IJI0THOCTH YHEPTUHU 3JTEKTPOHHBIX 00JIAKOB U €€ BJIMSIHHE HA
npeaomiieHue ceera. Iloanyyenue nucrnepcuoHHon GpopmyJibl U

pe3yJbTaThl €€ NPpUMEHEHHUSsI.

ABTop: YepHoB Anapeit BaraguciaaBoBu4

Conepxanue
AHHOTaIms — 2 CTp.
Metoasl — 2 — 10 cTp.
Pesynbrater — 10 —11ctp.

3axmouenue — 11 cp.

o A~ 0D

Hexmapanus — 11 ctp.



1. AuHoTaUMS.

B sToM uccrenoBannu n3ydanach 3aBUCUMOCTD MIPEJIOMJICHUS CBETA B
BEIIIECTBE OT MNIOTHOCTH SHEPTHH JEKTPOHHBIX 001aK0B. [ToaTOMy o1HOM U3
1eJIei ATOro UCCiae0BaHMsl ObUIO MOJIyYeHHE TUCTIEPCUOHHON (POpMyYIIbI Ha
OCHOBE 9TOI 3aBUCUMOCTHU. B 0CHOBY mosyueHus 3Toit popMyIibl OblIa MOJ0KEHA
pemsiTuBUCTCKast popmyia DitHimTeHa. [Tociae mpoBen€HHbBIX TpeoOpa3oBaHUil U3
3TOM (POpMyIIbI ObLJIa MOJyYeHa HOBasl JUCIIEPCHOHHAs (popMmyiia.

I[To HOBOM (hopmysie ObITH ompenencHbI 42 MoKa3aTesl MPEIOMIICHUS CBETA B
12 mpo3pavyHbIX BEMIECTBAX, HAXOISIINXCSA B TPEX arperaTHBIX COCTOSTHUSX.
CpaBHeHHE MMOTYYEHHBIX MTOKa3aTesel ¢ 1ab0paTOPHBIMU MOKa3aTeIIMU
MPETOMJICHUS CBETA MOKA3aJI0 BBICOKYIO TOYHOCTh AUCTIEPCHOHHON (POPMYIIHI,
xoTopas cocrasuna +10°—10° B pacuéTHpIX yuacTkax muanazonos BoaH 80-100
HM. OTy GOpMYyITy MOKHO MTPUMEHSATH K TAKOMY K€ IHPOKOMY KPYTY MPO3PAYHBIX
BEIIECTB, KaKk aMnupudeckue popmynsl ['aprmana, Ko u mp.

VYcnenrHoe npuMeHEHUE HOBOM IUCTIEPCUOHHOMN (hOPMYJIIbI TTO3BOIHIIO
MPUMEHUTH METOJT aHAJIOTHUH K TUNIOTHOCTH SHEPTHUH AJICKTPOHHBIX 001aK0B. B
pe3ynbTaTe Obuta mogyyeHa (Gopmysia TUIOTHOCTH 3JIEKTPOHHBIX 00JIaKOB
mpo3pauHbixX BemecTs. [1o 3Toi hopmyre ObLTH IPOU3BEACHBI BHIOOPOYHBIE
pacy€Thl. DTH PacUEThl TOKA3JIA BRICOKYIO TIJIOTHOCTh DHEPTHUH DJICKTPOHHBIX
0611aKoB, KoTopas coctapmna 1024 — 102> ik /m3.

KuroueBble ciioBa. [IOTHOCTH S2HEPTUU 2JIEKTPOHHBIX 00JIAKOB, HOBAS
JTucriepcronHas popmyna, Gopmyiia MIOTHOCTHU AJIEKTPOHHBIX 00JIAKOB, PACUET

MoKa3aTtesieu MMpCIOMIICHUS CBCTA.

2. Metoanl
2.1. Ilpexne, yem nmepeiTH K UCCIICI0BAHUIO, IPUBENY KPATKYIO
UH(OPMAITUIO O CYIIECTBYIONIUX B HACTOSIIEE BPEMS TUCIIEPCUOHHBIX
dbopmynax. Otu GopMyJibl MOKHO pa30UTh Ha JBa BUAA: (PU3UYECKUE U

smnupudeckue hopmysbl. [Ipu aTom 06acTe mpumeHeHus Gpuzndeckux GopMy



cyiecTBeHHO orpanndeHa. K mpumepy, pusnueckas popmymna Jlopenia-
JlopeHTia, KoTOpasi MOCTPOEHA Ha 3aBUCUMOCTH TIOKA3aTels MPETIOMIICHHUS CBETa
OT MJIOTHOCTH BellleCTBA, CIIPaBEJIMBA TOJIBKO JJIsl H30TPOIHBIX CPE U HE
pUMEHUMA 11 OOJIBIIMHCTBA MPO3PAYHBIX BemecTB. [l0aTOMy Ha MpaKkTHKE JJIs
pacuéra mokazaTeseld mpeIOMIICHHUS CBETa OOBIYHO UCIIOIB3YIOT SMIUPUICCKUE
JUCIIEPCUOHHBIE (DOPMYJIbL. DTH (POPMYIIBI TPUMEHSITCS K IIUPOKOMY KPYTY
MIPO3PAYHBIX BEIIECTB U JIAIOT TOCTATOYHO TOYHBIC PE3YIIBTATHI.

B sTOM HccienoBaHNM BBICKA3bIBACTCS MPEANOIOKECHHIE, YTO CKOPOCTh
pacnpocTpaHeHus V;, (HOTOHOB B MPO3PAYHOM BELIECTBE 3aBUCHUT OT ILIOTHOCTH
DHEPTUU AJIEKTPOHHBIX 00JIAKOB: YeM OOJIBIIE INIOTHOCTD SHEPTUH JICKTPOHHBIX
00JIaKOB, TEM MEHBIIIE CKOPOCTh (HOTOHOB U HA0O0POT. [Ipu ATOM, Yem OoJIbIIIE
DHEPTHUS MOCTYIAIOIINX B BEMIECTBO (DOTOHOB, TeM OOJIBIIE «YIIIIOTHSIIOTCS 3TOU
AHEPrueH MEKTPOHHbBIE 00JIaKka aTOMOB BellecTBa. BeneacTBue 3Toro
00CTOSITEIHCTBA JIEKTPOMATrHUTHBIE BOJHBI, UMEIOIINE PA3HYIO SHEPIHIO,
pPacmIpoCTPaHSIIOTCS C Pa3HON CKOPOCTHIO B OJJTHOM U TOM K€ MPO3PAYHOM
BemecTBe. TakuM 00pa3oM, MEKIy INTIOTHOCTHIO DHEPTUH JIEKTPOHHBIX 00JIaKOB
¥ CKOPOCTBIO PacIpOCTPaHEHHs Vy, (POTOHOB B BELIECTBE CYHIECTBYET
3aBUCUMOCTb. {7151 HaX0XACHUS 3TON 3aBUCUMOCTH HCIIOIB3yeM

PESITUBUCTCKYIO (popMyIty DHHIIITEHHA!

2
= o5 N EHOJIH. = 20 (1'1)

MOJIH. \/E 1_ﬁ
CZ CZ

rae E  oqu — TOJIHAS SGHEPTHS ABUKYILETOCA TEJIA.
E, — sHeprus nokoserocs Tena.
V — CKOpOCTb TeJa.

[TpeoOpasyem dopmyny (1-1) u B pe3ysbTaTe MOTyIUM:

2
v=c/1—E'§° nm v=c |1 —-Q% (1-2)

rac Qb — IIOKA3aTCJIb OTHOCHHA DHCPTHUU ITOKOAMICTOCA TCJIa K MOJIHOM

sHeprum ABuxkyuierocs tena. [Ipu stom 0 < Qp, < 1.



Teneps npumenum Gopmyity (1-2) K CKOPOCTH pacIpoCTpaHEHHSI

(OTOHOB B JEKTPOHHBIX 00JaKaX MPO3PaYHbIX BELIECTB.

— 2
vy =¢/1 —Qg (1-3)
rJie V), — CKOPOCTh PaclpOCTPaHECHHs (POTOHOB B 3JIEKTPOHHBIX OOJIAKaX.

Q. — 6e3pa3MepHbIil MoKa3aTeb MIOTHOCTH SHEPTHH JIEKTPOHHBIX 00JIAKOB,

0<Q,<1.

1
Tpeobpasyem bopmyry (1-3) 1 monyuum: — = ———
v 1@

B 310 popMynie BrIpazkeHue €/ V), ABIACTCS NOKa3aTeNeM HPEIOMICHHS

CBCTA B BCIICCTBEC NN = C/V (rz[e C — CKOpPOCTh CB€TAa B BAKYYMEC, V — CKOPOCTh

cBeTa B BeriecTse). OTcro1a NoayYuM GopMyiy:

n=—— (1-4)

/1—Q5

rac n — moxasareib IIPCIIOMIICHUA CBETA B BEMICCTBE, I'IC N = C/Vy .

Packpoem 3Hauenune Q. B hopmyine (1-4):
n= 1
V1-(Qo+AQy)?

rae Qo — 6e3pa3zmepHbliii 0a30BbIN OKA3aTENb IVNIOTHOCTH SHEPTUHU JIEKTPOHHBIX

(1-5)

00JIaKOB.
AQ,; — Oe3pa3mMepHbIi MMOKa3aTeNlb YBEITUYEHHS TUIOTHOCTH YHEPTUU
AIIEKTPOHHBIX 00JIaKOB.

[Tokazarenb Qg SBIAETCSA MOCTOSHHOW BETUUMHOM (ITPH MMOCTOSIHHOM
Temreparype u aaBiienun). [Tokazarens AQ,, HAMPOTHUB, SBIIACTCSA IEPEMEHHOM
BenuYrHOM. OH 3aBUCUT OT SHEPTUU DJICKTPOMATHUTHOM BOJIHEI, T1ie € = hy =
h c/A. Orcrona momyuum Gopmyiry:

1 1

n= = (1-6)
Jl—(Q0+ky e )2 \/1—(Q0+kyh c/A )2

e Ky, — Koo puiment nponopuuoHanbHOCTH, Jox 1,

€ — DHEeprus JIEKTPOMAarHUTHOM BOJHBI, K.

4



3amenum B popmyie (1-6) Beipaxenne K, h ¢ na exunbiii

ko3 dunuent K,. B pesynprare nosydum aucrepcuoHHy0 GopMyy:

A — JUIMHA BOJIHBI, HM.

1

n=
V1—(Qo+kj/2)2

I'ne K, — koapdunmreHT nponopIrmoHaIbHOCTH, HM.

(1-7)

Koaddunment K, sBisercs nHIuBUAYaTIbHBIM JIJIs1 KQKJIO0TO BEIECTBA U

3daBUCHUT OT IIOTJIOIICHUA aATOMAMU 3JICKTPOMArHUTHBIX BOJIH. OH OTHOCHUTEIILHO

cTaOuieH B BUIVMOM JJUAITA30HC CIICKTPA 3JICKTPOMAIrHUTHBIX BOJIH. Ho B

yibTpadroaeToBoM U HHPpakpacHOM JauanazoHax kodddumment K, Moxer

CYIICCTBCHHO U3MCHATH CBOIO BCIIMUYNHY, BCICACTBHUC U3MCHCHHU ITOTIOIICHUA

9JICKTPOMArHUTHBIX BOJIH BeriecTBOM. [1o aToii npuuune, cornacHo ¢. (1-7),

BCIIMYMHA ITOKA3aTCIII IIPCIOMIICHUA NI MOXKET PE3KO MCHATHCS, BINIOTH 10

IIPHUHATHUA aHOMAJIbHBIX 3HAYCHHUIH. DTO 0OCTOSTEILCTBO BHOCHT OIrpaHUYCHHC HA

ucnojp3oBanue Gpopmyisl (1-7) B 3TUX quama3zoHax BOJIH.

[Iporectupyem nonydennyto popmyiny. B Tabnuue 1 npencrasienst 79

7a00paTOPHBIX MOKA3aTENICH MPEIOMIICHUS CBETa B BUAMMOM JIMaria3oHe B 12

IMPO3PpavYHbIX BCIICCTBAX, HAXOIAIIUXCAI B TpéX arpCraTHbIX COCTOSHHAX

(TToka3zaTenu MpeTOMIICHHUS HAXOSATCS B MHTEPHETE B IIIMPOKOM J10cTyte. B

IIIECTOM pa3Jiejie dTOM CTAThbU MPUBEICHBI HCTOYHUKU 3TON MHPOPMAITUH).

Tao6.1.1
A Kk, Calcula_ted Laborat_ory Divergence
refractive refractive
nm nm index index
Krypton 450,4 1,0002752 | 1,0002752
556,4 1,0002724 | 1,0002724
B 5651 | 0,2827625 | 1,0002722 | 1,0002722 5
Qo =0,0228285 a2’ 10002718 | 1.0002719 10
605,8 1,0002715 | 1,0002716
645,8 1,0002708 | 1,0002711
4473 1,0002752 | 1,0002753
- 4715 1,0002745 | 1,0002745
ehu 4923 | 0,2804503 | 1,0002739 | 1,0002738 107
B 501,7 1,0002736 | 1,0002736
Qo =0,022829 587,7 1,0002717 | 1,0002719
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4471 | 7197863 | 1,33942 1,33942
Water 4713 | 7151601 | 1,33795 1,33793
486,1 | 7,123309 | 1,33712 1,33712
Q, = 0,649184 |501,6 | 7,114003 | 1,33637 1,33635
546,1 | 7,087286 | 1,33447 1,33447 106 _10-5
t= 20 °C 5770 | 7,097803 | 1,33341 1,33338
587,6 | 7,101769 | 1,33307 1,33304
656,3 | 7,124793 | 1,33115 1,33115
670,8 | 7,129728 | 1,33080 1,33080
7065 | 7,141879 | 1,32999 1,33002
Trimethylpentane | 486,1 | 4,960 651 | 1,39639 1,39639
501,6 | 4,877871 | 1,39547 1,39544
Q, = 0,687760 |546,1 | 4,640212 | 1,39316 1,39316 10°
t= 20 °C 589,3 | 4,497612 | 1,39153 1,39145
656,3 | 4,276451 | 1,38945 1,38945
Methyleylohexan | 86,1 | 4,556 701 | 142847 142847
5016 | 4460476 | 1,42751 1,42744
Qo =0,704742 5461 | 4,184 218 1,42497 1,42497 105
t= 20 °C 589,3 | 4,009663 | 1,42320 1,42312
656,3 | 3,738941 | 1,42094 1,42094
Tolnene 4861 | 11,844313 | 1,50847 1,50847
501,6 | 11,800 169 | 1,50634 1,50620
Qo =0,724322 [546,1 | 11,673434 | 1,50086 1,50086 10
t= 20 °C 589,3 | 11,727 017 | 1,49718 1,49693
656,3 | 11,810 119 | 1,49243 1,49243
486,1 | 5967364 | 1,39241 1,39241
Heptane 501,6 | 5923033 | 1,39153 1,39149
546,1 | 5795759 | 1,38930 1,38930 10
Qo ;:%880%582 589,3 | 5,756 92 1,38773 1,38764
656,3 | 5,696684 | 1,38572 1,38572
. 486,1 | 8,283 144 1,4983 1,4983
Sylvin 508,6 | 8,238 743 1,4962 1,4961
546,1 | 8,164 741 1,4931 1,4931
Qo =0.727638  oeg3 8191868 | 1,4905 1.4904
(= 18 °C 643,8 | 8,226 091 1,4878 1,4877 10°-10-°
656,3 | 823394 1,4872 1,4872
670,8 | 8,243045 1,4866 1,4866
480,0 | 8541438 1,5541 1,5541
Rock salt 486,1 | 8,533 486 1,5534 1,5534
508,6 | 8,504 154 1,5510 1,5509
546,1 | 8,455 266 1,5475 1,5475 _ _
Qo =0.747682  Foag' 31 848505 15444 15443 | 10°-10°
=18 °C 6438 | 8,522 624 1,5412 1,5412
656,3 | 8,554 25 1,5406 1,5407
670,8 | 8,590 936 1,5400 1,5400
4678 | 5,850681 1,46435 1,46435
Fused quartz [ 480,0 | 58377307 | 1,46356 1,46355
486,1 | 58312556 | 1,46318 1,46318
Qo = 0,718008 508,6 | 5,8238666 1,46193 1,46191 106-10"
533,8 | 58155909 | 1,46067 1,46067




t=18 °C 546,1 5,82158 1,46014 1,46013
589,3 | 5,8426149 1,45845 1,45845
643,8 | 5,8969853 1,45675 1,45674
656,3 | 5,9094565 1,45640 1,45640
Fluorite 486,1 | 3,462 004 1,4369 1,4369
(fluorspar) 508,6 | 3,421 062 1,4361 1,4362
Qo =0,710975 540,1 | 3,363 743 1,4350 1,4350

589,3 | 3,337 833 1,4338 1,4339 106-10°
t=18 °C 643,8 | 3,309 132 1,4327 1,4327
656,3 | 3,314 376 1,4325 1,4325
670,8 3,320 46 1,4323 1,4323
486,1 | 6,626 515 1,6678 1,6678
Calcareous 508,6 | 6,588 783 1,6653 1,6653
546,1 | 6,525 895 1,6616 1,6616

Q,=0,786674 | 5893 6,526 03 1,6584 1,6584 10

643,8 | 6,526 201 1,6550 1,6550
t=18 °C 656,3 | 6,540 803 1,6544 1,6544
670,8 | 6,557 741 1,6537 1,6537

KupnpiM mipudToM B TaOJIHIIE BBIACICHBI U3BECTHBIC MTOKA3ATEIIH
MPEJIOMIICHUS CBETA, OOBIYHBIM HIPU(TOM — HEU3BECTHBIC MOKA3ATEIIN, KOTOPHIE
HaJI0 onpeenuTb. B mepBoM cTosbiie Tabauiibl HaxXoAsTCs moka3arenu Qg mo
KaxoMy BemiecTBy. [lokazaTenn Qg omnpenensroTcs MeToI0M mmoadopa cpeau

JJIMH BOJIH, B3ATBIX B CCPCANHC BCCI'O JHalla30Ha BOJIH C y‘{éTOM TOIr'o, 4TO QO =

nZz-1
n2

Kk
— TA (1-8). IMocie onpenencuust Qg BHIYUCISIOTCS OTIOPHBIC

koahurmenTs! K; 115 pacu€THBIX qUana3oHOB BOH. DTH KOI(PHUITUEHTHI

nZ2-1

onpenenstores mo popmyne: K, = A, ( — Q0> (1-9) (K, BbIIciCHBI B

Ta0JIHIIE )KUPHBIM MIPUPTOM).

Kax BumHO 13 TaOMUIIBI, 1711 MHEPTHBIX Ta30B KOJIMYECTBO TaKUX
K02()(PHUITMECHTOB COCTAaBUIIO CIMHMITY Ha BECh JUAIA30H BOJIH, JIJIS OCTAIbHBIX
BEII[ECTB ATO KOJIUYECTBO OOJIBIINE. DTO CBSI3aHO C PA3HBIMU AMILTUTYIAMH

Kojebanuii BenmunHbl koddduimentoB K; B BemecTBax. [anbiie mo hopmymne

_ K1(An—22)+ka (A1 -4,
A1—-22)

YCIOBHO HEM3BECTHBIX MOKa3aTeseil mpeomiieHus cBeta (3Tu K03 HUITUCHTHI

Kk, ) (1-10) ObuTM BBIUYMCICHBI KOG GUIMEHTHI K, 1S

NPEJICTaBIICHBI B TAOJIUIE OOBIYHBIM IIpudTOM). B utore mo ¢popmyse (1-7) Obun
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BBIYHCIICHBI TIOKA3aTeu PEIOMIICHHS N U 3aHeceHbl B Ta0uily. [locie atoro
OBLIO MPOM3BEICHO OKPYTJIEHNE PACCUYUTAHHBIX MTOKAa3aTesei, KOTOpoe
MPOU3BOIMIIOCH B COOTBETCTBUH C YMCIIOM LGP MOCIE 3ansATON B JIa0OpaTOPHBIX
noKa3aTessix mpeJoMieHus. B Tex ciydasx, Korja OKpyriieHne Yicel MPUBEIo K
MOJIHOMY COBMAJICHUIO C JIA0OPATOPHBIMU MMOKA3ATEISIMH, PACXOKICHUE
npunuManock 10~ (3a nckioueHreM HHEPTHBIX ra30B, TI€ H3HAYATIEHO ObLIO 7

3HAKOB ITOCJIC 3aIIATOM ).

2.2. YcnenHoe NpuMEeHEHNE HOBOW JUCTIEPCHOHHOM ()OPMYITBI, B OCHOBE
KOTOPOMH JISKUT PESITUBUCTCKAS (POpMyIia DUHIITEWHA, PEAOIaraeT, yTo B
3JIEKTPOHHBIX 00/1aKaX NPOUCXOAUT MCKPHUBJICHHE NIPOCTPAHCTBA-BPEMEHH.
[losTOMY IpeIOMIIEHHE CBETA B BEIIECTBE MOKHO CPAaBHUTH C OTKIOHEHUEM
CBETa B I'PABUTAL[MOHHOM I10JIE MACCUBHBIX TEN B PE3YyJIbTAaTE UCKPUBIICHUS
IIPOCTPAHCTBa-BpeMEHHU. VICKpUBIIEHNE TPOCTPAHCTBA-BPEMEHH B BEILIECTBE
CBS3aHO € BbICOKOM INIOTHOCTHIO JHEPIrUHU YJIEKTPOHHBIX 00/1aKO0B.

B 3TOM Hcciie10BaHUM ONPENEIEHUE INIOTHOCTH SHEPIUU MIEKTPOHHBIX
00J1aKOB B BelllecTBE OyAET MPOU3BOAUTHCA METOAOM aHajoruu. JJis 3Toro

UCIoab3yeM n3BecTHyI0 hopmyny OTO, mo koTopoit DUHINTEHH paccUrTan yroJ
.__4GM
oTKJI0HeHHs cseta ConHueM: o = arcsin_— = 1,75" .Tne G = 6,6743-10 11

— rpaBuTanonHas nocrosaHag, M= 1,989-10 % xr — macca Connna, R= 6,957-10
8 M — paguyc ConHIa, ¢ — cKOpocTh cBera, 2,9979-108 m/c.

13 9Toit (hOpMyIIBI CIIEMYET, UTO yIiy OTKIOHEHH: Ay = 1,75 (sinag =
0,00000849245) cOOTBETCTBYET OTHOIIIEHUE «MACCA-PATUYC» PABHOE:

1,989 -103°

M/R = 6,957-108

kr/m  (1-11)
Yron otknonenus &g =1,75"00pasyercs B pe3ynbTarte TOro, 4TO CBET,

MOMNaB U3 BaKyyMa B IpaBUTallMOHHOE osie CONMHIA, KAKOE-TO BpeMs
WCKPUBIIACTCS B 9TOM TI0JIe, TIEpel TeEM KaK YUTH 00paTHO B BakyyM. B onTuke

9TO ABJICHUEC MOKHO CPAaBHUTL C MPEAC/IBHBIM IOJIHBIM BHYTPCHHUM



OTpa:KeHMeM CBETA Ha TPAHULIE JIBYX CPEl, UMEIOIINX PA3HYI0 ONTUYECKYIO

IIJTTIOTHOCTB.

[Ipu 3TOM Ha rpaHuLe nepexona u3 0oJiee JIOTHOM cpeabl B MEHee
IJIOTHYIO CPely TOXe 00pa3yeTcsl yroi OTKIOHEHUS Oy, MEKAY IPaHuLei
nepexosa U OTPAaKeHHBIM 0T Heé JIy4oM. B onTHKE 3TOT yroi Oy ;. MOXKHO
OTpenenuTh, ecau u3 90° BeIuecTs NpeAeabHbIN YroJ BHYTPEHHEr o
OTPaKEHMS: Oor;, = 90° — @y, . IIpenenbrblid yroa BHyTPEHHETO OTPaXKEHUS,
KaK M3BECTHO, OpPEENseTcs no popmyie: arcsin o, = ng/n = 1/n, rae n —
MOKa3aTellb MPEJIOMIIEHUS CPEIbl, Ny — 3TO MOKa3aTesb IPEIOMIICHHS CBETA B
BakyyMme. Jlanbliie onpenensieM Oy, 1 3aTeM Sil Oyp; - 3AMETHM, UTO C YYETOM
OCHOBHOT'O TPUTOHOMETPHYECKOTO TOkKAeCTBa (sina % + cosa 2 = 1), Bce

BBIIICTIPUBEIEHHBIC PACUETHI MOKHO CBECTH K OHOU hopmyre: Sin 0y, =

1
/1—n—2.

Teneps Bepaémcs k 1-11. TlpucyTcTByromias B 3TOM BhIpaXEHUU
Pa3MEPHOCTh «KI/M» ToAXoauT it MacitaboB OTO, HO Henpuemiema JJist
MaciTaboB atoMHOTO Mupa. [losTomy Beipakenue (1-11) 1 BO3MOXKHOCTH €T0

HICTIONB30BaHMs BHYTPH BEIeCTBA HeoOxoauMo nepeectH B «JIk/M3». B

Mc? _

pesyJBTaTe MOTyIHM: Pg = —=— = 5,955 10%° Jxx/m3, re pg — nokasarens

INIOTHOCTH SHCPI'HH. OTOM IJIOTHOCTH 9HCPIrUUu COOTBCTCTBYCT YI'OJI OTKJIOHCHHA

arcsin0(g = 0,00000849245.



Tenepb 4cpe3 MCTO/J aHAJIOTMHU, HA OCHOBAHUWU ITPOIIOPIHHUOHAIIBHOT'O

paBEHCTBA, MOTYIUM (HOPMYITY JUIsl OTIPEACICHHS TUIOTHOCTH SHEPTUH

sin o, P 1
JIEKTPOHHBIX 00JIAKOB B BEIECTBE: P = Pg —— — = = - 1-= (1-12)
sin (Xg sin (Xg n

rae pg = 5,955 - 102° JIxx/m3, sin ag= 0,00000849245

Pg
sin (Xg

(st mpou3BoaCTBa pabounX pacu€ToOB BhIPAKEHUE HAJI0 CBECTH K

oqHOMY 3HaueHuto: 7,01- 102> [ix/m3).

Jliis mpuMepHOTo pacuyéTa BO3bMEM U3 TabJ. 1 moka3aTenb MPEeIOMIICHUS
kpunToHa, rae n=1,0002711 (A = 645,8 um). [Tonyuum: p = 1,63 - 1024 Z[)K/M3.
Jlnst Bogsl, Tie n=1,33002 (A = 706,5 um): p = 4,62 - 1025 JIx/m>.

Jlns kameHHo#t com, Te n=1,5400 (A = 670 am): p = 5,33 - 10%5 Jlx/m5.
DTO0 OuYeHb BBICOKAs IIOTHOCTH dHepruu. (I1o100HbIE pacuéThl INIOTHOCTH
HHEPTUU AJNEKTPOHHBIX 00JIAKOB MOKHO TIPOU3BECTH JJI BCEX MPO3PAUHBIX

BEIIECTB, HO 3TO Oy/IeT N30BITOYHO B paMKaX OJTHOTO MCCJICIOBAHUA).

3. Pe3yabTarsl.

[TomryuenHast B TOM HCCIIEIOBaHUU AUCTIEPCUOHHAs (hopMyIia MmoKasaa
BBICOKHE pe3ynbTathl. [1o HOBOM (hopmyrie ObuIH orpesesieHbl 42 mokaszarens
npenomiieHus cBeta. CpaBHEHHE TOMyYEHHBIX TIOKa3aTeNel ¢ 1abopaTOpHBIMU
NOKa3aTeJsIMU 1TOKa3aJio CIeAyIoUlee: B MHEPTHBIX Ia3ax pacxoxkieHue
cocrapuio 107, B skuakux u TBEPALIX BemecTax +107% —10-°. IIpu sTom
pacu€THBIC yJacTKH auama3ona BojH cocTaBysum 70-80 HMm (cMm. Tad. 1).

st cpaBaenusi. Hanbonee Tounas smnupudeckas popmyna ["aprmana:
n =n, + C/(A — Ay)?, onpeenseT mokasareiu MpeIoMIICHHS CBETa C
TounocTbio +107% —10~° . [Ipu 5TOM pacyéTHBIE yUaCTKH AUANA30HA BOJIH He
JOJIZKHBI TPEBBIIATH HECKOJIbKO AecsATKOB HM: (A — ) < 30 — 40 HM.

HoBas nucnepcuonHast popmyina sBisieTcst hpuznueckoit popmyIion,
OTOMY YTO B €€ OCHOBE HaXOJUTCS IVIOTHOCTb IHEPTHH JIEKTPOHHBIX

00J1aKOB.
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K cyiiecTBeHHBIM pe3yabTaTaM 3TOr0 HCCIIEIOBAHUS CIEAYET OTHECTH
OMpeJIeJICHHE METOIOM AHAJIOTUHU MJIOTHOCTH IHEPTUM IJIEKTPOHHBIX 00JIaKOB.
[TnotHOCTH 3Hepruu coctaBmia 1024 — 1025 /Ix/m3 (motHOCTH SHEprUM

BapbHUPYCTCA B 3aBUCHUMOCTH OT IIOKA3aTCJIA IIPCIIOMIICHUA BGHIGCTB&).

4. 3akarovenue. B 5ToM ncciaenoBaHUN HA OCHOBE PENIATUBUCTCKOMN
dbopmyIbl DifHIITElHA ObLIa MOJTy4eHa HoBas AUcepcuoHHas opmyna. Ita
GopMyIa mokasana BICOKYI0 TOYHOCTE: +10~'—107° B pacyETHBIX y4acTKax
nuana3ona BosH 80-100 um. HoByro puzudeckyro popmyny MOKHO IPUMEHSATH K
TaKOMY € IIHPOKOMY KPYT'y IPO3pauyHbIX BEIIECTB, KAK U3BECTHHIC
smnmpuueckue popmyisl ['aprmana, Kommu.

B sTOM HccnenoBaHMM METOAOM aHAJIOTUU ObLiIa MoTy4eHa (popmyna Juist
OTIpeeNICHUS TNIOTHOCTH SHEPTUH AJIEKTPOHHBIX 00JIaKOB MPO3PAYHBIX BEIIECTB.
[To »Toit hopmysie BHIOOPOUHO OBLIN OMPEACICHBI MOKA3ATENN MIIOTHOCTH
HHEPIUH JIEKTPOHHBIX 00JIAKOB B TPEX BELIECTBAX, HAXOASIIUXCS B pa3HbIX

arperaTHbIX COCTOAHUSAX. IInoTHOCTH OHCPI'uU JICKTPOHHLBIX 00J1aKOB COCTaBHIIa

102% — 1025 JIxx/m3.

Jexmapauus

1. ABtop uccienoBanus: Auapeit YepHOB.
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