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δＧquenchmeasurementofapure
quantumＧstatewavefunction

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamcollaborated
byProfs．ZhangShanChao (张善超),Yan Hui,andZhuShiLiangattheGuangdongProvincialKey
LaboratoryofQuantum EngineeringandQuantum Materials,SchoolofPhysicsandTelecommunication
Engineering,SouthChinaNormalUniversity (SCNU)andProf．ShengwangDuattheDepartmentof
Physics,HongKongUniversityofScienceTechnology(HKUST),theoreticallyproposeanewtypeof
versatilestrategyforquantum wavefunctionmeasurement,theδＧquenchmeasurementmethod．Withthe
newmethodthemeasurementofphotonstemporalquantumwavefunctionisexperimentallydemonstrated．
TherelevantresearchresultswerepublishedinPhysicalReviewLetters(２０１９,１２３:１９０４０２)

Figure　Experimentalsetupofdeltaquenchmeasurementofphotonstemporalquantumwavefunction．

Inthedevelopmentofmodernscience,occurrenceofnew measurementmethodsmaybringresearchers
newideasandnewobservationsandthentheprogressofscientificresearchfield．Inquantumphysics,
measuringquantumstatewavefunctionnotonlyactsasafundamentalpartbutalsoplaysanimportantrole
indevelopingpracticalquantumtechnologies．Conventionalquantumstatetomographyhasbeenwidely
usedtoestimatequantum wavefunctions,whichusuallyrequirescomplicated measurementtechniques．
TherecentweakＧvalueＧbasedquantummeasurementbringsusastrategyofdirectlymeasuringthequantum
statebutitreliesonanextrapointerspace．

ThejointteamfromSCNUandHKUSTdevelopanddemonstrateadirectandefficientmeasurement
strategybasedonδＧquenchprobe:Foranunknownpurequantumstate,onecanquenchitbyvaryingone
ofitscomplexprobabilityamplitudesinameasurementHilbertspaceandthenprojectthequenchedstate
ontoapostＧselectionstatethatisnonＧorthogonaltoallthebasesinthemeasurementspace．Therealand
imaginarycomponentsofitsquantumwavefunctioncanbedirectlyobtainedfromthesequentiallymeasured
quenchＧdependentresponses．ThisδＧquenchmeasurementisexperimentallyrealizedinmeasuringphotonic
complextemporalwavefunctions,whichverifiesthatthis methodisrobustandefficientwithlimited
measurementresources．Thisnew methodisversatileandcanfindapplicationsinquantuminformation
scienceandengineering．


