Judaic Lecture Series, Astronomy
Walder Science

Reading Assignments and Sources
(Some Hebrew texts and English translations
courtesy of Sefaria.org and Chabad.org)

CLASS 4
II1. Solar astronomy

A. A brief note on Heliocentrism/Geocentrism
(See Class 3)

B. The Sun — Hashem’s immensely powerful creation and man’s confusion
(See Class 3)

C. The Sun — its role in establishing Halachic time (hours, days, and seasons)
(See Class 3)

D. Halachic approaches to calculating sunrise, sunset, midday, dawn, and nightfall
1. Sunrise

"Hanetz ha'Chamah" — nnnn yan — in Hebrew.

Tosfos Yom Tov, Berachos 1:2:
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Hanetz ha’Chamah. This is from the expression, “hanitzu
ha’rimonim” (“the pomegranates have blossomed”; Shir

ha’Shirim 6:11, 7:13). That is, until the time at which the sun
begins to shine on the tops of the mountains.

a. Shulchan Aruch, Orach Chaim 58:1
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§58. The Laws of the Recitation of Shema and its Blessings

X) The time of reciting the morning Shema is from when one
can see a slightly familiar friend at a distance of four Amos and
recognize him. Its time continues until the end of three [halachic]
hours, which is a fourth of the daytime.

The choicest way to fulfill the Mitzvah is to read it like the
vatikim (or “students,” and Rashi explains “humble people who
cherish the Mitzvos”), who were careful to recite it shortly before
hanetz ha’chamah (the emergence of the sun, as in the verse, “the
pomegranates have blossomed”), so that one will finish the recitation of
the Shema and its blessings with hanetz ha’chamah, and adjoin to
it the Shemoneh Esreh immediately at hanetz ha’chamah.
Whoever is able to be careful to do this, his reward will be very

great. Rema: The measurement of hanetz ha’chamah is like the measurement
of one hour before the entire body of the sun has ascended above the land.

Alternate texts of the Rambam (Hilchos Kri’as Shema 1:11) quoted by the
Rema:

1) The text as it appears in our editions of the Rambam (and the text supported
by the Divrei Yosef, page 65b):
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2) Text of the Kesef Mishnah, quoting Mahari Abuhav (early 1400’s), from
older manuscripts of the Rambam:

".Unun N7YNY DR NYY MW ind N1 Myl
3) Text of the Vilna Gaon (Orach Chaim 58):
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b. Shulchan Aruch, Orach Chaim 89:1
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§89. The Laws of [the Morning] Prayer and its Proper Time

X) The time for the morning Tefillah (Shemoneh Esreh) — its
law is that it should begin with hanetz ha’chamah, as it is written,
“They will revere You with the sun” (Tehillim 72:5).

If one prayed [Shemoneh Esreh] from when “the pillar of the
morning” went up (i.e., dawn) and the eastern horizon has
become lit up, he has fulfilled his obligation.

Its time continues until the end of four hours, which is a third
of the daytime.

If one erred or intentionally transgressed and prayed after the
fourth hour, [if he prayed] until midday — even though he does not
have the same reward as for praying at the proper time, there

nevertheless is still the reward for prayer. Rema: And after midday it is
forbidden to pray the morning Shemoneh Esreh.

c. Sunrise: When the top of the sun appears, or when the entire sun appears?
1) When the top of the sun appears

Bi'ur Halachah to Shulchan Aruch, Orach Chaim 58:1, NNX nyw 11y'y > n"T
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From all that we have discussed at length above, it is evident that hanetz
ha’chamah is called the moment when the beginning of the sun’s shining is
recognizable upon the world, as we quoted above in the name of Rabbeinu
Yonah and the Aruch, as cited by the Tosfos Yom Tov.... See the
introduction to the Gra’s commentary, and see in the Damesek Eliezer the
reasoning and source of his words, from which it is clear that hanetz
ha’chamah is the first point of the sun which begins to shine upon the
world. And this is what we have seen and heard that is the practice of those
people who follow the custom of the vasikin.... I later found explicitly in the
Talmud Yerushalmi, first chapter of Berachos, that hanetz ha’chamah is the
time when the sun begins to rise upon the tops of the mountains, as the
Rabbeinu Yonah and the Aruch above wrote. And also in the Rashba, first
chapter of Berachos, it is clearly proven so, and the Yerushalmi is cited by
the Ramban (first chapter, Milchamos). From all these sources it is clearly
proven that the law is as we wrote above.



2) When the entire sun appears

Ish Matzliach (Rav Matzliach Mazuz zt’l Hy’d, 1912-1971, Tunisia),
quoted by Yalkut Yosef, Orach Chaim 89:3
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It is not proper for the congregation to look toward the sky and wait for the
sunrise, and then pray immediately. Rather, the correct practice is to pray at
the [published] time of hanetz ha’chamah according to the calendar and an
accurate clock. And the time for the vatikin prayer is immediately when the
beginning of the sun’s rays become visible upon the world, and not when
the entire disk of the sun has emerged. [Even though the responsa Ish
Matzliach (vol. 1, p. 63b) wrote that the time of hanetz ha’chamah is after
the entire disk of the sun has emerged upon the earth, from the words of the
Rishonim it is clear that the time of prayer is when the disk of the sun
begins to appear, as is the language of Sefer ha’Eshkol (vol. 1, p. 10), “...
the beginning of the appearance of its face,” and he did not write, “... its
whole face.” And so wrote the Rosh, Tosfot, Shitah Mekubetzet, the Ritva in
Yoma, Tosfos of Rabbeinu Yehudah ha’Chassid, the Tur (#58); see there in
the Beit Yosef in the name of Mahari Abuhav. So wrote the Rama mi’Pano
(#1), the Sha’agat Aryeh (Siman 5), and the Pri Chadash (Orach Chaim
58:1)....]

3) Calculating the time it takes for the sun to rise
360° / 24 hours = 15° per hour

15° per hour = 15° / 60 minutes = (0.25° per minute
Since the sun moves at 0.25° per minute, and the apparent diameter of the
sun is 0.5°, from the time the tip of the sun appears until the entire sun

appears is 2 minutes:

0.5°/0.25° = 2 minutes (plus correction for slant)



d. Sunrise: When the sun rises above the eastern horizon, or when the sun rises above
the mountains to the east?

1) When the sun is seen by the observer over the nearest mountains

Divrei Yosef — Tevu’os ha’Shemesh (p. 66b)
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[The second question that needs to be investigated is:] Is
sunrise based on the location where the person is standing,
such that someone standing higher will have an earlier sunrise,
and someone standing lower will have a later sunrise? Or is
sunrise based on the horizon of that place, and it does not
matter where the person is standing...?

Ibid. (p. 67a)
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... Therefore, it appears to me that it is not considered sunrise
except at the moment that the person sees the sun itself, and
not when he sees merely its rays upon the mountaintops (i.e.,
when the sun comes up over the eastern horizon which is not in
view of the observer)....

2) When the sun is visible above the mountains to the distant east (even
though it is not visible above the mountain very nearby)



a) Maharil Diskin, quoted in Sefer ha’Nivreshes (p. 58b)
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... -- Regarding that which blocks the sunrise (here in the holy city
in the summer), which is the Mount of Olives, we certainly need to
ignore its effect (i.e., to consider it as if it is not there), because it is
very close to us. But the Mountains of Moab — even though to the
eye they also seem to block the sunrise, nevertheless we do not
need to make any correction for them (i.e., to consider them as if
they are not there), because they are far away from us, more than
the distance that it takes to walk in one day....

b) Sefer Minhagei Beit ha’Knesset Chazon Ish (Lederman), p. 25, Rav Elchanan Cohen

12 ER RN P 2N YR 1
"30 R”NNAY PNNAN R LRNNN
MNIBORN PN 0 YHennh rRe
DM RO9R ORI PO DY RUR
LN D3aYnnE IR 0PN DIRY
R LT TAYY D1YP DR IVRN
MRY prAMAn 1% W3 oMYy

LYY 0Y200 RYY 0NN

This is what ha’Gaon Rav Chaim Kanievsky [zt’]] said to me, that so
was the practice of our teacher, the Chazon Ish. And Rav Chaim
Kanievsky told me that the Chazon Ish maintained that one should not
pray according to the time of astronomical sunrise, but rather
according to the observable sunrise, but that the mountains which are
not far away are not taken into consideration, and it is as if they do not
exist for this matter....



¢) Calculating the effect of the distant mountain range on the time of
observable sunrise in Jerusalem:

Mt. Nevo: 802 meters (2,631 ft) high

52 kilometers (or 32 miles) due east of Yerushalayim

Har ha'Bayis: 735 meters high (2,411 ft) high
Difference in height: 802 — 735 = 67 meters

0 = arctan(67/52000)
0 = 0.073822°

- If the sun moves 1 degree every 4 minutes,
then it moves 1/10th of a degree in 1/10th

of 4 minutes, or 24 seconds.

e. Sunrise and sunset for the purpose of calculating the variable hours and
times of prayer

Rav Shlomo Zalman Auerbach zt’] (quoted by Ha’Zmanim ba’Halachah, p. 124)
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We must emphasize that even those who maintain that ha’netz ha’chamah, with
regard to the prayer of Shacharis at the time of vasikin, is considered to be when
the sun becomes visible to the observer over the tops of the mountains,
nevertheless the “the beginning of the day” with regard to calculating the hours
is not based on this ha’netz ha’chamah, but rather on the astronomical sunrise.
This is because the [halachic] hours do not depend solely on the beginning of
when the sun can actually be seen, but rather also on the position of the sun at
one-third of the day, and at midday (when the sun as at the middle of the sky),
etc. If the [halachic] hours would be calculated from when the sunrise is seen
over the mountains until the sunset in an open horizon, then the fourth hour and
so too midday would not occur in their natural times.**"

" Rav Shlomo Zalman Auerbach [zt’1], Kovetz Sha’arei Tziyon (Elul 5788), in his article
entitled, “On the subject of the times of the day and the night.”



Additional resources for Class 4:

Divrei Yosef — Tevu’os ha’Shemesh (Hebrew). Rav Yehosef Schwartz. Jerusalem, 1843. Available at:
https://hebrewbooks.org/pdfpager.aspx?req=31703

Nivreshes I’Netz ha’Chamah b’Tziyon (The Chandelier for the Sunrise in Zion) (Hebrew). Rabbi Chiya
David Spitzer, Jerusalem, 1898 (reprinted in 2002). Available at:
https://hebrewbooks.org/pdfpager.aspx?req=6213

Sefer Bein ha’Shemashos (Hebrew). Rav Yechiel Michal Tukachinsky, Jerusalem, 1929.

Ha’Zemanim ba’Halachah (Calculating the Times in Halachah) (Hebrew). Rabbi Chaim Benish, Bnei
Brak, 1996.

Hi Chochmaschem — ha’Astronomiya b’Halachah (For It is Your Wisdom — Astronomy in Halachah)
(Hebrew). Rabbi Yoel Shilo, 2014.

Mi’Mizrach Shemesh — Zman ha’Tefillah b’Hanetz ha’Chamah (From the East is the Sun — the
Halachic Time of Prayer at Sunrise) (Hebrew). Rabbi Yoel Shilo, 2021. Available at:
https://hebrewbooks.org/55250



