OTJIABJIEHHUE

TIPEIHCIOBHE . .« o o o o oo o v et e e e

I'nasa 1. Hekoropbie TeOpeTHYECKHE aCHEKThI KBAHTOBOW OTITHKM . . .

BBEHEHHE . . o v v e ettt e e s i e e e e
1.1. Basuc cOBCTBEHHBIX COCTOSTHHEL . . . . . . . . oo
1.2. DOKOBCKHE COCTOSHUS « o o o o o et e e e e e e e e e e e e e e
1.3. TlepenytannocTs. [lepenyTanHbpie COCTOTHUSA . . . o o v v oo e
1.4. Uamepenue Benna. [IpeoGpasosanue Anamapa. . ... ... ooo -
1.5. Teopema 0 HEKJOHHPYEMOCTH HEM3BECTHBIX KBAHTOBBIX COCTOSIHHH . . .
1.6, TEMETOPTALMS « « o o oo oo oo e e oo

BaKJIOUeHMe K THABE 1. . . . o o

I'nasa 2. ChnoHTaHHOoe nMapaMeTpHuecKoe paccesiHHMe cBeTa . . . .. . ..
BBEIMEHUE . . o o o o e e e e e e e e e e

2.1. duanka crontannoro napamerpuueckoro paccesnus (CITP). Curuanb-
HBIEL M XOJIOCTOH (OTOHBL . .« o v vt e oo e e

2.9, Henunelinbie kpucTalibl, ucrospayemple B CITP-akemepumentax . . . .

2.92.1. Vonar autus (33). 2.2.2. Bera-6opar 6apus (5-BaB204) (34).
9.3. OcoBernocTd CIIP-3KCTIEPUMEHTOB . o .« o o v v v v e oo e e e e e
BAKIIOUEHHE K TJABE 20 o o v v e ettt e e e e e

[naBa 3. BudoTOHBI M UX IPUMEHEHUE . . . . . . . . .« ..o

3.1. Monwl IlImuata u napamerp ®enoposa B yraogom crexrpe CIIP ...

3.2. BUGOTOHBI H MX CBOHCTBA .+ . . o oo v e oo oo e

3.3. dusnyeckoe 060CHOBaHHE OU(POTOHHOH CIEKTPOCKONMH MOJIOUEHNs
CBETA MPUMECHBIMM KPHCTAMIAMM . . . o o oo e oo e e e

3.4. PanHue CIIEKTPOCKOMHMYECKHE HCC/IeJIOBaHUs ¢ HCNOJNb30BaHUEM Ha-
CTOTHO-TIEPEMYTAHHBIX Map GOTOHOB . . . . oo oo e
3.4.1. Wcnonbsopanue CITP B CHeKkTpocKONMM KpHCTajoB B 00-
7acTH HM3KOUACTOTHBIX ONTHUECKMX (DOHOHOB U MHOJSPUTOHOB (53).
3.4.2. CrieKTpOCKOMNHUS CTeKNa, JIeTMPOBAHHOrO MOHAMH TPEeXBaJ/IeHTHO-
ro neopuma (55). 3.4.3. JlucTaHUMOHHbIE CreKTpasbHbIe U3MEpeHHs,
HMCIOJB3YIOLIKe «TepernyTaHHEe> poToHbl (56).

3.5. UccnenoBaHusa  CMEKTPOB  MOTIOLIEHHs — KPUCTaJJIOB Er’tYAG

u Cr3t:Al,O3 MetooM GH(POTOHHOH CHEKTPOCKOIHMH . . . . o . oo .

11
14
16
19
21
22
24

25
25

28
33

44

45
45
49

50

53

58



Oeaasaenue

3.5.1. Bugoronnasi ontuueckas crekrpockonus YAG, jernpoBaHHOro
spbuem (62). 3.5.2. Budoronnas onruucckas CHeKTPOCKOMUs py6u-
Ha (64).

3akJyeHue K TaaBe 3. . . . . . ... . ... I L

['nasa 4. Ioaspusauuonnasi romorpacpusi OupoTOHHBIX MONEH . . . . .

4.1.

4.2

4.3.

4.4.

O630p pazpaboTok, MPUOIU3HBILMX PEIICHUC 3a/1au N0JISPH3aLHOHHOM
KBAHTOBOU TOMOTPAMMH . . . . . . . o oottt e e
4.1.1. Tonspusaunonnas Tomorpadus oaoMonoBbIX 6UdoToHoB (72).

4.1.2. TporuHasi JIOTHKA U IyTH ee Hcrnosbaosaius (79).

OKCIEPUMEHTAMBHBIA  KOMIUIEKC 10 PErHcTpalid  OJHO(QOTOHHBIX
U OBYX(OTOHHBIX ONTHUECKHX TMOMEH . . . . . . .. ..o
4.2.1. O6ue BONPOCH, CBSI3aHHBIE C MOJISIPH3AIIHOHHON TOMOrpadues

GudoToHHBIX Mogelt (77).

DKcrepuMeHTabHas peaqn3alns noasipu3alimonioil ToMorpaguu ysxo-
[OJIOCHOTO OM(POTOHHOTO MO . . . o o v votov vttt
4.3.1. Beenenne (82). 4.3.2. Merox KBaHTOBOK MOJISIPU3ALHUOHHOH TO-
morpadun (83). 4.3.3. Cxema skcnepumenTa 1 pesysbraTel (86).

[Tossipr3aliioHHbIe KBAHTOBbIE OMepally B aHH30TPOITHON cpeje ¢ Juc-
TOEPCHEH . . . ottt it
4.4.1. Beenenue (90). 4.4.2. Tomorpadusi kpanrosoro npouecca (91).
4.4.3. Pacyer y-Matpuibl [Jjsl BOJHOBOK MJACTHHKH C y4eTOM [HC-
nepcuu (94).  4.4.4. Pesyabrathl uucseHHbIX 3KcnepumenToB (96).
4.4.5. dxcnepuMeHTabHAsT YCTAHOBKA M TPOTOKOJ KBAHTOBBIX H3Mepe-
nui (99). 4.4.6. BoccranoBsieHre CMEIIAHHOTO COCTOSIHHST KaK CYyMMBbI
KOMIIOHEHT KBasHUMCThIX coctosinuil (102). 4.4.7. Yuer anmapaTHBIX
OLIHOOK, BOSHUKAIIMX BCJIEACTBHE HCKYCCTBEHHON ONTHUECKOH aHH30-
TPOIKMK B [€PBOHAYAJNBHO M30TPOIHBIX ONTHUECKHX sjemeHTax (107).
4.4.8. JkcriepuMeHT Mo HabMOAeHHIO dpdeKrTa «3Xa» B M0JAAPU3ALUOH-
HBIX NPe0Bpa3oBaHUsAX KyOUTOB 10 KaHoHuuecko# cxeme (110).

3aKJIOUEHHE K TVIABE 4. . . . . . .

[naBa 5. JIByXKBaHTOBbIH KOppeasITOp (DOTOHOB B pexume CBOGOAHO-
HHAYUMPOBAHHOTO CHATA . . . . . . . oootvoi it e

BBOHEHHE . . v vovv b v s m o mmm 8 55 555 GMafe3 36800 885554 965 s

o.1.

5.2.

5.3.

[Tepenyraunbie cocrosinua. IIIP-napel. ®usvka KoppeaupoBaHHOH
CGEH | . . s iss R @ E IS5 REEE § 55 BEEE L EE S EHE 3

Demrocekyunnbie curtansl KCCH B ycnoBuaXx ABYX(HOTOHHOTO BO3-
Oy2KIeHHs IBYMS CKPEIEeHHBbIMH JIa3ePHbIMU MYUYKAMH . . . . . . . . . . .

PemMTOCEKYHIHBIE HCCAEI0BAHUS CUIHAI0B (POTOHHOTO 3Xa M CHIHAJIOB
YeTHIPEXBOJHOBOrO CMelieHHs B KpucTasne CdS mpu KOMHaTHOH TeM-
TIEDATYDE, “i b e om » oria il Gl b § 5 5 508 5 8.8 28I E 95 B a5 o8 5w o
5.3.1. PesyabraTsl 3KCepuMeHTa MO (heMTOCEKYHHOMY YeThlPeXBOJIHO-
BOMYy cMelleHuio B Kpucrasie CdS npu komHatHOH Temnepatype (123).
5.3.2. IByx(oTOHHOE YeThIPpeXBOJHOBOE CMellleHHe W JJIHHHOBOJNHOBBIH
CIIBHT CIIeKTpa (PeMTOCeKYHAHOr0 (HOTOHHOrO 3xXa B kpucrtasie CdS npu
KOMHATHOH Temmneparype (124).

67

68

68

77

82

90

114

115
115
117

120

121



Oecaasrerue 5

5.4. O6HapyKeHHe (eMTOCEKYHIHBIX CHIHAJIOB KOPPEJIHPOBAHHOH CBOOOM-
HOW CBeTOBOH MHIYKUMH B KpucTamie CdS npu KomHaTHOH Temmepary-
pe B ycaoBusax OPIT . ... ... 126

3aKIIOUEHHE K THABE D . . . o v v e et e e e e e e e e e e e 127

[nasa 6. OpHOooTOHHBIE UCTOYHHKHN Ha OCHOBE CIIOHTAHHOrO mHapa-
METPHYECKOTO PACCESTHMS CBeTA . . . . . . . . . .. ... ........... 128

......................................... 128

6.1. CobcTBeHHBlE  paspabOTKH  MaKeTOB  HCTOYHHKOB — OZHO(OTOHHBIX
U 1BYX(OTOHHBIX COCTOsIHMI cBeTa Ha ocHoBe CIIP B pesonartope . .. 131
6.1.1. lenepauys nap OpTOroHa bHO-MOMSPU30BAHHbLIX poTOHOB B CITP-
npouecce B pesonartope (131). 6.1.2. OnHope3oHaTOPHBIH MapaMeTpH-
YeCKMH reHepaTtop cBeTa Kak ofHO(GOTOHHbBIH HCTOYHUK (133).

6.2. CoBpeMeHHOe cOCTOsIHME Pa3pab0TOK OAHO(MOTOHHBIX MCTOYHHKOB Ha
OCHOBEICIIP, ¢ i dinn tre s mom e s 6 v 5 lsth Baow £ 08 9 @604 8 5450558 134
6.2.1. Beenenune (134). 6.2.2. OcHoBHBIe HaNpaBJIeHUs] Pa3BHTHS HC-
C/Ie[IOBaHUH M 3KCIIeDPUMEHTa/IbHble JOCTHKEHHSI B 00JACTH CO3MaHMs
OHO(OTOHHBIX HCTOYHUKOB (137). 6.2.3. Metonbl MoJyueHHs] OJU-
HouHbX (portoHoB (139). 6.2.4. McTOYHUKHM Ha OCHOBE CIOHTAHHOIO
M3Jy4eHHsT OAMHOUYHBIX KBAaHTOBbLIX 00bekToB (141). 6.2.5. Mcrounuku
Ha OCHOBe HEeJMHEHHbIX onTHueckux siBaeHud (142). 6.2.6. Crartu-
cruka ¢oronos (143). 6.2.7. [IpocTpaHCTBEHHOE W BPEMEHHOE MYJib-
THUIJIEKCUPOBAaHHE ONHO(MOTOHHBIX MCTOUHMKOB Ha ocHoBe CIIP (145).
6.2.8. O BO3MOXKHOCTSIX OJHOBPEMEHHOrO BPEMEHHOIO U MPOCTPaH-
CTBEHHOTO MYJbTHIIeKcHpoBaHus (148).

3aKJUYeHHe K TIaBe 6. . . . . . ... 151

Beenenue

SAKIIOUCHUE . &' s 5 s 5 8555 9o @mE ¢ 5 805 65 9ME a7 13 B@EE 853 85 A 152
CHUCOK SIUTEPATYIB e o v 4 w4 i oo o s 5 o sl o n s = b oS e (e n msiin o 154



