BiusiHue YPOBHS 3HEPrUU BHEIIHET 0 3JIEKTPOHHOTO CJI0S
aTOMOB Ha MpeJIOMJIEHHE CBeTa B BenlecTBe. Pe3ybTaThl

HCCJICA0BaAaHUA.

ABTop: YepHoB Anapeit BaraguciaaBoBu4

Conepxanue
AHHOTaIms — 2 CTp.
Metoasl — 3 — 10 cTp.
Pesynbrater — 10 —12 cTp.
3akmouenue — 12 crp.

CnpaBounslii paznen — 13 ctp.

o ok w D P

Hexmaparus — 13 ctp.



1. Au”HoTanus.

B 3TOM Hcciie1oBaHNM U3y4anaoch B3aUMOIEHCTBUE IEKTPOMArHUTHBIX BOJIH C
MPO3paYHBIMU BEILIECTBAMU, KOTOPOE MPOSBIISIETCS B BUJE MTPEIOMIICHUS cBeTa. B
XO/JIe HCCleI0BaHUs Obla Moxy4eHa (popMyia, moKas3bIBaoasi 3aBUCUMOCTb
MOKA3aTesl MPEJOMIICHUS CBETA OT SHEPIUU BHEIIHUX 3JIEKTPOHHBIX CIOEB aTOMOB
BeriecTBa. C MOMOIIBIO ATOH OCHOBHOM (POPMYJIBI OBLIIO OMPEENIEHO KOJTUIECTBO
($h0oTOHOB, 00pa30BAHHBIX MPU B3aUMOACHCTBUU AJIEKTPOMArHUTHBIX BOJIH C
BEILIECTBOM U 3aHeceHO B Tabnuily. [Ipu ananu3e Tabauibl BBISICHUIOCH, YTO
KOJIMYECTBO TaKuX ()OTOHOB CTAOMIIBLHO M TIOYTHU HE 3aBUCHUT OT JIJTUHBI
AJIIEKTPOMATHUTHBIX BOJIH. DTO MO3BOJUIIO MOJTYYUTh U3 OCHOBHOUM (POPMYIIbI
bopmyy Uil ONIpeAesIeHHs ToKa3aTessl MPeJIOMIICHHS CBETa HA OCHOBE SHEPIUn
doTona. [lonydyeHnast hopmya sSBISETCS aHAJIOTOM AucriepcuoHHON Gopmyiibl. C eé
MOMOIIIBIO ObUT BeIYUCIEH 41 MoKa3aTenb IpeIoOMJICHHS CBeTa. B mHEpTHBIX ra3ax
pacxoskaeHue ¢ 1abopaTopHEIMK MoKazaTensaMu coctasuao +108 — 107, B xuaxux u
TBépAbIX BemecTBax: +10° % —10°. IIpu 5ToM pacuéTHBIE qUANa30Hbl BOJIH
COCTaBJISUIM: B MHEPTHBIX razax 140 HMm u 195 HM, B KUIKUX U TBEPABIX BENIECTBAX:
60 — 80 am. [Tomyuennyto huzudeckyro GopmMyy MOKHO MPUMEHSTh K TAKOMY K€
HIMPOKOMY KPYTy MPO3payHBIX BEUIECTB, Kak aMnupudeckue Gopmyiisl ['apTmMana u
Koum. Beicokasi ToUHOCTB 3TOM (hOpMYJIbI MOATBEPANIIA TPABUIBHOCTH OCHOBHOM
bopMyIIbI.

B sToMm uccrienoBanuu Obl1a moyyeHa popmysia mpeesna CKOpoCcTH
pacrpoCcTpaHeHHUs dJIEKTPOMArHUTHBIX BOJIH B BemiecTBe. [1o 3Toit popmyre Obu1n
onpenesieHsl 12 npeaenoB CKOPOCTH PACIPOCTPAHEHUS AJIEKTPOMAarHUTHBIX BOJIH B
MPO3paYHBIX BEIIECTBAX U 3aHECEHBI B TAOJIHILY.

HccnenoBanus B 3TOM HAIPaBICHUH MPOJIOJHKAIOTCS.
Kuarouessle ciioBa. BzanmopenicTBre cBeTa ¢ BEIIECTBOM, IPEJIOMIICHUE
CBETa B BEIIECTBE, JICKTPOHHBIN CJION aTOMa, ypOBEHb YHEPTHUH DJICKTPOHHOTO
CJIOsI, KOJIMYECTBO HOBBIX (JOTOHOB, HOBAs TUCTIEpCHOHHAs (hopMyIIa, MPeeibl

CKOPOCTH PACIIPOCTPAHCHUA DJICKTPOMArdUTHBIX BOJIH B ITPO3pavYHbIX BCIICCTBAX.



2. MeToabl

2.1. Ilpexxne 4em MpUCTyUTh K UCCIIETOBAHHIO, BHECEM SICHOCTh B
TEPMUHOJIOTHIO, KOTOpasi OyJIeT UCIOJIb30BaThCs B 3TOM crarhe. [Ipenomiienue
CBETA MPOUCXOUT B PE3yJIbTaTE B3aUMOJICHCTBUS CBETA (3JIEKTPOMArHUTHBIX
BOJIH) C MTPO3pauHbIMU BellecTBaMu. [Ipu 3TOM B3auMoIeiCTBUM BHELTHUE
(GOTOHBI OTJIOMIAIOTCS AaTOMaMHU, @ BMECTO HUX BO BHEIIIHUX JIEKTPOHHBIX CIOSIX
aTOMOB 00pa3ytoTcs HOBbIe POTOHBI. HO CTpyKTYpHOM eTUHHIIeH MPO3payHbIX
BEILIECTB SIBJIAIOTCS HE TOJIBKO aTOMBI, HO TAK)KE€ MOJIEKYJIbI, KOTOPbIE MOTYT
COCTOSITh M3 MHOXKECTBA aTOMOB M UIMETh CIIOKHYIO CTPYKTYpy (Harmpumep,
OpraHUYecKue BeIIeCcTBa). B CBsA3M € 3TUM, B 3TOM CTaThe BMECTO MOHSITHUS
«BHEIIHUI IJIEKTPOHHBIN CJI0Il aTOMOB BellleCTBA», IPUMEHsIeTCA Ooliee
YHUBEPCAIBHOE TTOHATHE. « BHEIITHUM 3JIEKTPOHHBIH CJION BEelIeCTBA).

B sTom uccrnenoBanuu Huke OyaeT npecraBieHa popmyia MakKCUMaTbHON
HHEPTUU AJIEKTPOHHBIX 00JIAKOB MPU PACIIPOCTPAHEHUU CBETA B BEIIIECTBE.
Crtpykrypa 3Toi (OpMYyJIbI TOJTHOCTHIO TOBTOPSIET CTPYKTYPY U3BECTHOM
pensTuBUcTCKON (popmyna DiiHiTelHa (hopMyria MOTHON SHEPTUH JIBHKYIIETOCS

CO CKOpOCTBIO V Tena). BHauane npueaém Gpopmyity DiHIIITEHHA.

2
__Imgc _ E
Etotal = V2 i Eggra) = V2 (1'1)
1-— 1-—

C C

1€ Eota1 — TTIOJTHAS SHEPTUS IBUKYIIETOCS TENA.
E — sHeprus nokosiierocs tena.
V — CKOpPOCTb TeJ1a.

C— CKOpPOCTb CBETA B BAKyyME.

Teneps HanuiieMm GopMysly MaKCUMaJIbHOTO YPOBHS JHEPTUU BHEUTHETO

QJICKTPOHHOI'O CJIOS BCIICCTBA.

E
Emax = 2 (1-2)
1-2

rZie V— CKOPOCTh PacIpOCTPaHCHUS 3JICKTPOMArHUTHON BOJIHBI B BEIIIECTBE.
C — CKOpPOCTh CBETa B Bakyyme, 299792458 m/c.
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E nax — MAaKCUMAaJIbHBIA YPOBEHb DHEPTUU BHEITHETO JIEKTPOHHOTO 105 (B
nr000oM BemecTBe). E ¢ MOCTOSHHAS BETMYMHA, KOTOpask paBHA SHEPTHH
CBOOOJTHOTO DJICKTPOHA! mec2 = 8,1871058 - 10_14I[>K (rme m, = 9,1093837-
10731 xr)

E — ypoBeHb 2HEpTUY BHEITHETO JICKTPOHHOTO CJI0SI BO BpEeMsI
B3aMMO/ICHCTBUS C AJICKTPOMAarHUTHOW BOJIHOM (cBeTOM), JIK.

C yuéroMm Toro, uto n = ¢/y, npeobpaszyem popmyiy (1-2) u B pesyasrate
noJryarM (OpMYITy JUTsl OTIPEACIICHHsI TTOKa3aTeN s IPEIOMIICHHSI CBETa B

3aBUCUMOCTHU OT BCIIMYHMHBI DOHCPIMU BHCUIHCTO 3JICKTPOHHOI'O CJIOSA:

E sBisieTcs nepeMeHHOM BEITMYMHOMN M CKIIaJbIBAaeTCs U3 ABYX BennuuH Eg

u AE. B pesynbrare noiayuum hopmymy:

1
(Eg+AE) 2

D) * (14)

rne Eg — 6a30BbIil ypOBEHb SHEPTHH BHEITHETO JICKTPOHHOTO CJIOS

n=(1—

Emax

BemiecTna, Jx. Ey sBisieTcss MHAMBUAYyaTbHOM BETUYMHOM [T KaXKI0TO
MPO3pPaYHOTO BEIIECTRA.

AE — yBenuyeHne SHEpruy BHEIIHETO JIEKTPOHHOIO CJIOS BEIIECTBA ITPU
B3aUMOJICUCTBUU C 3JICKTPOMArHUTHBIMU BOJIHaMH, J[>k. B xozxe aToro
B3aUMOJICHCTBUS CTapble (POTOHBI MOTJIOMIAIOTCS aTOMaMHM, a B DJIGKTPOHHOM CJIOE
obpasyrorcs HoBble GpoTonbl: AE =K e, (1-5), rae e, —sneprus dorona, Jhx, K-
KOJIMYECTBO HOBBIX (DOTOHOB.

B tabmuie 1 mpeacrasieHsl 78 mokasareiei mpeloMISHUS CBETa B
BHJIMMOM JIFana3oHe B 12 mpo3padyHbIX BEIIECTBAX, KOTOPHIC HAXOAATCS B TPEX
arperaTHhIX COCTOSIHUSIX: Ta3000pa3HOM, KUAKOM, TBEPAOM. (DTH MOKa3aTeH
MPEJIOMIICHUS] HaXOISTCSl B UHTEPHETE B IIMPOKOM AocTyIrie. B KoHIle cTaThbu

MPUBEAECHBI UICTOYHUKU UH(OPMAIIIH).



Tao6a.1

Laboratory
Eo, Emax A k ey AE E refractive
10714 nm 10719 10-14] 10-14] index
1 2 3 4 5 6 7
1. Helium 587,7 | 118 | 3,3800337 | 0,0039809 | 0,1908843 1,0002719
E,=0,1869034 501,7 | 116 | 3,9594296 | 0,0045769 | 0,1914803 1,0002736
Enhax = 8,1871058 492,3 | 115 | 4,0350311 | 0,0046469 | 0,1915503 1,0002738
4715 | 116 | 4,2130350 | 0,0048917 | 0,1917951 1,0002745
4473 | 117 | 4,4360112 | 0,0051711 | 0,1920745 1,0002753
2. Krypton 645,8 | 120 | 3,0759458 | 0,0037038 | 0,1906031 1,0002711
E,= 0,1868993 605,8 | 118 | 3,2790456 | 0,0038796 | 0,1907789 1,0002716
E,.. =8,1871058 587,3 | 118 | 3,3823358 | 0,0039850 | 0,1908843 1,0002719
565,1 | 116 | 3,5152111 | 0,0040903 | 0,1909896 1,0002722
556,4 | 116 | 3,5701758 | 0,0041605 | 0,1910598 1,0002724
450,4 | 117 | 4,4104037 | 0,0051403 | 0,1920396 1,0002752
3. Water 706,5 | 2949 | 2,8116714 | 0,0829289 5,397867 1,33002
670,8 | 2939 | 2,9613086 | 0,0870406 | 5,4019787 1,33080
Ey=5,3149381 656,3 | 2937 | 3,0267344 | 0,0888823 | 5,4038204 1,33115
Enax = 8,1871058 587,6 | 2922 | 3,3806089 | 0,0987908 | 5,4137289 1,33304
t=20 °C 577,0 | 2921 | 3,4427137 | 0,1005672 | 5,4155053 1,33338
546,1 | 2921 | 3,6375129 | 0,1062478 | 5,4211859 1,33447
501,6 | 2929 | 3,9602189 | 0,116000 5,4309381 1,33635
486,1 | 2936 | 4,0864962 | 0,119977 5,4349151 1,33712
471,3 | 2946 | 4,2148224 | 0,1241507 | 5,4390888 1,33793
4471 | 2966 | 4,4429564 | 0,1317995 | 5,4467376 1,33942
4. Heptane 656,3 | 2348 | 3,0267344 | 0,0710618 5,66762 1,38572
E(=5,5965582 589,3 | 2361 | 3,3708566 | 0,0795718 5,67613 1,38764
Enax = 8,1871058 546,1 | 2389 | 3,6375129 | 0,0868903 | 5,6834485 1,38930
t= 20 °C 501,6 | 2437 | 3,9602189 | 0,0964911 | 5,6930493 1,39149
486,1 | 2459 | 4,0864962 | 0,1005057 | 5,6970639 1,39241
5. Trimethylpentane 656,3 | 1762 | 3,0267344 | 0,0533438 | 5,6841077 1,38945
Ey=5,6307639 589,3 | 1842 | 3,3708566 | 0,0621106 | 5,6928745 1,39145
Enax = 8,1871058 546,1 | 1912 | 3,6375129 | 0,0695652 | 5,7003291 1,39316
t= 20 °C 501,6 | 2006 | 3,9602189 | 0,0794475 | 5,7102114 1,39544
486,1 | 2044 | 4,0864962 | 0,0835456 | 5,7143095 1,39639
6. Methylohexan 656,3 | 1541 | 3,0267344 | 0,0466364 | 5,8164337 1,42094
Ey =5,7697973 589,3 | 1642 | 3,3708566 | 0,0553662 | 5,8251635 1,42312
Enax = 8,1871058 546,1 | 1725 | 3,6375129 | 0,0627327 5,83253 1,42497
t= 20 °C 501,6 | 1831 | 3,9602189 | 0,0725096 | 5,8423069 1,42744
486,1 | 1874 | 4,0864962 | 0,0765667 5,846364 1,42847
7. Toluene 656,3 | 4868 | 3,0267344 | 0,1473318 | 6,0774326 1,49243
E(=5,9301008 589,3 | 4811 | 3,3708566 | 0,1621771 | 6,0922779 1,49693
Eax = 8,1871058 546,1 | 4811 | 3,6375129 | 0,1750032 6,105104 1,50086
501,6 | 4854 | 3,9602189 | 0,1922287 | 6,1223295 1,50620
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t=20°C 486,1 | 4881 | 4,0864962 | 0,1994809 | 6,1295817 1,50847
8. Eluorite 670,8 | 1368 | 2,9613086 | 0,0405216 | 5,8613491 1,4323
(fluorspar) 656,3 | 1365 | 3,0267344 | 0,0412998 | 5,8621273 1,4325
E,= 58208275 643,8 | 1364 | 3,0855014 | 0,0420778 | 5,8629053 1,4327
E. = 81871058 589,3 | 1386 | 3,3708566 | 0,0467348 | 5,867562 3 1,4339
e o 540,1 | 1386 | 3,6779223 | 0,0509908 | 5,8718183 1,4350
t=18°C 508,6 | 1424 | 3,9057134 | 0,055619 | 5,8764465 1,4362
486,1 | 1427 | 4,0864962 | 0,0583115 | 5,879139 1,4369
9. Fused quarts 656,3 | 2436 | 3,0267344 | 0,0737181 | 5,9521256 1,45640
643,8 | 2429 | 3,0855014 | 0,0749573 | 5,9533648 1,45674
E¢=5,8784075 589,3 | 2408 | 3,3708566 | 0,0811707 | 5,9595782 1,45845
Enhax = 8,1871058 546,1 | 2399 | 3,6375129 | 0,0872484 | 5,9656559 1,46013
t=18 °C 533,8 | 2397 | 3,7213297 | 0,0891958 | 5,9676033 1,46067
508,6 | 2398 | 3,9057134 | 0,0936577 | 5,9720652 1,46191
486,1 | 2403 | 4,0864962 | 0,0982123 | 5,9766198 1,46318
480,0 | 2405 | 4,1384288 | 0,0995361 | 5,9779436 1,46355
10. Sylvin 670,8 | 3400 | 2,9613086 | 0,1006951 | 6,0579444 1,4866
656,3 | 3394 | 3,0267344 | 0,1027146 | 6,0599639 1,4872
E(=5,9572493 643,8 | 3383 | 3,0855014 | 0,1043945 | 6,0616438 1,4877
Enax = 8,1871058 589,3 | 3365 | 3,3708566 | 0,1134309 | 6,0706802 1,4904
t=18°C 546,1 | 3365 | 3,6375129 | 0,1224047 | 6,079654 1,4931
508,6 | 3387 | 3,9057134 | 0,1323033 | 6,0895526 1,4961
486,1 | 3414 | 4,0864962 | 0,1395142 | 6,0967635 1,4983
11. Rock salt 670,8 | 3541 | 2,9613086 | 0,1048533 | 6,2262049 1,5400
656,3 | 3526 | 3,0267344 | 0,1069151 | 6,2282667 1,5407
Ey=6,1213516 643,8 | 3513 | 3,0855014 | 0,1083855 | 6,2297371 1,5412
Enax = 8,1871058 589,3 | 3497 | 3,3708566 | 0,1174626 | 6,2388142 1,5443
t=18 °C 546,1 | 3485 | 3,6375129 | 0,126762 | 6,2481136 1,5475
508,6 | 3505 | 3,9057134 | 0,1365644 | 6,257916 1,5509
486,1 | 3517 | 4,0864962 | 0,1437211 | 6,2650727 1,5534
480,0 | 3520 | 4,1384288 | 0,1457172 | 6,2670688 1,5541
12. Calcareous 670,8 | 2703 | 2,9613086 | 0,0816256 | 6,5222089 1,6537
656,3 | 2696 | 3,0267344 | 0,0816256 | 6,5222089 1,6544
E¢=6,4405833 643,8 | 2690 | 3,0855014 | 0,0829867 6,52357 1,6550
Enax = 8,1871058 589,3 | 2690 | 3,3708566 | 0,0906652 | 6,5312485 1,6584
t=18 °C 546,1 | 2690 | 3,6375129 | 0,0978405 | 6,5384238 1,6616
508,6 | 2716 | 3,9057134 | 0,106076 | 6,5466593 1,6653
486,1 | 2731 | 4,0864962 | 0,1116036 | 6,5521869 1,6678

B nepBom ctosbnie Tadmaunbl 1 Haxoasares mokazatenu Eg vt Ep a4 B 12

BemecTBax. Ep .y = 8,1871058 - 1014 JIx siBJIsIeTCSl OIMHAKOBOM

NMOCTOSIHHOM BEJIMYMHOM ISl BCEX NMPOo3pavHbIX BCIICCTB.

Benuuuna Eg , Ha060poT, ABISETCS HHAUBUAYATHHOM JIJIST KaXKOTO

BelecTsa. B atom uccnenoBanuu 3Hauenue Eqg onpenensnace metonomM noadopa




MOCJIE PACUY€TOB CUCTEM YPABHEHUN C UCIIOJIb30BAHUEM IOKA3aTEIIEH
IIPEJIOMIICHUS CBETA.

B 1mrectom cron0Oriie Tadbnuie Haxoasarcs 3Hauenus E. Bennunna E

, 1
ompenensiach Ha ocHoBe dopmynsl 1-3: E= [1 — = Enax

B msitoM crostore Tadmuinet Haxosarcs 3HaueHus AE. Benuuuna AE
onpexnensinacsk: AE = Eg — E.

B geTBépTOM CTO0IIC TAGIHUITBI HAXOAATCS 3HAYCHUSI SHEPTHUU (POTOHOB.

. hc
Bennuuna e, onpezensiack o Gopmyse: e, = -

B tpeTpeM cToisiOne Tabanibl HaXOAUTCs KoarudecTBoO (hoToHOB. KomnuecTBo

_ AE
dboTOHOB onpenensiioch no hopmyne: K = -
Y

Kak MO>HO BUJIETh U3 Ta0IUIBI 1, KOJIMYeCTBO 00pa3yeMbIX BO BHELIHEM
3JIEKTPOHHOM cJi0e (JOTOHOB OTHOCHTEJIbHO CTA0M/JIBLHO B BUIMMOM /JUATNIA30HE
KaK/10r0 0TAeJbHO B3ITOI0 BellecTBa. JTa 0COOEHHOCTh MO3BOJIET IPUMEHUTH
pacuMpeHHbId BapuaHT popmysl 1-4 mis onpeneneHus mokazaTesneil mpeoMIICHHs

CBCTa B IIPO3pPAavYHbIX BCHICCTBAX. I[J'Iﬂ 9TOI'0 JOCTATOYHO 3HATb DHCPIUIO (bOTOHa ey u

KosindecTBO GoToHoB K:

1

2\ "2
n=(1- B ")

max

Hanpumep, B KpuntoHe, rae konmdectBo GoToHOB K moutn oguHakoBoe ist
BCEX JIJIMH BOJH (CM. Tabu1. 1), 111 TOYHOTO pacyéTa mokKaszaTese mpeoMIICHHS
JOCTaTOYHO SUHOTO MoKa3arens K st Bcero criekTpa BoJH. To e caMoe OTHOCUTCSI
K IpPyroMy HHEPTHOMY Ta3y — TelHIO.

Ho B *uIKOCTSIX ¥ TBEPABIX BEIECTBAX KoJeOaHus K BHYTpH CIIEKTpa BOJH
(cM. Taba. 1) cymiecTBeHHO OosbllIe, YeM B MHEPTHBIX ra3ax. [loaromy ans nomydenus
BBICOKOTOUYHBIX PE3yJIbTaTOB JUAMA30HbI B )KUIKUX M TBEPABIX BEIIECTBAX
HE00X0MMO Pa30UTh HA HECKOJIBKO PACUETHBIX JUANa30HOB. B cBsi3u ¢ ATUM ObLIa
cocTaBJieHa BTopas Tabnuua (TadJ. 2), I1e [uamna3oHbl B BEleCTBaX ObLIN pa3OUThI Ha

3-4 pacuéTHbix quana3oHa (B cpenneM 60-80 HMm).
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TaoJ1. 2

B2, | 52, |8
EO! Emax A k eY C_; T‘é % E % % %
o £ £ == o
10714 nm 107°] | §® g = 5
1 2 3 4 5 6 7
1. Helium 587,7 3,3800337 | 1,0002717 | 1,0002719
E¢=0,1869034 501,7 | 116 | 3,9594296 | 1,0002736 | 1,0002736
E, . = 8,1871058 4923 4,0350311 | 1,0002739 | 1,0002738 | 108
lim v =299714327 m/s | 4715 4,2130350 | 1,0002745 | 1,0002745 | —10~"
4473 4,4360112 | 1,0002752 | 1,0002753
2. Krypton 645,8 3,0759458 | 1,0002707 | 1,0002711
Eo= 0,1868993 605,8 3,2790456 | 1,0002714 | 1,0002716
E,. =8,1871058 587,3 3,3823358 | 1,0002717 | 1,0002719 10 '87
lim v =299714330 m/s |265.1 116 | 3,5152111 | 1,0002722 | 1,0002722 | —10
556,4 3,5701758 | 1,0002724 | 1,0002724
450,4 4,4104037 | 1,0002752 | 1,0002752
3. Water 706,5 | 2944 | 2,8116714 | 1,32999 1,33002
670,8 | 2939 | 2,9613086 | 1,33080 1,33080
Eo=5,3149381 656,3 | 2937 | 3,0267344 | 1,33115 1,33115
Enax = 8,1871058 587,6 | 2927 | 3,3806089 | 1,33307 1,33304
t=20°C 577,0 | 2925 | 3,4427137 | 1,33340 1,33338 106
lim v =228031558 m/s | 546,1 | 2921 | 3,6375129 | 1,33447 1,33447 | —10°
501,6 | 2932 | 3,9602189 | 1,33637 1,33635
486,1 | 2936 | 4,0864962 | 1,33712 1,33712
471,3 | 2947 | 4,2148224 | 1,33795 1,33793
4471 | 2966 | 4,4429564 | 1,33942 1,33942
4. Heptane 656,3 | 2348 | 3,0267344 | 1,38572 1,38572
E(=5,5965582 589,3 | 2373 | 3,3708566 | 1,38773 1,38764
Enax = 8,1871058 546,1 | 2389 | 3,6375129 | 1,38930 1,38930 10
t=20 °C 501,6 | 2442 | 3,9602189 | 1,39153 1,39149
limv =205672872 m/s | 486,1 | 2459 | 4,0864962 | 1,39241 1,39241
5. Trimethylpentane 656,3 | 1762 | 3,0267344 | 1,38945 1,38945
Eo=5,6307639 589,3 | 1853 | 3,3708566 | 1,39153 1,39145
Enax = 8,1871058 546,1 | 1912 | 3,6375129 | 1,39316 1,39316 105
t=20 °C 501,6 | 2011 | 3,9602189 | 1,39547 1,39544
limv=217630778 m/s | 486,1 | 2044 | 4,0864962 | 1,39639 1,39639
6.Methylohexan 656,3 | 1541 | 3,0267344 | 1,42094 1,42094
Eo =5,7697973 589,3 | 1653 | 3,3708566 | 1,42321 1,42312
Enax = 8,1871058 546,1 | 1725 | 3,6375129 | 1,42497 1,42497 10
t=20 °C 501,6 | 1836 | 3,9602189 | 1,42749 1,42744
limv=212691861 m/s |486,1 | 1874 | 4,0864962 | 1,42847 1,42847
7. Toluene 656,3 | 4868 | 3,0267344 | 1,49243 1,49243
E(=5,9301008 589,3 | 4833 | 3,3708566 | 1,49715 1,49693
Enax = 8,1871058 546,1 | 4811 | 3,6375129 | 1,50086 1,50086 10
t=20 °C 501,6 | 4863 | 3,9602189 | 1,50631 1,50620
lim v =206695464 m/s | 486,1 | 4881 | 4,0864962 | 1,50847 1,50847




8. Fluorite 670,8 | 1368 | 2,9613086 | 1,4323 1,4323
(fluorspar) 656,3 | 1366 | 3,0267344 | 1,4325 1,4325 6
Ey= 58208275 6438 | 1364 | 3,0855014 | 1,4327 1,4327 10
B 81871058 589,3 | 1376 | 3,3708566 | 1,4338 14339 | —10°-
“max = = 540,1 | 1386 | 3,6779223 | 1,4350 1,4350
}.‘18 f210819240 . 5086 [ 1410 [39057134 [ 1,4361 | 14362
mv= MIS 4861 | 1427 | 4,0864962 | 1,4369 1,4369
9. Fused quarts 656,3 | 2436 | 3,0267344 | 145640 | 1,45640

643,8 | 2431 | 3,0855014 | 1,45675 | 1,45674
E,= 5,8784075 589,3 | 2408 | 3,3708566 | 1,45845 | 1,45845
E,., = 81871058 546,1 | 2399 | 3,6375129 | 1,46013 | 1,46013 | 107
t=18 °C 5338 | 2397 | 3,7213297 | 1,46067 | 1,46067 | —10°
lim v = 210819240 m/s | 508,6 | 2400 | 3,9057134 | 1,46193 | 1,46191

486,1 | 2403 | 4,0864962 | 146318 | 1,46318

480,0 | 2404 | 41384288 | 1,46354 | 1,46355
10. Sylvin 670,8 | 3398 | 2,9613086 | 1,4866 1,4866

656,3 | 3394 | 3,0267344 | 1,4872 1,4872
E,=5,9572493 643,8 | 3391 | 3,0855014 | 1,4878 1,4877 | 10°
E,., = 8,1871058 589,3 | 3376 | 3,3708566 | 1,4905 1,4904 | —10°
t= 18 °C 546,1 | 3365 | 3,6375129 | 1,4931 1,4931
lim v = 205646032 m/s | 508,6 | 3396 | 3,9057134 | 1,4962 1,4961

486,1 | 3414 | 40864962 | 1,4983 1,4983
11. Rock salt 670,8 | 3541 | 2,9613086 | 1,5400 1,5400

656,3 | 3526 | 3,0267344 | 1,5406 1,5407
E,= 6,1213516 643,8 | 3513 | 3,0855014 | 1,5412 1,5412
Eax = 8,1871058 589,3 | 3497 | 3,3708566 | 1,5444 1,5443 106
t=18 °C 546,1 | 3485 | 3,6375129 | 1,5475 15475 | —10%
lim v = 199079265 m/s | 508,6 | 3505 | 3,9057134 | 1,5510 1,5509

486,1 | 3517 | 4,0864962 | 1,5534 1,5534

480,0 | 3520 | 4,1384288 | 1,5541 1,5541
12. Calcareous 670,8 | 2703 | 2,9613086 | 1,6537 1,6537

656,3 | 2696 | 3,0267344 | 1,6544 1,6544
E,= 6,4405833 643,8 | 2690 | 3,0855014 | 1,6550 16550 | 10°
E,., = 81871058 589,3 | 2690 | 3,3708566 | 1,6584 1,6584
t=18 °C 546,1 | 2690 | 3,6375129 | 1,6616 1,6616
lim v = 185082455 m/s | 508,6 | 2716 | 3,9057134 | 1,6653 1,6653

486,1 | 2731 | 4,0864962 | 1,6678 1,6678

Kak BuguM, B Tabnuiie 2 B KaXKJ0M BEIIECTBE MPUCYTCTBYIOT 3-4 OMOPHBIX

nokasatesis K (OHM BBIZIEICHBI KUPHBIM MIPUPTOM U CEPBIM IBETOM). Yepes

MIpUMEHEHUE ITUX MoKa3aTesnei Obut onpenesncH 41 ycmoBHO HEM3BECTHBIN MTOKa3aTelb

MPEJIOMJICHUS CBETA B PACUETHBIX JIMANAa30HaX BOJIH. B 0CHOBY 3THX pacy€ToB ObLIO

IMOJIOKCHO paBHOMCPHOC H3MCHCHHUC KOJINYCCTBA (bOTOHOB B 3aBUCUMOCTH OT

N3MCHCHMU JJINHBI BOJIHBI B paC‘-IéTHOM JAuaria3oHe.

A MRy

dk  kq-k»

= const. B




pe3yibrare Oblia moydeHa GopMysia Ui ONPeNeIeHUs KOJIMIeCcTBAa (JOTOHOB B
k1(Ay—2A2)+ka (A4 —
A1-22)

Hanpumep, HeoOxoaumMo onpeaeauTs B KaMeHHOM coin (Rock salt ) gucio

" A
pacuéTHbIX Auama3oHax. K, = n) (1-7)

dbotonoB k s Bomuer A = 589,3 HM. 3nech A; = 643,8 uM, A, =546,1 aM, pacuETHBIN
nuama3on A; — A, = 97,7 um, k; = 3513, k, =3485. B pesynsrare mo popmyie (1-7)
nosryanm k = 3497.

ITo popmyie 1-7 6biau monyuensl 41 nokazatens K, (HeKupHBIN mpUu@T,
ctonoery 3). 3arem o ¢popmyse 1-6 ObuIM onpeieNieHbl HEM3BECTHBIE TTOKA3aATENN
npesomieHus ceeta (41). Dt mokasaTenu ObUTH 3aHECEHBI B TabMIy 2 (cTonoerr 5).
[ToTom OBLTO IPOM3BEACHO CPAaBHEHUE C AKCIIEPUMEHTAILHBIMH MTOKA3aTeIIMU
npesnomMieHus ceera (cronoert 6). JIms KOppeKTHOTrO CpaBHEHUS MOJTyUYECHHbIE
MTOKAa3aTeNI MPEJIOMIICHUS CBETAa OKPYTJISUTHCH 10 KOJIMYECTBa 3HAKOB, PaBHBIX
KOJIMYECTBY 3HAKOB JaOOpaTOPHBIX MOKa3zarenei. B ToM ciyyae ecinu nocie
OKPYTJICHHSI TIOKa3aTeIN MPEeTOMIICHHSI MIOJTHOCTHIO COBIAAANIN, TO JIJIS JKUIKOCTEH U
TBEPBIX BELIECTB PACX0KIECHUE NPUHUMATIOCh paBHBIM 10 ) 11 mHepTHEIX razos —

108, AHanu3 noyy4eHHBIX PE3yIbTaTOB HAXOAUTCS B pasziene «Pe3ynbraTei».

B atoii pabote Ha ocHOBe dhopmyiibl 1-4 Obuta monydeHa dhopmyiia npeaena
CKOPOCTH PaclpOCTpaHEHUS 3JIEKTPOMAarHUTHBIX BOJIH B IPO3PAavyHOM BELIECTBE. DTOT
npejiea CKOPOCTH B BEIIECTBE HACTYIAET, KOTJa AJIMHA BOJIHBI A — 00 U
coorBercTBeHHO 3HaueHue AE B hopmyne (1-4) ctpemuTtcs k Hyimo. C yuérom 3toro,
nociie npeoOpazoBanust Gopmyiibl 1-4 momydum GopMyity peienia CKOpoCcTu

pacnopoCTpaHCHHUS 3JICKTPOMArHUTHBIX BOJIH B IIPO3pa4YHOM BEIICCTBE.

: E3
limv=c 1-—5 (1-8)

max

rae ¢ =299 792 458 m/c.

[To ¢popmyne 1-8 ObuTM BHIYMCIICHBI TPENEIBI CKOPOCTH PACTIPOCTPAHCHUS
AJICKTPOMArHUTHBIX BOJTH B 12 TIPO3payHBIX BEMIECTBAX M 3aHECEHBI B TAOIHUITY 2.

(AHaH3 MOJyYEHHBIX PE3yIbTATOB HAXOIUTCS B pasnene «Pe3yabTars»).
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3. Pe3yabTarhl.

B stom ncciienoBanuu Obu1a noaydeHa gpopmyna 1-4, nokaspiBaronias
3aBUCUMOCTb IOKa3aTess MPEIOMIICHHS CBETa OT SHEPTUU BHEIIHUX 3JIEKTPOHHBIX
clioeB aTOMOB BeriecTBa. C MOMOIIBI0 ATOH OCHOBHOM (POPMYJIBI OBLIIO OMPEIEIICHO
KOJIM4ECTBO (POTOHOB, 00OpAa30BAaHHBIX MPHU B3aUMOJICHCTBUU JIEKTPOMATrHUTHBIX
BOJIH C BEIICCTBOM M 3aHeceHO B Tabuuity 1 (ctosnber 3). [Ipu nanpHeiinem aHammse
BBISICHUAJIOCH, YTO KOJIMYECTBO TAKUX (POTOHOB CTAOMJILHO U MOYTH He 3aBUCHUT OT
JAJMHBI 3JIeKTPOMATHUTHBIX BOJIH. DTO 00CTOSATEIHCTBO MO3BOJIMIIO MOTYYUTh U3
dbopmyibl 1-4 popmyny st onpeaesieHus oka3artesis NpeJoMIICHUs CBeTa Ha
ocHoBe dHepruu ¢orona (1-6). Kak Buanm u3 tTadmmier 2, o hopmyne 1-6 Obut
onpenesnieH 41 nokasarens npenomiieHus cBeta. CpaBHEHHUE MOJYyYEHHBIX
MoKa3aTeliel MPEeJIOMIIEHHUS CBETa ¢ J1a0OPATOPHBIMU MMOKA3ATEISIMU TTOKA3aIIO0
BBICOKYIO TOUYHOCTD IMOJYUYECHHBIX PE3YIbTATOB. B HHEPTHBIX ra3ax pacxoxaeHue ¢
J1200pPaTOPHBIMH IOKA3ATEISIMHU NPEJIOMJIeHHs cBeTa cocraBmiio +108-10-", 8
KHIAKHX U TBEPABLIX BemecTBax: +1076 —10-5. TIpu sToM pacuérHble qUana3oHbI
BOJIH COCTaBJISIN: B UHEPTHBIX ra3zax 140 Hm u 195 HM, B )KUJIKUX U TBEPABIX
BeniectBax: 60 — 80 Hm.

st cpaBHenusi. HanbOonee Tounas smnupuueckas popmyna ['aptmana: n =
n, + C/(A — Ay)?, onpenenser moka3aTe M MPEIOMIICHUS CBETa C TOYHOCTHIO
+10-° —10-°. [Ipu 5TOM A/ JOCTUKEHHUS TAKOM TOUHOCTH, PACYETHBIE yIACTKHU
JTMATNIa30HOB BOJIH JIJISl 3TOU (DOPMYJITBI He I0JKHBI PEBHINIATH HECKOJIbKO
AecITKOB HM, TO ecTh 30 — 40 HM.

BoibIioe KOJUYeCTBO TOYHBIX Pe3y/IbTaToB (41) moaTBepKaacT AcHCTBIE
bopmyibl 1-6. ITO CBUAETENBCTBYET O TOM, YTO CTPYKTYpa OCHOBHOU (DOPMYJIBI
1-4, koTopast MOBTOPSIET CTPYKTYPY PENATUBUCTCKON (hopmysbl 1-1, Obina
BBIOpaHa MPaBUIIBHO.

Heobxoanmo oTMeTuTh, uto dhopmyna 1-4 saasiercs puznyeckoii
$opmy.ioii, moToMy 4TO B €€ OCHOBE HaXoauTCs SHEprusi: Ep .y, Eg, AE. IIpn

5TOM Epax 1 Eg sBIsIOTCS OCTOSIHEBIMU BenvunHamy, a AE = K e, sBisercs

MIEPEMECHHOM BEIMYMHOM, I1e K ABISIETCS OTHOCUTEIHHO CTAOMIBHOM BETUIMHON 1
11



MIOYTH HE 3aBUCHUT OT JUTMHBI BOJHEI (cM. Ta0:1.1). (CTaOMiIbHOCTh KOJTMYECTBA
00pa3yeMbIX B 3JICKTPOHHBIX CIIOSX (DOTOHOB SBJISAETCS CKPBITOW MIPHYNHOM

JICHCTBHUS BCEX AMITUPHUECKUX JUCIICPCUOHHBIX (OPMYI).

Kaxk BugHO 13 Tabnuie! 1, BenuuuHa E sBiIsieTCS MHAUBUAYATbHOM TS
KaX0T0 BemecTBa. Haumenbpmas BenmnuuHa E mpuxoauTces Ha WHEPTHBIC Ta3bl:
remuii— 0,1869034 - 10™1* I u xpunron — 0,1868993 - 10~1* JIx u. HanbGonsmas
BenuunHa E, mpuxomurcs Ha kaMeHHYI0 contb — 6,1213516 - 10~ * ][5k 11 u3BeCTKOBBII
mmat — 6,4405833 - 10~ 1* JIxx. ITpu atom E, B nHepTHBIX ra3ax meHblue E, B
JKUJIKOCTSIX M TBEpbIX BemlecTBax B 30-33 paza.

Taxoke u3 Tabauiel 1 BUAHO, YTO HAUOOJIBIIIEE KOTHIECTBO (DOTOHOB
IPUXOJIUTCS HAa KaMeHHYI0 colib — 3541 u Tomryon — 4881, a HauMeHbIIIee KOJIMIECTBO
MPUXOIUTCS HA KpUINTOH — 116 u renmit —115. IIpu 3TOM B HHEPTHBIX ra3ax

Komm4uecTBO (poToHOB B 12-40 pa3 MeHbIIIe, 4eM B )KUIKOCTSIX U TBEPBIX BEUIECTBAX.

B sTom mccienoBanuu Oblia oxydeHa ¢popmysia mpejena CKOpocTr
pacrpoCcTpaHeHHs AIIEKTPOMArHUTHBIX BOJIH B TIPO3payHbIX BemecTBax 1-8. B mepBom
crodIe Tabi.2 HaXOAATCS MPEAEIIbl CKOPOCTH PACTIPOCTPAHEHUS DIIEKTPOMArHUTHBIX
BOJIH B MPO3PAYHBIX BeliecTBax. [Ipu atom, uem Gonbiie Ey, Tem menbie lim v B
BeniectBe. HanGopmmii mpemen CKopocT pacipoCTPaHSHHS AIEKTPOMATHUTHBIX
BoJH B reyiuu (lim v =299 714 327 m/s), a HauMeHbIIHN TIpeiesl CKOPOCTH — B

u3BectkoBoM Immate (lim v=185 082 455 m/s).
4. 3akiIl0ueHHe.

B npenpiaymiem paszzerne ObUIHM EPeUrcIeHbl pe3yIbTaThl MPOBEAEHHOTO
uccienoBanus. B 3aK1rounTenbHON YacTH XOTEN0Ch Obl BBIJICIUTH OJIHY U3
0COOEHHOCTEM 3TOTO UCCIIEI0BAHUS, KOTOPAasl CBsI3aHa ¢ 00pa3zoBaHuEM (DOTOHOB BO
BHEIIHHX 3JIEKTPOHHBIX CJIOAX aTOMOB IPO3PAUHBIX BEIIECTB. JTa Hauboee

XapaKTCpHas 0COOEHHOCTD SABJISICTCS BUSUTHOM KapTO‘IKOI\/'I 9TOT'0 UCCIICAOBAHUA.
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HOHy‘-IeHHBIe B 3TOM HUCCJIICAOBAHWHU BBIBOABLI U PE3YJILTATHI HC ABJIAIOTCA
OKOHYAaTCJIIbHBIMU. HCO6XOI{I/IMBI I[aJ'IBHeI\/IIIHI/Ie HCCICOAOBAHUA B OTOM

HallpaBJICHUH.
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