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2260 xгFл√eFе√длдeв≈кк≈дгF−идвFзмÅглмвScдг−≈гedFtÅгeSлреeFкeв≈cдгdмcлдикTF1991RF]bRFW]]]SW]__ 32

2259 nаecлидгFkeÅвFjкк≈клedFvxl†mFoдиFzмÅглмвF‘≈иeкFjгdFkдпeкTF

2258 xел≈cÅаFадккFd≈кли≈×мл≈дгF≈гFÅгдd≈cÅаарFдп≈d≈сedFÅамв≈гÅFо≈л√FÅFXSmFклимcлмиeTF1991RFYVRFXX[_S]X 8

2257 v≈cидcÅн≈лрFкeв≈cдгdмcлдиFаÅкeиFо≈л√Feг√ÅгcedFкедглÅгeдмкFeв≈кк≈дгTF1991RFZZRF][_S]]a 225

2256 rгли≈гк≈cFвec√Åг≈квF−диFл√eFеддиFамв≈гeкceгceFеидеeил≈eкFд−FзмÅглмвS×дпFкрклeвкTF1991RFZZRFWVbZ[SWVbZa 761

2255 TF1991RFYRFWbWSWbX 8

2254 weоFзмÅглмвFклимcлмиeкTF1991RFX[ZRFWYX]SY[ 149

2253 rгd≈мвFл≈гFдп≈deFк≈г∕аeSвдdeFоÅнe∕м≈deFвдdмаÅлдиTF1991RF 0

2252 {даeFд−FвдаecмаÅиF×eÅвFeе≈лÅпрF≈гFл√eFделдeаecлидг≈cF−≈eаdTF1991RFbRF__SaW 3
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2251 yÅллeиг≈г∕FÅгdFднeи∕идол√Fд−FгÅгдклимcлмиeFзмÅглмвFоeааFо≈иeFÅииÅркF×рFuySvx†ynTF1991RFWV_RF[bWS[b_ 15

2250 oдивÅл≈дгFд−FrгjкFв≈cидклимcлмиeкFдгFнÅи≈дмкарFди≈eглedFpÅjкFкм×клиÅлeкTF1991RFWW[RFW]ZSW]a 9

2249 m≈иecлFкргл√eк≈кFд−Fкeв≈cдгdмcлдиFзмÅглмвFо≈иeкF×рFвдаecмаÅиS×eÅвFeе≈лÅпрFдгFNYWWOFкми−ÅceкTF
1991RFWW[RFYWaSYXY 16

2248 weоFvknF∕идол√Fвeл√дdF−диFrг}×FзмÅглмвFоeааF×дпeкTF1991RFWWWRF]aaS]bX 293

2247 oÅ×и≈cÅл≈дгFÅгdFc√ÅиÅcлeи≈сÅл≈дгFд−FvknF∕идогFrгjкUpÅjкFклиÅ≈гedSаÅрeиFкмеeиаÅлл≈ceкFдгFнÅи≈дмкарF
ди≈eглedFкм×клиÅлeкTF1991RFWWWRFZVXSZV] 7

2246 rгнeкл≈∕Åл≈дгFд−Fл≈алedFкмеeиаÅлл≈ceкF−диFзмÅглмвSо≈иeFаÅкeиFÅееа≈cÅл≈дгкTFApplieduPhysicsuLettersRF
1991RF[bRFYVW[SYVW_ 3.4 11

2245 xел≈cÅаFc√ÅиÅcлeи≈сÅл≈дгFд−Fкeаecл≈нeарF≈глeив≈пedFpÅjкUpÅjаjкFзмÅглмвFо≈иeкF×рFpÅQFвÅкМedF
≈веаÅглÅл≈дгTF1991RF_VRFWZZZSWZ[V 32

2244 ‘Åгг≈eиFeпc≈лдгкF≈гFадоSd≈вeгк≈дгÅаFв≈cидклимcлмиeкcF}√ÅеeFdeеeгdeгceFд−Fл√eFзмÅглмвFк≈сeF
e−−ecлTF1991RFZZRFWYVa[SWYVaa 101

2243 nаecлидг≈cFеидеeил≈eкFд−Fкeв≈cдгdмcлдиFгÅгдклимcлмиeкFеид×edF×рFкcÅгг≈г∕Fлмггeа≈г∕Fв≈cидкcдерTF
ApplieduPhysicsuLettersRF1991RF[aRFXZVXSXZVZ 3.4 10

2242 lаeÅиFeгeи∕рFаeнeаFк√≈−лF≈гFмалиÅгÅиидоFrгpÅjкUrгyFзмÅглмвFоeааFо≈иeкF−Å×и≈cÅлedF×рFиeнeикeFвeкÅF
c√eв≈cÅаFeлc√≈г∕TFApplieduPhysicsuLettersRF1991RF[aRF_XVS_XX 3.4 80

2241 †eил≈cÅаарFклÅcМedFвмал≈еаeSзмÅглмвSо≈иeFкeв≈cдгdмcлдиFd≈дdeFаÅкeикTFApplieduPhysicsuLettersRF1991RF
[bRFXXX[SXXX_ 3.4 89

2240 pÅjкFлeлиÅ√edиÅаFзмÅглмвFdдлFклимcлмиeкF−Å×и≈cÅлedFмк≈г∕Fкeаecл≈нeFÅиeÅFвeлÅади∕Åг≈cFc√eв≈cÅаF
нÅедиFdeедк≈л≈дгTFApplieduPhysicsuLettersRF1991RF[aRFXVWaSXVXV 3.4 201

2239 lÅии≈eиS≈гdмcedFдел≈cÅаFгдга≈гeÅиFe−−ecлкF≈гFкeв≈cдгdмcлдиFзмÅглмвFоeааFо≈иeFклимcлмиeTF1991RF_VRF_VXZS_VYX 25

2238 n−−ecлFд−FклимcлмиÅаFd≈кдиdeиFдгFeаecлидг≈cFклÅлeкF≈гFpÅjкUjаpÅjкFзмÅглмвFо≈иeкTFApplieduPhysicsu
LettersRF1991RF[bRFYWZXSYWZZ 3.4 20

2237 rвеиднeвeглFд−Fxи∕ÅгдвeлÅаа≈cF†ÅедиFy√ÅкeFnе≈лÅпрF{e∕идогFpÅrгjкUrгyFqeлeид≈глeи−ÅceF×рF
}ми−ÅceF~иeÅлвeглTFJapaneseuJournaluofuApplieduPhysicsRF1991RFYVRFuW_VXSuW_VZ 1.4 4

2236 jFweоF{eÅcлдиF−диFveлÅади∕Åг≈cFl√eв≈cÅаF†ÅедиFmeедк≈л≈дгFnзм≈ееedFо≈л√FÅгFrглeигÅаF{длÅирFoадоF
}eаecлдиTFJapaneseuJournaluofuApplieduPhysicsRF1991RFYVRFuYb]SuYb_ 1.4

2235 rвеиднeвeглFд−F{e∕идогFrглeи−ÅceF≈гFrгyFxи∕ÅгдSveлÅаа≈cF†ÅедиFy√ÅкeFnе≈лÅпрTFJapaneseuJournalu
ofuApplieduPhysicsRF1991RFYVRFu]_XSu]_Z 1.4 11

2234 }eаecлedFk≈×а≈д∕иÅе√рTF1991RFXW_SXZ]
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2233 yÅллeиг≈г∕Fд−FpÅjкF×рF≈гFк≈лмFeаecлидгF×eÅвFа≈л√д∕иÅе√рFлдоÅиdFгÅгдвeлeиSкcÅаeFклимcлмиeкTF1992RF
YRF[ZS[b 13

2232 xгFл√eFедкк≈×≈а≈л≈eкFÅгdFеид×аeвкFд−Fкeв≈cдгdмcлдиFзмÅглмвFв≈cидклимcлмиeкTF1992RFYRFWaVSWaZ 2

2231 meгк≈лрFд−FклÅлeкFд−FзмÅглмвFdдлкFÅгdFcидккднeиF−идвFYmFлдFzVmFeаecлидгF∕ÅкTF1992RF_RFWV_XSWV_b 12

2230 lд√eиeглSедлeгл≈ÅаFÅееидп≈вÅл≈дгFcÅаcмаÅл≈дгкF≈гFcдведк≈л≈дгÅаарFd≈кдиdeиedFзмÅглмвFо≈иeкcF
deгк≈лрFд−FклÅлeкTF1992RFZRFX[][SX[_] 7

2229 zмÅглмвF‘≈иeFoÅ×и≈cÅл≈дгF×рFnSkeÅвFnа≈л√д∕иÅе√рF…к≈г∕Fq≈∕√S{eкдамл≈дгFÅгdFq≈∕√S}eгк≈л≈н≈лрF
nSkeÅвF{eк≈клF—nyS[XVTFJapaneseuJournaluofuApplieduPhysicsRF1992RFYWRFZ[VaSZ[WZ 1.4 90

2228 y√длдамв≈гeкceгceFкеecлиÅFÅгdFÅг≈кдлиде≈cFeгeи∕рFк√≈−лFд−FpÅjкFзмÅглмвFо≈иeкF≈гF√≈∕√FвÅ∕гeл≈cF
−≈eаdкTF1992RF]bRFXb]YSXb]] 130

2227 y√длдамв≈гeкceгceFклмdрFд−FаÅлeиÅаFcÅии≈eиFcдг−≈гeвeглFÅгdFcдведк≈л≈дгÅаF≈глeив≈п≈г∕F≈гFNjаRpÅO}×F
аÅлeиÅаFкмеeиаÅлл≈ceкTFApplieduPhysicsuLettersRF1992RF]VRFW]_]SW]_a 3.4 15

2226 oÅ×и≈cÅл≈дгFд−FpÅjкFзмÅглмвFо≈иeкFдгFeе≈лÅп≈ÅаарF∕идогF†F∕идднeкF×рFвeлÅаSди∕Åг≈cFc√eв≈cÅаSнÅедиF
deедк≈л≈дгTF1992RF_WRF[YYS[Y[ 149

2225 m≈иecлFÅгdFeпc√Åг∕eScдииeаÅл≈дгFcÅии≈eиF≈глeиÅcл≈дгFe−−ecлкF≈гFÅFиeкдгÅглFлмггeаFd≈дdeTF1992RF_XRFY[]XSY[]b 18

2224 }eв≈cдгdмcлдиFзмÅглмвSо≈иeFклимcлмиeкFd≈иecларF∕идогFдгF√≈∕√S≈гdeпFкми−ÅceкTF1992RFZ[RFY[V_SY[W[ 227

2223 ~√eдирFд−Fамв≈гeкceгceFедаÅи≈сÅл≈дгFÅг≈кдлидерF≈гFзмÅглмвFо≈иeкTF1992RFZ[RFbZZYSbZZ] 51

2222 oдивÅл≈дгFд−FаÅлeиÅаFзмÅглмвFоeаакF≈гFнeил≈cÅаFк√дилSеeи≈дdFкмеeиаÅлл≈ceкF×рFклиÅ≈гS≈гdмcedF
аÅлeиÅаSаÅрeиFдиdeи≈г∕FеидceккTFApplieduPhysicsuLettersRF1992RF]VRFXabXSXabZ 3.4 158

2221 vÅ∕гeлдSдел≈cкFд−FгÅиидоFpÅjкUjапpÅWSпjкFзмÅглмвFоeаакF∕идогFдгFн≈c≈гÅаFкм×клиÅлeкTF1992RFZ[RF]bZXS]bZ[ 10

2220 jdнÅглÅ∕eFд−F}лиÅ≈гedFzмÅглмвF‘≈иeFuÅкeикTFJapaneseuJournaluofuApplieduPhysicsRF1992RFYWRFXa]SXa_ 1.4 30

2219 lидккднeикFд−Fл√eFdeгк≈лрFд−FклÅлeкF≈гFлодSd≈иecл≈дгFdдм×аeS×Åии≈eиFиeкдгÅглSлмггeа≈г∕FклимcлмиeкTF
1992RFZ[RFbW_YSbW_a 5

2218 xгeSm≈вeгк≈дгÅаFlдгdмcл≈дгFдгFл√eFlаeÅнedFnd∕eFд−FrгjкFzмÅглмвF‘eаакTFJapaneseuJournaluofu
ApplieduPhysicsRF1992RFYWRFuWX_SuWXb 1.4 20

2217
oÅ×и≈cÅл≈дгFд−FpÅrгjкUrгyFzмÅглмвF‘≈иeкF×рFxи∕ÅгдвeлÅаа≈cS†ÅедиSy√ÅкeSnе≈лÅп≈ÅаFNxv†ynOF
}eаecл≈нeFpидол√FдгFpидднedF}≈deF‘ÅаакFд−F…алиÅ−≈гeFvмал≈аÅрeикTFJapaneseuJournaluofuAppliedu
PhysicsRF1992RFYWRFu[Y[Su[Ya

1.4 6

2216 xгFл√eFkмиклeFrгSvдккF}√≈−лF≈гFzмÅглмвFlдг−≈гedF‘≈deSkÅгdFpÅеF}eв≈cдгdмcлдикTF1992RFXZXRFY_Y 2
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2215 xел≈cÅаFyидеeил≈eкFÅгdFweоFoмгcл≈дгÅа≈лрFд−FwÅгдcирклÅаа≈гeFlмlаFÅгdFpeTF1992RFXaYRFW[ 3

2214 pÅjкFzмÅглмвFmдлкF×рFvxl†mTF1992RFXaYRF_[b

2213 jFкeаecл≈нeF∕идол√Fд−FpÅjкFв≈cидcирклÅакF∕идогFдгF}eSлeив≈гÅлedFpÅjаjкFкми−ÅceF−диFл√eFзмÅглмвF
оeааF×дпFклимcлмиeTF1992RFXaYRF_][

2212 peивÅг≈мвFuдÅdedF—eда≈лeF–cFyиeеÅиÅл≈дгFÅгdFl√ÅиÅcлeи≈сÅл≈дгTF1992RFXa]RFY[Y 2

2211 lÅии≈eиFcÅелмиeFÅгdFзмÅглмвFcдг−≈гeвeглF≈гFpÅjкUjаpÅjкFзмÅглмвFо≈иeFаÅкeикF∕идогFдгF
†S∕идднedFкм×клиÅлeкTFApplieduPhysicsuLettersRF1992RF]VRF[XWS[XY 3.4 101

2210 v≈cидcирклÅаF∕идол√Fд−FpÅjкFдгFÅF}eSлeив≈гÅлedFpÅjаjкFкми−ÅceF−диFл√eFзмÅглмвSоeааF×дпFклимcлмиeF
×рFкeзмeгл≈ÅаFкмееа≈eкFд−FpÅFÅгdFjкFвдаecмаÅиF×eÅвкTFApplieduPhysicsuLettersRF1992RF]WRFXZYWSXZYY 3.4 20

2209 nаecлидгFиeаÅпÅл≈дгF≈гFзмÅглмвFdдлкF×рFвeÅгкFд−Fjм∕eиFеидceккeкTF1992RFZ]RFW[[_ZSW[[__ 292

2208 nаecлидSдел≈cFÅгdFÅааSдел≈cÅаFе√ÅкeFвдdмаÅлдиFдгFÅгF≈гd≈мвFл≈гFдп≈deFк≈г∕аeSвдdeFоÅнe∕м≈deTF
ApplieduPhysicsuLettersRF1992RF]VRFW[ZWSW[ZY 3.4 27

2207 pÅjкFеSгF≤мгcл≈дгF−дивedF≈гFзмÅглмвFо≈иeFcирклÅакTFApplieduPhysicsuLettersRF1992RF]VRF_Z[S_Z_ 3.4 180

2206 pÅjкFлeлиÅ√edиÅаFзмÅглмвFdдлFклимcлмиeкF−Å×и≈cÅлedFмк≈г∕Fкeаecл≈нeFÅиeÅFvxl†mTF1992RFX]_RFXY]SXZV 15

2205 }ми−ÅceFклимcлмиeFdeеeгdeгceFд−FpÅjкFв≈cидcирклÅакFк≈сeF∕идогF×рFjкS≈гcдиедиÅл≈дгF≈глдFpÅF
dидеаeлкTF1992RFX]_RFXZWSXZZ 6

2204 uмв≈гeкceгceFд−FгÅиидоF{rnFeлc√edFrгWâν�пpÅпjкUrгyFÅгdFpÅjкUpÅWâν�пjапjкFзмÅглмвFо≈иeкTF1992RF
X]_RFX[YSX[] 7

2203 lÅл√дdдамв≈гeкceгceF≈гнeкл≈∕Åл≈дгFд−FаÅлeиÅаFcÅии≈eиFcдг−≈гeвeглF≈гFpÅjкUjаpÅjкFзмÅглмвFо≈иeкF
∕идогF×рFxvl†mFдгFгдгеаÅгÅиFкм×клиÅлeкTF1992RFX]_RFX[_SX]X 31

2202 yдаÅи≈сedFе√длдамв≈гeкceгceFд−F−иÅcл≈дгÅаFаÅрeиFкмеeиаÅлл≈ceкTF1992RFX]_RFYVVSYVY

2201 ~одSd≈вeгк≈дгÅаFзмÅглмвFcдг−≈гeвeглF≈гFвмал≈еаeFзмÅглмвFо≈иeFаÅкeикF∕идогF×рFxvl†mFдгF
†S∕идднedFкм×клиÅлeкTF1992RFX]_RF[bYS]VV 38

2200 zмÅглмвFо≈иeкRFзмÅглмвF×дпeкFÅгdFиeаÅлedFклимcлмиeкcFy√рк≈cкRFdeн≈ceFедлeгл≈ÅакFÅгdFклимcлмиÅаF
иeзм≈иeвeглкTF1992RFX]_RF]XYS]Xb 93

2199 TF1992RFZRFaY[SaY_ 4

2198 TF1992RFZRFb]ZSb]] 4
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2197 TF1992RFZRFWVabSWVbX 9

2196 ‘Åнe∕м≈deFxелдeаecлидг≈cкTF1992RF 3

2195 rг−иÅиedFxел≈cÅаFlдгклÅглкFд−Fjгдd≈cFjамв≈гÅFo≈авкFо≈л√Fv≈cидедиeFjииÅркTFJapaneseuJournaluofu
ApplieduPhysicsRF1992RFYWRFY[abSY[bY 1.4 26

2194 WmFl√Åи∕eFlÅии≈eиFmргÅв≈cкF≈гFpÅjкFzмÅглмвF‘≈иeкFlÅии≈eиFlÅелмиeRF{eаÅпÅл≈дгRFÅгdF
{ecдв×≈гÅл≈дгTF1992RFW_YRFYV_SYXW 17

2193 xел≈cÅаFyидеeил≈eкFд−FkÅии≈eиSvдdмаÅлedFrгpÅjкUpÅjкFzмÅглмвF‘≈иeкTF1992RFW_YRFYXYSYYV 2

2192 xел≈cÅаFеидеeил≈eкFд−Fо≈иeFÅгdFdдлFклимcлмиeкF−диFе√длдг≈cFÅееа≈cÅл≈дгкTF1992RFWXRFZWbSZXa 19

2191 pÅjкFлeлиÅ√edиÅаFзмÅглмвFdдлкF∕идогF×рFкeаecл≈нeFÅиeÅFvxl†mTF1992RFWXRFWZWSWZZ 8

2190 nаecлидгFкcÅллeиeикFгeÅиFл√eF×дмгdÅирF≈гFjаpÅjкUpÅjкFзмÅглмвFо≈иeкF−Å×и≈cÅлedF×рF−дcмкedF≈дгF
×eÅвF≈веаÅглÅл≈дгTF1992RFWWRFX]WSX]Z 12

2189 yдаÅи≈сÅл≈дгFe−−ecлкFÅгdFcÅии≈eиFcÅелмиeF≈гFзмÅглмвFо≈иeкTF1992RFWWRFYXWSYXY 8

2188 vxl†mFвeл√дdкF−диF−Å×и≈cÅл≈г∕FpÅjкFзмÅглмвFо≈иeкFÅгdFзмÅглмвFdдлкTF1992RFWXZRFZbYSZb] 31

2187 oÅ×и≈cÅл≈дгFд−FrгpÅjкFклиÅ≈гedFзмÅглмвFо≈иeкFмк≈г∕Fкeаecл≈нeFvxl†mF∕идол√FдгF}≈xXSеÅллeигedF
pÅjкFкм×клиÅлeTF1992RFWXZRF[VXS[V] 18

2186 jг≈кдлиде≈cFе√длдамв≈гeкceгceF×e√Åн≈дмиFд−Fнeил≈cÅаFjаpÅjкFклимcлмиeкF∕идогFдгF∕иÅл≈г∕кTF1992RF
WXZRF[WYS[Wa 20

2185 nнÅамÅл≈дгFд−FгмcаeÅл≈дгFÅгdFde−ecлкF≈гFvknS∕идогFклиÅ≈гedFrгjкUpÅjкFзмÅглмвFклимcлмиeкFдгF
нÅи≈дмкарFди≈eглedFкм×клиÅлeкTF1992RF]VS]WRF]YWS]Y]

2184 rг−амeгceFд−FcидккS−≈eаdFcдг−≈∕миÅл≈дгFдгFл√eFe≈гклe≈гFиeаÅл≈дгF≈гFзмÅглмвFо≈иeкFд−FлeлиÅ∕дгÅаF
кeв≈cдгdмcлдикTF1992RF_XRFWZ_SW[b 1

2183 TF1992RFaVRFYbaSZWV 63

2182 WVSгвSо≈иeF−Å×и≈cÅл≈дгF≈гFpÅjкUjаpÅjкFvz‘кF×рFlаXFиeÅcл≈нeF≈дгF×eÅвFeлc√≈г∕Fмк≈г∕F}≈xXFк≈deоÅааF
вÅкМкTF1993RFXWRFYVYSYV]

2181 oмлмиeFгÅгдвeлeиFeаecлидг≈cкTF1993RFXWRFYaWSYaa 1

2180 m≈иecлF∕идол√Fд−FNjаpÅOjкUpÅjкFзмÅглмвFо≈иeкF×рFвeлÅади∕Åг≈cFнÅедмиFе√ÅкeFeе≈лÅпрTF1993RFWYXRFW_bSWbV 13
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425 ~eвеeиÅлмиeSmeеeгdeглFy√длдамв≈гeкceгceF≈гFld~eU—г~eF~и≈еаeFzмÅглмвFmдлкTFJournaluofutheu
KoreanuPhysicaluSocietyRF2019RF_ZRFW_YSW_] 0.6 2

424 ~eвеeиÅлмиeSmeеeгdeглFuÅк≈г∕Fд−Flкy×rF~и≈Åг∕маÅиFyриÅв≈dTF2019RFWVRF_V[]S_V]W 8

423 }лимcлмиÅаFÅгdFxел≈cÅаFl√ÅиÅcлeи≈кл≈cкFд−FrгjкFzmкF}лÅcМedFдгFpÅjкF}м×клиÅлeF×рFvдаecмаÅиFkeÅвF
nе≈лÅпрTF2019RFWaRF_ZZS_[V

422 l√ÅиÅcлeи≈сÅл≈дгFд−FrгpÅwFзмÅглмвFdдлкF∕идогF×рFвeлÅади∕Åг≈cFc√eв≈cÅаFнÅедиFdeедк≈л≈дгTF2019RF
YZRFWX[VVX 4

421 ~√eFвÅ∕гeлдSдел≈cкF≈гFзмÅглмвFо≈иeкFcдвеи≈кedFд−Fнeил≈cÅаарFклÅcМedFзмÅглмвFdдлкcFjFcÅаа≈г∕F−диF
л√eFвÅ∕гeлдеаÅквдгFзм×≈лкTF2019RFWX_RFY_VVZ 2

420 zмÅглмвFdдлFаÅкeикF−диFк≈а≈cдгFе√длдг≈cкTF2019RFWVWRFbWSWYa 6

419 y√длдамв≈гeкceгceFеидеeил≈eкFÅкFÅF−мгcл≈дгFд−F∕идол√Fвec√Åг≈квF−диFpÅ}×UpÅjкFзмÅглмвFdдлкF
∕идогFдгFpeFкм×клиÅлeкTF2019RFWX]RFVaZYVW 2

418 rглeиdдлFcÅии≈eиFÅгdFке≈гFdргÅв≈cкF≈гFÅFлодSd≈вeгк≈дгÅаF√≈∕√Sdeгк≈лрFзмÅглмвSdдлFÅииÅрFд−FrгpÅjкF
о≈л√FзмÅглмвFdдлкFeв×eddedFÅкFадcÅаFедлeгл≈ÅаFв≈г≈вÅTF2019RFYZRFVX[VVW 3

417 rвеÅcлFд−FrгpÅjкFcÅии≈eиFcдааecл≈дгFзмÅглмвFоeааFдгFл√eFеeи−дивÅгceFд−FrгjкFzmFÅcл≈нeFиe∕≈дгF
аÅкeикF−Å×и≈cÅлedF×рFd≈×адcМFcдедарвeиFа≈л√д∕иÅе√рFÅгdFкeаecл≈нeFÅиeÅFeе≈лÅпрTF2019RFYZRFVX[VWX 3

416 rrrSг≈ли≈deFзмÅглмвFdдлкFÅкFк≈г∕аeFе√длдгFeв≈ллeикTF2019RFYZRFVYYVVW 22
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415 xел≈cÅаFpÅ≈гFÅгdFuÅк≈г∕Fyидеeил≈eкFд−FrгyUjаpÅrгyFzмÅглмвSmдлFuÅкeиFm≈дdeFnв≈лл≈г∕FÅлF]]VFгвTF
2019RF[[RFWS_ 9

414 †ÅаeгceFkÅгdFv≈п≈г∕F≈гFpÅjкUjаpÅjкFzмÅглмвF‘eаакFjd≤ÅceглFлдF}eа−Sjккeв×аedFrгjаjкFjгл≈dдлкTF
JournaluofuNanomaterialsRF2019RFXVWbRFWS_ 3.2 2

413 }≈г∕аeFdдлFе√длдамв≈гeкceгceFeпc≈лÅл≈дгFкеecлидкcдерF≈гFл√eFлeаecдввмг≈cÅл≈дгFкеecлиÅаFиÅг∕eTF
2019RFXWXRFYVVSYV[ 6

412 rглe∕иÅл≈дгFд−FrrrS†FаÅкeикFдгF}≈F−диF}≈Fе√длдг≈cкTF2019RF]]RFWSWa 35

411 rг−иÅиedFамв≈гeкceгceF−идвFwSедаÅиFrгwFзмÅглмвFdдлкFÅгdFл√≈гF−≈авкF∕идогF×рFвeлÅаFди∕Åг≈cF
c√eв≈cÅаFнÅедиFdeедк≈л≈дгTFApplieduPhysicsuLettersRF2019RFWWZRFXZWWVY 3.4 12

410 zмÅглмвFdдлFв≈cидcÅн≈лрFаÅкeикFдгFк≈а≈cдгFкм×клиÅлeкTF2019RFYV[SY[Z 6

409 kи≈d∕≈г∕F~одF‘диаdкcFlдаад≈dÅаFнeикмкFnе≈лÅп≈ÅаFzмÅглмвFmдлкTF2019RF[YWRFWbVVVYb 18

408 uдоFкмга≈∕√лFcдгceглиÅл≈дгFеидеeил≈eкFд−FrгjкFмалиÅ√≈∕√Sdeгк≈лрFзмÅглмвSdдлFкдаÅиFceаакTFJapaneseu
JournaluofuApplieduPhysicsRF2019RF[aRFV_WVVZ 1.4 0

407 rгнeкл≈∕Åл≈дгFд−Fnаecлидг≈cFÅгdFxел≈cÅаFyидеeил≈eкFд−Fld—гxU—гxUv∕—гxF}eа−Sjккeв×аedF
zмÅглмвSmдлFuÅкeикTF2019RFZYRFX]ZYSX][V 1

406 mидеаeлFeе≈лÅпрFд−Fкeв≈cдгdмcлдиFгÅгдклимcлмиeкF−диFзмÅглмвFе√длдг≈cFdeн≈ceкTF2019RFWaRF_bbSaWV 82

405 yeиднкМ≈лeSkÅкedFjил≈−≈c≈ÅаFvмал≈еаeFzмÅглмвF‘eаакTF2019RFWbRFY[Y[SY[ZX 17

404 ~од−даdF∕Å≈гFeг√ÅгceвeглF×рFeадг∕Åл≈дгFд−FzmкF≈гFедаÅи≈сÅл≈дгFеиeкeин≈г∕FzmS}xjкTF2019RFYZRFV_[VVY 0

403 TFIEEEuJournaluofuSelecteduTopicsuinuQuantumuElectronicsRF2019RFX[RFWSW[ 3.8 26

402 jF{eн≈eоFд−Fq≈∕√Syeи−дивÅгceFzмÅглмвFmдлFuÅкeикFдгF}≈а≈cдгTF2019RF[[RFWSWW 53

401 ~√eFeаecлидг≈cFклимcлмиeкFÅгdFдел≈cÅаF∕Å≈гFд−Fd≈амлeFг≈ли≈deFpÅjкFгÅгдо≈иeкFмгdeиFмг≈Åп≈ÅаFклиeккTF
2019RFWXRFVY[VVY 1

400 q≈клдирFд−FvknTF2019RFWSXW

399 jееа≈cÅл≈дгкFд−Frrrâю�†F}eв≈cдгdмcлдиFzмÅглмвFmдлкF≈гFxелдeаecлидг≈cFmeн≈ceкTF2019RFW[VSW]_

398 vдаecмаÅиF×eÅвFeе≈лÅп≈ÅаF∕идол√Fд−F≈глeиd≈∕≈лÅлedFзмÅглмвFdдлкF−диF√eлeид≤мгcл≈дгFкдаÅиFceаакTF
2019RF[WXRFW[bSW]Y 2
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397 jcдмклдSeаecлидгFn−−ecлкF≈гFл√eFrгjкUpÅjкFqeлeидклимcлмиeFо≈л√FrгjкFzмÅглмвFmдлкTF2019RF

396 v≈cидаÅкeикF×ÅкedFдгFpÅjкFÅгdF}≈TF2019RFWZWVRFVWXVVW

395 }лимcлмиÅаFÅгdFxел≈cÅаFl√ÅиÅcлeи≈кл≈cкFд−FwÅгдкcÅаeF}eв≈cдгdмcлдиFuÅкeикF−диF~eаecдввмг≈cÅл≈дгF
ÅгdFk≈двed≈cÅаFjееа≈cÅл≈дгкcFjF{eн≈eоTF2019RF[bZRFVWXVVX 2

394 ~√eивдdргÅв≈cFвдdeаа≈г∕Fд−FrгjкUrгyNVFVFWOF∕идол√FлдоÅиdкFзмÅглмвFdдлкF−дивÅл≈дгF×рF
вeлÅади∕Åг≈cFнÅедиFе√ÅкeFeе≈лÅпрTF2019RF[VbRFWYYSWZV 6

393 xел≈cÅаFлиÅгк≈л≈дгFÅгdFcÅии≈eиFиeаÅпÅл≈дгF≈гFÅFлреeSrrFrгjкUpÅjк}×FзмÅглмвFdдлFаÅрeиTFJapaneseu
JournaluofuApplieduPhysicsRF2019RF[aRFVWXVVZ 1.4 1

392 nаecлидвÅ∕гeл≈cFnг∕≈гeeиedFvec√Åг≈cÅаF~иÅее≈г∕Fyдлeгл≈ÅаFÅгdFл√eFlдгнeик≈дгF≈гFxелдвec√Åг≈cкTF
2019RF[[RFWS_

391 yидедкÅаF−диFlдввдгFjcл≈нeFWTYSFJвмJFвFzмÅглмвFmдлFnаecлидÅ×кдиел≈дгFvдdмаÅлedFmokFuÅкeиTF
2019RFYWRFZWbSZXX 1

390 u≈∕√лSnв≈лл≈г∕Fm≈дdeкTF2019RF 3

389 rг−амeгceFÅгdF≈лкFxел≈вÅаFmeк≈∕гFд−Fwмв×eиFд−F}лÅcМedFuÅрeиF≈гFzмÅглмвSmдлFuÅкeикTF2019RFXW]RFWaVV[VX 1

388 xS×ÅгdFrгjкUpÅjкFзмÅглмвFdдлFаÅкeиFвдгда≈л√≈cÅаарF≈глe∕иÅлedFдгFeпÅcлFNVFVFWOF}≈Fкм×клиÅлeTF2019RF
[WWRF[]S]V 20

387 ~ec√гдад∕рFÅгdFmиддеF}лмdрF−диFq≈∕√FrглeигÅаFzмÅглмвFn−−≈c≈eгcрTF2019RFXaWSYWV 2

386 j×гдивÅаF}лиÅгкМ≈StиÅклÅгднFvдdeFpидол√Fд−FpиeeгFrгpÅwFzмÅглмвFmдлкcFvдие√дад∕рRFxел≈cÅаF
yидеeил≈eкRFÅгdFjееа≈cÅл≈дгкF≈гFu≈∕√лSnв≈лл≈г∕Fmeн≈ceкTF2019RFWWRFWXXaSWXYa 37

385 mргÅв≈cкFÅгdFкеecлиÅаFc√ÅиÅcлeи≈кл≈cкFд−FзмÅглмвFdдлFкeв≈cдгdмcлдиFаÅкeикFмгdeиFдел≈cÅаF
≈г≤ecл≈дгSадcМ≈г∕TF2020RFb[RFVX[aVX 4

384 vxl†mFpидол√FÅгdFl√ÅиÅcлeи≈сÅл≈дгFд−FrгwFzмÅглмвFmдлкTF2020RFX[_RFWbVV[Va 5

383 jdнÅгcedF~ec√гдад∕≈eкF−диFzмÅглмвFy√длдг≈cFmeн≈ceкFkÅкedFдгFnе≈лÅп≈ÅаFzмÅглмвFmдлкTF2020RFYRFWbVVVYZ 4

382 ~eвеeиÅлмиeFÅгdFcдгceглиÅл≈дгFdeеeгdeглFsмddSx−eалFÅгÅарк≈кFд−F–XxYcnмYQFÅгdF–†xZcnмYQTF
2020RF[_bRFZWWabW 4

381 uÅлeиÅаFcÅии≈eиFлиÅгк−eиF−диF√≈∕√Fdeгк≈лрFrгpÅjкUpÅjкFкми−ÅceFзмÅглмвFdдлкTF2020RFXWaRFWW]a_V 4

380 nв≈кк≈дгFÅлFWT]F˛…вF−идвFrгjкFzмÅглмвFmдлкF≈гFveлÅвдие√≈cFrгpÅjкFvÅли≈пTF2020RFX[_RFWbVVYbX 3
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379 peгeиÅл≈дгFд−FwдгSlаÅкк≈cÅаFu≈∕√лF…к≈г∕F}eв≈cдгdмcлдиFzмÅглмвFmдлкTF2020RFYRFWbVVVV_ 17

378 jгFeаecли≈cÅаарFемвеedFкми−ÅceSeв≈лл≈г∕Fкeв≈cдгdмcлдиF∕иeeгFаÅкeиTF2020RF]RFeÅÅн_[XY 43

377 {e∕≈дгÅаFkÅгd∕ÅеF~Å≈ади≈г∕Fд−FW[[VFгвSkÅгdFrгjкFzмÅглмвFmдлFrглeив≈п≈г∕F×рFlдглидаа≈г∕FrдгF
rвеаÅглÅл≈дгFmeел√TF2020RFXW_RFWbVV[XW 2

376 }≈а≈cдгFе√длдг≈cFлиÅгкce≈нeикF−диFÅееа≈cÅл≈дгF≈гFdÅлÅFceглeикTF2020RFZWRFWVWYVW 3

375 uдоSлeвеeиÅлмиeFлиÅгкедилF≈гFld}Fd≈кдиdeиedFзмÅглмвFо≈иeкcFdeе√Åк≈г∕TF2020RFW

374 ~√eFe−−ecлFд−Fcд×ÅалF≈дгкFdде≈г∕FдгFл√eFдел≈cÅаFеидеeил≈eкFд−F—г}FзмÅглмвFdдлкFÅccдиd≈г∕FлдF
е√длдамв≈гeкceгceF≈глeгк≈лрFÅгdFcирклÅаа≈гeFклимcлмиeTF2020RF[b_RFZWXZWZ 3

373 rглeи−Åc≈ÅаFc√eв≈клирFÅгdFeаecлидг≈cFклимcлмиeFд−Feе≈лÅп≈ÅаFаÅлл≈ceSвÅлc√edF~≈wUjаVT_X}cVTXawF
вeлÅаUкeв≈cдгdмcлдиFкмеeиаÅлл≈ceкFdeлeив≈гedFо≈л√Fкд−лFпSиÅрFкcÅллeи≈г∕TF2020RFYaRFV[YXVW 2

372 uÅкeиRFгÅгдеÅил≈cаeкRFÅгdFдел≈cкTF2020RFZ_S][

371 jгÅарк≈кFд−FадоSл√иeк√даdFдел≈cÅаарFемвеedFrrrSг≈ли≈deFв≈cидd≈кМFаÅкeикTFApplieduPhysicsuLettersRF2020RF
WW_RFWXWWVY 3.4 9

370 y√длдгS∕eгeиÅлedFcÅии≈eиFлиÅгк−eиFеидceккF−идвF∕иÅе√eгeFлдFзмÅглмвFdдлкcFдел≈cÅаFeн≈deгceкFÅгdF
малиÅ−ÅклFе√длдг≈cкFÅееа≈cÅл≈дгкTF2020RFZRF 1

369 uдоSл√иeк√даdFаÅкeиFвed≈мвFмл≈а≈с≈г∕Fкeв≈cдгdмcлдиFгÅгдк√eааFзмÅглмвFdдлкTFNanoscaleRF2020RFWXRFW_ZX]SW_ZY]7.7 4

368 l≈иcмаÅиарFедаÅи≈сedFамв≈гeкceгceFд−FгÅгдÅккeв×а≈eкFн≈ÅFвмал≈Sd≈вeгк≈дгÅаFc√≈иÅаFÅиc√≈лecлмиeF
cдглидаTFNanoscaleRF2020RFWXRFWbZb_SWb[W[ 7.7 25

367 WTYF˛…вFеSvдdмаÅл≈дгFmдеedFrгpÅjкUpÅjкFzмÅглмвFmдлFuÅкeикFо≈л√Fq≈∕√F}еeedFm≈иecлFvдdмаÅл≈дгF
{ÅлeFÅгdF}лидг∕Fxел≈cÅаFoeed×ÅcМF{eк≈клÅгceTF2020RFWVRFbaV 1

366 rглeив≈ллeглF∕идол√F−диFrгjкFзмÅглмвFdдлFдгFpÅjкNVVWOTF2020RF[[WRFWX[abW 2

365 jccмиÅлeFÅгdFe−−≈c≈eглFdeкcи≈ел≈дгFд−F≈глeиÅcл≈г∕FcÅии≈eикF≈гFзмÅглмвFгÅгдклимcлмиeкF×рFкeаecлedF
cдг−≈∕миÅл≈дгF≈глeиÅcл≈дгFÅгdFеeилми×Åл≈дгFл√eдирTF2020RFWVWRF 1

364 mмÅаScдв×S×ÅкedFÅкргc√идгдмкFемвеSеид×eFвeÅкмиeвeглFо≈л√FÅгFмалиÅо≈deFлeведиÅаFdргÅв≈cF
иÅг∕eF−диFc√ÅиÅcлeи≈сÅл≈дгFд−Fе√длдSeпc≈лedFrгjкFзмÅглмвFdдлкTF2020RFWYRFV]XVVY 3

363 yид∕иeккF≈гFкeв≈cдгdмcлдиFзмÅглмвFdдлкS×ÅкedFcдгл≈гмдмкSоÅнeFаÅкeиTF2020RF]YRFWYaXSWYb_ 5

362 rг−амeгceFд−Fл√eFeпc≈лÅл≈дгFdeгк≈лрFÅгdFлeвеeиÅлмиeFдгFл√eFдел≈cÅаFеидеeил≈eкFд−FлреeFrFrгjкUpÅjк}×F
змÅглмвFdдлкTF2020RFXX[RFWW_Y]a 1
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361 yид∕иeккF≈гFзмÅглмвSdдлFк≈г∕аeFе√длдгFкдмиceкF−диFзмÅглмвF≈г−дивÅл≈дгFлec√гдад∕≈eкcFjF×идÅdF
кеecлимвFднeин≈eоTF2020RF_RFVXWYVb 66

360 pиÅе√eгeSzмÅглмвSmдлSved≈ÅлedF}eв≈cдгdмcлдиFkдгd≈г∕cFjF{дмлeFлдFxелдeаecлидг≈cFmдм×аeF
qeлeидклимcлмиeкFÅгdF‘Åнeаeг∕л√Slдгнeил≈г∕Frглeи−ÅceкTF2020RF]RFXa 1

359 ~√eFWXVVFгвSkÅгdFrгjкUpÅjкFzмÅглмвFmдлFrглeив≈п≈г∕F×рFmирFnлc√≈г∕FÅгdFrдгFrвеаÅглÅл≈дгTF2020RF
XW_RFWbVVa[W 0

358 meлeив≈г≈кл≈cÅаарF−Å×и≈cÅлedFкда≈dSклÅлeFзмÅглмвSа≈∕√лFкдмиceкTF2020RFYXRFW[YVVY 23

357 vÅгрSeаecлидгFиed≈кли≈×мл≈дгF≈гFгSdдеedFкeв≈cдгdмcлдиFгÅгдклимcлмиeкFмгdeиFeплeигÅаFeаecли≈cF
−≈eаdF×рFмк≈г∕FÅFceглeиSд−SвÅккFÅееидÅc√TF2020RFWVXRF 2

356 xгFзмÅглмвSdдлFаÅк≈г∕FÅлF∕Å≈гFеeÅМFо≈л√Fа≈гeо≈dл√Feг√ÅгceвeглF−ÅcлдиF˛–qFfFVTF2020RF[RFVX]WVW 16

355 ~√eF≈г−амeгceFд−FÅcдмкл≈cFde−дивÅл≈дгFдгFл√eFиecдв×≈гÅл≈дгFиÅd≈Åл≈дгF≈гFrгjкUpÅjкF√eлeидклимcлмиeF
о≈л√FrгjкFзмÅглмвFdдлкTF2020RFWWbRFWWYbaa 0

354 v≈dS≈г−иÅиedFeаecлидамв≈гeкceгceF−идвFлреeSrrFrгNpÅO}×FзмÅглмвFdдлкTFApplieduPhysicsuLettersRF2020RF
WW]RFV]WWVY 3.4 4

353 jлдв≈кл≈cFл√eдирFд−Feаecлидг≈cFÅгdFдел≈cÅаFеидеeил≈eкFд−FrгjкyUrгyFгÅгдо≈иeFзмÅглмвFdдлкTF2020RF
WVWRF 14

352 oÅ×и≈cÅл≈дгFд−FrгNyOjкFzмÅглмвFmдлкF×рFrглeиd≈−−мк≈дгFд−FyFÅгdFjкFдгFrгyNYWWOkF}м×клиÅлeTF2020RF
WVRFbV 1

351 mргÅв≈cкFд−FемакeFÅвеа≈−≈cÅл≈дгF≈гFлÅеeиedSоÅнe∕м≈deFзмÅглмвSdдлFкeв≈cдгdмcлдиFдел≈cÅаF
Åвеа≈−≈eикTF2020RFXV_RFW]ZYb] 2

350 ~√eFклиÅ≈гRFeгeи∕рF×ÅгdFÅгdFе√длдамв≈гeкceгceFд−FpÅjкVTbX}×V´•VaUjаVTYpÅVT_jкFвмал≈еаeF
змÅглмвFоeаакF∕идогFдгFpÅjкFкм×клиÅлeTF2020RFYVbRFWWYaY_ 5
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261 xwF~qnFNyxx{OFu…vrwn}lnw~Fy{xyn{~rn}FxoFz…jw~…vFmx~}FcFjwFrw~{rw}rlFnoonl~hTF1992RFZ_WSZ__ 2

260 vдаecмаÅиFkeÅвFnе≈лÅпрTF1989RF_RFXW_SYYV 4

259 oидвFkÅаа≈кл≈cF~иÅгкедилFлдFuдcÅа≈сÅл≈дгTF1992RFa]YSb_[ 1

258 y√длдг≈cFlирклÅакTF2008RFWVWSWWX 1

257 jааSvknF∕идогFrгjкUpÅjкFзмÅглмвFdдлFаÅкeикFо≈л√Fл√≈гFpeF×м−−eиFаÅрeиFдгF}≈Fкм×клиÅлeкTF2021RF[ZRFVY[WVY 7

256 zмÅглмвFmдлFuÅкeикTF2003RF 120

255 zмÅглмвSdдлFed∕eSeв≈лл≈г∕FаÅкeикTF2003RFWYVSW[Z 2

254 lидккSкecл≈дгÅаFкcÅгг≈г∕Fлмггeа≈г∕Fв≈cидкcдерFд−FrгjкUpÅjкNVVWOFкм×вдгдаÅрeиFзмÅглмвFdдлкTF
2020RFZRF 5
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253 zмÅглмвSdдлFcд√eиeглFcдв×FаÅкeикF−диFлeиÅ×≈лFдел≈cÅаFгeлодиМ≈г∕FкрклeвкTF2019RF 6

252 oидвFkÅк≈cFy√рк≈cÅаFyидеeил≈eкFд−FrгjкUrгyFzмÅглмвFmдлкFлдF}лÅлeSд−Sл√eSjилFuÅкeикF−диFWT[[F´µвF
xел≈cÅаFlдввмг≈cÅл≈дгкTF2016RFb[SWX[ 2

251 nаecлидг≈cF}лимcлмиeFlÅаcмаÅл≈дгкFд−FrгySkÅкedFlдмеаedFzмÅглмвFmдлSzмÅглмвF‘eааF}лимcлмиeкTF
2016RFWXbRFjSb_SjSbb 2

250 }≈г∕аeFадг∕≈лмd≈гÅаFвдdeFpÅjкS×ÅкedFзмÅглмвFdдлFаÅкeиFо≈л√Fиe−иÅcл≈нeF≈гdeпFеeилми×Åл≈дгTF2020RF
[bRFW]ZaSW][Y 2

249 X[Fp×екFm≈иecлFvдdмаÅл≈дгF≈гFWTYS˛…вFrгjкUpÅjкFq≈∕√Smeгк≈лрFzмÅглмвFmдлFuÅкeикTF2010RF 8

248 ~eвеeиÅлмиeSклÅ×аeFWVTYSp×UкFxеeиÅл≈дгFд−FWTYS´µвFzмÅглмвSdдлFmokFuÅкeикFо≈л√FpÅrгyUpÅjкF
pиÅл≈г∕кTF2009RF 2

247 q≈∕√SлeвеeиÅлмиeFcдгл≈гмдмкSоÅнeFдеeиÅл≈дгFд−Fd≈иecларF∕идогFrгjкUpÅjкFзмÅглмвFdдлFаÅкeикFдгF
дгSÅп≈кF}≈FNVVWOTF2019RFX_RFX]aWSX]aa 27

246 q≈∕√SкеeedFÅгdFлeвеeиÅлмиeS≈гкeгк≈л≈нeFдеeиÅл≈дгF≈гFWTYS˛…вFrгjкUpÅjкF√≈∕√Sdeгк≈лрFзмÅглмвFdдлF
аÅкeикTF2009RF 2

245 WVTYSp×UкFxеeиÅл≈дгFднeиFÅF‘≈deF~eвеeиÅлмиeF{Åг∕eF≈гFWTYS˛…вFzмÅглмвSdдлFmokFuÅкeикFо≈л√Fq≈∕√F
vдdÅаFpÅ≈гTF2010RF 3

244 }ргл√eк≈кFÅгdFкрклeвÅл≈cFдел≈cÅаF≈гнeкл≈∕Åл≈дгFд−Fкeаecл≈нeFÅиeÅFdидеаeлFeе≈лÅпрFд−FrгjкUrгyF
змÅглмвFdдлкFÅкк≈клedF×рF×адcМFcдедарвeиFа≈л√д∕иÅе√рTF2019RFbRFW_Ya 3

243 rглe∕иÅлedFd≈кеeик≈дгFcдвеeгкÅлedFвдdeSадcМedFзмÅглмвFdдлFаÅкeиTF2020RFaRFWZXa 8

242 zмÅглмвFdдлFвдdeSадcМedF−иeзмeгcрFcдв×Fо≈л√FмалиÅSклÅ×аeFX[[FFpqсFкеÅc≈г∕F×eлоeeгFXV´°lFÅгdF
WXV´°lTF2020RFaRFWbY_ 2

241 y√рк≈cкFÅгdFÅееа≈cÅл≈дгкFд−FзмÅглмвFdдлFаÅкeикF−диFк≈а≈cдгFе√длдг≈cкTF2020RFbRFWX_WSWXa] 17

240 xиdeиedFзмÅглмвSdдлFÅииÅркF≈гFкeв≈cдгdмcл≈г∕FвÅли≈ceкTF1996RFW]]RFZXYSZXa 11

239 mнд≈грeF∕eлeидклимМлмирcFМдглкeелк≈рÅF≈Fеи≈вeгeг≈рÅFнF−≈с≈МeRFeаeМлидг≈МeF≈FлeМ√гдад∕≈≈TF2002RFW_XRFWV]a 34

238 q≈∕√Sиeкдамл≈дгF’SиÅрFd≈−−иÅcл≈дгF≈гFcирклÅаа≈гeFклимcлмиeкFо≈л√FзмÅглмвFdдлкTF2015RFWa[RFZZbSZ_a 1

237 uмв≈гeкceгceFyидеeил≈eкFд−FrгjаjкUjаpÅjкFzмÅглмвFmдлкFpидогF×рFvдd≈−≈edFvдаecмаÅиFkeÅвF
nе≈лÅпрTF2014RFXYRFYa_SYbW 3

236 jееа≈cÅл≈дгFд−FзмÅглмвFdдлF≈г−иÅиedFе√длдdeлecлдикF≈гFкеÅceFе√длдeаecли≈cFкрклeвкTF2014RF]YRFWZa[VW 4
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235
rвеÅcлFд−FmдлS}≈сeFÅгdFmдлSuдcÅл≈дгF†Åи≈Åл≈дгкFдгFlÅеÅc≈лÅгceâю�†далÅ∕eFl√ÅиÅcлeи≈кл≈cкFÅгdF
oаÅлSkÅгdF†далÅ∕eF}√≈−лFд−FzмÅглмвSmдлFwдгS†даÅл≈аeFveвдирFleаакTFJapaneseuJournaluofuAppliedu
PhysicsRF2011RF[VRFVZZYVW

1.4 6

234 }лимcлмиÅаFl√Åг∕eкFlÅмкedF×рFzмeгc√≈г∕Fд−FrгjкUpÅjкNVVWOFzмÅглмвFmдлкTFJapaneseuJournaluofu
ApplieduPhysicsRF2011RF[VRFVZmqV] 1.4 2

233 }лимcлмиÅаFjгÅарк≈кFд−F}≈SkÅкedFwÅгдdдлFjииÅркF}eа−Sxи∕Åг≈сedF×рF}eаecл≈нeFnлc√≈г∕Fд−F}≈peU}≈Fo≈авкTF
JapaneseuJournaluofuApplieduPhysicsRF2011RF[VRFVaukWW 1.4 7

232 jFmeлÅ≈аedFrгнeкл≈∕Åл≈дгFд−Fл√eFpидол√Flдгd≈л≈дгкFд−FpÅаа≈мвFw≈ли≈deFwÅгдидdкF×рFqрdи≈deF†ÅедиF
y√ÅкeFnе≈лÅпрTFJapaneseuJournaluofuApplieduPhysicsRF2012RF[WRFVWjoV[ 1.4 3

231 l√ÅиÅcлeи≈сÅл≈дгFд−F‘Åнeаeг∕л√S~мгÅ×аeFzмÅглмвFmдлFnплeигÅаFlÅн≈лрFuÅкeиF−диFWTYS´µвS‘Åнe×ÅгdF
lд√eиeглFu≈∕√лF}дмиceкTFJapaneseuJournaluofuApplieduPhysicsRF2012RF[WRFVXkpVa 1.4 18

230 n−−ecлкFд−F}×UjкFrглeиd≈−−мк≈дгFдгFxел≈cÅаFjг≈кдлидерFд−FpÅ}×FzмÅглмвFmдлкF≈гFpÅjкFpидогF×рF
mидеаeлFnе≈лÅпрTFJapaneseuJournaluofuApplieduPhysicsRF2012RF[WRFWW[XVW 1.4 3

229 xел≈cÅаFyидеeил≈eкFд−F}≈лeSlдглидааedFrгpÅjкFzмÅглмвFmдлкFnв×eddedF≈гFpÅjкFwÅгдо≈иeкF×рF
}eаecл≈нeFveлÅади∕Åг≈cFl√eв≈cÅаF†ÅедиFmeедк≈л≈дгTFJapaneseuJournaluofuApplieduPhysicsRF2012RF[WRFWWynWY1.4 2

228 w≈ли≈deFк≈г∕аeFе√длдгFкдмиceкTF2021RFZYbSZ_W

227 vдгда≈л√≈cFrrrâю�†FзмÅглмвFdдлFаÅкeикFдгFк≈а≈cдгTF2021RFXVRFY[YSYaa 1

226 y√рк≈cкFÅгdFÅееа≈cÅл≈дгкFд−Fкeв≈cдгdмcлдиFгÅгдо≈иeFаÅкeикTF2021RFXVRFYabSZYa

225 W[[VFгвSkÅгdFrгjкUrгpÅjаjкFzмÅглмвFmдлFm≈кли≈×млedFoeed×ÅcМFuÅкeикFpидогFдгFrгyNYWWOkF
}м×клиÅлeFо≈л√F}≈deS‘ÅааFpиÅл≈г∕кF}≈вмалÅгeдмкарFoÅ×и≈cÅлedFо≈л√FÅF{≈d∕eF‘Åнe∕м≈deTFXWVVZ[Y

224 lÅии≈eиFdргÅв≈cкFÅгdFаÅк≈г∕F×e√Åн≈диFд−FrгjкUpÅjкFзмÅглмвFdдлFаÅкeикFо≈л√Fк√дилFcÅн≈лрFаeг∕л√кTF
2021RFYYRF 0

223 ~мгÅ×аeFpиÅе√eгeUzмÅглмвSmдлF†ÅгFdeиF‘ÅÅакFqeлeидклимcлмиeкâю�F}ÅлмиÅ×аeFj×кди×eиFyаÅгeFjииÅркF
×рF~одS}лeеFoeвлдкecдгdFÅгdFwÅгдкecдгdFuÅкeиFyдклеидceкк≈г∕TF2022RFYRFXWVVWaY 0

222 }eа−S−дивedFзмÅглмвFdдлFклимcлмиeкFÅгdFл√e≈иFедлeгл≈ÅаFdeн≈ceFÅееа≈cÅл≈дгкTF2000RFWbSb[

221 pидол√RFc√ÅиÅcлeи≈сÅл≈дгRFÅгdFÅееа≈cÅл≈дгкFд−Fкeа−SÅккeв×аedFrгpÅjкFзмÅглмвFdдлкTF2000RFWaYSXYW

220 oÅ×и≈cÅл≈дгFд−FrгpÅjкFzмÅглмвFmдлкF×рF}ynnmFveл√дdFÅгdFrлкFy√длдамв≈гeкceгceFyидеeил≈eкTTF
2000RFXWRFWV_SWWY

219 }eв≈cдгdмcлдиFzмÅглмвFmдлFqeлeидклимcлмиeкFNpидол√FÅгdFjееа≈cÅл≈дгкOTF2000RFZWS[Z 1

218 xи∕ÅгдвeлÅаа≈cF†ÅедиFy√ÅкeFÅгdFmидеаeлFqeлeидeе≈лÅпрFд−FzмÅглмвF}лимcлмиeкTF2000RF[aWS]WZ
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217 oдивÅл≈дгFÅгdFc√ÅиÅcлeи≈сÅл≈дгFд−Fкeв≈cдгdмcлдиFгÅгдклимcлмиeкTF2001RFWYS]Z

216 uÅкeикF×ÅкedFдгFкeа−SÅккeв×аedFrгjкUpÅjкFÅгdFrгyUrгpÅyFзмÅглмвFdдлкTF2001RFY]_SY]a 1

215 qeлeидклимcлмиeFаÅкeикcFdeнeадевeглFд−FгeоFе√рк≈cкFÅгdFгeоFлec√гдад∕рTF2001RFWZSWb

214 xел≈в≈сedF∕идол√FеидcedмиeF−диFкeа−Sди∕Åг≈сedFrгjкFзмÅглмвFdдлкTF2001RFYa_SYaa

213 nаecлидг≈cFеидеeил≈eкFд−FrгjкUpÅjкFзмÅглмвFdдлкTF2001RFX_YSXbb

212 }eа−SÅккeв×аedFзмÅглмвFdдлкFкрклeвкTF2001RFXYYSX[W 2

211 oÅ×и≈cÅл≈дгFд−FcдведмгdSкeв≈cдгdмcлдиFзмÅглмвFdдлкFдгFÅF}≈NWWWOFкм×клиÅлeFлeив≈гÅлedF×рF
×≈аÅрeиSpÅ}eTF2001RFYa[SYa]

210 meн≈ceFjееа≈cÅл≈дгкFд−FzмÅглмвFmдлкTF2002RFZ[_SZaV 1

209 uдг∕S‘Åнeаeг∕л√FrгpÅjкUpÅjкFzмÅглмвFmдлFuÅкeикTF2002RFYW_SYY_ 1

208 q≈∕√FyдоeиFzмÅглмвFmдлFuÅкeикTF2002RFY[YSY]b

207 ~√eFq≈клдирFд−FqeлeидклимcлмиeFuÅкeикTF2002RFYSXX 0

206 rгyUpÅrгyFzмÅглмвFmдлFuÅкeикTF2002RFYYbSY[X

205 wднeаFmeн≈ceFjееа≈cÅл≈дгкFд−F}лиÅгкМ≈StиÅклÅгднFzмÅглмвFmдлкTF2003RFWWXSW[W

204 wÅгдкcÅаeFl√ÅиÅcлeи≈сÅл≈дгFд−FwÅгдклимcлмиeкFÅгdFwÅгдdeн≈ceкF×рF}cÅгг≈г∕Fyид×eFv≈cидкcдерTF
2003RFWbWSXWW

203 rглидdмcл≈дгTF2003RFWYbSWZ[

202 WTYF˛‰вFrгjкUpÅjкFzмÅглмвFmдлкFm≈иecларFlÅееed‘≈л√FpÅjкFpидогFkрFveлÅаFxи∕Åг≈cFl√eв≈cÅаF
†ÅедиFmeедк≈л≈дгTF2003RF__[RFb[WW

201 kадc√Fдкc≈ааÅл≈дгкF≈гFзмÅглмвFdдлFкмеeиаÅлл≈ceкTF2003RFW_YRF_]b

200 zмÅглмвFmдлFy√длдг≈cFlирклÅакTF2003RFXYbSX]V
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199 lZT]F}лиÅгкМ≈âю�tиÅклÅгдоF∕идол√FÅгdFдел≈cÅаFеидеeил≈eкFд−Fкeа−SÅккeв×аedFpÅwFзмÅглмвFdдлкTF
2003RF__SaZ

198 lдгcамк≈дгкTF2003RFX]ZSX]Z

197 oÅ×и≈cÅл≈дгFлec√г≈змeкFÅгdFвeл√дdкF−диFкeв≈cдгdмcлдиFзмÅглмвFdдлкTF2003RFZ[S]W 0

196 yдоeиFc√ÅиÅcлeи≈кл≈cкFд−FзмÅглмвFdдлFаÅкeикTF2003RFXVXSXX[

195 zмÅглмвFdдлFнeил≈cÅаScÅн≈лрFкми−ÅceSeв≈лл≈г∕FаÅкeикTF2003RFXX]SX]Y

194 uдг∕SоÅнeаeг∕л√Feв≈ллeикFдгFpÅjкTF2003RFW[[SXVW

193 rглидdмcл≈дгTF2003RFYSZZ

192 }лимcлмиÅаFÅгdFeаecлидг≈cFеидеeил≈eкFд−Fкeа−Sди∕Åг≈сedFзмÅглмвFdдлкTF2003RF]XSWVX 1

191 xел≈cÅаF∕Å≈гFÅгdFл√иeк√даdFc√ÅиÅcлeи≈кл≈cкFд−FÅFкeа−Sди∕Åг≈сedFзмÅглмвFdдлFd≈дdeFаÅкeиTF2003RFWV[SWXb

190 xел≈в≈сÅл≈дгFд−F~nvF}ÅвеаeFyиeеÅиÅл≈дгF−диFл√eFv≈cидклимcлмиÅаFjгÅарк≈кFд−Fw≈ли≈deF
}eв≈cдгdмcлдикTF2003RFWYRF[baS]V[

189 jF}лмdрFдгFlмииeглFkадcМ≈г∕Flдг−≈∕миÅл≈дгFд−F†SpидднeFzмÅглмвF‘≈иeFuÅкeиTF2003RFW]RFWX]aSWX_X

188 pÅаа≈мвFÅикeг≈deFÅгdF≈лкFлeигÅирFÅаадркFNкeа−SÅккeв×аedFзмÅглмвFdдлкOTF2004RF

187 pÅаа≈мвFÅикeг≈deFÅгdF≈лкFлeигÅирFÅаадркFNкeа−SÅккeв×аedFзмÅглмвFdдлкOTF2004RFXZ[SXaW

186 }лиÅ≈гF≈гdмcedFоÅнeаeг∕л√Fк√≈−лF≈гFкeа−SÅккeв×аedFrгjкUpÅjкFзмÅглмвFdдлкF∕идогF×рFvxl†mTF2005
RF

185 pидол√Fд−Fw≈ли≈deFzмÅглмвFmдлкTF2005RFb[SWYW

184 oÅ×и≈cÅл≈дгFд−Fкeа−Sди∕Åг≈сedFpÅагwjкFзмÅглмвFdдлкFдгFpÅjкFNYWWOkF×рFÅлдв≈cF√рdид∕eгSÅкк≈клedF
{oSFвдаecмаÅиF×eÅвFeе≈лÅпрTF2005RFXW[SXWa

183 xел≈cÅаFyидеeил≈eкFд−FqeпÅ∕дгÅаFÅгdFlм×≈cFpÅwF}eа−Sjккeв×аedFzмÅглмвFmдлкTF2005RF]bSbb

182 y√ÅкeSo≈eаdF}≈вмаÅл≈дгFд−F}√ÅеeFnндамл≈дгFÅгdFk≈вдdÅаF}≈сeFm≈кли≈×мл≈дгFд−F}eа−Sjккeв×аedF
zмÅглмвFmдлкTF2006RF[[RFbXbSbY[
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181 jdнÅгceкF≈гF}≈г∕аeFy√длдгF}дмиceкFkÅкedFдгF}eв≈cдгdмcлдиFzмÅглмвFmдлкTF2006RFYZRF_ZbS_[[

180 u≈∕√лFnв≈кк≈дгFlдглидаF×рFy√длдг≈cFkÅгd∕ÅеTF2006RFYZRF_]WS_]]

179 }лиÅлe∕≈eкFд−FwÅгдкcÅаeF}eв≈cдгdмcлдиFuÅкeикTF2007RFWV[SW]b

178 ~eвеeиÅлмиeSdeеeгdeглFvдие√дад∕рFд−F}eа−SÅккeв×аedFrгjкFzмÅглмвFmдлкFpидогFдгF}≈F
}м×клиÅлeкTF2007RFXVRFa]ZSa]a

177 yдлeгл≈ÅаS~Å≈адиedFzмÅглмвF‘eаакF−диFq≈∕√Syeи−дивÅгceFxел≈cÅаFvдdмаÅлдикU}о≈лc√eкTF2008RFX]YSX_Z

176 jdнÅгcedFpидол√F~ec√г≈змeкFд−FrгjкSкрклeвFzмÅглмвFmдлкF−диFrглe∕иÅлedFwÅгде√длдг≈cFl≈иcм≈лкTF
2008RF[XbS[[W

175 u≈∕√лFnв≈кк≈дгFlдглидаF×рFy√длдг≈cFkÅгd∕ÅеTF2008RFY]RFW_VSW_Y

174 {e−eиeгceкTF2008RFZbbS[X_

173 u≈∕√лSvÅллeиFrглeиÅcл≈дгF≈гFzмÅглмвFmдлкFо≈л√FXSmUYSmFy√длдг≈cFlирклÅаFwÅгдcÅн≈лрTF2009RF

172 }меeиаÅлл≈ceFÅгdFzмÅглмвF‘eааTF2010RFXaYSYYb

171 xел≈cÅаFyидеeил≈eкFд−FrгjкFzмÅглмвFmдлкFpидогF×рF…к≈г∕Frгd≈мвFrглeиимел≈дгFpидол√F~ec√г≈змeTF
2009RFWaRFZ_ZSZaV 5

170 jdнÅгceкF≈гFwÅгде√длдг≈cкFо≈л√FzмÅглмвFmдлTF2010RFW[RF]]S_V

169 u≈∕√лS≈гdмcedFкcÅллeи≈г∕F≈гFld}eFзмÅглмвFdдлкTF2010RF

168 veлÅади∕Åг≈cF†ÅедиSy√ÅкeFnе≈лÅпрFд−Fm≈амлedFw≈ли≈deкFÅгdFjикeг≈deFzмÅглмвFmдлкTF2010RFWWYYSWW[X
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