HaHodbnyktyauum B hOTOHHO-CMNOBOM MUKpOCKOMNe

CunbHoOCOKYCMPOBAHHOE Jla3epHOe M3ryYeHue MO3BOMSIET 3axBaTbiBaTb MpPO3payvHble OObEKTbI
MMWKPOHHOIO M CYOMMKPOHHOrO pasMepoB Onarogaps AEWCTBMIO TPAAMEHTHbIX CWUI OaBMNEHWUst CBeTa.
CycneHsunsi nsyyaembix MUKPOOOBLEKTOB MOMELLAETCH B KIOBETY C NPO3paYHOM XXUOKOCTbI, Kak NpaBuIio ¢
BOZOW. OTOT MeTOA, NONy4Ymn Ha3BaHMe MeToda «ONMTUYecKoro nuHueta» («optical tweezers» - aHrmn.) 1 B
HacTosLlee BpeEMS LLUIMPOKO NPUMEHSETCH ANS U3YYEeHNA OOMHOYHBIX BMONOrMYECKMX KMNETOK.

Pasmep ontudeckor nosywku (R) nNo nopsaky BenNUUMHbI COCTaBNSET HECKOMbKO AfIMH BOMH
N3ny4YyeHns ucnornb3yemMoro nasepa (kak npasuno, R ~ 1-5 Mkm). BaxkHOW xapakTepuCTUKON ONTUYECKON
noBywkn sBnsietca ee xecTtkocTb (k). JddekTMBHAsg noTeHUuanbHas siMa, B KOTOpYK nonagaet
npospavyHas 4actuua, BOMM3M NONMOXEHUS paBHOBECUS annpoOKCUMUPYETCS MOTeHUManbHON sIMOW
rapMOHMYECKOro OCLIMMNNATOPA, XECTKOCTb KOTOPOro 1 ABnsieTcs 3hdeKTUBHON XKECTKOCTbIO NoByLLKKN. B
aKcnepuMeHTanbHbIX pabotax k~1-10 nH/Mkm.

OTaenbHbIM KnaccoM 3afadv, pellaemMbiX C MOMOLLbI MEeToda ONTUYECKOro MUHLETA SIBNSAETCA Tak
HasblBaemasi «(OTOHHO-cUroBas MuKpockonus» («photonic force microscopy» - aHrn.). CyTb ee
3aKNIOYaEeTCA B CNeayloLeM: 3Hasi XXECTKOCTb OMTMYECKOW JTOBYLUKM, MO CMELLEHU0 K3 MONOXEHUS
paBHOBECUS OMpefensoT cuny, AencTeyowyo Ha vYactuuy (F = kx). Takon meToq no3BonsieT N3MepsTb
CUNbl OT JECATKOB (hEMMOHBIOTOHOB 4O HECKOMNbKUX MUKOHbIOTOHOB.

PaccmoTpum cnegyowinii akcnepymeHT. C NOMOLLBIO ONTUYECKOW MOBYLUKUA, CHOPMUPOBAHHOM
n3nyd4eHnem HenpepbiBHONO UH(pakpacHoro nasepa (1064 HM), >XecTKoCTb NoByLlkU k_z= 1 nH/MKm,
3axBayeHa npospayHas YacTuua AMoKCMAa KPEMHUSA AMaMeTPOM 2 MKM, NOKpbITas cnydyamHbiM o6pasom
Henpos3payvyHbIMN MeTanMyYeckuMmm HaHodactuuamm pasmepom 70 HM. lMnowagb nokpbiTo obnactu
cocTtaensieT 10% oT nnowagn NoBepxXHOCTU BCEW YacTuubl. YacTvua nnaesaeTt B Boge, Haxogswencs npm
KOMHaTHOM TemnepaTtype. Ha noBepxHOCTb YacTuubl OKYCMpyeTcs U3ry4yeHne HenpepbIBHOMO fasepa ¢
ONVHOM BOSHbI M3NyyYeHus 532 HM M MoWHOCTbio 1 MBT, Kak nokasaHo Ha pucyHke. [JuHamudeckas
BSI3KOCTb BoAbl N = 10 (H * ¢ / M%). TemnepaTypy cumTaTh KOMHaTHOM.

OueHnTb perynsipHoe CMelleHne 4acTuubl AMoKCuaa KpeMHWS, Bbl3BaHHOE AaBfeHUMEM U3My4YeHus
CO CTOPOHbI 3eneHoro nasepa. Harpesom npeHebpeys.(3 6anna)

OueHuTb cpeaHee 3HavyeHue nykTyaLmii NONOXEHMS YacTULbl B NOBYLLKE, BbI3BaHHbIX AaBMEHUEM
U3nydyeHns 3eneHoro nasepa, No koopauHate Z (CM. PUCYHOK), cuMTasi XeCTKOCTb Mo ApYyrnm
Hanpaenenusam: k_ x >>k_z, k_y>>k z. (5 6annoB)

Kak gomkHbl 6bITb pacnpegeneHbl HaHo4YacTULbl cepebpa Mo NOBEPXHOCTU, YTOObLI brykTyauum
Obinn  mMakcumanbHbl?  MuHuMmanbHbl? OueHUTb 3Ha4YeHUs] MaKCUMarmnbHbIX WM MUHUMAanbHbIX
dnykTyaumi.(3 6anna)

CpaBHuTb amnnutygy dnykTyauun ¢ aMnnuTyaon OpOyHOBCKOMO  ABWKEHMSI  3aXBavye€HHOW
Yactuubl.(5 6annoB)

PUCYHOK:

2 MKM




