
Solar Eclipse Conference SEC 2011 

New Delhi, Dec.15-17, 2011 

Where did Totality take place
before 1913 ?

Earth-Moon-Sun Dynamics   vs.  SE Annals

Léo  DUBAL, PhD & Christophe  de REYFF, PhD

virtual  laboratory  for  archaeometry

http://www.archaeometry.org 

Update of our SEC 2004 “Questioning Ancient Eclipses”
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Shadowed  by the 
Titanic  Disaster

of April  14th,  1912

The 1912.04.17

Solar eclipse

as seen  in Geneva 

Obviously ….

off   totality !



1912.04.17
∆∆∆∆ T 



Léon  GAUMONT         ONE YEAR PRIOR TO THE FOUNDATION 

1912.04.17                    OF  BUREAU INTERNATIONAL DE L’HEURE

Plaisir (Carrefour de la Grand’Croix) 

8 frames published by

Bull. Soc. d’Astr., Jul. 1912, p.323

According to L.G. :

« Cinematographic material 

lacking of interest »



1912.04.17
Grand’Croix Crossing

∆T  = 20.0 s  

∆∆∆∆ T  = 13.5 s 

12:09:37

Retrodicted

12:09:46



1912.04.17 OVAR    Station #10    Costa LOBO     measured:  C3 W:      11:43:04 

∆∆∆∆ T  = 20 s

retrodicted                C3:         11:42:31

∆∆∆∆ T  = 13.5

11:42:40



1912.04.17

Station #1 No ring

Becklingen

Station #4 Full ring

SCHORR & DOLBERG

measured:        C3: 12:24:01.5

Retrodicted with

∆∆∆∆ T  =  20 s    C3: 12:23:52.3

∆ T  = 13.5 s   C3: 12:24:00.6

∆∆∆∆ T  =  20 s 



1912.04.17

Retrodicted with  ∆∆∆∆ T  =  20 s

Max:      12:23:48.6  UT



1912.04.17

Hagenow-Stadt
Observed  by Dr.  GRAFF                        C3 : 12:25: 47.5

Retrodicted with DeltaT =  20 s             C3 : 12:25: 48.7
#1

#2

#3

#4



1724.05.22

C3

Thierry Binisti



Where :  Trianon
When :
C3  at 6 h 50’ 20”

We positioned our instruments in the Saloon at the extremity of the Terrace on the Canal 
side,  and we adjust the Pendulum by the heights observed before and after noon.

True solar time for 1724.05.22 at 18:30 …….. has to be converted into Mean Solar Time
i.e: ET :  -229 sec according to Jean MEEUS’ calculations.
for Greenwhich UT:   -506 s

Total correction:                     -735 s

1st Chronometric Observation of a Solar Eclipse on 1724.05.22
Jacques CASSINI *) & Louis XV **)

*)  Director, Paris Observatory (1712 – 1756)
**)  King of France, Versailles  (1723-1774)



1724.05.22
UT C3 18:38:05

C3: 18:38:04.6 Retrodicted values for Delta T = 20 s
(while 10.2 sec is 5MCSE default value) 



Earth-Moon distance

daily  rate  change

3.8 cm /365d 

= 0.1mm /d

Earth-Moon Dynamics 

http://www.aiub.unibe.ch/content/services/earth_tides/index_eng.html

≈ 3.10-4
Tidal dissipation
______________________________

elastic



Excess

of LOD

[ s ]

LOD   1962.01.01 – 2011.10.20

ftp://hpiers.obspm.fr/eop-pc/eop/eopc04/eopc04.dPsi_dEps.62-now

-



1.1                          21.3                             21.6                                21.9       31.12                          

2 Arguments for an Analytical Approach

1) Tidal dissipation ≈ 3.10-4 elastic change rate 

2) Sea level changes over the last 4000 years < 1 m

Austral lunistices

Boreal lunistices

LOD Maxima (in 2005) due to Lunar Zero Declination & Solar Equinoxes

LOD

[ s ]



Analytical Model for Changes in Earth’s Secular Rotation Rate

∆∆∆∆ T ∆∆∆∆ T =    ½   . a   . t2

[s] t = (36524.22)-1. (JD - Do)   [cy] Measured-values

a = 61.3 [s · cy -2] = 1.7 [ms · d-1 · cy-1] = 46 [ns · d-2]



1724.05.22                                     1853.05.26 1912.04.17

o                                                                                         o

1962                2011

∆∆∆∆ T =  ½  a * t2  
[s]  = 30.65 * [(36524.24)-1 *(JD - 2’398’000)]2

∆∆∆∆ T « statistical » values

Analytical vs. NASA Statistical ∆∆∆∆ T  input data for 5MCSE

Measured-values



-1337                               -309                +368                 +1044                 +1853   

______________________________________________________________________

NASA statistical values vs. Parabolic Model 



+1239.06.03 

5MCSE (&DdT=1)



"A.D. 1239,...the 3rd of  nones of June,...between nones and noon,

...there was a totalsolar eclipse"
Coimbra (Chronicon Conimbricensis)  
Toledo (Anales Toledanos) 
Mende (Arch. Gévaudaises, 1913 / Bishop Etienne II       98%..... totality
Montpellier (Zurita, Anales de la Corona de Aragon) 
Firenze (Storie Fiorentina) 
Siena(Archivo de Duomo di Siena) 
Arezzo (RISTORO d'Arezzo: Della composizione del mondo) 350 sec… 250 paces long
Cesena(Annales Caesenates) 

Split (Thomae Historia Pontificum Salonitanorum et Spalatinorum)  



Honoré d’Autun   in Regensburg

Summa Totius et Imagine Mundi

1133.08.02

O

Analytical Model

NASA Statistical Model
Notae Halesbrunnennes

Fassung  ca. 1600 …the Magic Touch of Johannes Kepler ??)



Death of LOUIS I, usually assumed : 840.06.20 

Sunrise at St-Gallen: 03 5: 1 UT add 8h30,  gives 12 25:  UT

retrodicted 12:38 UT.

Eclipse’s report copied   from "Chronicon" of ANDREAS Presbyter Bergomas

Codices Electronici Sangallenses 915:
years 775 et 900 (pp.200-206) : similar calligraphy  

..... then,  changes .

SE 840.05.05...the very first event

dated in terms of CE (Common Era)

Copy  dated  ca. 900 CE      Chronological order not respected



840.05.05

5MCSE (&DdT=1)



Indictione tertia sic fuit sol obscuratus in hoc mundo, et stellas in celo apparebant,

3. Nonas Magias, ora nona, in laetanias Domini, quasi media ora. 
Facta est tribulatio magna. Cumque hoc populus intenderent, multi extimabant, quod iam amplius 

hoc seculum non staret; sed dum haec angustia contemplarent, refulsit sol et quasi tremidus in 

antea umbraculam fugire cepit. Ipsa vero nocte sequenti prope matutino facta est 

lux quasi in die. Haec signa in celo conperta, doctores in suorum monitiones dixerunt: Estote, 

fratres, parati; quia adimpletum est quod in evangelio Dominus dixit: cum haec signa videritis, 

scitote, quia prope est die Domini magnus et manifestus?

Sequenti autem mense Iunio Hludowicus imperator defunctus est, suosque dies finivit 

in pace.
Indictione tertia : 3rd year of the 35th indiction, an ecclesiastic fiscal period introduced by CONSTANTIN

after victory over MAXENTIUS on 312.10.28.

In laetinias Domini : Rogation-Monday, -Tuesday & -Wednesday before Holy Thursday:   840.05.05 was  a  Wednesday !

Probably a  contemporary report: chronological order respected, eclipse followed by the emperor’s death.

ChroniconAndreas Presbyter 
Bergomas, saec. IX, Historia
620, 255line 9 in webpage 
e-codices.unifr.ch/fr/vad/0317/82r/medium.

840.05.05



Hipparchus of Nicaea

(-190 to -120)

Duration: 31 sec

Elevation   11°

Quoted by Pappus & Cleomedes

Total over Hellespont
°Isnik

Saros 79/18

-128.11.20

1/5 over Alexandria

14:01 UT

13:46 UT

5MCSE (&DdT=1)

DAlexandria-Moon /REarth =

7° /  0.2 x 0.5° = 70



–708.07.17
1st SE report  in Chinese Annals

Chronicle of State Lu 鲁鲁鲁鲁
Copy  of stela in Xian 

Photo:Photo:Photo:Photo:劉次沅劉次沅劉次沅劉次沅 Liu Liu Liu Liu CiyuanCiyuanCiyuanCiyuan

Ren

Chen

(29/60

Jia-Zi)

7th

month

5MCSE (&DdT=1)

Qufu

0.994

Jining

2 min

Missing DeltaT: 180s 



SE -1337.05.14 



-1337.05.14  / 12:19 UT

10 New No-Moon later…    -1336.03.05 

"at dawn of 13 Peret IV, regnal year V”

AKHENATEN ( -1341 / -1324)

founded his capital AKHET-ATEN

° AkhetAten

4 min

Thebes  94% 

Memphis

2005.02.19  /  04:38 UT
Photo/ Marc GABOLDE


