
• 	 3KCnepHMeHTaJIhHO C03,uaHa H H3yqeHa CTalJ,HOHapHa5I YJIhTpaXOJIO,uHa5I nJIa3Ma C 

KOHlJ,eHTpalJ,HeH HOHOB ,uo 106 CM-3 C nOMOIlJ,hlO Ha,unOpOrOBOH HOHH3alJ,HlI 

oXJIa)l{,ueHHhlx B MarHHTOOnTHQeCKOH JIOBYIIIKe aTOMOB KaJIhlJ,H5I-40. 

• 	 Pa3pa60TaH OpHrHHaJIbHhIH MeTo,u ,uHarHocTHKH pa3pe)l{eHHOH YJIhTpaXOJIO,uHOH nJIa3MhI 

Ha OCHOBe 3cpcpeKTa aBTOHOHH3alJ,HH pH,u6eprOBCKHX COCT05IHHH aTOMOB KaJIhlJ,H5I-40, 

n03BOJI5IIOllJ,HH ,ueTeKTHpOBaTh nJIa3MY C KOHlJ,eHTpalJ,HeH HOHOB ,uo 103 CM-3. 

• 	 113MepeHhI 3HeprHH pH,u6eproBcKHx nepexo,uoB B n 150 - COCT05IHH5I aTOMOB 40Ca ,uJI5I 

n = 40 - 120, lIO KOTOPhIM lIOJIYQeHO 3HaQeHHe lIOTeHlJ,HaJIa HOHH3alJ,HH 
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49305,91966(4) CM-I. 3TO 3HalleHYIe rrOTeHUIIana 5IBJUleTC5I Ha HaCT05Illlee BpeM5I caMbIM 

TOllHbIM (CM. Ta6JllIUY 2.2. B ,UIIccepTaUIII'I). 

)),OCTOBepHOCTh lIoJlyqeHHhIX pe3YJlhTaToB H HayqHhIX nOJlOIKeHHH. 

)J,OCTOBepHOCTb nOJIYlleHHblx 3KcnepIIMeHTanbHblx xapaKTepIICTIIK He BbI3bIBaeT 

COMHeHII5I. 3KcnepIIMeHTanbHble pe3YJIbTaTbI nOJIYlleHbl C npIIBJIelleHIIeM HeCKOJIbKIIX 

He3aBIICIIMbIX ,UIIarHOCTIIlleCKIIX MeTO,UIIK (HanpIIMep, onpe,UeJIeHIIe TeMnepaTypbI 06JIaKa 

aTOMOB MeTO,UOM ,UmpcpepeHUIIanbHOH ,UBYXcpOTOHHOH cneKTpOCKonIIII II 6anJIIICTIIlleCKoro 

pa3JIeTa aTOMOB B nYCTOTY), conOCTaBJIeHbI C pe3YJIbTaTaMII ,Upymx rpynn IICCJIe,UOBaTeJIeH. 

Ilepe,U C03,UaHIIeM OT,UeJIbHbIX Y3JIOB YCTaHOBKII (BaKYYMHOH II onTIIlleCKOH llaCTeH) 6bIJI 

npOBe,UeH IIX paClleT II Mo,UeJIIIpOBaHIIe. )J,OCTOBepHOCTb II3MepeHHbIX xapaKTepIICTIIK 

nO,UTBep)l(,UeHa TaK)I(e cpaBHeHIIeM C TeOpeTlllleCKIIMII oueHKaMII. 

Bce pa3,UeJIbI ,UIIccepTaUIIII OCBeIuanIICb Ha POCCIIHCKIIX II Me)l(,UYHapO,UHbIX KOHcpepeHUII5IX no 

cpII3IIKe nJIa3MbI II 6bIJIII ony6JIIIKOBaHbI B peueH3IIpyeMblx )l(ypHanax. 

ITOJIYlleHHble E.B. BIIJIbIllaHCKOH opIIrIIHanbHbIe pe3YJIbTaTbI 5IBJI5IIOTC5I HOBbIMII II IIMelOT 

60JIbiliOe HaYllHoe 3HalleHIIe. 

HaYQHble pe3YJIbTaTbI nOJIYlleHbI opIIrIIHanbHbIMII ,UIIarHOCTWleCKIIMII MeTO,UHKaMII Ha 

C03L\aHHOH B paMKax ,UHccepTaUIIOHHOH pa60TbI nepBOH B POCCIIII )KCnepIIMeHTaJIbHOH 

YCTaHOBKII no JIa3epHOMY OXJIa)l(,UeHHlO II 3aXBaTY B MarHIIToonTHlleCKYIO JIOBYiliKY aTOMOB 

KaJlbUII5I-40. B TaKOH YCTaHOBKe II3YlleHO JIa3epHOrO OXJIa)l(L\eHIIe II 3aXBaT B 

MarHIIToonTIIlleCKYIO JIOBYiliKY nOp5I,UKa 3* 107 aTOMOB KaJIbU1I5I-40. )J,JI5I onIICaHII5I 3Toro 

5IBJIeHII5I II3MepeHbI KOHueHTpaUII5I II KOJIIIlleCTBO aTOMOB, IIX npOCTpaHCTBeHHoe 

pacnpeL\eJIeHIIe, a TaK)I(e oueHeHa TeMnepaTypa 3aXBalleHHbIX aTOMOB, orrpe,UeJIeHHa5I MeTo,UaM 

6aJIJIIICTIIlleCKoro pa3JIeTa 06JIaKa aTOMOB KanbUII5I (nOp5I,UKa 4 - 10 MK). Ba)l(HbIM HayqHhIM 

pe3YJIbTaTOM 5IBJI5IeTC5I YTOllHeHIIe (no cpaBHeHIIIO C Ta6JIIIllHbIMII ,UaHHbIMII) 3HalleHII5I 

nOTeHUIIa'1a IIOHII3aUIIII aTOMa 40Ca ,UJI5I n = 40 - 120 (49305,91966(4) CM- i ) . 

3TOT pe3YJIbTaT IIMeeT npaKTHqeCKOe 3HalJeHIIe, rroToMY llTO YTOllHeHHoe 3HalleHIIe 

nopora IIOHII3aUIIII n03BOJI5IeT TOllHO HaCTpaIIBaTb JIa3epHOe II3JIYlleHIIe B pe30HaHc C 

pII,U6eproBcKIIMII nepexo,UaMII, a TaK)I(e npeUII3IIoHHO oTcTpaIIBaTb llacToTY IIOHII3YlOlllero 

JIa3epHOrO II3JIYlleHII5I BbIIlle nopora IIOHII3aUIIII L\JI5I C03,UaHII5I YJIbTpaXOJIo,UHOH nJIa3MbI 40Ca. 

HayqHO 3HallIIMbIM pe3YJIbTaTOM 5IBJI5IeTC5I pa3pa60TaHHbIH cnoc06 C03,UaHYI5I 

cTaUIIoHapHoH YJIbTpaXOJIo,UHOH HeII,UeaJIbHOH nJIa3MbI, nOJIYlleHHoH II3 OXJIa)l(,UeHHbIX B 

MarHIIToonTIIlleCKOH JIOBYlIIKe aTOMOB 40Ca, C KOHueHTpaUIIeH IIOHOB ,UO 106 CM-3, C IIOHHOH 

TeMnepaTypoH 0,05 K, II napaMeTpOM HeII,UeanbHOCTII L\JI5I IIOHOB nOp5I,UKa 2. 

OTMeTIIM, llTO 3HallIIMbiMII 5IBJI5IlOTC5I MeTOAHqeCKHe (npaKTHqeCKHe) pe3YJIbTaTbI no 

pa3pa60TKe II C03L\aHIIlO ,UIIamOCTIIKII pa3pe)l(eHHOH YJIbTpaXOJIOL\HOH nJIa3MbI Ha OCHOBe 

3¢¢eKTa aBTOIIOHII3aUIIII pIIL\6eproBcKIIX COCT05IHIIH aTOMOB KaJIhUII}{-40, n03BOJI}{IOlllIIH 

,UeTeKTllpOBaTb rrJIa3MY C KOHueHTpaUIIeH IIOHOB,UO 103 CM-3. 
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OueHKa CO~epJKaHHH ~HCCepTaUHH, ee 3aBeprneHHOCTb. 

)l,HccepTaUHH COCTOHT H3 BBe~eHHH, TpeX r JIaB OpHrHHaJIbHOrO CO~epJKaHHH, 

3aKJIIOqeHHH H npHJIOJKeHHH. 06beM ~HCCepTaUHH - COCTaBJIHeT 108 cTpaHHU, BKJIIOQaH 

35 PHCYHKOB, 6 Ta6JIHU H cnHCOK JIHTepaTypbl H3 82 HaHMeHOBaHHH. 

B lJ,eJIOM JJ,llccepTalJ,llOHHa}l pa60Ta npeJJ,CTaBmleT C060M 3aKOH'-:IeHHhIM TPY JJ" B KOTOPOM 

nOJIYl.JeH P}lJJ, Ba)KHhIX pe3YJIhTaTOB KaK CPYHJJ,aMeHTaJIhHOrO, TaK II npllKJIaJJ,Horo xapaKTepa. 

OTMel.JaIO 60JIhIIlOM BKJIaJJ, aBTopa B C03JJ,aHlle nepBoM B POCCllll 3KcnepllMeHTaJIhHOM YCTaHOBKII 

no JIa3epHOMY OXJIa)KJJ,eHllIO II 3aXBaTY B MarHllTOOnTIIl.JeCKYIO JIOBYIIlKY (MOJI) aTOMOB 

KaJIhllll}l-40 H npoBeJJ,eHllH 3KcnepllMeHTaJIhHhIX llCCJIeJJ,oBaHHM Ha 3TOM YCTaHoBKe. 

Pe3YJIhTaThI, nOJIYl.JeHHhle aBTopoM, IIlllPOKO ll3BeCTHhI CnelJ,HaJIHCTaM no paJJ,llocpH3llKe II 

ony6JIHKOBaHhI B 8 CTaTb}lX B pecpepHpyeMblx )KypHaJIaX H3 cnllCKa BAK, HeOJJ,HOKpaTHO 6bIJIli 

JJ,OJIO)KeHhI Ha POCCHMCKllX II Me)KJJ,YHap0JJ,HbIX ceMllHapax II KOHcpepeHllll}lX. 

no pa60Te HMelOTCH CJIe~YlOmHe BonpOCbI H 3aMeQaHHH. 

1. 	 Y CTaHOBKa BhITIOJIHeHa Ha 3aKa3 H3 Hep)KaBeIOIIIeM CTaJIll. CeMl.JaC JJ,a)Ke B )KYPHaJIaX 

npllH5lTO YKa3hIBaTh CPllPMY, KOTOpa}l BhITIOJIH5leT TO HJIH HHoe YCTPOMCTBO. HanpllMep, 

«Activecam AC-DI020 (DSSL Company, Moscow, Russia) and FastecImaging 

IN250M512 (Fastec Imaging, San Diego, CA, USA) cameras». IT03TOMY CChIJIKa Ha 

ll3rOTOBHTeJI}l JJ,OJI)KHa 6hITh YKa3aHa. 

2. 	 Ha HeKOTopbIX pllCYHKax-cxeMax He YKa3aH MaCIIITa6 (BCel! YCTaHOBKll IIJIII OT)J,eJIhHhIX 

qaCTeM, 1.6, 1.7, 1.10). 

3. 	 Ha PllC. 1.15 HY)KHO YKa3aTb MapKY KaMephI. - «(a) <POTorpacpll}l 06JIaKa XOJIOJJ,HhIX 

aTOMOB KaJIbIU'I5l-40 B MOJ!, CJJ,eJIaHHa}l Ha 06bIl.JHYK) 6hlTOBYIO KaMepy» 

4. 	 B nepBoH maBe TaK)Ke paCCMaTpllBaeTC}l onpe)J,e.1JeHIIe TeMnepaTypbI 3aXBal.JeHHoro 

06JIaKa aTOMOB MeToJJ,oM 6aJIJIllCTlll.JeCKoro pa3JIeTa l.JaCTllr~. ITpIIBeJJ,eHa OlJ,eHKa 

«)J,e6aeBCKllH paJJ,llYC He npeBbIIIlaeT pa3MepOB llCCJIeJJ,yeMoH cpeJJ,hI. .. 0, 15 MM npli 

xapaKTepHOM )J,llaMeTpe 06JIaKa 1,4 MM ». HY)KHO JIll B 3TOM CJIYl.Jae Yl.JllThIBaTh II 

JJ,llCP<PY3llOHHYIO CKOPOCTh (cJJ,eJIaTh nonpaBKY)? 

5. 	 Pa3pa60TaHHhIH II c03)J,aHHhIH aBTopoM YCllJIIITeJIh (ITpllJIO)J(eHlle A) MO)KeT 6hITh 

npeJJ,cTaBJIeH Ha naTeHT Ha nOJle3HYIO MOJJ,eJlb. 

YKa3aHHble 3aMel.JaHll}l He CHll)KaIOT HaYl.JHOH 3Hal.JllMOCTll II o6IIIeH nOJIO)KllTeJIhHOM OlJ,eHKII 

)J,llccepTarmoHHoH pa60ThI. 

PafiOTa BbInOJIHeHa aBTopoM Ha BblCOKOM HaYQHOM ypoBHe C HCnOJIb30BaHHeM 

cOBpeMeHHblx 3KcnepHMeHTaJIbHbiX cpe~cTB H nOJIHOCTblO cooTBeTcTByeT TpefioBaHHHM, 

npe~bHBJIHeMblM K ~HccepTaUHHM Ha COHCKaHHe YQeHOH CTeneHH KaH)l;H)l;aTa lJ>H3HKO­

MaTeMaTHQeCKHX HaYK. 
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B aBTOpecpepaTe AHCCepTaIU'lI1 aAeKBaTHO OTpmKeHO COAep)KaHHe AHCcepTallHH H 

ny6nHKallHH aBTOpa. OCHOBHble pe3ynbTaTbI OTpmKeHbl B ny6nHKallH5IX, AOKnaAaX Ha HayqHbIX 

KOHcpepeHIIH5IX H H3BeCTHbI cnellHMHcTaM. 

~HccepTallHOHHa51 pa60Ta BHnbIIIaHCKOH E.B. «3KCnepHMeHTMbHOe HCCneAOBaHHe 

ynbTpaxOnOAHOH nna3MbI KMbllH5I-40», COOTBeTcTByeT Tpe6oBaHH5IM II. 9 «lloJIo)I(eHH5I 0 

IIOp5lAKe npHCY)I(AeHH5I yqeHbIX cTeneHeH», YTBep)KAeHHOro nOCTaHOBJIeHHeM IlpaBHTenbcTBa 

POCCHHCKOH <1>eAepallHH N2842 OT 24.09.2013 f., npeAb5lBJI5IeMbIM K AHCCepTall1l5lM Ha 

COliCKaHHe yqeHOH CTeneHH KaHAHAaTa HayK, a ee aBTOp 3acnY)I(HBaeT npllCY)KAeHH5I yqeHOH 

CTeneHH KaHAHAaTa CPH3HKO-MaTeMaTllqeCKliX HayK no cnellHMbHOCTH 1.3.9 - <1>H3HKa nJIa3MbI 

OqmllHMbHbIH onnOHeHT: 

AOKTOP CP1l311Ko-MaTeMaTHqeCKHX HayK (no cnellHanbHOCTli 01.04.08. - <1>1l3HKa IIJIa3Mbl), 

npocpeccop (no cnellHMbHOCTH «PaAHocpH311Ka»), BeAYIIIHH HayqHbIH COTPYAHHK OTAena 

CPH3HKH nna3MbI <1>eAepMbHoro rOCYAapCTBeHHoro 61OA)I(eTHOfO yqpe)I(AeHH5I HayKH 

<1>eAepMbHoro HCCJIeAOBaTenbcKoro lleHTpa "l1HcTHTYT o6111eH CPH3HKll HM. A.M. ITpoxopoBa 

POCCHHCKOH aKaAeMHH HaYK" (119991, MocKBa, yn. BaBHnoBa 38,110<1> PAH), 

e-mail: nina@fpl.gpi.ru. Ten. +74995038777*582 

HHHa HliKOJIaeBHa CKBoplloBa 

llOAIIHCb H.H. CKBOPIIOBOH YAocToBep5l1O 

BP110 yqeHOrO ceKpeTap51 110<1> PAH, B.B. fJIYIIIKOB 
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