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Jana pobora mpHCBSYCHA BHBYCHHIO CTPYKTYpPH BYTJICHEBHX BOJOKOH 3 Pi3HOIO TOBINMHOK. [IpencramieHO
pe3yJIbTaTH BHBUYCHHS IO-Pi3HOMY OPIEHTOBaHHX BOJIOKOH 32 JIOMIOMOIOK) METOAY YJBTPaM'sKOl PEHTTeHiBChKOT
eMiciiiHoi criekTpockorii. [TokaszaHo, IO CIEKTPH TOBCTOTO BOJIOKHA IMUPIIN, HiXK cMYyrH TOHKOro. OcoOnuBa yBara
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Beryn

Byrnenesi BosokHa (BB) 3aBmsxm ocoGmmBocTsaM
CBO€i CTPYKTYPH MAalOTh BHUCOKY MIIHICTh i THYYKICTb,
HapiBHI 31 cTaleBUM JpoToM, ajiec BB Habarato sermi i
Oinpm  Teruoctiiiki. Ockinbku BB cxiapatorees 3
pO3TAIIOBaHUX Y3[0BX BOJIOKOH IapajelbHUX IIapiB
[1, 2], To iX BemMKa MOJOBXKHS MIIHICTh 320€3MEUy€ETHCS
sp’-ribpumHMME  3B's3kamu. Y Toil ke wac, y
MEPHECHUKYIIPHOMY /10 BOJOKHA HAIPSIMKY Y3JI0BX OCI
«C» BOHU JIETKO PO3IIAPOBYIOTHCS depe3  CliabKy
MDKIIApOBY B3aeMofito. J[msg BHU3HAYEHHS IMapaMeTpiB
Takoi MDKAaTOMHOI B3aeMOZii HEOOXiZHO BUBYMUTH
eJIEKTPOHHY OyJ0BY 1MX BOJIOKOH. OnHak, y poboti [3],
MIPUCBSIUEHOT IbOMY TMUTAHHIO, OCHOBHE yBara MpH/IijieHa
opieHTaliiHId  3aneXHOCTI  (OPMU  PEHTIEeHIBCHKOT
eMICIfHOT CMyTH, IO BiJOMBAa€ €HEPreTUYHUI PO3IMOILT
BAJICHTHUX CJCKTPOHIB, MIOJ0 HAMNPSIMKY BigOOpy
BUIPOMIHIOBaHHSI.

3 ommany Ha ciabKy B3a€MOJII0 MK MapalielIbHO
Opi€HTOBaHMMH TpadeHOBUMH IIapaMd i IXHI KiHIEBi
po3mipu (mopxkura mrapis [3] 100+200 HM), BBaXkaTH, 110
MTOTOBXKHST MIIHICTh 3a0€3MedYy€eThbC MEXaHIgHHM IX
34YeryIeHHsIM HeBipHO. ToMy BHHHMKAa€ MHUTaHHS, 32
pPaxyHOK SIKHX B3a€MOJIH CIIOCTEpIraeThCsi 3a3HaueHa
MirHicTh BB. Oco0JMBOCTI IMX B3aEMOIH, IMOBIPHO,
MOXYThb HPOSIBUTHCS TPH TMOPIBHAIBHOMY JOCIHIIKEHHI
toBcTux BB i HaHoBosokoH. Tomy B 3amauy poOoTu
BXOJINTh NPEIH3iiHE 3 BUCOKOIO PO3/ALIBHOIO 3[aTHICTIO
(AE<0,2 eB) BuBYEHHS 3aJIEKHOCTI EHEPreTUYHOIO
posnoniny BaneHTHUX Cp-CTaHIB BiJl TOBIIMHHM BOJIOKOH
METOJIOM YJIBTPaM'ssKOl PEHTI'€HIBCHKOI CIIEKTPOCKOII.
Bracmimok Ttoro, mo (001)-rpadenHoBi TUTOUIMHH
po3TamioBaHi B3HOBX BOJIOKHA, Kpucramorpadigni oci
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«C» 3aBXIM OynyTh NMEPHEHIMKYJSIPHI O BOJIOKOHHOT

HUTKH. OT)Ke, BUIPOMIHIOBAHHS, IO TCHEPYETHCS
mepexogaMd 3 T-CTaHIB Ha s BakaHcii, Oyze
MOJISIPU30BAHO MIOJI0 OCI  «C», MEPICHAUKYISIPHOI

rpadeHOBOMY mmIapy [3, 4].

I. Metoauka i 00'€KTH JOCTIKEeHHS

Hocmimxennst CK,-eMiciiHUX CcMyr ByIJIEHEBUX
BOJIOKOH TpOBOImIOCS Ha crekrpomerpi PCM-500 B

yMOBaxX, aHaJoOTiyHUX [5,6] 3  amapaTypHUMH
cnorBopeHHsMu AE<0,1-0,2 eB.
Jiis  BUBYEHHS  OCOONMBOCTEH  E€HEPreTHYHOTO

PO3MOAITY BaJCHTHHUX P-€JICKTPOHIB Y BYIJIELEBUX
BOJIOKHAX OyJIM BHKOPHCTaHI HHUTKH 3 TOBIIMHAMHU
BoJ0oKOH d,=3 MM i d,=d;/3000.

OCKiTbKM aHOJHA TUIACTHHA, HAa SIKY MOHTYIOTHCS

BOJIOKHA, napasneiabHa HaMpsIMKy BiIOOpY
PEHTIeHIBChKUX MPOMEHIB 3 MaKCHMAaJIbHOIO
IHTEHCHBHICTIO i 3aBXKAU NEePIEHANKYIIpHA
30yKyI0UOMY PEHTIeHIBCbKE BUIIPOMIHIOBaHHS

€JIEKTPOHHOMY ITyYKy, T€ JOCITI/DKyBaHI BOJOKHA Oyim

OpIEHTOBaHI OO0 HANPsIMKY BigOOpy BHIIPOMIHIOBaHHS
TphOMa criocobamu (puc. 1).

Croci6 I: wwmrkm BB mapanenbHi IIiTHHAM
CIIEKTPOMETPA, TOOTO HaAIPSAMKY BiZI0OOpY

PEHTIeHIBCLKOTO BUINpOMiHIOBaHHA. [Ipu 1pomy 100ip
BUIIPOMIHIOBAaHHs,  SIKE  TEHEPYETbCS  M-CTaHAMH,
BinOyBaeThcs B iHTepBaii KyTiB 0°-180° Tak, mo oci p,-
opOuTareli pa3oM 3 OCSIMH «C» 3HAXOJAThCS B
napaegbHAX IUIOLIMHAX, [EePHeHANKYISIPHUX HUTKaM 1
IIIJIMHAM, 110 BiIOMPalOTh BUITPOMIHIOBaHHSI.

Cnocio II. Hurkm BB po3sramoBani napaieiabHO
NaJalouoMy  €JIEKTPOHHOMY Iy4Ky, [I0 30yIDKYye
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Puc. 1. Ciocodu opienranii BoJIOKOH 1 ix ikcauis Ha aHoai: a — cnoci6 I, 6 — croci6 11, B — crioci6 111

BUIIPOMIHIOBaHHS 1  TNEPHEHOUKYJSPHI  HampsMKy
NOIIMPEHHS BUIPOMIHIOBaHHS Ta [0 INUIMH, IO
(hopMyFrOTH HampsMOK HOro BimOOpy. Y IBOMY BHITAQAKY
p.-opOiTali MOXYTh pO3TalIOBYBaTHCS Mix KyTamu Big 0°
o 180° mo HampsMKy BinOopy BHIPOMIHIOBAaHHS, ajie iX
OCi JIeXaTh y IUIONIMHAX, TapaleIbHUX IUIOMIKHI, y SKIiH
JIS)KATh [IUIMHH 1 BiCh AU(PAKIIHHOT IPATKH.

Crmoci6 III. Hutkn BB meprieHAnKyIsIpHI IIiTHHAM,
mo (OpMYyIOTh HaNpsSIMOK BiOOpPY BHUIIPOMIHIOBAaHHS 1
pIBHOODKHI ~ HampsMKy  BUIpOMiHIOBaHHA.  Temep
HanpsiIMOK BiZIOOPY MEpHEeHMKYJISIPHUM IUIOLIMHAM, Y
SAKAX JIeXXaThb BCl OCi p,-opOHWTaneil, 3amisHUX y T-
3B'SI3KaX.

ByriieBoOKOHHI HUTKHM INUIBHO YKJIajajucs Ha
MIiJHY IJIACTHHY, 3MOYCHY TEILIO- Ta EIEKTPOIPOBIIHIM
KJIeeM Ha OCHOBI cpibina. KiHIi BOJOKOH, OpiEHTOBaHUX
crocobamu [ i III ¢ikcyBamucs 3a HOIOMOTOIO CKOO.
Takuii crmoci® KpilwIeHHS 3pa3ka [I03BOJHUB YHHKHYTH
MiAKIAZaHHS JIHIA Bil BYTJIEBOAHIB, IO MOXYTb
Mmictutucs B Kkiei. Bomokna, opieHtoBani mo Tumy Il
3aTUCKAINCh MIJTHUMH CKOOaMu, micias 4yoro Oarapes
cK00 3amaroBajiacsi B THI3/I0 aHO/A 1HIIEM.

I1. Pe3yabTaTu goc/iakeHHs i
00roBOpeHHA
B OAHAKOBUX eKCHCpI/IMCHTa.HLHI/IX yMOBaX

mociikyBanncss peHtreHiBcbki  CKg-emiciitHi  cmyrn
rpadiry (1) i kpynHoro ByrjeueBoro BoJOKHa (2-4),
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OpIEHTOBAHOTO TPHOMA BHINE3raJaHUMH CHOCOOaMHU
(puc. 2 a). 3 manronka BugHO, o CK,-cMyry, oTpumani
Bin kpymHoro BB, posramoBanoro mo tumam I it III
¢akxTiuHo 30iratoThes. Lle Hacmimok Toro, mo B 000X
BUIIAJIKaX OCI «C» MOXKYTb 3HAXOMUTHCS MiJ KyTaMH, [0
3MIHIOIOTH CBO€ 3HaueHHa B miamasoHi 0-180° 1o
HampsIMKy ~ BHXOAY PCHTTE€HIBCBKHX KBaHTIB, IIO

BiIOMBAIOTh T-CTaHU. 3aBISIKH TaKOMY OJHAKOBOMY
BEJINYMHH
«e»,

IHTEHCHBHICTh
T-CTaHaM Y

BapitOBaHHIO
MaKCUMYMiB

KYTIB,
IO BIAIOBIZAIOTH

E &
Puc. 2. Cymimenss CKo-nonoc: a) rpadity (1),
KPYIIHOTO ~ BYIJIEBOZHOTO  BOJIOKHA, OPIEHTOBAHOTO
cnocobamu: 1 (2), II (3), III (4) u ©) ToHKOrO
BYTJIEBOJJHOTO BOJIOKHA, OpieHTOBaHOTO 3a Tunami I (5),
111 (6).
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CIIEKTpaxX BOJIOKOH, opieHToBaHMX crmocobamu [ i II,
npubau3HO onHakoBa. [lificHo, sk Bimomo 3 [4] mpu
HaIpsAMKY BiZOOPY BHUIPOMIHIOBAHHS HEPIEHINKYIISIPHO
0Ci «C», IHTEHCHBHICTh T-IIICMYTH MaKCHUMaJbHa, ¥ TOH
4ac, K MpU HOro piBHOODKHIM OpieHTaIii CTOCOBHO OCi
«c» BIAOYBA€ETbCS NMPHUIYIIEHHS T-KOMIIOHEHTH. Tomy,
BHACNIJIOK OJHAKOBOi 3MiHHM KyTiB HampsAMKiB BigOopy
PEHTIeHIBCBKMX  TPOMEHIB, Ha 000X  cMmyrax
CIIOCTEPIraeThcsl OJHAKOBA IHTEHCHUBHICTH MaKCUMYyMY
«e». Y Toil ke Jac, BUCOKoeHepreTuuHui kKoHTyp CK,-
CMYTH BOJIOKHA, opieHToBaHOro criocobom II B obGmacti
eHepriit 277+281 eB 3minienuii BOIKk HU3bKUX €HEpriil Ha
~0,4 eB mono takoi B CK, npu opieHTaIlii BOJIOKHA IO
tuny I, a B obmacTi eHepriit 281+285 eB, mo Bignosigae
n-ctanaM Ha 0,2-0,3 eB. BHacaigok LBOro rojoBHHI
MakcuMyM «c» y CK,-cMy3i BOJIOKHA, Opi€HTOBAHOTO I10
tuny Il BusBuBcs Bke Ha 0,4 eB, unm Takuit mpm
opierranii mo Tumi I Ile pe3ympTar 3HIKEHHS
IHTEHCUBHOCTI BUITPOMIHIOBaHHS 3a PaxyHOK
3MEHILEHHS! IMOBIPHOCTI 30y/DKEHHSI aTOMIB, YHACIHiZIOK
MEHIIOT IUIOUIl NMEPEeTHHY 3aXOIUIEHHsS EJIEKTPOHIB, LIO0
MajaloTh  HapajenbHo  rpadeHOBMM — IIapam  Ipu
opieHTanii BOJIOKOH 1o THiy 1.

3  TNOpIBHAHHS  HU3BKOGHEPTETWYHUX  YaCTHH
eMICIHHUX CMYT BOJIOKHA 1 TpadiTy, BHIHO, IO BOHH
mpakTHyHO 30irarotbes. Lle cBiquuTh Tpo (HaKTUIHO
OJIHAKOBHUI €HepreTUYHuI po3momin HU3bKO-
€HEepreTUYHUX EJeKTPOHHUX CTaHiB, 3aHisTHAX Y sp>-
riopuaHux 3B's13kax. PazoMm 3 TuM, moBHa mmpuHa CK,-
cMmyru BosiokHa Ha 1,0 eB Ginbie, Hix cMyru rpadity 3a
PaXxyHOK 3CyBY B JIOBIOXBHJIBOBY CTOPOHY 1 OUIBII
KPYTOro MiIHOMY KOPOTKOXBWJIBOBOTO KOHTYpY CK,
ocranHboro. Lls kpyTu3Ha BKazye Ha Te, 110 piBEHb
@epmi B rpaditTi NpOXOIUTH Yepe3 OUIbII BHCOKY
LIJIBHICTh 3aWHATHX T-CcTaHiB, uuM y BB. Ilpu mpomy
inTeHCcuBHICTh T-incmyru B CK, rpagity 3HaYHO BHIIIE,
HiX y cmyrax BB, opientoBanux cmocobamu I i II,
OCKINTBKM TIpH HatupanHi rpadity Ha tactury (001)-
TUTOIHU CKOJIOBAHHS  JISITalOTh  3[e0ULIBIIOro
napajie;IbHO TOBEPXHiI TUIACTUHU a00 i HEBEITUKUMHU
(10°-20°) kyramu, a, BUXOJIUTh, 1 10 HANPSIMKY BigOOpy
BUIIPOMIHIOBaHHs. AJjie 11 30UIbIIEHHS BJBIYlI MEHIIE,
HDK TIIpM Tepexoli BiJ BOJOKHA, OPIEHTOBAHOTO
criocobamu I 1 Il 10 BoONOKHA, OPIEHTOBAHOTO CIIOCOOOM
III. B pesynbrari opientanii BojokHa criocodom III
IHTEHCHUBHICTh MaKCHUMyMy «C», IO BimoOpaxae m-
cTaHW, 30UIbIIMIIAcS B JBa pasd Oulblle, HDK NpH
mepexoni Big opienranii I i II mo rpadiry. Lle nos's3ano
3 THM, OI0 TIPH TaKii Opi€HTamii BOJOKOH HANPsSMOK
BiIOOPY BHITPOMIHIOBaHHS 3aBXKIW TEPIICHANKYISAPHHUNA
KpucTanorpad@igHUM OCSIM «C» 1 BIIMOBIAHO HAIPSIMKaM
TOJIOBHUX OCell p,-opbiTaneil, mpu SKOMY iHTCHCHBHICTb
BHITPOMiHIOBaHHS BHACIIJOK ITEPEXOIB €IEKTPOHIB 3 Ty
Is-crann mMakcumanbHa. binbini mupuan CK, npu I>1.,
OTpUMaHuX Bix rpadiTy 1 BOJOKHA, OPIEHTOBAHOTO
ciocooom III € HacnmigkoMm 30UIbIIEHHS IHTEHCHBHOCTI
MACMYrn «e» 1 1IMOBIpHOCTI 30y/DKEHHS aToMiB
CJICKTPOHHHM ITyYKOM.

Kpim Toro, 3 MamoHKa 2 Takox BUAHO, mo B CK,-
cMy3i BB BusBNS€TBCS BIACYTHS B CHEKTpi TpadiTy
ocoOmmBicTE  «d’», EHEpreTHYHe TIONOXKEHHS KOl
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278,3 eB, a 1i pozmineHa 3matHicTh Tipu Il opieHTamii
BOJIOKHA 3Ha4HO Kpama, Hix npu [ i II. Ciig 3a3HaunTy,
mo B poboti [3] usg ocobmuBicte CK,-BoOKHA HE
BUSIBJICHA Yepe3 3HAYHO OUTBINI anapaTypHi CHOTBOPEHHS
(AE=0,6 eB), nix npu Hammx Bumipax (AE<0,1-0,2 eB).

BinnosigHo 1o i€l x pobdotu i [4] HamuBU «d» y
CK, rpaditry BimoOpakaroTh 3MilIaHi G+7-CTaHH,
OCKIIBKM # y TpadiTi 3aBXKau iCHYE NesKe NEepeKpHUTTS
sp” i p,-opGiraneii. IIposis ocobmuBocteii «d’» y CK,-
CHEKTpi CBIAYMTH HPO 3MiHY TaKOro IEPEKPHUTTS, IO
MIPUBOAUTE A0 AESKOTO MEepepO3MNOIily IHUX CTaHiB BOIK
HU3BKHAX €Hepriii abo M0 HEBEIUKOTO E€HEePreTHIHOTO
posmerieHHs  o+n-mmigcMyrd B BB. Ile moxe Oytm
MOJIMBHM d4epe3 3MiHy KyTiB MK TOJIOBHUMH OCSIMH
p.-opOiTameii mpM KOaKCialbHOMY YH T'BHHTOBOMY
CKpyduyBaHHI rpa)eHOBHX IIapiB B3JOBX OCI BOJIOKHA.
VYHacmigoKk 1bOro MOXKYTh BHHUKATH HOBI 3B’s3yroui
CTaHM 33 PAXyHOK J0JATKOBOTO MEPEKPUTTA Sp° i P,-
opbOitainei.

Amnanoriysi opieHTaniiHi eexT crocrepiraroTbes i
NpU  CIIBCTAaBJICHHI €MICIHHMX CMyr HaHOBOJIOKHA,
opierroBanoro cnocobamu [ i III (puc. 2 6). Ockinbku
3MOHTYBaTH HaHOBOJOKHO Ha MIiJHIA TUTACTHHIN JUIS
fioro opierTamii mo cmocoOy II He Bmamocs, a ¢opmu
CKy-cmyr  mpu opientamis [ 1 II omnakoBi, To B
nociimkenHi  emiciiiHoro CK,-criekTpa HaHOBOJIOKHA
mpu opienTartii Il HemMae HEOOXiTHOCTI.

VY HaHOPO3MIpPHUX IOPOMIKAX PANY KPHUCTAIYHUX
CHOJIYK, €(eKT 3BY)KEHHS YJIbTPaM'aKUX PEHTI€HIBCHKHX
emiciiaux  cmyr  [7-12] BUSIBJSIBCSL  3aBJSKU
€HEPreTHYHOMY TIepepo3oILTy BAJICHTHUX
CJIEKTPOHHUX CTaHIB y pe3yibTaTi iCTOTHOTO BHECKY B
30HHY €HEpril0 IMOBEPXHEBUX AaTOMIB 3 pO3ipBaHUMH
3B'SI3KaMH, BiJICTAHb SKUX IO IIEHTPa YaCTOK MPHOIN3HO
OJJHAKOBa. Y BYIVICIIEBUX HAHOBOJIOKHaX B OJHOMY
BUMIpi B rpa)@HOBHX CMyrax y3/I0B)K BOJIOKOH 3B'SI3KH
HE po3ipBaHi, a po3ipBaHi 3B'SI3KM NPHUCYTHI JHIIE B
HOIEePEYHUX Iepepi3ax BOJOKOH. ToMy CTaHOBHTH
iHTepec 3'iCyBaTH, Y BHUSBIISETHCS HAHOPO3MIpHHUA
edekt Ha cTpykTypi CK,-cMyT emicii HAHOBOJIOKOH.

3 puc. 3, Ha sikoMmy npenctasieHe nopiBasaHHI CK,-

Puc. 3. CniBcTaBieHHs eMICCIHHUX PEHTI€HIBCKHX T10JIOC
a) BOJIOKOH, OpieHTOBaHUX criocoboMm | — kpynnoro (1) i
TOHKOTO (2), 0) BOJOKOH, OpieHTOBaHUX 3a Ty III —
KpymHOTO (3) 1 TOHKOTO (4).
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Puc 4. Cranu, 3a1isiHi B 3aMKHYTHX 1 pO3ipBaHMX G- M T-3B’s13KaX a) BOJIOKHO, OPIEHTOBAHE 3a THIIOM I, 6) BOJIOKHO,
opienToBane 3a Tunom Il f — kyT Mk HanpsSIMKOM BiIOOpY BUIIPOMIHIOBAHHS Ta rpad)iTOBUMH LIAPAMHU.

cMyr kpynHoro BB 1 ByrieneBoro HaHOBOJIOKHA,
JOCHIDKEHNX TpH  IXHIH opieHTamii crmocobamu |
(puc. 3a) i Il (puc. 36) Bugno, mo CK, HaHOBOJOKOH
3BYy)K€Ha, TOJIOBHHUM YHHOM, Yy BHCOKOCHEPIeTHYHIN
gactuHi. llikaBo, 0 y BHUMAIKy Opi€HTAIlii BOJOKOH
cnocobom III 3Byxkennst CK,-cMyru mpu mepexomi Bix
TOBCTOTO BOJIOKHA J0 HAaHOBOJIOKHA BiOyBAa€ThCS IpH
30epexeHHi QOpMH, TOAI SK Yy BHIAAKY opieHTamii |
tdopma CK, 3MIHIOETBCS 332 paXyYHOK TOSIBA OCOOJIMBOCTI
«d», eneprernune mnojoxeHHs skoi hv=280 eB. Ilpu
yomy B iHTepBanmi eHepriii hv=(280+281) eB koHTypmn
CK,-cMyT TOBCTOTO i HAHOBOJIOKHA 30Irar0ThCs, TOI SIK
m-mmigcMyra (MakCUMyM «e») 1 TOJIOBHMH MakCHMyM
CK,-cmyrn (mik «c» 1 HammB «d»), mo BinOuBae o-
cTtand B HaHOBoOJNOKkHi, Ha (0,2+0,8) eB Byxue, HIX Yy
TOBCTOMY BOJIOKHI 32 PaxyHOK 3CyBy I KOHTYpy B
HU3BKOCHEpreTHYHM OiKk B  iHTepBajlax EHeprii
hv=(277,5+280,0)0eB 1  hv=(281,0+285,0)eB i
HeBenukoro 3pymeHas Ha 0,3 eB Hu3pKoeHepreTHIHOro
KOHTYypy B iHTepBaii hv=(275+276) eB BOiK KOpOTKHX
XBHJIb.

BignoBinHo mo poOit [7-12] 3ByxeHHs 1 3MiHa
(opMU pPEHTTCHIBCBKMX €MICIHHUX CMYT 3B's3aHi 3
CHEPreTUYHOI0  JIOKANI3ALIEd Ta  MEepPepO3MOILIOM
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CJIEKTPOHHMX CTaHiB, M0 HaJeXaTb pPO3ipBaHUM
3B'a3kaM. OCKIIBKM IIpM KOXHIM 3 000X opieHTamii
JOCIIDKYBAIUCS CIIEKTPH TOBCTOTO 1 HAHOBOJOKHA, TO
SCHO, 1IN0 PO3XOMKEHHS, IO CIIOCTEePIiraeTbes, Y
3ByxkeHHI CK,-cMyT 3B'13aHO 3 0COOIMBOCTSAMU BHECKY B
€MICIiI0 CTIIeKTPiB, 3a3HAYEHHUX JIOKATI30BAHUX CTaHIB MPHU
pI3HHX OpHeHTanusx rpadeHoBbix mmapiB B u u Il
Bumagkax ¢ikcarii BojokoH Ha aHoxi. Jliicho B III
BUIAJKY B eMicil yabTpamM'sikux (OTOHIB OepyTh ydacTh
yci cTaHM, 3afisHi B 3aMKHYTHX 1 pO3ipBaHUX G- 1 T-
3B'sI3KaX, M0 BIAMOBINAIOTh TJIHOWHI BHUXOAY IUX
tdotonie  (puc.4), 1O TOrO K  IHTCHCHUBHICTB
BUIIPOMIHIOBaHHS BHACIIZOK MEPEXO/iB EIEKTPOHIB 3 T
Ha 1s-CTaHU B I[bOMY BHIIa/IKy MaKCHMaJIbHA.

B Totii e gac B | Bunmaaky piBHOIMOBIpHi opieHTaIii
rpad)eHOBUX INapiB, KOJMM BOHH IEPIEHAWKYISAPHI,
mapajenpHi 1 3HaxomsAThes mig Kyramu 0°<oa<90° mo
HaTpsAMKY BiZOOpy pPEHTTEHIBCHKOTO BHIIPOMIHIOBAHHS.
[Ipu 11bOMy BHECOK B €MICiI0 €JIeKTPOHHHUX CTaHIB, IO
Haje)xaTh 00ipBaHUM 3B'SI3KaM Ha TPaHUIISIX TPpadeHOBUX
IapiB, OPIEHTOBAHUX MEPHEHUKYJIIPHO 10 HANPSIMKY
BiIOOpPY BHUIIPOMIHIOBaHHS OyJe MaKCUMajbHUM, a
eMicis 32 paxyHOK T-CTaHiB Oyne, SIK IOKa3aHO BHIIE,
nogasneHa.  Skmo  (001)-rutommHM  mapanensHi
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HanpsAMKY BiZOOpy BHIIPOMIHIOBaHHSA, TO TOJOBHHA G-
CTaHiB, M0 HaJeXaTh 00IPBaHMM 3B'S3KaM Ha TPaHUIIX
rpadeHOBUX MapiB, IO JIeKATh HA TIIMOMHI OUTBITIH, HiX
rMOWHA BHUXOIY PEHTICHIBCBKUX KBAHTIB, HE DOUTH
BHECKY B 3BY)KEHHSI PEHTI'€HIBCHKOI cMyru emicii. B Toit
)K€ yac, IMPU Takiii opieHTalil MakCUMaJbHUII BHECOK B
eMiciro m-ckaagosoi CK,,.

OTXe, BIJCYTHICTb BHECKY B 3BY)XEHHS CMYyId
TIOJIOBUHH 3a3HAYCHUX G-CTaHIB 1 MAaKCHMaJbHIHA BHECOK
B €MICil0 T-CTaHIB BiJ| HapajieIbHO Opi€EHTOBaHUX, IO
CKJIaMaloTh Mali KyTH 3 HampsAMKOM  BigOopy
BHIIPOMIHIOBaHHA, IIApPiB, MPUBOMATH MO IMiABHIICHHS
IHTEHCUBHOCTI CIIEKTpa B IHTEpBaJi EHEPTid, sKi
BIJIOBIAIOTh TEPEKPUTTIO 1 Cymeprmo3umii o+m i 7-
migemyr 'y CK,-cnekTpi emicii. Y pe3ynpTari mboro B
CK,-cMy3i emicii 3'SBISETBCSA JOJATKOBA OCOOJHUBICTD,
110 3MiHIOE POPMY CIIEKTPa HAHOBOJIOKHA HA BIIMIiHY Bij
BUnajky ¢ikcauii BosokoH Il cioco6om.

BucHnoBku

BuBUeHHsI €JEKTPOHHOI CTPYKTYpPU BYIVIELIEBUX
BOJIOKOH  METOZIOM  YJbTPaM'sIKOi ~ pEHTI€HIBCHKOT
CIEKTpOCKOMii 3  Jyke MaJUMH  anaparypHUMHU
CIIOTBOPEHHSIMH CIIEKTPIB, 103BOJINIIO:

3HaliTn B eHepreTHUHOMY posnoziini Cp-BaleHTHUX
€JICKTPOHIB 0COONMBOCTI, WO BigoOpaXkae NOAATKOBY
3B’SI3YI04Y B3a€MOII0 MK aTOMaMHy TpaeHOBHUX IIapiB

3a PaXyHOK 30iIbIICHHs MePeKpUTTs sp° i p.-opbitaneii
IpH KOakKCiaJIbHOMY 1 TBHHTOBOMY ckpydyBanHi (001)-
mapiB, 3aBASKH SKUM I mapu (0OMeXeHi Mo JOBXKHHI
~10%-10° HM) 34iTTIOIOTHCS, YTBOPIOIOYH HHUTKY.

BcranoBuTtn opieHTaliiiHy 3aJIeKHICTh
HaHOpo3MipHOTO  edekry  3ByxkeHHa  CK,-cMyr
BYIJICIIEBUX BOJIOKOH. 3aBISKM ILbOMY IOKa3aHO, WIO
OCHOBHMH BHECOK Yy HAHOPO3MIpPHUI eHepreTHYHui
nepeposnofil  Cp-CTaHiB 'y HAaHOBOJIOKHaX BHOCSATH
BHUCOKOCHEPIeTUYHI CTaHWU, 3aIisiHi B T i G-3B'sI3KaX.

BusButn, mo nHaHopo3mipHe 3BYyXkeHHA CK,-cMyr
BYIJICIIEBUX BOJIOKOH 32 PaxXyHOK HH3bKOCHEPreTHYIHOTO
3CyBy KOPOTKOXBWJILOBOTO  KOHTYpY, BKa3zye Ha
3HIDKEHHS eHeprii m- 1 O+m-CTaHiB y pe3ynbTari
OiMpIIOr0  iIXHBOTO  TEPEKPUTTSI TPU  3HAYHOMY
30UIbIICHHI KPUBU3HH OUIBII BY3bKHX TpadeHOBUX
IapiB, YHCIO SKUX ICTOTHO 3pPOCTAa€ NPU CTOHIICHHI
BYTJICIIEBOTO BOJIOKHA.

ABTOpH CTaTTi BHUCJIOBJIIOIOTh TIOJISIKY
Baiitiarepy €. M. 1 Kapacoy B.YO. 3a wnHapmani s
JIOCJTIIPKEHb 3pa3KH.
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Ne3101).
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Ocob6mmBocTi peHTreHiBchkux CKo-crekTpiB eMicil ByTTereBUX BOJIOKOH

Ya.V. Zaulychny, Yu.M. Solonin, S.S. Zvezda

The Features of X-ray CKa-Spectrum of Carbon Fibrils Emission
‘I.M. Frantsevych’ Institute of Material Science NAS of Ukraine, 3, Kryzhanivsky Str., Kyiv, 03142 Ukraine

The present paper concentrates on the structure of carbon fibers (base polyacrylnitrile) with different thickness.
The results of experimental study by means of ultrasoft X-ray emission spectroscopy are presented for fibers various
orientations. It’s shown that the coarse fibers CK,-spectra are wider than that in the fine fibers. Special attention is
given to p-zone fine structure investigation.
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