
©

All rights reserved by :

The Astro-Research Bureau

57/6, Raja Dinendra Street,

Calcutta-6 ( India )

First Edition : 1940 ( Bengali portion only )

Second Edition : 1967

Price: Rs. 6°00, Shilling 10

Printed by :

Sri Subodh Chandra Mondal at Kalpana Press Private Ltd.

9, Shibnarayan Das Lane,

Calcutta-6.



fretateta Bipacel

BenMys

ERM



fqax-ypy

faay

Aay Byyy

atatty wiaaa

Braet fafy

Craea fay

aaa S tat]

fasta Beaty

fsfe ware

BSA Baty

TRE AYA

owe BTy

Catt SAHA

APT Bayz

Fad Gaye

prma aifameety stay

Appendix

Calculation of New Moon and Full Moon

WSs

33

*

04

ty

wb

va

73



Sit

afasta acer Brcatins! fentea fefas maces 1 VC Vecw ora calfas TAY

uit Af CecMT Ge om Feary cea aire cress feasts ada) Sacre

ecm aie @ ccm ~PieetA @ wtetcna fratfe wral ats! Sls atorayteny

wate Cafessicn HET: awtcy fofy sta] Sew a, SIA AMT GFZ AITS-

ate fata sfan wig afefra ae fofe sfan aterm rent Rew Aa

nara atta fete natal sfag aces aca wets wos fefea aca aa afes fore

HO4 SF] VES | oppetey cart fwfarqaty aoa ate, cHetta Age of the moon

ata fofey Some aifew etal aice | antestcrsy 19 etfefta Moon's age 4F

efan afe nea tee) Fey acasey atatiTa ata Vahey GRAT! WA

esa, aSatca castcy fwartfe Tay ey rere wtatcra facsoy fran TACT

Hey athrath fast aice wtercw fastest weal fracstarT aartes
feurtfc afte ebay ate) Se age vifmate agntca afw xifmats

stay as Bate ARITA WAR ataig BSE agacaa wAArey aigu fers Vw

TE CHIT | STIS otaa MATE neatHe wifes eeaifer gaia @ Anfe

BH CUMS eaicagy Fey afayy faatcaa vfe crefpe aey Fal CET OTe

eecm ferrce au ufes ay ge eee all aSata azets Age fafaoe atfey'

HST SITAT DRT CLASH HBT TAPS VRatceE Bieta aty AFMefAz meR

fafa @ awcay Wi (formula) ari Ffaner) oF azinrtca foferwa TAI

afar wists attese ao aay ates ay thas cera all fefey e awcaR

eq gece afaasa sfan wettficg ar melts ea Sta Share AATF

cy fare afaetn Tata sfacw etary viel facts areata catay 1 Tre areata
faasfas! apie acey gta Baus afoe watt sene-fafee cad ZanCe

crater afaafes Fal eeatce wretce wee afeaay aferce! Be cetere ae

asitaa ay uty aie fear atfa a, few qacnot foartfe faa ut

astray AR Vets ety) aeaicad fafes Braafrety afarcaa afe-awela ca

wom faay Wiaifow eeatce wie conifefyqatiase wstgi wWatca TistaT

crea, utfietce authority afm #47 Fai ea, Stercra Bet, Newcomb €

Brown Welty ane Wy BAA as ae afew venta Vary atal-wy Atatay

ae a4 afanl awers afew faface etfecs oat att sai ee ATCT



lo/e

seatfa thyfaty waats cy cata frotfrwstca afos fem, re weetE Atal

Stats gfye Fal WVTTE ea Boa al) few art sie, teas Toes fay

cate wayfagy ebcq ai) Ge are fale aqaty Pd @ aq TI1ATy ref fou for

Heaty wBal Ata a Bae Fal Veatcy Bel ecw sr re mec Waoty fey

zifa abe cit ttate arahaae fee vacaa aw at etal amd for rafere

afew eeatcg |

aera fan acuest tfasi meatcas eal pfarcwrR Tl OT AH Cl AFA

amt fem qe nsta cm faaca cla faatee 28a fratte: otaWla tafers afow

CS aga WSrae fas ABATE TN THT CEH Atte, tat ofarw

aren ata) a@ ae aetot art sfa on ated weratfaw eecr 1 aes aie

afaatefag eSre Steicey stars weary fan aae grafatway feertte

aren face UCHA at OHRTTA Fa Tae MH face MCHA SA TAM

fe wantetad sey CEM Baie attetfe we Cay stetfe sara Fem cy fowl

VEBRA, Gi TECH Il MVS ANIA |

cortfes stg wtasta Herta aes Be farina cat ga contfefag

Vera ok gry BafBPScdy eorw aly aatacy RafwPweoy aethyw serery

ate ata faatcaa) Betew ca stay atfaatcy wrery wieatey Saw wasgaty

fag fae weiny aiuta Sfaaiter | oF ag ua) stetae fagata Sata Te

seat e Shania fants SafeBerby ore Stetcry aa @ weary Ate AA

sfacaa tfe— . -

Sfena fas SafwePop Hasina Aer

farts

Catal afta, 3084

Preface to the Second Edition

The book was first published in 1940, and copies were sold out

witbin a few years. Thereafter the book remained out of print for many

years past which has necessitated the issue of this second edition. In

doing so I take the advantage of adding an Appendix giving tables for the

calculation of New moon and Full moon times only on the basis of

the English calender covering a mich longer period.

Caloutta-9 N. C. Lahiri
17, Brindaban Mullick ist Lane

1st November, 1965



Capalrsl

ata, fete, wea, cat @ Faq as Te we fafee ofa afastcs Tete TAI

ai oefag aca foes Hares, sta sea e cat fete HecE eifEtceT

fe ot :—“wétfafarge: atete a Uwe: Tl] | wOtRTtAUts co

tasfefefes: uw” ef Cece prey Way oe wet af eeras os fofe ciy zy |

wear fran wife fay Cece ATATT LRT YS 0° ao VACHE GF AHATT EY, aT

fags @ sargcdy mae se 20 era ae ee atte! afte stare TE tT

Fan were fefe aga aye ata Fai Wa—zifratete ace creat Brees

fence! Farce af e sea ee Beta AaaacT fats faa word fefiana

Asie stay sfarw ey. at yates wENta Mtaty WaT HTT (Interpola-

jon) atata a afar we fete faafro ex al ot etaqaa refeq thaaS

wapfasteta aeqtay pee @ fracslattety stupa hl fou gata Serica

Steicay ay apal sfaatran ) Seicw afa a ocwa yo feRe ata sface ea a,

Tras ATTHT Sy avy sfacq acpatcae fears netfe faafrs ex) WWata acy

Sizrerae wafe wangd sfaa atadngqe afew etaica fee ‘atare sles

ASCH? FATA @ AFT Ce GSS Tig Hate Far ated sfan foathe tata

HT VVatH, BT iow aSnica pres qafay nesta aifags weaty ae ace

feastte adaty acawefa HAs wa aeq wfaerd esa Wiwatre | AWatA Arey

mae wpe He shaw vtfacr ataty AACA BA Hery ras Vege) VEG |

Be atsetca atahnqe afow afecre atal stacd afew Fai meITT Vea aI,

Sans Way wr Sfaceas Ateta atwsfes feartie stay sfacza, Stern ata

mheface mentise fan sicaa wea Stetery afgeta qe tfaatca ateq

SBtq HL CEO ZG (formula) waaay Sioa wetsztcagy ALI 8 Aesty-

PHATIAATR BSS Ceatcy wieig fastfas faraq as ees |

SRA —fSarorasrs wayteetace veo? went afarg sted wfacey fara

SAAC VA MSH THs —

WIT WHatete 22° 26° 45°50+50"25748T +0” 000111 15T?

QE Ta oseo Ft: Olay om) ARR Stawly Witars ATy Weg | e1v0

fafad ( ATs MAVTG AqTS ) ERcw atAary Satay Ty ove're featas sineeyy

(Julian year) 1 esly WSS Be ord T qags seca) Be oa stat
Biface Sloraty fra Hee zsreors ayy BVyg guyatca Ffaas fra = rwrvcee

nm

«OR BMA ARS e2%e fasal call Shara Caw Hawia SY yls wey seea| gay

aad Rasy ae @ pay RBCS Be a2 Fact Fal MTS |



lle

8 2a ECU AH TET WATT WR-fAHAT (nutation) afAw Heaty atcatt

Saray MAA T VAL alata AT (term) SAF iq Aa

Nutation= —17"23 Sin (ataaate) +0721 Sin ( faefts Atyaate )

—1"27 Sin ( faafts ataa afe ) |

afa : faaae aayy afe=

S,= 258" 14° 10"87 + 1295977" 4238T — 07023 (2)

Bry were faa q4ula BG V¥= we revoursa fra Bee ove fry ems

VWdoeh AH |

WaPths atata aaa Hay eecw ca mratfa stratfe stem Wa wre aeTy

afay caa-aicatata | Bates MMetates aad Heaty (long period term) acatt

sface za, Urey fawla aiaacs afeatca Seta vay atae's fess pg

arse afaq aaa HIS aeatce |

RAE —(6904" 6 —177'59t) Sin g°+72"'2 Sin 2¢°+1"0 Sin 3g”

HBA $= veo MS VETS Naty So Te Thy Tetat Heyl age go = wacea

(Sun’s mean anomaly)=afa—afaavats (Perigee) |

_ “%_ ° / tw, us “ T °waTAYS = n° =258" 46° 29°67 + 11"6328T +.0"52(5 5,

afaa tay wR TATA oO vaes feel Shay Bt NWR, GF wTPAtyZ

e acaitey ifeefae eaiag tees CoM at aWe zeattel Aa mate

atatface aqemife age acay utasdafas Heats age fufesfas ose aeaty

acatt face me aatfesian aa eal qenife @ ecaT Blsetcty aata WH

SAF HG TSH VIR Baty seq wate ule wa qfag] wey Ber]

Sa esate Fe) WHS afacw wergd (aberration) westy sfacw ey, BWiety

ANA AA —Vove HFA Vai ope AaAcw aye gfeaicg |

pay: fazed aya bR=

¢ ct " T 2 T 3
M, = 261° 10° 1°24 +17325503°8031T +6 03( ho) +0"0067 (rca)

cue'ze fata ptma The saerecnovons faxal steq afarm aay aRATTA

APSA WHS AL Volseborsrzss NA |

Wate .4 AHAIA ACTS LMI GATFTaA — AV orryveangoe f7q | ov ARCH

fratfig = ove;sviz'vrss TT 1 BE aMata BCH He Besa Tay Wigs | Wats afs

qency ovo wefan wea efycr ave TWATT GaP HA sy efacsy ea AHCTAT



te

uty fee ety otal saoo Ss ercag oy, Blety ty aIe Be ate ate ta

fore ety TTRCSrR ak sry oveo atraT ( eis sare De aeRy) wa AT

TAT Fa ERATE | Gh HAY THAT m TE volsevrrsa20 Hm |

THCaa Totes HestcaT Wx 603 (*.)? ane BOs Hastatss ab

meaty seq TT Ealce, Setcrg tanata aifey oe fee sfanii wares aa

restates eated4, wah Empirical term. 8atfasy. Mestad veo ae wets

saab De ary VAS Atay FA VETTE |

‘fefe—atetatetca sa ecw aft frcats afan Bet sacs “fete ta ata

sate afaca aay fate =

M,—S,=2°55'50"'37 + 16029616"3793T +6"05( 51 )°+0"0068 (57 )°
ove'ae fata fofty ifs sucorav'oiae fram seq sfaca ayy fofeata

ATOM WHAMS Calo wietyss TH | .

oe fofe wets stastamta=revcery ese fra of fsfirs frarfa

D¥el>d|89'Aeee HH | VR TEA ACHP] Te isd's THT FH, VSAtTe aw Forcy os

afar fofe face seo qency oat fete ules efacw ea fofta cq ate are ebay

Ste Snood’ BCA GT, WUtA 17 HIT SS ata wis Nay aforw sty wecwg |

98 Ay veo THAT GT fSfeaty He cajporwrcee sve TH WIT Fal CVATE |

Sora ataacs te-aifee mesty siete | star Tw meaty TIT

ifax meaty ate firm wtetcse aberration AVety ree farm cat sfacm fefecrw

te-tifes meats wy atte meatreface from sian asa wteice etiea

ifea, crags fear ar acm ate afte wtel wal ott sisal afew ye equ:

MAPACE eS ESAT |

mati, fofe ti aera aery simafacse Bets © qe] eecw ataty ce

patie tem ete, Sets crew EFatce | Wate pets aacaq afew atta mara

a nttey eters cotteq faa ateq efaml etcatat sfaate aval sai eeatce |
matey may eicatt 1 Sharm artete © Pal eee xtaty foarifr aa

Cy |

Sicq are e facate sfaocas farts We Newcomb “4 Brown 4ttetaz

RSRaTaY cing ER | ETT ce CAE athe neste fe VeretE Ste
Delaunay-4 Wwtwaray eat R, Radau ACRCeT AHAH UEew FAS |

z



lld/e

Hey SSH HH. SITS

ign boat fe fe meaty aicatt Sfacr mE oe eH eat TO fore aaTa

Fear meaty ania Thaw Ua Stel anes fagw eRewre | al oF —

gee M, — 7 be CHA METS HATH pH —~ BRIAN |

gS mate cram wets ETT TfF— TATA I

D=M,-S,=30% fale seis veya oR — HATA TAF |

FeM,— 8 =farty ve Bets Hey ba TTA TET |

oicaten wrcel aft T ers FH UF, VIE Te
; ; 3

= 309°10'19"'29 +17179158"8351T +44"31 (57 )?+0"052 (5)

of = 350"27'41"'20-+1295965"7910T -0"'54( = )*—0"012 (=.)5

D=2°55'50"'37 + 16029616"3793T +605 (55) * +0"0068 (r)5

F = 2408/5758 +17395273"'1729 T-0"'34 (<2, )?-o" 001 (5% )9

GE Ale THS_IAAE vdeo A Aca oT Stats WATS a: coe fafacby

wy Witte a Vfan Wenfys sow A we st afar wets wee TF oa

tetices aifra ometa eit: Tole brteté matey os Ttal Sham meal Weary

Fai CRE | Vest sooo H: wa om Tigard arate es ciee fafas yrs

ae Temq 005 fra 92 a vo fHfAE TATE |

HAG AIHA THT oA e Vestry Sregqqrye atal stfoca facate za

EWS ME 5A Them WTI

aft M= "Pom qt M, = aarape, Stel Cec

M=M,+22639".7 Sin g+ 7690 Sin 2g +36'1 Sin 3g+1°9 Sin 4g

+ 4586'3 Sin (2D~g)+30°9 Sin (4D—2g)

=~ 125'1 Sin D+2369'9 Sin 2D +14'0 Sin 4D

— 668'9 Sin g'—7'4 Sin 2g’ +18'6 Sin (g — D) —211'7 Sin (2g - 2D)

+206'1 Sin (2D—g—g')+192'0 Sin (2D+g)+165'3 Sin (2D - g4

+ 148°2 Sin-(g—g')—109°7 Sin (g +g’) —85°3 Sin (2F—g)

= §8°9 Sin (2F -2D)+38°5 Sin (4D ~g)-28'4 Sin (2D—g +")

« Steel confSentcy atatcs WHC TA Stary AS Baty eA sve Beet |

4 8 ales Gazer ARS TOT steal Atate Mtlsy tC



tie/*

— 24'5 Sin (2D-+’ )+18'0 Sin (D+ 9’ )-8'5 Sin (D+g )

+14'4 Sin (2D+2g )+14'7 Sin (2D+g-g')

—13'3 Sin ( 3g—2D ) -9'8 Sin ( 2F-2D +g )+9°7 Sin ( 2g—g')

—8'6 Sin (2g-2D-+g' )+8'l Sin ( 2D-2g”) - 77 Sin ( 2g-+g')

~77 Sin (- 8)+7°'5 Sin (2D —g—2g’ )—6'5 Sin (2D-2F +¢ )

+4°4 Sin (4D—g—g’ )-3'2 Sin ( 3D—g )+etc.

~416°9 Sin 2F° .

GEA Fe VIS AAAS MMOH — ATA TE I

VU UT HAH ATA eA ABW eT) MH wRatesty GF aTta Atay

Fal ABITG ACH; CHAT Uf oF NCS MAY THAT IT Ha UIC, Tia Stel ERA

BQHICT SHAG AAR aN WATT FL EACG MA AAT Shar HYD ve" 20° Ty

cata oft ay CRT) VETS AMATI BS esl AcaHA, PIT als awaIe-

Tiare aifacy eecm alos tfaasa atea ages fe sfan vale tfaasa sai

eae Viel fara anfew ee) TTT ate cHeeaty ied MTT FHA

faatexy at ere EBroTE s—

Cafay cae tfe=m=13° 10° 3489 =47434"'89

wats cafay ifs :—

Ag =13° 3°53°97 = 4703397 = 0'2280272 radians

Ag’=0° 59° 8"'16 =3548"16=0'0172020

AD=12" 11°26"'70 = 43886"'70=0'21276°8 ,

AF =13° 13° 4566 =47625" 66 =0'2308957 ,

on Be co ae water Srey mIET wT VA Mice, tel ERM

afanta we facaresta alt fafera—

M=M;-+a Sin Ab Sin B+ a9fe

Tes VHT CT HO RAE Uy WNT S t Ua astfre sal eaewrE) CIT

t-c¥ fararg wt facy een eT) age AA ete ual A atefer franfe qattca |

BVrsatefire Wray os ifyySa Shar Meco ed | TWITe

M=M,+tant+a Sin (A+ AA.t)+bSin (B+ ABt) ate | 2 AHATS-

SCH DAES ATT HRS TCT TT AT CAT HAT, STE CHT M= M,, Brel BRCM

Ommt+a Sin ( A+ AAt )+#b Sin (B+ AB.t )+a9fB

5. te-% Sin (A+AAt)—2 Sin(B+ ABt)-atgfe



he

aul eae tog ate fate Sfaras ag qeateTry Fe TE TTT MD

ARAB CASH Sta Weer fee crey Were, wads wee caETET VSS

afeatce cH, mee fracy Sarge mateta Val AVITT ace! wate eat OAS’
afeata ( method of successive approximation ) @ery AATAtTa Fai WETS |
AA GiHAAS s—

t= —°477268 Sin g - ‘096686 Sin (2D —g)—'049°62 Sin 2D

fess winwata s—

t= ~°477268 Sin [g—‘228027{'477268 Sin g+'096686 Sin (2D—g)

+°049962 Sin 2D}]

— ‘096686 Sin {(2D —g)~°197511 x ‘477268 Sin g}

+aAQPS+aurefe qeq UST AT |

Qowary vehye sfan facetifafer fantanter waee sface

Facaterat toy aT eR ata |

t= ~°476913 Sin g—"099043 Sin (2D —g) -'039629 Sin 2D

+°014102 Sin g’-++'009758 Sin 26+'008788 Sin 2F” «

004344 Sin ( 2D -g—g”)-+°004016 Sin (2g-2D) agfe waa ‘ood
eda FaPte trmgE 1 eRaCT tog ata fate a fan wIel qAatT cae BUTS c BTA

UM sham afiewy easiest facie Req |

Qt GANT atfeenty GS TIAMAT, WAC “eoooe fry wats v0 Ferm 4
OF Tl WTS tics, faxay tteR wH:—

t= ~°476060 Sin g—°098630 Sin (2D —g) —'040109 Sin 2D

+°014098 Sin g° + 009758 Sin 2g +°008788 Sin 2F”

— "000198 Sin 2F - 002912 Sin ( 2D—g )+'002637 Sin D

~ "004359 Sin ( 2D —g—g" )+'003854 Sin (2g - 2D)

+ °003240 Sin (2D+g) «gfe

Res ovo ata eta SMe cay ats nay aaifee weal ecw tea
“fafew wefan fara crete eer oa cate mace Rete Coty wee ated FAT

UTE IETS fais eer) ATAAS adfieRE eH TEE a WIC, Stet ay
aife atatcwe ass efany feats catt sfam ate Utara, Bete vaca Sfeafes

RUT | Tate aRAHT TIM MATE MTT ATE

* RNS Frog feaneatre omy afte shire ew al, CHAT Bm vey ARCS ATS |



~ U/e

t= —1721'02 Sing [ =H% 18> ]+35'13 Sin 2g—0'84 Sin 3g

. —0°49 Sin 4g +H¢ rae ( wy ATA > )

-355'07 Sin (2D—g) [=ae ¢1¢¢]+1°05 Sin (4D—2g)+ Ws ve

( Hy ATTA 2 )

+9°50 Sin D—144'39 Sin 2D [ =WE 2188 J+0°93 Sin AD+¥E 2180

( Fm mTITF ©)

+50°75 Sin g°+0'57 Sin 2g’+ee 17 ( FH ATI 8 )

+30°93 Sin 2F +e 4 ( Fr ATTN ¢ )

~ 15°69 Sin (2D—g—g') +99 44 (Fa ATI w )

— 1°38 Sin (g—D)+13'87: Sin (2g—2D) + 24 1 ( FTAA 9 )

+11°66 Sin (2D+g) +39 14 ( 4 ALAA )

~10'48 Sin (2D—g" )+>09 1 ( Fa HTZF ® )

—8'70 Sin (g—g')+3° 14 ( a ATTH ve )

+4°75 Sin (2F—g)—1'72 Sin (2F +g) + 1 ( Ba WTR >> )

+5'36 Sin (g+¢°) +e 14 ( SH ATIF 92 )

+4'47 Sin (2F—2D) +8 tm ( wa TAH 39 )

—1°36 Sin (D+°)+1'32 Sin (2D+ g7)—0'61 Sin (2D—2g’)

+ 99m ( BH ATTN 8)

Ra VHS facare te Seay Serpe ay vFatrg -—

+2°'12 Sin (4D—g) + 1°68 Sin(2D—g +g) +0°79 Sin (2D+g—g)

+0°73 Sin (2D+g—2F) —0°57 Sin (2D—g—2g’)—0°58 Sin ( 4TH4 BTR) |

AT VHA ase ofan Brvacry awresaeta fate sfary cak

Brseacty ANNA meee) face Bead @ wrery anata ans wea s—

Bea Bata Sr eq4 BRata

g ¥ avaces,aise [ 2D—g—g"| 5 8°89, 6089

2D—g| 4 93'°B99,8 deb g—-D R Bob's, 9849

D * 2a HIIIs 2D+¢ g a'¢0,0¢ 986

g q Owo'a,t ave 2D—-g | C20, wSew

oF e SO'BR,ERRB g-g ae VD'SE VDE

WOT AHatSTIT C westiay Brsataqe cers fe atstcg PR awataI

Fal Ute SIR aes eta, ames felt HUG Tteaoa Faq) WCE |



Veo -

frofey
sme CAR Ua afagerfatfe-ncety WY-416"9 Sin 2k” Sfifee

VUE! avis Fe tse—agaate, fete stata —efeerester came

tfraye een wy a, Wwe at mbes ifrafou sfaal AeA Br eTet VS

Face eRcqz 1 ube ifeasa afar ear HptE —

~ 416°9 Sin 2F°= — 411°6 Sin 2F = 45'2 Sin (2F +g) + 45'7 Sin (2F -g)

~4'0 Sin (2F +2g)—5'7 Sin (2F +2D)+3'8 Sin (2F -2D)

—8'7 Sin (2F+2D—g )+9'6 Sin (2F~2D+g) + FH FH TT BtHA

maT ANC AT Tea ae Te TCHS egw Sam MET Cem, Retcw sas TWA 17
TifeA ct OTe SeHVBT wte (Co-efficient) *frafew eee |

i Cy afTEby xa HOR URHTE, WERT TA—

S=S, + (6904 6-17'59T) Sin g°+72'2 Sin 2g°+1'0 Sin 3g"

aq. M=M, +22639"'7 Sin g+4585'3 Sin (2D—g)—668°9 Sin g

—7'4 Sin 2g°— 411'6 Sin 2F + aefs

Za, M—S=(M, —S,)+ 226397 Sin g-+ +7573'5 Sin g°

—79'6 Sin 2g—1'1 Sin 3g°+17'59. T. Sin g°+ atufw

( Ww17 17°59. T. Sin g Mad There esa, Vel we atrahy fester

afeatte | )

ufe fefecs E ara) We F7) Wa, Ute Ee E=M—S,

VSIate fetes yy gad tar Hptecwr~e—

E = E,+22639"7 Sin g—7573'5 Sin g +4586'3 Sin (2D—g)

+2369'9 Sin 2D-+769'0 Sin 2g~411'6 Sin 2F -211'7 Sin (2g—2D)

+2061 Sin (2D —g —g’)+192'0 Sin (2D +g) |

+ 165'3 Sin ( 2D—g" )+148'2 Sin (¢—g)

~125'1 Sin D—109'7 Sin ( g+g” )-79'6 Sin 2g”

—55°2 Sin (2F —2D) — 452 Sin (2F +g) —39°5 Sin (2F —g)

+38'5 Sin (4D —g)+36'1 Sin 3g+30°9 Sin (4D —2g)

~28'4 Sin (2D -g +) —24'5 Sin (2D +g’) +18'6 Sin (g—D)

+18'0 Sin (D+g') +147 Sin (2D+g—g') +144 Sin (2D +2g)

+140 Sin 4D—13'3 Sin (3g -2D) + 9'7 Sin (2g-¢)

~8'7 Sin (2F-+2D—g)—8'6 Sin (2g-2D+ ¢)

—§'5 Sin (D+g)+8'1 Sin (2D — 29) —7'7 Sin (2g +)



he/e

+77 Sin (8 )+7'5 Sin (2D—g + 2g”)—6'5 Sin (2D—2F +)
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TABLES OF NEW MOON AND FULL MOON

Introduction

If T=centuries of 36525 ephemeris days from 1900, Jan. 0°55 E.T., then

the mean elements are as follows:

) =270° 26’ 02"°99+ 1336" 307° 52’ 59"°317—4"'08 772+0"0068 7?
© =279° 41’ 4804+ 100'00° 46° 08"137+1"'089 T?
D=350° 44’ 14"°95+ 1236’ 307° 06’ 51”18 7-5" 1777 +0" 0068 T3
= 350°'737486 + 12° 1907491914d— 0° 001436 T?2+0° 0000019 T3

g = 296° 104608 + 13°'0649924465d + 0°°009192 T?-+0°'00001439 73
g' =858°'47583 + 0°'9856002670d — 0° 000150 77 — 0°000008 7
T= 11° 250889 + 13°'2293504490d — 0° VO8211 T?

Where D=mean clongation of the Moon from the Sun, g=mean anomaly

F=mean Moon—Innar node,of the Moon, g'=mean anomaly of the Sun,

and d@=number of days from the above epoch.

Daily motion of D=12°1907491914

or the lination ( for 1900 )=294,53058867Period of D

= 294 12" 44*"047685

13 Periods =( 3654 6" )+184 15" 32761990

D (in days )=2877079+ ( Period X 1236+ 251923989 ) 7"
—(QOOLL78 T2+0°000000155 78

Subtracting the above from 1237 periods, we get-—

N. M.=0%759804 443381898 Z'+ 070001178 T?—(* 000000155 73
Initial New Moon= 1900, Jan. 05 E.T.+ 09 7598

=1900, Jan. 1, 6" 147112 EAT.

After applying a correction of —0TM 67 due to the solar aberration of
90"'5, the value of the initial N.M. adopted for the table becomes Jan.
1, 6 187442 Ke. T.

For Tab. LL... 1° 6% 137442+( 44 8* 6799331) 7.~d+0TM1696 7.2
—0TM (000223 T2—n2x Period,

For Tab, IL... (184 15" 32”°61998 ) ¢-(.6" 0" ) g—m Period,

Here T.=centuries from 1900, ¢=years in the century, and d=additive

days, and q=additive quarters of the day for the year as given on page iv

of Lahiri’s Tables of the Sun, and » and m are arbitrary numbers necessary to

reduce the respective results to Jess than a lunation period.

LUNAR ANOMALY : g

The initial N, M. is 0°7598 days after the initial epoch.

g= 296° 104608+ 13°°064992 x 0°7598At the initial N. M. :
= 306°'03139

Motion of g per day = 13°'0649924465
» ina lunation period = 360° + 25°°81691791

‘= 13°+335°'6199328” in 13 periods
» in 1237 periods = 1825°+255°°52745
m of N. M.=( 00001178 7?—- 0°'000000155 72) x 18° 06/Secular ter

= 0°'00153977 — 0°'0000020 T8
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This has been combined with the secular term of g
For Tab. L......306°03139+ 255°52745 7-+ 0°'010731 T+ 0° 00001247.3

—X 25°°81692
For Tab. IL......335°°6199328 t—m x 25°°81692

Here n and m have the same ‘values as those used for N.M. in
Tables I and IL.

THE ARGUMENTS g' AND F

g’ F
Value at the initial N. M...... 359° 22469 21°°302549
Motion in a lunation period 29°°10535611 390°'6 705069

" ” 13 periods ..... 360° + 18° 3696294 14 +38°°716590
" » 1237 periods...... 100° +3°°32551 1342” + 139°417035

Then combining the secular term with that of N.M., as before, we get—

For g'

For Tab. I ... 359°'22469-+ 3°°32551- 7. — 0° 000034 7’? — 0°'0000032 7/3
— 2X 29°°10536

For Tab. II.. 18°°369629 t—m X 29°°105356

For F

Kor Tab. I... 21°302549+ 189°°417035 7--0°'001653 To? — 0° 0000022 77.8
— 2X 30°'670507

For Tab. I... 38°°716590 t—m x 30°'670507

Reduction to True Conjunction

The different equations required for reduction of the time of mean con-

junction to that of true ecliptic conjunc tion have been given in Bengali in
the Introduction ( pages xiv and xvi) in terms of Palas ( =0'4 of a min. ).

Putting D=0 and D=180° in these equations for newmoon and fullmoon
respectively and converting into mins, of time, we get the following terms
(sce also p. xviii) for reduction of mean newmoon time to the time of true N.M.

A T= ~585°96 sin 9+ 23 28 sin 2g-059 sin 3g

+249'07 sin g' +298 sin 29’'~-0°566 sin g’X centuries from 1900

+1512 sin 27

~ 716 sin (g+g' )+10°41 sin (9 g' )+0'61 sin (29+ ' )
— 0°43 sin ( 2g—g' )—0°92 sin ( oF +g )
+1°60 sin (2F—g )+0'53 sin (24+ 9' )-0'58 sin (27—g’ )

For full moon the further corrections are :+1719 sin g+ 103 sin g’
These terms have been tabulated in Tables IV to IX.

The values of the reduction terms have also been given by Newcomb and

Oppolzer. But the coefficients given by them are slightly different, and
Newcomb has not given the terms subsequent to (g—g'). J. Meeus in his
Syzygies Tables has used Newcomb’s formula and found that the errors in
the final results sometimes rise upto 6 mins. in case of new moon. But the
results obtained from the present tables have been found to differ hardly
by 1 min. from the correct timings.

The effects of long period termin the Moon (the great Venus term ) and
also in the Sun have been tabulated for the years 1953 to 2000 A.D. only.
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TABLE I

Values of Elements for Centuries

; |Century Lunation ‘Time g g’ ZF T

A.D. (2)
; doh em m ° ° °—1500 J 57664 18 2 4:78 - 12°19 B4:570 | 60:87 28660 | +3043
—1400 58901 22. 95966 = 11:73 319438 | 64:19 205°73 29-73
—1300 ! 60138 2617 5492-113) «214317 | 6751 124:77 28:93
—1200 61374 113 652) 10-96 83°397 | 41-72 342-46 28:12—1100 | 62611 521 25d = 10°59 338315 | 45-04 261-48 27-30
—1000 63848 10 4.5895 = 10:9] 233251 | 48:36 180-49 26:48
-- 900 65085 14172 59°73 O84 28207 | 51-68 99°50 25°65
— 800 66322 18 20 52:89 9:46 23-182 | 55.00 18 51 248]

—~ 700 67559 23° 4 5042 9°08 278-177 | 58B2 297-5] 93497
— 600 68796 271248335 871 173-190 | 61°64 16°50) 23-9
— 500 20032 2.8 25% Sad 42-407 | 35°86 (415 29-99
— 400 71269 616 122 7-97 297 461 | 39:18 35313 2141
— 300 72506 11 0 O2t 2761 | 192584 | 4250 | 27210 | 9055
— 20 73743 1h 75963 7:28 87-627 | 45°82 191:07 19°68
— 10 74980 19 15 59°39 6°87 342-740 49°15 110°03 18:80

0 26217 2393 5952 650 | 237-874 | 52-47 28°99 17:92
100 77454 "28 8 OOO 614 133-027 | 55°79 307°94 17°03
200 78690 3. 3 1681 i715 2383 | 30°01 165°54 16713
300 79927 7111802 542 QA7-577 | 33°34 84 48 15°23
400 81164 11191960 5:06 152-790 | 36°66 341 14:32
500 8240] 16 32153 9 4:70 48-025 | 39-99 28234 13:4]
600 83638 20 117 23:82 4:35 303-279 | 43°31 201/26 12°49
200 84875 24.19 2647 = 3-99 198-555 | 46°64 12017 1157

800 86112 a9 3 20°48 363 93°852 49:96 39°08 10-64,
900 87348 322 4879 328 323-351 | 24:18 25664 9-70
1000 88585 8 64250 2-94 218688 | 27-51 17553 8-76
1100 39822 12 14 5656 = 2-58 114:046 | 30:83 94°41 TS
1200 91059 16 23) 097 3223 9°425 34°16 13°30 685
1300) 92296 27.67 23 1:89 264-826 | 3748 292 17 5QY
1400 93533 25.15 1084 1:54 160246 | 40.81 911:04 42
1500 J 94769 O10 3224 1:19 29872 | 15.03 68:56 395

1500 G 94769 10 10 32:4 1-19) 29:872 | 15°08 68:56 395
1600 96006 1418 3804 = 085s] 285335 | 18°35 347-42 2-7
1700 97243 20 24418 052 180'820 | 21°68 26627 199
1800 98480 25 10 5067 -O-17 76326 | 25:00 18511 | + 1:00
1900 99716 1 61344 +017 306036 | 359°22 42°60 0:00

2000 100943 5 14 2060 = O51 201585 O55 321-43 | - 1:00
2100 102190 10 22 2811 = 084 97-155) 588 24026 2-()]
2200 103427 16 635694 1417 352'748 92() 159-07 3°03
2300 104664 21 14 44:11 152 248°362 12°53 0788 4-Of
2400 105901 25 22 52°62 1:84 143997 15°85 356°68 5°08
2500 107137 1181741 +2:18 13'838 | 350:07 214-14 | - 611

The value of T' is required to be interpolated for the year in the century.

The figures under Time are to be corrected by (a) year in the century +100.
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TABLE II

Values of Elements for Additional Years.

; Lunation

Year Number

d
+ U0 Borc Q) ()

] 13 18
2 OF 8
3 38 27
4B 50 15
A 62 4

6 75 23
7 87 13
8B 99 1
9 112 20

10 124 t)

1] 137 28

12 B 149 1?
13 161 6
14 174 25
15 186 14
16 B 198 3
17 231 21

18 23 1]
19 235 0

20 B 248 18
21 260 ?
22 273 26

23 285 16
24 B 207 4

25 310 23
26 329 12

27 334 9

28 B 347 20
29 359 Q.

80 372 28

31 384 17
32 B 306 6

33 409 DF
34 49} 14
35 133 8
36 B 446 2]
37 ‘458 11
38 AO ()
39 483 19

40 B 495 7

4] 508 26
42 520 15
43 532 5
44 B 545 23
45 557 12
46 569 1
47 582 20
48 B 504 9
49 607 28

+ 50 619 17

ee eee

‘Time

h m
0 0:00

91 32°62
§ 21:19

3 5381

12 42°38

g g’ 2F

0-000 0-00 ack)
335620 18°37 77°43
985423 7-63 93°53
961-043 26-00 170-96
210846 1527 187-005
160649 4-53 20814
136°269 29-90) OBU5S
86-072 12:17 96°67
35875 1:43 312°76
11495 19'80 30 19

991-208 9-06 46-29
996918 27-43 123-79
246721 16°70 139°81
196-524 596 155-90

172-144 94°33 033-94
121-947 13°60 49°43
71-750 2-86 65°52
47370 9723 342-05

357°173 10°49 350-05
306-976 024 15°14

989-506 18°13 92°57
939-309 7239 108'66
208-019 25°76 186710

117-822 15°03 01219
107-625 4029 918-98
83-245 99-66 295-71
3348 11-92 31181

349-851 1°19 397-0()
318471 19°56 45°33
268274 82" 61:42

243-803 27-19 138:86
193°696 16°46 154-95
143-499 572 171-04
119-119 24-19 24847
68-922 13-35 26457
18-725 2-62 980-66

354345 20-99 358°00
304148 10-25 14°18
953-051 0-48 30°28
999571 17°85 107°71

179-374 115 123-80
154-994 25-59 901°23
104-707 14:79 217-33
54°600 4:05 233'42
3(0):220 99:49 310-85
840023 11°68 396-04
989-826 0:95 343-04
965-446 19:32 60:47
915249 8°58 76°56
190-869 2695 154-00
140-672 16-22 170-09
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TABLE I]—contd

71

Yeu | Hamstion | tim
d h m

+ 50 619 17 10 25:52
5] 631 6 19 14:09
52 B 44 24 16 46°71
53 656 14 1 35:28
54 668 3 10 23°85
55 681 22-647
56 B 653 1) 16 45:04
57 705 QO 1 33-62
58 718 18 23 = 6-24
50 730 8 ? Ads]

60 B 743 26 5 87-48
61 755 15 14 16:00
62 767 4 23 0 4:57
A3 780 23° PO 87419
64 B 792 12 5 oOR97
65 804 1 44 14°34
66 817 20 11) 46°96
67 R29 9 20 35:53
68 B 842 27 18 = &145
69 854 17 2 5672

70 866 6 41 45-29
71 879 25 9° «17°91
72 B 891 13°18 6-49
73 903 3 YD 5-06
v4 916 22) 27-88
75 928 J} 9) 1625
76 2B 941 20 6 48:87
77 953 1B 45 87-44
78 965 8 () 2601
79 978 26 21 58:63

80 B 990) I 6 47-21
81 1002 4 15 35°78
82 1015 23° 13 «840
83 1027 12 2] 56-97
84 B 1039 1 6 4554
5 1052 20 4 1816

86 1064 9 13 6:74
87 1077 28 10 30°36
88 B 1089 16 19 27-93
89 1101 6 4 1650

90 "4114 25 1 49°12
91 1126 14 10 37-69
92 B 1138 2 19 26:26
93 1151 21 16 58:88
94 1163 11 61 «(47°46
95 1175 0 10 36:08
96 B 1188 18 8 865
97 1200 7 16 57:22
98 1213 26 14 20°84
99 1225 15 23 18°41

+100 B 1237 4 8 698

q 9’ oF

140°672 16° 170°09
90°475 5 48 18618
66°095 23°85 383°61
15898 13°11 279°70)

325°701 2°38 29580
301°321 20°75 13:23
2515124 10°01 29°32
200927 (72 45°4]
176°547 17°65 122°85
126°350 6°91 13894

101:970 25°28 21637
51773 14°54 232-47
1576 3°81 24856

337196 29°18 325°99
2865999 11 44 342-08
236'802 0°71] 358°17
212-429 19:08 756)
162-925 834 91°70

137-845 26°71 169°13
87648 15°97 18523

37°45] Hd 201°82
13-071 23°61 27875

322'B74 12°87 29484
272677 2°14 310°94
248297 2) 5] 28°37
198°100 0°77 44°46)
173'720 28°14 121.89
123-7233 17°40 137-99
23°326 6°67 15408

48946 OF(4 23151

358°749 14°30 24760
308°552 3°A7 263°70)
284°172 21°94 341°13
933975 11°20 35722
183778 046 13°31
159:398 18°83 90°75

109-201 8:10 106°84
84°82] 26°47 184°27
34°624 15°73 20036

344°427 5 21646

320°047 23°37 293°89
269°85U 12°63 309°98
219653 1:90 32607
195273 (26 43°51

145°076 9°53 59°60
94:°879 021 75°69
70°498 17°16 153°12
20:302 6°43 16922
355921 24:80 246'64
305°724 14:06 262°74
255°527 3°33 278°83

The lunation numbers are in continuation of Brown's series of which No. 1 commenced
on 1923 Jan. 16 plus 100000.
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TABLE III

Elements for New Moon and Full Moon during the year.

ti 1 ’ onPhase Lanation Time g g 2k

doh m ° -

N. M. ~J Dee. 1 11 15°95; 334:183 33089 29866
N. M. -j Nee. (B) 2 11.1595 | 334-183 330°89 298'66
F. M. Dec. 16 5 37-98 | 167-092 345°45 329°33
F. M. Dec. (B) 17 5 37:98 | 167-092 345°45 329°33

N. M. 0 Van. 0 0 O00 0-000 0-00 0-00
N. M. 0 Jan. (B) 1 0 0:00 0-000 0-00 0-00
F. M. Jan. 14 18 22:02 | 192-908 14:55 30°67
F. M. Jan. (B) 15 18 22:03 | 192908 14°55 30°67

N. M. 1 Jan. 29 12 44-05 | -25°817 29°11 61:34
N. M. 1 Jan. (B) 30 12 44:05 | 25°817 29°11 | §134
F. M. Feb. 13 7 GO? | 238725 43°66 92°01
F. M. Feb. (B) 14. 7 6:07 | 218725 43°66 | 92°01

N. M. 2 Mar. Q J 28:10 51-634 58°21 122-68
F. M. Mar. 14 19 KO32 | 244542 72°76 153°35

N. M. 3 | Mar. 299 14 12-14 | 77-451 87°32 184-02
F. M. | Apr. WB 8B 38417 | 270-359 10187 214°69
N. M. 4 | Apr. 28 2 5619 | 103-268 11642 245°36

F. M. | May 12 21 1821 ; 296°176 130-97 27603
N. M. 5 May 27 15 4024 | 129-085 14533 306°71
F. M. June 11 10 226} 321-993 160-08 337°38

N. M. 6 June 26 4 24-290 | 154-9112 174°63 8°05

¥. M. July 10 22 4631 | 347-810 189-18 38°72
N. M. 7 Nuly 25 17 833] 180°718 203°74 69°39
F. M. Aug. 9 J] 3036 13627 218°29 100-06
N. M. 8 Aug. 24-5 52°38 | 206°535 232°84 130°73

F. M. Sept. 8 O1441 |} 39-444 247°40 161:40
N. M. ) Sept. 22 18 86:43 | 282-352 261-95 192-07
F. M. Oct. ? 12 58-45 65°26] 276°50 22274
N. M. 10 Oct. 22 7 2048; 258'169 291-05 253°41

F. M. Nov. 6 14250} 91-078 305°61 28408
N. M. 1] Nov. 20 20 4°52 | 283-986 320°16 314°75
F. M. Dee. 5 14 2655 | 116895 384-71 345°42
N. M. 12 Dec. 20 8 48°57 | 300-803 349°26 16°)
F. M. De. 35 31060] 142-711 B82 | 46°76

Tithi Time y g oF

dh mm :

1 () 23 37-47 12°861 0-97 26°04
2 \1 23) 14-04 25721 1-04 52°00
3 2 22 82-40 38582 2‘) 78:13
4 3 22 29°87 1442 3°88 104°18
5 4 22 734 64°308 4°85 130°22

6 5 21 44°81 77-163 5°82 16:27
? 6 21 22°28 90-024 6°79 182'31
8 7 20 60°75 102-885 7°76 208°36
9 8 20 37-21 115°745 873 234°40
10 9 20 1468 128°606 9°70 260°45

11 10 19 5215 141:466 10°67 286°49
12 11 19 29°62 154327 11°64 312°54
13 122 19 709 167187 12°61 338'58
14 13 18 4456 | 180-048 | 13°58 4°63
I ; 18 22°02 192908 14°55 30°67
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cos oS teh Do

TABLE IV -

Correction according to g

Equation g g Equation gy gy Kquation g

h m ° ° h m ° ° h m | °
-0 OO + | 360} 45 ~6 315 + | 815) 90) -9 45:4 +) 270

() 4 359 4t) 6 386 314 || 9] Q 459 | 269
‘0 189 358 ’ 6G 45°6 B13 g2 Q 465 268
0 283 357 || 48 6 527 3121 931 9 470 | 267
0 30-7 356 AY (§ 7-4 S11 94 9 470 | 266
0 47:2 354 50 7 62 310 954 9 4?0 | 265
Q 56°6 304 1 © 1206 309 OG Q ATO 264
1 60 353 H2 ~ 19-4 308 OF 9 465 263
1 153 352 53 7 258 307 98 9 4h°9 262
1 24:7 351 54 ¢ 32:1 306 99 Q 44 261

1 34:0 350 5D G 382 305 100 9 443 260
] 43-4 349 56 T 442 304 101 9 433 259
1 $27 348 He 0 O08 303 102 Q 422 258
2 19 347 |] 58 7 56-0 302 | 1938} 9 4055 Qn?
2 412 346 AY 8S 16 B01 104 9 389 256
2 204 345 HH 60 8 3 300 | 105 9 372 255
2 29°6 344 61 8 42-6 299 106 9 35:0 254
2 387 343 62 8 wy 298 10? 9 32°8 253
2 479 342 63 § 232 297 108 9 306 202
2 69 341 || 64 § 281° 296 | 109 9 27:9 251

3. 59 340 {i 65 8 32:9 295 | 110 Q 25:1 250
3 14:9 339 65 8 378 294 | 111 9 22°4 249
3 238 338 67 8 43°} 293 112 9 49°71 248
& O27 337 68 8 46°7 292 113 9 15°7 247
3 416 336 69 8 12 291 114 9 42-4 246
3 509 335 7) 8 552 290 115 Y 85 245
3 597 334 71 8 593 289 116 9 49 244
4 78 333 2 9 33 288 117 9 (08 243
4 16° 332 73 9 68 287 118 8 564 242
A 249 331 74 9 10-4 286 119 8 52°0 24]

4 33°4 330 GD Y 139 285 120 8 47:6 240
4A 418 329 76 9 170 284 121 8 42°97 239
4 501] 328 77 9 20] 283 122 8 307 238
4 585 327 || 78 9 23-2 282 123 8 32:8 237
5 66 326 79 Q 25: 281 124 8 27:3 236
hb 14:7 325 80) Q 28:4 280 125 8 219 235
5 22°8 324 81 9 31:0 29 126 8 16°4 234
5 307 323 82 Y 33-1 278 127 8 104 233
5 38:6 322} 88 9 35:3 277 } 128 8 44 232
hy 465 321} 84 9 37-4 276 || 129 7 584 231

5 B41 320}, 85 Y 39-0 275 | 1301 7 5b9 | 230
6 3618 319 86 9 406 274 131 @ 455 229
6 94 318 || 87 Q 42:2 273 132 < 390 228
6 168 317 || 88 9 433 272 || 133] 7 320 | 927
6 24'1 316 89 9 44:3 271 134 7 25:0 226

-6 315+ 315 90 -9 45:4 + 270 | 135 | -? 180 +| 225

N. B.- The values of different equations are to be applied to the Time.
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TABLE V

TABLE 1V—conid. Correction according to g’

J Equation g gy Equation gy | gy /quation

h m ° ° h m h m
135 | -7 180+ | 225 O | 40 OO- | 360i 45 | 42 504 -
136| 7 106 204 1 0 44 339 || 46 | 3 24
37) 7 3 293 2 0 89 358 || 47 3 50
ee 999 3 0 13% 357 || 48 3 80

i~”| 6 478 29] 4 0 178 356 || 49 3108
140 , 39 22() D Q 222 855 |} 50 3 13-7
14] 6 32-0 219 6 0 267 354 |) 51 3 165

42; 6 238-7 O18 7 0 301 353 || 52 3 191

144 6 7) 216 4 Q) 30-9 bol 54 3 24:3

45| 5 584 | 215 10 | 0 443 350) 55 | 3 26-7
146 h 49°7 214 1] QO 486 349 5G 3 29-2
147 h 41°0 213 12 0 53:0 348 |] 57 3 316
148 5 319 212 13 QO 23 347 || 58 3 32°8
149 5h 22°8 211 14 1 16 346 59 3. 361
150 h 137 210 15 1 59 345 || 60 8 383
151 bh 43 209 16 1 102 344 | 61 3 40:3
i2| 4 548 208 17 1 14-4 343 || 62 B 42-8
153 4 45-4 207 18 1 187 342 || G3 3 44:3
ing} 40 B07 506 19 1 22-9 341 || 64 8 461

5 | 4 259 20h 20) 1 27-0 340 || 65 8 47-9
156 | 4 162 204 21 1 312 330 | 66 3 49-7
157 A 62 203 22 1 35°3 338 || 67 3 513
158 3 561 202 23 1 39-4 Jat 68 3 42:9
159 3 461 201 24 1 43°5 336 || 69 3 545
160 3 35:8 20) 25 1 475 339 |} 70 8 5d°9

161 3 25°) 199 26 1 ol 334 | 71 3 572
162 3 152 198 2? 1 55D 300 |} 72 3 586
163 3. 47 197 28 1 504 332 | 73 3 59:
1064 3 64-2 196 29 2 38 331 || 74 4 09

165 2 43-9 193 30) 2 1 3380 H 75 A 7

166 2 33:0 194 31 2 109 329 |} 76 A 30
167 2 22°4 193 4 2 146 328 }} 27? 4 39
168 217 192 33 2 184 327 || 78 4 48
168 2 08 191 b4 2 22-0 326 || 79 4 05
170 1 500 190 35 2 256 395 || 80 4 62
171 1 391 189 36 2 29:2 324 || 81 4 69
172 1 282 188 37 2 32°7 323 || 82 4 74
173 1 172 187 38 2 362 322 || 83 4 78
174 1 63 186 39 2 30°7 321 || 84 4 83

175 O 553 185 40) 2 43-0 320 | 85 4 8b
176 O 442 184 41 2 463 319 || 86 4 88
v7 Q 33:2 183 42 2 49°6 318 || 87 4 91
178 0 221 182 43 2 §2°8 317 || 88 4 91
179 QO Ill 181 44 2 55°9 316 || 89 4 91
180; -0O O0+ 180 45 +2 591 - 315 i} 90 +4 91
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TABLE V — contd.

i quation

h
+4

5

SVN SAINI 00 GD OD
OD ISO SRS Os c cCRORE ROE OGE SFP ROE NCAR EP ORR AOR MOH=:
—BSWwWwWwOWP ea PLL LS PP He DISTT St3°

we GO GS Re oe ee DTAIS wo IOOD
os oDewto 0d

DODO DIED WwWWWWEWWWH wNOWEOWwWWWWw bo oS NS

+ 225

142

143

144

145

146

Equation q’

h m °

+2 H32-] 22)

2 4500 224

2 469 223

2 437 222

2 404 22]

2 31 2?0
2 33'8 219
2 304 218

2 27-0) 217

2 236 216

2 rl 215

2 165 214

2 13-0 213

2 93 9192

2 7 211
2 20 210
1 582 209

1 445 208

1 50°7 207
1 4168 2(16

1 43:0 205

1 3971 204

1 352 203

1 312 202

] 273 201

1 23°3 21)

1 192 199

1 We 198
J iil 197

J] Wl 196

1 30 195
0 589 194.

Q 54-7 193

G 506 192

0 4674 191

() 42°3 190
() 387 189
QO 33:9 188
0 206 187
Q 254 186

() 21:2 185

0 169 184

0 12°27 183

0 85 182
Q 4:2 181

+() QU-} 180

11

TABLE VI

Centurial Variation

180

190

200

210

220

230

241)

2)

269

270)

280)

90

300

310

320

330

340

3890

360

Co-efficient *

m

+009

O98
("194

() 283

0364
0454

0490

(532

07557

0-566

+0557
(532

(490

(434

() 364

()283

(194

#0098

0) OOO

— (098

0194

0°283

0°364

0 434

0'490

O32

(55?

()°566

—0°557

O32

(0°490

0434

0364

0283

(194

0088

~ 0000

81

* The co-efficient is to be

multiplied by ZT of Table I

and the result to be taken

is a separate correction.
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TABLE VII TABLE VIN
Additional Correction

for Full Moon Correction according to 2F

! |

Arg. 9 | gf! 2F | Equation | OP

__ ~—|—- _ an

e | ° m ©
a | 460 | £00 0 | +60- | 360

2%) Od | 04 10 26) 330

Al) 0-8 0-7 20 a2 340
50 0-9 0-8 25 | bd 335

A) 12 10 4A | 10°72 315

. . 50 + 16- 310

io | tte a ere 305
120 10 0" 60 | 13°] 800

130 09 | O8 65 | 13°? 295

150 0-6 | 07 @5 146 285
160 04 04 BO 14:9 280
120 0:2 09 83 lhl 205

] 0): ~ (\ 95 +151 - 265

200 O4 | Od 100 9 260
210 0:6 0-5 105 146 259

250 11 1:0 125 12° 235
260 19 1-0 130 116 230
270 1-2 10) 135 10°7 225

280 _}: _1- 140 + O7- 220)
oy | te | oS 145 87 | 25
300 1:0 0-9 150 76 210

320 08 07 160 A? 200

340 0-4 04 170 2°6 190
30 | Oo. OB 175 13. | 185
360 - 00 -0°0 180 + O0O- 180
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84.

years of the present century,
N. B.—These corrections, which are given fora few

are to be applied when greater accuracy is needed.
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TABLE XI

Reduction from Ephemeris Time to Universal Time

Year Correction | Year Correction Year Correction

A.D). hm | A.D. h m A.D. ; h m
~ 1500 -8 36 | 500 ~} J 1750 | +0 OO

1400 8 25 | 550 115 1800 | -0 001
1300 7 54 600 1 09 1850 | -0 000
1200 7 4 | 650 1 03 | 1900 +0 0071
1100 6 54 700 0 58 | 1925 ~Q 004
1000 6 25 {I 790 Q 53 | 1950 -0 005

900 5 58 800 0 48 | 1955 -~0 005
800 5 32 850 G0 43 | 1960 | ~0 006
200 5 07 900 0 38 | 196) | -0 006
00 4 43 950 0 34 | = 1970 ! - J 006
500 4 19 1000) Q 30 ) 1975 ~G 00-7
400 3 A? 1030 0 28 | 200 , OR
300 3 36 | 1100 0 23 f 2050 0 08
900) 3°16 | 1150 019 | 2100 | 005

- 100 2 52 | 1200 g 16 | 2150 O07
0 2 38] 120 014 | 2200; 009

+ 50 2 29 1300 QO 11 | 2250 onl
100 9 0) 1350 0 a9 fi 2300 () 13
150 2 12 1400 0 ov | 2350 0 16
90) 2 04 | 1450 005 || 2400 , 019
950 1 56 ) = 1500 0 O4 9450 0 22
300 1 49 | 1550 0 2 2500 | -0 26
350 1 42 |} 1600 0 01 |
400 1 35 | 1650 0 oO
ANG 1 28 | 1700 0 0 |

300 | -1 21 | 175) | -0 00 .

|

N.B.—These corrections are exact for the years from 1750 to 1975 A.D). For other

years the figures are only approximate.

Time

The time obtained from the above tables is Universal Time or G. M. T. measured

from 0A midnight. For obtaining Indian Standard Time measured from Oh midnight

5h 30m is to be added to the result. ,

Note

The timings of New Moon and Full Moon and also of the ending moments of

different tithis according to the calculation of Indian Siddhantas may also be obtained

from these tables. For this purpose the figures given at the bottom of table IIT are

also to be utilised and corrections are to be taken from tables IV, V, VI and XI

While taking the correction from Table VI, a constant value of +18 for 7 is to be

used irrespective of the year for which the calculations are done.
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Example

Find the time of New Moon of March 14, 1964.

Date L. No. dh m (a) g gq’ oF

Tab. T 1900 99716 1 6 13°44 +017 306086 35922 42°60
‘Tab’ II 648 792 12 5 25:77 286999 11°44 342°08
Tab. III Mar. 0, N.M. 2 0 1 28:10 51634 58°21 122°68

Total 100510 13.13 07-31 644°669 42887 507°36

T= -064 t=64 +0°17x '64= +0711 -360° -360° -360°

Mar. 13 18 07:42 284°669 68°87 147°36

Arg. Corrections

+ - h om

m m Mean N.M.: Mar. 13, 13 O74
g =28167 9 15:0 Total corr. + 13 082
g = 689 3 543 03 (T= —0:64) Long. per. term -11
F 147-4 8:2 :
gtg =354 0:7 Mar. °14, 2 145E.,T

g -g' =216 61 Red. to U.T. —('6

9-9 2140 03 h om
oF += ” “. Mar. 14, 2 139U.T
IF - 9 = 223 10 Red. to I.8.T. +5 300

2F' +9’ #216 03 ‘OF Mar. 14, 7 BOITS.T

2P-g'= 79 05 As per N.A. ? 43:7
* 18 18° ~ 100 . Difference +02
+13 08:2

Results of some other calculations.

New Moon (I.8.T.) Full Moon (1.8.T.)

Calculated N.A. Diff. Calculated N.A. Diff.

hm hm m h m hm im
1964, Mar. 28, 8190 8188 +07

1964, Apr. 12,18 080 18073 +0:7 » Apr. 26, 23 201 23.196 +05
. May 12, 2313 2316 -03 May, 26, 14593 14588 +05

1966, Mar. 22,1015'4 10160 -06 1966, Apr. 5, 16 438 16 432 +06
» svune 19, 1385 1388 -03 » suly 3, 1067 +1063 +0°4
» Sept. 15, 0424 0432 -08 » Bept. 29, 22 17-4 22172 +09
» Nov. 12, 19562 19564 -02 » Nov. 28, 8103 8103 +400

ERRATA

For Read
P. % Yr. 30 g’ 17°85 17-89
Pp. 7 " 56B L. No. 653 693

" ’ 64 B g 287:999 286°999 (In some copies)
“oo 90 g 320-043 920-047 (" )

P. g After 65 65 66
Pp. 8 Tab. IV g=164° Equ. 3 54:2 2 54:2

. 76,77 Yr. 19, 88, 57, 95
Pp. 76, ‘gs -024 ~048 072 & -121

FINIS


