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Time

Whatistimeallabout?

second:IntheInternationalSystemofUnits(SI),the

timeintervalequalto9,192,631,770periodsofthe

radiationcorrespondingtothetransitionbetweenthe

twohyperfinelevelsofthegroundstateofthe

cesium-133atom.

Forscientiststhat’susuallyasfarasitgoes,butwhatdo

ordinarypeoplemakeoftime?
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It’sthatincrediblyusefulstuffthatwealluseto

stopeverythinghappeningatonce.

—JeffRosson

Mostlytimeisusedfororderingourlives,notmeasuring

howlonghaspassedbetweenevents.

Iwanttolookatthiswhileavoidingtheprofoundissues.

Ifajobapplicationmustbeinby5pm,howdoyouknow

whenthatis?
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TimeInIreland

1880GMTinEngland,DMTinIreland

1916assimilatedwithGB

1925Western-EuropeanTime(ministerofjustice)

1968StandardTime(GMT+1)

1971Changedmind

1986OrdergivingeffecttoEECdirective

20012000/84/EUdirectivecurrentlyinforce

AllintermsofGMT.WhatisGMT?
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GMT

GreenwichMeanTime:Meansolartimeatthe

GreenwichMeridian.

Notethewordsolar—daysarerelatedtothesun!

GMTusedtobemeasuredfromnoon(00:00GMT)to

noon.In1925theymovedtostartingtheclockat

mid-night.
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UniversalTimes

SiderealTimeismeasuredagainstapointinthesky,the

catalogequinox.Youcanfindoutthelocalsiderealtime

bymeasuringwhereastarisintheskyandthenlookingit

upinacatalog.Thesunisn’timportanthere.

UniversalTimeiscalculatedfromsiderealtimeusinga

formula(whichisperiodicallyupdated).

86636.55536790872+0.000005098097T

+0.000000000509T
2

(Adayisusually86400long).
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TAIandUTC

InternationalAtomicTimehasbeenavailablesince1955

(officiallysince1972).UsesSIsecond.

ProblemisthatUTsecondsandSIsecondsaredifferent.

CoordinatedUniversalTimeisacompromise.Itticksonce

perSIsecond,insyncwithTAI.

IfUTCismorethanonesecondfromUT1thenaleap

secondisintroduced.

7



-20

-15

-10

-5

 0

 42000 44000 46000 48000 50000 52000

O
ffset (s)

MJD

TAI UT1 offset, Feb 73 to Feb 04

offset

8



-20

-15

-10

-5

 0

 42000 44000 46000 48000 50000 52000

O
ffset (s)

MJD

UTC UT1 offset, Feb 73 to Feb 04

offset

9



Years

Daysinsyncwithmeansunrise.

Yearsinsyncwithseasons.

Thetimeofyear:anglebetweenearth’saxisandthe

linefromtheearthtothesun.

NB:seasonsnothingtodowithdistancetosun.Earthis

atitsclosest(Perihelion)about2
th

January2004.

Currentaimofourcalendar:Keepthevernalequinoxnear

21
st

March.
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Thelengthoftheyearisn’tawholenumberofdays

(365.24219),whichcausescomplications.

WhenCalendarLength

????oldroman£££

45BCJulian365.25

1582ADGregorian365.2425

It’shardtogetthelengthrightwhenyoucan’twriteit

down.
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CountingYears

Wenowcountyearsfromthe(supposed)birthofChrist.

DionysiusExiguus(AD523)wasaskedtoproducetableof

EasterDates.

Unfortunately,Heroddiedin4BC,soDionysiusprobably

gotitwrong.

BCdatingcamesomewhatlater,alongwiththemissing

yearzero.

Beforethatdateswerecountedsincethefoundingof

Rome.1AD=754AUC(aburbecondita).
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Hours,Minutesand

Seconds

Prettyarbitrarydivisionsofaday.Theyarisebydividing

thingsinto12and60.
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WeeksandMonths

7dayweekisveryold.UsedbyRomansandJews.

EnglishFrenchPlanet

MondaylundiMoon

TuesdaymardiMars

WednesdaymercrediMercury

ThursdayjeudiJupiter

FridayvendrediVenus

SaturdaysamediSaturn

Sundaydimanche(Sun)

Monthssupposedtobeinsyncwiththemoon(29.5305889

days)?Othercalendarsarebetterinthisrespect.
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Easter

EasterSundayisthefirstSundayafterthefirstfullmoon
aftervernalequinox.Whichfullmoonandequinox?
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JulianDayNumber

AnotherwayofcountingdaysavoidingBC/ADproblems.

Cycleof7980years.JD0designatesthe24hoursstarting

noonUTCon1January4713BC.

TodayisJulianDay2453299.5.LasttalkwasJulianDay

2452018.5.Today’sMJDis53299.

Whystartthen?Why7980years?

AcombinationofIndiction,GoldenNumberandSolar

Number(lcm(15,19,28)=7980).
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FridaytheThirteenth

SolarNumbercountswhatpartofthe28year

year/weekdaycycleweareinfortheJulianCalendar.

lcm(365∗4+1,7)=28years

WhatabouttheGregorianCalendar?

lcm(365∗400+97,7)=400years

Sothereisroomforbias!
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Sunday687Monday685

Tuesday685Wednesday687

Thursday684Friday688

Saturday684
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DaylightSaving

Introducedin1916tosaveenergyduringthewar.Double

summertimewasusedduringthesecondworldwar.

NowECuseslastSundayinMarch/October.Americans

usefirstSundayofAprilandlastofOctober.

EUreportcoveringagriculture,environment,energy,

health,leisure,roadsafety,transportandcommunications.

Seemstobequiteanemotiveissue.
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SourcesofTime

SpeakingClockEverdialed1191?,SignalfromRugby

andovenoscillator.

ESBMainsat49.9–50.1Hz,Outby<5svsRugby.

PipsSetagainstRugby.

NTPSetagainstRugby.
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