—DPIIROIIR MWIN
133 HxWw2 0”P01 N1°ON

DANIRNAA D297 ADIPHAR AR MAYRR N°2I107 "92 :5195 Y
D°0I1°27 ADIPHA DYWRM

9= Sy

5w 9173 Iman 0737 ,0°95 YW 013w 62 IXRIMI Hn73 NIPLA (2021 TYD 7 3B A) 3713p Nvn Cnwa
,14-8 ,6 ,5 ,3—1:2 ;6:1 DMPPX) B 7yma 12301 70°0I7 @957 N3 L.NNK D01 RN 15 ;0°01DV
297 WA L(1:3515,7 ,4:258,7,5-1: 1 031°R) 0293 11 91377 02 IRXMI A 71I9m2 12°R7,(26-2:3 525-16
2517577 NP3 % 12vBw 715XRDM PN IR 7OXPM N3N NPPIPHT NIING DX UERH 0°1I0°YII 2257 NIIXI
91°R) TR PI2P2 7291 ,17707 A7 RN NWRIY T ARNY 0°2IRING 775N IRYMIW N21077 293 9
10 H¥7,7922 I7TWI NN 03 XTI 37702 T RN MWRID IR /AT IRNI 7712 DY IR T00nT,(1:3
IR NAXINM D217 °XDNA TIRM NIPWY 17 1AW 17372 IWOR 0TTIWN OINRND 11PMIAY DIREHNT

,91797 NYPR NNOWA L,51m75 NP0 72Y2 1IDMIW 0°13p3 IRINIW 0°¥DAY TIRD 0917 7DVIM 0957
; (Pollak 2005 ; ©73WN AXIV) 21975 NT° 2912 7987 PO % (56 TP :273WN P°a%pI%) NPINKR 2mI 011Tn
DI075Y) 107D DIV PREMD NAIMW (L7 IWN TPOWYP1DI 1°2%%) 7IV0R N2TINA Y1737 N3RPT N°22 0132
502 TIDMIW 0°73p27 5 (2021 T3 5 1999 Y1937 NIP3INY XIVOP ; L7IWN 7DD TITTNA 1O NWRD
9XRYM N33 XMW 02237 TIRM 0217 022371 P21 (1994 WAIYR) D*INR 02723 7 10D QAN ,AINPY
YW AW NYXAN? JIXIN WK L9957 YW 0D nnRn n1Tna ,anaa Ywn ,noa1ot 09 113nh
YD Qw 211577 037 01772 ANNR N33 ,N°P7 N3N 5 (Weinberg and Goldstein 1988) 17770% 717 RN
Y1937 ©37 ITATEINTA PTIT? IDI,APHID N2TINT 5 (37OWN 1IDIPYIIY) N73137 79D NIX1Y JUP TIRYNA N3
.(M”73Wn NoPY 1Y)

3XI1M7 022377 91991 ,31071D 07V 91575 NTPBA 0122 TIVOR NANNA IRXMIW N¥313773 °95 NI IR
,AP0ITA7T ADIPNT NPWRTI NP1 ADIPN *YWa 19157 I 2w NI¥ING NIRDN DY Y7807 WK RIT IR
SMIRT MI2P2 IREHIW 72P NININD TNPHY

519913 ,7%1Y 12702 ,°27YnT 99932 Swnb 0T 7an0 7%1502 IRENI,0°117 0795 0R37,0°0071 0°71901
X I2ININW 7’ R N277M2 0°73pA7 ,(Gorin-Rosen 2009) NIMIRNT N°»IN7 ADIPNT *A2W? JIRINY

NR (25-5:3 IPR) D73 70T (26 ,4—1:3 ,2,1 DIPR) P0Y 2P NINYEYY W7 973 1739 7933 [RIIR 19177 Nnwn aTn
JINTOIRIOW 7IDT 797 MIRNT
P01 BTV JPREAN 3 PUTTI0R’A NI 110910 YV PR NI PR 2



DI 27 ADIPNR DPWRI DANIRNDT D177 7DpNRN 71712 N1IYNND 193107 95 51975 N 2

DT 03 IRXNI QW ,I¥I PIP T2 ,MIVIOR N3N 5 (2002 [1I7) N IMIRND YP IR W ADIPNY ON
NPWRIY 7T0 ARNT) NPLITAN ADIPNN NPWRIYY NIMIRNT NI ADIPNT MRPw? JIRINWY 738YH N2 YW
30171 172 2N2 MIDMIW 1T PIB INIRM 0°712p27 5 (Gorin-Rosen and Katsnelson 2007 5377309 /77 ARM7
.(Jackson-Tal 2015) n°3719mW 37°0179I8Y

,(1:3 52 0°IR) N1°9D7 0D ,0°RI3R2 JPINRYI (1 I1R) NP 721N ,°31219°0 770 °D DY 1IXIN° 0957
,(25-7:3 I1R) MNVIYT NILOW 1R 191 KT L(6-2: 3 TIPR) 0’PIAN NIDIDWITI NADY ,MIXIX ,N2IPIR 19
.(26:3 IPX) 11DV IXINN 71027

(1 97°K) PP

I1°R) B 71ym3a IR¥MI 7292 DAR 7I9p 5 (8,7 ,5—1: 1 IPR) A 799132 1237 ,01IYp YW DO0YN 0°13W IRENA]
LI 7DIPNA TI13RY NPIPDIR NPT L7707 R RN MWK IR I ARNT DIYRR YW (7 .(6: 1
NYPa WIWR NAD NPLITAT ADIPNII NOPIIN ADIPNR YW TN 17709 /I0-/an DIRNA IRy
—377 NIRMD D23IXINNT 2219912 IPPY2 NP IREMI YwnY ,7I00R N27INA NPT N2 AP NININD
¥9195m1 077331 173 NPV IREMIW NIIWRT P0IDY .T2°KI 17702 T RN 118 02212512 NINDI 177707 A7
%) WDHR X, MMM WHwY 1937 NIYITAT NIWRAN PPN L0507 MNP 2933 02w my AP
12PN P0pY 213 NAIPN WA WY

DID°LM NIIWP .7IVMI AN Y52 DPPYD NYDIPM DY 7177 ,AWIT DV NINT,AYITI IMVY 1 'On 7Y
n1°1577 oW 11, Weinberg and Goldstein 1988:49, Fig. 4-8:80, 81) 712’3 1721 ,72°302 0> IR IR¥MI 77
(@YW N°33 73712p NIYHI AREHIW M7 1DIXI 2RI INDWW ,NIVIVA 72173 NAEY 722157 1737,NID01
19733 19RYMI N33 R¥MI 7T DIDY .A2IYN 7DW 18I 91D YID%p2 %I NYDIPM ,ADIPT IOW 2 ‘oM TIVRY
7OW 47 3 NP .0°Dd1 @237 0 INRAT (Weinberg and Goldstein 1988:48-49, Figs. 4-7:71, 4-8:79)
,ADIPT IBW 191 ,271% 79173 3 /01 7IYR .07I0R 113N MIYDIN T 01BN NP ;AIYN ,A%IN NYDIPN
ADIPNT 93 TRV NAMII NDINIRA IXIDN NIIWRY LMW1 1DITY IDIPT ADW 71971 ,7I0p 4 ‘0N 79V 12°K)
:370WN N0PY>I7Y) N%p1 N27IM27 (Pollak 2005:9*-10%, Fig. 2:10-14) Y175 17°02 03 RN 171 ,0017
(6-3:2 MY

7MY733 7IRYMI N°22 XXM NINIT NP LIBWY nnnn 21%n nrrT Y95 A ,apny 5 'on 1Ivp
7% N27Ina Ywn® %7932 0°21 0°InRAY (Weinberg and Goldstein 1988:53—54, Fig. 4-15:109, 111, 112)
.(¥12932 71712p NIYnYI 0yw N2 03 1771321 N0 117157 0w 11, Gorin-Rosen 2009:84-85, Fig. 2.52:1, 2)
MY :370wn 11021PY>1?) NP N2 (Pollak 2005:7*, Fig. 1:6) Y173 NPL2 03 IX¥MI NINIT N1IVp
Gorin-Rosen and Katsnelson) 71¥1R N3712 Ywnb 1X¥HI,0°I0X 0*ITRI 03 TIRD 7IDI DID°V .(7: 1
.(MDOI N127 N17IDT oW *1,2007:81-83, Fig. 3:6-8

DIDPVM NP L3770 77 ARNY DIRINNT Q221991 Y NPIPDIR K71, ADWY NANM *PDIR 037 6 '0M 7IVPY
n°33,(5 ,4: 1 M2 :370WN NI02IPY11%) NP7 NAIN3A ,(Pollak 2005:7*, Fig. 1:8, 9) 2115 nPwa XXM 77
0”INX27,(Weinberg and Goldstein 1988:45-46, Fig. 4-6:49, 50, 53) 1181 QW *3 190w , 71’33 79RYH7



17777793 Dy

09D0M .9°¥? 13XI7W NPT *0ID°0% 03»WY TWDHKRI ,0°2I%1 NYAV *0°03 077 871 7 0/ 012V .0°DDI 022
N37IM2 IR¥MI D217 02002 IRINIW 7IVR NIDW 2w *71% BYINT 17DOM NR DXIN 212512 0°0°027 YW TN
(27233 ©12p%1 Y7 3% nIpi ow 71, Gorin-Rosen 2009:86, Fig. 2.52:7, 8) %W

P

D1YPRL1IPR



DI 27 ADIPNR DPWRI DANIRNDT D177 7DpNRN 71712 N1IYNND 193107 95 51975 N 4
1% »
n1yn 93 773 Yo oI ‘on
NPY12 7951 N°31577,(WIP 170 4073) TIRM 71217 AT 7P oI vyn PIPTonens | 1008 101 1
n91oB Y RPm M
NPYI2 7277 7951 N°21317, 2183 22700 N1D%p AT YR PN PmapIpntns | 1006 103 2

oMW oprpom

NYYI2 7277 79°0n MO131, W02 NPEIpn AW AT TIVR
R0 D pom

0’12 D’P’P’?T‘H nNPYIa R970n N1

N1YIA 71337 7951 N°31977 N1 Y53 YW PIY MY
o°ns Dpopom

D’P’P'?TH N1°YI2 12717 ,212°07 N119°1 °112°0 1127721 10 NID°R
o’

0°12 D’P’P'?Tﬂ NPYI2 7277 : 39991 IMINT NIDORI DWW

D715 ©°p°PYMI NPYIA 17,7717 AP

5w o°nno ay n°hn
%N 11132 7702

amn

TIN2 TRE LY
5oom

vYH 0113001 D10
nYoxrm

NI 19700

%I 19103

PP

PP

MNP
TIRM P2 Snbno

PIpronons

PIpronons

1006

1006
1008

2015

1006

1006

103

103

210

103

103

(2 I°R) N9DY 09D ,0°P1ap2

19303 Q23077 @957 N2 5(1:3 515 ,7 ,4:2 DIPR) D30 0°93 YW 0°13W AVIIR PIIRINI A 779n3
0°972377,n1795% X 0°p12p2% TP NWR? NP1 MDW L(25-2:3 52516 ,14-8 ,6 ,5,3—1: 2 D™11°R) B 77vn3
0°0°02771 NY°7°77,NIDW 00377 7127V [DIXDT— N*IDY IX I5? P12 NIDITT — D777 NHOINI Y2 N 7
071100 0793 7 107D 713 TV ,0PIX .IVOP NANM IRIMIW NPODY 0217 21973 NPV IRXMIW NIDTT YW
XIVOP ; [NI°I7DIR NI79D WIPW] 51 I1°K : L”IWN 7I021¥37 11T, 2WnY) 7T X YW WY IRIWIDIAN
(16-13 DI1°K ,126-124: 2021 T1I7T7113 5 [N°3D] 40: 1999 91937 mban®

(17713 X?) IXMXY TWHAD WK NYNYN DIPT ADW DpPnw ,0°p1apa YW WX MYIIYH NITAR NIDW IREM]
TIRM IXIDI PR PYR NIDW DY 0PI .(2,1:2 IR, PWNY) WRA MIYIIYN DPMIXPY JDWH NIBW 0pont
923K N2712 77M2R7 1IN YwnY IREHI 0, NN ADIPNT NPWRIA NIMIRNT NP7 75PN
QP3P IR 9V .(8-6:2 11K ,307—306 — 2 7IYM ;41,39 ,35,34: 6 1K ,298 — 1 71191 : 2002 1177 3)
SIRIIVT 2°20 NIDDRI 1990IW ©°PT QWINPT BRI (2: 2 IPK)

nS»WR %R NIBW (4,3 :2 IPX) NP0 0Ny pTIn 0 nyY AN M1D°pa N1aRIvA NIDW XXM 13
.0MIwn ©°93% 1M DvIWwD ©°923% 17 15NWR 1Y ,TIRG NIRIDI NPIPIRPYY NIRIRY ,n1oph ,0op1apa’
51957 MP3IMD XILOR) N1PID NYDIPH JPWH NDW (YW NIXIXI NPIPIR IREMI LYWnY 7I00p N2IN3
NIRIXI PI2P2A .([0IDT2 MID°12 NILIVA 39N NIRIR] 60 ,[1°H ,NIIVR NMIXIX *NW] 19 ,[N°IpIp] 17:1999
.(Gorin-Rosen 2009:92, 94, Fig. 2.54:1, 7) X1y N27IM2 IX¥M 77 0ID°0M 7DW OV

VINA 22 PMVIYAT — WRI MYIYH ,JBWH MDY — NP35/D°P13p2 MDY YW Y173 Inan 1van
1K) IRNET PY O VIMI ADWY NN DPINR D'VIND IR L(7-5:2 IPR) ADWY DANM 7Y IR PT OPDIX
Weinberg and) 77n%732 79RY1™7 N33 IR¥MI ,INT IR AR VINA QWA ,0°PIT NPODI D°P1Ap3 .(8:2



5 TP By

.N1°5D7 0°25,0°P12P2 .2 IR



NI ADIPNT NPWRI NIMIRDT N°2177 7DIPNRR 7712p NIYHN N°3107 95 51975 N

(TonT) .2 IR

nwn i} M3 Yo oI %5 on

n12°K1 YW MY 00T 200 NPaY R 2157 12w 783 Maw | 111300, D703 MANR-DTPIY | 2012 206 Ip/p1apa 1
01 ©°p>p2M1 NTPYI 71217 ,272°01 MID1 170 £ 1311 1IN nYoxM

DP°P2M NPYIA 71377 ,212°0 MID°1 23270 £ 13303 I MR n%58m 19103 PP | 2012 206 I5/p1apa 2
oy oI ARy

TIRM 7313 MR N21577,0”N029K TIRM T°PT DV ML’V | MPINI00,71DI0D PR3 PP Ynvns | 2020 211 Jp/p1apa 3
NIPPDIR NIYAPI0 [PYM ,NPYIA ARYN oI AR

2370 : 7133 N MR 7YY N> YW 03 12N, YwiIn T2y nn PATPIPT | 1006 103 1B 4

0713 0°P°R2M NTYIA 7377 ,212°01 MID7
0715 LRR 7M1 NI 1397 19103 1IN MR PUTIn T2y M 9100 PpTYRbns | 2013 207 Ip/p1apa 5
PR NIPYIA 7297 ,212°01 (191 23970 : 1913 AN MR noIn ARy PIPIonoAs 2020 211 a/p1apa 6
oo

,212°071 173573 1120 : 71211 1IN MR 2571 T2 D°LIN2 WY TP VYD PR oNYno PP | 1006 | 1031 B/p1apa 7
0°713 0°p°pPmI NPYIa 1T N

DP7Y ,212°01 MID23 *19°0 : 71311 1IN MK YW MY TN VYD P2 5nYny PP | 2020 211 Jp/p1apa 8
o1 o°p>p2m NTPYI2 7377 ,0°7 N

232°0 : 713793 I NIZPR T3 IMNIRA VIATI 9O, TY TUP AW TN VYD SAYNoPIpY | 2020 211 Jp/p1apa 9
o715 ©°p>p2M1 NTYIA 71377 ,0°70 D°pIY ,212°01 1D N

9/om " TN VYD PPTYRYND | 2020 211 Jp/papa 10
N

PRIV PP 2957 M3 YR TAR RY 1133 VINT,9 O TTHRLYN | MOV ,ATAXPIPT AN | 2020 211 Jp/pnapa 11

nn TPML LINA
NTYIA 7397 ,0°70 0PV ,212°07 MID°1 730°0 : 79I I MR TN VYD A PR s | 2020 211 /Papa 12
o oppem nn TRPIL VINA NV n»p




7 17777793 Dy

(Jwnn) 29°KR >

i 93 13 Yo oY %3 on
(2°IN%N 7BW) N*19137 XY 7DW NPT NYRNM nDw TTHY VYN , 1R PRI c I 2020 211 1 13
nn N> PRML VI MY
PP
"M% 7370 N137R3 NY31977 ,IRTIY 20 MY ,DINITANE P 2020 211 o/papa 14
PRI LINA
Q05131 NPPYIA 71377, TAR XY 7MW N0 1°7 YW 1aw TTNX LY PRa YRR PIp | 1006 1031 B 15
n°on
n>7 qaw PR YRR I 2020 211 mop/p | 16
0113 0°5°D , N7 73w PPMO 2020 211 mop/p | 17
D553 7397 ,0°7 3w 7119y VYN TR PI 2020 211 nop/p | 18
"7 1aw PPMIAIPI 2020 211 mop/Ip | 19
n> AW DRIV QPN OY PR 2020 211 nop/p | 20
n>7 Naw TTNE LY NP7 37208 PP NP3 2020 211 /mop 21
nn P PP PR
TTAR APR NY213T7,7pT 19177 .00 12w oI vyn PPMO I AN PA | 2013 207 /m3p/7D 0 22
nixx
n°3157 *TIW QY 7103 NPYY ,7INWn 07031 1517 *2W : YW TY oI TNy PIPToNnD | 2020 211 map 23
377 VI
N°3107 >TW DY 7103 NPYY 10101 100 MR YW1 Ty ATHEI NPI1300 M pPIonbny | 2020 211 mop/Ip | 24
NIIVP NI 72972900 TIAR TIW 133 33T VI YN NN
nYoRn
7277, WI0W0? AnnINY NRYX : 13101 I9I0 NIPRI YWIIN Ty TRY VYN bnonypp | 2020 211 mop/Ip | 25
0715 055131 NTIVP NI nn

N271127 (Goldstein 1988:64—67, Figs. 4-22:207, 208, 211, 212, 217, 219-220, 224, 227; 4-31:262-265
0°%5 13,7957 YW 1 Anw 13 2vIN? 0957 Y3 .(Gorin-Rosen 2009:92-94, Fig. 2.54:2—6) nx1y
“3737% 11132 0793 IR ,(13-11:2 IPR) PPV LI IR D°PIND DVINA DWIYNT PP PIPITINND A
.(14:2 A7R) TR0 *VINA DIVIWHT O

PW p17°02 NTILIVA ,NIAMT VIO NPT — PPN L(20 ,8:2 1K) NIVIWD VIO NI PR NIIDIAN PIAY
J1R) 779 72N ,(16,15,8: 2 I1°R) ARIRPITAPAPA0 D019 NIIWY NPT L(18—15:2 IIPKR) NIPOIX NIYLR
.(3-1: 8 M2 : 370WN NDPY>7Y) N%P7 NI 03 IRXNI NINIT VIO NPT .(17: 2 TPK) PRIV 132 IX (18:2
107D 17 NITAR P IR ,TIVOR NATINA IREMI NIAMT VIO NPT DY NNNM VINA NVY QY NP3 NTWY
NIVIYM TOWH NOW QY NIDOII NPID (13 IPX,124 :2021 TP ; 51 91K ,38: V7IWN [I0PIXIT TITPII)
(25:6524-22:5 011K ,113-111: 173WN 170W) X1032 0°13p2 IRXMI 7277 IO N7 PYR NTINRIAY ,LINA

LIRIZ DY NIYDID NIMT NPT AZP AT PYRD PTIIM AXINT VIX A¥PA NIPDRNM (21:2 I1R) DO
13 97X, 124 :2021 J777P13) 7I0VOP NANNN N2IPIP YY YWnY ,NIMIRNT NI ADIPNAN NIPIPIPI N1PID
([P R 753]




DI 27 ADIPNR DPWRI DANIRNDT D177 7DpNRN 71712 N1IYNND 193107 95 51975 N 8

D95 NDIONM DITW ,72IVNT VYM MIVY DD :NPIDY IX D’PW:PD’? wnWYH 192°W 0°INKR 0°0°02 INXNI
vI” YW 703 NPI?X 191 71971 QhiaNelhlaliZ ,0°21717 %17 001X DPNYIL 0°0°032 *IWT ; (23: 2 IPR) D7D
nan nIvop n27I1% NP0IDOVI ,2: 3 TR NPT nrIRI no5Y% 0w 19X 0°0°02 +(25,24:2 9PR) 2317
Weinberg and Goldstein) 19733 719XYMT N°22 IRXMI 7T 0IDWA 02002 DY NI .Y 1 SW 7oRYMN
aw '11,Gorin-Rosen 2009:95, Fig. 2.54:13, 14) 7%y n27I021 (1988:67—69, Fig. 4-29:229-231, 242244
L(MD0II N1IDT

(6-1:3 71°R) D 295

MW 2237w AR AT D 11YYR pYAT L, PIIP INPNNNAW RN DAY PIApAT 1 —.(1:3 1K) PIap3
177707 771 IRMT PWRT TY /37 ARNT — DIPIAT 13IRN 2V 07100 A19INT 220 77187 21IDRM L7707 DY
IREMI QW 702302 YWnY ,229ni 92933 3713p P9199mn 993 7T 0390 219913 0957 XYY ARNWI —
Barag 1978:23,) 77707 /371 RN NPWRIYY /27 ARNY 19IXINW 2173 31 TIRD 7917 IRNY 22w 2°pI2p3

.(N1DDII NIPIDM 11T aW M ,26, 27, Fig. 12:45, 47

3 JNRY TN 731X ,723 DDA TV TANNMI IR NPT 120 713 130 MNWT NIPIPT 1 —.(2: 3 IK) N7IPIP
MIPIPw 7I¥2 ,02IR 7R D°INR D°7ITR2 0°723pn 92927 ,7700P NN XXNIW DID°Y AX™ D A7 12w Rbeh
1993 NPT 17 7IWVOR N2TIND IRXDIW NI1IPIPT N°2972,7112 INIRD N°I10TH D*IWY DRWI R°AW N0V 7
;9:1ii MY : 1999 ]10'73331 1719777712) 773 11732 07 70T LINTI PPN W MYn IR,%72 11722 N°210T MY
7Y IRYMI 77 0ID°WM NPT N°IpIp .(Gorin-Rosen 1998:23 and front cover; 2021: Fig. 13 [on the right]
DPUITAT ADIPNA NPWRI DAMIRDT D17 79pNR 9w 0°0IRINMT 0D B9 TXY 7°AWR 1AM 2

.(25,24:2 91°R) 777513 123NIW 0*INR 0°0°02Y TIRD 91T D°1P1Pi ©°02.(30: 5 91°X,312: 2002 1T177°73)

171733 LIN2 TIVIWW TR TA2 NI TIWY (3: 3 TPR) NIXIX YW ADW TIDNWT —.(4,3: 3 TX) DIRIX
NIBIZ AR 935,793 YW 1937 MW IREMI PD INIXI 7RIV QP 2957 NITY 5 IDWD NNnn 2721
AT 72 FIRTID 1AW ,IINWN 3T 03T P2YNI IPDIR LIND 27N B3I TPV PVINA TIWIWW ,(4: 3 IPR)
372 NILIYA NIXIRI IDW? NANM MIND 53 (7w N1 NIIRIY IREAI 7IVOR NITINA LIRNEY IR 7DWY
$22:1999 21997 MP3InY XIVOP ;5 ,3:1ii M2 :v7WN POLIXY TP Pwn? M) ADWwR YR ANAN
Hwn%,%7933 MR RIXMHY IWDHRI,TANT ARIDN 1927 NNRIRY L([(PRPWNH NPTAA] 13 IR, 124: 2021 117773
nI°ID7 QW " ,5 ,4: 1 IR ,304 — 2 79N 527:4 TR ,296 — 1 779 :2002 1IN 7°IWR N2

.(Jackson-Tal 2015: Fig. 1.51:1) 7172 Yn2 0°13p2 Ywn? ,77m7 n25w1a1 ,(NI501

’9) 7IVOP NN >IN VT NN APRD NINDX L0027 VP 1AW TIW 2237 18 —.(5:3 IPR) DADY
277 0°°NOMI IXP JIRMX ,DINDI *NWIY 1933 ([N°TH2 NPPDIX NN NADY] 13 1R :2021 (1177 ,50n?
.N3Y% ADWi 12 NIRRT NPT W NDOIN 12119 5 WRI NYMYM IR 79715 NYDIPN JDWn NHWA



9 177 Dy

17

.IIDYI NI MWV NIW DI B°95 .3 TR



DI 27 ADIPNR DPWRI DANIRNDT D177 7DpNRN 71712 N1IYNND 193107 55 ;51975 DY 10
391K >
nvn %3 3 Yo oI %3 on
L7232V IR, AT INNLT 172 MR PN ART 9T Sw oonnd PIpTonbna 1006 103 ?13pa 1
M19°1 °313°0 ,0°INRT 02957 Yo 2P1W 17792 IWINT 20 N b2
212°01 ksl
D°P7PYM1 NIPYIA 17277 ,312°01 RID°1 21970 7111 1IN MK 752 °mn0 ralakarisklsh] 2015 210 noIpIp 2
ARIER Y1 NP HY 2902 1120y 30 ,00m0 mn
Q°P7PYMI NIPYIA 7277 : 19IM1 N°310T MK, TIRD Jup 1AW TR LYR P2 2R PP 2015 210 nixax 3
el b) N | MWYA PRI TN
noMn
LI PHYMI 72YN DY AN TWHW II1T LIND NVY T 7708 VYR P2 NPT 2015 210 | D95 IR NIXIY 4
D115 D°R7PYMI NIPYIA 7277 : 719391 1931971 MR .p7 PDIR noIn RII0 *0IN2 TV
103 NPY ©°027 BV ,1917 NYANTI NNBDY 002 JVp 1AW oI TRy N°T AR PP 2020 211 nnox 5
nnp
TPV NIDIDWR NYRNM NAX NIDIDWN [0 YUp oI PRy N°T AP 2020 211 nIoPYT 6
g nlels]
1Y 7210 °9a0 NIOK RN VYN | Oy PR AR 2020 211 | D29 IR MIXIX 7
PP VIR
*PDIX VINA MNVY YN LY | CLIN Ay A anany 2020 211 | 02D IR MIXIX 8
PP
ATXT DAT2 LIND NV oI vYn Qy 9°773 23 oI 2020 211 | 09D IR MIXIx 9
PP VN
0372 TN VIN PANNMI P *PDIR VINA VY DY 13 1AW nPI300 | LI OY ATANXPIPT 2020 211 Deop IR M | 10
T PP
N1>°R3 N°3197,373°7 D372 VI DI DPPDIR DV "I oI vYn vIn Ay 1A PP 2020 211 propwR iy 11
077 0°D7DI3 IRHM 1191 ay n¥3157 IR
onD DPIY
7D°1V2 MV FPDIR VIN T YN LY | PR 273n% 0 Yd 2020 211 DeopIR M | 12
P "0IN By
NIPIYPWA 00N 0°20 YW 01w RPYIm P00 2 5nbno 2020 211 /2°p1pa | —13
nYop 18
22107 IV NMY?R ML YA NOIN 7% VYN 972 N Tanany 2020 211 nop/piapa | 19
oIn
7IDX 22107 NDNIM , AT YW 1YY pYn n°oIn vyn PIpTamanE | 2020 211 nedo/piapa 20
TIRD {7 22900 ADNR | NP NPI00 P2 onvnpp 2020 211 mop/piapa | 21
DRI PPIV MY ,NNIVP NPYIA oI vYn R =Riabis=ar A Al 2020 211 | 2mP9B/p13pa | 22
TIRD
NIPIIYRPWY NIDINT NIIDTI NPPNOOPR NIYPX 03T | NP1I30D Lyn Prabnbns | 2020 211 pop/papa 23
2371 NPI1300 YR | DM LYND PRI PP 2020 211 mop/p1apa 24
yax
2379 10D LYR | 0N LYND PR PP 2020 211 TP/p1pa | 25
yax
DAY 0°5°D13 QY 19791 D191, AnYY oI vYn TR0 2020 211 aDvl | 26

nYoxRMI




11 17777793 Dy

nM%105 NI17DIBW 7292 AR NIDIDW 2W 12w 137 TIWI,> TN 7% 737 0D —.(6: 3 I1°R) D°PIIAN NIDIBY 1T
79071851 11177193 ,5Wn?) TI0DR N2TINA 0°37 0°713P2 IRINI NWIWA RPI NN NrTY Pnob
5175 NPV B3 M ,(15 PR ,124:2021 TIITTIR 559: 1999 P19 MLIIMY RIWOP ; 4:iii M? :v7IWN
N1M9IBW™IT W 073w 1w .(NIDDI NI*1577 oW 17 ,Gorin-Rosen 2010:214-215, Figs. 2:12, 3:16) A11npwan

(2,1: 12 MY :370WN 71023pY>177) N7P7 N2TINA IRYAILIRD IRINMDT ©IDY NINITT > TINY NIIX

(25-7 ,4:3 IPR) MY MY

YW 7T 7173 71132 N°2157 PVINA MWW 093 DOPW I A¥IAPY —.(12-7 ,4 :3 TPX) NI3T *LIN2 NWYY
919512 09577 DX 1YW DVINT 217 .(12-7 ,4: 3 1K) P37 2V 173 (14-11: 2 71°R2 1M3) 7DWH 7Y 177 ,°997
J1R) ATHT DIT2 IR (12-7:3 TIPR) N°POIR 22377 2°20 025710 NI13T7 PVIN TRV 11132 NP1 OV T
137 FIW 71133 N°3107 *0INA MY L(11-10 ,4: 3 TIPR) 3T3°T D371 DPPDIX D°0IN 2w WA IR (11-9 ,4:3
NITX IR ,NPRPIRT ADIPNI O3 YDIAY PWAM ,NP0ITATI NINIRMT NPT NIDIPNA TIRM POV 777 2957
0°39IXINMT TIVOR NN 0™2P2 XXM 7T DI TIWIWAT 037 T°90 .NMIDIPNT TIRY 1INWR 22957
VIMY OPPOIR DVIT 2PWNT LY (MDD 0IW) NLITIT ADIPNT NPWRI NIMIRNT NPT ADIPNY
7713p 19912 ,79°W R N277AA 2 7IYNA — NIRRT TP — DONW 0293 MW DY RXMI PRI 1133 20T
.(4,2:1 91°R ,304: 2002 1177]°793) NPLIPAT ADIPNT NPWRIPI NIMIRNT NI ADIPN YWY TIRINNDT
TREMI TR0 IR AT CVIM DPOIR DOVIN 73 D2WNW L,5AYNPIPT 11132 199137 NApL

.(Gorin-Rosen 2009:85—86, Fig. 2.52:6) 7%y n27112

IRYMI,NIPIIWPY 03T MWIVH DDWW 0220 7121,V A¥IAPT 1 —.(18—13:3 1K) NIMIYPYI MY
N1077 1113 03 192,112 PN NIPIIYRPW Y113 °0Y NP0 IX 2°p12paY 057w 0°INK 012w 71°5N3
N°22 IREMIW 02252 TIRND MOV 77 YR MOV .0°NW 093 AVIIR IR WIPWY 0257w 02w K71 ,72°0)
,(17: 1999 519371 M53InY XIVOP) 1770Y /AT MIRNY 19IXINW NPIPIP YWnY ,7I00p NI NPT
7DIPN YWY TIRINMNT 7712p 919913 .(Weinberg and Goldstein 1988:77, Figs. 4-37:335, 336) nY7333
NI°5D WIPW IREMI 7°WR NI’ 2 7N A23NIW NPLITAT ADIPNT NPWRIPY NIMRNT DRI
VD 07771 73137 *VIN2 TVIVM IRMY 711D NPDIPH JOWN NDW 17X NIIDY 5 N33 2¥ NI1IMIWPWa NIIWIVN
91K ,117-116: [73WN JI0W) RIDI2 0°13p2 IRYHI NINIT NI1ID ,(23-21: K4 I1°X ,309: 2002 JTI77]*73) NAR

(ARY7391 P ,NIRLAT PMIYY N1PIDT OW 17,3433 : 8

NIYYY 0372 00N 02IW ,01DTA DIWIWH 093 YW 0INR 01V IRVNI —.(25-19: 3 1K) DIDT2 NOY
"R 1733 N°3131 N1PID/D°RIaR I YW 013w ©°9715 AYK NN IR NIDIDY ,NI23I0M IR NIOIX
DM IAXRW 130 ; 1123707 NIDIDY NIY?E D372 IWiT NITITI NTPIIR NIYDY Oy PIWRIT,(20,19: 3 1K) 0N
N27pn 0°13W 21w I A%IPD 079w 15 .(1:2 TPK) AMIT 32 123151 JOWN NBW DY N°IDY IX P1apaY W
03777 YW NP1P0? AmIT2, (1% XD) D3R 91032 0 Noni NIYYE 03T YW PINANT A¥pR 002 TIWW ,0°0230



DI 27 ADIPNR DPWRI DANIRNDT D177 7DpNRN 71712 N1IYNND 193107 95 51975 N 12

(26-24:24 IR $312-311:2002 J1I7TPNI) 73°2IWR N2T¥N2 2 7IYNI IRXPIW DIDT? NINDIIAT NIPIDI
IR : 17IWN JI0W) RIDI2 711 NIVAA R¥MHIW NPOITIT ADIPNI MWK NIMIRAT NP7 ADIPNN 7939
M7 ,(21: 3 9PK) 7117 21I039R 03T X771 22I0W NIIIM Y2I8M 0372 DIDTY ADNW *93Y TUWR 12w 5 (32: 8
93w .(27:24 PR 5312:2002 (MITPNI) P2YY 1IOMAW NPODT QY 72°2IWR N2I7N2 2 7IYNI RINIW 293Y
.(22:3 91°X) MINWR 0372 1YY 12N NINANNNT NIPIIR NIYDR YW 2371 NV VYN DT AX1H IR

1330w NTPIR NIVYX D3TY 71N 0511 09377 .237Im YYIXMD 0AT D23A%7M (25-23:3 IPX) 0713w AwIhw
Oy 01072 NNDIM N°IPIP .D°VI1AP T MM NIPIIWPWY An*ID 75ATI 12W 19177 191 IR P 109K 03T
,115—114: 173WN 70W) X052 72p2 AREMI AT YW 2077 PN NIDIDY NPT NI220H NIYDE 037
L(MXM ™17 °95% 215 oW M ,NPIINR 19773 219X ,29: 7 IR

(26:3 1K) ID°L3

0°72p2 19307 7T 01D°VM N2 NIDW]I Niialaishi }'(PW'!:! MY AW IRYIYD 72770 1132 NP0 IMWY 7R 0N
R°77,799102 TIWR DR 3TWY 73700 7DWIT AN AX .(Gorin-Rosen 1998:4) 0’110 73 1700p N27IN2
.0°IMR NP2 77L0P N27INA D’W:!Pﬁ 113172 ,015°011 NN QY 0°Nn 173p] 5175 N7PWVA DAY NTNRYH

«(24:1 97X ,324-323:2002 TIO'?JXD) 12°27W°KR N27°'12 1 79¥122 02 ARXD1 77 0I1D°0N 7D°V]

092°0

107 DY 0779’ DN N15T 2%, NNER ,MANT 32707 DY YN LY O 7Y IREMIW 22V
NPT 51”02 07000 oW nNNPwa ,7I0dp NN ,2175 nva DT3P *N22 IRXNIW 0°%5% 291
%1502 ARI — 117772 DITR DIRT D277 11DX2 Y73 — 91797 NIP3INY IRXMIW DINR2 121,7PR1107 NP7
5175 NP0 NN IRENI INIRINWY D157 NPWYNM NPI0D AREMI TIONW 0INRT D212 .0 7a00
<2021 119977°)

NIPORW 772p7 1290751 79X 798Y% *n2 YW NIXING NIRDNY ANWRIT AR X7 X2 770w N°21017
70190IRA DY 7TYN NN 001 NNy 1713p .DIAMIRDT DA 7D9IpPNR W2 MIRA NP0IPIIR DX
,11TR N7MI%N ﬂ5’ﬂ|7 IR 0°JARD ,D°11927W 1°17 0°723PI17 OK m:pb awpR XY OV .7102 A771A0AW 77°KXA
SRTY 9T DPIWDRD QIR IRXNIW D200 A7TWI 7Yna 12w

nraon

.2°2% 50 51900 MInd nampw L1994 7 woaabK

bw PIPINUIIND DIARD PP DT PIX TNV L0 /¥ TIN .N°I1977 293 :A9°AWIR NATVAA NIPBA L2002 7 TP
.322-288 'nY .05wI 5%an



13 TP oy

”X12° @2 1937 .71V 37 /W INa .5n57 NI93InY 193101 nwYn YW anwaw (WX 9I0,0° 011 .2021 2 1P
.136—108 /1Y .0°5W177 .MM 00 DY 2o 07PN IR 07PN

PYIN .1997—1993 — FIVDR NI .PPLWHPPD /T P /T TINA P10 29D REMH LL7IWN 73 1I09I¥ 0 TP
.38:109 HXIW2 0*Ip0I MDA — NIPMDINIIN

.40—38: 109 X2 0PI MDA — NPMPIN'IIX MWIN 5170 1L .7 IVN 1 IRV

.38-32: 109 5X72°2 0*Ip0Y MITPHN — NPNDIRIIX MW 199771993 — 7IVOP NATIN .L7IWN /T PLWIPIDY /T Pa»
.40-38: T DPMIN'DIN MWIN 51757 1L .273wn W patpy

372-359 'Y 223X YN 51752 PPN 79V ApRID T W TINA ApRI0 MDA NP1 °93 .A7Iwn ‘3 0Py
.247-233 /nY 273X 0 .51732 033790 Y0 IDNAR :0°p7 .77 /W TINA .07 N2MIAN N°31577 °93 .370wN ‘3 1opyY

bw 3IPIN'IIND D*IARD PP IO PIX LTIV, 23 ¥ TINA .NDITT 0OWIN : 73°AW PR NATVAA NIPHM 2002 1 07X
.331-322 0y .0°%w Boban

.TIDOM .(OPIRDT 0 TIRTING L7510 TIRTID .115!3[7) POINDEY 1Y 2090 Mmbank XI00P .1999 51797 Mvanb XI0OP

5xw 2 090 M°en — DYENDIRTDIN DA DV MBDIPHNAN AP DY HY :5195 NPV L2021 'Y Y0
.(28.12.2021 1w °IXRD) http://www.hadashot-esi.org.il/report_detail.aspx?id=26096&mag_id=98 .(28.12) 133

.135-103: 33 NIP°NY .XI0D2 AM2p MIvnN .A7IWN 'Y 10w

Barag D. 1978. Hanita, Tomb XV: A Tomb of the Third and Early Fourth Century CE (‘Atigot [ES] 13). Jerusalem.

Gorin-Rosen Y. 1998. Ancient Glass from the Holy Land (Fine Arts Museum of San Francisco and the Israel Antiquities

Authority, Exhibition Catalogue). San Francisco.

Gorin-Rosen Y. 2009. The Glass Vessels from Strata 9-6. In N. Getzov, D. Avshalom-Gorni, Y. Gorin-Rosen, E.J. Stern, D.
Syon, and A. Tatcher. Horbat ‘Uza,; The 1991 Excavations 11: The Late Periods (IAA Reports 42). Jerusalem. Pp. 78-98.

Gorin-Rosen Y. 2010. Glass from the Late Byzantine Remains near Shigmona. ‘Atigot 63:209-218.

Gorin-Rosen Y. and Katsnelson N. 2007. Local Glass Production in the Late Roman — Early Byzantine Periods in Light of
the Glass Finds from Khirbat el-Ni‘ana. ‘Atigot 57:73—154.

Jackson-Tal R.E. 2015. Glass Vessels. In. O. Tal and 1. Taxel Samaritan Cemeteries and Tombs in the Central Coastal
Plain: Archaeology and History of the Samaritan Settlement outside Samaria (ca. 300-700 CE) (Agypten und Altes
Testament 82). Miinster. Pp. 57-80.

Pollak R. 2005. Tirat-HaCarmel—The Glass Vessels. Contract Archaeology Reports 1:5%-28%*.
Weinberg G.D. ed. 1988. Excavations at Jalame: Site of a Glass Factory in Late Roman Palestine. Columbia, Mo.

Weinberg G.D. and Goldstein S.M. 1988. The Glass Vessels. In G.D. Weinberg ed. Excavations at Jalame: Site of a Glass
Factory in Late Roman Palestine. Columbia, Mo. Pp. 38-102.



DI 27 ADIPNR DPWRI DANIRNDT D177 7DpNRN 71712 N1IYNND 193107 95 51975 N 14

TIRAT KARMEL: GLASS VESSELS FROM LATE ROMAN— EARLY BEZANTINE
BURIAL CAVES

YAEL GORIN-ROSEN

Two burial caves (A and B; see Said 2021) in Tirat Karmel yielded 62 fragments of glass vessels,
comprising a large variety of types, and one glass pendant. Most of the vessels and the pendant were
discovered in Cave B (Figs. 1:6; 2:1-3, 5, 6, 8-14, 16-25; 3:2-26), while in Cave A only 11 vessels were
found (Figs. 1:1-5, 7, 8; 2:4, 7, 15; 3:1). The wide range of forms and decorations is characteristic of the
local repertoire, produced in either one or more workshops that operated at the foot of the Carmel Ridge.
All the glass vessels found in the excavation date from the fourth and early fifth centuries CE, except for
a single bottle (Fig. 3:1), which probably indicates a burial in the third or early fourth century CE. The
burial caves were looted in the past, but the glass finds left behind attest to the rich assemblage of glass
items that was interred in the caves.

The vessels and the pendant are very similar to objects found in tombs previously excavated in Tirat
Karmel and its vicinity; in the large, nearby cemetery at Horbat Qastra, whose findings are yet to be fully
published; and in the tombs excavated at Tel Shigmona, of which only a few vessels have been published
to date. Additional assemblages with similar vessels were found over a wide distribution, for example in
the Western Galilee, the Shephelah and the Coast.

Some of the vessels are very similar to those found at glass-workshop sites, such as Jalame, on the
northeastern slopes of the Carmel, which dates from the second half of the fourth century CE; Horbat
Ragqit, in the southern part of the Carmel, where a small glass workshop operated; and at Horbat Sumaqa,
a Jewish village in the southeast part of the Carmel.

Since most of the glass vessels found in the cemeteries at Tirat Karmel and Horbat Qastra have not
yet been published, the repertoire presented in this report is the first fully published assemblage of burial
offerings to shed light on the splendid glass production of the Carmel coast during the Late Roman and

early Byzantine periods.

CAPTIONS TO ILLUSTRATIONS

Fig. 1. Bowls.
Fig. 2. Bottles, jugs and juglets.

Fig. 3. Various vessels, various decoration techniques and a pendant.
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