
The Chai Tables 

Excerpts from an overview of the calculations of sunrise at http://www.zemanim.org/ . 

I. Introduction 

Tables for sunrise are of course 
not a new thing. The unique 
feature of the Chai Tables is they 
are the first tables for North 
America and Europe to include 
visible sunrise times (and v
sunset times of the USA). What 
does this mean, and why is this 
significant? There are at least 
three ways to define the sunrise. 
The first one is called the astronomical sunrise
to an observer at his local height if all the mountainous obstructions in the horizon are 
disregarded (blue arrow). 
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The second type of sunrise is called the mishor sunrise. It 
corresponds to the time that the sun is seen rising over a flat horizon for an observer at the 
height of the horizon (green arrow). This is the sunrise that is published by the Naval 
Observatories and is printed by the newspapers in the USA. The third type of sunrise is the 
visible sunrise, corresponding to the time that the sun is actually seen to rise over the true
horizon (black arrow).   The definitions for sunset are the same (except the figure is reflected 
about the observer). 

 

In practice how does one define the visible sunrise for cities built in valleys and on tops of 
hills, as is the case of most cities in the world? Usually the high places will see the sunrise 
before the places built in valleys. Do all the people in the city use the sunrise seen on the 
high places or does each one have his own visible sunrise? As mentioned above, the 
mishnoh in Yumah (p. 37) describes how Queen Heleni contributed a golden menorah 
("nivreshes") to the second Temple in order to reflect the rays of the sun during the initial 
minutes of sunrise (see the top figure on the right). The gemorah (ibid) brings a breisoh 
stating that in this way everybody in Jerusalem would know that the time for krias shma 
had arrived. It is known that even in the second Temple era, most of Jerusalem extended in 
the direction of the Kidron and Himnom valleys. The city then extended from these places of 
low elevation northward and westward to higher terrain. Not everyone in Jerusalem would 
have seen the sunrise at this time. The visible sunrise seen by the inhabitants of the lower 
portions of Jerusalem for the summer months was at 15 minutes later than the visible sunrise 
seen by the nivreshes if it was placed on the top of the Temple as seems to be the opinion of 
the Tosofos and the Ritvah. Nevertheless there was only one sunrise time for the entire city, 
and it was the earliest visible sunrise to be seen in the city. This reflects the halochic principle 
that we don't make divisions within one city ("ein osim agudos agudos bair achas"). Another 
example of this is in the gemorah Shabbos 118b which relates how Rebbi Yosi lauded all the 
inhabitants of Tiberius for accepting Shabbos early. This implies that they began Shabbos 
together otherwise he would have lauded those that accepted the earliest Shabbos time in 
the city. This is despite the fact that Tiberius is built on the side of a mountain and the times 
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of sunset varies greatly between parts of the city. (These proofs for using the earliest visible 
sunrise time for the entire city is brought in part by the Tshuvos "Sifsei Yeshonim", pp. 26-27, 
of Rav Moshe Nehemiah Cohanav, a contemporary of Rav Yehoshuah Leib Diskin.)  

In the Gemara Shabbos 118b (as mentioned above) Rabbi Yosi lauded the inhabitants of 
Tiberias for ushering in Shabbos when the sun sank over the visible horizon.  Rashi (ibid) 
implies that this was only a stringency.  Rather, the true sunset time for Tiberias was the time 
of sunset for Zippori, located on top of the hill.  We understand from Rashi that sunset is the 
time when the sun sets for the high places within or adjoining the city.  .Rebeinu Nisim (ibid) 
seems to agree with Rashi and wrote further that the visible sunset of Tiberius is a "siag" 
(fence), and those who accept it are praise worthy.   This is in fact brought down as the 
halocho by the Magen Avrohom and the Beir Hetev in Orech Chaim, section 233.  That is, the 
time of mincha is "a priori" up to the time of the visible sunset.  For these reasons, Hagaon 
Rav Moshe Feinstein wrote in Igros Moshe (Orech Chaim Vol. I, responsa 97) that Bnei torah 
should be stringent to accept a "siag" upon themselves by ushering Shabbos before the time 
of the visible sunset over the mountains.   

Due to the availability in the US of accurate DTM's, it is possible to provide visible sunset 
times for the cities of the US.  Even though the 30-m SRTM data is not reliable for many 
urban areas (see below), the 30-m NED data can be used to obtain reasonably reliable 
heights within the city.  It is therefore possible to provide reliable visible sunset times for 
much of the US. (The visible sunset times for Eretz Yisroel are calculated using the 25-m 
DTM of Israel.)  These times should be used only as a siag, and only after consulting with a 
competent Halachic authority. 

The Opinion of the "Magen Avrohom" (which is the opinion of the "Trumas 
Hadeshen")

According to this opinion the "shaos zemanios" are calculated by dividing the time interval 
between dawn and twilight into 12 equal parts. There are also many opinions on how to 
calculate dawn and twilight. However, the amount of time between dawn and sunrise and 
between sunset and twilight are equal (i.e., the time that it takes to walk approximately four 
kilometers). Usually dawn/twilight is calculated to be approximately 72 or 90 minutes 
before/after the "mishor" sunrise/sunset. (Note that the 72 or 90 minutes are usually 
calculated in degrees of solar depression. This results in 72 or 90 minutes for Eretz Yisroel 
during Nisan and Tishrey.) Many people accept upon themselves the stringencies of this 
opinion in relation to it's time for "sof zman krias shma". 

The Opinion of the "Groh" (The Gaon of Vilna) (which is the opinion of the 
"Levush")

According to this opinion the "shaos zemanios" are calculated by dividing the time interval 
between sunrise and sunset into 12 equal parts. The sunrise and sunset are taken to be the 
"astronomical" or "mishor" sunrise and sunset (see above for the definition of "astronomical" 
and "mishor" sunrise and sunset). Most Ashkenazi poskim consider this opinion to be the 
Halacha. 



Foundations of Halacha Series V Part II – The Basic Times ‐ Sunset 
t/sk ;s ,ca/1 

:ibcr ub, 
- vkhkv in ukuf epx wouhv in ukuf epx wvkhkv inu ouhv in epx ,uanav ihc 

hbpa inz kf vnjv gea,an - ,uanav ihc uvzhtu /ohnh hba rnujk u,ut ihkhyn 
iuhkgv ;hxfv w,uanav ihc - iuhkgv ;hxfv tku iu,j,v ;hxfv wihnhstn jrzn 

k vuavu,j, iu- wvkhk uvz vsuvh hcr hrcs /vhnjb hcrrnut :ost lkvha hsf  
an,khn hmj vnjv gea /hxuh hcrrnut :uanav ihc ,rvf ;vzu xbfb vz wihg  

/uhkg sungk rapt htu wtmuh 
 

thae vpud tv 
tv /ihnhstn jrzn hbpa inz kf wvnjv gea,an - ,uanav ihc uvzht :,rnt 

tku iu,j,v ;hxfv :tb, rsvu /tuv vkhk - iuhkgv ;hxfv tku iu,j,v ;hxfv 
whb,u lurf :ktuna rnt vsuvh cr rnt vcr rnt - !,uanav ihc - iuhkgv ;hxfv 

iu,j,v ;hxfvu wihnhstn jrzn hbpa inz kf vnjv gea,an - ,uanav ihc uvzht 
/vkhk - iu,j,k vuavu iuhkgv ;hxfv w,uanav ihc hnb - iuhkgv ;hxfv tku 

rnt ?vnfc ,uanav ihc rugha :rn,hts wuvhhngyk usztu 
tnhkht ?khn hekj vaka htn /khn hekj vaka :ktuna rnt vsuvh cr rnt vcr 

:tkt !khn tnhb - tkhn h,kh, t,k, tkt !vmjnu khn tnhb - tkhn hdkp t,k, 
/tkhn hgchr t,k, 

/2 

 
 

w,ca ihbgk vsuvh hcrf vfkv :ibjuh hcr rnt vbj rc rc vcr rnt 
/vnur, ihbgk hxuh hcrf vfkvu 

 
t/sm ;s ohjxp /3 

 
:rnut vsuvh hcr 

wihkhn ,gcrt ohcfufv ,tm sgu vnjv ,ghean wihkhn ,gcrt vnjv .bv sg rjav ,ukgn 
 

c/c ;s ,ufrc /4 
 

ihxbfb ost hbca vgan - ?,hcrgc gna ,thre ,urek ihkhj,n h,nhtn 
ihtfz ohbvfva vgan :ohrnut ohnfju /rhtn hcr hrcs w,u,ca hcrgc i,p kuftk 
wrcsk rfz rcsk vhtr ihta hp kg ;tu /ohcfufv ,tm rcsk inhx wi,nur,c kuftk 

rjav ,ukgn ohjnrc ohehzjn ohmju vftknc ohaug ubjbtu ('s vhnjb) rntba 
htn /vftkn ouhvu rnan vkhkv ubk uhvu ('s vhnjb) rnutu wohcfufv ,tm sgu 

:gna t, whnsenu hfajns uvbhtu wtuv thkhk tana tcrg hfn tnh, hfu - ?rnutu 
/vftkn ouhvu rnan vkhkv ubk uhvu 





 
שבת' גמפסחים' גמ  
  vnjv ,ghean  sgu 

ohcfufv ,tm  
wihkhn ,gcrt  vnjv gea,an  ;hxfv 

vuavu iuhkgv 
vkhk - iu,j,k  

 t,k, 
tkhn hgchr  

  Sunset Night 72 minutes  Sunset  Night  13.5 minutesגאונים
 End of  Night 13.5 minutesשקיעה   End of  72 minutesשקיעה   Sunsetת"ר

 
 


