
 

Total Solar Eclipse of -0762 Jun 15

0763BC Jun 15

Fred Espenak

The following table delineates the path of the Moon's umbral shadow during the total solar eclipse of -0762 Jun 15 

( 0763BC Jun 15). The geographic coordinates of the northern and southern limits are listed, along with the center line. The 
path characteristics are generated at 2.00° intervals in longitude. This should provide adequate detail for making plots of the 
path on larger scale maps. Local circumstances on the center line include the Sun's altitude and azimuth, the path width 
(kilometers) and the duration of the central eclipse. 

Eclipse predictions are based on algorithms developed from the Explanatory Supplement [1974] and Meeus [1989]. The 

solar and lunar coordinates were generated from the j=2 ephemerides for the Sun [Newcomb, 1895] and Moon [Brown, 
1919, and Eckert, Jones and Clark, 1954]. The value used for the Moon's secular acceleration is n-dot = -26 arc-sec/cy*cy, 
as deduced by Morrison and Ward [1975]. The value for delta-T (delta-T = DT - UT) was determined as follows: 

1) pre-1600: delta T was calculated from empirical expressions derived by Stephenson [1997] 
2) 1600-present: delta T was obtained from published observations 
3) future: delta-T was extrapolated based on current values and trends 

A correction of -0.6 arc-seconds was added to the Moon's ecliptic latitude to account for the difference between the 

Moon's center of mass and center of figure. These predictions use a smaller value of k (=0.272281) than the one adopted by 
the 1982 IAU General Assembly (k=0.2725076). This results in a better approximation of Moon's minimum diameter and a 
slightly shorter total or longer annular eclipse when compared with calculations using the IAU value for k. 



All eclipse calculations are by Fred Espenak, and he assumes full responsibility for their accuracy. Some of the 

information presented in these tables is based on data originally published in Fifty Year Canon of Solar Eclipses: 1986 - 
2035. 

Permission is freely granted to reproduce this data when accompanied by an acknowledgment: 

"Eclipse Predictions by Fred Espenak, NASA/GSFC"

Total Solar Eclipse of -0762 Jun 15 ( 0763BC Jun 15)

Mapping Coordinates for the Path of Totality

Delta T = 22343.0 s

 
Longitude            Latitude of:            Circumstances on the Center Line
---------  --------------------------------  --------------------------------
            Northern   Southern    Center    Universal Sun Sun  Path Central
              Limit      Limit      Line        Time   Alt Az. Width  Durat.
                                               h  m  s   °   °   km

  010°W    15°11.9'N  13°37.8'N  14°24.5'N    06:13:55   1  67  159  02m14s
  008°W    16°05.4'N  14°29.3'N  15°17.0'N    06:14:06   4  67  161  02m18s
  006°W    16°59.9'N  15°21.9'N  16°10.6'N    06:14:26   6  68  164  02m23s
  004°W    17°55.3'N  16°15.4'N  17°05.0'N    06:14:56   8  68  166  02m27s
  002°W    18°51.7'N  17°09.8'N  18°00.4'N    06:15:37  10  69  169  02m32s

  000°E    19°48.8'N  18°05.0'N  18°56.6'N    06:16:29  12  70  171  02m37s
  002°E    20°46.7'N  19°01.0'N  19°53.5'N    06:17:32  15  71  174  02m42s
  004°E    21°45.1'N  19°57.6'N  20°51.0'N    06:18:46  17  71  176  02m47s
  006°E    22°43.9'N  20°54.7'N  21°49.0'N    06:20:13  20  72  179  02m52s
  008°E    23°43.0'N  21°52.2'N  22°47.2'N    06:21:51  22  73  181  02m58s

  010°E    24°42.2'N  22°49.8'N  23°45.7'N    06:23:42  24  75  183  03m04s
  012°E    25°41.2'N  23°47.5'N  24°44.0'N    06:25:45  27  76  185  03m10s
  014°E    26°40.0'N  24°45.0'N  25°42.1'N    06:28:01  29  77  187  03m16s
  016°E    27°38.1'N  25°42.0'N  26°39.8'N    06:30:29  32  78  189  03m22s



  018°E    28°35.5'N  26°38.5'N  27°36.8'N    06:33:08  34  80  191  03m29s

  020°E    29°31.9'N  27°34.2'N  28°32.8'N    06:35:59  37  82  193  03m35s
  022°E    30°26.9'N  28°28.7'N  29°27.6'N    06:39:01  39  83  194  03m42s
  024°E    31°20.5'N  29°22.0'N  30°21.0'N    06:42:14  42  85  195  03m48s
  026°E    32°12.3'N  30°13.6'N  31°12.7'N    06:45:37  44  88  197  03m55s
  028°E    33°02.1'N  31°03.5'N  32°02.6'N    06:49:09  47  90  198  04m01s

  030°E    33°49.7'N  31°51.3'N  32°50.3'N    06:52:49  49  92  199  04m07s
  032°E    34°34.9'N  32°36.9'N  33°35.7'N    06:56:37  52  95  200  04m14s
  034°E    35°17.6'N  33°20.0'N  34°18.7'N    07:00:32  54  98  200  04m19s
  036°E    35°57.5'N  34°00.6'N  34°59.0'N    07:04:32  56 101  201  04m25s
  038°E    36°34.7'N  34°38.5'N  35°36.5'N    07:08:38  59 105  202  04m30s

  040°E    37°09.0'N  35°13.5'N  36°11.1'N    07:12:48  61 109  202  04m35s
  042°E    37°40.3'N  35°45.5'N  36°42.8'N    07:17:02  63 113  203  04m40s
  044°E    38°08.5'N  36°14.5'N  37°11.4'N    07:21:20  65 118  203  04m44s
  046°E    38°33.6'N  36°40.3'N  37°36.9'N    07:25:39  67 124  203  04m48s
  048°E    38°55.7'N  37°03.0'N  37°59.3'N    07:30:01  69 130  204  04m51s

  050°E    39°14.5'N  37°22.5'N  38°18.5'N    07:34:24  70 137  204  04m54s
  052°E    39°30.3'N  37°38.8'N  38°34.5'N    07:38:48  72 145  204  04m56s
  054°E    39°42.8'N  37°51.8'N  38°47.3'N    07:43:13  73 153  204  04m58s
  056°E    39°52.2'N  38°01.6'N  38°56.9'N    07:47:38  73 163  204  04m59s
  058°E    39°58.5'N  38°08.2'N  39°03.3'N    07:52:03  74 173  204  04m59s

  060°E    40°01.6'N  38°11.4'N  39°06.5'N    07:56:28  74 183  204  04m59s
  062°E    40°01.5'N  38°11.5'N  39°06.5'N    08:00:52  73 193  204  04m59s
  064°E    39°58.3'N  38°08.3'N  39°03.3'N    08:05:16  73 203  203  04m58s
  066°E    39°52.0'N  38°01.9'N  38°56.9'N    08:09:38  72 211  203  04m56s
  068°E    39°42.6'N  37°52.3'N  38°47.4'N    08:13:59  70 219  203  04m54s

  070°E    39°30.1'N  37°39.5'N  38°34.7'N    08:18:18  69 226  202  04m51s
  072°E    39°14.5'N  37°23.5'N  38°18.9'N    08:22:35  67 233  202  04m48s
  074°E    38°55.8'N  37°04.4'N  38°00.1'N    08:26:50  66 238  202  04m44s
  076°E    38°34.2'N  36°42.3'N  37°38.1'N    08:31:01  64 243  201  04m40s
  078°E    38°09.5'N  36°17.1'N  37°13.2'N    08:35:10  62 248  200  04m35s

  080°E    37°41.8'N  35°49.0'N  36°45.3'N    08:39:15  59 252  200  04m30s
  082°E    37°11.3'N  35°18.0'N  36°14.5'N    08:43:15  57 256  199  04m25s
  084°E    36°37.9'N  34°44.2'N  35°40.9'N    08:47:10  55 259  198  04m20s
  086°E    36°01.8'N  34°07.7'N  35°04.6'N    08:51:00  53 262  197  04m14s
  088°E    35°23.1'N  33°28.6'N  34°25.7'N    08:54:44  50 265  196  04m08s



  090°E    34°41.9'N  32°47.2'N  33°44.4'N    08:58:21  48 268  195  04m02s
  092°E    33°58.3'N  32°03.5'N  33°00.7'N    09:01:50  46 270  194  03m55s
  094°E    33°12.5'N  31°17.7'N  32°14.9'N    09:05:12  43 272  193  03m49s
  096°E    32°24.6'N  30°30.1'N  31°27.1'N    09:08:24  41 274  191  03m43s
  098°E    31°34.9'N  29°40.7'N  30°37.6'N    09:11:27  38 276  190  03m36s

  100°E    30°43.6'N  28°49.9'N  29°46.5'N    09:14:20  36 278  188  03m30s
  102°E    29°50.8'N  27°57.8'N  28°54.1'N    09:17:03  34 280  187  03m23s
  104°E    28°56.9'N  27°04.7'N  28°00.5'N    09:19:35  31 281  185  03m17s
  106°E    28°01.9'N  26°10.7'N  27°06.0'N    09:21:56  29 283  183  03m11s
  108°E    27°06.1'N  25°16.1'N  26°10.8'N    09:24:05  26 284  181  03m05s

  110°E    26°09.8'N  24°21.1'N  25°15.1'N    09:26:03  24 285  179  02m59s
  112°E    25°13.1'N  23°25.8'N  24°19.1'N    09:27:49  22 286  176  02m53s
  114°E    24°16.2'N  22°30.4'N  23°23.0'N    09:29:23  19 287  174  02m48s
  116°E    23°19.3'N  21°35.1'N  22°26.9'N    09:30:46  17 288  172  02m42s
  118°E    22°22.6'N  20°40.1'N  21°31.0'N    09:31:58  14 289  169  02m37s

  120°E    21°26.2'N  19°45.4'N  20°35.4'N    09:32:58  12 290  167  02m32s
  122°E    20°30.2'N  18°51.2'N  19°40.3'N    09:33:48  10 291  164  02m28s
  124°E    19°34.7'N  17°57.5'N  18°45.8'N    09:34:27   8 292  162  02m23s
  126°E    18°39.9'N  17°04.5'N  17°51.9'N    09:34:56   5 292  159  02m19s

Eclipse predictions by Fred Espenak, NASA/GSFC - 2001 Sep 28
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Delta T

In order to calculate for a given place on earth the precise circumstances of an eclipse, it is necessary to know the difference 
between "Terrestrial Time" (TT), formerly "Ephemeris Time" (ET), and "Universal Time" (UT).

This difference TT - UT = DeltaT.

Especially in the case of solar eclipses a precise knowledge of deltaT is indispensable, since deltaT determines a.o. the 
times of contact and the magnitude of the eclipse at a given place.

For the calculation of solar eclipses from the 17th century on to the present time precise results can be obtained since for 
that period deltaT is known sufficiently accurately from telescopic observations.

For investigations on older eclipses things are quite different.

Up till around 1985, deltaT was calculated using the following formula: 

     (1)      deltaT(seconds) = 24.349 + 72.318 T + 29.950 T^2 + small fluctuations
               (T = centuries since 1900.0)

This formula was derived from observations since AD 1650 by Spencer JONES (1939) and Gerald M.CLEMENCE (1948), 
officially accepted by the International Astronomical Union in 1952 en slightly corrected in 1960.

Since 1980 new formulae were proposed a.o. by STEPHENSON & MORRISON (1984) and STEPHENSON & 
HOULDEN (1986). These were the result of additional research on observations of old solar eclipses in China and the Arab 
world.

The following formulae were proposed:

     (2)      period up till AD 948 (STEPHENSON & HOULDEN, 1986)

          deltaT(seconds) = 1830 - 405 E + 46. 5 E^2
               (E = centuries since 948 AD)

     (3)     period AD 948 to AD 1600 (STEPHENSON & HOULDEN, 1986)

          deltaT(seconds) = 22. 5 t^2
               (t = centuries since 1850 AD)

In his recent book "Historical Eclipses and Earth's Rotation" (1997) STEPHENSON presents a new analysis of most if not 
all known solar and lunar eclipses that occurred during the period -700 to +1600. As a result he presents the following 
"new" values for deltaT (given here per century):



      Table (4) 

year dT(sec)

-500 16800

-400 15300

-300 14000

-200 12800

-100 11600

0 10600

+100 9600

+200 8600

+300 7700

+400 6700

+500 5700

+600 4700

+700 3800

+800 3000

+900 2200

+1000 1600

+1100 1100

+1200 750

+1300 470

+1400 300

+1500 180

+1600 110

If we calculate the value for deltaT using the 3 given formulas and compare the results with those presented by Stephenson 



(1997), we obtain the following table for the period -2000 to +1700:

Year
Form

(1) 
Jones

Form(2) 
St&H(86)

Form(3) 
St&H(86)

Table(4) 
Steph(97)

-2000 42757 54181 - -

-1900 40524 51081 - - 

-
1800 

38350 48073 - - 

-1700 36236 45159 - - 

-
1600 

34181 42338 - - 

-
1500 

32187 39610 - - 

-
1400 

30253 36975 - - 

-1300 28378 34433 - - 

-
1200 

26564 31984 - - 

-
1100 

24809 29627 - - 

-
1000 

23115 27364 - - 

-900 21480 25194 - - 

-800 19905 23117 - - 

-700 18390 21133 - - 

-600 16935 19242 - - 

-500 15539 17444 - 16800 

-400 14204 15738 - 15300 



-300 12929 14126 - 14000 

-200 11713 12607 - 12800 

-100 10557 11181 - 11600 

0 9462 9848 - 10600 

100 8426 8608 - 9600 

200 7450 7461 - 8600 

300 6534 6406 - 7700 

400 5678 5445 - 6700 

500 4882 4577 - 5700 

600 4145 3802 - 4700 

700 3469 3120 - 3800 

800 2852 2531 - 3000 

900 2296 2035 - 2200 

1000 1799 - 1625 1600 

1100 1362 - 1265 1100 

1200 985 - 950 750 

1300 668 - 680 470 

1400 411 - 455 300 

1500 214 - 275 180 

1600 76 - 140 110 

1700 -1 - - - 

1800 -19 - - - 

1900 24 - - - 

2000 126 - - - 

For the period AD 1700 to AD 2000 the observed values are:



     +1700     +9 seconds
     +1800     +13.7 sec
     +1900     -2.7 sec
     +2000     +64 sec

It is important to pay attention to the differences in deltaT, depending on the author especially when studying old eclipses, 
say before AD 1000.
In AD 1500 there is a difference of 95 seconds between the values given by Stephenson & Houlden in 1986 and those by 
Stephenson in 1997;
In AD 1000 the difference is only 25 seconds between the values given by Stephenson & Houlden and Stephenson, but 
there is a difference of almost 200 seconds with the Jones' values;
In AD 500 the difference between the Stephensons & Houlden (1986) and Stephenson (1997) values amount to 1123 
seconds, while the difference with Jones' values reach 818 seconds;
For the earlier centuries the differences are rapidly increasing to exceed 11400 seconds (this is more than 3 hours !!) around 
2000 BC.

When studying ancient eclipses it is important to keep these uncertainties in mind.

Errors of a few minutes will probable hardly affect our ideas of the perception of ancient observers, except perhaps in the 
case of total or near total solar eclipses that might become near total or total respectively, or in the case of eclipses starting 
or ending at dawn or sundown.
For the more remote past, when uncertainties in delta T become increasingly important, precise calculations for a given 
place tend to become very problematic indeed.

Felix Verbelen 
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Delta T before the Telescopic Era

[say something on the determination of Delta T from historically dated eclipses] 

The most recent and complete analysis of all available observations of solar eclipses, timed lunar eclipses and 
other data was published by Stephenson & Morrison (1995) and in Stephenson (1997). 
  

Observed values (in seconds) for the period –500 to +1600

Year Value  Year Value  Year Value  Year Value  Year Value

–500 +16800  –50 +11100  400 +6700  850 +2600  1300 +470

–450 +16000  0 +10600  450 +6200  900 +2200  1350 +380

–400 +15300  50 +10100  500 +5700  950 +1900  1400 +300

–350 +14600  100 +9600  550 +5200  1000 +1600  1450 +230

–300 +14000  150 +9100  600 +4700  1050 +1350  1500 +180

–250 +13400  200 +8600  650 +4300  1100 +1100  1550 +140

–200 +12800  250 +8200  700 +3800  1150 +900  1600 +110

–150 +12200  300 +7700  750 +3400  1200 +750    

–100 +11600  350 +7200  800 +3000  1250 +600    

In this analysis the tidal acceleration parameter was assumed to be –26.0 arcsec/cy/cy. 

An analysis of Stephenson et al. (1997) of a solar eclipse observed by Christopher Clavius in Rome in 1567 
suggests that the 16th-century values for Delta T may be somewhat higher. This would also remove the apparent 
jump in Delta T around 1600 when compared with the modern data. 

Semi-Empirical Analytical Relations for Delta T before the Telescopic Era

During the past decades several semi-empirical analytical relations have been suggested in the literature as an aid 
for predicting past and future values for Delta T. When the tidal acceleration parameter is assumed to be constant 
in time, this results in a parabolic relation for Delta T as function of time (u), or: 
  

Delta T = a + b * u + c * u2

where a, b and c are constants that can be obtained from historical observations of solar and lunar eclipse timings 
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and other data. The origin of u is often chosen in such a way that the linear term vanishes (b = 0). 

IAU (1952)

In September 1952, the eighth General Assembly of the International Astronomical Union in Rome adopted the 
following formula: 

     Delta T (sec) = 24.349 + 72.318 * u + 29.950 * u2 + small fluctuations 

with u = (year – 1900)/100, or the time measured in centuries since 1900. 

This formula was based on a study of the post-1650 observations of the Sun, the Moon and the planets by Spencer 
Jones (1939). 

This single-parabolic relation (the influence of the “small fluctuations” was assumed to be negligible in the 
historical past) was used by Meeus in his Astronomical Formulæ for Calculators (1979, 1982) and in the lunar and 
solar eclipse tables of Mucke & Meeus (198?) and Meeus & Mucke (198?). It is also adopted in the PC program 
SunTracker Pro (Zephyr Services, 19??). 

Astronomical Ephemeris (1960)

In 1960, a slightly modified version of the above relation was adopted in the Astronomical Ephemeris: 

     Delta T (sec) = 24.349 + 72.3165 * u + 29.949 * u2 + small fluctuations 

with u = (year – 1900)/100, or the time measured in centuries since 1900. 

Tuckerman (1962, 1964) & Goldstine (1973)

The tables of Tuckerman (1962, 1964) list the positions of the Sun, the Moon and the planets at 5- and 10-day 
intervals from 601 B.C. to A.D. 1649. The listed positions are for 19h 00m (mean) local time at Babylon/Baghdad 
(i.e. near sunset) or 16h 00m GMT. From the difference in the adopted solar theory (Leverrier, 1857) with that of 
Newcomb (1895), Stephenson & Houlden (1981) and Houlden & Stephenson (1986) derived the following Delta T 
relation that is implicitly used in the Tuckerman tables: 
  

Delta T (sec) = 4.87 + 35.06 * u + 36.79 * u2

with u = (year – 1900)/100, or the time measured in centuries since 1900. 

Morrison & Stephenson (1982)



Single-parabolic fit by L.V. Morrison & F.R. Stephenson. 
  

Delta T (sec) = –15 + 32.5 * u2

with u = (year – 1810)/100, or the time measured in centuries since 1810. 

This relation was adopted in Bretagnon & Simon’s Planetary Programs and Tables from –4000 to +2800 (1986) 
and in the PC planetarium program RedShift (Maris Multimedia, 1994-2000). 

Stephenson & Morrison (1984)

Double-parabolic fit by F.R. Stephenson & L.V. Morrison. 
  

Delta T (sec) = 1360 + 320 * u + 44.3 * u2 (–391 < year < +948)

and 
  

Delta T (sec) = 25.5 * u2 (+948 < year < +1600)

with u = (year – 1800)/100, or the time measured in centuries since 1800. 

Stephenson & Houlden (1986)

Double-parabolic fit by F.R. Stephenson & M.A. Houlden, 
  

Delta T (sec) = 1830 – 405 * t + 46.5 * t2 (year < +948)

with t = (year – 948)/100, or the time measured in centuries since A.D. 948, and 
  

Delta T (sec) = 22.5 * u2 (+948 < year < +1600)

with u = (year – 1850)/100, or the time measured in centuries since 1850. 

This relation is used in the PC planetarium program Guide 7 (Project Pluto, 1999). 

Espenak (1987, 1989)

The following single-parabolic relation closely approximates the Delta T values given by Fred Espenak in his Fifty 



Year Canon of Solar Eclipses 1986 – 2035 (1987) and in his Fifty Year Canon of Lunar Eclipses 1986 – 2035 
(1989). 
  

Delta T (sec) = 65.0 + 76.15 * u + 41.6 * u2

with u = (year – 2000)/100, or the time measured in centuries since 2000. 

This relation should not be used before around 1950 or after around 2100. 

Borkowski (1988)

The following single-parabolic fit was obtained by K.M. Borkowski from an analysis of 31 solar eclipse records 
from 2137 B.C. to A.D. 1715: 
  

Delta T (sec) = 40 + 35.0 * u2

with u = (year – 1625)/100, or the time measured in centuries since 1625. 

The solar eclipse records were compared with the ELP 2000-85 lunar theory of Chapront-Touzé & Chapront 
(1988) which adopts a tidal acceleration parameter of –23.8946 arcsec/cy/cy. 

Note that Borkowski’s Delta T relation is strongly biased by the inclusion of speculative Delta T values inferred 
from two very early but highly doubtful solar eclipse records: the so-called Ugarit eclipse (dated to 3 May 1375 B.
C. by Borkowski) and the legendary Chinese eclipse of Xi-Ho (22 October 2137 B.C.) mentioned in the Shu Jing. 

Chapront-Touzé & Chapront (1991)

The following double-parabolic fit was adopted by Michelle Chapront-Touzé & Jean Chapront in the shortened 
version of the ELP 2000-85 lunar theory in their Lunar Tables and Programs from 4000 B.C. to A.D. 8000 (1991): 
  

Delta T (sec) = 2177 + 495 * u + 42.4 * u2 (–391 < year < +948)

and 
  

Delta T (sec) = 102 + 100 * u + 23.6 * u2 (+948 < year < +1600)

with u = (year – 2000)/100, or the time measured in centuries since 2000. 

The relations are based on those of Stephenson & Morrison (1984), but slightly modified to make them compatible 



with the tidal acceleration parameter of –23.8946 arcsec/cy/cy adopted in the ELP 2000-85 lunar theory. 

Chapront, Chapront-Touzé & Francou (1997)

Six years later, Jean Chapront, Michelle Chapront-Touzé & G. Francou published an improved set of orbital 
constants for the ELP 2000-85 lunar theory in which they adopted a revised lunar acceleration parameter of –
25.7376 arcsec/cy/cy to obtain a close fit the JPL DE 403 theory of the planets. 
  

Delta T (sec) = 2177 + 497 * u + 44.1 * u2 (–391 < year < +948)

and 
  

Delta T (sec) = 102 + 102 * u + 25.3 * u2 (+948 < year < +1600)

with u = (year – 2000)/100, or the time measured in centuries since 2000. 

This relation is also recommended by Jean Meeus in the second edition of his Astronomical Algorithms (1998), but 
in order to avoid a discontinuity of about 37 seconds with the observed values around 2000, he suggests adding the 
linear term: 
  

+0.37 * (year – 2100) (+2000  < year < +2100)

JPL Horizons

The JPL Solar System Dynamics Group of the NASA Jet Propulsion Laboratory (California Institute of 
Technology) supports an interactive website JPL Horizons for calculating high-precision positions of the solar 
system bodies from the most recent and accurate algorithms. For dates before 1620, the JPL Horizons website uses 
the following Delta T relations: 
  

Delta T (sec) = 31.0 * t2 (–2999 < year < +948)

with t = (year – 1820)/100, or the time measured in centuries since 1820, and 
  

Delta T (sec) = 50.6 + 67.5 * u +22.5 * u2 (+948 < year < +1620)

with u = (year – 2000)/100, or the time measured in centuries since 2000. The source of the pre-948 relation is 
unclear, the post-948 relation was taken from Stephenson & Houlden (1986). 



Note that their relations imply a 526.6-second jump in Delta T around A.D. 948. 

Javascript Delta T Calculator

With the following Javascript calculator, values for Delta T predicted from the various relations suggested in the 
past can be displayed simultaneously for comparison. 
  

Delta T Calculator
     

Year  
Lunar acceleration 
parameter ("/cy/cy)

 
 Press for a new 

calculation

            

 

 IAU (1952)  

Astronomical Ephemeris (since 1960)  

Tuckerman & Goldstine (1962, 1964, 1973)  

Morrison & Stephenson (1982)  

Stephenson & Morrison (1984)  

Stephenson & Houlden (1986)  

Espenak (1987, 1989)  

Borkowski (1988)  

Chapront-Touzé & Chapront (1991)  

Chapront, Chapront-Touzé & Francou (1997)  

JPL Horizons  

(Delta T is given in minutes)

The influence of the lunar acceleration parameter can also be studied by changing its nominal value of –26.0 
arcsec/cy/cy. Note that the following values were adopted in the original Delta T relations: 

●     –22.44 in the IAU (1952) and the Astronomical Ephemeris (since 1960) relations 
●     –26.0 in the relations derived by Stephenson and his co-workers 
●     –23.8946 in the relations derived by Borkowski (1988) and Chapront-Touzé & Chapront (1991) (DE200) 
●     –25.7376 in the relations derived by Chapront et al. (1997) and adopted on the JPL Horizons website 

(DE403) 



Delta T in Astronomical Software and PC Planetarium Programs

Most PC planetarium programs implicitly use one of the above Delta T algorithms in their software but usually do 
not display the calculated value of Delta T or bother to give any details on the algorithm adopted. 

One of the few laudable exceptions is Guide (Project Pluto, 1993-1999) that displays the value used for Delta T in 
the Quick Info section in the Help menu. Version 7 claims to use the single-parabolic fit of Morrison & 
Stephenson (1982), but in fact uses the double-parabolic fit of Stephenson & Houlden (1986). 

The treatment of Delta T on the JPL Horizons website is inconsistent. One of their relations is based on a lunar 
acceleration parameter of –26.0 arcsec/cy/cy while their ephemerides are based on a value of –25.7376 arcsec/cy/
cy. Their relations also imply a nearly 9-minute jump in Delta T around A.D. 948. 
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