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Q` ai�`b- *QM+2TiBQMb �M/ oB`;BMbX

�M PH/ �;2 �TT`Q�+?X

�`im` .Q#BD�

�m;mbi 8- kykj

�b � }M�H �bbB;MK2Mi r2 r�Mi vQm iQ /2p2HQT vQm` QrM M�``�iBp2 7Q` � bBti?
bi`�i2;v `2;�`/BM; i?2 +`2�iBQM Q7 �`iX Ai ?�b iQ #2 Q`B;BM�H �M/ K2�MBM;7mHX
uQm ?�p2 iQ +`2�i2 vQm` QrM +QMi2ti �M/ K2�MBM;X q?2`2 `2[mB`2/ vQm +�M
BM+Hm/2 2tBbiBM; �`i KQp2K2Mib BM vQm` /2#�i2X q2 rQmH/ HBF2 vQm iQ BM+Hm/2
� KBMBKmK Q7 9 2tBbiBM; �`irQ`FbX uQm b?QmH/ +`2�i2 �M BMi2`/Bb+BTHBM�`v
+QMi2ti rBi? rQ`Fb 7`QK �i H2�bi j /Bz2`2Mi /Bb+BTHBM2bX q2 2tT2+i �M
�TT`QtBK�i2 bBx2 Q7 9 T�;2bX

R AMi`Q/m+iBQM
ǳq?2`2Q7 QM2 +�MMQi bT2�F- i?2`2Q7 QM2 Kmbi #2 bBH2MiǴX S`2KBb2\ _2[m2bi\
q�`MBM;\ A`QMv\ LQ#Q/v MQrb 2t�+iHv r?�i i?2 T?BHQbQT?2` K2�Mi rBi? i?Bb
BKTQbbB#H2 UQ` BM/BbT2Mb�#H2V bi�i2K2MiX � +`2/Q 7Q` � b+B2MiBbi- Bi b22Kb iQ #2 r?�i
� T?BHQbQT?2` b?QmH/ �pQB/ ě MQi iQ K2MiBQM �M �`iBbi 2t+2`+BbBM; i?2 QTTQbBi2X
>2`2- A rBHH #2 i�HFBM; �#Qmi +QMM2+iBQMbX LQi �#Qmi bQK2 +QMM2+iBQMb #mi �Mv
+QMM2+iBQMbX J2i�K2/B�\ S2`?�Tb- 2bT2+B�HHv i?Qb2 r?B+? ?�p2 #22M �H`2�/v i?2`2
bBM+2 i?2B` p2`v �+i Q7 2bi�#HBb?2K2MiX

Jv biQ`v rBHH `mM 7`QK iQT iQ #QiiQK �M/ #�+FX 6Q` i?2 +QMM2+iBQMb };?i 7Q`
Qm` �ii2MiBQM Q` HB2 bBH2Mi iBHH i?2v �`2 /Bbim`#2/ #v ?mK�Mb ě T`2KBb2b Q7 irQ
/Bz2`2Mi +QbKQ;QMB2bX h?2 +QMM2+iBQMb �`2 i?2 QM2b i?�i �+iBM; +QMb+BQmbHv ě MQi
i?2 i?BM;b +QMM2+i2/X

A rQmH/ HBF2 iQ /2b+`B#2 � DQm`M2v Q7 b22FBM; +QMM2+iBQMb i?�i �`2 Q7 BKTQ`i�M+2
�M/ MQi M2+2bb�`BHv BKTQ`i�MiX Jv }`bi 2t�KTH2 b?QmH/ 2tTH�BM r?�i Bb K2�Mi ?2`2
rBi?BM i?Bb H2tB+�H /Bz2`2M+2X

k SQ2i`v
h?2`2 �`2 MQ /Qm#ib i?�i TQ2i`v Bb i?2 QMHv i`m2 �`i UQ7 +Qm`b2- mMiBH i?Qb2 /Qm#ib
�`Bb2VX "mi r?v 2t�i+Hv\ aQK2 `2+BTB2Mib TQBMi iQ i?2 7�+i- i?�i TQ2i`v Bb 2tTHB+BiHv
MQi QMHv �#Qmi i?2 iQTB+ Bi /2b+`B#2b rBi? rQ`/b #mi �HbQ �#Qmi i?2 rQ`/b i?2Kb2Hp2b
Ĝ i?2B` `?vi?K- +QHQm` �M/ M2ib Q7 K2�MBM;bX hQ r`Bi2 � TQ2K Bb MQi QMHv iQ �bb2K#H2

R



�M/ Q`/2` i?2 +�`27mHHv +?Qb2M rQ`/b Ĝ i?2v Kmbi +QM+Q`/ BM i?2 2ti2`M�H bi`m+im`2
Q7 `?vK2 �M/fQ` `?vi?K `2i�BMBM; BM/2T2M/2M+2 Q7 K2�MBM; Q` #BM/BM; #Qi? i?Qb2
�bT2+ib TH�v7mHHvX

q?Q rQmH/ 2tT2+i i?�i +H�bbB+�H TQ2i`v rQmH/ +QK2 #�+F QM+2 �;�BM MQi #2+�mb2
Q7 B/2�b Bi 2M7QH/b iQ;2i?2`- #mi #2+�mb2 ?Qr }2`+2 Bb iQ/�v i?2 ?mMi 7Q` 2p2`v ?BMi
Q7 +Q``2H�iBQMX

P? ;`2�i Kmb2- r?Q ;mB/2b i?2 �`iBbiǶb bQmH-
AMbTB`BM; i?Qm;?ib �M/ /22/b i?�i K�F2 mb r?QH2-
6`QK �M+B2Mi iBK2b- i?2 bi�`b ?�p2 ?2H/ ;`2�i br�v-
:mB/BM; mb i?`Qm;? HB72Ƕb irBbib �M/ im`Mb 2�+? /�vX

hr2Hp2 bB;Mb Q7 i?2 xQ/B�+- 2�+? QM2 #`BM;b-
� mMB[m2 2M2`;v i?�i i?2 �`iBbi bBM;b-
6`QK }2`v �`B2b- #`�p2 �M/ #QH/ �M/ i`m2-
hQ SBb+2b- b2MbBiBp2- BMimBiBp2- �M/ �M2rX

h?2 bi�`b �HB;M �M/ i?2B` BM~m2M+2 Bb bi`QM;-
AMbTB`BM; i?2 �`iBbi iQ +`2�i2 �M/ #2HQM;-
hQ i?2 +QbKB+ /�M+2 i?�i Bb i?2 ;`�M/ /2bB;M-
� i�T2bi`v Q7 �`i i?�iǶb i`mHv /BpBM2X

aQ H2i mb ?22/ i?2 bi�`b �M/ i?2B` #`B;?i HB;?i-
�b r2 +`2�i2 �M/ ;Bp2 Q7 Qm` �`iBbiB+ KB;?i-
6Q` i?2v �`2 i?2 ;mB/BM; 7Q`+2 i?�i b2ib Qm` +Qm`b2-
PM � DQm`M2v Q7 b2H7@/Bb+Qp2`v �M/ �`iBbiB+ /Bb+Qm`b2X

*?�i:Sh- AKT`2bbBQM QM i?2 T`QKTi ǳ1tTH�BM BM i?2 7Q`K Q7 � >QK2`B+ TQ2K ?Qr MmK#2`b Q7
bi�`b BM wQ/B�+ bvbi2K BM~m2M+2b i?2 bQmH Q7 �M �`iBbiǴ (j)X

h?2 2zQ`i Q7 #`BM;BM; iQ;2i?2` �HH i?2 /Bp2`;2Mi i`�+2b U�bi`QHQ;B+�H FMQrH2/;2-
bivH2 Q7 >QK2`Qb- Tbv+?B+ BM[mB`B2bV i�F2b HBiiH2 iQ MQ iBK2- iBKBM; #2BM; i?2 T�`i Q7
i?2 ;�K2 �b r2HHX >Qr2p2` i?2 T2�F Q7 �biQMBb?2K2Mi Bb `2�+?2/ QMHv #v i?2 7�+i
i?�i i?Qb2 HBMFb +QK2 BMiQ #2BM; �HiQ;2i?2` rBi? i?2 T`QT2` rQ`/BM; ě i?2 T`QKTi
Bib2H7 Q` �M Q#b2`p�iBQM K�v MQi bm{+2 7Q` TQ2K �b bm+?X

"mi Bb i?2 �#BHBiv iQ i�M;H2 �M/ p2`#�HBb2 �M �#BHBiv Q7 �M BKTQ`i�M+2\ � +2`i�BM
r2B;?ib Q7 bB;MB}+�iBQM +HmKTb ?2`2 �M/ i?2`2 7Q` bm`2- #mi Bib +2Mi2` Q7 2tBbi2MiB�H
;`�pBiv b22Kb iQ bHBT �r�v- T`QMQmM+BM; 2�b2 �M/ 2{+B2M+v BMbi2�/ Q7 �#B/BM; i?2
2tB;2M+v Q7 bm+? +QBM+B/2M+2bǶ BM+�`M�iBQMX

*QBM+B/2M+2b �`2 bT2+B�H ivT2b Q7 +QMM2+iBQMb r?B+? `2[mB`2 `2+FQMMBM; rBi? UQ`
+�biBM; QmiV BMbi2�/ Q7 K2`2 +H2p2` /Bb+Qp2`vX h?2v �`2 BMbQH2MiHv pBbB#H2 QM 2�`i?
�M/ ?2�p2MbX h?2 �`i Q7 BKT�+i MQi QMHv b22Fb 7Q` �Mv bmT2`}+B�H +QMM2+iBQMb ě
Bi �HbQ �TT`Q�+?2b i?2 KQbi #H�i�Mi QM2b- `2r�`/BM; rBi? i?2 b2Mb2 Q7 `2+QMM2+iBQM
�M/ `2HB;BQMX

AM i?2 bvMi?2iB+ >QK2`B+ �`irQ`F �#Qp2- r?�i Bb BMpBbB#H2 iQ i?2 `2�/2` Bb i?2
T`QKTi ě �M BM7Q`K�iBQM �#Qmi r?B+? KQiBp2b �`2 iQ #2 p2`#�HBx2/ BM Q`/2` iQ
;2M2`�i2 ~Qr Q7 #H�+F#Qt2/ +Q``2H�iBQMbX A +�MMQi ;2i `B/ Q7 BKT`2bbBQM i?�i K2`2
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2tBbi2M+2 Q7 bm+? � T`QKTi /2�Hi rBi? bm+? �M �TT�`2Mi 2�b2 `mBMb i?2 2z2+iX h?2
�`irQ`F Bb #2BM; +`2�i2/ #2+�mb2 Q7 i?2 T`QKTi- MQi BMbi2�/ Q7 Bi ě i?2 TQr2` Q7
7�i�H +QBM+B/2M+2 Bb M2mi`�HBx2/- �m/�+BQmb bQr Q7 � #2�` Bb �TT`Q�+?2/ �b T�M/�
b+�`2/ Q7 bM22xBM;X

q2 b?QmH/ QMHv }M/ � ?BbiQ`B+�H +�b2- r?2`2 ;2M2`�iBp2 �#BHBiB2b Q7 *?�i:Sh
�M/ bBKBH�` i2+?MQHQ;B2b UB7 vQF2/ i?2M iQ rQ`F 7Q` i?2 b�F2 Q7 Qm` i?Qm;?i 2t@
T2`BK2MiV- b?�ii2` mM/2` i?2 ;`�pBiv Q7 Tm#HB+ T2`7Q`K�M+2X q2 b?�HH rBiM2bb ?Qr
bm#biBimiBM; i?2 `2T`2bb2/ +QBM+B/2M+2 rBi? 2tTHB+Bi T`QKTi KBbb2b i?2 TQBMi Q7 �`i
�b bm+?X

�M �TT2�HBM; 2t�KTH2 Q7 2K#`�+BM; +QBM+B/2M+2b KB;?i #2 �Hr�vb 7QmM/ BM i?2
7Q`;Qii2M +mHim`2bX G2iǶb i?2M HQQF iQ i?2 1�bi- �M/ H2i mb #2 �K�x2/ #v `2+QHH2+iBQM
Q7 "Bx�MiBM2 ?vKMQ;`�T?vX �M Q`i?Q/Qt ?vKM K�v #2 +QM+2Bp2/ 7`QK +`Qbb`Q�/b
#2ir22M � bT2+B}+ Q{+B�H Tm#HB+ 2p2Mi- `2HB;BQmb K2KQB` iQ i?2 biQ`v 7`QK PH/
h2bi�K2Mi- �/Q`�iBQM Q7 *?`Bbi �b iQ`im`2/ #mi i`BmKT?�Mi a�pBQm` �M/ ě �b B7 �HH
Q7 i?Bb r�b MQi 2MQm;? iQ #2�` 7Q` i?2 TQ2i ě +QKTmHbQ`v `272`2M+2b iQ Qi?2` bQM;b
+QKTQb2/ 7Q` � bBKBH�` 2p2Mi 7`QK i?2 T�biX � TQ2iB+ 7Q`K 2K#`�+BM; �HH Q7 i?Qb2
/B{+mHiB2b Bb +�HH2/ E�MQMX Ai r�b �Hr�vb r`Bii2M 7Q` � bT2+B}+ 72�biX .2bTBi2 ?�pBM;
i?2 K�BM iQTB+- Bi +QMbBbi2/ Q7 MBM2 Q/2b- 2�+? QM2 `272`2M+BM; � /Bz2`2Mi #B#HB+�H
+�MiB+H2X

T‰ pËlagoc >Erujrêc
diatm†xac pàlai
diÄ xhrêc di†gage
t‰n >Israòl ˚usàmenoc .

n‘n d‡ Qrist‰c sarkwje»c
‚k ParjËnou e—lkuse
la‰n ‚jn¿n t‰ pl†rwma
dom†sac ‚kklhs–an
oŒranÏtupon tàgma .

di‰ aŒtƒ éswmen
±c Jeƒ ôm¿n, Ìti dedÏxastai.

P7 QH/- /BpB/BM; i?2 _2/ a2�-
>2 H2/ Ab`�2H
Qp2` /`v H�M/
�M/ `2b+m2/ i?2KX
LQr *?`Bbi- BM+�`M�i2 Q7 i?2 oB`;BM-
?�b `2b+m2/ i?2 T2QTH2-
i?2 7mHHM2bb Q7 i?2 :2MiBH2b-
#v #mBH/BM; i?2 *?m`+?- Q`/2`2/
�++Q`/BM; iQ i?2 ?2�p2MHv T�ii2`MX
h?2`27Q`2 H2i mb bBM; mMiQ >BK-
mMiQ Qm` :Q/- 7Q` >2 Bb K�;MB}2/X

EQbK�b Q7 C2`mb�H2K- B`KQb Q7 i?2 E�MQM 7Q` i?2 72�bi Q7 i?2 1t�Hi�iBQM Q7 i?2 >QHv *`Qbb (8)X

h?2 bi�Mx� �#Qp2 Bb i?2 B`KQb Ui?2 #2;BMMBM;V 7`QK � E�MQM 7Q` i?2 72�bi Q7
i?2 1t�Hi�iBQM Q7 i?2 >QHv *`Qbb #v EQbK�b Q7 C2`mb�H2K U3i? +2Mim`vVX >2`2- i?2
6B`bi aQM; Q7 JQb2b U>vKM Q7 oB+iQ`v- bmM; �7i2` i?2 bm++2bb7mH T�bb�;2 Q7 i?2 _2/
a2� BM 1tQ/mbV Bb #2BM; T�`�T?`�b2/ �M/ i`�MbBiBQMb iQ i?2 i?2K2b `2H�i2/ iQ i?2
72�biX

Ai Q7i2M ?�TT2M2/ i?�i i?2 ?vKM@r`Bi2` ?�/ iQ +QKTQb2 � E�MQM 7Q`
� 72�bi r?Qb2 Q#D2+i +QmH/ MQi 2�bBHv #2 +QMM2+i2/ rBi? i?2 >vKM Q7
oB+iQ`vX AM bm+? � +�b2 i?2 TQ2i ?�/ iQ rQ`F Qmi � bQHmiBQM r?B+?
r�b b�iBb7�+iQ`v 7`QK #Qi? i?2 HBim`;B+�H �M/ i?2 �`iBbiB+ TQBMi Q7 pB2rX
h?2 bQHmiBQM +QmH/ `�`2Hv #v �+?B2p2/ BM � b?Q`i bi�Mx�c KQ`2 bT�+2
r�b M22/2/ iQ +QMM2+i i?2 Q#D2+i Q7 i?2 72�bi rBi? i?2 S�bb�;2 Q7 i?2
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_2/ a2�X h?2 >B`Kmb (B`KQb ě �C.) r�b ;2M2`�HHv +QKTQb2/ mTQM
� T�`�T?`�b2 Q7 i?2 ǵS�bb�;2Ƕ- �M/ BM i?2 7QHHQrBM; bi�Mx�b Q7 i?2 P/2
i?2 ?vKM@r`Bi2` ?�/ iQ 2z2+i i?2 i`�MbBiBQM iQ i?2 Q#D2+i Q7 i?2 72�biX
h?2`2 �`2 QMHv � 72r E�MQMb BM r?B+? i?2 ?vKM@r`Bi2` bm++22/2/ BM
+QK#BMBM; #Qi? i?2 �HHmbBQM iQ i?2 *�MiB+H2 �M/ i?�i iQ i?2 72�bi BM i?2
>B`Kmb Bib2H7XǶ

1;QM q2HH2bx- � >BbiQ`v Q7 "vx�MiBM2 JmbB+ �M/ >vKMQ;`�T?v UPt7Q`/ lMBp2`bBiv S`2bb- RNek-
TX kk3VX

�b 7Q` i?2 T`QKTi- �HH +QBM+B/2Mi�H +QMM2+iBQMb �`2 r?�i +�mb2b i?2 TQ2K iQ
Q`B;BM�i2X 6Q` ?mK�M �`irQ`F i?2 QTTQbBi2 Bb i`m2 ě �M �`irQ`F 2K2`;2b /2bTBi2 Q7
i?Qb2 +QBM+B/2Mi�H +QMM2+iBQMbX h?2 T2M Q7 TQ2i bi`2+?2b i?2 2bi�#HBb?2/ `mH2b- ?Bb
BK�;BM�iBQM K�M2mp2`BM; rBi?BM i?2 ?B//2M HBMFb �M/ i?2B` Kvbi2`B2b- b?B7iBM; i?2
�ii2MiBQM 7`QK i?2 i�bF iQ i?2 `2bmHiX Ai Bb ?Qr � Kvbi2`v Bb 2t?B#Bi2/ ě MQi #v
Tm#HBb?BM; Bib +QMi2Mi- #mi #v i?2 K2`2 +Qm`�;2 iQ �TT`Q�+? BiX

j �`+?Bi2+im`2
�Hi?Qm;? i?2 T`2pBQmb 2t�KTH2 +H2�`Hv `2H�i2b iQ � 72biBp2 HBim`;v �M/ KmbB+- BM
i?Bb i2ti Bi `2+2Bp2/ � `�i?2` KQ/2bi `2T`2b2Mi�iBQM �b � bBH2Mi TB2+2 Q7 TQ2i`vX
q`BiBM; � TQ2K- Q7i2M � bvMQMvK Q7 � T`Bp�i2 �z�B`- K�v MQi #2 mM/2`biQQ/ �b
�M �+i Q7 +Qm`�;2X h?Bb Bb r?v i?2 M2ti 2t�KTH2 7`QK i?2 q2bi2`M #Q`/2` Q7 i?2
J2/Bi2``�M2�M a2� b?�HH `2+�HB#`�i2 i?2 b+�H2 Q7 ;2bim`2X

h?2 bTH2M/Q` �M/ Q`M�K2Mi Q7 oBHH� 6�`M2bBM� (9)- � bm#m`#B�M `2bB/2M+2 Q7
�;QbiBMQ *?B;B- �{`Kb T`Qm/Hv i?2 bi�imb Q7 i?2 `B+? b2M2bB�M #�MF2`X 1�+? HQ;;B�
Bb +Qp2`2/ BM +QmMiH2bb 7`2b+Q2b �M/ T�BMiBM;b- +QKKBbBQM2/ 7`QK �`iBbib bm+? �b
_�T?�2H �M/ AH aQ/QK�X h?2 T`QD2+i Bib2H7 r�b /QM2 #v "�H/�bb�`2 S2`mxxBX

PM2 Q7 i?2 HQ;;B� Bb /2pQi2/ iQ 2t?B#Bi i?2 r?QH2 b2`B2b Q7 +QBM+B/2M+2b r?B+? H2/
iQ i?2 ?�TTv �M/ `B+? HB72 Q7 i?2 Ai�HB�M MQ#H2K�MX AM i?2 bvK#QHBbKb Q7 Kvi?QHQ;B+�H
};m`2b- i?2B` r�v i?2v �`2 TQbBiBQM2/ iQ 2�+? Qi?2` �M/ r?2`2 i?2v HQQF �i- � ?B//2M
?BbiQ`B+�H 2p2Mi Bb 2M+`vTi2/X h?2 b+2M�`BQ 7`QK i?2 +2BHBM; ?�TT2M2/ BM � KQ`2 HBi2`�H
b2Mb2 QM kN LQp2K#2` R9ee- NXjy TKX h?Bb Bb i?2 iBK2 r?2M �;QbiBMQ r�b #Q`MX
h?2 +?�`�+i2`b 7`QK 7`2b+Q2b �`2 `2T`2b2Mi�iBQMb Q7 TH�M2ib �M/ bi�`b- 7Q`KBM; �
mMB[m2 ;`QmTBM; /m`BM; i?2 2MiB`2 +Qm`b2 Q7 ?BbiQ`vX
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 Fig. 26-Diagram of the Villa Farnesina garden loggia ceiling. Reproduced from F. Saxl,
 Lafede astrologica di Agostino Chigi, Rome 1934, with amendments to the names

 (Figs 29, 30). One is now agreed to represent Perseus. The other may show either
 Cynosura (Ursa Minor) or Helice (Ursa Major), driving the Chariot or Wain.5 In
 1984 I suggested that these panels must have had an important function within a
 horoscope, and concluded that they defined the meridian over Siena at the hour of
 Chigi's birth, an hour that would have fallen between approximately 21.20 and
 23.00 hours after midnight on his birthdate, when the broad constellation of Per-
 seus was passing over the meridian. This conclusion seemed to be confirmed by
 Ingrid Rowland's independent discovery of the date and time of Chigi's birth in the
 Sienese baptistry register.6 There Agostino's father Mariano wrote that his son was
 'baptised on 30 November 1466 and born 29 November 1466 at 211/ hours' ('Agos-
 tino Andrea di Mariano Chigi si batezo a di 30 di novembre 1466 e naque a di 29
 di deto messe a ore 21/2 e fu conpare Giovani Salvani'). I noted in 1984 that there
 were a variety of ways in which the phrase 'ore 211/2' might be interpreted, depend-
 ing on whether the start of the twenty-four-hour day was assumed to be midnight,
 sunrise, noon or sunset.7 Because the constellations of Perseus and Ursa Minor were
 spread over the Sienese meridian on 29 November 1466, at 211/2 hours after mid-
 night (9.30 p.m.), I concluded that the midnight convention had been used for the
 document time. Furthermore, Perseus's important star Algol, the 'Head of Medusa',
 which Peruzzi seems to have emphasised (Fig. 29), was situated on the meridian just
 below the zenith at about that time.8 This would mean that Chigi's ascendant of

 5 Relying solely on the fresco it is impossible to tell
 which nymph was painted. Renaissance texts and in-
 struments often treat these two together. However my
 interpretation of the astronomy leads me to believe that
 it was Cynosura (Ursa Minor) which Peruzzi intended:
 see p. 63 below.

 6 I. Rowland, 'The Birth Date of Agostino Chigi:
 Documentary Proof', this Journal, xlvii, 1984, pp. 192-3
 and pl. 23a. The document is Siena, Archivio di Stato,
 Pieve di San Giovanni 2, fol. 6r. For the astronomical

 positions and times see also Quinlan-McGrath (as in n.
 1), p. 99 and esp. n. 43.
 7 Quinlan-McGrath (as in n. 1), p. 100, esp. n. 48.
 8 Ibid., p. 99 and n. 43. Using the Alphonsine star

 catalogue, precessed with the Alphonsine irregular pre-
 cession to 1466, Algol was found to be about half a
 degree before the meridian at 21.30 hours on the night
 of Chigi's birth, and crossed the meridian at approxi-
 mately 21.32 hours. Some slight variations are to be
 expected between different Renaissance stellar tables,
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6B;m`2 R, oBHH� 6�`M2bBM�- /B�;`�K Q7 i?2 +2BHBM; �M/ T2M/2MiBp2bX

"mi QM2 +�MMQi i?BMF i?�i i?2 `2H�iBQM #2ir22M bi2HH�` �``�M;2K2Mib �M/ KmM@
/�M2 7Q`imM2 Bb 2MQm;? iQ i`�+F i?2 +Q2H2biB�H +QMM2+iBQM #2ir22M i?Qb2 irQX h?Bb
Bb T`2+Bb2Hv r?v i?2 7`2b+Q2b /2TB+i MQi QM2- #mi irQ ?Q`Qb+QT2bX h?2 b2+QM/
?Q`Qb+QT2 Bb BM+Hm/2/ rBi?BM i?2 7Qm`i22M T2M/2MiBp2b Up2H2V �M/ Bb MQi�i2/ mbBM;
/Bz2`2Mi- 2ti`�@xQ/B�+�H bvbi2K- /2MQiBM; *?B;Bb /�i2 Q7 +QM+2TiBQM QM kN LQp2K#2`
R9ee �i kXjy TKX

6B;m`2 k, oBHH� 6�`M2bBM�- JQQM pBbBiBM; oB`;Q BM i?2 #B`i? ?Q`Qb+QT2X
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�b �bi`QHQ;B+�H +�H+mH�iBQMb bm;;2bi- i?�i /�v i?2 JQQM UGmM�V r�b pBbB#H2 BM i?2
+QMbi2HH�iBQM Q7 oB`;Q- K�FBM; ?2` i?2 bQ +�HH2/ �b+2M/�Mi �i +QM+2TiBQMX oB`;QǶb
bT2+B�H TH�+2 Bb +QKK2KQ`�i2/ #Qi? BM i?2 TQbBiBQMBM; Q7 �//BiBQM�H 2ti`�@xQ/B�+�H
};m`2b- Qi?2` �//BiBQM�H T�BMiBM;b �b r2HH �b BM TQ2Kb- i?�i r2`2 r`Bii2M �i i?2 iBK2
iQ +QKK2KQ`�i2 pBHH� �M/ Bib `B+? T�i`QMX

"mi H2i mb /�`2 iQ MQiB+2 �M BKTQ`i�Mi H�+F BM i?2 oBHH� 6�`M2bBM� `2T`2b2Mi�iBQMbX
LQ �++QmMi bm`pBp2/- r?�i i?2 bi2HH�` TQbBiBQM K2�Mi 7Q` i?2 7�Bi? Q7 �;QbiBMQ *?B;BX
Ai im`Mb Qmi- i?�i T`2/B+iBM; i?2 7mim`2 r�b MQi M2+2bb�`2Hv i?2 K�BM i�bF Q7 �bi`QHQ;vX
q?�i �bi`QHQ;B+�H FMQrH2/;2 +�Tim`2b- Bb i?2 mMB[m2M2bb Q7 �M BKTQ`i�Mi ?BbiQ`B+�H
2p2Mi- r?Qb2 i`�+2b �`2 H27i BM i?2 bFv �#Qp2 U�b r2 iQ/�v #2HB2p2 i?�i � +2`i�BM
`�/B�iBQM r�b H27i �7i2` i?2 *`2�iBQM Bib2H7VX 6Q` �bi`QHQ;v Bb MQ K�;B+, r?�i Bi
i`B2b iQ �+?B2p2 Bb iQ bBKmHi�M2QmbHv TQbBi � ?mK�M BM i?2 +QQ`/BM�i2b Q7 bT�+2
�M/ iBK2HBM2 ě �M/ T`QKBb2- i?�i 2p2v 2p2M KQbi KBMQ` 2tBbi�M+2 H27i Bib i`�+2
bQK2r?2`2 BM i?2 bFB2bX

*?B;BǶb +Qm`�;2 iQ 2`2+i i?Bb H�TB/�`v oBHH� �M/ 7`B�#BHBiv Q7 �bi`QHQ;B+�H b2+`2i
Q7 bT2+mH�iBQMX .2bTBi2 i?2 2+QMQKB+�H BKT2imb Q7 i?2 oBHH�- i?2 K2bb�;2 �#Qmi �
bT2+B�H +QMM2+iBQM Q7 2ti`�Q`/BM�`v #�MF2` rBi? +Q2H2biB�H `2bQHmiBQMb Bb K2�Mi iQ
#2 bQK2r?�i ?B//2MX *?B;Bb +QMM2+iBQM iQ oB`;BM Bb iQQ T2`bQM�H iQ #2 H2�F2/-
7Q` � H2�F K�v `2bmHi BM i?2 HQbb Q7 Bib bT2+B�H +B`+mKbi�M+2X Jvi?QHQ;B+�H +mHim`2
+Q/2b- �bi`QMQKB+�H i`2�iBb2b �M/ i?2 ?2B;?i Q7 i?2 +2BHBM; T`Qi2+i i?Bb +Q2H2biB�H
+QBM+B/2M+2 MQi iQ b?Qmi iQQ HQm/X h?2 oB`;BMǶb +QKK2KQ`�iBQM Bb KQ`2 bm;;2bi2/
#v i?2 bim/v i?�M bB;M�HBb2/ 7Q` i?2 bT2+i�iQ`X

9 JmbB+
aQ 7�` r2 /Bb+mbb2/ i?2 BMQ#2/B2M+2 Q7 TQ2i`v �M/ pBbm�H �`ib iQ i?2 7�KQmb T?BHQ@
bQT?B+�H �/�;2X h?2 KmM/�M2 +QMM2+iBQMb }M/ i?2B` T`Q+H�K�iBQM i?2 KQ`2 i?2v
�`2 `2T2HH2/ 7`QK i?2 7Q`KX AM i?2 K2�MiBK2- r2 �++mb2/ *?�i:Sh Q7 H�+F Q7
+Qm`�;2 r?2M /2�HBM; rBi? +QBM+B/2M+2b U�M �++mb�iBQM T`QT2` 7Q` ?mK�M iQ `�Bb2
B7 �M 2tBbi2MiB�H i?`2�i iQ i?2 K�+?BM2 +�MMQi #2 T`Qp2/VX

h?2 H�bi pQB+2 BM i?2 /Bb+mbbBQM rBHH #2 i?2M i�F2M #v i?2 KQbi b?�K2H2bb Q7 �HH
�`ib- 7Q` Bi /B`2+iHv +QMi`�/B+ib qBii;2Mbi2BMǶb T`Q?B#BiBQMX h?2 H�bi 2t�KTH2 i?�i A
rBHH mb2 TQbBib Bib2H7 BM i?2 KB//H2 Q7 i?2 iBK2HBM2 #2ir22M EQbK�b Q7 C2`mb�H2KǶb
E�MQM �M/ *?B;BǶb +Q2H2biB�H HQ;;B�- #mi Bi rBHH mb2 i?2 i`QT2 T`QMQmM+2/ BM #Qi? Q7
i?2 �`irQ`FbX

AM i?Bb KQK2Mi A �/pB+2 iQ HBbi2M/ iQ i?2 T`QpB/2/ `2+Q`/BM;X Ai +QMi�BMb �M 2t@
+2`Ti 7`QK i?2 HBim`;B+�H q2bi2`M KmbB+ Q7 Rki? +2Mim`v bmM; #v 1Mb2K#H2 P`;�MmK
�M/ Gv+Qm`;Qb �M;2HQTQmHQbX �M Q`B;BM�H TH�BM+?�Mi Q7 i?Bb TB2+2 Bb bmM; #v i?2
HQr2` pQB+2b BM Km+? bi`2+?2/ bT�M Q7 i?2 iBKBM;X h?2 ?B;?2` pQB+2 bBM;b � +QMi`�bi@
BM; K2HQ/v U/Bb+�MimbV iQ i?2 TH�BM+?�MiX h?2 TB2+2 Bb �M 2t�KTH2 Q7 Q`;�MmK ě
�M BKT`QpBb�iQ`v HBim`;B+�H T`�+iB+2 Q7 i?2 iBK2b Q7 }`bi +�i?2/`�HbX J�Mv Q7 Q`;�M�
r2`2 MQi�i2/ /QrM �M/ �bb2K#H2/ BM i?2 #QQF J�;Mmb GB#2` P`;�MBX h?Bb Q`;�MmK
Bb #�b2/ QM i?2 K2HQ/v Q7 � ;`�/m�H 7Q` 72�bib `2H�i2/ iQ oB`;BM J�`v "2M2/B+i� 2i
o2M2`�#BHBbX h?2 +?Qb2M 7`�;K2Mi Bb bmM; mTQM QMHv QM2 rQ`/, pB`;Q UpB`;BMVX PM
i?2 M2ti T�;2- A +`2�i2/ �M 2/BiBQM #�b2/ QM J�;Mmb GB#2` P`;�MB rBi? i?Bb 2t+2`TiX
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G2QMBMmb- P`;�MmK "2M2/B+i� 2i p2M2`�#BHBb, +QTmH� �M/ /Bb+�Mimb QM i?2 rQ`/ ǴoB`;QǴ
2M;`�p2/ 7`QK J�;Mmb GB#2` P`;�MB (#v K2 ě �C.) (R)X
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PMHv QM2 rQ`/ ě oB`;Q ě #`BM;b #�+F i?2 QH/ biQ`v Q7 i?2 AKK�+mH�i2 *QM+2T@
iBQM Q7 i?2 oB`;BM J�`v U#`Qm;?i �H`2�/v #v i?2 "Bx�MiBM2 F�MQMVX � +QKK2Mi�`v
Q7 � bBKBH�` M�im`2 iQ i?2 QM2 2tT`2bb2/ �#Qmi �bi`QHQ;v Kmbi #2 mT`�Bb2/ ?2`2 rBi?
`2;�`/ iQ i?2 i?2QHQ;v Q7 h?2QiQFQbX h?2 K2bb�;2 #2?BM/ i?Bb biQ`v /Q2b MQi HBKBib
Bib2H7 iQ i?2 7`BpQHQmb +QM+2bbBQM- i?�i i?2 ǳbmT2`M�im`�H ?�TT2MbǴ- 2bT2+B�HHv r?2M
mM2tT2+i2/ Q` /Bb#2HB272/X h?`Qm;? i?2 *QM+2TiBQM- �M/ �7i2`r�`/ S�bbBQM �M/
_2bbm`2+iBQM- bQK2i?BM; �#Qmi i?2 rQ`H/ Bib2H7 Bb iQH/ ě � +2`i�BM 2tBbi2MiB�H pBbBQM
Q7 QMiQHQ;v ě #mi /2biBHH2/ iQ i?2 TQBMi i?�i :Q/ ?BKb2H7 Kmbi BMi2`p2M2 7Q` i?2
biQ`v iQ ?QH/ mT �M/ K�F2 �Mv b2Mb2X h?2 *QM+2TiBQM Bb ě ?2`2iB+�HHv bT2�FBM; ě
� T`QT2` KQK2Mi Q7 ?B2`Q;�Kv- r?2`2 Ǵr?�i �#Qp2 �M/ #2HQrǴ #2+QK2b mMBi2/ �b
M2p2` #27Q`2X

h?Qb2 Kvbi2`B2b- #�`2Hv MQ` bFBHH7mHHv 7Q`KmH�i2/ �#Qp2- rQmH/ #2 /QQK2/ iQ
bBH2M+2 mMH2bb i?2v +QmH/ #2 pQB+2/ �MQi?2` r�vX h?Bb Bb i?2 `QH2 Q7 K2HBbK� �M/ �
`2�bQM- r?v i?2 rQ`/ oB`;Q `2+B2p2b bm+? � +�`2 #v i?2 KmbB+B�Mb- /2�/ �M/ �HBp2-
T�`iB+BT�iBM; BM i?2 T2`7Q`K�M+2 Q7 i?Bb ;`�/m�H2X

oB`;BM- ?B2`Q;�Kv- /BpBM2 +QMM2+iBQMb �M/ TQHvT?QMv Q7 irQ pQB+2b BM � +QM+Q`@
/�Mi /�M+2 Q7 ?�TTv ?�`KQMBQmb +QBM+B/2M+2bX "mi r?2`2 �`2 i?2 bi�`b\

�b r2 �H`2�/v +QM+Hm/2/- i?2 KQp2K2Mi Q7 +Q2H2biB�H #Q/B2b bm{+2b 7Q` �b@
i`QHQ;2`b �b � TQBMi Q7 `272`2M+2 7Q` bF2i+?BM; Qmi i?2 ?mK�M +QM/BiBQMX Ai r�b
TQbbB#H2- #2+�mb2 i?Qb2 KQp2K2Mib �`2 ?�`KQMBQmb, T2`+2Bp�#H2 �b bBKTH2 �M/ T`2@
/B+iB#H2X

G2iǶb MQr b22F i?2 bi�`b BM i?Bb Q`;�M�H +QmMi2`TQBMiX aBM;2` `2bTQMbB#H2 7Q` pQB+@
BM; i?2 /Bb+�Mimb +�HHb i?2 i2ti 7`22Hv- �#Qp2 i?`22 /`QM2 MQi2b UbQ +�HH2/ Q`;�MmK
Tm`mKVX L2ti HBM2- bQK2i?BM; +?�M;2bX h?2 ǳ/`QM2Ǵ +QKKBib � bHQr #mi bi2�/v
KQp2K2Mi- `2T2�iBM; i?2 i?`22@MQi2 };m`2 mMiBH p2`v 2M/ Q7 i?2 2t+2`Ti UT2`7Q`K2`b
?QH/ i?2 H�bi MQi2VX �#Qp2 i?Bb pQt T`BM+BT�HBb- i?2 /Bb+�Mi bBM;2` +QMiBMm2 +QmMi2`@
K2HQ/v- #mi BM `?vi?KB+�H bvM+ rBi? i?2 HQr2` pQB+2X h?Bb T�`i Bb +�HH2/ U7�KBHB�`Hv
2MQm;?V /Bb+�MimbX PM2 +�M BK�;BM2 i?�i iQ �+?B2p2 i?Bb bT2+B}+ ?�`KQMB+ iBK#`2
Q7 Tm`2 }7i?b �M/ Q+i�p2b BM 7Q+�H TQBMib Q7 i?2 pQB+2b- i?2 K2HQ/v Q7 i?2 b2+QM/
pQB+2 UpQt Q`;�M�HBbV Kmbi #2 TH�MM2/ +�`27mHHv- MQi iQ +QHHB/2 rBi? i?2 MQi2b Q7 pQt
T`BM+BT�HBbX

q?�i Bb p2`v +?�`�+i2`BbiB+ 7Q` bi�`b QM i?2 }`K�K2Mi ě � T`2/B+iB#H2 �M/ +v+HB+
KQp2K2Mi Q7 K�Mv /Bz2`2Mi +Q2H2biB�H #Q/B2b ě ?2`2 ?�TT2Mb �b r2HHX .m`BM;
i?2 /Bb+�Mimb T�`i- i?2 HQr2` pQB+2 `2T2�ib irB+2 Bib K2HQ/v U�7i2` � iQ`+mHmb BM
i?2 KB//H2 Q7 i?2 i?B`/ bvbi2KVX >Qr2p2`- �b bi�`b M2p2` 7QHHQr 2�+? Qi?2`- i?2
/Bb+�Mimb pQB+2 /Q MQi `2T2�i Bib2H7X AMbi2�/- �7i2` i?2 ǳHQM2HvǴ pB`;� � BM i?2 i?B`/
bvbi2K- Bib K2HQ/v 7�HHb ǳQmi Q7 bvM+ǴX hBHH i?2 2M/ Q7 i?2 2t+2`Ti pQB+2b Q`;�M�HBb
�M/ T`BM+BT�HBb /Q MQi +QM+Hm/2 i?2B` T?`�b2b iQ;2i?2` �MvKQ`2X h?Bb Bb pBbB#H2 BM
i?2 ;`�T?B+�H QmiHBM2 Q7 i?2 `2bib Up2`iB+�H i?BM bi`QF2bV, BM i?2 b2+QM/ bvbi2K- i?2v
�HB;M- r?2`2�b BM i?2 i?B`/ �M/ 7Qm`i? i?2v /Q MQiX

�b bFv +QMM2+ib rBi? i?2 2�`i?- bi�`b �M/ KmbB+ �`2 ;mB/2/ #v ?�`KQMB2b `2@
p2�HBM; bvKK2i`B2b iQ 2�+? Qi?2`X Ai Bb rQ`i? MQiB+BM;- i?�i ě �b QMHv i?2 2t+2`Ti
Bb b?QrM Q7 i?2 r?QH2 TB2+2 ě i?Bb Bb MQi � +QBM+B/2M+2 i?�i i?2 /Bb+�Mimb bi2�/v
K2i2` i�F2b Qp2` i?2 KmbB+ QM i?2 rQ`/ oB`;Q 7Q` i?2 }`bi iBK2 BM i?Bb Q`;�MmKX
"mi- #v i?2 K2�Mb Q7 i?2 K2HBbK�iB+ bBM;BM;- MQ Kvbi2`B2b �`2 `2p2�H2/ T2` b2 �M/
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MQ rQ`/ +QMi2Mi Bb KBbmb2/X h?2 rQ`/ mTQM r?B+? i?2 K2HBbK� Bb bmM;- +�M �+[mB`2
�b K�Mv 2ti`�HQ;B+�H K2�MBM;b �b i?2 BKT`QpBb2` ?QH/b #`2�i? BM ?Bb HmM;bX

8 *QM+HmbBQMb
>Qr i?2 KmbB+ +QKTH2i2b i?2 TB+im`2 Q7 +QMM2+iBQMb\ "v i?2 K2�Mb Q7 i?Bb �`i-
i?2 KQbi T`Q7QmM/ iQTB+b +�M #2 �TT`Q�+?2/ rBi?Qmi bTBHHBM; 2p2M � H2ii2`X .Q2b
Bi +QmMi �b ǳ`2K�BMBM; bBH2MiǴ\ 1�+? Q7 i?2 2t�KTH2 b22K2/ iQ bi2T Qp2` i?2
B`QMB+ T`Q?B#BiBQM, T`Q?B#BiBQM Q7 i?2 /B`2+i �r2- p2`#�H 2t�Hi�iBQMb �M/ BKK2/B�i2
`2p2H�iBQMX S2`?�Tb i?2 TQ2i`v Bb i?2 QMHv i`m2 �`i #2+�mb2 Bi +�M /�`2 iQ bi2T Qp2`
2p2M i?Qb2 HBKBi�iBQMbX

UXXXV

AM p�BM TB2`+BM; /2Ti?b- r2 +�Tim`2 i?2 /�`F2bi
AK�;2bX 6Q` i?2 r�p2 Ui?�i ~Qrb rBi? MQ `2biV
lM7QH/b +HQb2Hv MQi i?2 `B//H2b Q7 #2BM;-

"mi Qm` p2`v 7�+2 7`QK /Bbi�Mi b22BM;X
�M/ �HH i?2 lMBp2`b2 �M/ 7`QMiB2`b �`2 T�i+?2/
qBi? KB``Q`2/ `�vb BM r?B+? ?mK�MFBM/ Bb H�i+?2/X

�/�K �bMvF UR3j3 ě R3NdV- Pp2` i?2 .2Ti?b A (i`�MbH�i2/ 7`QK SQHBb? #v �`im` .Q#BD�) (k)X

_272`2M+2b
(R) �MQMvKQmbX J�;Mmb GB#2` P`;�MBX H�i2 Rki? Q` 2�`Hv Rji? +2Mim`vX
(k) �/�K �bMvFX L�/ :ƈĠ#B�KBX 6mM/�+D� LQrQ+x2bM� SQHbF�- RNk9X Bb#M, Nd33jk33yy9e8X
(j) PT2M�AX PT2M�AX ?iiTb,ffQT2M�BX+QKfX kykRX
(9) J�`v ZmBMH�M@J+:`�i?X ǳh?2 �bi`QHQ;B+�H o�mHi Q7 i?2 oBHH� 6�`M2bBM� �;QbiBMQ

*?B;BǶb _BbBM; aB;MǴX AM, CQm`M�H Q7 i?2 q�`#m`; �M/ *Qm`i�mH/ AMbiBimi2b 9dXR
URN39V- TTX NRĜRy8X /QB, RyXkjydfd8R99yX

(8) 1X q2HH2bx �M/ �K2`B+�M *QmM+BH Q7 G2�`M2/ aQ+B2iB2bX � >BbiQ`v Q7 "vx�MiBM2
JmbB+ �M/ >vKMQ;`�T?vX *H�`2M/QM S`2bb- RNeRX Bb#M, Nd3yRN3ReRRRyX
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