 yliilaygo plio 2 (590
Al g0 STy pol g plosl gy Cuslosile Jsito ST ] ) doye

S8 Il (59L8 13 (535195 (625 IS (oo ¥

S ogle (9] § o A-Y

A yomie Wode mlio § (58 palde o) D ESID Cird § dgmeS 4y Cas CaogSe 0l 3| s %;mlﬂ B oy slawl Glen 3l
5 1> 6513 g )5 o o plyel dily oyl 3 48,550 el s8] g ) oS S ) gy c8lyy alons 31561



A5 iyl 4l magyh 531,81 )8 3j93 Ly b g i el pno polie spndy Ol 31 iy o 332 bl > ey oo oplid
P g MBS )8 drgidyga 5 datio (gladnisy 1500 Ll w39 Cuglol 53 25k ol O)S)lcwd a5y (callas el L Lasipe (slaait
Wl 55 oyl ) U 0351 08 mlio 53 (639oL18 4y ygolo &8 SLuS 31 S cioolze) Shigzeil o 31 .caiS 03938 Wl 3as5 5 55
55 bads g glio wlal jf (S 128 pliel Copgale ol 40 g slacsplid (65158 e o8 g 2zl ) Jainyge a3 )
P o sl Odgsenlyd |4 cdel o ol el (Mamo 3yl jlads 4 Cand oyl 5 g o |y i)y o Meassdlé 16
ez GBgel (ol yool dlani) S0 sloatio; )3 g0 5l 2290 35 pmiass By > Cllad 4y 08 Ul 4SSl 5 ey )9S
3l golass V.J_Bb)f L (5550 il ol (958 5 ol (g5185l0l, 53 9 1505 (ylialmais gol (43,5 las 4 Cwd Lol (50 548 axisleS |8
" 53yg] olyo 4965 b 31y gl s jlinyge blag 5 3 > ba

1539 (6585 95 Al an § dasald] aimld Sgng 35 (G5l > 5901 93 (B0 VYVE Loy sl 4 calzel fpuliao (sle 5
a5 Y20 WWEY ol pprias) "Bl Cylee (38 ) 13 (5o 3l Lo 9 DA (Sl sien oaled A giiin you s saS,S )3 oS
393 aass a8y 13 Miuslys (Gl dux BB, dgn g pie s 4 dn ST ol 4 CiSih ) s 00 ol (YTV-YY A YOY (SIS
B 18y e ) sblie 5 (Sipgas C¥guazes) (o bl Canioo s8] 53 iy s 51 4 w555 Lol g S 4y Joito
(" ol sdlS) (il siun )] oy oo Jlinay SlEallcelin (5.0 VYA (liasy) (il Ble oo Aabigy 13 o s I 5y135 ol
195 (VFA NYYY (ol asle s aabis) Ssa S dine 53 565 2 asibse 5 s IS oyl plosl & golo ol ]yl Lasss b
Aiib 03l Oy HLas] 0 1y s (23l 51 50 9395 Oloos S Iagl gy cpl 534S Canss (03 3

laaiy ;3 58 NS5 (1 aitans i &y Lol 122305 3] (S hws b it ysbods dn ST nlidbpdme 5 (5ot
22 Ll Sppmncdose (loadind) luysh Ay 0 505 (2 slaysaS Bl e 158 (61,8 Car isellS 55 59250
Oloe o 31 45 80l el A 4 3.0 WWHY Sl 13 50 loio] eyl 5 olie DS 5 (YO+ IYYY wojus) (50 VYSY Lo
iiisine s (6liy (120 DYDY (LS| Lgimo VFY 105lon) 3,5 Ly yy c6ilumysly 201,18 a3 13 Sl 5 g oy
(9e) A douslyd lgy 5.0 VY Sl 0 Ll ledamo g (YO 1VYVY cdoyun) duwgy pile o VWYA Jlo p jliad) o S8 s
3 e 5 5305 Al Jladny 5.0 VYYY L )3 jolaie e a3 Sl cpillplls I ye0 5 Sl Olea e (VA + VYAY ( SIS
LPYROYYE (lon) w81 oles o418l 4y ygele (Sl

Sl a0ty Gl (o 5 ol (SMm35008 8y e s 5 ool A5 5 CansS (g3 Sl ekl 1§
s 3055 Ll 5 ool 6565 IS JLis 5 550l 93 5 a3l el sl 30 25 e ]y s ot 3 I 2559
3505 3 Ll Cglisie S s du )y = 5.0 V¥ 0358 el 5 VY (38 58l a gy o =Ll SSpin ol ST gl youll 39
e=alyls (Watson, 2006 340) 15 e (gidll3n (gmed (ol objeel dungo by | ((5pi ciSon <y g o5yl (glaalius
P G3d g pole (igel Cpr yuSyel Cam g Sl dyp VADY /310 \WWFA Lo )3 48 551 0l 13 (1o (o) (A0l 3lag (o)
SeodlST 42948 fuwga 5 (ol bigoal Lo gyt (sladiisy (Lo 3l cuydo ol isgal (635 Camliaw y3 03,5 s (4,05
Bagag ol b e walyd (LS ol 13 tolos slynl 5 mlSe el (sl 35 Ul Loy 4351 399 48,5 1,3 Jaie izl
T3y 03938 dupda (o) i ogyd 0 (65500 dtiy ol b (sl L

duyplon 5 (liallzazen ydis los uia}},oi 35S0y b (6550 (sloolps o) oyl 43 gy ale uﬁ')}}oi Slep S oS gl o My
5 Ly L) G L g pVADY /50 VY5 Jls 13 &S 3y gy = ool g £ gl oo izbly sl (48 latne gl
PP LS plivo g oixie (sladis 3935wy .Cubld pglds ) B 5,50 UL b 1S cuwd g 10,5 Elisl b (gid aclil 35 5 008l 55,
£55 5yl (SLary (s Loyt oS isygel s bt o i Ayt 3585 ca3 0333 o )3 oy Saes el 31 Lo g 35)pe
18 gty L Lyt () ladl oulsd 5 2185 ey o VANY /30 VYR Jlo o)lal8 8195 1318l )3 S 355 sl € oadTh 05
o3 5 6,31 Gl o 50 4281 09 48 gty 55 G Slelio sel (bl 2 4 dusydo cul (0,0m]y Aol 5 03,5 el
795 oo oy 4 (s S L 5 (o

I o sl oo doklatey
W ale Y olods oty Jbo

AN



Sy b slasl 3
o 5y N5 2
S iyl o6

AYDY () Kan

5.

ol Lyl oo e (6303 d9dn b isjgal Ao S5 43 1) SeodlST g dtaplls yguods i isjgel ) 0SS 3)l90 dcgaso
Oleo 3348 il o g o el )ld ladeo Cowppd binlie L 2)S IS5 S jaboay |y 5la 8 (6 Slau s laales oyl 13U (lgi ol 2959
"ol (o jgu s (6NN b L] 3 sy Copguots 45 s 5 (ouliliidnn W5la sogle cdusyho (ol pagyd
olya 4 3.0 VYA JLo 3 5 s (5lno 3l ygale 2B by g, sl 5 20 48 352 ogadl s golitiidons Ololos (gl 51 Uil
o iulo] =l WL’ 930 3 LS (DAY 1V YYY) 39l Gl pps 4 ui‘.\:{Lo}T Cap Olyle 5 Wgled (palee 31y (ol Siw (yila,S i
5y Ao s <L) AeanS) s ssS 0 L3S (5.0 VY5A L 13 STy 395 00 (531 0oly dusyho ) 3 (lalos oo LSS
VYYD s 3 (51Y 0led) Canldiad 155 dusyo ol (Do ) 5 50 L sslty i S 5 sy ST s i <y il
AYVVE rilon) 3,8 Lal ol 5t 50 (ot 1o olSitalegl slioge bluog g )15 08 b Su3d 5 cond ploo (558 p VADR /B0
o i3 Jpse sl 5 L Sl 5 sl s S 3 soss s 503 bl Lo oSile] sl
bl )lae oo o g ltinrdne Aie) 55l 0ol Slodee My (Olmer, 1908: 57) CaultidyS )5 )Ll 390
A abydy g5 53 (B e Caomss s Oyl 13 il A 295 S 4y bl 05y e (65 (BB e 13 59 pRaSS
g Sl o g idls JUs 5 dtudlgie 155 o Sl 5] (St Callad 8 nd dirgs 15 llaa ol (YAY AVYOF (IS5, geome)
23l 35,6 0Ly )5 S S S 5k 55

e pole SOLS Gl 5 doa 5 Y-¥
Sty 0> 3 ey ) 332 I8 Ot Lo ol a6 ] o g 35 S s sl 581 sy
e L bl 5 Caglg) )3 olls SlaoliS Doy ol glio 315 5 gy g Oyl Sl e 4y )51 28 el bl
2 )l Gt 9 1358 ] g 3l e ot ple SOUS Qo5 gy g0l )93 53 (Dbl 3,50y b ple tigal g gadllls
3L e Ll ) 13 i) 2 ) 7 008 s ol yran 4 a8 gl d Bliuly 155 a8 des i Cilisee (gladii
ladas s 55 oy9d oyl 3 580l 0,5 1 13 it « olig)) T a3 jbatody a5 a8 |y (o pdlylon (i b olis s &yl oo
3 Sl 5 5 S gorts oline) ooy sl b By (ol S gV 5 CES 938 B8 4y s
i Clodg olyad 458, Splon] cladan 3 ollyy s < ol ol b ol ey ) 15 S Ban 5ty )5 el
5 LS o P Tagas o (a4 Slois 23S 5 eSS o it g O ) Abde 5 s pofe a8 Sladb 5
T anlod,S5 48 ol 5 cilse

Pl Oyl 9 i (ol e 5 2lsy s esSyod adons] Glajlys s 5 Sl 5 VT 4 ol 315 2830
il sy Ao 5 oo 5 Bluy (ool 805 )3 (s 38 @l iy (0 )0 ) 3250 Slaoj L B3 )5 Lbgyl Ggie 5l laao 3
U5 ca b sl dlge alonl ibiseo Clas dllusy ol T Canlaiz,S plosl juSisel loyd g jliay Jgj Lawgs 5.0 VYFA Sl 53 S
YA G0 WA (S 3l o) 09 o0 ol ]) (i (UM 5 (0l s 5 laatsS) 9 Ol Sl (ESg g 0)gS a3 S
095 aseud S B 3 a8 byl )3 gy 5 O pdoe (Slasyslid Ao 5 )Ly lauwgs odivdas 5 Ay 03 ) (SG odial A, (VY
) g ammme 3 S 5 gD w0y gl Slgo 3,15 ollbne A5 ol Al § 1o o35\ s e gaee oyl Alusy S0 . Canslazily
Gl (g3l sz Aoy 3 oivdar 5 EV ey 100 5] s o5\ N Aoy (Vo =YD 1 5.0 VWWEA it g oy sl ple) WS o
9 Lla 5 bl el ol i, g dam gl oo 13 9 (8.0 VYAY s 5 cdons Aol calaoly dy slizuol b oS
ilae o Joiiio A5l (oo S oo ] ploguue Cygo sy a2 STy iy (3o e Aoy 500553 pslie Lo i 8 Lo
(G0 WYAY (o cpslos ) 3900 ey gy Pl 90 Silo o>

Cewldad S o gl b bLS) 5 Lgalgjm olab a0y B39 gy ol ywgyd g5 (awliintns g sonids 43l dauslgay
o o Yo J i dsa (ol cxsimten ) it ] (Syghd Bl 9 48l lisdns g g pno 3 SleMbl (gl el oS
) ts a9 5 5\ § 33ne 5 (30 VYA o LIS o) (o e 3 iy 0 VY (Do oIS ) sy



Jods a5 it g mlio (SUS Calb g den 3k 3,8 0l (5.0 VYYF Bliasee) adiintydnn als Yoo 5 (50 VYVY) 3ame LIS
2 38 s S ol site Colo g Clogige (e, Cunlodgy )55 (glalanMo (LB (335, 31 el 4 CuagSo olSasd 8329 Clog
(V5 =M 130 VYYF gingd) ol gyl (3 ad sl B pma 068 o i & (Gilodiinds g st 65 (il i b

7 Sy so o 4 S 1l Byo) 3 (YA 150 VYT c0dljolslS) ypns 35a e

2985 Slag 9l Sls,lg ¥-F
5351 )3 IS ale s sy s sladoys 1 U 39030 )00 9 5988 (Silecdis ) Chiiign Ca )28 ol Clolio 5 oS>
8197 5 39 ©)9Lid Clojly g oo Cpdloo 35 gl dlge g Sljaaas )l 3l el (09l (o3la oggn 0S5 41 g )glid plon )
3L (o)) Olaasis Sislus 5 5)Lan L Lagos) (1515 ()i ale s 5 o6 it 4y b Jlass 0550 5 g pladl L L 60l
o 385 ()5 Ol ISale o 9 Sy 1 1o

rirbg 40 CeaSil i) g s i o Lol g5 (Slingyglid b gl 42 595 (cliyios Sl 3 el (g0 hgelo s latecolo
SUl g andg (215 55 Cdgd dinwly oyl )3 53903 0 waly 8 1y Lol 51 S (53l85l0]y Sl go 3L3dy90 <l 3055 (33,53)lg 32,b05)
13 55 st A8 Ehanl 5,8 oo oyl sond Sl IS £l L g sy (693 b il IS Slis] g i o] jin)ge
ol Sz o 3 (D0« V. ATV e 3lis) gy asbis) Jlyd Colos b g olis sl ol 5203 & 3.0 VYSA Lo 13 Olyas )
L 13 03 il 5 5 Luyoly 058" ol o(SLo) (3.0 VSV Jlo 55 o8 (ilunsls D58 ol ™ oo jlos 4y ol 5} s
AYSY caaladlslazel) 3o VYAD JLus ,5 53 gxasgo  siasgs oo o8 Shygd 13 (65lusysly BS,1S c5lilely 5 (F+V :cslan) (B0 VYFA
Al o digey oyl 10 Sgd Claladl (Koo 51 (VF

935 0 Ll (6)glid Clly )3 (550 (285 5rlog (Sl yolid 3 1S ala s )b 5] 55 35l g obass s 155 3y ol 53
cdgd el 5 oe Loy o0 VY i UL (sl Sl b Gt 13 (638 lo s 395 oo jgl3ly sy 4 35 596 wlig &S w565 sl
3l 8l sy oo 5 )L 3l (S0 352 dlis ]y Aoy (o 4y o IS s 3915 Ol O 5 o bl S o oguime
2l 53,5 oo 3y iyl 31 Lo Lo (65508555 gy polind 5 LaYIS Clsylg 5 (opsSil 535551 b ezl il),S, Lo i) 5 oS
STV YAY e l8) 10,8 e SLosls S ol 4 pla8l 55 (6,500 b 54 ol 51 e 9391 0l ol JSHET oyl el (puas Ao
D55l e e om0yl Lo (G50 W'+ Jlos JIg) 0lpg8 9 (sibocsir SIS 35 (55l SIS b (YA
035 5 s OIS s ™ il eyl 1 4B EC 50 (sla Y ) (cliges (VEY VST cadaludlslazel) olakudl ysel
55 Olgis by ol 5 asslplod] Claladl Koo 5l lgie ], (AF 150 VYYD wdlilles) Loy als o Lo olis 2l Lawg

Slirge crns § Gt Lo Aige 13 Clad Ly &8 gy iyl onliatdl e (Sl 5500 51 oyl liSelo oo 5 oSy
2 posfticne ()35 lo o 20 1310 VY 08 31531 y3250 (Sl «5l6 4235 4y 63,5 oo o0l 1935 &0 (g @l (S 59k Sl
538) 133905 Syl 53 ol gy 5 Lo iy pladl gy 51 o 3 Sl SBCSy hatd el ) 51 8 it oo ol
aonil (AY 3.0 VYYD wdllaz) (3.0 VY2 JLw )3 (Ol 13 (5lanyals (S5 (SLaSh (o 3l (53l B3,8 Clus] (YA 1V YAY
o SLel8)

LSy g 33,5 o agl dlgo ds g lare (il g2 31 s )L by93 y3 3 (slangyoly Iy 48 5y 3L 5l s de ol b
KBS 36 gy g o A JLEl dgae g oy lelB e (sla Sl I Sy 0 o 4y Iyt 5 o )3 oS dlo jl s
R e sl gum LB ayg )3 ol 8 ot 52U e & gy Jlbw Aoyl s i oadgoms b 81 ) a0l
Lk, 4 Col dlge ol Alangl 5™ 53,5 o 3yl ) 4 03l yge S 31 5 58 ) 51 a3 39 e s ) Sla)lg
VYR Ol (o geyl) S o (i Wangy ol SIS Cpno Jbass ole |y ¢ 25 D903 o)y 098 205 13 g3 17 (sl
SLed p VASY /B0 VYAF JLs 3 Jloiiing, 315 S sas S Al s o &y o Jlis )3 _sbpno (6100355 Sl b alady 13 bl (GG
3 o 95 ol b i oo oawel LS5 e 31 LS ST oyl bl iy dig)) s (slo 353 (VL Cand Lo & 45 315 o

I o sl oo doklatey
W ale Y olods oty Jbo

4



Sy s slecsgly 56

o 5y N5 2
Sy Jadllel o5

AYDY ()Sen

4]

sodgl oV A/ 5o VYYE Ll 3 5 )b puae Slol 13 Lol (Rochechouart, 1867:319) 53,5 0 3y bgyl 51 e Cildlgus Al 03,55,
Olmer, 1908 ) sloacis oo 3yl Lyl 51 ()i colod 48 45 0 0y S5, 31 eilya5 5 pSCawd (Jlbwo (LoleS 5yt 45 34 0 yoloby
Iy LB sl (6, ;5 odliuldyg0 (sLno 3555y Cl3yly 5558 339 oyl b sl 5l 3,8) (605 a0 b s ST yalol S o) (60

Dl o Olasybls

Sl el S5y dae )3 3 sl ly F
e (050 ) Camn )57 N-F
odaline (6350 )L l8 ST ycin g oladyy (sloogeis 13 odliinldyg0 (S, 56 9 (SS) Sl Calu ;0 01iySD (1035 s y
9 M 35 du (g s g oyl ddess) Cwlodgss Jghto (ilais (dgrodivaisliis vy (il (6ySws 3 Ll 50,1548 S590 0
SS) (o Ciylaols g s 5353y (o0l woy90 oyl LT gl ()i sy 5 svandd 30T 51 il 32 3,8 5yl oo gl
Cdodgs il o b6 5] i (b 1 bl Jlawiad 48 Wlords iyl poyS 1S 5 pgsilgl

i )3 3] o oty 35 )3 00 Jor s 9 Mo oS35 1 o8l (g 355 30 S (M Sl ) Mo ol 3930
Jlo ™ by o (63Mn ot (8 3l 40035 () S Lo Bty led o Sl g0 b 308 5 b solal g
S ol 03,8 @8 L oo (Mo (slaisislS sl 3 bjl sl i Cilio 4y 3390 o Slall (I3 owds T 4SS (Jlagy VFAD
S0y 48 Ml S 13 5 L (18 e 2 gl 31 O yplid 9 8,5 )8 oolitalyyge gl (s S 13 WYY L3l g
0T 5340055 8593 31 Ol 55 Sy ol (605)8 (Matin etal, 2020: 19 sReiche et al, 2009: 1034) 15 Sogls g e Gl )3 Sy90
48 s (S Lol ol ooyt (ol 4 O )91 29)9 4 o 4Tl 229 b (1 yo9u) 33,5 0 0mlitio (g o 5 (S) 31yt 15
T dodges Lt |y 558 & (6ol ) Sl gyl b ol b)) i3l

oty il 33 (B0 o35 8 31 ) Sl ey3 (5l IS 3 g Y2 B () Sl PV ipgo g 508 S ) ool
ol st Az 4 S se y 32 ool oo IV 31 (S0 (VY BY jaglast) 35500 12, 55y S5 5 el BT oS ol Bl o0
> o) Uy selS & o st b 5088555 s gt (13 85 el By ol Mol 55\ gl 913 s Jloo b Lai
& o Olgie U g3 8555y C8 Lo 6956 35 o <\ s Aoy 53 (DF-DY 15,0 VYFA) CulotsnyS o Tl 5 B oMb
(YA 150 VYAY) Canl 0t 0310 3 b guanse (S &y ( wguls

~ _—

o . 2 4
o f R .

Ol Slire 5 Bpro (2 Bl (250 X ppal =50, (510 b Sy AWl 3l (250 X g SR b Sycan Sl | (isu N pga
S,SS olS Slalad b ol y05 355 00 jolel 8y Sy bige I Joxo (50 VY b Mo 50 e (@5 8)93) 30 VY ) Mo 5y90 —50)8
OOV WY (ol ) Mo g = 50,8 TAMM 2016.13.16 : s yiawd ylaiis o5 Plo (oMol wyiwd Bylods «apdll g by 390 105yl e S

/ (Barkat & Khademi, 2019: 195) (URL2)469A-1878

Colyd oo e Al g Jloiuing, (il3S 0 ddenil S5y ol Cilos 5520 81 )3 118 wlio 3 ool (sl fodllygiwd JS Llsday
L S5y ol el g inivgy 4iyl55 00 5yla g Sl Muall 5 o 53\ Qe dllusy 90 0 0l sl Josdlygiwn b d)lﬁ}m



Ay g9 Sl Sljle (A i 3l g 9 S (598 Sy sl )3 Mo o s ] & 003)5 Olez 090y b 0 )80 Oy
33,550 Lo (L5 g Mseo) Iaguw )5V g (5l &t 3353 Moions) 0iody A )5 Y5+ ol g Mo )5 A b iy g 3900
Sy o0d y I dy 38 i Jeddlygiwd oyl il ur Pl 50 000,85 o Jealygwd b w8 45 (Rochechouart, 1867 : 321)
205 0 gl Jgloo (b b uges § J> 35 )3 Wl 35 o8 Sy s o B S5 Sl )3 Mo oS

ol Sl b SSpcan 5 SOl ol sl (035 ilizes sloogeds (sl Sy (o C8 Lo ol god e e Al 53
b ol e B il S 9 Sl ol ol J13y95 5 ()5 C83 3 Jladingy (yl3STb dunslie 13 g 0uls 03l yio
P e 5358 G 9355 U i gl alS 93 3 8B Sygon |y B (2)51/10) Jlite prleaSe 9 Mo ()5 V/Y) Jlitens
LYY sl ey )3 s 20155 sy Bl 33 ] 55y o 5 b iy o (o505 10 3500 5 i i Jlo
2 s A0S 0y 8 s 5 S5 Jglomo s y2 Sy S o 1 3245 29381 s s (0 4 ool ol s ()51 FY)
Siodyon (S VA/D) Sl )laz Loy (ML S350 ola 8lg)0) ogusy ol 5 5, 1931 030030id Cogusy (YL o 1l dy oI5
(S «55yS5 3038 Lo (1 (Ali Mohamed, 1888 6) dlus v b g5 & ]y dods 53,5 bglsen )15 (2,54/Y) Jlize 935 o
) S5 ey LS5 5 Mo Siasidyo <y ol (8l 85 il (15 slis) 5l 145 55 o Sl |y 50 ool gt s i (Sloges
Lol Sy a5 (ALl S5 e ¥ 3905 5 b oo 38 ()5 YY)y Y & y5h 2 1399 Ulsem 2553 5 5 505 03938
JLe Y'Y+ & diidoydgy (e a8 32 )05 oladyy Bauis b Sl BVt 5.6 S5ycan 30,8 Cils oadlygiawd (ibid: 10) 23,5 o
g0 3L ol (ibid: 11) 33,5 e o3liiu] 35 Mo Siwwedye 5l g b o il 38 (2,50 5) Jlito V) v 4 55 (e g (5 VFA*)
3 (5562 ol st &y i o) o (St 36 e gl |y o (4 Biged) Lnciad Jy i 3 555 )8 305 5
Gl OB sesmo e Joallygiwd U (60l 350 5 &S (Reiche & Voigt, 2012: 525) sad o il (155 3] Jols) yo 31 (s polide
Cand]

g asea e (ggmo 5 oS Cllas Aol pyonis €55, oyl o Ao |y el 45 (slgy B0 lie 3 e lolyy M|
sl 5 5B 1 51gl (g3l San oIS (S (JBUD) Sy I sl ) U 2 Sty il o T (o0l ) 5,500
S 3y 6383 (s A (S5 oS oS o Lo 15 3 iy o s g (5l (s oIS &S 315 o ] coolas
A 5 Y7) It 5 Mo i 5 (o5 )l it g 5151 500 i 31, 8 4S5 0 g s ol
Olod 93y5 (Sgie (g2 4S5 (2 3l 2 (el 93 g0 IS 3] g lodl3 0 )3 U S 55y, Walonid g i) B s
by O sy ol ol 5 Mo gy oyt §) g 9 450y o 5 S 8151y oo 9350 s 390 o HelS 4801 G035 o
oS 4 L (VWA (g l3) 1lodged oo bgloee jo b diuis Ly 208 a5 5 olols 4535 5,3 plosl s g 15163,S oo adsss JolS jolody
Sil3pon g 0dplw jos (L) (S5 eol35 )3 Jolore (I Sy o STy 50,8 s S Ul Ulilo 8187 Sl
(VD VY5 sl ]) Slo3,S oo o3l g Jgla sy 5 derc b o iy 51 I3 )3 Moo s gl 5 a8 o nyge 1 Mo

Ot gl 51y g 5 Mo a8 gl yolio s o5 Sy 5 by sl 515 5| (6105 ipgeo (sl 5,060 sl
2545 Cel 2 5olS 2 1568 o B s e (S (e iy Sl Joaly g BV Indiges Sy )3 b3 0
AU M 5l ol Loy 0o g 420 Ui o0 Bl 1usl 0351 g oo 4y Sy o ol 358 (3 o Jlo>!
oS ) (4oyd YO 39an) oy duwS T dn gy ol () a0 «y9230 3001 o5 )3 Cad] ol &S5 ,S03 01> o vl @Byl 4y, 0490
Calodgy o 31 L pas (glosle lgicds Mo Kiuwopo 5151 31 i 3928 Amss Masieo 4 Cnlan 5y S0

S el 3955 o ol (") ol LS 5 s 318 S50 ol i3 85055 S o Sligogd
S Boyed 3l 15t Yl (Sloy as odle ) 5l ool Al S Wb andl g o Cladyy (e g Sl 43 2y ST, Ciliso (slacals
St 085 5L cpptdliom il e 3 POl i g )yl ey S5 b S b &3 335 ol
g 930355y oyl Lo .(Keblow Bernsted, 2003 : 17) Cusloduy oo Cipnn 45 ()93 ol slacla) g i oSy 151555, ole

I o sl oo doklatey
W ale Y olods oty Jbo

l4)



) b clasydly
o 5y N5 2
Sapre Jaly) o

AYDY () Son

Al

Tos 8l alb 3y50 — i o0y 55 S0y (S5 4 o 3 0y Saw 45— Beo o Byl el gl )3 oMl
sLal )90 egiay a8 5ye0 4 " oasels Cows 4y Oyl i p3 03lo ol 390318 3 v (538l gt )8 5,00 b () 51w Lol (ibid: 19)
Calodgy (6w 3 00l oyl (508

3l 35 (6¥aw .(Rochechouart, 1867 : 321) WS o 0)Lisl o duST ol yoie 4y (Uw).u»)'tww) s Sy cuSy3 pd Qlwgﬂ Ry
Lz (20)0 =35 9355 Sy slavcinb 5JUT gl (Soldi, 1881: 183) dmd_so s oy aunST olyats 435 S5y o 45 o Jlowwiten]
J_.ob ule 9 élﬁ e &Baw LA»S)J)‘ P dlﬁ&) A2 0 uLu.u)u G0 VY U)S J.J?l 9 VY u)s )>|5‘ u)l.tj).s) Lgbnu.wlf)l dged
Kby o (@B g oy Olison dup5 Al b o Cals 3l (Sl acaS cpl 50 @l 0] jgias (S BT polas) " blaces

Sl b el (B 5l (pi5e P pga S SRS b by A 3l (s ¥ g
W oo oy Sligantl 35 g Mb (Gygo =305 c0ld sy Slgeniil 259 Mo (Gypo=o8 WY b sy Sligontl 5 9 Mo (g0 =30 8
Oylais MBSl Lo 90 106)l00S5 Joxo (5.0 8yles y59) 8350 15|05 e (B0 VYV - dad o Sloy slayin g0 16yl S s (50

(URLS) A.1889.239 : s> (URL4) MAO 902 : syt (URL3) D 6 : sy bylais
Sl yd S 3l odisdar i3 (G5l guar Sl 50 00le oyl wdxy Sl (Brongniart, 1844 : 528) wlei o oylis] Clad o Qlw;ﬂ EWy
aS nwe bl :\_L;?)‘l YV 130 VWWAY) (un ol Ml 9 (Y 13.0 VYFA) (us 58\ e 00,5 o (Bymo 35 )la18 5500
ol dne g ot S ) it SIS o L |y oole oyl 3105 5y Jguas et 9 O i 31 Olgent] auanST (6918 4o

T clazS @) osle ol b abay )3 Sbeiogs ob )l

ol 45 35 o SLed) g ol auilgu 50 b3 yedil 33,5 oo KT 355 03ke iyl yrels gulio 3 39 ge il 3 Cslis oyl ol
ulw—‘ Odxo S99 )l )_au y)}”gilo (Schhmmer, 1874: 523) ..\w)un U"?)S LY u‘wj S PL l; 9 .DQwUA Ul)"‘ .))|9 L:9)l )l odlo
95038 U L (ledsl (slaogS 3 onle oyl (AS15 5,83 oy Smpe Ol 3935 ool LL(VY 150 YWYA) s o 5 Syl 4,8 o
)8 peil Sy (WUlLE, 1966 : 163) (3,5 lhuw (G0 3 Ko ol s 5 s g )Ll T ol 0o 4L (oo () pelbancas
Al o (Soloy 8yg0 b

Lk g a2ld 318 K ol g byl Kol poo g o citnits Cantas 1 03655 (ilgicds 03528 ygbods VAF+ B VAT * dmd 51 09019 S
bl sl yolatods Baas 45 (S0 (6yuS) P ipsslgl (65 eSS (S iCunlazaS o Lols paslysl Calises oSy 3 5]
A4S (3)) poilysl duST ds Cgyme) (e Sblygl (630 (6)Kad 5 4By oo )35 03liznl g0 (65l 53 s =35 5 35 (S, Cilisen
Ceoldiy oo )54 (25)6 =50 8 B (21516 =35 () sib Sy Car Y ) 085 3 loges

92> ep VA 8w 35l /5.0 VE S blgl 4 glaie a8 _olal s (sla IS5l (g0lass )b =355 9 535 ) (slacabs U] ol
2 Oyl 40 Lg 3l ool oyl 00,LS dkels [isyinS Sl gag0 cpl (VY BV yols) M.\muo Ol Ty el S5 ) poshsl LT &



1y o s (a5 035 dlslas g Syl Jlias )3 58 (0 51 g B o3lo el 31 ool ocolSo g i 135 bty sl o3l (g
o ey geslin o (Jliw b ladpe bl gte den 3 55 o (Matin et al, 2020 23) 3905 85 e b Ol ol Slaglye il 331 domcs
i Nias s Sy S\t Wy 5] yecien (Sl &S s s Yuualt Al o) sCunlodges o o180 (il 3 00l

32 738 SRS b ) (3 ) (si5 N ppas

O g pgyS S o poslygl ST (206 -0y Mo 9 P95 S| o pglysl deaST (290 35 Mo (G50
A IS 5 305 oS 5l ol 4 Lo A IS 53 305 oS 5l ol o 4 o ity

5590 15 1SS Joro (3.0 VY ¥ (lys ¢ Slaguo] Sazeo e 5590 15 1SS oo (3.0 VY ¥ (lys ¢ sladeo] oo e
(URLO) A.1888.105 :(pusyiwd bylais bl Lo (URLS) 559-1888 :_suoyiwd bylos «pull 5 L9250

395 6l old )5 oole 3l 0318 jgbods a5 039y SIS lws dloil (5945 CBb > Gl o (A BY p9liss) daseo S BT wyys 3)
Ali Mohamed, ) 63905 0 (5)l 3 ((3LEe) (1,5 LouS 5] &8 WS o o)Ll (635 <0y 5] odlitanl 4 365 Wy 1> (59 Cuwldid)S oy
i 4y 55 ™ ol )5 (10 Bgad) bodiges duxr 5 (31 ymgnn (lyis b o8 Cal agiilygl AT o (558 Bl 4 5 (18887
oo oltlogl 13 oole oyl Al (SO S i dasly oyl 33 1) Aoy 93 Olgiee «yShesS 3l o3l pl Ay ne eme e
3 B 48 s dlge SByd claoglio Sl Sl S 5 A e Adpe Obyiie 4 5 gl ord OMaze Lags gl
Calodds o (3 Blo)S oo 3))5 b 31y OlasNgame 10
1 ol F ol s Jhos
VoY Oty g 5l

50

SIS b (2l (A3l e NN eal oSOy b el (Bl e N gal -8 (iloneS b el ATl s A g
ST o 9 pgsilgl AeaST 3 Mo (Sygo =50 )8 g pasligl b1 (29,0 -0y b (5y50 —50)8 ] o cpogilgl AT (206 =05 b Gyp0
Ei9m S5 o o3 VY 0k 05 055 53 b O3 omtlane 1 oS 1o s o3 33yl e S5 Sl 35 35
1969-328 : s yiwd bylais (yod Sloy oy Bylads Lol i 8350 106yl oo (5.0 VY b oMb 308 S5l ols S a blo jidirg
(URL12) (URL11) G314 1 pusgiasd B0 W F (s o lgio) desee e 1 IS
o yid Bylods MBSl o 8350 106,10 xo
(URL10) V.2019.63



Sy b slasl 3
o 5y N5 2
S iyl o6

AYDY () Kan

55

3 oy 5 5 23,5 o by 5 il 3.3 5 5 5 L Sl a5 o Sy 55, 05 S|
Troalen et al, ) Couwldil drwg VAYA Lo 53 (yuasao g 0] Caasdds CanagyS (6913 51 VA=A Jlo 3 ailyd )5 1wl pg,S auanST (o Soo
Gl suz VAT Lo 31y ol a8 0390 38y gl ggu sidabeo B15,1SaS 315 o 3l 03le ol = 4 )3 Loy 45,51 (2009 123
.(Brongniart, 1844 : 504) 1S o (Jlgie (ol SlogyS 20 a1355 3k 31 |y o Colr Jglite (slmoguis 3l So 9 438) Sy

Sl Ly sl oS3l (0105 5,5 o S5 3T ol .Calodmy Cud ) (8.0 VY 8w 3ol 51 (il Jlaws y3 03lo oyl 50,18
D95 Ul 51 S 50 dasma o (Sgh g di]y bidic 4 (VY LY ygla) a',\_mua Ol lyoole oyl 0929 0ol lyed & (laio
350Ul zlss (Reiche & Voigt, 2012: 527) Clodygl Cusdds oy (58 Gl G b pgyS ST S5 51 501 355 Sy (slman s
iid: ) "0y LA & 2 o) S S5 31y S 30 905 35 (15 i) niges b 13 3590 s Sy S
o)Ll 3w S5y o9 3l o0liul ) 395 Ay 3 oo e eyl 2 (rg38] CanslariS o Juols 3,5 S5y (ol 51 48 s 423 31 193 9 (526
33 3 yodgl . Canlodgy payS ST o 0355 () ¢l Jlain] &y 4 (Ali Mohamed, 18881 7) dgis oo duts 31,5 houS bawgs 45 S o
Olmer, ) Jlos o OLed O 3,805k (ot §355 )5 dlol g 3unb )l dy Sl 45 pgyS ST 30 I8 4y o g5luvaiare Aol 2 o
Ay 30 S5y Jpas )3 ol Lt 3l (28T 5 00ke ool b (), Slows olii] aeis Gl oy 1o Jlws 13 pgyS uuST sy (1908 61
D9 (lgis (V5 5.0 VWWAY) oun Calus Luall o (O (5.0 VWWEA) a5\ e alasjl odisdan i obgyl (ygie 50 D990 Ll

35 S lgis L (s logySh oMl ol by CunldiiS o Gl 3))5 bg)) 5 bas ool ) a8 5195 13 4 39y o (oS
Cawlodis o 3y ilyal 4 gy 5 )bosl o VAV /B0 VWA dmd 5l —00gs ol 13 edlawldyge 35 5355y (gldssS 48— (S,
LN baaogs s ) 3, LS 31 35 yodgl )] g il 48,8 0,00 o 31 35 (1, a5l Jlous) g (Schlimmer, 1874 523)
355 9 (Gyolyd 3l A B1 . mlodgy pgyS AT Slod (568 b 4 ¢ (Olmer, 19082 58) ois s 3ylg Loy 5l ol 4xiS dy 48 48 o 5l o
HeBoye0 0 dlas ) Wl JLassl Cogi Esly sglen (1lhed 3l dag0 daleis Lol sdols Cmd 4y inyl3S )8 5y90 1> pgyS LSy
Slog)S 2 Sy 3l o 5y Sl 4y (Sl 8193 )3 e (e Cguamo p3 0Lkl g0 (oo Sy 25 53 (1gag3 yoaliinn 33,5 oo
Syl 0195 )3 903, bglbee SLis Cpgody g (Solwe Cumad ]y 031 93 (5 UySaws 69 31 S 42 ol oo )Ll 3,555 g el
Gl ol gl 90 Jolao e 90358 Gl 90,58 1y () 4 0355 05 Juwr Ky dy ASloSis Cduan 8355 S ol lodls oo
Cwddn i (Slogais o 5 3ikas 13 5y ol )3 g led elad a8 438 (Centlivres-Demont, 1971 : 26) blosg33l o LIS
8yl (g3l 1S g Sl jicstr  Byme agl Sl Counygd 13 (LogySh pb S oyl 2 a8l (V¥ YV (ol 0LS) sl 00e] o0
Canlodgy o S5y CS Lo s O Jlowil 51 (S XYY (ol o gu)) o (slayin

s LK) Sy g BB )b eebe (slro3uSS) 3l okl yogMe Ll 5l (6 0 S Ll 4y bicuwd Caa e Sl
9 A_<_»)§v 59»_»: 4 ;s#;.«lm Lol dseiol> Cla) u.w.’Lof).u (599.@ u‘)a.) 0 L;VS); Lglm_i,) calw ..,\3]0.))91 9 @1&1}.&) 39».» 0 O@YL’
el a8l g0 (51035 95 il 331 il oyl B 8y95 )3 CalanzS o3 Jolis |y olalyy bous i 5 039y Sy
L) ol oo )i ol (35 3o 5 (ol A o iy < bl Sums 29 00 3] et 35 0 0ol )3 (o655 S5
ng
U115 S5y ol 3l dlisen (slavasidls a8 8,90 55 S0y g 3 Joldcio (o jumw) 355~ jaw y 0gdle 1355 41 ilo juwws
Rochechouart, ) 3,3 39591344 £y 5 0 g o duanST £)5 0 oy Sllganss] Maieo) leo,;fi QST 25 A (Gols (o ) (lgis
959 oyl L S o Juols 3540 lo o 5y pg030 S5 51 4835 s (g5 o (1 5 Clgeuts] jguias s dvgi L 48 (1867 2 321
31 63185 35 = e (glaa s U] gols il o 35 = (slavciubs 5t (ladiges 3JUT dio3ls gyl BT 55 S5y oyl owoliisyl



Sl poslil g e ST g poiligl 9 poyS ST (ol SOy (1l 1R Sl 392 5 G0 VY b Pl oy sl 518
(ALY o) T cuslosibes

Lt (3.0 VY5 A 395 3l o oo ol CILS o o Mo 508 Sy 31 oS iy 5, cilisieo (cloals 2 oo dy o Lyt
50yS5 bt (Sl S5y oyl cdasma e Al 4 ..).);5‘_;0 @l) oy amis 13 (3.0 VF ()8 ol 3l g dmy dnd Wiy 9 Sy B 40
Olgse (A dop3 Y+ g 508 o A Sy ol S5y bonds (gl 9 CILS T 10)3 Y g M 50,48 Suoyd YO 9 S5 ool
Ali Mohamed, ) Cwlodis 5S35 S5,S5 sy ) oloril db g 039 (ol ) dauis ) gy o 5,5 Jaallygiand (698 Jloss] 4 a5 S
Ol o () 95 51 Lol odis SIML 30,8 00> VY 9 CILS' L o> AY g ol oS oyl Jlgeiing, ()55 ,5 (188816, 11
1 iy S5y 3 ealitl 59 4 (2 VASY /30VYAY) (6o SIS il & )b 4y an 55y 45,51 (Rochechouart, 1867 : 322) Cawlodol
1350y ol 45 S Ll eyl lodgy S5y boss d bogyyo 455 o laall gtand 45 35 yuds (lgiso 0385 Jghito olely; o
acr (ol g 3 Lol (VY yo5us) ibly o bl of s 018 5 508 s 430087 LS o 9 M 50,5 sy b S5yt B
soa el Sl s BT s 15 5 ol 5060 s (A G5 k) ol xS o bl ol s &y «IUS L 30 6 >
A8 o ol ) b § CILS 1]

a5 o s M3 Ll 255 o ity a0 S5y S5 T 13 Baoe JoB 93 )3 Sy o o g03) (STogd 4 oo s
4 4 (Wullf, 1966 162) 158 0 (ilgie oy bl 355 g o o iS5 ol ool 5y93 13 1) o) 55,55 ge5 Cilgg .Cunlosnlive 5
O i) 26y 51g) el S5 S5, o0l 5IU0 culis a8y iy o ) 55 (ool B )3 S5 oo (s 2 g8 Sl
RRSCIE I IRCIR U BRY RN VIR A JVS N

f ok |
SRS b (2l (B3l (a8 Y g
Ol oSl oo e Sl sloged 4 blo 5o (l2a39S0) 30,8 4y blo ity 5 (53 JU) (o 42 ble
ol 5 bygiSag g ) UaSS oo (0 T A1l 1 IS (M 308 Sl Juols
(URL14) 511-1889 :_usyiasd byl U5iSas 8530 (855 e o3.0 VYOV s ocs5lpus

{(URL 13) 632-1878 ;03 3l el o

LSS, chle Cuild 5l oolaiu! ¥-F
Jlosl 35k 3 (53120555 13 () sbvarlow slonl () sl (pnS G )Ll (S )3 g, el 150
039-09G88) (32503 (AW B9 3 Jos ool il DB iy Calodgy (Jliuw 3 55y 32 (S0 Gl L 50325 i (slvcunlins
199 59 )L by e B Jloil ey (VF ) L) Sl dylSel (g (S5 s 58158 ) o o ol 035,
25Ls) 358 o ol 2 35 U5 M55 (s laigas g 93 (ol JB1 15 0 2,18 31 Aliged iy Cuslodgs oglusl (e 4 55 2B
S L o e (6L, 5) ool i pie g osiiassy Olad i 51 LT (g)l0y95 0 L a0 Lol (S5 ycim bouiv 15 (VF 9L Y

S5y pawlS )b 31 a8 = glo b Al 3 10 K, )'JQL»T IS G S5ycin il oS 3l yais )3 0350 Canl 000 418,505

O socdlagn aleadlades
WY ol ¥ oplads it Jlw

VE-Y Oltae g 5y

144



) b clasydly
s gy N5
S Jadllyl L6

AYDY (S

SA

oyl s o 5lS g 1o LncSy Lol 5] s 45 Copgunr s 55, cm 3Ll Sl i el ] —3005 oo o] gl L
il 585 g i b s sl 55 o3gmia ST L e plosl i 501 L oo (b anle 5 55y gy 28 o,
3""“54" ‘A"Lu" B85 35 59" )l)"l & °L§9 u9_\a).o dﬁ"’i”b L L&’&) L)"‘"’K (3’)"9 )| 9 La’“i’) UJ““’M )l (0 LS)I‘D)’A"L" J“’S’
Sl A5 (VY0 Sad) bl oo 2B 80 3l SSyidn (il B ) oy slo gy Jyaitel @Blgyd y9230 (Sl gy ¢ Sedtns
3503 5 3 o905 9 05 ked )yt 4y Sgdme () 3 edlisl 4 )ST (VD 9 VY yglas) Cnslasdl o5 oo oyl ,UT 5 o oolias

(Vo) Dgiis g0 050 (ilyed sVl Lo jois

o3 SN S ~ 2
Slods gl Sycain (oS OB ) asy N e e gl Sycin (o) SnlS 3l sy Ny b oy Uisiie lS 3l i Y g
(SNl ybgy s (63133055 b eSS bl Uy 4 (6313, b 3l Sl sl oo 5 Al Y6 gyl sl g, 4 (6513,
(OB)5) 3.0 V¥ b ol B VY e 3ol (OB5,K5) Bo VY- FLAYAY cgllal (OB5,K) 3o WY+ ¥ Ol

S5t 0
g o a5laj 5 i Ly 13 o ) ol Loles o8 b S5y e )3 )5 IS (G SN« Jgona ygucs SIS
L 4 Juaman pliel 3,8 (A g o 3 3558 5 i ol Oyt 1l 55y 0193 () Jlies (918 53 adbiygio (sl
i Slinge 45 533 ol elonsl 5ol s Sl 5 1 psle S il 4 cipte ol sl ol
oolyd o oo g usliibine il (Gloisir 4o 3 ohag g Siaaa o (s Jl )b 31, yse3e slacsygly
Sl S, il 3958 a1y calises (slaojes 53 Ol Jlaw i gy 40 (61355 308l (ISl 00 pols (slavaiis, 51 5o Nidges
SIS el ol ol )5 158 s (6918 00 Ll oyl Wnojge 1505 51 e o sl (6330 el
Ol Jli )3 03lnld)g0 (S £95 rge 45 390 S5y 9 S4SS «2lalj 3l el (155 il (laogais )3 i (S0
i Lagl 51 iy 4 45 aitn Loy S5y oy Aol payS a5 poilygl doasS] s Sligastl Mb 3656 .15, )9
SUgastl s Mo Cly35L Ggrpen o3y (ol 3l (S ConlazdS po bol o 5 (26 =35 05 Sy =508 S cilise
2503 3 sl bnds 53 oSSy S lodgy bl g 29y S| g poslygl donsST aile (50 g dbluosS Gl Jlho p3 oy
oy (G0 V¥ 8 y51o) Loaseia) L6 51 iy U g o iy 1S e a5, 51 (00,1 o dy s s oS el Lol
() £95 Syt Sl 5 it S el 55l 5 Slosed s ilo jams g (ol 42 blo ity 255 2 ilo s ol anisls
0250333y (32,03 (Al b )3 Joo (xl BB o300 (295 4 IO )3 1SSy cale Clld ) iz er ) O Sl
285 oo plLodl 3 e 1 S0y 68 ialS 5 S L S0 03,5 e (3 o 51 S Bnds 3 9 o il yolio b 0353
AT aAline oyl 45 0390 olaly) g 4 Gglane Baos 18 b )3 (631555, o9 Syalid D o L Baind glis .l
Ml LS oo sWodygliwd (500 51 .0)10 VS Jlaw (old 10 oguis oyl sbdrislSSloasdl u_\_e Slacud,ls 4y 0593 cpl o, Slaws
el 29 3 odlisasl 3 Ol Jlis (2o i b caslie 5150 1938 (3l sog oSy dops )3 (3B slacsslsi b agalse o
2 5450 8565 S84 daily Splie gl slabsy b 46 Mo g0 =508 85,55 (giluoalel sl 50 Mo Siuedye 5 )55



O b slaasges 51 GlsS e |y Ol (st JUw 53 pguiye 9y =2l Ol b it (sl puS5) S5 L 9 OS5 5 (ol b9nis

‘_9‘3)439 ’M& 3
Ll 3 o g (o Clw ol 3l (das ases e Oales )L 3 9 ClB ol ) dbg (Sgmge dudl w35
1y 6yl 3Rl 5 ;S JLaS (S diianis dgmamnn g o] Syiid (63l cblS 08 Mo ohidn (3313)),8 JLas] > ol Saiis Lo,

ot oo

bewdgig
33 YL (b g Canglio 5l aanSoy b I slaciay M S Canl Sdme (glaciaeSe jingh oyl ) (Pigment) (0p55)3) dguaio )
s J13)95 5 Vb glac >
2. Jenifer M. Scarce
3.InaReiche
4. Friederike Voigt
5. Moujan Matin
DiiigS 4y 3.0 VVEY g VY5 - dpuo wlis plasnl 4y 3.0 VYYA 5 WYY sla Sl pliel clyed ol o byl 4y (ogmmiils sbapliel oy iors 2
g5 o 35 OS] g duog, il b 51 il o gl cyeel L3848 Slusin U (3.0 VYYF g puSyual Gt 0 (3.0 VYEY (ke o o>
NAD=VA AV =YY AYOF (SO gome) (ST due) oyl 40 45 s Gmlfi e 2)S 3k (e oyl (b oMase ol dolie lgicay
ARACARA g2 S a g A S ARFAR V) ‘)iz,{) A= VAR ITYY do yuo (YOR-YA - FYA-YYY
S ) 3905 e 55 25U o ) 35 08 5 Jpiin gl 5 CE S ] g 4 33 ey bl A Y
LYYY YoY
oo 4y Ol 5 (5 LuwBelS ol 395 b i dy Conlyo 5l g 4 3 0B (63055 b a9 (S 3005 20 dooo (25l Ol oo Sl s A
(AR YY) ogeme AVOA VTSV addaludlslozel) 15,]
5053905 Zlg35 L)l b 11550 LS & Jgiine 4515,8 Bl 3185 )3 55 ol yodd 4y 48 50 GliastS guange (ol yiss assls o)l )3 cpuinod 93 ol A
ATFV-FY VAP DYOF ( SIS)) sgumo ¥+ 0 DYEY gl pocian) 153,50 lpl 4 395 olpas 55 1) lintS guwge g Ol puneds «aiSih oK
Canlonys)3 1S3 um pb Lol 4 el (N n b gpmlls b o 0 (o) b s puas ENVguaeo )ll8 5y90 55 )+
11. Oliver Watson
12. Art School
{(Ekhtiar, 1994:235-239, 270-284 YAV =YY\ :\YOF ( S0)) gwmee 10V YSY catdalislozel) (G dinj ol )3 Y
Ol 090 Jgaa 53 5 (VAN DYYAS (8 100l SClo) 3y o p (ool sty 5l Laith coydo oyl 51 oliso il yalon 133l 2 1 )3 s yall Lo N F
O Ol (o siyl) 2900 008 (1993 (o L 535 o 1Y+ Jlus 13 o
AYR B wg YTV VYRV QY AT el ulslosel sV YVY alBlis] LBy delig, V-0 VYV (L) .S diej ol 53 N0
(5¥-¥Y
.(Ekhtiar, 1998: 61 \Y=\Y :\YAY (ghol> 3+ ).z YO+ £ <URLT VYYD ()l GLA%:‘;;)T) S digoy ol 32 VF
(YN =TYY VYO L SIS5)) gemen) 5 dige) oyl 53 NV
18. Charnota
Y W Oyl & awslyd 5l ol Sl (slaalels g 555 9 ol o 4y a8 Canl (F) Civgs o ) o)Ll g0 laniS” Slosd ¢ yaseid oyl N
OaS5) A 550 iyl S e ot 01 (5 3 sl S a4y e 2 3 o ol 52y 0oy 9 -
Lladly sl byl 1 00,8 Juasd bgmioly lawgs (el joShe (sladon 5 aS Cawl )53 55550 (SF ¥V VYA

O socdlagn aleadlades

I ol ¥ ogled it L

£



Sy b slasl 3
o 5y N5 2
Sapre Jaly) o

AYDY ()Sen

Ve

Eao Slylal 51 ccaeldalllon 4 ((;dnJ;L:J‘)la)) 5 Og5dllylo A lo g 03 Jled (5.0 VY (4,8 (5 lol 31 Lol Cannnd yaseinn 5o oyl 2 liidl 585 Fo )b VY
OF YR (GleS5) Cunl 039y pole il

(BF-YY XY ¥R (LS5 AY-AY VYA o Ladl Ekhtiar, 1994:247-254) .5 b8 5y95 13 dan 3 Cuiags 3] 25T Can YY
Cmlodd o>)5T Oyl s ey Caps duidlyd 3l puSel jomwd 4 (3.0 YYSD Lo )3 48 0395 S Al YAY 51 S5 yr 50 Alasy glows Jlos ] &y YV
(YA DYEY (Candl S0yl )

Olsse b (Alexandre Brongniart) jLigy j0luSdl (cals dus QS 5l bl 1n 56 (gldon 5 jo30 a5 a3 o (i (yuto 5 puto Olaiss VY
.(Matin & Matin, 2018: 5) Cawlodgs YAFY Jlo > odisyiiio Traité des arts c¢ ramiques ou Des poteries

OS5ls 5 LLAN yolyy 50 4 dS aylb g0 43 Jalisie lbMa sl 5 Lk gl 3 &S Cal Ol e 5 31 Cawd ol )b yd Cosenl Bl G5 .¥D
Calodds 03ldtnl pnnss

oL LE 55 35 () o o iy 3035 1955 S 55 oy 0l ok 5 i oIS o o33 oy B oy (3 &0 425 Y5
SA8LYAY=YAY YOY=Y¥A VAVY Sl (ae) SO aiey oyl 50 . Slodgy (dur cudd g Ol iy (o (Jlaw Sl Cb o (Jguad
UMWY A B o (3] les o) daBld] oleall (B3 AF=VA 150 VY (g5le

hye) -2 VAVY /B0 Y JLas )3 5o (o joes 3,505 4 5 (S5l ol 51 (631300 gl [jpee 33k & Gl o o 12 VY
b peis (LB Sodh g (0)5-is p2e3) (s yg30 (3,565 g (Sl S 5l algull yuel GEE 13 33L L o (VYA VPV (g5l Lo
355 o)Lal (YVF VY AVFE L i) 1 VADS /5.0 VYVY Jlu )3 sl g

A s g ge Sladiges A s 4 () Sl Lol ¢yt b axiaS Juol i W55 4 3390 9050 515,18 Ll 48 Cns aseitio _tayd 4 jgins YA

Py o a5
ATFY wadll) ST a)lopl )3 .Clodged 3ylg bigyl 511y s )8 ol ol s (5945 L )> (i po oyl cyal 8,133 ol ol ool 51 ¥4
(YAA

28 o syl obig)l ol gyls 511y 595 3Lidy90 Syt ey ling, M oS WS\ o (ledl palgl VR A /(B0 WYY S o jo Y
9 (e VYAA L 55 oy ogde loduny oo 59y8 4y 5 1803505 9 ) Aol dlgo (53 18130 35150 13 (558 b 4y .(Olmer, 1908:: 46)
9 CoxMb dloee) CwlodndyS 7,0 sl 53 Lk Caps Ol g s Bgyls dlge s55ke 1S pal Sy 51 (43T K (o6 g Co Moy dlme
Sl o 7 slas Hla B yuac Slol 1) wline (S8 g CSb cpl Sow 31 STy g Ll SluS s s ly Jloxst aST(YA=VA YA wylo
S 3ols () LSan g aiily 5ol d . ail snd sy CalgiSh e 4 503 (lodlo 13 3y slou Cyaods a5 Cunl 00l K 51 Al 438IST XY
(Reiche et al, 2009: 1034) 1S 5y Mg didunds 10 Alg5 oo 930 851051 &y (5318
«5jly 8L,S SO 039 oais as b adgl (slaodw 3 oDl (Sl ymoipw 10 (o8l (slue Cilio > Mb Jlaxiwl a5 L )9T>l,g LbaJlyy
o3l M 3 830y 31 el 55 o s (oMb 353 (ol 4y 48 gl ol b (YA DIYRD 5y sPFA NV L gyl 9F5F Y- ¥ 1 YYR
Luolodis o

33. Johann von Lowenstern -Kunckel
S5y 3 O g (6 el STy 13 4 (. WD /B0 MIYY) STlg sl Ulymo (sl 515 C Lo g5 3 e LoySnl (sleal (ST andl YF
oBKwls lgisds |y Gloduol o g 15l s dighus 8y93 315l By (il (6,8 B8 550 S5y el 339yl Absls Wby e pois |y Clos o3listanl 390
(Scarce, 1979:79) .5 aisej oyl 55 C8)S Jl5,5 ()l zugy
330l Clod 03 5 (b pgn) So,,8 dnol oo SO b (0y94 prgnr) Sy Sl Caonnd jloz yudas 31 Aoy oyl 55 I35 Lo dgus YO
Oyl 53 (S9aio )90 ) pS'Cmwd wl i Calw a8 Gl 1S3 a0 oY L(OF-AY 1 3.0 VWEA (i oyl ple) Canlodsd)S lgie 5l 5 8,8
O S OYF =YY G V-0 cpluallac gozms SU) Cunlaidy o 418 4 M 5l 0,85 (jlolas wnlyd (o woyis > )0 Lo Lol 00 oibass iy
Sy Sl boglsen) Wil aeild 298 0 [ Mb o CublB oS 3o cslio p due wld (gl Culodgy (RS Sy sl CdS Ol o ol
2355 02 4,ST LY YE 1 3.0 WA cando |8 15500 ¢ Olmer, 1908 : 46 :Schlimmer, 1874 : 15..55) dgds g0 0450 jla8 593 51 o(S550,08 5
Cnlanisld dgmg 4155 593 3 () Ll
= 45 (Ali Mohamed, 1888 6) 5¢-is o S5 M gans 59y S 5 oy b Mo i3 ol 3 Lo a5 Gl (S 03lo ) oo e auiS 4 X5
VAo A Caas 4 3,855 L oo (38l900 31 1y (oMb Siawplspon o Sluas] Sllalol plis 5905 (85 oy b bglsee (oMb 1, 3l Ol co ywliol o)



Jeols G b M (5L JB) gd sialyd 13 a8 aily  Siculspe 03le oyl 45 Canas 423 31 593 (V0 AYYF ( Sluss) Wlodyol co sy
.(Matin etal, 2020: 14~ 15 <Reiche & Voigt, 2012 : 520 Reiche et al, 2009 : 1030) .5 sriodly Qngz,}ﬁJl.ﬂ ks sl L;fblfi Cax YV
Keblow) s oo disliis ((Ao.’l 2o Olgie b oMl (sla peogpuw 53 oS Sl QIMT Sol> S oy Seree Stibnite) le,o.,,;:ﬂ udlgus (55 YA
2 080k Slouing 4 Sl b .Cunlodgs cgyre 35 (Ao yur Kinwh g «J:x’il\ ) 4 (Giludo o )3 O 3,08 Alawlgds o (Bernsted, 2003 : 17
S50y Lyl 53) Llodygl s Hladsds (olos) g &ty 51y Ol cololiis S g (5 lesS 48 33,5 oo pastine (Su,b (gte 13 Kiw oyl b alal,
(VYN VYYD pgato cpdeases SYFR NYAY (6ypliud (g Y+ VYOV (e (ylail 113+ IVWAY ( Sgpm VA VYES (gil, 5U)S)
S (e (50 08 5 s S5 el 5 Tagac o () 1t i b S5 3] il St 1 5 5 55
Candld gy « S5y S8 S8 90 ol (gall Caliis 4y g o |y £age ol S (WYY DVYFR (g3l (5L )Sh) WS o
Sy Q‘WT e Al b aidlg A yomie Cauuial 5 oy SLS 90 (650l Canlis joShe (l)ed )3 4S 3yl dgng Jlain] oyl YA
il ol Gl el wld b (@l 5 o Cligin
5l (g gud daldl ;3 g (YF WWAS ( SLalS) 3 o pb do puo Kis 31 )i ) o0 linl 90 ddgl dlge Cuwypd p3 4n)31 Slals” ¥+
Uy gl Ol ) Olgeussl g3 31 S5 «Goio Soyan (sla blS ge5 361 gl < opl 2 ogMe amd o ) T 51 Jeols <S5y 53,98 0950
.(Holakooei et al, 2014: 453) <SS digo) oyl ) .Cawlosibunys Cud
(Reiche & Voigt, 2012: 520 Reiche etal, 2011 149:2009: 1030) .5 s ko (3l ol 51 BT s ¥
Lo 92l el ol LSy g 919“95”‘ Soy SWles ole (Gloguis 4y aS 35y S (yulgl (Sl (415 i (Nicolas Le mery) 6yl M5 . ¥Y
(URLG) S5 i il 5 20,8 pitain VY-V Jlo o1y giolaacdly
(Y5 G0 AYYF Bltasee 010 150 VYA b 5 Tipem STAR-YYVS 150 VYoV o 3)ome oIS 15 p0) o5 i ] 5 FY
LYY YV Slodl sl 08 150 VYA (8 00dl Lo <Schlimmer, 1874:523) .S aigo) oyl 5o .¥F

45. Triuranium octaxide

46. Sodium diurante

(URL7 ‘Brongniart, 1844: 519 <Strahan, 2001 : 181-184) .c5 oyl pl )5 5 st @mlﬂ Cax ¥F
Matin et al, 2020: <Reiche & Voigt, 2012: 520 Reiche et al, 2011: 149 ¢2009: 1036) .cSS o ivdl L;Lm},)lﬂ bl umlf] S YV
(15
Sy alis g 3UI b5 (3)b 51 .(Reiche & Voigt, 2012: 526) sa3 o p5 (pasilygl dewS T lgieds ()] slwlits 5l osle oyl U] ol FA
500 &5 Oleo ol o (olas Sy oo a5 4 50yl 31 (ibid) Sl O—"’T 3 (5 Bale S5 a8 s o iz 13); Sy (lgie L VY DS 43 09550
brdnly dadsges dmn (g3lwodlel pLin VYV 510 (6ladsgel oy ¢l Jloin] dy 15163, 0,Lsl sy 41 35 (1)Kot g yto a5 G365 cslens
(Matin et al, 2020: 23) Cuwlodis
(Matin etal, 2020: 15 ‘Reiche & Voigt, 2012: 520 «Reiche et al, 2011 : 149 2009 : 1036) .S y3 30 dlza},)lﬂ ks @mlﬂ Cex ¥
z» «I)_ﬁ 25w Sy &S 03l Glgie (S 1] odas olisl 93 (hyld ladiges dan pyodle oyl 5l odivg )3 Sloeings 4 Canl S5 Ll 0+
g . SO) CnlonyS (il 35 9 () slacSsy cuS ) IS |y o 4 e3le ol Cudle (6,505 9 Cansl O b b)) o Mol (] 5 SR> goudS
(¥VY yvay
Slozg (3520 S Slogd 3 o35 S5 () cSlsg &2 Mo 353 o 3 5 o 3 a5 st o 0SS o (s Y
(Reiche & Voigt, 2012: 520 < Reiche et al, 2009: 1030) <SS ool (b Ul ol saalive Caa OV
.(Reiche & Voigt, 2012: 520 <Reiche et al, 2011: 149) .. ,5s ‘_gl.m}f)lﬂ ks samline Cpx OF
(Reiche & Voigt, 2012 520) .S sl (sl jIb golis sanliue (sl .00

O socdlagn aleadlades

I ol ¥ ogled it L

A



&b
AV =YL 080 g s Jlhw gyl Caio 5 (I .OVYYE) L pdliee ¢ Sl
4-2y0 g hlae Lopls o s 2 pas (IS (LB g pin (Soad s asgase 0B i oS (VWAR) iy (oS
2ok g s il o emld
Tl LinisS 4 BT g 5Ll o) ) ol el s sl B33 33 ) 6 Jlo ks -V FEY) 08y dases cailaludlnloze]
bl @l Las) s Lad)
S glsd 10l Slay Jaslowldoste useas (Y .z) (S pols gl g )5 (VYFY) -———~
AV =V (OY) N L it ) L oaylB 4 (58 (claliS den 5 5T L(VYAY) iz ) oLt
50l Olojl oMl slisyl 5 Kimyd lylig 1l 3)Lid] ol LiniisS ) .lagua) asb i (VTVA) . puseoe o« SLoll fiadl
el (69 yudoeo dliaol 3o g 0390 ilsuliS sl i)
Ol o BLLS 53 Lgiseo . yall dsdas gy [ yw la ] i) £lgl (3 Ul aased) (o VWAY) ity (g5le (sdl
A=YVA0Y sk byles
Ye=0 (V=) ¥ 88\ luall)ls zeze 5 (e e (VYY) ol (LS
i h g sede il ESyd 1 les (ooled] Chugy 3aios ) (3 yalesd) L(VYVY) das] piione o ysl ¢ Soped]
105 Ol dpe apw dar 5ol g N (B ilore (2 pallAuss (WYOY) (b gl sz (pllpunds (ided (6)lal
Oyl i gl GlenSin,
oisls Ohlasl olow CSyd 10l i Ola g g pS e LOVYEY) g3 gl
Lginns ] Jlgiaw 3 )55 Crane 31 SWLe 381 Y F/EVOA diw oylas (8.0 VFYR) .yl (o i)
L g 1] il dwydo s 5 Gy g wlio mabes (oM JuSias (el YAY/TAFAY i oylas (3.0 VFYD) m—— ==
L g ] g2l )5 duydo ddliseo pgle oyt Slelo Jodo FAY/YEY + + diw oylais (VY0 ¥) mm-—
Lz 1] (o sbyin 0)l5) (g5l oS Coonad )l )3 )35 FEF/YOAVY siaw oylas L(A\TYY) ==
PERNIES SR TTSY S I FARD RRCE KW S B
S o8 shacil b el 53 mozo 2o 03]l By Ba850 5 e yplg Bayan 3 g 55 (1YAD) bollas ey o S
s S Jadlg) b aslas 3 55 Ssleg s 13 Lot 3 (M Stpees s A5 58 (VF1) e aons (Sl
s R RAD VY Loy
vy B ) g by leaSimyd 1l 05 oljyilae Bl den i ( Sivyy y> (liivg)d) LAl (B &aial) ((VWAY) .oobuyel ¢ Sgpm
4obbl) (VAAA =AYAY 7 AV AVYY (60l dge UL L) 18 0)90 10 den i Glya (o 9 Julod (V¥R 2) on g0 (OleSTy
Ol Olegeol (Olagiol olily bl pole g lsl 0.80asls (onis pitite Lyl suoliin) S
YAYY b3k byleis (s ypdae duae) Y luagaw BLUS 55 Lgies [ Jas d50us] (5.0 \WAY) L o 55\ Vil
(09 8yl Syl eyl Ol (o) glimg s ISl 7S (5.0 VYD) e dese duw w03l Hlas
g8 Elprn 105 Ladl gl sS4y o ol A g L(VWAY) Ol o cptisee ((8ypling (Sppo
0y 1l oy 7 5 53 S iaes (VFRY) L e dos (Sl
4o dadas 10l b O s e e [y lr ] a0l (2 s B0 pms (5.0 VIYY) g 5000
AV bk syl il Lo ol 5 bgises . alaialis
eS8 Gl s lojle LS dgrume 5 dea] (63l B 6B 5 e plid 3l 13 Kycian (63l BT (VWAA) ag g )
0l Ol (65035 9 wdlio



Oy osls Shyliaas) 0l pes Sl et plozal dy . cordatd) Y500\ L(VWFF) ioxe (53, 56,5

Ol ol allas) (s . Sl (Jaiws 34856 g don 5 ) ) S (VW) -

Ol oMl (Gygr0n Lo BL0LS 10y S0+ —00Y g3 s (VFYY) o)) adle dgs asbyg,

oMl (Gygeen (Lo 6l50lS 105 FYY =¥VD slao)loss pylear a9 Y+ =\ (slaoylois (Jol als L(VTVY) A8\ 2By adbys,
sl Cligdss § Sldlas 3850 ¢ oyl

Jslaw Shles) 10lpeg 6o\ (68 (B (V10) Lo e (o,

(o OlLas) 1 0lye5 B (g 5> (Subyd e\ (lesiS g 3 «yea) IYAY) ol K540 K,

a8 5 Ololadc] oS dssS 4 Aot el o3P O Plune 5 oo Ty @BPOne (WWFF) lliie o pms < s
Oy o&sls lylasl <oyl e . v

o SBOLS alow C8 1005 - cyanonall SV L(VTFY) o lte ciglllo

Lol )3 bgisto - yoslis uwgd) Ol den i [ Jas &5us] (30 VYVY) L e LYY ) S\l (y3geilies g csdis g (das s
AV byl Lo

Sl p85 9 Ola 10l L8809 13) 958 ) 7)o & Jazme pliel L(VYVY) (oM oy

Bylacis (Slo BluliS” )3 Lbgasma V¥ —YA . yaws Sguilyd by Lo, liyme don i [ ot 850us] (3.0 \YEA) ous (38l Qe
NYAY /Y oLl

A8 )3 bydome LSVl andae gy [ ol Jogil 5 a3 05l 10V OAVY) agils ey Slilllosge
IVAEYYY (oliitliS oylais .ol o

(V¥ ol 3 589) 08y 10l -5l Lopele 4025 )28 (G093 13 (S @live ((IYAY) by )8

A e 50 08 Bl 4 by pe . sllaad] @l (59 Ao [ das A5eus] (B 0) LIS (e poad asBl)) (dlae) B
OFA/5 b3k bleuds . oMl (glygs o Bl 5 bogises .o V1D

ol 1l Lad) gl sS4 ol s g el plys L(VYAS) .l maoldllg) o SLils

VVAYY - ol syl iyl Lo BlulS” )3 bgaseo [ St ol ] cymu 398y (30 VYYY) oy odlieols

bbb (Looyeeds g sidas Seonlyas) (a5 g ol U b)) 53) (il st Seal o Mo sanyys L(VFVY) iy e ool LS
Oyl Olaguol (g 00831 (Oladuol pim olKiils (odis pisio _awlidslS

U888 Wg Y Bl 9 590 (A YAA) WD )\od g oM alors

FAVD b3k yleis .oy olKatald BlsulsS ) Lgama [ ot 15eus] (0 )+ +0) .\l as geome

g olails L) 10l eg gl M ) 3 80 (3803 Slanass 05 L(VTOY) .y ¢ D)) ogume

IVEY bl byleis . oMol (glygis oo BlsuliS” )5 bganme [ ot Gt ] cliisiyime gl Yoo (5.0 VYYF) Llaaseo

NV VA0 F ooy Oy By 005w yogio sS4y .dolyd oS (VYY) . jguais plosco

8ylocit . Sguoy B (il BlulS ) g asa [ ot dens] ) 489S0 (33N (B0 VYY) 0l pmmnidlis iyl Sho
Xavye obsb

g0 Elyso 101505 P el ies pusead () .z) Gytas w8 Cye (VYAS) mm-—-

Syl Sllassl 1y o BB s (abeS 4 gl piias S\ (VYEY) algall pcien

Bylocs . oMl (gl Ldzmo BBl 43 Lgaso [ Siw la | ot Qe 33 sy s CaS (8.0 VYo A) b ol 1o
e b bl

39 OlR5 -oly s lows! ploc] dy .63)yuts Lo Ve 4y LV YFY) (g5 ys 2l Iy pp0

I o sl oo doklatey
W ale Y olods oty Jbo

vy



Sy b slasl 3
o 5y N5 2
Sapre Jaly) o

AYDY ()Sen

v¥

il [ S Ola ] @bolStascs 50 BT ylakudlteine (sla wyd illao duder (o @ Jgo) (30 VY+Y) . 5o G518 1300
AYADFA Cad alas . oMl (sl yulomo ailsulS )3 bgises .(yatal])3 aS)lo dusydo dpale aols acllallls

SEFY (AY) VY oliwl daiouS (a)la B oyed tlalu oSyl elie o o155 4 20) mluallzese (VYA+) plygis )3 duwg

Ali Mohamed. (1888). On the Manufacture of Modern Kdashi Earthenware Tiles and Vases in Imitation of the
Ancient. (J. Fargues, Trans.). Edinburgh : Museum of Science and Art.

Barkat, H.N. & Khademi, Z. (2019). Qajar ceramics: bridging tradition and modernity. Malaysia: IAMM. Publication.

Brongniart, A. (1844). Traité des arts cé ramiques ou Des poteries consideé ré es dans leur histoire, leur pratique et leur
the orie, Tome second, Paris: Bé chet jeune.

Centlivres-Demont, M. (1971). Une communaute de potiers en Iran. Le centre de Meybod (Yazd). Wiesbaden:
Reichert.

Ekhtiar, M. D. (1994). The Dar al- Funun, Educational reform and cultural development in Qajar Iran. New York : New
York University.

————— . (1998). From Workshop and Bazaar to Academy : Art Training and Production in Qajar Iran. In L. S. Diba, &
M. Ekhtiar (Eds.). Royal Persian Paintings: The Qajar Epoch, 1785~ 1925. London: 1. B. Tauris Publishers.

Holakooei, P., Tisato, F.,Vaccaro, C., & Petrucci, F. C. (2014). Haft rang or cuerda seca? Spectroscopic approaches to
the study of overglaze polychrome tiles from seventeenth century Persia. Journal of Archaeological Science, Vol.
41,447-460.

Keblow Bernsted, A. M. (2003). Early Islamic pottery, materials and techniques. London. Archetype publications.

Olmer, L. J. (1908). Rapport Sur Une Mission Scientifique En Perse. Paris : Impimerie Nationale.

Matin. M. & Matin. M. (2018). A preliminary study of a nineteenth-century Persian manuscript on porcelain
manufacture in the Sipahsalar Library, Tehran. Mugqarnas, Vol. 35,293-299.

Matin, M., Gholamnejad, M., & Nemati Abkenar, A. (2020). We must send you a sample, A Persian European
dialogue: insights into late nineteenth century ceramic technology based on chemical analysis of tiles from the
Ettehadih House Complex, Tehran, Iran. Notes and Records : the Royal Society. Journal of the History of Science,
Vol. 75, 1-33.

Reiche, 1., ROhrs, S., Salomon, J., Kanngiel3er, B., HOhn, Y., Malzer, W., & Voigt, F. (2009). Development of a non-
destructive method for underglaze painted tiles—demonstrated by the analysis of Persian objects from the
nineteenth century, Anal Bioanal Chem, 393 (3),1025-1041.

Reiche, 1., Boust, C., Ezrati, J. J., Peschard, S., Tate, J., Troalen, L.,Shah, B., Pretzel, B., Martin, G., ROhrs, S., & Voigt,
F. (2011). Noninvasive study of nineteenth century iranian polychrome underglaze painted tiles by fibre optic
visible reflectance spectroscopy. In I. Turbanti-Memmi, & S. Heidelberg (Eds.). proceedings of the 37"
International Symposium on Archaeometry. 12th-16th May 2008. Siena. Italy. pp. 145-151.

Reiche, I. & Voigt, F. (2012). Technology of production : the master potter Ali Muhammad Isfahani: insights into the
production of decorative underglaze painted tiles in 19th century Iran. In H. Edwards, & P. Vandenabeele (Eds.)
Analytical archaeometry (pp.502-531). Cambridge : Royal Society of Chemistry.

Rochechouart, J. (1867). Souvenirs d un voyage en Perse. Challamel Aine (Ed.). Paris: libraire commissionnaire pour
la marine, les colonies et I'orient.

Schlimmer, J. L. .(1874). Terminologie medico-pharmaceutique et anthropologique Francaise- Persane. Tehran:

Lithographie d ' Ali Gouli khan (Reprinted: 1951. Tehran: Daneshgahe Tehran).



Scarce, J. M. (1979). Function and decoration in Qajar tilework In J. M. Scarse (Ed.) Islam in the Balkans, Persian art
and culture of the 18" and 19" centuries (pp- 75- 86). Edinburgh : The Royal Scottish Museum Edinbrugh.

Soldi, E. (1881). Les arts mé connus, les nouveaux musé es du Trocadeé ro. Paris : Ernest Leroux Editeur.

Strahan, D. (2001). Uranium in Glass, Glazes and Enamels: History, Identification and Handling. Studies in
Conservation, 46, 181-195.

Troalen, L. et al. (2009). To acquire a good name’l : specimens of 19th-century Persian tile-making from the Tehran
workshop of the master potter Ali Muhammad Isfahani. In E. Hermens, & J. Townsend (Eds.). Sources and
Serendipity- Testimonies of Artists Practice. London: Archetype.

Watson, O. (2006). Almost Hilariously Bad: Iranian Pottery in the Nineteenth Century. In D. Behrens-Abouseif, & S.
Vernoit (Eds.). Islamic Art in the 19th Century- Tradition, Innovation, And Eclecticism (pp. 333- 362), Leiden,
Boston: BRILL.

Wullf, H. E. (1966). The traditional crafts of Persia, Their development, technology, and influence on eastern and

western civilizations. Cambridge, Massachusetts and London: The M. 1. T Press.

B0 @l

URLI :https:/ /mashruteh.org/wiki/index.php?title=%D9%85%D8%B0%D8%A7%DA%A9%D8%B1%D8%A7%D
8%AA_%D9%85%D8%AC%D9%84%D8%B3_%D8%B4%D9%88%D8%B1%D8%A7%DB%8C_%D9%85%
D9%84%DB%8C_%DB%B1%DB%B3_%D8%AF%DB%8C_(%D8%AC%D8%AF%DB%8C)_%DB%B1%D
B%B3%DB%B0%DB%B1_%D9%%86%D8%B4%D8%B3%D8%AA_%DB%B2%DB%B0%DB%B1 A S\e
BT (s @dime (Jo Slygh (oo pilay 09 Y0\ il

URL2: https://collections.vam.ac.uk/item/0211494/dish-unknown/

URL3: https ://collections.mba-lyon.fr/fr/notice/d-6-carreau-au-fauconnier-c40267d1-64bd-48fd-ael7-
881210d43966

URLA4 : https://collections.louvre.fr/en/ark:/53355/¢c1010321771

URLS : https ://www.nms.ac.uk/explore-our-collections/collection-search-results/wall-tile/321166

URLG: https://education jlab.org/itselemental/ele051 .html : Antimony

URLT7: https://digitalfire.com/hazard/325 :Uranium and Ceramics

URLS: https://collections.vam.ac.uk/item/O83283 /table-top-table-top-isfahani-ali-muhammad/

URLOY: https://www.nms.ac.uk/explore-our-collections/collection-search-results/wall-tile/ 321150

URLI10: https :/ /www nms.ac.uk/explore-our-collections/ collection-search-results/tile/ 821565

URLI11: https://www britishmuseum.org/collection/object/ W_G-314

URL12: https://collections.mba-lyon.fr/en/notice/ 1969-328-trois-musiciennes-373b64f1-d7bc-4374-9b50
b78c0d434488

URLI13: https://collections.vam.ac.uk/item/0O211715/bowl-ali-akbar-shirazi/

URLI14: https://collections.vam.ac.uk/item/O113632/tile-isfahani-ali-muhammad/

O socdlagn aleadlades

I ol ¥ ogled it L

Yo



Sy b slasl 3
o 5y N5 2
Sapre Jaly) o

AYDY ()Sen

\td

References

Adamiyat, F. (1982). Amir Kabir and Iran (in Persian). 6" edition. Tehran : Kharazmi.

Afshar, 1. (2000). “The Beginning of the Translation of Books from Farangi into Persian”. Iranology 14 (53): 79-110
[In Persian].

Afzalmolk, Gh. (1999). Isfahan Travel Book.ed. by Nasser Afsharfar. Tehran: Ministry of Culture and Islamic
Guidance, Printing and Publishing Organization; Library, Museum and Documentation Center of the Islamic
Council [In Persian].

Al-Biruni, A. M. (1995). A-Jamdahir fi AI-Jawahir. Researched by Yusuf Al-Hadi. Tehran: Elmi va Farhangi(in
Arabic).

Ali Mohamed. (1888). On the Manufacture of Modern Kashi Earthenware Tiles and Vases in Imitation of the Ancient.
trans. John Fargues. Edinburgh : Museum of Science and Art.

Ansari Dameshqi, Sh. (1979). Nokhbat al-Dahr fi Ajaeb fi al-Barr-e va al-Bahr. translated by Seyyed Hamid
Tabibian. Tehran: The Iranian Academy of Letters and Arts[In Persian].

Aown al-Lobanani, G. T. (1873). Al-Dor al-Maknun fi al-Sand e and al- Funun. Lead print. Beirut: Al-Amirkan
Press. Preserved at the National Library. Bibliography no. 122261 72[In Arabic].

Bahari, M. H. (2022). “The Production Technology of Underglaze Stoneware in Shahreza during the Second Pahlavi
Period”. Interview in Shahreza, Shahrivar 23rd[ln Persian].

Balaghi, A. (1972). History of Tehran. 2 volumes, Qom[ln Persian].

Balkhi, Sh. (2016). Kanz Al-Zawahir fi Ma'refat al-Jawahiredited and researched by Sarvenaz Parishanzadeh. Qom:
Assembly of Islamic Reserves[In Persian]..

Barkat, H. N., & Khademi, Z. (2019). Qajar Ceramics: Bridging Tradition and Modernity. Malaysia: [AMM.
Publication.

Biruni, A. (2004). AL Saidnah fi al- Tabba  Pharmacology in Medicine). Translated by Bager Mozafarzadeh. Tehran:
The Academy of Persian Language and Literature[In Persian].

Brongniart, A. (1844). Traité des Arts Céramiques ou Des Poteries Considé ré es dans Leur Histoire, leur Pratique et
leur Thé orie, Tome second, Paris: B¢ chet jeune.

Centlivres-Demont, M. (1971). Une Communaute de Potiers en Iran. Le centre de Meybod ( Yazd). Wiesbaden:
Reichert.

Collection of Crafts. (1005 AH). Manuscript preserved at the Tehran University Library. No. 3875 [In Persian].

Details of Porcelain Production. (1284 AH). Manuscript. Preserved at the Library of Sepehsalar (Shahid Motahari).
No. 2833 [In Persian].

Dowilat Elliyeh Iran Newspaper. (1993). vol 2. 551-650. Tehran: National Library of the Islamic Republic of Iran[In
Persian].

Dushuz, L. (1324 AH). Ma refat al- Badayé fi al- Fonun va al-Sandyé . translated by Mirza Isa Khan Tabib. Lead
Printing. Tehran: Mubarakeye Shahshahi Press. Preserved at the National Library of Iran. No.8-19980[In
Persian].

Effendi Ghazi, R. (1313). AH Al-Manhati al-Manafé fi Anwd@ al-Sandye . Lead Print. Beirut: Al-Arabiya Press.
Preserved in the National Library of Iran. No. 21951-8(in Arabic).

Ehsani, A. (1957). “Tile and Pottery Industry”. Nagsh va Negar. Winter 1336/1957.4: 1 1-17[In Persian].



Ekhtiar, M. (1994). The Dar al- Funun, Educational Reform and Cultural Development in Qajar Iran. New York: New
York Univercity.
Ekhtiar, M. (1998). “From Workshop and Bazaar to Academy : Art Training and Production. in Qajar Iran”. in Layla S.
Diba and Maryam Ekhtiar (ed.). Royal Persian Paintings. The Qajar Epoch, 1785-1925. London: 1.B. Tauris
Publishers.
Etimad al-Saltaneh, Mohammad Hasan Khan. (1984). Forty Years of Iranian History during the Reign of Naser al- Din
Shah.vol 1 (Al-Md dser va al-A sar), by Iraj Afshar, Tehran: Asatir[In Persian].
Etimad al-Saltaneh, Mohammad Hasan Khan. (1988). Naseri History. ed. by Mohammad Ismail Rizvani. Vol III.
Tehran: Donyaye Ketab[In Persian].
Fi al-Ma dden al- Nafi a le Tadbir M ash al- Khalayiq. undated. Original translation by Rafi’ al-Tahtawi. Manuscript.
Dates back to the end of the 13" century Ah. 87 r-115p. Preserved at the Library of the Islamic Council. No.
6/5499(in Arabic).
Floor, W. (2014). Traditional Crafts in Qajar Iran. translated by Alireza Baharlou. Tehran: Peikareh[In Persian].
Hamedi, M. H. (2018). Essays on Art History. Tehran: Peikareh[ln Persian].
Holakooei et al, (2014). “Haft rang or Cuerda Seca Spectroscopic Approaches to the Study of Overglaze Polychrome
Tiles from Seventeenth Century Persia”. Journal of Archaeological Science 41.447-460.
Igbal, A. (1945). “Sabzeh Maidan and Dar al-San@’i Assembly” [In Persian]. Yadgar4 (9-10): 59-70.
Jamalzadeh, M. A. (1335AH). Ganje Shaygan or the Economic Situation of Iran. Berlin: Kaveh[In Persian].
Johari Nishaburi, Muhammad ibn Abi al-Barakat. 1383/2004. Jawahernameh Nizami. by Iraj Afshar. Tehran: Mirase
Maktoub[ln Persian].
Journal of Agriculture and Trade. (1298 AH). Second cycle. N0.12[In Persian].
Kashani, A. (2007). Arayes al- Jawahar and Nafayes al- Atdyeb. by Iraj Afshar. Tehran: Al-Ma'a[In Persian].
Kazemzadeh, H. (1322 AH). Hossein s Student. Lithography. Preserved at the National Library of Iran. Bibliographic
10.778340(In Persian].
Keblow Bernsted, A.(2003). Early Islamic Pottery, Materials and Techniques. London. Archetype publications. Ol lio sl ale adllaby
Kian Asl, M. (1993). “Study of the Problems of Traditional Iranian Ceramics (related to Glaze and Body), (Natanz and )k ¥ ol i JLs
Shahreza Ceramics)”. Thesis. Department of Handicrafts. Faculty of Isfahan Campus : Tehran University of Arts[In = V¥ ol 50t
Persian]. vy
Mahboubi Ardakani, H. (1976). History of Institutions of New Civilization in Iran. vol 1. Tehran: Tehran University[In
Persian].
Malek al- Movarrekhin, A. (2007). Mer at al- Waqayé Muzaffari. Vol 1. Edited by Abdul-Hossein Navayi. Tehran:
Miras-e Maktoub/[In Persian].
Malek al-Movarrekhin, A. (1338 AH). Discovered Mines of Iran. Manuscript. Preserved at the Astan Qods Razavi
Library. No. 49210[In Persian].
Matin, M. et al. (2020). “We Must Send you a Sample, A Persian European Dialogue: Insights into Late Nineteenth
Century Ceramic Technology based on Chemical Analysis of Tiles from the Ettehadiyeh House Complex, Tehran,
Iran”. Notes and Records : the Royal Society Journal of the History of Science. 75: 1-33.
Matin. M., & Matin, M. (2018). “A Preliminary Study of a Nineteenth-century Persian Manuscript on Porcelain
Manufacture in the Sipahsalar Library, Tehran”. Mugarnas 35: 293-33.



Sy b slasl 3
o 5y N5 2
Sy Jadlsl ol

AYDY ()Sen

YA

Mining Science and Recognition and Separation of Metals from Mineral Mixtures. (1271 AH). translated by John
Lewis Schlemmer. Manuscript. Preserved at the National Library. No. 1 1069[In Persian .

Mirza Khalil the Physician. (1308 AH). Natural Wisdom: A Treatise on Chemistry. Lithography. Preserved at the
library of the Islamic Council. No. 249[In Persian].

Mirza Saleh Shirazi. (1968). Travelogue of Mirza Saleh Shirazi. by Ismail Ra’in. Tehran: Rozas [In Persian].

Mirzakazem Mabhaalati. (1307 AH). The Principles of Modern Chemistry According to the Teachings of Motam al-
Sultan Agha-Mirza Mohammad Kazem [In Persian]. Lithography. Tehran: Dar al-Fonun Polytechnique Press.
Preserved at the Library of the Islamic Council. No.179548.

Mohammad ibn Mansour. (1956). “Goharnameh”. By Manouchehr Sotoudeh. Farhang-e Irdnzamin, 4: 185-302[In
Persian].

Mohammad-Agha. (1324 AH). Principles of Mineralogy. Manuscript. Preserved at the library of the Islamic Council.
No.2161 [In Persian].

Momtahen al-Dowlwh. (1983). Memoirs of Motahan al- Dowlah. by Hossein-Qoli Khanshaghaghi.Tehran: Amir-
Kabir[In Persian].

National Archives of Iran. (1925). No. 26200/297. Table of Teaching Hours of Different Sciences at Dar al-Funun
Polytechnique [In Persian].

National Archives of Iran. (1329 AH). No. 6758/240. Collection of Taxes from Tenkar Mine in Sabzevar [ln Persian].

National Archives of Iran. (1953). No. 25877/264. Report on the Tile-making Section of the National Arts Department
[In Persian].

National Archives of Iran. (335AH). No.297/31483. Announcement of the Holding of Classes for the Education of
Arts and Crafts next to Dar al-Funun Polytechnique [In Persian].

Olmer, L. J. (1908). Rapport Sur Une Mission Scientifique En Perse, Paris : Impimerie Nationale.

Reiche, I. & Voigt, F. (2012). “Technology of Production : the Master Potter Ali Muhammad Isfahani: Insights into the
Production of Decorative Underglaze Painted Tiles in 19th Century Iran”. in Howell Edwards and Peter
Vandenabeele (ed.) Analytical Archacometry. (pp.502-531). Cambridge : Royal Society of Chemistry.

Reiche, 1. et al. (2009). “Development of a Non-destructive Method for Underglaze Painted Tiles Demonstrated by the
Analysis of Persian Objects from the Nineteenth Century”, Anal Bioanal Chem 393(3):1025-1041.

Reiche, I. et al. (2011). “Non Invasive Study of Nineteenth Century Iranian Polychrome Underglaze Painted Tiles by
Fibre Optic Visible Reflectance Spectroscopy”. in I. Turbanti-Memmi and Springer-Verlag Heidelberg (ed.).
Proceedings of the 3 7" International Symposium on Archacometry. 12th-16th May 2008. Siena. Italy. 145-151.

Ringer, M. M. (2001). Education, Religion, and the Discourse of Cultural Reform in the Qajar Era. translated by Mehsi
Haghighatkhah, Tehran: Ghoghnous[ln Persian].

Riyazi, M. R. (2016). Qajar Tilework. Tehran: Yesavoli[ln Persian].

Rochechouart, J. (1867). Souvenirs d un Voyage en Perse. Challamel Aine (ed.). Paris: Libraire Commissionnaire Pour
la Marine, les colonies et I'orient.

Sarabi, H. (1965). The Repository of Events, the Description of the Mission and Journey of Farrukh Khan Amin al-
Dowilah. by Karim Isfahanian and Ghodratollah Roshani. Tehran: Tehran University[In Persian].

Sarmad, Gg. A. (1993). Sending Students Abroad(during the Qajar period). Tehran: Bonyad[In Persian].

Scarce, J. M. (1979). “Function and Decoration in Qajar Tilework” in Jenifer M. Scarce (ed.) Islam in the Balkans,

Persian art and culture of the 18" and 19" centuries. (75- 86). Edinburgh: The Royal Scottish Museum Edinbrugh.



Scarce, J. (2019). The Glory of Qajar Art. A Collection of Articles on the Culture, Art, and Tilework of the Qajar Era
[In Persian]. translated by Alireza Baharlou and Marzieh Ghasemi. Tehran : Khat va Tarh.
Schlimmer, J. L. (1874). Terminologie Medico- Pharmaceutique et Anthropologique Francaise- Persane. Tehran:
Lithographie d’ Ali Gouli Khan (Reprinted: 1951. Tehran: Daneshgahe Tehran).
Shishehgar, R. (2021). Monochrome and Polychrome Tile Production Technology in Shiraz during the Second Pahlavi
Period [In Persian]. Interview in Shiraz, Sharivar 24",
Soldi, E. (1881). Les Arts Mé connus, les Nouveaux Musé es du Trocadé ro. Paris : Ernest LerouxEditeur.
Strahan, D. (2001). “Uranium in Glass, Glazes and Enamels: History, Identification and Handling”. Studies in
Conservation. 46: 181-195.
Talbouf, A. (1968). Masalak Al- Mohsenin, Tehran: Pocket Books Company[ln Persian].
The Science of Making Porcelain. (1268 AH). French translation by Mirza Reza-Khan Rishar. Manuscript. 74-38.
Preserved at the Malek Library. No. 2/ 1482[In Persian].
Troalen, L. et al. (2009). “To Acquire a Good Name’'l : Specimens of 19th-century Persian Tile-making from the
Tehran Workshop of the Master Potter Ali Muhammad Isfahani”. in E. Hermens and J. Townsend (ed.). Sources
and Serendipity. Testimonies of Artists Practice. London: Archetype.
Turkaman, M. (2011). “An Analysis and Study of the Translation Movement in the Qajar Period (Until the End of the
Naseri Era 1212-1313 AH/ 1797-1898)”. master’s thesis. Department of History. Faculty of Literature and
Humanities. University of Esfahan[ln Persian].
Vagaye Ettefaqiyeh Newspaper. (1373). vol 1. Nos.1-130 and vol 4. Nos. 471-375. Tehran: National Library of the
Islamic Republic of Iran and Center for Media Studies and Research[ln Persian].
Watson, O. (2006). “Almost Hilariously Bad : Iranian Pottery in the Nineteenth Century”. in Doris Behrens-Abouseif &
Stephen Vernoit (ed.). Islamic Art in the 19th Century- Tradition, Innovation, And Eclecticism (333- 362), Leiden,
Boston : Brill.
Waullf, H. E. (1966). The Traditional Crafts of Persia, Their development, Technology, and Influence on Eastern and
Western Civilizations. Cambridge, Massachusetts and London : The M.I.T Press. sl slain ol adkl iy
Yousefifar, Sh. (2011). “Majma’ al-San@'ye (The Experience of Modernization in the Professions of the Royal ok ¥eols oas s
Workshops of the Qajar Period)”. Ganjineye Asnad21 (83): 42-64[In Persian]. VY Gliae) g 5y
Zakaria Razi, M. (1967). Al Madkhal al- T4 limi. by Hasan-Ali Sheibani. Tehran. Tehran University [In Persian]. va
Zakaria Razi, M. (1970). Ketab al-Asrar. translated and researched by Hasan-Ali Sheibani. Tehran: Tehran
University[ln Persian].
Zareh, V. (2009). Polychrome Tile Production in Shiraz. A documentary film from the tile workshop of Ahmad and

Masoud Shishehgar. Cultural Heritage, Handicrafts and Tourism Organization of Fars Province.

Online Sources

URTI :https :/ /mashruteh.org/wiki/index.php?title=%D9%85%D8%B0%D8%A7%DA%A9%D8%B1%D8%A7%D8
%AA_%D9%85%D8%AC%D9%84%D8%B3_%D8%B4%D9%88%D8%B1%D8%A7%DB%8C_%D9%85%
D9%84%DB%8C_%DB%B1%DB%B3_%D8%AF%DB%8C_(%D8%AC%D8%AF%DB%8C)_%DB%B1%D
B%B3%DB%B0%DB%B1_%D9%86%D8%B4%D8%B3%D8%AA _%DB%B2%DB%B0%DB%B1 <\ S\\___»

OB (G @mdhme (Jo Slygh (oo pilaey 09 Y+ il
URL2: https://collections.vam.ac.uk/item/0211494/dish-unknown/



URL3: https ://collections.mba-lyon.fr/fr/notice/d-6-carreau-au-fauconnier-c40267d1-64bd-48fd-aecl7-
88f210d43966

URLA4 : https://collections.louvre.fr/en/ark:/53355/¢c1010321771

URLS5 : https ://www .nms.ac.uk/explore-our-collections/collection-search-results/wall-tile/321166

URLG: https://education.jlab.org/itselemental/ele051.html : Antimony

URLY7: https://digitalfire.com/hazard/325 :Uranium and Ceramics

URLS: https://collections.vam.ac.uk/item/ 083283 /table-top-table-top-isfahani-ali-muhammad/

URLD9 :https ://www .nms.ac.uk/explore-our-collections/collection-search-results/wall-tile/321150

URLI10: https ://www.nms.ac.uk/explore-our-collections/ collection-search-results/tile/ 821565

URLI1: https://www britishmuseum.org/collection/object/ W_G-314

URLI12: https ://collections.mba-lyon.fr/en/notice/1969-328-trois-musiciennes-373b64f1-d7bc-4374-9b50
b78c0d434488

URL13 :https://collections.vam.ac.uk/item/0211715/bowl-ali-akbar-shirazi/

URLI14: https://collections.vam.ac.uk/item/O113632/tile-isfahani-ali-muhammad/

Sy b slasl 3
o 5y N5 2
Sapre Jaly) o

AYDY ()Sen

A



The Impact of Technical Innovations
in Color on the Visual Evolution of Qajar Ceramic

Abolfazl Arab-Beigi

A PhD candidate in Comparative & Analytical History of Islamic Art, Faculty of Theoretical Sciences &
Advanced Studies of Art, University of Art, Tehran; A member of the Department of Handicrafts, University
of Kashan, Kashan, Iran. (Corresponding author)/ abolfazl.arabbeigi@gmail.com

Samad Samanian

Full professor, Department of Handicrafts, Faculty of Practical Arts, University of Art, Tehran, Iran/
Samanian@art.ac.ir

Abbas Akbari

Associate Professor, Department of Advanced Studies of Art, Faculty of Architecture and Art, University of
Kashan, Kashan, Iran/ abbas_a_uk@yahoo.com

Received: 20/05/2023
Accepted: 06/08/2023

Introduction

The visual characteristic of ceramic like other works of art in the Qajar period (19th century Iran),
underwent fundamental transformation and followed the dominant trend in the art of the period.
This trend showed significant differences from the previous ones. Such changes were most evident
in the field of ceramic coloring due to a variety of emerging color spectrums, which had no
antecedent in the Persian ceramic before, nor had they emerged as they should have. In theoretical
debates on this issue, the reason for this change is generally attributed to the changes in the social
and aesthetic tastes of the period; however, there is not much talk about the impact of technological
innovations in this field. The present research aims to answer these questions: what factors caused
the emergence of innovations in Qajar ceramic technology? What role did the technical innovations
play in the formation of the visual evolution of ceramic of the period in terms of painting and
coloring?

Research Method

To answer the main questions of this research, the areas of innovation in technology were first
examined and evaluated from the perspective of studying and teaching new sciences, translating
and writing books on new sciences, and importing new technologies. Then, in two separate
sections, various examples of technical innovations in the coloring of Qajar ceramic were
explained, including the application of new pigments and the production of mixed colors. In this
qualitative research, a historical-analytical research method was applied, and the data was collected
through library study and field works. Various sources were used, including historical texts and
references (books, manuscripts, and documents), works and documents in museums and historical
buildings. In this research, the main emphasis has been placed on the remaining Qajar ceramic,
color composition of which has been subjected to chemical and micro-structural analyses by other
researchers.
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Resear ch Findings

Contrary to the popular belief, the visual changes in the color spectrum of Qajar ceramic were not
solely due to a change in aesthetic tastes of the time; hence, the innovations made in ceramic
technology during this period should also be considered as an important and influential factor.
Sending students abroad, the establishment of modern educational institutions, the translation and
writing of new scientific books, and the import of new technologies were among the factors
resulted in the emergence of these innovations. As a result, they lead to the transfer of knowledge
and new equipment, especially in the fields of ceramics, glassmaking, mining, and chemistry. Each
of these fields had the potential to influence the traditional process of Persian ceramic in different
areas. Coloring is one of the things influenced by the modern currents of ceramic technology more
than the other areas. The result of this influence was the use of new pigments in variety of
decoration, including underglaze, monochrome, and polychrome which led to the variety of colors
used in the ceramic of the period. Gold nano-particles, lead antimonate, uranium oxide, and
chromium oxide were among these pigments, from which different spectrums of red-pink, yellow,
yellow-orange, and green colors were obtained. Some of these pigments such as gold nanoparticles
and lead antimonate were rare in Persian ceramic, while some such as uranium oxide and
chromium oxide were even unprecedented. The production of red-pink gold color in Persian
ceramic started from the Zand period (18" century Iran) in polychrome works, but the effects of its
use were manifested in the Qajar period. The use of this color in Qajar ceramic increased
significantly from the last quarter of the 13"century AH/AD 1860s-70s to the extent that it was also
applied in underglaze and monochrome products. Lead antimonate was widely used in the
underglaze ceramic of the 4™ AH/AD 10™ century in Iran, but its became obsolete until the
beginning of the Qajar period. It was in this period that its use was revived in the underglaze
technique as a result of familiarity with the true nature of the antimony mineral and its role in
obtaining the color of yellow. Uranium oxide and chromium were also popular as two emerging
colorants in the underglaze technique of Qajar ceramic since early 14"AH/AD 20™ century. The
combination of pigments in the underglaze technique is one of the other measures employed to
achieve a wider range of colors and was not popular until the Qajar period, especially the late
13"AH/19" century. Yellowish green, bluish purple, and brownish green are the most common of
these colors. In order to increase the variety of colors, the Qajar ceramists also made a good use of
the concentration of colors in painting. This was done in the underglaze technique by diluting the
pigment with varying amounts of water, and in the poly-chrometechnique by thickening the paint
with a vat and by reducing the paint from the surface of the work.

Conclusion

The results of the research demonstrate that the modern technology of coloring in Qajar ceramic
was mainly focused on the underglaze technique, which indicated the awareness of the ceramists of
the period of technical capabilities of this neglected method in ceramic painting. Another important
achievements of Qajar ceramists in the face of technical innovations in the field of color was the
“indigenization” of such techniques in accordance with the tradition of Persian ceramic. The use of
glass powder, tenkar, and gold potassium alum (tawas) in the preparation of reddish-pink gold
pigment (which was contrary to European methods), the use of this pigment in underglaze and
monochromatic techniques, or the combination of new pigments with alkaline-lead glaze, common
in traditional Persian ceramic can be considered as one of the prominent examples of this
phenomenon.

Keywords: Qajar Ceramic, ceramic technology, color making, coloring.



