DOTOHHBbIE KPUCTALIIBI

@DOTOHHBIE KPHUCTAJUIBI SABJISIIOTCA CPENOM, B KOTOPOM CO3aHbl MCKYCCTBEHHBIC OITHYECKHE
HEOHOPOJHOCTH. XapaKTepHas JJIMHA HEOJHOPOJHOCTEeH («IIepHO/ ONTHYECKOI CBEPXPEIETKI)
OOBIYHO Ha MOPSIKK OONbIIE MEepHOAa PEIIETKH HECYyLero Kpuctauia. Ecinu nepuos onTuyeckon
CBEPXPEIIETKH CPaBHUM C JJIMHOM HJIEKTPOMATHUTHOM BOJHBI, TO TIOBeAECHUE (OTOHOB
KapJIMHAIBHO OTIIMYACTCS OT UX MOBEIEHHS B PelIeTKe 0OBIYHOTO KPUCTAJIIA.

B BakyymMe W B OOBIUHBIX Cpefax (OTOHBI JBUXKYTCS C OOJBIIMMH CKOPOCTSMH, M €CJIH MBI
IBITAEMCSI UX «OCTAHOBUTHY», TO OHH MOTJIONIAOTCS, T.K. BCS MX SHEPTHUs CBsi3aHa ¢ JaBrkeHueM. Ho
B (DOTOHHBIX KpHCTa/iax cuTyarus uHas. CBoOOIHbIC (DOTOHBI MPEBPAIIAIOTCA B KBA3UYACTHUIIHI,
00pa3oBaHHBIC KOTCPCHTHBIM B3aMMOJICHCTBHEM CBETa C KPHUCTAIOM — MX HMHOTAA Ha3bIBAIOT
TsokensiMu - poroHamu (heavy photons). Slsnenne 3axBata, wim 1wieHeHus (confinement),
U3JTydeHHs JIAaBHO 3HAKOMO ONTHKAM MO psaay 3(PQPeKToB, HAOMIOIABIIMXCS B CIEKTPax ra3oBOro
paspsina. OfHAKO 3axBaT U3JIY4YeHHUs B (OTOHHBIX KPUCTAJIAX SIBISETCS MPUHIMITAATBHO HOBBIM
SIBJICHUEM, TaK KaK MPOMCXOAUT 03 MHOTOKPATHOTO TOTIJIOMICHHUS U ucmyckaHus (GoroHoB. OHO
3IeCh HEBO3MOXXHO B CHJIY OIPEACICHHBIX COOTHOLICHHHA MEXay mnapamerpamu (OTOHHBIX H
JJIEKTPOHHBIX JHEPreTHYECKUX 30H. [lepeHOoC wu3mydeHHsl MpU ero IUICHEHHH B (OTOHHOM
KpUCTa/ZIE HOCHT YIOPSIOYCHHBIH XapaKkTep, CYIIECTBEHHO OTJIMYasCh OT HM3BECTHOTO paHee
Xa0THYECKOTO JBHKCHUS B Ta30BOM cpeie.

Kakuie CyIIecTBYIOT TEOPETHUECKUE MOIXO/AbI K OMUCAHUIO (POTOHHBIX KPHCTAUIOB M TSHKEIBIX
¢dotonoB? (1 6ami). B 4éM mpuHIMNHATIBHBIC OTIIMYHS OJHOMEPHBIX, TBYMEPHBIX U TPEXMEPHBIX
¢doronnbix kpuctauoB? (1 6amr). Uro Takoe «poTOHHAsS 3amperiéHHAs 30HA», M UYEM
omnpenensroTes e€ rpaHuilbl (MPUBEIUTE OnpeaeacHne, GopMyIibl U moscHeHus) (2 6amia).

[TpoBoast aHamOTUI0 MEXAY TSHKETBIMU (DOTOHAMHU U ANEKTPOHAMH, (POTOHHBIE KPHUCTAIIBI MOXKHO
pa3ienuTh Ha TMPOBOAHUKH, MOJYMPOBOAHUKH, H30JSATOPbl U CBEPXHPOBOAHUKU. DOTOHHAs
«CBEPXMPOBOJIUMOCTH», B OTIMYHE OT IIEKTPUUECKOM, HE TPECTABISAET OOJIBIINX TPYIHOCTEH.

Hapucyiite cxeMy B3aMMHOTO pACIOIOKEHHS (OTOHHBIX W DIICKTPOHHBIX JHEPTETHYCCKHUX
(pa3peméHHbIX) 30H B ()OTOHHOM MPOBOJTHHKE, TOJYIIPOBOJHHUKE, H30JISATOPE U CBEPXIIPOBOJIHUKE
(1 6amn).

Hcnonp3oBaHue (GOTOHHBIX MOJIYIPOBOJAHUKOB YAOOHO JJIsl OpraHU3alliu YIPABJICHUS CBETOBBIMU
IIOTOKAMH. OJTO MOJKHO [I€1aTh, HAIlpUMEp, BIMsS Ha IOJOXKEHUE W INUPHUHY DJIEKTPOHHBIX H
(oTOHHBIX 3anpemEHHbIX 30H. [103TOMY (DOTOHHBIE KPHCTAIIIBI CYJIAT OOJIBIINE BO3MOXKHOCTH IS
co3/laHusl (DOTOHHBIX JUOJOB, TPAH3UCTOPOB, JIOIMUYECKUX HIIEMEHTOB, Ja3€pOB HOBOIO THIIA,
ONTUYECKUX KOMIBIOTEPOB, XpaHEHUS U Mepeaud HHPOPMALUH.

OO0BsicHUTE BO3MOXKHOE YCTPOMCTBO M MPUHIIUI PabOTHI
doronHoro gmoga W (OTOHHOTO  TPAH3UCTOPA.
@OTOHHBIM AWOA — BJIEMEHT, MPONMYCKAIOUIUHA CBET B
OJIHOM HAIPAaBJICHUH W HE MPOIYCKAIOIUN B JIPYTOM.
Kakne mnpeuMmyIiecTBa MMEIOT 3TH YCTPOWCTBA MEpE.
9JIEKTPOHHBIMU aHanoramu? (3 6auia).

Emte ogHa BO3MOXKHOCTB, TIpeiocTaBisieMas OTOHHBIMU
KpUCTaNIaMH, — CO3JJaHHE HOBOTO THIIA BOJHOBOJIOB.
Paguyc u3ruba OOBIYHOTO CTEKIOBOJIOKHA HE MOXET
OBITh OYCHb MAJICHBKHM, MHAYE CBET MOKHMHET BOJHOBO. [103TOMY /i1l M3MEHEHHS HANPaBJICHUS
JBUKEHUS BOJHBI, HanpuMep, Ha yrol 90 rpagycoB TpeOyeTcsl pacCTOSIHHE MOPSIKA JECATH JTHH




BOJIH (pHC. cieBa). A B BOJIHOBOJC M3 (DOTOHHBIX KPUCTAJUIOB MOTPEOYETCS PACCTOSHHUE MOPSIKA
OJTHO¥ JJTMHBI BOJIHBI U Ja)K€ MEHbIe (pUC. crpaBa). DTO MO3BOJISIET dPPEKTUBHO YBEIUYMBATDH
TUIOTHOCTB AJIEMEHTOB (JOTOHHBIX CHCTEM.
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OObsicauTe, 3a c4€t dvero pgocturaercs 3TOT dddekrt. I[lepeuncnure crnocoObl yrnpaBieHUS
pacnipoctpaneHreM (GpoToHa B GOTOHHOM KpucTaiie (3 6aia).

B paborax, BBIMOJHEHHBIX B HCCIEIOBATEILCKUX IIEHTpaX [apBapJCKOTO YHHUBEPCUTETA,
coobmanock 00 "ocraHoBke" cBeTa. BomHOBOW Iyr, 3aHUMAIONUA B BaKyyMe HECKOJIBKO
KHJIOMETPOB, OBUT CXKaT J0 pa3MepoB B HECKOJIbKO MUJUIMMETPOB, YTO COOTBETCTBYET CHIKEHHUIO
IPYIIOBOH CKOPOCTH CBETA JIO COTHH METPOB B CEKYHAY. DKCIEPHMEHTATOPHI 3aIlMCHIBAIA BO
BXOJTHOM CBETOBOM CHUTHale WHpopMaIioo ¢ dYacrotoir wMoaymsmumu 1 kI, a 3arem
BOCCTAHABIIMBAJIM €€ M3 CXKATOIO0 COCTOSHHSA. TakuM o0pa3oM, OBUIO HEMOCPEICTBCHHO
MPOJIEMOHCTPHPOBAHO CO3AHHE IIEMEHTOB MaMSITH Ha TSKEIbIX (POTOHAX.

KakoBo mpenensHO BO3MOXKHOE CHIDKEHHE CKOPOCTH (DOTOHa B (DOTOHHOM KPHCTAJUIE, M KaKOBa
npe/ieNbHas IIOTHOCTH 3aMCH HHPOPMAIMK YKa3aHHBIM CIIOco00M (B OuTax)? (2 6asia).

TexHonorust (OTOHHBIX KPUCTAJUIOB IIO3BOJIIET CO3/1aBaTh BELIECTBA C OTPULIATEIBHBIM
IIOKa3aresneM IpesomiieHus. Takue MaTepuassl OTKPBIBAIOT IYTh K CO3JaHUIO0 HOBBIX YHHKAJIBHBIX
ONTUYECKUX MpuOOopoB. AHrnuiickuii ¢usuk J[xoH IleHapu mokasan, 4ToO BO3MOXKHO CO3JaHHE
"cynepimH3bl", KoTOpas OyneT (oKycHpoBaTh CBET B 00JIaCTh, pa3MEPOM B COTHHU Pa3 MEHBIIIYIO,
YeM JUIMHA BOJHBI [1a/IAl0ILEr0 CBETA.

Uem 0OyCNOBJIGH OTpHUIIATEIBHBIA IMOKA3aTeNh MPEOMIICHUS Marepuaia ¢ (PU3UYECKOW TOYKH
3peHHs, ¥ KaK MOYKHO CO3/1aTh TaKhe MaTepHaibl Ha mpaktuke? (4 6amna). Hapucyiite cxemy
pacnpocTpaHeHUs CBeTa B <«CylepiuH3e». BO3MOXHO 1M cOo3[JaTh aHAJOT «CYNEPIUH3bI» U3
MaTepHaJIOB C TOJI0KUTEIBHBIM MOKa3aTeneM npenomicaus? (1 6amr).

Kakue siBI€HHsT MOTYT MPOHM30MTH, eciii (oToH OymeT chOoKycHpoBaH B 007acTh, B COTHH pa3
MEHBIIYIO JUTHHBI €r0 BOJHBI? (2 6aJjiiia).

UYTo W3MEHHTCs, €ClIM pa3Mepbl CyOMHKPOHHBIX MHKpOc(ep B ITOHW 3ajadye YMEHBLIUTH JIO
pa3MepoB KBaHTOBBIX ToueK (5 0a10B)?



