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1. BBenenue

Toxkamaxk TEXTOR Ob1n CKOHCTPYUPOBAH CHEIUATBHO JJISI UCCIICIOBAHUS B3aUMOICHCTBUS
Ia3Mbl ¢ mepBoil creHko. OH mpencTaBiaseT coOoil mpaBuiIbHBIA TOp (OONBIION paauyc
R = 1.75 m, mansiit paguyc r = 0.46 m u marautHoe nosie B 1o 2.6 T). [IpenycMoTpeHa Bo3MOX-
HOCTb HarpeBa CTEHOK BaKyyMHOU kamepsl 10 800 oC, [TepBoiii pusudeckuit myck 6su1 B 1983 1. C
TOTO0 BPEMEHHM TOKaMaK MHOTO pa3 MOJEPHU3HPOBANICA U coBepiieHcTBoBaicd. [locnennss (Hanbo-
Jee KapIuHalbHast) MoJepHHu3anus Oobuta B 1994 r. B pe3ynbrate 3THX MoaepHM3auuil Obl1 100aB-
JIeH HarpeB IUIa3Mbl C MMOMOIIBI0 PATHOYACTOTHOTO TOJIS (MOH—IIUKIOTPOHHBIH PE30HAHC) U OBICT-
PBIX MyYKOB HEUTpaJbHBIX aTOMOB (00IIasi MOIHOCTh JONOJIHUTENbHOrO HarpeBa 8 MW), yBenu-
YeHa JJIUTENbHOCTh UMIyJjbca ¢ 3 10 10 ¢, BBeeH psii JOMOIHUTEIbHBIX IPUCIIOCOOIEHUN IS UC-
CJIe0OBaHMs IPUCTEHOYHOM IUIa3Mbl M 3aBUCUMOCTEN MapaMeTpOB IIa3Mbl OT MaTepUaoB JINMUTE-
POB U pa3IMYHBIX MOKPHITHI MEPBOIl CTEHKH. DTU MOJAEPHU3ALUU TaK K€, KaKk U pa] pa3paboTaH-
HBIX JIMarHOCTHK OMHUCAHbI B O0JIBIIOM yHcie padoT. bonee moapoOHOE U3MI0KEHHE U CCHIIIKU MOXK-
HO HaliTu, Hanpumep, B padore [1].

B HacTosmee BpeMs 3aBeplIaeTcs €Iie oOJHa KapIuHaJIbHAs MOJEPHU3ALUs — YCTaHABIMBa-
eTcs quHaMudeckuid sprogudeckuit auBeptop (DED). DED mpencraBnsier co0oit cucteMy CIieiu-
QJIbHBIX IPOBOJHUKOB C TOKOM, YCTAHABINBAEMbIX BHYTPb BaKyyMHOTO JIaliHEpa U MEHSIOUIUX Mar-
HUTHOE T10JIe BOJIM3M MOCIEAHEH 3aMKHYTOW MOBEPXHOCTH TaKUM 00Pa30M, YTO JIBHKCHHE YaCTHII
I1a3Mbl BOJIM3U 3TON MOBEPXHOCTU CTAHOBUTCS XaOTUYECKUM M BO3HHMKAET BO3MOMKHOCTh UX yXOJa
n3 maa3Mbl. [10CKoIbKY TapMOPOBCKHM panyC YBEINYMBAETCS C POCTOM MAaccChl, B IIEPBYIO OUYEPED
U3 IUIa3Mbl BBIOPACBIBAIOTCS TSXKENble IPUMECH, YTO U ABISETCS OJHOW M3 IVIaBHBIX (DyHKUMI 1u-
Bepropa. B TEXTORe npenycMOTpeHO Takke BpallleHHe 00JacTH XaOTHYECKOTO IMOJIsi BOKPYT OCH
TOpa ¢ 4acToToi 110 2 I'11 (3TO MO3BOJISIET paclpeAe/IUTh MOTOK IJIa3Mbl HA CTEHKY 00JIiee paBHOMED-
HO). [TepBbie skcniepuMenTsl ¢ DED OblTH BBIMOHEHBI B MIOHE HACTOSAIIETO ToAa U OyayT BO300-
HOBJICHBI, BEPOATHO, B CEHTS0peE.

Ilpucmenounas nnasma. 1lnazma BOIM3M CTEHOK TOKaMaka oOyiafaeT psaoM cnenuduye-
cKkux ocobeHHocTel. OHa xapakTepu3yeTcs Ype3BblYaifHO OOJIBIIUMU IPAJUECHTAMHU TEMIIEPATYPHI U
IUIOTHOCTH 3JIEKTPOHOB. DJeKTpoHHas Temneparypa Te mensercs ot 1 1o 100 eV u anekrponHas
mriorHoets Ne — ot 10" 10 10" cm ™ Ha pacCTOSIHUSAX TOPS/IKAa HECKOJBbKUX CaHTUMETpPOB. Pac-
cMaTpuBaeMas IjIa3Ma pacIoIOKeHa MEKy IIEepBOM CTCHKON U IOCIEIHEW 3aMKHYTOM MarHUTHOMN
NOBEpPXHOCTHIO. [Ia3ma sBIsIeTCs CUIBHO HEPABHOBECHOM (B Cilydae TEPMOJMHAMUYECKOTO PaBHO-
BECHS CTETIEHb MOHM3ALMU JOJDKHA ObITh OnM3Ka K 1, B TO BpeMsl Kak peaibHO OHAa 3HAYUTEIIBHO
MeHblIle). OcoOblil HHTEpeC NPeACTaBIseT NOBECHUE B TAKOU IIa3Me IPUMECHBIX aTOMOB U HOHOB.
@DaKkTUYECKM UMEHHO IIOTOK IPUMECEW CO CTEHOK OIpEAeIsseT UX KOHLEHTPALUIO B LICHTPAJIbHON
ropsiuel 30HE U, COOTBETCTBEHHO, CBA3aHHBIC C ATUM paJualMoOHHbIC noTepu. Cienyer OTMETUTD,
YTO JJS JIETSAIIMX OT CTEHKH Malo3apsaHbIX NPUMECHBIX MOHOB BEPOATHOCTb MOHM3ALMM 3HAUU-
TEJIBHO IPEBBIIIAET BEPOSTHOCTh peKoMOMHanuu. T. €. mpuMecHas Iula3Ma MpeacTaBIsieT co0oit
CHJIFHO HEPaBHOBECHYIO (MOHM3YIOUIYIOCS I1a3My), B KOTOPOHM IMpoIeccaMu OOBEMHON PeKOMOU-
HallU{ MOXHO MpeHeOpeyb.

Ilocmanoeka 3a0auu. Ocoboe 3HAYCHUE HCCIEOBAHUI MPUCTEHOYHOH IUIa3Mbl 00YCIIOB-
JIEHO TEM, 4TO €€ IapaMeTpbl (PaKTUYEeCKH 3aJal0T TPAaHUYHbBIC YCIOBHUS A OOIIMX YypaBHEHHM
mia3Mmel. [Ipuuem HekoTopble mapaMmeTpsl, TaKHE KaK, HallpUMEp, IMOTOKH IMPUMECEH CO CTEHOK



MPUHLMIIAAIBLHO HEBO3MOXKHO OMNPEIENIUTh U3 YHUCTO TEOPETUYECKUX cooOpakeHuid. OcTaHOBUMCS
Ha JIByX HaunOosee BaXHBIX (C HAlIeH TOYKM 3peHusi) 3ajgaudax: omnpenenenue npopuieid Te u Ne u
HAaxO0’KJICHUE TIOTOKOB IIPUMECHBIX aTOMOB I10 UX JIMHENYATOMY HM3JIyYEHHUIO B IIPUCTCHOYHOM IIa3-
Me. [[ns pereHus nepBoi 3aauy UCIOJIb3YIOTCS TUarHOCTUYECKUE ITyUYKH HEUTpPaIbHBIX aTOMOB U
MCKOMBIE TTPO(QWIN 3aTeM BOCCTAaHABIUBAIOTCS MO HAOJIIOJACHHBIM BAOJb Iy4YKa MPO(UISIM CIEK-
TPAJIbHBIX JIMHUU. JleTsAmue 1o nNpsMOJMHENHBIM TPAEKTOPHUSIM OT CTEHKH IIPUMECHBIE aTOMBI TaK-
K€ MOXKHO paccMaTpHBaTh KaK IIyYKH C COOTBETCTBYIOIIMM pacHpeneseHueM CKopocTed. B atom
cllyyae Mo HaOJIIOJEHHBIM NPOQUIISM CHEKTPAIbHBIX JIMHUN BOCCTAHABIMBACTCS MOTOK MPUMECHBIX
aTOMOB. B KauecTBe MIUTIOCTPALIMU B ATOH JIEKIIUU MBI PACCMOTPHM BOCCTaHOBIIEHUE Tpodueii Te
u Ne ¢ momopto mydka aroMmoB He u onpeznenenne norokos aroMoB O u Si B IPUCTEHOYHOM I1a3-
Mme Tokamaka TEXTOR.

2. KnuHeTu4eckne ypaBHeHUs!

Cucmema ypagnenuit. HaceneHHOCTH aTOMOB M MOHOB B ONTHYECKH TOHKOHW TIa3Me B 00-
IIeM CITy4yae OMpPEAeTSIOTCS CUCTEMON KUHETUYECKIX YpaBHEHUH:
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rae N, [em 3] — HACENICHHOCTD YPOBHS Y, JUIS Y # Y’ W, [c '] — BepossTHOCTB epexoaa y < y’, 00y-
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Ecnm o6a coctosiHust (HauaabHOE ¥ KOHEYHOE) MPUHAJIEKAT OJJHOMY B TOMY K€ HOHY, TO

W, =Nk  +A_, (3)

rje Ne — ITIOTHOCTB 3JIEKTPOHOB, Ky = <VGy> [cM’/c] — CKOPOCTB Iepexo/a Y «— Y, paBHasL BEJIH-
YHUHE VG, yCPEJHEHHON N0 MAaKCBEIUIOBCKOMY PaclpelelCHUI0 JIEKTPOHOB (G, — CeUYeHHe mepe-
xomay < 7v’), Ay [cfl] — BEPOATHOCTh PaTUAIIIOHHOTO TIepexo/a ¥ <— Y’ (€CTEeCTBEHHO, Mpe/oa-
raerca A, = 0, ecnu nepexon HeBO3MOkeH). Boob1ie ropopsi, mpoueccs B3auMOAEHCTBHUS € TsKe-
JIBIMU 3apsHKEHHBIMU YaCTUIIAMU TaK)Ke MOTYT OKa3aThCs CYIIECTBEHHBIMU, OJJTHAKO X PACCMOTpE-
HUE BBIXOJMT 32 PAMKHU JaHHOW paboThl. B ciydae my4yka aTOMOB, IBHXKYIIUXCSI OT CTEHKH, MOJTHAS
BpEMEHHAs TIPOU3BOHAS 3aMEHSICTCSI POU3BOTHONM TI0 KOOpIWHATE X BIOJb Iyuka, u (1) mpuobdpe-
TaeT BUJ:

dN
r=N"W_N_, 4

v

rjae v — ckopocTh nmyuka. Kunernueckass matpuna Wy, oGnagaer psaoM crnenupUUecKUX CBOMCTB.
Hanpumep, cymma Bcex CTPOK €T TOXKIECTBEHHBIH HOJb, YTO C (PU3NYECKON TOUKU 3PEHUS O3Ha-
YaeT COXpaHEHHE MOJHOTO YKCIia YacTHUI] BAOJb MTyYKa, a C MaTeMaTHYeCKON — oOpallleHue B HYJIb
JeTepMUHAaHTa MaTpulbl. [pyroil ocodeHHOCTBIO W,,» SBISIETCS OYEHb OOJBLION MUana3oH Mart-
PUYHBIX 3JIEMEHTOB, YTO MPUBOIUT K Pa3ACICHUI0 KOMIIOHEHT BEKTOpa HACEJIEHHOCTEW Ha ObICT-



phl€, YCIIEBAIOIIME OTCICKUBATh MU3MEHEHMs MapaMETPOB CO BPEMEHEM (WM KOOPAMHATOW X), U
MEJICHHbIE, A1 KOTOPBIX HEOOXOAMMO pelaTh COOTBETCTBYMOLIUE NU(QepeHIraIbHble ypaBHe-
Hus. B yacTHOCTH, 3TO MO3BOJISIET pa3JebHO pacCMaTpUBaTh KWHETUUYECKUE YPAaBHEHUS J1JIs HUOHU-
3allMOHHOTO PAaBHOBECHS M YPaBHEHHs, ONPEAEIAIOIIUE paclpe/lelleHue HAaceJIeHHOCTE! M0 ypOB-
HSIM BHYTPU 33JJaHHOT'O MOHA.

Keazucmayuonapnoe npubnuiicenue. PaccMoTpuM cHayasa MOH 0e3 MeTacTaOMIIbHBIX
ypoBHe#. J{71s TaKoro MOHa HACEJIEHHOCTH BCEX YPOBHEH KPOME OCHOBHOIO SIBJISIIOTCS «OBICTPBHIMUY
MEPEMEHHBIMU U MOTYT OBITh BBIPAQXKEHbI Yepe3 HACEIEHHOCTh OCHOBHOI'O COCTOSIHUS, 3 MHTEHCHB-
HOCTb TMHUH ¥ — ¥ Iy [ph/cm’] Hanucana B BUzE:

_ _ (eff)
L., =A, N =Nxi" N, (5)

.
rae Nz — KOHIEHTpalus MOHa Z , IPAKTUYECKHU paBHAs HECEJIEHHOCTH OCHOBHOI'O COCTOSIHUS, K(efﬂyvy
— 3¢ peKTHUBHAS CKOPOCTh BO3OYKICHHUS JIMHUM Y —> Y , OmpeaessieMas, BooOIe roBops, ¢ MoMo-
UIbI0 pEIEHUs aNredpanyeckol CUCTEMbI JIMHEHHBIX ypaBHeHUN. @opmyna (5) sBisercs mMaTema-
TUYECKUM BBIpaKEHHEM (PU3NYECKOTO CMBbICIA K8A3UCMAYUOHAPHO20 NpubaudceHus. ITO BbIpaXkKe-
HUE COXPAHSET CBOM CMBICT W MPU HAIMYUU METAaCTaOWJIBbHBIX COCTOSHUI, HO C HEKOTOPBIMHU yC-
JIO)KHEHUSIMH, PACCMOTPEHNE KOTOPBIX BBIXOAUT 3a PAMKHU HacTosen Jiekuuu. Cleryer OTMETUTD,
YTO B CJIy4ae JABYXYPOBHEBOW CHCTEMBbI K(efﬂy’y — MPOCTO CKOPOCTh BO30YKJIEHHUSI COOTBETCTBYIOIIIE-
IO ypOBHSI.

PPI (Photon per ionization) u IPP (lonization per photon). PaccMoTpuM Temnepb ypaBHe-
HUS JUIS1 TOJIHBIX HACEJIEHHOCTEH NOHOB (MOHM3ALIMOHHOTO PABHOBECHS):

d i |
V&Nz = _Wéjl,zNz + Wé,)Z—lNZ—l’ N, W)F/V 5 (6)

2
/e TPAaHUYHBIC YCIIOBHS 3a/Ial0TCS TIOTOKOM aTtoMoB mpuMecu F[at/cm”]. UHTerpupys obe gacTw
(6), ns woHoB 1 < Z < Z, monyyaem:

J'WS,)Z—INZ—I (x)dx = J'Wgzl,zNz—l (x)dx . (7)

Teneps, ucrons3yst (5) A5 MIa3Mbl ¢ TOCTOSIHHBIMHM NTapaMeTPaMH, Mbl MOKEM HAaWTH WHTErpalib-
2
HYIO HHTEHCUBHOCTB JIUHUH Jz(y’Y) [ph/cm’] nona Z:

1,(ry) = [Nk ()N, (x)dx,
[N, (0dx = F/ Wil [N, (0)dx = F/ W), ;

U OKOHYATCJIIBHO.
J,(/'v)=F-q(vyv,);

(eff)

q(vyv,) =« (v,r,) /Y (v,) = PPL, (8)
S/XB=1/q=IPP,

rae KZ(‘)(y’y) — TOJIHAsA CKOPOCTh MOHU3ALMU MOHA Z, U KIII0YeBasl I AUArHOCTUKH IPUMECEH Be-
muurHa = PPI (Photon Per lonization) nmeer ¢u3nueckuii cMbICT urciia (OTOHOB, U3TYYEHHBIX 3a
BpeMs CYIIIECTBOBaHHS paccMaTpuBaeMoro uoHa. M3 (8) BUAHO, YTO q MO3BOJSET U3 IKCIEPUMEH-



TAJBHOTO MOTOKA (POTOHOB J HalTH MOTOK MpUMecHBIX aToMOB F. K coxanenuro, Mo uCTopudecKium
MpUYMHAM YacTo ucnoibdyercs oOpatHas BenuunHa 1/q= IPP (lonization Per photon), BBegennas
panee [2].

3. He—nuarHocTuka TeMneparypsbl M IJIOTHOCTH

T/t0, N/nO tO=100ev nO=1l1lel2

12.8.99 n24o Hel

Puc. 1. IIpodunu snexrponHoi Temneparypsl (T) u muiotHOCTH (N)
KaK (DyHKIIUU pacCTOSHUS OT JINMUTEPA

HaﬁmodaeMbte aunuu. s I[I/IaFHOCTI/IKI/I Te u Ne pekoMeHIOBaHbI JMHHU 2'p - 3'S
(7283.3 A), 2'P — 3'D (6680.0 A) u 2°P — 3S (7067.1 A). OtHOWIEHNE MHTEHCHBHOCTEH MEPBBIX
JBYX JUHHUA B pacCMaTpHBAacMOM JUaNa30HE YyBCTBUTENIHLHO K Ne Omaromaps OONBIION CKOPOCTH
CTOJIKHOBHUTEJILHOTO Tepexoaa 3'P « 3'S, B 10 BpeMs KaK OTHOIIEHWE MHTEHCUBHOCTH TPETHEU K
MEePBOM YyBCTBUTENBHO K Te, U3-3a TOro, YTO CKOPOCTH BO30Y>KIACHHS TPUILJIETHBIX YPOBHEH OBICT-
pee yOBIBaIOT C pOCTOM TEMIIEpaTyphl, YeM CKOPOCTH BO30YKIeHHs CHUHIIIETHBIX. Ha camom nere,
KOHEYHO, 00a oTHOIIeHUs 3aBUCAT 0T Te, Ne 1 BocCTaHOBJICHHE X MPOUIIeH SBISIeTCS TUITHYHOM
oOpaTHO¥ 3a1a4ei.
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Puc. 2. IHTeHCUBHOCTH penepHbIX JIMHUN He 1 nx oTHOIIEHMI
Kak ()yHKLIWHU PacCTOSIHUS OT JTUMHUTEpa

Ixcnepumenmanwvhovie oannvie. Ha puc. 1, 2 mnpencraBieHbl BOCCTAHOBJICHHBIE TPOQHIN
Te, Ne B npucreHounoi miazme tokamaka TEXTOR, Teopernueckue u 3KCIEpUMEHTAIbHBIE WH-
TEHCUBHOCTHU PETIEPHBIX JIMHUN U UX OTHOLICHUH. J[JIs1 MpOBEpKU MCMOIB30BAHHONW MOJIEIH HE00XO-
JUMO CPaBHUTH C HKCIIEPUMEHTOM MHTEHCUBHOCTHU IPYruX JUHUM. Takoe cpaBHEHHE NIPUBEIECHO HA
puc. 3. Buaso, 4to 3a uckmoueHueM muaun 2'P — 4'D oTiMune TEOpHE OT SKCIEPUMEHTa MEHEe
20 %. JIns auHun 2'p—4'D pacxoxaeHue nopsaaka 25 %.
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Puc. 3. UutencuBHoctu nuHuii He ¢ ypoBHeit 31P, 33P, 33D, u 41D, 4? S, 4°D
Kak ()YHKIIMU PacCTOSIHUS OT JTMMHUTEpa

4. lnarnocTuka norokos npumeceit OII

JlnarHocTka mpUMecel KUCIOpoaa UMEET 0co00e 3HauUeHue sl OOJIBbIINHCTBA BaKyyMHBIX
ycTpoicTB. OIHAKO JIMHUU HEUTPANbHOTO KHUCIOPOAa B BUIUMOM 00JacTh crekTpa Jubo ciadsbl,
1100 OJIEHAMPOBAHBI, TO3TOMY MbI PACCMOTPUM JAMArHOCTUKY, OCHOBAaHHYIO Ha JuHUsAX noHa OIl.
Jl5is 5TOTO, KaKk MBI YK€ BHJIEIH, He0OX0auMo mpoBecTd pacueTsl BenuunH PPI (umu [PP), mocne
9Yero M3 M3MEPEHHBIX a0CONIOTHBIX NMOTOKOB JMHHUKA MOXXHO Haiith motok mpumecu O. IIpu stom
BCErja BO3HUKAET BOIPOC 00 aJleKBaTHOCTH PACCMOTPEHHON CTOJKHOBHUTEIbHO-PAIUAIIMIOHHON MO-
JIeNIy TIOCTaBIeHHOH 3a1aue. KoHeuHo, Bcerga MOKHO (M HyKHO) MCIIOJIb30BAaTh pa3Hble JUHHUH, TO-
r7la pa3HULA MEXY MOJyYeHHBIMH Pe3yJIbTaTaMU WIH (UTO TO XKE caMOo€) TEOPETUYECKUMU U IKIIe-
PUMEHTAILHBIMU OTHOCUTENIbHBIMU MHTEHCUBHOCTSIMHU CBOJIUTCS K MUHUMYMy. O/HaKo 3TO Koc-



BeHHBIN 0TBET. OOpaTtumMcs k mpoeaeHHOMY Ha Tokamake TEXTOR mpsimomy skcriepuMeHTy ¢ 3a-
paHee M3BECTHBIM HAIyCKOM TIa3a, MO3BOJISAIOIIMM HEMOCPEACTBEHHO CPAaBHUTh TEOPETHUECKUE U
JKIepUMeHTaIbHble BenuuuHbl [PP. OcTaHoBUMCS TOJIBKO Ha UAEE U OCHOBHBIX pe3yibTaTax JKC-
nepuMmeHTa. Jleranu pacueToB u 6osiee MoAPOOHOE U3I0KEHUE MOXKHO HAalTH B [3].

Hao6nwoaemvie nunuu. BeiOpaHHbIC U UCCIIEOBAHUS JIMHUU NPUBEICHBI HAa JUArpaMMe
(puc. 4). OHM BKJIIOYAIOT TPU MYJIBTHILIETa BHYTPU KBAPTETHOM CHCTEMBI: 2p2[3P]3s p— 2p2[3P]3p
*S, *P,*D u 1Ba MyIbTHIUIETa BHYTPH Ay0i1eTHOM cuctemsr: 2p [ P]3s “P — 2p’[°P]3p D, 2p’[' D]3s
D - 2p2[1D]3p D. BriOpanHble TUHUM JIeXKaT B TPeX CIEKTpaibHBIX MHTepBaiax: 3730 £ 100 A,
4340 + 100 A u 4660 + 100 A. Onnu OTPaXKAIOT KaK Pa3IMYHble MEXaHU3MBbI BO30YXKIEHUs, TaK U
JIal0T BO3MOKHOCTbD CY/AUTh O HACEJIEHHOCTH METACTA0MIIbHBIX COCTOSHUM.
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Puc.4. Inarpamma ['potpuana mist vona Oll. CrutonmHpIMA THHUSMHA
MOKAa3aHbl UCCIIEIYEMBIC IEPEXOIBL.



Ikcnepumenm. Cxema >KCIIEpUMEHTa MpHUBEAEHA Ha puc. 5. Yepes cucreMy OTBEpCTUH B
nonouaaabHoM umMutepe ras (Oz, CO u CO;) nHKEKTUpOBAJICS MO HampaBieHHIo K HeHTpy. [llensb
CIEKTPOMETpa pacrosaraiach Bojib myuka. CrekTpsl peructpupoBaiuck Ha [13C-marpuie ¢ Bpe-
MeHHBIM (20 MC), CeKTpadbHbIM (2 A) ¥ TIPOCTPAHCTBEHHBIM (2 MM) pasperienueM. B xauectse
WUTIOCTPALMK Ha PUC. 6 MPUBEIEHBI CIIEKTPhI B MHTepBane 3730 + 100 A a1 6 ummyascos.

Poloidal limiter Central “stone”

Injection holes

Spectra

Radial profiles

X=1cm, r=46cm

LCFS

2D camera

Puc. 5. Cxema skcniepumenta o nuarHoctuke OI1
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OTueTnuBO BUIHBI CHIIbHBIE yiubTpaduoneroBbie muaun noHa OII. [l 3Toro moHa 10MmKHO XOPOIIO
BBINOJIHATHCS NMpUOIKeHne LS-cBsi3u. D10 NefCTBUTENBHO MOATBEPKAAETCS SKCIEPUMEHTAIBHO
(cm. puc. 7).

= NIST

r (Intensity rations to the
summarised intensity)

adP2-b4S4 adP4-b4S4  ad4P6-baS4

o 4p 4
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Cpasnenue pacuemos u rxkcnepumenmanvuvix 0annvix. CpaBHEHUE SKCICPUMEHTANBHBIX U pac-
yeTHbIX BenuuuH [PP nmpuseneno Ha puc. 8. BunHo, yTo n3MepeHHble aOCOIIOTHBIE BEIUYNHBI OT-
JMYAIOTCS OT pacyeTHbIX He Oojee yeM B 1.5 pasa.
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5. IIpo6s1eMBbI ¥ EPCHEKTHBBI

HccnenoBanus mo JUarHOCTHKE YIJIEpOJia U KPEMHMSI MOXHO HalTu B pabotax [4, 5]. Ilo-
BUAMMOMY, B OJrpkaiiiiee Bpemst OyAyT BBINOJIHEHBI UCCIIE0BaHus Ui Oopa. bosbiie npolieMsl
BO3HHUKAIOT C TAKMMHU CIIOKHBIMH aTOMaMH, Kak Bosb(dpam. OcTaercsi MpakKTHYECKH OTKPHITHIM BO-
poc 00 HHTEepHpPETalUU MOJIEKYJISIPHBIX CIIEKTPOB.
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