About Hanover’s fundamental rule of the Jewish calendar

1. Introduction.

In the beginning of Hanover’s book 71150 11227 710 *792" the author explains and
justifies the postponement rules of the Jewish calendar by a fundamental and general rule,
which he presents without justification as a general principle that the first day of any
Jewish month may not fall before the day of the true conjunction.
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In his book Sefer Tekhunat ha-Shamayim ha-Arokh folio 22a of the manuscript,” chapter
71 (ancient numbering) 82 (new numbering), he writes more in detail:
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And at the end of the book, on the last page of the manuscript (p.136 of our virtual
edition) he wrote:
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! See virtual edition of this manuscript; see http://www.ajdler.com/jjajdler/hanover.

* This chapter has no equivalent in the printed version of Tekhunat ha-Shamayim, Amsterdam 1756; it
remains in manuscript. The second part of this book including a complete commentary on Hilkhot Kiddush
ha-Hodesh and in addition Talmudical novellae with a mathematical character and tables appeared in a
virtual edition. See http://www.ajdler.com/jjajdler/hanover.




Hanover mentions explicitly the quotation from Hilkhot Kiddush ha-Hodesh 7: 7.
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It appears that Hanover’s rule represents in fact his understanding of the former
quotation. Hanover writes that he checked all the years between 4100 and 4200, which
required the calculation of 185 true conjunctions and he never found his rule to be wrong.
The aim of the present communication is to check this statement and this rule. With this
aim in view we constructed two tables, the first for the seven types of ordinary years and
the second for the seven types of leap years. In each table we gave for each keviah, the
last possible Molad of each month, resting on the four gates’ table.” The last Molad of
each month of the year was deduced by the addition of the remainder of the preceding
months in that year.

Now we know that the true conjunction can follow the mean conjunction by a span of
time, which does not overstep the limits of 6 hours in Tishri and 14 hours in Nisan.*

On this basis we constructed the table 3 on the assumption that the maximum delay of the
true conjunction with regard to the mean conjunction can be considered as linearly
proportional during the year.’

We know further that today the Molad does not more represent the mean conjunction; the
Molad is delayed by about 2 hours. In Maimonides’ days this delay was about 50
minutes.® It is certain that at the beginning of the Jewish calendar the Molad represented
for the meabrim the mean conjunction.

Thus if we want to check today the possibility to find cases where the true conjunction
falls on the day following the yom ha-keviah, we must subtract 2 hours from the latest
possible Molad of each month before adding the maximum possible span of time between
the mean conjunction and the following true conjunction.

However as we want to screen all the years elapsed since the inception of the Jewish
calendar we must consider the case when the Molad coincided with the mean
conjunction.

In tables 1 and 2 we colored in green the background of the squares where the latest true
conjunction corresponding to the Molad falls on the day following the yom ha-keviah and
we indicated the moment of this last possible true conjunction under the value of the
latest Molad. This allows estimating how far the true conjunction can trespass on the
following day. It is evident that the probability of meeting such a situation of the true
conjunction falling on the day after the yom ha-keviyah is proportional to the possible
trespass of the latest possible true conjunction on the day following the yom ha-keviah.

2. Tables for the fourteen types of years giving the yom ha- keviah, the latest
possible Molad and the latest true conjunctions trespassing on the day following the
yom ha-keviah.

? This table can be found in the books of Sar Shalom, Slonimski and Joffe. In Hikhot Kiddush ha-Hodesh
al-pi ha-Rambam it can be found on p. 223.

* See Sefer Tekhunat ha-Shamyim, Amsterdam 1756 chap. 63 and 64 pp. 20-21. See Ibn Ezra Shemot 12:
2. See J. Ajdler, Hilkhot Kiddush ha-Hodesh al-pi ha-Rambam p. 216.

>This is a simplifying assumption which is probably not exact.

% See J. Ajdler, Hilkhot Kiddush ha-Hodesh al-pi ha-Rambam pp. 176-178.
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vaw 1|7-12-135 2] 1-20-1011| 2|2-12-135 | 7/4-12-135
77X 2112-0-928 713-9-724| 74— 0-928 16— 0-928
1071 3| 3-13 - 641 714-22-437| 7|5—13-641 T|7-13-641
4-3-641 5-12-437 6— 3-641 1 - 3-641
TR 7]15-2-354 1]6-11-150| 71]7— 2-354 | 22— 2-354
M0 11 6—15- 67 X[0-23-943 | x|1-15- 67 | »|3-15- 67
7— 2-427 1-11-223 2- 2-427 4-2-427
Akl X|1-3-860 3|2-12-656| 3[3-3-860 | 7]5—-3- 860
N 2112-16-573 714—- 1-369| 7/4-16-573 11 6-16-573
3-1-213 5— 1-213 7-1-213
219K 714-5-286 1/5-14—- 82 ] 1]6-— 5-286 | x| 1-5-286
h7 X7 AT
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1- 1-213
219K 2] 1-14-82 21]2—- 5-286 713-14-82

Table 1: For each of the seven types of ordinary years we give the yom ha-keviyah and the latest
possible Molad of all the months of the year. We consider then the latest possible true conjunctions
on the basis of the maximum possible span of time between the mean conjunction and the following
true conjunction. When the true conjunction can trespass on the day following the yom ha-keviah we
color the corresponding square and indicate the latest possible true conjunction. The colored square
represents a theoretically possible case of a yom-ha-keviah preceding the true conjunction.
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Table 2: idem table 1 for the seven types of leap years.
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The latest possible true conjunction following the mean conjunction

Ordinary years Leap years

Tishri 6 6

Heshvan 7-360 7-151
Kislev 8 —720 8 —302
Tevet 10 9—-454
Shevat 11-360 10 — 605
Adar I 12 -720 11-756
Adar II 12 —907
Nisan 14 14

Iyar 12 -720 12 -720
Sivan 11-360 11-360
Tamuz 10 10

Av 8 —720 8 —720
Elul 7-360 7-360

Table 3: Maximum span of time between the mean conjunction and the following true conjunction.
The table is constructed on the assumption of a maximum delay of 6 h in Tishri and 14 h in Nisan.
We assumed a linear repartition of the delay between these two limit cases. Today the Molad occurs
about two hours after the mean conjunction but at the beginning of the Jewish calendar the Molad
coincided with the mean conjunction.

3. Conclusions drawn from the two tables.
1. Ordinary years.

Theoretically there is a possibility to have a true conjunction falling on the day following
the yom ha-keviyah of the months Nisan, Iyar and Av in the following cases:
B [n the years of the type 3112 if the Molad of Tishri is between (1 —9 —203) — (0 —
3—-641)=1-5-642and 1 —9—203.
B [n the years of the type 75 2 if the molad of Tishri is between (3 —9 —203)—(0—
3-641)=3-5-642 and 3 -9 —203.
B In the years of the type 75 77 if the molad of Tishri is between (5 -9 —203) — (0 —
3-641)=5-5-642 and 5—-9 —203.
B [n the years of the type X 1 1 if the molad of Tishri is between (6 —9 —203) — (0 —
3-641)=6—-5—-642 and 6 — 9 —203.
In all these cases the breadth of the window allowing this situation diminishes from Nisan
to Av.

2. Leap years.

Theoretically there is a possibility to have a true conjunction falling on the day following
the yom ha-keviyah in the following cases:
B In the years of the type 712 if the Molad of Tishri is between (1 —20 —490) —
(0-9-1027)=1—-10—-543 and 1 — 20 — 490. The possibility concerns the



months of Kislev, Shevat, Nisan, Sivan and Av. The window is the broadest in
Shevat.

B [n the years of the type 75 1 if the Molad of Tishri is between (3 —17 —1079) — (0
—7—-536) =3 —-10—-543 and 13— 17 — 1079. The possibility concerns the months
of Kislev, Shevat and Nisan. The window is the broadest in Shevat.

B [n the years of the type X 117 if the Molad of Tishri is between (4 — 11 — 694) — (0
—1-151)=4-10-543 and 4 — 11 — 694. The possibility concerns the months
of Shevat.

B [n the years of the type 11 7 3 if the Molad of Tishri is between (6 — 20 — 490) — (0 —
9—-1027) =6 — 10 — 543 and 6 — 20 — 490. The possibility concerns the months of
Shevat, Nisan, Sivan and Av. The window is the broadest in Shevat.

4. Heuristic examination’ of the years according to the area of Molad defined above
with the program of R. Eytan Tsikuni (I used only the true conjunction of this
sophisticated visibility program).

I did not find a case of a true conjunction falling on the day following the yom ha-
keviyah among the ordinary years during the period 4111 — 6000.
In the case of leap years I found the following cases, only in the month of Shevat:
B In the years of the type 7111 2.
In the years: 4636, 4910, 5130, 5157, 5228, 5404, 5475, 5573, 5662, 5749, 5820
and 5847.
B In the years of the type 152
In the years: 4229, 4476, 4574, 4750, 4821, 4997, 5166, 5244, 5413 and 5589.
B In the years of the type 2 7.
In the years: 5290 and 5635.

Only a systematic computer screening could give a definitive and certain result.

It appears that the rule of Hanover has about 24 exceptions in the 1900 first years of the
Jewish calendar corresponding to 23500 months. It is thus verified in about 999 cases on
1000 and it presents an exception in 1 case on 1000. It is however surprising that
Hanover could not foresee the theoretical possibility of exceptions and concluded on the
basis of a 100 years’ examination when in the case of the possibility of a moon’s sighting
before the yom ha-keviyah he was more perseverant and considered and found the
possibility of one case in 500 years.

Anyhow the justification given by Hanover, at different occasions in his writings, of the
postponement rules, through different examples, proving that their aim is to prevent
absolutely the possibility that the true conjunction could occur on the day following the
yom ha-keviah, must be reconsidered. Although this is generally the case, it cannot be
presented as an absolute rule.

7T used the table 2 (keviot of the years 4111 — 6000) and the table 3 (Moladot of the years 4111 — 6000) on
pages 11 — 13 of Halakhah Times, Leo Levi, Rubin Mass 1992 (2nd edition).



