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III. Solar astronomy

A. A brief note on Heliocentrism/Geocentrism

1. Rav Chaim Kaniesky zt’l (quoted in the book, Chazon Shamayim (Hebrew))

I heard from Rav Chaim Kaniesky (shlit’a) [zt’l] that it is not considered
against the Torah to say that the sun is the center of the physical universe.
That is to say that, of course, man certainly is the spiritual center of the
creation and for his sake the entire world was created, but it is not one of
the  foundations of  faith  to  believe that  the Earth is  the  center of  the
physical universe; rather, that is nothing more than a point of scientific
study.

2. Teshuvos Chasam Sofer (Rav Moshe Sofer, 1762-1839), #26, ch. 3

… “And Hashem called the dry land Eretz…” (Bereishis 1:10). Our Sages
said (Midrash, Bereishis Rabbah): “Why is [the Earth] called by the name
Eretz? Because it runs (Ratz) to do the will (Ratzon) of its Creator.” ... This
supports the Copernican view that the Earth rotates....



3. A non-Torah source: The Evolution of Physics: From Early Concepts to Relativity and 
Quanta, Albert Einstein

The struggle, so violent in the early days of science, between the views of
Ptolemy  and  Copernicus  would  then  be  quite  meaningless.  Either  CS
[coordinate system] could be used with equal justification. The two sentences,
“the Sun is at rest and the Earth moves,” or “the Sun moves and the Earth is at
rest,” would simply mean two different conventions concerning two different
CS.

B. The Sun – Hashem’s immensely powerful creation and man’s confusion

1. Bereishis 1:14-18

לְאֹתֹתיד)  וְהָיוּ  הַלָּיְלָה  וּבֵין  הַיּוֹם  בֵּין  לְהַבְדִּיל  הַשָּׁמַיִם  בִּרְקִיעַ  מְאֹרֹת  יְהִי  אֱ˄הִים  וַיּאֹמֶר 
וּלְמוֹעֲדִים וּלְיָמִים וְשָׁנִים. 

וְהָיוּ לִמְאוֹרֹת בִּרְקִיעַ הַשָּׁמַיִם לְהָאִיר עַל הָאָרֶץ וַיְהִי כֵן.טו) 
ים אֶת־שְׁנֵי הַמְּאֹרֹת הַגְּדֹלִים אֶת הַמָּאוֹר הַגָּדֹל לְמֶמְשֶׁלֶת הַיּוֹם וְאֶת הַמָּאוֹרקוַיַּעַשׂ אֱ˄טז) 

הַקָּטֹן לְמֶמְשֶׁלֶת הַלַּיְלָה וְאֵת הַכּוֹכָבִים. 
. בִּרְקִיעַ הַשָּׁמָיִם לְהָאִיר עַל הָאָרֶץאֱ˄קיםוַיִּתֵּן אֹתָם יז) 
 כִּי טוֹב.אֱ˄קיםוְלִמְשֹׁל בַּיּוֹם וּבַלַּיְלָה וּלְהַבְדִּיל בֵּין הָאוֹר וּבֵין הַחֹשֶׁ˂ וַיַּרְא יח) 

14) And Hashem said, "Let there be luminaries in the expanse of the heavens, to
separate between the day and between the night, and they will be for signs and for
appointed seasons and for days and years.
15) And they will be for luminaries in the expanse of the heavens to shed light upon
the earth." And it was so.
16) And Hashem made the two great luminaries: the great luminary to rule the day
and the lesser luminary to rule the night, and the stars.
17) And Hashem placed them in the expanse of the heavens to shed light upon the
earth.
18) And to rule over the day and over the night, and to separate between the light and
between the darkness, and Hashem saw that it was good.

2. Rambam

a. Hilchos Avodas Kochavim 1:1-3 (see also Moreh Nevuchim 3:29)

בִימֵי אֱנוֹשׁ טָעוּ בְּנֵי הָאָדָם טָעוּת גָּדוֹל וְנִבְעֲרָה עֲצַת חַכְמֵי אוֹתוֹ הַדּוֹר וֶאֱנוֹשׁ עַצְמוֹ מִןא) 
 בָּרָא כּוֹכָבִים אֵלּוּ וְגַלְגַּלִּים לְהַנְהִיג אֶתוְהָאֱ˄קיםהַטּוֹעִים הָיָה. וְזוֹ הָיְתָה טָעוּתָם. אָמְרוּ הוֹאִיל 

הָעוֹלָם וּנְתָנָם בַּמָּרוֹם וְחָלַק לָהֶם כָּבוֹד וְהֵם שַׁמָּשִׁים הַמְשַׁמְּשִׁים לְפָנָיו רְאוּיִין הֵם לְשַׁבְּחָם
וּלְפָאֲרָם וְלַחֲ˄ק לָהֶם כָּבוֹד. וְזֶהוּ רְצוֹן הָאֵ-ל בָּרוּ˂ הוּא לְגַדֵּל וּלְכַבֵּד מִי שֶׁגִּדְּלוֹ וְכִבְּדוֹ. כְּמוֹ

שֶׁהַמֶּלֶ˂ רוֹצֶה לְכַבֵּד הָעוֹמְדִים לְפָנָיו וְזֶהוּ כְּבוֹדוֹ שֶׁל מֶלֶ˂.



כֵּיוָן שֶׁעָלָה דָּבָר זֶה עַל לִבָּם הִתְחִילוּ לִבְנוֹת לַכּוֹכָבִים הֵיכָלוֹת וּלְהַקְרִיב לָהֶן קָרְבָּנוֹת וּלְשַׁבְּחָם
וּלְפָאֲרָם בִּדְבָרִים וּלְהִשְׁתַּחֲווֹת לְמוּלָם כְּדֵי לְהַשִּׂיג רְצוֹן הַבּוֹרֵא בְּדַעְתָּם הָרָעָה. וְזֶה הָיָה עִקַּר
עֲבוֹדַת כּוֹכָבִים. וְכָ˂ הָיוּ אוֹמְרִים עוֹבְדֶיהָ הַיּוֹדְעִים עִקָּרָהּ. לאֹ שֶׁהֵן אוֹמְרִים שֶׁאֵין שָׁם אֱלוֹהַּ
אֶלָּא כּוֹכָב זֶה. הוּא שֶׁיִּרְמְיָהוּ אוֹמֵר מִי לאֹ יִרָאֲ˃ מֶלֶ˂ הַגּוֹיִם כִּי לְ˃ יָאָתָה כִּי בְכָל חַכְמֵי הַגּוֹיִם
וּבְכָל מַלְכוּתָם מֵאֵין כָּמוֹ˃ וּבְאַחַת יִבְעֲרוּ וְיִכְסָלוּ מוּסַר הֲבָלִים עֵץ הוּא. כְּלוֹמַר הַכּל יוֹדְעִים

שֶׁאַתָּה הוּא לְבַדְּ˃ אֲבָל טָעוּתָם וּכְסִילוּתָם שֶׁמְּדַמִּים שֶׁזֶּה הַהֶבֶל רְצוֹנְ˃ הוּא.
וְאַחַר שֶׁאָרְכוּ הַיָּמִים עָמְדוּ בִּבְנֵי הָאָדָם נְבִיאֵי שֶׁקֶר וְאָמְרוּ שֶׁהָאֵל צִוָּה וְאָמַר לָהֶם עִבְדוּב) 

כְּדֵי וַעֲשׂוּ צוּרָתוֹ  הֵיכָל  לוֹ  וּבְנוּ  וְכָ˂  כָּ˂  וְנַסְּכוּ לוֹ  לוֹ  וְהַקְרִיבוּ  כָּל הַכּוֹכָבִים  כּוֹכָב פְּלוֹנִי אוֹ 
לְהִשְׁתַּחֲווֹת לוֹ כָּל הָעָם הַנָּשִׁים וְהַקְּטַנִּים וּשְׁאָר עַמֵּי הָאָרֶץ. וּמוֹדִיעַ לָהֶם צוּרָה שֶׁבָּדָה מִלִּבּוֹ
וְאוֹמֵר זוֹ הִיא צוּרַת הַכּוֹכָב פְּלוֹנִי שֶׁהוֹדִיעוּהוּ בִּנְבוּאָתוֹ. וְהִתְחִילוּ עַל דֶּרֶ˂ זוֹ לַעֲשׂוֹת צוּרוֹת
בַּהֵיכָלוֹת וְתַחַת הָאִילָנוֹת וּבְרָאשֵׁי הֶהָרִים וְעַל הַגְּבָעוֹת וּמִתְקַבְּצִין וּמִשְׁתַּחֲוִים לָהֶם וְאוֹמְרִים
לְכָל הָעָם שֶׁזּוֹ הַצּוּרָה מֵיטִיבָה וּמְרֵעָה וְרָאוּי לְעָבְדָהּ וּלְיִרְאָה מִמֶּנָּה. וְכֹהֲנֵיהֶם אוֹמְרִים לָהֶם
שֶׁבַּעֲבוֹדָה זוֹ תִּרְבּוּ וְתַצְלִיחוּ וַעֲשׂוּ כָּ˂ וְכָ˂ וְאַל תַּעֲשׂוּ כָּ˂ וְכָ˂. וְהִתְחִילוּ כּוֹזְבִים אֲחֵרִים לַעֲמֹד
וְלוֹמַר שֶׁהַכּוֹכָב עַצְמוֹ אוֹ הַגַּלְגַּל אוֹ הַמַּלְאָ˂ דִּבֵּר עִמָּהֶם וְאָמַר לָהֶם עִבְדוּנִי בְּכָ˂ וְכָ˂ וְהוֹדִיעַ
לָהֶם דֶּרֶ˂ עֲבוֹדָתוֹ וַעֲשׂוּ כָּ˂ וְאַל תַּעֲשׂוּ כָּ˂. וּפָשַׁט דָּבָר זֶה בְּכָל הָעוֹלָם לַעֲבֹד אֶת הַצּוּרוֹת
בַּעֲבוֹדוֹת מְשֻׁנּוֹת זוֹ מִזּוֹ וּלְהַקְרִיב לָהֶם וּלְהִשְׁתַּחֲווֹת. וְכֵיוָן שֶׁאָרְכוּ הַיָּמִים נִשְׁתַּכַּח הַשֵּׁם הַנִּכְבָּד
וְהַנּוֹרָא מִפִּי כָּל הַיְקוּם וּמִדַּעְתָּם וְלאֹ הִכִּירוּהוּ וְנִמְצְאוּ כָּל עַם הָאָרֶץ הַנָּשִׁים וְהַקְּטַנִּים אֵינָם
יוֹדְעִים אֶלָּא הַצּוּרָה שֶׁל עֵץ וְשֶׁל אֶבֶן וְהַהֵיכָל שֶׁל אֲבָנִים שֶׁנִּתְחַנְּכוּ מִקַּטְנוּתָם לְהִשְׁתַּחֲווֹת לָהּ
וּלְעָבְדָהּ וּלְהִשָּׁבַע בִּשְׁמָהּ. וְהַחֲכָמִים שֶׁהָיוּ בָּהֶם כְּגוֹן כֹּהֲנֵיהֶם וְכַיּוֹצֵא בָּהֶן מְדַמִּין שֶׁאֵין שָׁם
אֱלוֹהַּ אֶלָּא הַכּוֹכָבִים וְהַגַּלְגַּלִּים שֶׁנַּעֲשׂוּ הַצּוּרוֹת הָאֵלּוּ בִּגְלָלָם וּלְדַמּוֹתָן. אֲבָל צוּר הָעוֹלָמִים לאֹ
הָיָה שׁוּם אָדָם שֶׁהָיָה מַכִּירוֹ וְלאֹ יוֹדְעוֹ אֶלָּא יְחִידִים בָּעוֹלָם כְּגוֹן חֲנוֹ˂ וּמְתוּשֶׁלַח נֹחַ שֵׁם וְעֵבֶר.

וְעַל דֶּרֶ˂ זֶה הָיָה הָעוֹלָם הוֹלֵ˂ וּמִתְגַּלְגֵּל עַד שֶׁנּוֹלַד עַמּוּדוֹ שֶׁל עוֹלָם וְהוּא אַבְרָהָם אָבִינוּ.
כֵּיוָן שֶׁנִּגְמַל אֵיתָן זֶה הִתְחִיל לְשׁוֹטֵט בְּדַעְתּוֹ וְהוּא קָטָן וְהִתְחִיל לַחֲשֹׁב בַּיּוֹם וּבַלַּיְלָה וְהָיָהג) 

תָּמֵהַּ הֵיאַ˂ אֶפְשָׁר שֶׁיִּהְיֶה הַגַּלְגַּל הַזֶּה נוֹהֵג תָּמִיד וְלאֹ יִהְיֶה לוֹ מַנְהִיג וּמִי יְסַבֵּב אוֹתוֹ. כִּי אִי
אֶפְשָׁר שֶׁיְּסַבֵּב אֶת עַצְמוֹ. וְלאֹ הָיָה לוֹ מְלַמֵּד וְלאֹ מוֹדִיעַ דָּבָר אֶלָּא מֻשְׁקָע בְּאוּר כַּשְׂדִּים בֵּין
עוֹבְדֵי כּוֹכָבִים הַטִּפְּשִׁים וְאָבִיו וְאִמּוֹ וְכָל הָעָם עוֹבְדֵי כּוֹכָבִים וְהוּא עוֹבֵד עִמָּהֶם וְלִבּוֹ מְשׁוֹטֵט
וּמֵבִין עַד שֶׁהִשִּׂיג דֶּרֶ˂ הָאֱמֶת וְהֵבִין קַו הַצֶּדֶק מִתְּבוּנָתוֹ הַנְּכוֹנָה. וְיָדַע שֶׁיֵּשׁ שָׁם אֱלוֹהַּ אֶחָד
וְהוּא מַנְהִיג הַגַּלְגַּל וְהוּא בָּרָא הַכּל וְאֵין בְּכָל הַנִּמְצָא אֱלוֹהַּ חוּץ מִמֶּנּוּ. וְיָדַע שֶׁכָּל הָעוֹלָם טוֹעִים
הָאֱמֶת שֶׁאָבַד  עַד  הַצּוּרוֹת  וְאֶת  הַכּוֹכָבִים  אֶת  שֶׁעוֹבְדִים  זֶה  לִטְעוֹת  לָהֶם  שֶׁגָּרַם  וְדָבָר 

מִדַּעְתָּם....

During the times of Enosh (grandson of Adam), mankind made a great mistake, and
the counsel of the wise men of that generation became foolish. Enosh himself was
one of those who erred. Their mistake was as follows: They said Hashem created
stars and spheres with which to control the world. He placed them on high and
treated them with honor, making them servants who serve before Him. Accordingly,
[they said] it is fitting to praise and glorify them and to treat them with honor. They
perceived this to be the will of Hashem, blessed be He, that they magnify and honor
those whom He magnified and honored, just as a king desires that the servants who
stand before him be honored. Indeed, doing so is an expression of honor to the
king....
2) After many years passed, arose among the people false prophets, who told the
people that Hashem had commanded them to say: Serve this star, or all the stars,
sacrifice to it, offer libations to it, build a temple for it and make an image of it so
that all people – including the women, the children, and the common people – could
bow to it.… In this manner, the people began to make images in temples, under
trees, and on the tops of mountains and hills. People would gather together and bow
down to them.... Thus, these practices spread throughout the world. People would
serve images with strange practices.... As the years passed, Hashem’s glorious and



awesome name was forgotten by the entire population.... with the exception of a
few individuals,  such as Chanoch,  Mesushelach, Noach, Shem, and Ever.  The
world continued in this fashion until the pillar of the world – our father, Avraham –
was born....

b. Devarim 4:19

יט) וּפֶן תִּשָּׂא עֵינֶי˃ הַשָּׁמַיְמָה וְרָאִיתָ אֶת הַשֶּׁמֶשׁ וְאֶת הַיָּרֵחַ וְאֶת הַכּוֹכָבִים כֹּל צְבָא הַשָּׁמַיִם
וְנִדַּחְתָּ וְהִשְׁתַּחֲוִיתָ לָהֶם וַעֲבַדְתָּם אֲשֶׁר חָלַק ה' אֱ˄קֶי˃ אֹתָם לְכֹל הָעַמִּים תַּחַת כׇּל־הַשָּׁמָיִם.

19) Lest you lift up your eyes to heaven and see the sun, and the moon,
and the stars, all the host of heaven, which Hashem your G-d assigned to
all  peoples  under  the  entire  heaven,  and  be  drawn  away  to  bow
yourselves before them and worship them.

c. Hilchos Avodas Kochavim 2:1

וְעִנְיָן זֶה הוּא שֶׁהִזְהִירָה תּוֹרָה עָלָיו וְאָמְרָה "וּפֶן תִּשָּׂא עֵינֶי˃ הַשָּׁמַיְמָה וְרָאִיתָ אֶתא) … 
 אֹתָם לְכָל הָעַמִּים", כְּלוֹמַר שֶׁמָּא תָּשׁוּט בְּעֵין לִבְּ˃ וְתִרְאֶהאֱ˄קי˃ ה’הַשֶּׁמֶשׁ וְגוֹ' אֲשֶׁר חָלַק 

שֶׁאֵלּוּ הֵן הַמַּנְהִיגִים אֶת הָעוֹלָם וְהֵם שֶׁחָלַק ה' אוֹתָם לְכָל הָעוֹלָם לִהְיוֹת חַיִּים וְהֹוִים וְאֵינָם
נִפְסָדִים כְּמִנְהָגוֹ שֶׁל עוֹלָם, וְתאֹמַר שֶׁרָאוּי לְהִשְׁתַּחֲווֹת לָהֶם וּלְעָבְדָן, וּבָעִנְיָן הַזֶּה צִוָּה וְאָמַר
"הִשָּׁמְרוּ לָכֶם פֶּן יִפְתֶּה לְבַבְכֶם", כְּלוֹמַר שֶׁלּאֹ תִטְעוּ בְּהִרְהוּר הַלֵּב לַעֲבֹד אֵלּוּ לִהְיוֹת סַרְסוּר

בֵּינֵיכֶם וּבֵין הַבּוֹרֵא.

... This matter is what the Torah warns about and says, “Lest you lift your eyes
heavenward and see the sun, the moon, and the stars... and bow down and worship
them, the entities which Hashem apportioned to all the nations” (Devarim 4:19).
That is to say, you might inquire with “the eye of your heart” and it might appear to
you that these entities control the world…. And you might say that it is fitting to bow
down to them and worship them. For this reason the verse commands, “Be very
careful that your heart not be tempted to go astray and worship other gods” (Devarim
11:16). That is to say, the thoughts of your heart should not lead you astray to
worship these, to make them an intermediary between you and the Creator.

3. The prohibition to make an image of the sun (and other celestial bodies)

a. Rambam, Hilchos Avodas Kochachim 3:11

וְכֵן אָסוּר לָצוּר דְּמוּת חַמָּה וּלְבָנָה, כּוֹכָבִים מַזָּלוֹת וּמַלְאָכִים, שֶׁנֶּאֱמַר "לאֹ תַעֲשׂוּן אִתִּי"יא) … 
- לאֹ תַעֲשׂוּ כִּדְמוּת שַׁמָּשַׁי הַמְשַׁמְּשִׁין לְפָנַי בַּמָּרוֹם.

11) Similarly, it is forbidden to make an image of the sun, the moon, the stars, the
constellations, or the angels, as it says, “Do not make with Me [gods of silver…]”
(Shemos 20:23) – that is, do not make images of My servants, those who serve
before Me on high.

b. Shulchan Aruch, Yoreh Deah 141:4



וצורת חמה ולבנה וכוכבים אסור בין בולטת בין שוקעת ואם הם להתלמד להביןד) … 
(ויש מתירין בשל רבים דליכא חשדא).ולהורות כולן מותרות אפי' בולטות 

4) … And [drawing or sculpting] an image of the sun, moon, or stars is forbidden,
whether it protrudes or is engraved. But if they are made for learning, to understand,
and to teach, they are all permitted, even if they are protruding. (Rema: And there are
those who permit [making images of the sun, moon, or stars] when they are for the public, since [in
that case] there is no suspicion [of idolatrous intent].) 

c. Shevet ha’Levi, vol. 7, 134:6 (Rav Shmuel ha’Levi Wosner zt’l, 1913-2015)

    Question: An image of the sun, moon, or stars is forbidden, even if it is
does  not  protrude  (i.e.  it  is  2-dimensional),  as  is  explained  in  the
Shulchan Aruch. Is it permitted to photograph the sun before sunset (like
people do at the ocean), or does this constitute a Torah prohibition?
    Answer: Whether there is a Torah prohibition of “Do not make…”
(Shemos 20:23) [when photographing] I have discussed earlier (that it is
doubtful whether photographing is included in the prohibition, since the
person does not make the image himself, but rather the mechanism of
the camera creates the image). Nevertheless, it appears that there is a
prohibition to keep the picture.
 

d. Shevet ha’Levi, vol. 7, 134:8



    Question: Is it permitted to draw the sun, moon, or stars in Parshas
Bereishis when learning the subjects of the creation of the world? Is this
included in “learning,” which the Shulchan Aruch says is permitted?
Similarly, is drawing the [sun, moon, and stars in the] dream of Yosef in
Parshas Vayeshev included in “learning”?
    Answer: The Shach in Nekudas ha’Kesef permits even drawings of the
12 constellations when it is done to understand and to teach, and all the
more so when it done for the sake of learning. 

C. The Sun – its role in establishing Halachic time (hours, days, and seasons)

1. Units of time
a. The seven basic units of time:

1) second
2) minute
3) hour
4) day
5) week
6) month
7) year

b. The three units of time determined by astronomical motion: day, month, and year.
1) day
2) month
3) year

c. The difference between conventional units and natural/astronomical units

1) second conventional (1/60 of a minute)
2) minute conventional (1/60 of an hour)
3) hour conventional (1/24 of a day)
4) day astronomical (the time from one sunset to the next)

(or earth’s rotation relative to the sun)
5) week conventional (7 days, the Torah mitzvah of Shabbos)
6) month astronomical (the time from one new moon to the next)
7) year astronomical (one full cycle of the sun through the seasons

(or a full revolution of the earth around the sun) 

2. Halachic times dependent on the Sun 

a. Mishnah, Berachos 4:1

תְּפִלַּת הַשַּׁחַר, עַד חֲצוֹת. רַבִּי יְהוּדָה אוֹמֵר, עַד אַרְבַּע שָׁעוֹת. תְּפִלַּת הַמִּנְחָה עַד
הָעֶרֶב. רַבִּי יְהוּדָה אוֹמֵר, עַד פְּלַג הַמִּנְחָה. תְּפִלַּת הָעֶרֶב אֵין לָהּ קֶבַע. וְשֶׁל מוּסָפִין

כָּל הַיּוֹם. רַבִּי יְהוּדָה אוֹמֵר, עַד שֶׁבַע שָׁעוֹת.



The morning prayer  (Shacharis)  [may be  recited]  until  midday.  Rebbi
Yehudah says: Until four hours. The afternoon prayer (Minchah) [may be
recited] until the evening. Rebbi Yehudah says: Until the midpoint of the
afternoon (Plag ha’Minchah). The evening prayer (Ma’ariv) has no fixed
time [limit]. The prayer of Musaf [may be recited] all day. Rebbi Yehudah
says: Until seven hours.

b. Mishnah, Berachos 1:2

מֵאֵימָתַי קוֹרִין אֶת שְׁמַע בְּשַׁחֲרִית. מִשֶּׁיַּכִּיר בֵּין תְּכֵלֶת לְלָבָן. רַבִּי אֱלִיעֶזֶר אוֹמֵר, בֵּין
תְּכֵלֶת לְכַרְתִּי. וְגוֹמְרָהּ עַד הָנֵץ הַחַמָּה. רַבִּי יְהוֹשֻׁעַ אוֹמֵר, עַד שָׁ˄שׁ שָׁעוֹת, שֶׁכֵּן דֶּרֶ˂
בְּנֵי מְלָכִים לַעֲמֹד בְּשָׁ˄שׁ שָׁעוֹת. הַקּוֹרֵא מִכָּאן וְאֵילָ˂ לאֹ הִפְסִיד, כְּאָדָם הַקּוֹרֵא

בַתּוֹרָה.

From when may we recite the Shema in the morning? From the time one
can  differentiate  between  [something  colored]  blue  and  [something
colored] white. Rebbi Eliezer says: Between blue and green.
One may finish reciting it until sunrise. Rebbi Yehoshua says: Until three
hours. For so is the way of the sons of kings, to arise at the third hour. If one
recites [Shema] later than this, he has not lost out, [but he is] like one who
is reading [verses] in the Torah.

c. זמניות variable (or halachic) hours –  שעות

    number of minutes from sunrise to sunset
Length of one variable hour =  

12

________________________

Example A (times for Jerusalem, August 11):

6:02am (sunrise) to 7:26pm (sunset)   =   13 hours, 24 minutes  = 804 minutes
804 / 12 = 67 min.

Example B (times for Jerusalem, December 21):

6:35am (sunrise) to 4:39pm (sunset)   =   10 hours, 4 minutes  = 604 minutes
604 / 12 = 50 1/3 min.

________________________

Let’s work out some of the Halachic times for Example A:

Midday = 67 minutes X 6 = 402 minutes
402 / 60    = 6.7, or 6 hours and 42 minutes



6 hr 42 m + 6:02am = 12:44pm

3rd hour = 67 minutes X 3 = 201 minutes
201 / 60    = 3.35, or 3 hours and 21 minutes

3 hr 21 m + 6:02am = 9:23am

4th hour = 67 minutes X 4 = 268 minutes
268 / 60    = 4.4666667, or 4 hours and 28 minutes

4 hr 28 m + 6:02am = 10:30am

Plag ha’Minchah = 67 minutes X 10 ¾ = 720.25 minutes
720.25 / 60 = 12 hours (and 15 seconds)

12 hours + 6:02am = 6:02pm

________________________

According to the Magen Avraham (Orach Chaim 58:1, in contrast to the Vilna
Gaon (Orach Chaim 459:2), we calculate not from sunrise to sunset, but from
dawn (עלות השחר) to nightfall (צאת הכוכבים). Therefore:

4:43am (dawn) to 8:43pm (nightfall)   =   16 hours    = 960 minutes
960 / 12 = 80 min.

Therefore:

(According to Magen Avraham):

Midday = 80 minutes X 6 = 480 minutes
480 / 60    = 8 hours

8 hr + 4:43am = 12:43pm

3rd hour = 80 minutes X 3 = 240 minutes
240 / 60    = 4 hours

4 hr + 4:43am = 8:43am



Additional re  s  ources for Class 3  :

Tzeva ha’Shamayim: Machshevet ha’Astronomiyah b’Mekoroteha ha’Yehudiyim (The Legions of the 
Heavens: The Study of Astronomy in its Jewish Sources. Rabbi Professor Nissim Vidal. Jerusalem: 
Memtran, 2003–2021. 13 vols. Hebrew. (A comprehensive series on astronomy and Jewish tradition, 
exploring halachic, philosophical, and scientific perspectives on the phenomena of the cosmos.) Part of 
the volumes are available online at: https://tinyurl.com/4u9vdx8n
 
Understanding the Jewish Calendar. Rabbi Nathan Bushwick, Moznaim Publishing (1989).

A Glimpse of Light: A Discussion on the Hebrew Calendar and Judaic Astronomy. Dr. Julian 
Schamroth, Targum/Feldheim (1998).


