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O0mas XxapaKTepucTHKa padoThl.

AxkryanbHocTh _Tembl: Co31aHHE Y3KOMOJOCHBIX MEPECTPAUBAEMBIX JIA3€pPOB
npHUBel0 K OypHOMY pa3sBHTHIO CIEKTPOCKONIMM BBICOKOro paspeuieHusa. Pe3onancHoe
B3aMMOJICHCTBHME JIa3€PHOTO H3JIy4YEHHs C AaTOMapHBIMH IapaMu LIEJOYHBIX METAaJjIoOB
npeacTasisieT GONBLION HHTEPEC HE TOJBKO JUIA (yHIAMEHTANbHBIX UCCIIEIOBAHUM B J1a3€pHOM
U aTOMHOM (pu3KKe, HO M A pAja NPAKTHYECKMX npumeHenuid. Ilocneanue nocrwienus B
9KCIIEPUMEHTAIILHOM TEXHHKE MO3BOJIAIOT MPOBOAMTH HCCIIEJOBAaHMA IPOLECCOB, CBA3bIBA-
[OIMX YPOBHH CBEPXTOHKOH CTPYKTYpbl AaTOMOB, @ TaKXX€ MAarHUTOONTHYECKUX H
MOJIAPU3ALMOHHBIX SBJICHUH, B KOTOPBIX CYIIECTBEHHYIO POJIb MIPaeT CTPYKTYpa MarHUTHBIX
MOJypOBHEH CBEPXTOHKHX YPOBHEM.

OCHOBHBIE HCCIIEJOBAHMA B 3TOM 00JIaCTH MPOBOAATCSA C MOMOMLIBIO AYEEK C aTOMa-
PHBIMH [IApaMH LIEJIOYHBIX METAUIOB. BHeIIHee MarHMTHOE IOJIE CYLIECTBEHHBIM 0OpasoM
BUJIOM3MEHAET a0COPOLIMOHHBIE ¥ AUCTIEPCHOHHbBIE CBOHCTBA ATOMHOM CHCTEMBL, YTO BBI3BIBACT
pa3sHo00pa3Hble MarHUTOONTHYECKHE YPPEKTHI NPHU PE30HAHCHOM B3aMMOEHCTBUH JIA3€PHOTO
u3nyyenus ¢ aromamu. Haunbonee untepecHbiMH dQdekTamMu ABIAIOTCA HABEAEHHBIH MarHUT-
HBIM TIOJIEM MOBOPOT IUIOCKOCTH moJsipu3auuu B cpeae (9ddexr Papanes), paciienneHune
CHEKTPAIBHBIX JIMHUE B MarHUTHOM mosie (3¢dext 3eemana), a Takke U3MEHEHHE THArPaAMMBL
HAIPABJICHHOCTH U yMEHbIIEHHE CTENeHH IOJIPU3AINM CBETA PE30HAHCHOM YacTOThI B clabom
marautHOM nosie (3¢dexr Xanne). Uccnenoanus TuX 3p(PEKTOB aKTyanbHbl HE TONBKO B
(yHIaMeHTaNbHOM MNaHe, HO M JUIA INpPAKTHYECKMX NPUMEHEHHH C UENbI0 CO3JAHHA
ONTHYECKUX MArHeTOMETPOB, MU 3alMCH M nepejayd MHGOpPMALMHU, a TAKKE B JIA3EPHOH
TEXHHUKE (B YaCTHOCTH, JUIA CTAOMIIM3ALMHU YACTOThI JIA3EPHOTO M3JTy4EHHs ).

eJ1bI0 a00Thl  ABJETCA  BBIABJICHHWE  CHEKTPAIbHBIX M BPEMEHHBIX
3aKOHOMEPHOCTEH B IPOLECCAX PE3OHAHCHOIO B3AUMOICHCTBUA H3JIYYEHHA C aTOMaMM
IIEJOYHBIX META/UIOB IPH HATMYMM BHELIHETO MAUHUTHOTO TOJIA, 4 TAKKe IOMCK HOBBIX
NPAKTHYECKUX MPUIOKSHHN HCCIeayeMbiX sBjieHui. Jlis ocymecTBieHua 3ToH uenu Obum
NIOCTABJICHBI CIIEAYIOIIHE 3aAAM:

e Hccnenoanue 3ddexra Xawie B sAvYellkax ¢ aroMapHeiMM mapamu Rb npu
OJJHOBPEMEHHOM CKAaHMPOBAHMHM YaCTOThI JIA3EPHOTO M3JIYYEHHS M HANPSHKCHHOCTH
MAarHUTHOTIO TOJIs (TEXHHKA “ABOMHOIO CKAHUPOBAHMA ).

e Hccnenopanue HenuHenHoro s¢dexra Papajes B KoHGUrypanuu “paccesHus Bnepén”
B s4eiiKe ¢ aToMapHpIMU napamu Cs ¢ MOMOLIBIO TEXHUKH JBOHHOIO CKaHUPOBAHMA.

e HccnenoBaHue CENEKTHBHOTO OTPAKEHHS CBETA B fYeHKe ¢ TOMIHMHOH A/2 (A-amMHa
BOJIHBI M3Jly4€HHMs) B NPUCYTCTBMM MArHMTHOTO IOJIA M peanu3auyud CTabHiIu3aLluu
9aCTOTHI JIA3€PHOTO U3yYEHUS C MCTIOIb30BAHHEM CEJIEKTHBHOIO OTPAKEHHMA.

e HccnenoBaHue BPEMEHHOM [JMHAMHKH PE30HAHCHOH (DIIyOPECHEHIMHM aTOMapHBIX
napoB Cs BO BHEIIHEM MArHUTHOM TIOJI€ NPH CKAHMPOBAHHMHM YacTOThI JIa3€PHOIO
U3ITyYEHU.



Hay'maﬂ HOBH3HA M NpAKTHYCCKAN UEHHOCTH?

1. BriepBble MCCNICI0BaHbl HEIMHCHHBIE s¢ppexror Xawne n Papanes B syelkax ¢
aTOMapHBIMM [aDaMH C HCIIOJIb30BAHUEM TEXHHKH JIBOWHOTO CKaHMPOBAHUS, HTO
obecrneunsaeT H3PEeKTUBHOE ONpECCHUE B OJIHOM H3MEPCHHM 3aBHCHUMOCTH OTK/IMKA
cpeabl Kak OT JIa3epHOH 4acTOTh, TaK M OT MArHUTHOIO MOJA. DTUM JOCTHraeTCs
BO3MOKHOCTh JETANTBHOIO HMCCIIEJOBAHUA MArHUTOONTHYCCKHMX s¢pexToB 1m0 BCEMy
JOTLIEPOBCKH-YIIMPEHHOMY KOHTYPY CMEKTPAILHOM JIMHUH.

2. BriepBbie NETANBHO IKCTIEPUMEHTAILHO HCCICJOBAHO CEJICKTHBHOE OTpaXKeHHe OT
sueKH ¢ aTOMapHbIMH apamu Rb ¢ Tonumuoi A/2 B NPUCYTCTBHH MArHATHOTO noJIsl.
C WMCIIOTb30BAHMEM TOJTyYEHHBIX Pe3yJIBTaTOB NPE/JIOKEH U PeaNn30BaH HOBBIH METOJ
JUIS TIPAMO# NPUBA3KH HACTOTHI IMOJHOTO JIa3epa K aTOMHBIM PE30HAHCHBIM JIMHHAM.
MeToz JOMyCKaeT NepecTPOMKY MPUBA3AHHOH YaCTOTbI MArHUTHBIM MOJIEM.

3. [Toapo6HO M3yd4eHAa BPEMEHHAd JMHAMHMKA H3MEHCHHA HACEJICHHOCTEH OTAEIbHBIX
3eeMAHOBCKUX TOJYPOBHEH CBEPXTOHKOH CTPYKTYpbl aroma Cs mnox JeHcTBHEM
JIa3€PHOTO M3IyYeHUs C TepecTpauBaeMoi YacToToM B ciydae JIMHEHHOM ¥ KPYroBO#
MONAPH3ALMH, TIPH HATMYMH MArHUTHOTO MOJIA. YucneHHBIMH METOJIaMU MCCIIEI0BAH
crekTp pesoHaHcHOH ¢uyopecuenumn. [lonydeHHbIe pe3y/bTaTbl NpeCTaBIAIOT

NPAKTHIECKUI MHTEPEC UL UCCIEI0BAHMI B3aUMOICHCTBUS JIa3€PHOr0 M3jIy4eHHd C
aTOMAMM ¥ MAFHMTOONITHYECKHUX ABJICHUH B HECTALIMOHAPHOM PeXKHME.

Anpobauun _paborpi: OCHOBHbIE pE3YJIbTAThl AHCCEPTALHH JOKJIAABIBANIMCE U
obcyxnanucy Ha pecrybIMKaHCKUX koudepenumax «Jlasepnas Pu3nkay (Aurrapak, 2005 -
2007 roawi), YOS OSA-2007, a Takke Ha ceMUHApax NO®U HAH ApmeHuH.

Hy6aukanun: [To Teme quccepranuu ony6imkosano 7 pabot, u3 HUX 4 CTaThU B
peLIEH3UPYEMBIX JKypHAnax (B TOM 4ucine 3 - B MexayHapoanbix). Obuwee YHCIO Hay4HBIX
pa6ot asropa - 12.

Crpykrypa_n_o6ném_paGorn: Jluccepranmonias paboTa COCTONT M3 BBEACHMS,
[STH 1aB, 3AKTOMCHMA M CIMCKA LMTMPYCMOR JITeparyphi. CopepKanue JANCCepTaLuu
wanokeno wa 119 crpanuuax, monouas 35 pucynkos n ane Tabauusl. CrMCOK JIMTEPaATyphl
cozepxut 135 nanmenonanmii,

Ha 30Ty BHIHOCHTCH CIEAYIONHE OCHOBHDBIE MOI0MKEHH.

1. OAHOBPEMENIOE CKANMPORANME HACTOTHI JIA3EPHOTO H3TyHCHUA H HANpsHXKEHHOCTH
MAFHHTHONO 1o (BoiiHoe CKaHMpPOBAHHME) SBIACTCA 3¢ peKTHBHBIM METOJAOM LA
JICTANBHOTO UeCeI0BaHus CNEKTPATBHOM 3aBHCHMOCTH PE30HAHCHBIX
MArHHTOONTHYeCKHX  d(eKToB B Mapax METawioB (B HaCTHOCTH, HEJIMHEHHBIX
sexron Xanne n Papanes).

2. Venonns BOHMKHOBEHMS “APKMX~ PE30HAHCOB CHrHA/IA (Qayopecuenuun  napos
pyOuaus B 3aBUCHMOCTH OT paccTpoiiku J1a3epHOH HACTOTH M HANPIKCHHOCTH
MAFHUTHOTO TOJIA [pPH  PA3UYHBIX HHTEHCHBHOCTAX auuelinos W UMpKyJISpHO-
[0/ PH30BAHHOTO BO36YK/IAIOLIETO M3y EHHUs, JULA PAHLIX CHEPXTONKMX 11EPEXOI0B.

L

3. YenoBus peanu3alMyd MaKCHMAJIbHOTO YIJIa HETMHEHHOrO BpALICHUS IUIOCKOCTH
MOJSIPU3ALMK M3JIyYeHHsA B Mapax Le3us B 3aBUCHMOCTH OT PACCTPOMKH Jla3epHOM
4YacCTOThl M HAMPAXKEHHOCTH MArHATHOIO IMOJIA MPpH pasju4YHbIX HMHTCHCUBHOCTAX
H3JTy4CHHUS.

4. HoBblii MeTOA CTAOMIM3ALIMH JIA3€PHOM YaCTOThI MIOCPEACTBOM €€ NMPAMO# MPHUBA3KH K
CHrHALy CEJIEKTMBHOIO OTPAKEHMUs OT S4YEHKH C aToMapHbIMH napamu Rb ¢ Tonmmuoi
=~ \/2, RoNyCKAaIOIHH NepecTPOKy MPUBA3aHHOH YACTOThl MArHHUTHBIM MOJIEM.

5. JluHamMuKa mpolecca mepepacnpeseNieHds HACeJICHHOCTEH MAarHUTHBIX IOJYpPOBHEM
CBEPXTOHKOH CTPYKTYpbl M pe30HAaHCHO# ¢yopecueHumu atoma Cs B mepexoqHoM
peXXUME MPU CKAHUPOBAHMHU YACTOTHI JIA3€PHOTO M3JIYYEHMS C JIMHEHHOM WK KPYroBOM
[OJSIPH3ALMEH B MPUCYTCTBHH BHEIIHEIO MArHMTHOTO TOJI HA OCHOBE YHCJIEHHOTO
pelieHus 6alaHCHBIX YPaBHEHHH.

Kparkoe coaepxanune padornl.

Bo BBenennn 060OCHOBaHa aKTYaJbHOCTH T€Mbl, COPMYJIMPOBAHBI LE/Ib U 3314l
paboThl, €& HayYyHas HOBW3HA M NPAKTUYECKAs LEHHOCTb, IPEJCTABICHbl OCHOBHBIE
MOJIOXKEHHS, BHIHOCHMbIE HA 3ALIUTY, a TAKKe KPAaTKO H3JIOKEHO COJAEpKaHHE paboThl MO
IJIaBaM.

B nepBoii rnaBe mnpuBeAEH KpaTkuid 0030p OCHOBHBIX paboT 1O
MarHMTOONTHYECKHM M KOTEPEHTHBIM SBJICHHSM B Tra30BOM cpeae, obcyxaaercs uX
(dynnamenTanbHOe U npakTHYeckoe 3HaveHue. B §1.1 paccMOTpeHbl TMHEHHbIH W HETUHE HHBIH
apdexrsr Papanes, noapoOHO 0OCykKACHA TEXHHMKA pPacCesiHUA BHEPEN M PaCCMOTPEHBI
¢ dexTsl mepeceyeHHs 3e€MAaHOBCKHX IMOAYPOBHEH atoMa BO BHEINHEM MAarHUTHOM IIOJIE;
paccmotpeH 3¢ddext Xanne (CHabHasA 3aBUCHMOCTh CTENEHHM MOJAPU3ALMH PACCETHHOTO
PE30HAHCHOTO M3IYYEHUs OT BEJIMYMHBI CIA00ro BHELIHErO MArHWUTHOrO MOJIA) M €ro
MHTEpNpeTanus B TEPMHHAX HACEJICHHOCTEH 3€€MaHOBCKMX nojaypoBHeid. IlpuBoaurcs 0630p
JIUTEepaTypbl, 00CYKAAIOTCA MPAKTHYECKUE NMPUMEHEHUA paccMaTpuBaeMbIX sBneHui. Kpatko
00cyx1€H KorepeHTHbIH PQPEKT cneKkTpanrbHOro cyxeHua JIMke, KOTOpbIH MPOABIAETCA Kak
«KOJUIANC U BO3POXKACHHE» B CIEKTPE MOTJIONMICHUA B 3aBUCHMOCTH OT oTHomeHus L/A (L —
JUIMHA AYeHKH) U UMEeT MEepPHOMYECKHi XapakTep ¢ nepuogoM A. B §1.2 mpuseaén kparkuii
0o630p mno na3epHOH 6€310IUIEPOBCKOM CNEKTPOCKONMH HACBINIEHHA B ONTHYECKHX
HCCeIOBaHUAX aToMmapHeiX mapoB. B §1.3 kpaTko npenacraBneHbl paGoThl MO SBJICHHIO
CEJIeKTHBHOIO OTPKEHHA M3JIYYEHHA OT TPAHMIBI ATOMHBIX MAapoB M JUINEKTPHKA, U €ro
MPUMEHEHHUSM B PA3IUYHBIX 00/IACTAX UCCIIEJOBAHUS.

Bropas riaBa mocesiieHa mccieaoBanuio d¢dexra Xanne B sueiikax ¢ nmapamu
pyOuaus MeTomoM JBOHHOrO ckaHupoBanui. B §2.1 mnpencrasnena nocraHoBka 3amaum,
KOTOpas peliaeTcs OSKCIEPHMEHTATBHBIMA H TEOPETHUYECKMMH MeToiamu. OOcyxaaioTcs
0COOEHHOCTH ABJICHHS PE30HAHCHOW (UIYOPECUCHUMH AaTOMapHBIX MapoB pyOuaus mnpu
BO30yxkaeHun cocrosuusi SP;, (D, sMHMA) MOIUHBIM  JMHEHHO- WIM LMPKYJSPHO-
MOJIAPU30BAHHBIM M3JIYYEHHEM HEMPEPBIBHOIO OJHOMOJOBOIO Jia3epa MpH KOMHATHOM
Temneparype. B §2.2 npuBeaeHa cxema JKCMEPUMEHTAILHONW YCTAHOBKH. JAa€Tcs €€ MOJIHOE
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ONMCAHUE ¥ METO/IbI U3MEPEHHA. O6CyKAEHAIO IKCTIEPUMEHTATTBHBIX pe3y/bTaToB H3MEPEHHH
nocpsmen §2.3. Vismepenus NMPOBOAMIHCH TPH MeieHHOM (N0 CPABHEHHMIO CO BPEMCHEM
JKU3HM  BO30YXHACHHOTO COCTOSIHMA) OJHOPa30BOM MHEHHOM CKaHWPOBAHMU JIA3CPHOU

qactotsi B oOOmactu mmuu D2 aroma pyOummsi, OXBATHIBAIOLICM JIOTUIEPOBCKU

Puc.1. Beepxy: B3auMHas OpHEHTAUMA Na3epHOro M3NTy'eHHs,

er0 MONApU3ALUMM M  MArHWTHOrO nons. Hanpasnenue
wabmonenus ¢yopecuenuuu — BAONDL B npu Kpyrosoi
NONAPH3ALMM M BAONE TT NIPH NIMHEHHOM.
% KpyT. noi. i JIMH. NOJ. Buuszy: CreKTpbl ¢nyopecueHuuH npu JABOMHOM
CKAHMPOBAaHMM B ciyuae nuueiinoii (2) W KpyroBo# )
B x NONApU3aUMK 1a3EpPHOTO wanyuenns. Berasky NOKa3blBAIOT
K x JeTanH30BaHHOE TOBEJCHHE CHrHana ot maruuTHoro nons B
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YacroTa (500MIw/zen.) ; Bpems CKaHMPOBAHHA 5 cex. Yacrora (S00MI'w/zen.) ; Bpems CkaHupoBaHua 5 cek.

[IePEKPHIBAIOIIMECS  [PYIIIbL nepexoioB  ¥Rb Fg=2—Fe=1,23; Fe=1>F=0,1,2 u 85Rb
Fg=3—‘)Fe=2,3,4; Fe=2—Fe=1,2,3, COYeTAIomUMCs C OBICTPHIM MEePHOAIIECKHM JIMHEWHBIM
CKaHMPOBAHMEM MarHUTHOTO MO [1pu 60MBUIMX HHTCHCUBHOCTAX nazeproro u3nydenns (I,
~ 1 Br/cm®) OcHOBHOW BKIAA B CIEKIP (myopecleHIHH BHOCAT TaK Ha3bIBAEMbIC
“uKTHYeckue” Mepexobl ¥Rb F=2—-F3, ¥Rb F=3—F~4 1 ¥Rb Fg=1-F=0, $5Rb
Fg=2—F~1, nockonbky B 9TUX Mepexoaax BO30YsK/ICHHbIH YPOBEHb HE OMyCTOAeTCA
ONTUYECKOH HAKAYKOH HA HeaKTHBHBII CBEPXTOHKUHA MO/1ypOBCHb OCHOBHOTO COCTOSIHHSA.

Kax 1 ceoBasio 0KMIaTh, Ul NEPEXo/I0B $7Rb Fg=l—->F,=0, $5Rb Fg=2—)Fe=l (A-
cucTeMa) MOTYT HabJIOAAThCs, HE3aBUCHMO OT MOJAPU3ALMM U3ITY4eHUs, TOIBKO “TeMHbIE”
pe30HaHCHI (YMEHBLICHHE pe30HaHCHOH (IyopecLeHIH B HyJIEBOM MarHUTHOM none). Hamu
B OCHOBHOM PpaccMarpuBacTCA sddexr Xamme s CHCTEMBI V-tuna (mepexo/bt $7Rb
F=2-F3, $Rb Fg=3—-F4). B orom cCiydae Xapakrep 3aBHCHMOCTH curHana
(yopecueHIMM OT MarHUTHOTO MOJIA CUJBHO 3ABMCHT HE TOJIBKO OT MHTCHCHBHOCTH, HO U OT
OJAPU3ALHMM BO30YKAIOLICTO wsnyyenus. Ha Puc.la u 16 mpejCTaBleHbl CHEKTPBI MPH
JBOWHOM CKAHMPOBAHMK IS CIyHasd COOTBETCTBEHHO JHMHCHHON M KPYroBOH MOJSpH3ALHH
Mp¥ MaKCHMMAaJIbHO JIOCTUraeMOi MHTEHCHBHOCTH I,=1.25 Br/cm®. U3 pucyHKAa BHAHO, 4TO

B Ciydae JMHEHHOH NOJpH3aLii HabroaaeTcs JHilb CiIe/L “SpKOro”’ pe3oHaHCa Ha LHPOKOM

JGe
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nposane mpu B = 0 B obnacTu nepexona ¢ ypOBHA %Rb F,=3, B T0 Bpemd KaK B ciy4dac

LMPKYJIPHOM 10751 PU3AIIHU OTHETIHBO BUACH

“sgpkuii” pesonanc npu B=0¢ mmpuHoi =2 I'c.

[Mocnennee OOYCNOBJIEHO B TNEPBYIO OHCPEAb BHIGOPOM HANpABICHUA HAOMOACHMA B

Rb D2 1-900mBr/cm’
KpyT. mon 2-330 nB’r/cng’
| B nonepeuenoe  3-70 mBr/ey’
. 4-15 mBr/em”
s
S
=
S
2
3
=
3
g
2
o
T *Rb F =3
i A
Yacrora (200MI'w/nen.)
Puc.2. Cnextp duyop A nep V-tuna npu
JBOIHOM CKAHMPOBAHWH B Ciy4ae KpYroBO#i MONAPU3ALMH NPH
pasHBIX 3¢ HH ™ 8036y 0
HUTYYCHHUA.

KOH(Mrypaluy IKCNEPUMEHTA (CM. PHC. 1).
Hcnonp30BaHUe B IKCNICPUMEHTE
eCTECTBEHHOM CMeCH HW30TONOB pyOnums
1aeT BO3MOKHOCTb B OJTHOM aKT€ M3MEPEHHA
MIPOBEPUTH Mpe/ICKa3aHHyo Teopuei
3aBUCUMOCTH KOHTPAcCTa “jApKOro” pe30HaHca
OT BeMUMHBI KBaHTOBOTO 4ucna F B cucteme
V-tuna. Ha puc.2 mnpuBeJeHbl CHEKTPhI
¢nyopecueHIMM ABOWHOTO ~CKAaHMPOBAHMA
npu BO3GYKIEHHH C YPOBHEH F=2 (*Rb) u
Ed (stb) Npy  Pa3IMYHbIX HHTCHCHB-
HOCTAX HHMPKY/PHO-NOJAPHU30BAHHOIO BO3-
GyKIalomero W3IydeHus. OTO MO3BOJACT
pOC/IEIUTh 3apOXKICHHE “apkux”
pe30HaHCOB MO  BCEMY  JIOILICPOBCKM-
YIIMPEHHOMY KOHTYPY CIEKTPATbHBIX JMHMA
[10 Mepe pOCTa MHTEHCHUBHOCTH HAKAYKH. Kax
U CHEI0BANIO OXKUIATh, y3Kue MaKH npu B =

0 pa3BMBAIOTCA M3 LUMPOKHMX MPOBAJIOB HA nepexojie ¢ 60NbIIMM KBAHTOBBIM HHCIIOM F (¥Rb

F=3-F4). Bujguo Taike, 4TO KOHTPAcT pEe30HAHCOB Xaune He OJMHAKOB [0 BCEMY

JOTLICPOBCKOMY KOHTYPY dHHOH IPYIIIEI MEPEXOI0B.

Hponeuem-l TaKKE IKCIIEPUMEHTBI C ME/UIEHHBIM  OJTHOPa30BbIM JIMHEHHBIM

CKaHMPOBAHUEM MAarHuTHOIO Mnojai ¥ 6blCprlM NEPUOJANYECKUM = naaepHoi‘i yacToTel. B 210M

ciyuae GoJiee Hars/IHO MPOABIIOTCA npodum pe3oHancos XaHue.
B §2.4 ofcyxmaeTcs TEOpeTHHecKas MOACIH penuueitnoro 3Qdexra Xawne jun

ancam6mns aromoB Rb. Ha 0CHOBaHHMHM ONTHYECKHX ypaBHeHHH biioxa BHIBOMATCA yPABHCHMA

e MaTpHLbI TUIOTHOCTH 3€€MaHOBCKOM

KOIrepeHTHOCTH. B kBazucTranmoHapHoM

HpPlﬁ]IlDKeHHPl, MCIOJIB3ys MNapaMeTphl IKCNIEPUMEHTA, YUCJICHHBIM  PECLICHUEM CHCTEMBI

ypaBHEHMH /UIA MATPHLBI [UIOTHOCTH [OJydCHEI rpadMKH 3ABUCHMOCTH PE3OHANCHOM

dmyopecuenunu OT BEIMYUHBI MArHUTHOTO T0JIs NIPH pa3INIHBIX FHAYECHUAX HHTCHCHBHOCTH

LMPKYJPHO-TIOJPU30BAHHOTO JIa3ePHOTO M3y HCHIA ¥ OTCTPOIKHM OT PEIOHAHCHON HACTOTHI,

Pe3y)’leaTbl YUCJICHHBIX pvaéTos HAXOMATCA B XOpOLIEM COMIACHM € IKCICPUMEHTAILHBIMH

JaHHBIMH.

Tperbs [aBA NOCBALICHA HCCICI0BAHMIO genuueitnoro apdexra dapanesn
KoHurypanuu “paccesHus BIEPEN” METOJIOM JIBOHHOTO CKAHHPOBAHUA. B §3.1 obcyxnacres
[pUMEHEHHE METOja  pacCesHus Brepél JUBL  OKCHEPUMEHTAILHOTO  HCCHICAOBAHMA

HEJIMHEHHOTO MArHUTOONTHYECKOrO BpAllCHUsS [PH 6O0NbIIMX HWHTEHCHUBHOCTAX Jla3epHOro

e o



wanyuenns (40 MB1/cM?) ¢ MOMOIIBIO OHOBPEMEHHOTO CKAHMPOBAHHS JIA3ePHOM 4acTOTh W
marHuTHOro mnons. B §3.2 mpuBeseHa cxema JKCIEPUMEHTABHON YCTAHOBKH, HAETcs €&
MOJIHOE ONHMCaHME M TEeXHMKA H3MepeHHsA. OOCYKACHMIO PE3y/bTaTOB IKCIEPUMEHTANBHBIX
m3mepennid  nocpsmaercs  §3.3. [lomydeHsl CreKTpbl CHrHajga paccesHHA — BIEpEN,
HOPMHMPOBAHHBIE HA MHTEHCUBHOCTH I, nazepuoro moys. Ilo mepe yBenuuenus I, ot 2 no 40
MBt/em® pacteT amruiutyaa HopmuposanHoro curxana (Ipg/l,)(v,B) B obnactu porneposcku-

1,=6.15MBt/cm?
Puc.3. JletansHas kapTHHA

crnexTpa npu ABOiTHOM
CKaHMPOBAaHWHM. MaKCHMyMbI,

854 i

o8+

\ § }

874 et L~ OTMeueHHbIe Jo,

264 COOTBETCTBYIOT pexumy

<= 3 Yacrora (10MI'wnen.); 5 ckannposanuii B nons +4I° JTMHEHOro pdexra
? 4 f @apanes.  BepruxkansubimMu
L e o om0 MYHKTHPaMK OTMeueHsI
234 TIONIOAKCHHA 4acToT
CBEPXTOHKHX nepexoios

F=3—F~=234 suuuu D,
atoma Cs.

Al

Vi s A

Yacrora (100MI'wnen.). 100 ckanupoeanuii B nons 100

YIIMPEHHbIX ATOMHBIX PE30HAHCOB, YTO MOKA3bIBACT HA €r0 HEJMHEHHYIO Npupoay (B OTIMYHE
OT HEU3MEHHOI'0 CUTHAJIA JIMHEHHOI0 BPAIIEHHs, HA0I01aeMOr0 Ha JANEKUX KPBUIBAX).
JleTanbHas KapTHHA CIEKTPA NPe/ACTaB/ieHa Ha puc.3 aum I, = 6.15 mBr/cm”. Beraska
Ha 3TOM DPHCYHKE IOKa3bIBAaeT YBEIHYCHHYIO 00JacTh MaKcHMaibHOro curana. Crpenku
NOKa3bIBAIOT TOYKH MOBOPOTA CKAHMPOBaHMA MarHuTHOro nous (£ 4 I'c). B skcnepumente
JBOHHOTO CKaHMPOBAHHUA MOJHAs Orubaromas CUrHaua i KaXI0ro 3HaYeHHsA HHTEHCHBHOCTH
JIa3ePHOTO M3JyYEHHA TNpPEJCTAaBIET 3aBHCHMOCTh MAKCHMyMa YIJia BpPAlIEHUsA ILIOCKOCTH
noyspu3atu oT 4acToThl (Ipgyax/I;) (V) MO Beelt 061acTH CKaHUPOBAHMS MArHUTHOTO 1MOJIA (OT
-4 T'c no +4 I'c). Ilomydena octpas cyOCTpyKTypa BHYTPH JOILIEPOBCKOTO mpoduis, uTo
WUIIOCTPUPYET CHJIBHYIO 3aBUCHMOCTh CHUTHAIA paccesHus BNEpPEN OT MAarHMTHOIO MOJIA

I, (MB1/cMm?)
- * R
0.30 P =
- 3
- H
0.25 4 . ; u 40
f: “" ' * 14.8 Puc.4. YacToTHas 3aBUCHMOCTH MarHHTHOTO
\g 020 | iy v AllS :0:: ::.ﬂ, moraercr::;f:ro uaxcu:ayMZ
3 U g v W p (:

-] M‘v’f‘“ ¥ s * 6.15 afdexr  Dapanes)  AnA  pasHeIX
0.15 W&/K L i ;:p'rm(muu: g nm:uu i ;K!;HB&IOT
0.10 5 F;=3-F~2,3,4 D, nunnu atoma Cs.

Yacrora (100MI'w/nen.)
-8-
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(Ipp/1,)(B) Ha kaxaoM y4acTke crekTpa. To, uro curHan paseH Hymo npu B = 0, GbicTpo
pacTeT ¢ pocToM MOAylId B ¢ mocnenyiomuM pe3skuM CHaaoM, SBJAETCS JOMOTHUTENBHBIM
NOATBEPKACHUEM HEJIMHEWHOTO XapaKTepa MarHUTOOIITHYECKOIO BPAILECHUS.

Ilpu cpaBHUTENBHO MAJOH MHTEHCHBHOCTH JIA3€PHOTO IIOJII CHUTHA HEJIMHEHHOro
paccesiHusi BIEPEN MOABIACTCA HA JUIMHHOBOJIHOBOM KpbUIE LHMKJIMYECKHX [EPEXOA0B
F=3—>F~2, 4ro 06ycnoBneHo KOMOMHMPOBaHHBIM JCHCTBUEM ONTHHYECKOH HaKa4ykM Ha
HeMKIM4eckux mnepexogax Fg=3—F.=3.4 u >QdexruBHbIM NOIIOMEHHEM PE30HAHCHOTO
n3nydeHus. C yBelM4YeHHUeM I, BeJIMUMHA HOPMUPOBAHHOTO CHTHANA PACCESIHUA BIIEPEN pacTET
¥ MK Orubaroolnero CHrHana (T.e. MaKCMMyM CHTHAjIa paccesHMs BNEpPEN BO Bcel obnactu
MarHMTHOro 1oJiA) casuraerca 6amke k nepexoay F,=3—F:=2 u3-3a HacellieHus nepexoos.
W3 cnekTpoB ABOMHOrO CKAHMPOBAHMS HEMOCPEACTBEHHO MOXKHO IMOJIYYUTh HYaCTOTHYIO
3aBHCHMOCTb MarHUTHOTO TOJIA B, COOTBETCTBYIOMIEr0 MaKCHMyMY CHUTHAJIa HEJIMHEHHOTO
paccesHus Brepél. DTa 3aBUCHMOCTh Npe/CTaBieHa Ha puc.4 juit matu 3Hadenui I, Kak
BHIHO M3 3TOT0 PHCYHKA, MAaKCMMAJbHOE BpAILEHHE JOCTUrAaeTCs HE B TOYHOM PE30HAHCE C
aTOMHBIMH TMEpPEXOJlaMH, a C HEKOTOPOH OTCTPOWKOW, 3aBHCALIEH OT HHTEHCHBHOCTH
H3JTYHCHUA.

B 4erBépToii rJaBe pacCMaTpUBAETCS 3a/1a4a CEJIEKTUBHOIO OTPAKECHHUS M3JTy4EHHA

“Rb Fg=2-Fe=12,3 “Rb Fg=3-Fe=234 “Rb Fg=2-Fe=123

i AV, Y4

.| *®RbFg=2-Fe=123 3JrancH (Cen. orp.)
CurHan ownbku (Hac. norn.)

% ey

Mpueaska BrA. MpusAsKa BbIKA.

CurHan, B

CurHan, B

CHrHan cenekTMBHOro otpaxenus, 1B/nen.

Bpems (cek.)
Puc.5. Creea: cnekTpbi CeNeKTMBHOrO OTpaxkeHus Ha Dy nuHum
Rb s Tpéx 3Hauenmii TomuuHbl sueiiku: L =370 uam <V/2; L =
390 um = M/2; L = 410 M >M/2 s naTH 3HAYEHUI NPOIOILHOIO
MarHuTHOro mnons. Bo wu3bexanue nepexpeITHA CHIHANOB,
KpuBbie Uis pasubix B cmemensl BeptukansHo Ha 1 B. Beepxy:
WULOCTPALMA, AEMOHCTPHPYIOWas peanu3ainio dexTBHOI
MPUBAIKH YACTOThI JIA3EPHOTO HATYYEHHS K ATOMHOMY Mepexoy.

Yacrora (SOOMrw/aen.)
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