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ThegravitationalconstantGwasmeasuredwith
recordprecisionusingtwoindependentmethods

WiththesupportoftheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．LuoJun(罗俊)attheMOEKeyLaboratoryofFundamentalPhysicalQuantitiesMeasurements&
HubeiKeyLaboratoryofGravitationandQuantumPhysics,SchoolofPhysics,HuazhongUniversityof
ScienceandTechnology,hasmeasuredG withrecordprecisionuptodatebyusingtwoindependent
methods．TherelevantresearchresultswerepublishedinNature(２０１８,５６０:５８２—５８８)．

Figure１　Sketchoftheexperimentinthiswork．(a)ThetimeＧofＧ
swingmethod;(b)theangularＧaccelerationＧfeedbackmethod．

The gravitationalconstant G,which was
introduced to describe the strength of the
gravitationalinteractionbetweenobjects,isthe
firstfundamentalphysicalconstantproposed
byhumanbeings,whileitremainstheleast
precisely known among all fundamental
constantsduetotheextremeweaknessand
unshieldabilityofgravity．Recentlyalthough
the values of G determined by different
groupsaroundtheworldareconsideredwith
relative uncertainties nearing thelevelof
１０－５,alargediscrepancyofupto０􀆰０５％
betweenthemsuggeststhattheremaybesome
undiscoveredsystematicerrorsinthevariousexistingmethods．

Figure２ 　Comparisonofthiswork withpreviousresults．The
blackdotsinthepicturerepresentfourteenmeasurementresultsand
recommendedGvaluesrelevanttoCODATAＧ２０１４adjustment．Twoblue
pointsinthebottomrepresentmeasurementresultsofGbyusingtwo
independentmethodsinthis work,withtheuncertaintiesboth
beingabout１１．６ppm．

OnewaytoresolvethisissueistomeasureGusinganumberofmethodsthatareunlikelytoinvolvethe
samesystematiceffects．Prof．LuoandhisteamreportedtwoindependentdeterminationsofG using
torsionpendulumexperimentswiththetimeＧofＧswing(TOS)methodandtheangularＧaccelerationＧfeedback
(AAF)method．Aseriesofimprovementswereadoptedtoreducetheimpactofvariousfactorsinthe
experiments．Boththemethodsobtainedtheresultswiththesmallestuncertaintiesreporteduntilnow,

and agreed with the latest CODATA
recommendedvalue withinatwostandard
deviationsrange．This work willprovide
substantialcontributiontonaildownthetrue
valueofG．

Beyondthat,theteamdevelopedanumber
ofprecision measurementtechniquesduring
theresearchperiod,andsomeofthemhave
already been applied to measurements of
gravityfieldandgeologicalexploration,such
asmicroＧthrustcalibrationofsatellitemicroＧ
propellersandthegroundcalibrationofspace
inertialsensors．Thesetechniqueswilllaya
goodfoundationforNationalPreciseGravity
MeasurementFacilityandspacegravitational
wavedetection．


