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Quantum GravityQuantum Gravity？？ QM,QED,QCDQM,QED,QCD……

QuantizationQuantization

SpacetimeSpacetime is curved is curved 
due to the gravitational due to the gravitational 
action of matteraction of matter

Einstein field equation： A theory of space, time and Matter
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Spin networks and quantum 
geometry
• Spin networks
• Quantum states of gravitational field：

Spin network states 2 3
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Quantization of AreaQuantization of Area



Discreteness of  quantum Discreteness of  quantum 
geometrygeometry

Area spectrumArea spectrum
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Discreteness of  quantum Discreteness of  quantum 
geometrygeometry

Microscopic version of spaceMicroscopic version of space
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Discrete horizons from Discrete horizons from 
quantum geometryquantum geometry

The most probable distribution

The area of discrete horizon
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Statistical entropy of black Statistical entropy of black 
holesholes

BekensteinBekenstein--Hawking entropyHawking entropy
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New estimate of the New estimate of the ImmirziImmirzi
parameterparameter

Chou, Lin, Chou, Lin, SooSoo, Yu: , Yu: G/C = SO(3)G/C = SO(3)
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