
 cqth ;s ihrsvbx ,fxn hkcc sunk, 1

kgu ihrcgn ivn ohba kg vpue,v kgu ikhtv ,urhp kgu chctv kg vbav ,t ihrcgn ohrcs vaka kg ibcr ub,
kg uvk thgcht vpue,v kg rnut kthknd ic iugna icr ihjna kfv ivn sjt chcta inzcu ihrcgn iht ivn sjt

:ueh, ihrcgn vpue,v kg ut ihjna vpue,v

 cqth ;s ihrsvbx kg h"ar 2

oi`y itl miyxtnc zi`e ,aia`d ycga (bi zeny) aizk `xwc ,oixarn d`eazd dlyia `l m` - aia`d lr
,oixarn odn mizy lr ,dpyd z` oixarn zevx` yly lr onwl opixn`c il dywe ,xnerd aixwdl okidn mdl

ixd ,`ed xner meyn `nrh i`e ,dpyd oixarn lilbae ocxid xara dlyia `le dcedia d`eaz dlyia m`e
z`ad onf zxvry ,oixarn zxvrd onfn xzei mleyia xg`zn m` oli`d zexit lre dcedia d`eazd dlyia
:zxg` mrt zelrle gexhl jixv lbxl e`eaa m`iai `l m`e ,mixekiad meiae (gk xacna) aizkc mixekia
,oixarn bgd xear cr zltep ixyz ztewz oi`y ,zkynpe zakrzny fenz ztewz lr oia - dtewzd lre
jeza dlic xnerd z`ady ,oqipa xyr dyy cr dpnf jynpy zah ztewz lr oia `xwn onwl ol `wtpc

:(a ,bi) onwlck zecrend z` zegcl oixarn zah ztewz
oi`y itl gqtd ziigca oiyyeg oi`y ,oigny lkd ,odilr dpy zxarzny mipyd on - cg` aia`y onfae

zexitd lr zxarzn dpyde ,xvwil ie`x aia`yk la` ,mdilr jx`p ycg xeqi` oi`e ,die`x d`eazd
`le dtewzd lr xne` l`ilnb oa oerny oax opiqxb ikd ,odilr jx`p ycg xeqi` onfy ,oiaivr zetewzde

:s` opiqxb

 tqdh ;s ihrsvbx ,fxn hkcc sunk, 3

dj ,men rcx rnu vasj vpue,c ibhgc dj vhkuf rcx rn vbav ,pue, ;hxtv dj uars sjt tren ovhbau
vasj vpue,c ibhgc

 t erp asjv ause ,ufkv vezjv sh o"cnr 4

ohnfj urnt lf ohasj atr ofk vzv asjv rntbu uasjc asj ,kug rntba vbckv hasj ov vbav hasj (t)
vnjv hba ov ihcajn ubta ohbavu aseu vtr vzf uk rntu vbck ,uns vtucbv vtrnc vank v"cev uk vtrv

:chctv asj ,t runa rntba
ohaka unf ,tzv ,pxu,v in .ce,haf lfhpk ouh rag sjtn cure vbckv ,ba kg vnjv ,ba vr,h vnfu (c)

vba ,trebv thvu asj rag vaka vbav v,ut ihaugu sjt asj ihphxun ygn r,h ut ygn ,ujp ut ouh
ihtu vbak vbun v,t ohasj vbav hasjk rntba ohnh lfu lfu asj rag ohba vbav ,uhvk rapt hta ,rcugn

:ohnh vbun v,t

 s erp asjv ause ,ufkv vezjv sh o"cnr 5

rst ihrst hba vba v,ut ihaugu rst tkt okugk ihphxun ihtu asj vc ihphxuna vba thv ,rcugn vba (t)
asj ,t runa rntba inz u,utc jxpv tvha hsf chctv inz hbpn vz asj ihphxun vn hbpnu hba rstu iuatr

,unhc ohngpu vnjv ,unhc ohngp tc jxpv vhv vzv asjv ,pxuv tkuku chctv inzc vz asj vhvha chctv
:ohnadv

 (c)ihbnhx vaka kgot ihgsuhu ihcajn ihs ,hc smhf ikhtv ,urhp kgu chctv kgu vpue,v kg vbav ,t ihrcgn 
vhvha hsf hba rst ixhb u,ut uaghu vbav v,ut ihrcgn vz inz rjt ut ixhbc rag vaac ixhb ,pue, vhv,

1



 chctv inzc jxpvihrcgnu ihfnux vz inhx kgu:rjt inhxk ihaauj ihtu 
inzc junmk ifrsa ikhtv ,urhp ujnm tku tuv kpt ihhsg tkt chctv ghdv tk ihhsga ihs ,hc utr ot ifu (d)

ihrcgn iv hrv ixhbc rag vaak osue vpue,va hp kg ;tu vbav ,t ihrcgnu ukt ihbnhx hba kg ihfnux jxpv
inz kf lrsf ihjnum ,urhpv uhvha hsfu ixhbc rag vaac vpub,v rnug ubnn chrevk humn chctv vhvha hsf

:chctv
///

:vnj hba ohbav ,uhvk hsf ikhcac ihrcgna rehgv iva ohrcsv iv uktu (s)

hukv z"hrv irn haushj 6

 v erp asjv ause ,ufkv vezjv sh o"cnr 7

tkt u,ut ihaug iht lrumv hbpn ut inzv hbpn vbav ruchgu vhhtrv kg asjv atr ,ughcen ubrnta kf (t)
irvtku vank rntb lfa ,uar ihrsvbxv ivk ub,ba ktrah .rtc ohfunxv ihs ,hc ut ktrah .rtca ihrsvbx

vhv, uz ,usg rcsv aurhp tuv lfa ubhcr vann ahtn aht usnk vgunav hpnu ohasj atr ofk vzv asjv
ihtu ohasj ihgcue iht ktrah .rtc ihrsvbx oa ihta inzc kct onuenc ovhrjt snugv kfku ofk vruxn

:ouhv uc ihcajn ubta vz iucajc tkt ohba ihrcgn
kg ihgcue ihrsvbx oa ihta inzcu vhhtrv kg ihgcue ihrsvbx aha inzca tuv hbhxn vank vfkv vz rcsu (c)

ouh tuv vz iucajc uc ihgcuea ouh vhvha ohngp tkt vhhtrk iheezb ihtu ouhv uc ihcajn ubta vz iucaj
:ktrah .rt crgnk iva ,umrtcu tuv tkp ouhc vhhtrv rjt vhvha vzu ouhc uhrjt ut ouhc uk osue ut vhhtrv
,hc oa rtab tku ktrah .rt vcrja ,gc sunk, hnfj ;uxn vz iucajc cajk ktrah kf ukhj,v h,nhtnu (d)

:ihfnux uhv ktrah .rt ,ghce kg tcru hhct hnh sg sunk, hnfj hnhc ifu vban hnfj hnhc kct guce ihs

 vag ,umn ihbn - ,umnv rpx kg i"cnrv ,udav 8
 

tkt ohba ihrcgn ihtu ohasj ihgcue iht h"tc ihrsvbx ihta inzc" rnta asjv ause ,ufkvc sug h,htr
inzcu vhtrv p"g ihgcue ihrsvbx aha inzca 'hbhxn vank vfkv tuv vzv rcsu /ouhv ihcajn ubta vz iucajc

vfkvu vkceu ,ruxn rcsv oau ihbgv sug uk vae,b /"ouhv uc ohcajn ubta iucajv vzc ihgcue ihrsvbx ihta
vbanv hnfj hnhc hf oa rhfzv k"z unmg tuvu /ouen ouac uc rfzuv tku sunk,c rntb tka vn hbhxn vank

tka ubrtc rcfu /ihfnux uhv vhtrc h"t ,ghce kgu 'iucajc ihgcue uhv tk tcru hhct hnh sg sunk,v hnfj ifu
ogu 'kkf ihrsvbx ihs tku kusdv s"c ihs ovc vhv tk vc ihdvub uhv otu 'icrj rjtk ,dvub vkusd hrsvbx v,hv

vmujc vhvha ut s"c .rtc oa vhvha lhrm iucajv ,ughcec ukhpta vsun tuva vzv rpxc uhrcs hpk vz kf
ubhrcsk ukhpt ifu 'k"jc tku lnxb s"c .rtc iht hrva 'ohba vnfn ouhv ,usgunv ukyc .rtc lnxba s"c .rtk

kfn vz s"c rsgb ouhv vbvu ihjnun ovu vaka ka s"c iucajc ihc vhtrc ihc vru,v in ihfhrmn ubt oda
tuv rucgv iucaj ie,a thabv vsuvh hcr ka ubc thabv kkv hcra tuv vzv kusdv hauev tprn kct /ktrah

,hcc s"cc vhtrv hp kg ubasek ruzjbu uvhkt tucha sg ubhhbn hpk rcg,vk ihhutrv ohba rcgu ohasj ase
unf vfhnxv sxpv hbpn ,usgunv ukyc,ha vtr cuyk rufz tuva 'vhvh ubhnhc vrvnc int ausevu kusdv

,hc vbcha sg ohbau ohasj uc rcgu aseu iucajv ie,u sngu 'ihjnun lhrma rcs kfu ,uxbe hbhs ukyc,ba
o,ugy tuvu 'ovhp kg aseku ,usgv kcek ihhutrv s"c ubk ihta hpk 'ubkmt vhtrv vkyca tuv lfhpku /asenv

:crv hrcsf tk ihtrev ihbhnv ka

hukv z"hrv irn haushj 9

 cqf ;s vbav atr ,fxn hkcc sunk, 10

thb,s t,khn htv rn gsh ktunak htkna hcrs vuct tct vhk rnt vkud vkufk hbue,k tbkhfh ktuna rnt
t,hhbrjt hkhn tfht rn gsh tk tvsn vhk rnt tk vhk rnt ,umj rjt skub ut ,umj osue skub ruchgv suxc
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rn gsh tks

 cqf ;s vbav atr kg h"ar 11

:zelfnd xcqe dkelide dpald zecleza ip` iwa ik ,micr zii`x `la - ipewzl `pliki

 cqf ;s vbav atr kg ktbbj ubcr 12

ifu ruchg vfhrm vba uzht ie,ku ohbav iucaj cuajk jf hc ah rnukf vkud vkufk vbue,k tbkhfh ktuna rnt
hb,s tv rn gsh htkna wrs vuct tct k"t /ihrsvbxv cah,hu ktudv ,thc sg rcg,vk lhrm asj vzht ohasjc

j"vu s"s ihbgu ,umj sg skubva ubhshc uhafg thva ,uruxnv whp /,umj rjt ut ,umj osue skub ruchgv suxc
/y"pe, u"vcu s"ryd iva ,uhujsv otu /rn uvk gsh ohbav gucek iucajv hreg iv ukta y"pe,u v"mr,u t"mvu

rn uvbhgsh tku sckc iucajc tku u,ruxnc ihhk,s t,hhbrjt hkhn tfht gsh tk rn tvsnu k"t /tbgsh tk k"t
/ktuna

hukv s"hrdv haushj 13

 z erp - rzghkt hcrs herp 14

ivn uc ah ohbye ihruzjn wzu vba y"h rucgv ruzjn
///

,bau vbck ka kusdv ruzjn ka vba vrag anj ,ba vhvu .rtc irvt kgu van kg v"cv vkdb ixhb asj atrc
:ofk vhvh vbnv lkhtu itfn rucgv ruzjn ka vba vrag aa

15 After about 535 BCE regular intercalation schemes were used, first the octaeteris (with three
intercalary months in every eight years) and, after about 500 BCE, the 19-year cycle [Metonic
Cycle]  (with seven intercalary months in each cycle). Counting from the first year of
Nabonassar (747 BCE), the years 3, 6, 8, 11, 14 and 19 were augmented by adding an extra
Addaru [Addaru šanû = Addaru II = XIIb] at the end of the year and an additional Ululu [Ululu
šanû = Ululu II = VIb] in the middle of year 17.

16 Calendar and Community - Sacha Stern

 c vfkv t erp vbav atr hnkaurh 17

/,uvnht usepb ,uct u,n ,uct uskub uca ohb,htv jrhc vbuatrc /kccn oshc ukg ohasj ,una vbhbj r"ts
/,hcv lu,n vnvck ohkkuc uca /,ukuc ,ukuc vhuag .rtvu kcub vkgv uca kuc jrhc (u t ohfkn) vbuatrc

ixhb asjc hvhu (c vhnjb) lkhvu ifhn /ihrfhb ,ubkhtvu ihrfhb ohjnmv okug ka uuhz uca uhz jrhc (oa) vbuatrc
;t rnt k"car /,cy asj tuv hrhagv asjc (c r,xt) ohrag ,ba uhkxf asjc hvhu (t vhnjb) ohrag ,ba
uk kgnn ohsnug ohpra (oa) ohprav in sjt hkt ;ghu (u uvhgah) vbuatrc /kccn ishc ukg ohftknv ,una

/ofra ktfhn ot hf (h kthhbs) kthrcd ahtvu (y kthhbs) lkhvu ifhn

 v"rs tne erp hnkaurh v"s - ,rav hftkn ,jha rpx 18

ohsnug ohpra ohprav in sjt hkt ;ghu vbuatrc kccn ishc vkg ohftknv ,una ;t rnt ahek ic iugna hcr
:itf sg /(t"f 'wh oa) ofra ktfhn ot hf (t"f 'wy kthbs) kthrcd ahtvu lkhtu itfn (wu 'wu vhgah) uk kgnn
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ohhxrpvu ohhkccv in ukchea vn kccn oshc asujn ohftknv ,una hf rnuk ouen ohrepn ,me utmn itfn
ovhkg chavk ohtar ubt iht rat uktf ohrcsc garu gap uphxuvu /ovn ukche ktrahu vzc udvba ov rat
aeck er ovka vhnr iuaku rea ,pa rhfzvk tk odu /hpy herps ifa kfs ktrah hxruehptk ypanf kkf

:(ws 'c"h ohkv,) wudu ,ukusd ,rcsn iuak ,uekj h,pa kf wv ,rfh
iuvuctu ihbgv hpk ogy ovk ah okuf ohrcsv ,una hf gush hf /h,gs kg kccn ukg rnta vn ruthc obnt

ovunfu (wf 'wd oa) hj kf ot v,hv thv hf vuj wudu vjeuk ahtn hf vat treh ,tzk (d"f 'wc ,hatrc) uvkufs
hrcsc ifu /ohbua ohngyu ,ugrutn kg ,unuenvu ohabtv ,una ,thre ogyc ohcu,f ohthcbu vru,c vcrv

okgb kf kg od ushgh vnvu /jcak ohngy ov ubk uarhp vru,c o,una ogy arup tk rat vcrv ,unuenc k"zj
:vn ,chxk er sckc inszvv lrs kg rcs oa oua treb tk hf

jf kugpha vnc ubhkt ,hkdbv u,kugp jf hpf oa ltknu ltkn kfk turek kfub ohftknk od vbv vz hpfu
oac (vbuatrc) utreb tka vn ogyv arp,bu /uvtreb vna kg juka tuv tuvv vkugpv kt rat u,ujhka

jkuaa ,ujhkav hpka hna lk rnuk kufh hbht ltknv uk rnt htkp tuvu rjt rcs (wv 'wh vcr rcsnc) k"zj kmt
:itf sg oa uk true tuv ush kg vauga tkpu tkp hpk htkp tuvu huv oa ubk true ub,ut v"cev

uk ihta rjtn vxufnu okgb oav if kga uyapf hs vhv htkp iuak arpk hf tkpu tkp hpk uc,fa vn vz ruthc
vthrcc ohtmnbv ohrcsv hyrp kf kg ohsjuhn ,ujuf ov ohftknva ubgsha vn hpf vzc vmr kct /sjuhn oa
gcyv ,ujuf hf rjt jf kt vbaha jfk rapt ht ,hgcyv vdvbv hpf vbvu /lrc,h oav thmnv rat ,asujnv

ratf hf /vzc tmuhf ut ghrzn ut jkjkn ut rren ,uhvk vb,ah tk ounjvu vphrav jf unf ofkvn ubah tk
vz jf ,ub,av kct /okugk vb,an ihtu .rtv kg ohnav hnh kf rucgh tku euj tuv if ubhhbgk jf kf sjh,b

inak rnta hn tkpv sm kga ohhbpudv hbhhbgc tuv ratf tkpv sm kg er tuv rjt ihbg kt an,an ,uhvk
tuv lf /,nnsb ,uhvk vba,b vjubn oua hkc ggub,vku lukvk anav jfu /ekshu .nujk rnut tuv ehkshu

:rren unmg jf u,ut ,uhvk lf rjt uvban tuv ;rua ,uhvk hhpruau hhatv jfk rnta hn ,ujufv ,uhbjurc
////

zt ,uagk lrc,h oav vmura ohgcyv ,ujuf ,ub,av ,g kfca rnuk vmr wufu tkpu tkp hpk rnta uvzu
/ujuf vb,aba rjtn zt vb,an rcsv ihbgu jf kt xjhh,nv oav od if otu /rjt jfk tuva vnn hjuf vb,an

snug ujuf zt tuva vnn vb,an rcs oua ihta ,hgcyv vdvbvc dvb,nu tkp vaug v"cev ihta inz kf kct
:vbuatr vdhrsnu ouen kg

///
vhv hukdc ktrah hbc lu,c vbhfav v,hvu kccn ukg tka sga /kccn ukg ohftknc ,una hf rnutv hrcs uvzu
ohxhbv kf ;ux vhvu kccn ukgan kct /khgk rtc,ba unf ohftknv ,una ub,abu rsx hubha lrymnv ,g kfc
ohftknv ,una oshc ukg zt vtucbvu vbhfav ovn vek,xba ktrahc ohhumn ,uhvk gcyv hubhan ohtkpvu

:kkf unan vb,aha v,gn jhfa ubhta hpk uk sjuhnv unac ltkn kfk turek ukhj,va

 zy ,ut - ohrnt hyuehk rpx 19

iueh, ,kj,v uca khj ,ats tzr ktrah ,xbfk znurv vbckv hasuj ova vbav hasujk iuatr tuv ixhb hf
,ats tbuudf tbe,,ns ohbubz ,ats tzr we ,utc tuv vbav ,hrjt tuva rstu 'vsusk cre,vk ktrah ,xbf
hp kg ;ts ubnzc chctv vhvha hsf vnjv ,ubak vbckv ,uba ,uuavk tuv ruchgva rst tkt ihrcgn ihtu 'khj
chctv asuj treb if kgu 'vnj ka chct inzc if od vhvha lhrm vbckv hasujk ,usgun rtau jxpv ,ghcea

kf hf vnjv ,upue,c chct inz vhvhaf vbckv hasuj ,kj,v zt ers chct inzc tuvaf tkt iuatr treb ihts
:vbnn ,kcenu vnjk ,rcj,na vn tuv vbckv jf

vn er onrdn ovk ,hk ktrah ,xbf ifa vh,bhfau tuv lhrc tasuek ohznur vbcku vnj suxs gushu 
kfc (t"h 'wt hftkn) euxp kg (/h"e ,ujbn) urnta unf ubhhv vnjk ihbun okugv ,unutu 'lrc,h wvn ohkcena

,t czga ohrcuxa ohbu,j,c lrc,h u,bhfac er ohrpufa ubhhv tekts tekt vhk ures wudu adun ryeun ouen
vfkv wt erp vrz vsucg ,ufkv ahr) o"cnr c,fa unfu aubt rusc khj,va vrz vsucgv kf arua vzu '.rtv

,uchx hsh kg ut ohpafu vrz vsucg hsh kg ot vzv okug hbhbgc o,uks,av khguha ohrucx ov if kgu (wt
,ujuf rtau ohnav tcmk ut gcyk ruxnu una lrc,h u,unmgn kscb tuv vzv okugs ohrucx hf ',uhgcy

:ohsrpb
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vsucg hscug obht ohktgnahv hf ubhhvu 'gsubf vnjv ,uba og vhasuj ohuan iht kct vbckk ihbun ktgnahu
rtau d"fe inhx ;ux vgs vruhcu (wz vfkv t"h erp) ,uruxt ,ukftn ,ufkvc o"cnrv hrcsn gsubfu vrz

harua kf ubh,ru,n othcb jeka ohrcs rtau ohbu,j,c u,jdavc ohbhntnu rund sujh ohsjhnu ohexup
eukhj oua iht if kgu 'ubfh ktrah oac ,uhvku rhhd,vku van ,ru, ovhkg ukche tk ouen kfna er 'vbuntv

obucr ohgsuh ihgf ova vnc ovn ohgurd er ann ovunf ohgeuana vnc ohgeuan hf kkf ohud rtak ovhbhc
ohbuuf,nu

 c ,ut - hba rst asuj atrk ehsm hrp rpx 20

urnta unf) ixhbc ixhb ,pue, vhvha hsf vnjv ,uba og vbckv ,uba ,uuavk hsf ihphxun ruchgv asuj [c]
vhvh vnjv rutu vnjv rutf vbckv rut vhvu ch,fs tuv o,uuavk vru, vshpevs ihbgvu (c"g dh ihrsvbx

sdbf uc ch,f vrut ohngp wvu rut hvh ch,f iuatr ouhcu vru, hrcsc trcb okugva /ohnhv ,gca rutf oh,gca
rjt eru iuatrv rutn uhv ,urutnv uk,bafu rut vru, ubhhvu '(vcr ,hatrcc urnta unf) vru, hanuj wv
rutf rntba vzu tuck sh,gk ohehsmk zbdbu (ch wp oa urnta unf) ,ca htmunc iuatrv rutv zbdb kuekev

ubhhv vnjv ,uba og vbckv ,uba ohu,an vba y"h kfcu iuatrv rut anha ,hatrc hnh wz kfca ohnhv ,gca
,gca rutf kfv ieu,ha sg okugk ifu oh,gca vhvh vnjv rutu vnjv rutf vbckv rut vhvha ,ufzk inzv zts

,ufzk vbfv vba y"h kfca znrk y"h thrynhd c"uyc ohkaurh cuyc vtru iuhmn wv lfrch cu,fc znrbu ohnhv
,uba og vbckv ,uba ohu,an ohruchg wz ihaugaf vba y"h kfcu /vnjv rutf vbckv rut vhvha cuy hf rutk

uhvha vbfv ,uhvk rst ihrcgna uvzu (asujv aushe wvn u"p) o"cnrv c,fa unfu ruzjn trebu curhec vnjv
/ixhbc ihktdb

 h ,ut - rst asuj atrk ehsm hrp rpx 21

vbckv ,uba ,uuavk ohtca hbpn vcua,k r,uh ohkduxn ruchgv hnha if od lphvk rnuk rapt h,gsk lt
urjcbu /kfu kfn grv rmhvu ,uphkev zt ukyc,hu vnjv rutf vbckv rut vhvha tcv okug ihgnu vnjv ,ubak

vhvha iuufnv rehgu ktrah lu,c lrc,h oav iufaha tuva uhkfu ifanv ihbcn rcsna vum, vnur, ,arp vzk
/vbhfak ifan ktrah ck

 t"rd 22

 h ,ut - rst asuj atrk ehsm hrp rpx 23

tc /vnjv rutf vbckv rut vhvu ch,fs sh,gv ihgn vnjv ,uba og vbckv ,ba ,uuavk tuva ruchgv ,bac lt
 grv kf jfak 'wudu hbab hf 'grv kf ie,k vabn sdb iuatr rst osuen

24 Sefer Yetzirah - Aryeh Kaplan
 t erp - xupsv jxub - vrhmh rpx 25

:,uyuap vrag oh,au ,ukupf gcau ,unt aka suxh ,uh,ut oh,au ohragu vn hkc ,urhpx rag [c]

 s erp - xupsv jxub - vrhmh rpx 26

'vkannu grzu ij raugu vnfju oukau ohhj isuxh '(,ubuak h,ac ,udvb,n) ,"rpf s"dc ,ukupf gca [t]
/,urun, iva ,ukupf akju rucd ,hbc, vae lr ,hbc, ,", r"r p"p f"f s"s d"d c"c ,ubuak h,ac ,udvb,nu

5



 zbr ,ut - ehsmv ,esm rpx 27

,uhbg kg vruns sjt ahru ,uks iuak aurhp wufu ,uuv ahr we ,ut if od ifs ,cav rga ahr ohhj .g hrpcu
er vut,n vz hf /,uhnunegc vzu ohrah ohuec u,rum vza er /vnkav ,aecnu vnrdn vk ,hks iurxju

:,uhnunegc uzu rauhv uec if ,khces rcugv ifu lrc,h oavs rauhv ue ,gpavk

 v vban s erp ohsh ,fxn - ,uhbanv aurhp o"cnr 28

vkusdv in hruat ,treb vru,v lrc,h c,f rat c,fvu 'hruat c,f tuv vru,v ubjbt uc c,fb rat vzv
vb,an ubhta hpk 'c,fca rautn tuva /hruat ornt tuvu ',ubc hburat hf hratc (k ,hatrc) unf ,rtp,vu

vzf ihtu u,ch,f ,yhac ,utc ,ut ecsb ubhta hpku ',uns,n h,kc uh,uh,uta hpk 'okugk iuhns uc kuph tku
:,ucu,fv rta

 t euxp th erp ,hatrc kg h"ar kg? vhrt rud 29

'ohbuhkg ,ufrgn og ohecs ,uhvk ohbuc uhv ksdnv vz hf aurhp /vnjkn ung vagbu utuc wufu ubnhv kf utk [c]
uvzu 'ohbuhkgv ,ufrgnv og ,uhvk vkgnk uxbfb tuvv ihbccu 'tuvv ihbck ovk gushv ,ukugpc ohaug uhva

hs tk ohrnut uhva vzu 'wv ,urhzdc ohtcv ohrcs vnf kyck o,kugp kf vhv hf 'ohbuhkgv og ohauga vnjknv
ohnav ,ufrgn og rcj,vk ub,kugpc ohnav vkgbu utuc ',urhzd ohbu,j,v kg u,rhzd ,uhvk ohbuhkgv uk rucha

:ohbu,j,v kg ohtc ova ,urhzdv ubhkgn kyck vnjkn ung vagbu
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Evidence of a 19-year cycle of intercala�ons (above, sec�on 4.4.1, rule (vi)) is totally absent in early 

rabbinic sources. As we have seen, the saying of R. Huna b. Avin in B. RH 21a would imply, if the 

atribu�on is reliable, that no cycle of intercala�ons was vet ins�tuted in the early fourth century (see 

sec�on 4.2.2). 

The earliest men�on of the 19-year cycle is in Pirqei de-R. Eliezer (end of ch. 8),163 a work which is 

generally dated to the eighth or ninth century (Strack and Stemberger 1991: 356). It is also men�oned in 

the Kiddush Yerahim of R. Pinhas, which was writen not earlier than the mid eighth century. It is then 

found in later sources, such as al-Khwarizmi's monograph on the Jewish calendar, da�ng from 823/4 CE. 

The 19-year cycle may be already implicit in the liturgical works of R. Eleazar ha-Qallir (seventh century). 

The evidence, however, is very tenuous. The piyyut עשית רבות, states that in 2448 years (i.e. from the 

crea�on to the Exodus) there had been 900 intercala�ons. This round figure fits best the 19-year cycle, 

according to which there would have been, more precisely, 901 or 902 intercala�ons; whereas other 

cycles (8-year, 25-year, 30-year cycles) yield results that are far more discrepant (respec�vely 918, 881, 

897 intercala�ons). 

In the  סילוק לפרשת שקלים, R. Eleazar ha-Qallir possibly refers, implicitly, to twice the great cycle of 532 

years, which represents the 19-year cycle of intercala�ons mul�plied by the 28-year cycle of equinoxes 

or tequfot.  It has been argued on purely astronomical grounds that the 19-year cycle currently in use 

must have been ins�tuted in the course of the fourth century, because only in this period the cycle 

would have conformed to the true vernal equinox. Indeed, the 19-year cycle assumes an average year 

length that is slightly longer than the tropical solar year; as a result, it accumulates a discrepancy of 

approximately one day in 216 years. Nowadays, the discrepancy appears to have reached about 7 days. 

This suggests that the cycle was ins�tuted in the fourth century, when the discrepancy would have been 

nil. This argument, which I shall refer to as the `astronomical argument' depends, however, on precisely 

which rule of the equinox the 19-year cycle would have been based. It is reasonable to assume, indeed, 
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that the 19-year cycle was ini�ally set in such a way as to conform with the rule of the equinox, which 

was one of the earlier principles of intercala�on. Early rabbinic sources are divided, however, as to the 

exact defini�on of this rule. "' Even if we take the ruling of R. Huna b. Avin as defini�ve for the 

Babylonian Talmud” the Pales�nian rabbinic court, which presumably ins�tuted the 19-year cycle now in 

use, may have ruled in favour of some other opinion.  

Furthermore, as we have seen, the rule of R. Huna b. Avin exists in two very different recensions in our 

sources, and hence is itself uncertain. If R. Huna b. Avin's rule was that the equinox could not occur a�er 

16 Nisan, the Day of the Sheaf, then in the fourth century, the 19-year cycle would have conformed to 

the rule of the equinox.  But if it was that the equinox could not occur a�er 14 Nisan, the day of the 

Passover sacrifice, then the 19-year cycle would not have conformed to the rule of the equinox �ll the 

eighth century. The `astronomical argument' also depends on the assump�on that the 19-year cycle was 

based on the astronomical true equinox. It may have been based, however, on a mean equinox, or even 

on a simplified schema�c calcula�on. The schema�c calcula�on of the equinox that is found in the 

Babylonian Talmud 177 is unlikely been used as the basis of the present-day 19-year cycle, because then 

the rule of the equinox would have been regularly breached. But it is not impossible that some other 

scheme was used. The assump�on that the 19-year cycle was based on the astronomical equinox 

remains therefore to be confirmed. The `astronomical argument' depends furthermore on the 

assump�on that the ins�tutors of the 19-year cycle knew exactly when the astronomical true equinox 

occurred. This could have been roughly determined, with a margin of error of about one day, by 

observing the azimuths of sunrise and sunset, which are in a straight line with the observer on the day of 

the equinox. Beter results might have been achieved with the help of instruments. A sundial or a 

gnomon should have made it possible to determine the exact Eastern and Western points on 

should have made it possible to determine the exact Eastern and Western points on the horizon, where 

the sun rises and sets on the day of the equinox. However, the gnomon is an instrument that is prone to 
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many imprecisions, as noted by ancient astronomers themselves. 112 Another instrument used by 

astronomers like Ptolemy for the determina�on of equinoxes consisted of a ring bronze placed in the 

plane of the equator (Pedersen 1974: 131 n. 7). However, even an astronomer of Ptolemy's eminence 

was unable, with these methods, to obtain accurate measurements of the equinox: his results frequently 

erred by as much as 11/2 days. It is thus rather improbable that the rabbinic ins�tutors of the 19-year 

cycle were able to measure the equinox with sufficient precision. It should be remembered that a margin 

of error of one day, in the calcula�on of the equinox, is sufficient to alter the puta�ve date of the 19-year 

cycle by as much as two centuries (according to the `astronomical argument'). Thus on a 

number of accounts, the `astronomical argument' is far less `factual' and reliable than at first 

appearance. Because of the uncertain�es that surround this argument, any date between the fourth and 

eighth centuries could equally he considered. 

Within the 19-year cycle, the 16th year is when Passover occurs the earliest (in rela�on to the solar 

year); this year alone is sufficient to establish whether the rule of the equinox is observed. In 378/9 CE 

(the 16th year of a 19-year cycle, as reckoned in the present-day rabbinic calendar), the vernal equinox 

(20 March) would have coincided with 16 Nisan, in conformity to the 'second' recension of R. Iluna b. 

Avin's saying. Nowadays, by comparison, in 1993/4 (16th year of the cycle) 16 Nisan was on 28 March, 

whilst the vernal equinox was on the 20th (at 22: 25), thus a discrepancy of about 8 days. I am assuming 

that in the 4th c. the month of Nisan would have begun on the day of the conjunc�on; but this was not 

necessarily the case. If the month began at the sigh�ng of the new moon, the 19-year cycle would have 

conformed to the rule of the equinox even earlier than in the 4th c. According to Loewinger's defini�on 

of the `second' recension (see sec�on 4.2.2), which is not con�ngent on the beginning of the calendar 

month, the 19-year cycle would have conformed to rule of the equinox in the middle of the 4th c. exactly 

(Loewinger 1998). 
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