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Ilpll IICC/18/lOBaHJIJI. pa3/Jll'lHblX IIJI83MeHHbIX IICTO'lHIIKOB IIOHOB JUUi ycKop11Te11e!! o6bl'I

HO npoBOJ'.lllTCll Jl3Mepernrn KOnll'lOCTBa Jl3B/Je'l8HHblX ll3 IICTO'IHJIJia JIOHOB B 38BIICIIMOCTH OT 

pa3Ilb!X napaMeTpOB. EonhnIOfi llHTepec npe)'.ICT8BnHeT TaKlKO pacnpe)'.leneHl!e KOHll8HTpan11J1 

pa3nll'lllb!X IIOHOB D caMOfi Il1Ia3M8 K8K B.t:Om, pa3pll)'.la, TaK H 110 C0'18HIIIO ero. llllll 9TJIX 

nenell ycnemHo IlpllM8H>l0TCll Cil0KTpoM8Tpllll 1131IY"l8Hllll IllI83Mbl B 3KCIT0pHM0HT8X no ynpa11-

1Ill8MblM T0pMOll/lepHbIM peaKIUillM. 

/1/ 
B pa6oTe OIITl'l':l8CKlll! MeTOJl npnM8lllUICll /lllll OIIp8Jl8ne1mn BbIXOJla Jl3 HCTO'IHIIKa 

IIOHOB BO/lOpoJ'.la B 3aBHCHMOCTll OT HHTOHCHBHOCTH ero CIT0KTP81IhH~X nHHlll!. 

C ycnexoM MOJKeT 6b!Tb HCIT01Ib30B8ll onTl!'leCKJI!! M8TOJ'.I JI JlruI uccneJlOBamrn J'.lyroBblX 

ncTO'llmKOB MHoroaapHJ'.IHbIX l!OHOB (M.a.J1.). TTpn Bhl6opo OHTJIM81Ibllb!X yc11011nl! pa6oTbl Ta

KHX HCTO'llllIKOB Mll 3KCIIJIY8T81Ulll nx Ha I!HK/JOTponax cymecTBeHHYIO poru, cpe)'.IJI npo'IHX 

napaMeTpOB nrpaeT pacnp8JlE,11eHH8 KOHI!OHTPfillMH aTOMOB ll HOHOB pa311H'1Hb!X KOMnOHOHT 

ITilll3M<lHHOro CTOJ1611. 

Bb!mmn, xapru<:Tep pacnpenenemu, KOlllteUTpan1m aToMoB JI noHoB no BbICoTe JI ceqe

unro ,:iyronoro S:T011611 JIMflYIIbCIIOro llCTO'IHHKa MHoroaapSI)'.IHblX IIOHOB C OCI!lllllIHPYIOII!IIM paa

PllAOM121 - nenb JlaIIIIO!! pa6oThI. 

OrmcauHe YCTBRODKH JI M8TOJ'.IIIK8 113Mepe1rnl! 

J.1ccnanoBnHlllI llOIIHOrO HCTO'llll!Ka C IlOMOIT(blO cneKTpalil,IIblX MeTOJJ.OB anaml3a npo-

/8/ l ., 
BOJlnnnch na cTeHJJ.8 • Ha pnc. n3oupaJKe11a nponoru.11an reoMeTp11a raaopa3pHJJ.IIOH Ka-

MepbI llCTO'lllHKa M,3.n. Bo BpeMll ncex onblTOB pelKHM pa60Tbl j!!:TO'llUIKa OCTaBancg nocTo-

8HllblM: 11anpllll(81!H8 nyrn - 600 B, TOK ,:iyr11 - 10 a. Il0Tenn11a11 K8TOJJ.8 II anTHKaTO)'.la OJJ.11• 

HaKOBbill, T.e. ocymecTB/IllllaC:b OClll!/Jruilllil! 8/IeKTpOIIOB BJJ.0/Jh Cll/JOBbIX IIIIHJIH MarliHTHoro 

nomr, HccaenyeMbl0 ra3h! -· Heo11, apron ll KpllllTOH - nO)l&B&llllC:b qepe3 Tpll OTB0pCTll8, 

pacnollOlK8HHbl0 B uenTpMbHOll 

3 
H001Ia = 1,6 CM /.MIU!'., a-proHa 

penn11e ra3opa3pHJJ.Hol! KaMepbl 

'laCTH ra3opa3plI)'.IHOl! KaM0pbl HCTO'lll!IKa. Pacxon ra3a: 

3 3 
= 1,0 CM IMHn, KpHnTona = O, 7 CM I-MHH.1lan11011He B ce-

nopa.o.Ka 10--3 Top. HcTO'lllllK paooTan n on11opon110M Mar-

HlITIIOM none np11 11anp8JK8}1l!OCTII 

Hccnenonancll cneKTp811bllblH COCT8B 6/1113KOro YllbTpa¢Ho/IeTOBOro 113llY'181llll'I naa3Mbl 

HCTO'IIIHKa C nOMOillblO npll3M8JIHOro Cll0KTporpa¢a HCn-28 C KBapneBoll OIITJIK08. PerncT

pannsi cneKTpOB ll3ny'1811Hll - ¢oTorpa¢H'l0CKall, na Bb!COKO'IYBCTBHT0/Ibllbl0 ¢0ToMaTepJ1a-

llbl, 
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0nTH'18CKasI CX8MB. 8KCnepHM8HTa Bb1611panaCb B 3BBIICIIMOC-TII OT XapaKTepa pemaeMOft 

aaJta'IH. Ha p11c. 2 np11seneub1 nsa sap11anTa onT11'!ecKoA cxeMbl, BapnanT a) np11Mensmcll 

Jlnll B3y,18Hllll cnexTpanbHOro COCTaBa nany'!8Hllll nna3Mbl IICTO'!HIIKa. B STOM cny'!ae IICTO'I

HIIKOM B3ny'!8HHll llBnll8TCll 3MHCCIIOHHall mem. ( 20 MM X 1,6 MM). ysem1'!8HH08 11306palK8H!l8 

KOTopoA npoeKTnpyeTCll B nnOCKOCTII menn cneKTporpa¢a. Bap11aHT 6) np11M8HllUCll Anll nc

cnellOBaHB!I pacnpeneneHrul KOHll8HTpan11A paann'!HhlX KOMnonenT nnaaMennoro cTon6a no Bhl

coTe HCTO'!HHKa. 3neCL HCTO'!HIIK H3IlY'!8HHll - nn6o YAnHH8HHasI 3MHCCHOHHasI men:i. ( 40 MM 

X o, 7 MM) I nn6o plln 3MHCCHOHHblX OTBepcTnA llllaMeTpOM 1,6 MM, neHTpbl KOTOpblX pacno

nOlK8Hhl 110 B8pTHKann, 11apannen:i.noA OCH KaMepbl HCTO'!HHKa, B 3TOM cny'lae B llnOCKOCTH 

meJIH c11exTporpa¢a 11ony'!aeM peaxo c¢oxyc11posannoe yMenLmennoe nao6palKen11e aM11ccn

onnoA menn n1160 3MHCCHOHllhlX OTB8pCTIIA, 

06pa6oTKB Cll8KTporpaMM llpOBO/lllllBCb Ha neperncTp11py10meM MIIKpO<pOTOMeTpe M<l>-2. 

HaMepsmac:i. CT8118Hb no'!epnennir Cll8KTpanbHblX nnnnA II IIX OTll8llbHhlX y'!aCTKOB, flepeXOll 

OT BenH'!Hllhl 110'!8pH8HHll llllHHII K 3HB'!8HHIO OTHOCllT8llbHOA HHT8HCllBHOCTH 11p0113B01lllllCll 

no xapaKT8pHCTH'!8CKH1': KPHBhlM, KOT0pbl8 6hlnH IIOCTpoeHbl llllll KalK/loro Bil/la q>OTOMaTe

pnana C y'!eTOM nccnenyeMOA o6naCTII nn11n Bonn H H8COOTB8TCTBHSI 38KOHY B3811MOSaM8HSl-

/ 4,6/ 
8MOCTll Bp8M8HH H HHT8HCHBHOCTH , 

Pea,rnbTBTbI 11ccnenonannA 

1. [lo OllTll'!8CKOA cxeMe Bap11anTa a) p11c, 2 6hlnll 11ony'!8llhl Cll8KTporpaMMbl neona, 

aprona II KpllllTOHa C nenbIO Ka'!8CTB8HHOA pacm11¢poBKII Cll8KTpOB 11any'!8Hllll STIIX ra30B, 

/6/ /7/ . 
C IIOMOWbIO Ta6nll'!HhlX ll8llHblX • a T8KlK8 naHHb[X pa60Tbl 6b!1111 o6napylK8llbl II Bb16-

paHbl llllll 11ccnenosannA CII8KTpanbHl,18 nllHIIII a TO MOB II IIOHOB llO Tp8Tbero sapnna ( Ta6nn

na I}. 

T a 6 n 11 n a· 

ATOM 

IUil1 lie! Nell Ne Ill NelV Jlol Ari! Arlll Ar!V Kr! Krll Krlll 
1101! 

0 
'" < 3520,47 3777,18 26!0,03 2357,88 3770,:37 4013,87 3285,87 2808,44 3885,33 3820, 14 3564,23 
= .. 

3808,52 3850,57 2724,84 2788,96 3875,44 ., 3713,08 21590,04 2352,52 3507,42 
";a 
~ i 3708,64 2350,84 3728,28 2757,82 3680,37 343A,46 

2, flo onTn'!ecKoA cxeMe p11c, 2 - nap11anT 6). - 6bm nony'!en p11n cneKTporpaMM, 110 

KOTOphlM ,nocTp08Hbl KPIIBbl8 pacnpenenennll OTHOCl!T8llbHpA HHT0HCIIBHOCTII cneKTpanbllb[X 
nmmA Ne , Ar n Kr snonb nyrosoro pa3p11na ( p11c, 3). 
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Bee xp11Bb1e, np11BOllllMbI0 B nacTollmeA pa6oTe, 11ocTpoenb1 e Koop1111naTax [(1/1 0 ); x ), 

1/10 - OTHOCIIT0llbHa!I llHT8HCIIBHOCTb, npll'18M llnll K8lKllOA OTll0llbHOl! Kpirnol! B8llH'!llH8 

(1/lol.,.x 11pnpaBHHBB8TCll 0/lllllllll0, X paCCTOllHlle no BbICOTe nyrosoro CTon6a OT 

KaTOllB K 8HTHKBTOllY, Heo6xo/lHMO OTM0Tl!Tb, '!TO.llnll ncex Tpex ra30B na6nronaeTCll IIOBTO

pll0MOCTb xona KpllBblX OTROCHTenbROl! IIHT0HCIIBHOCTll KSK BTOMOB, TaK II llOHOB na1rnoro ra-

38 (p11c, 4), 1103TOMY 110T neo6xO/lllMOCTII llpllBO/lllTb 3/l0Cb see 3TH KpllBb!0, KalK/la!I OT

nenbHB!t KplIBB!t llOCTpoena B peaynhTaTe ycpen11enn11 ¢oTOM0Tpll'!0CKHX /laHHblX 110 H0CK01Ib

KllM cneKTpB1IbHblM llllHll11M namioro 8TOMa ll1Ill llOHa, flpanoMO'!HOCTb TBKOI'O ycpennennn 

IIO/:\TB0plK/la0TC!t xopomel! BOC11p0113BO/lllMOCTblO ( D npenenax omH6Kll ll3Mepennl!) rrepec'!n

Tallllb!X no xapaKT0p11CTll'10CKHM KpllBb!M naHHb!X (pOTOM8Tpnponan11n cneKTpanbHbIX 1IIIHHA, ne

J!<8WliX D paann'!HbIX o6nacTstX nnHH nonn n aasKcrrorrnposanHbIX c 6om,mnM paa6pocoM no 

apeMeHH 3KCII03llllllR. Omn6Ka ll3Mepennl!, onener111an C Y'!0TOM ncex cymecTBeHHO B1Ill!t!OWllX 

/8/ 
na peaynhT8Tbl cneKTpanhnoro anannaa qiaKTopon , ne npeBbimaeT 15%. 

3. B nponecce pa6oTbi 6bmo Bhlncneno, '!TO xapaKTep pacnpenenemrn oTnocnTenhnol! 

IIHT011CllBHOCTll Cll0KTpam,Hb!X 1IHHllA raaon cymecTneuno 38B!!CllT OT M8Tepnana sneKTpO/lOB, 

EcTeCTB0HHO 6b11IO npennonOlK..'lTb, '!TO 3TO !tBnenne CB!t3ano C Ko:,¢¢nnHeHTOM KaTOllHOro 

paCIIbmenm1, xapaKT0plib!M ll1IR Ka:>KJ'.loro llBHHOro MaTepnana, ll yrnoM Bbl110Ta Bb!6HTb!X '!ac

Tllll, flocKOnhKY napnanmr B Dhl6ope MaTepuana KaTona orpalil!'!0Hbl lKeCTKHMll Tpe6oBBllll!tMH, 

r.pe.t11>1tD1Ill8MhlMH K CBOII CTBaM KBTO/lOB, TO C nenhIO Bbl!ID110HHR xapaKTepa 3BBIICl!MOCTll 

pacnpenenenn11 qacTnn raaon oT pac11hmneMoro MaTepnana nccnenonannch anTnKaTO/lbl ns 

pasnH'!HbIX MeTannoe, 

Ha ocnonannn nMe10mnxc11 n nHTepaType na11nb1x no pacrrbmeHHIO B Ka'!ecTBe nccneny

eMhlX MaTepnanoB /lnll BHTHKBTO/la 6bmH BbI6paubl M01IH6.t1en, )Keneso ll M01lh, llM0IOillll0 pa3-

nll'!llbl0 aTOMHb!8 neca, KO:,¢,PHUll0HTbl pacnb!1l0HH!t H na11paBneHHOCTb Bbl110Ta BbI611TblX '!BC-

'l'HH/9, lOi, B STHX onbrTax 6hlnH nony'!enhl c11enTporpaMMbI Ne Ar H Kr c MOnn6-

nenoBblM, CTanbHb!M ll M0/lHblM BHTHKBTO/:\BMH ( KBTO/l BO B".ex BapHaUTBX ll3I'OTOBnen 113 

nonr,q>paMa), H3M0p<t1IllCb OTHOCHTe1IbH3!t llHT0HCllBHOCTb Cll0KTpanbHblX nnunA MaTepHanoB 

KBTO/l8 ll aHTllKBTOlla, 11pllB0/lGHllb!X D Ta6nnne 2, ll Cll0KTpa;IbHbIX lll!Hlll! yKll3aHHblX raaon. 

T a 6 n n n a 2 

ATOM 

Hl'.l'l W I W II Mo I Mo II Cu I Cu II Fe I Fell 
non 

-
Ilmrna 4008, 75 2397,09 3902,96 3122,00 3273,96 2837,66 3768,24 2779,30 
BOllilbl 

B A
0 3864, 11 3087,63 3247,64 2718,78 3733,68 

3168, 17 

KpHBb10 pacnpeneneHH!t OTHOCHTenbHOl! llHT0HCllBHOCTll Cll0KTpanbHhlX nnnnl! aprona ll 

\ 
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paann'IHhIX MaTepnanoa aHTHKaTona 11pnaeneHbl Ha pnc. 5 • Ilirn HeoHa n Kpn11T0Ha cnanrn 

KpHBblX B 38BHCHMOCTH OT MaTepnana aHTHKaTona aHanorH'IHbl. Ha pnc. 5 llpHBeneHa TSKJK0 

KpHBSH pac11peneneHHH HHT8HCHBHOCTH Cll0KTP8JlbHblX JIHHHl! KaTona. To'IKH 3TOl! KpHBOl! HSH~

COHbl Kp9CTHK8MB. 

4. ITpn nyroBOM paapnne KOHll0HTpannn paCllblJI0HHblX 'ISCTl!ll MaTepnaJIOB KaTona H SH➔ 
/12/ 

THKaTona·cpaBHHMa C KOHn0HTpannel! 'ISCTHll raaa • EcT0CTB8HHO, 'ITO B 9TOM cnyqae 

paCllbin8HHbl0 qacTHllbl BJIIIHIOT Ha pac11peneneHne KOHll0HTpannn 'ISCTHll raaa. ITocKOJlbKY 

/12/ 
'IIICJIO Bb!6l!Tb!X c KSTOAa II aHTHKSTOAa 'ISCTHll 11po11opnnoH8JlbllO TOKY paapnna , TO 11pn 

TJIBIOIIIBM paapnnB HX KOHllBHTpannn 6ynBT B HBCKOJlbKO ABCHTKOB paa MBHbllIB, 'IBM rrpn ny

roBOM paapnnB. 3na'IHT, a TilBIOIIIBM paapnnB BJIHHHHB pac11b1JIBHHhIX qacTnn Ha pac11penBnB

HHB KOHnBHTpannn 'ISCTl!ll raaa MOJKBT 6b!Tb CBBllBHO K MIIHIIMYMY, Bunn llpOBBllBllb[ nccne

llOBSHIIH TJIBIOIIIBro paapHna B HBOH0 H 11proHB. C Monn6nBHOBblM II M0/lHblM aHTIIKSTOASMH. 

B 3THX Ollb!TSX HanpHlKBHHB Ha paapHAB 6b!JIO 600 a; TOK paapnna: Ha HBOHB - 220-240 Ma, 

3 3 
Ha aproHe - 80-100 Ma, PacxoA raaa . HBOHa - 1,5 CM /MnH, aproHa - 0,9-1,2 CM /MnH, 

Kp1tBblB pacrrpellBJIBHIIH OTHOCHT8JlbHOl! IIHT0HCIIBHOCTII Cll8KTpanbHb!X JIHHHl! aproHa H 

HBOHa, IIOCTpOBHHblB 110 c11eKTporpaMMaM H3JIY'l0HIIH OIIIICSHHOro TJIBIOIII0ro pa3pHna, 11p11B0 

neuu ua pnc. 6. Bnnuo, 'ITO HeaaBJICHMo oT MaTBpnana aHTJIKaTona pacrrpeneneHne nuTeu

CIIBHOCTH Cll0KTpanbHblX JIIIH!Il! raaa CRMM0Tp1I'IHO OTHOCIIT0JlbHO CBp0AIIHbl raaopa3pHAHOl! 

KaMepbI. 

5. KaK yJKe YK83blBAJIOCb, peJKHM pa60Tbl nyroaoro IICTO'IHIIKA M.3,11, Ha BCBX 3T8118X 

nccnenoBaHJil! OCTAB8JICH IIOCTOHHHblM, B TOM qncne H M8CTO 110/18'111 raaa B raaopaapnnnyro 

KaMepy. B nponecce HCCJI0)l0B8HHii HCTO'IHIIKOB Ha llHKnOTpOH8X H HA CTeHne 6uno OTM0'10-

Ho13• 
131

' 'ITO HA Bb!XOA HOIIOB OK83bIB80T BJIHHHl!e M0CTO 11ona>i11 raaa. ITo3TOMY 11pBJlCTaB

JIH0T HHTepec IICCJI0AOBSHll0 pacnpBneneHHH OTHOCIIT8JlbllOl! KOHll8HTpannn IIOHOB BJlOJlb OCH 

pAapnJla 11p11 IIOJl8'1e raaa B o6nacTb KATOJla B cpaBHBHHH c pacrrpenenenneM rrpn 11onaqe 

rAaA a cepeJlHHY raaopAapnnHoli KaMepb1. Ilnn 6onbmBil uarnnAHOCTH crreKTporpaMMhr nany

qeHnn IICTO'IHHKa CHHMSJIHCb B 3TOM cny'laB C raaopa3pHAHO!i KAMepol!, AJIHH8 KOTOpol! 

150 MM ( BO acex OIIHC8HHblX Bbllll0 OllbITAX AJIHH8 KaMepbl 85 MM). Kp11Bbl0 pac11peneneH11H 

OTHOCIITBJlbHOl! HHT8HCHBHOCTH CIIBKTpaJibHblX nHHHl! aprona, IIOCTpOBHHble 110 9THM C110KTPO• 

rpaMMSM, llpHB0)l0Hbl HS pnc. 7. 113 pHCYHKa BH)lllO, 'ITO MSKCHMYM HIIT011CHBHOCTH CMema

eTCH B cTopony KaTona 11pn 11ona'IB raaa B6nna11 HBro. 

8. 11ccnenoBaJIOCb pac11pe)leJI8HH8 OTHOCIIT0JlbHOl! HHT0HCHBHOCTII Cll8KTp81IbllblX JIHHHl! 

HBOHa a 11011epeq110M ceqeHHH Jlyroaoro paapHJla. 3MnccnoHHol! menbro a 9TOM cnyqae cny

JKHna lll0Jlb llIHpHHOIO B 1 MM, llpope3aHH8H 11ep11eHAHKynnpno OCH pa3pHna. PeaynbTSTbl nc

cnenoaaHHl! rrpBJlCTaBJieHbl Ha pnc. 8. ITyHKTHpHan Kpnaan, HaHeceHHaH Ha pncyHxe coa

MeCTHO C KpHBOl! pac11pe)leJieHHH HHT0HCIIBHOCTH, IIOK83bIBSeT OTHOCIIT0JlbHYIO paCllblJIH8MOCTb 

KSTO)la, II3MBpeHHYIO B IIJIOCKOCTH, IIPOXOJlltlllel! qepea OCb CHMM0TpHH pa3pHJlHOro mnypa H 
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cepennHI,l llpOTIIBOITOJlOlKHbIX rpanel! KaTona. 3Ta KpHBalI IIOCTpoena 110 TO'IKSM H3MepeHHH 

rny6HHbl Bb1pa60TKII KaTona. 11aMepeHHH llp0113BOAIIJIHCb C IIOMOlllblO MIIKpOM0Tpll'l0CKOl! ro

J'IOBKH. 

06c~JKJl~Hne_pBaynbTaToB 

1 •. HarroMHHM, 'ITO rron IIHTBHCHBHOCTbIO C110KTp8JibHOl! JIHHIIII o6bl'IHO IIOHIIMSIOT 3H0p

I'IIIO, H3JlY'IA0MYIO B 1 CBK B)llIHHllBii 061,BMa ( 3pr/cM -3 CBK) B pe3YJ!'.bT8T0 CIIOHTSHHblX rre

/14, 15/ 
pBxo)loB • llnn 11BpBxonA i ➔ k 3 TA B0JIH'IHHa paaHa 

Ilk =· -liwfk Afk N; 

3nBcb A
1
k - KOaqlq>HllH011T 31! HIIIT0l!HA llJIH CIIOHTAHHOro nanyqeHHH, N 1 -KOl!llBHTpa-

lll!H 'IACTHll na ypoBH0 

T,Jl.). 

r =· 0 -neiiTpanLHbll! ATOM, r - 1-onnoKpaTHb!l! HOH 11 

EcnH IIlIOTHOCTH ManhI, cpe.na OIIT1P{0CKH TOHKaSI H HMeeT M·ecTO M8KCB9lllIOBCKOe 

IIJlll 6JIJI3KOB K IIBMY pac11penenBHlle aneKTpOHOB B IIJI83M0 110 CKOpOCTHM ('ITO, IIO-BIIAHM0-

/16/ 
My, crrpaaennJIBO nnH IICCJl8JlY0MOro IICTO'IHl!Ka ), TO B 3TOM cny'laB MOJKHO rrpeHeope'lb 

yJlapaMII BTOporo pOJla C STOMSMII II IIOHSMII, HBneHHHMII peKOMOHIISllllll II 11ornomeHH8M q,o

TOHOB, ITpn TSKHX ycnOBIIHX 3acene1rne II 011ycTomen1te ypoaHel! ocymeCTBJIHBTCH B OCHOB

HOM 38 C'I0T CTOlIKHOB0HIIJ1: C aneKTpoHBMH H co CT0HK8MH, 8 T8K}l{0 aa C1I8T CIIOHTSHHblX 

11epexoJlOB. TaKHM o5pa30M, MOJKHO C)l0Jl8Tb BblBOA, cymeCTB0HHbll! nnn paCCMOTp0HHH 3KC-

11Bp1IM0HT8Jlbllb!X JlSHHblX HaCTOHIIIBil pa60Tbl: HHTBHCHBHOCTb Cll8KTp8JibHblX mmnl! B na6-

nIOJl8BMOM MBCTB 11po11opnno11anbH8 KOHllBHTpannn STOMOB HJIH HOHOBI Ha OCHOBHOM ypoBH0 

NI , 38BIICIIT OT KOHll8HTpallHH 3JIBKTpOHOB N 0 n nx TeM11epaTypbt T • 

Oci. rA3oBoro paapnnA 1tccneJlOBaBmerocn HCTO'IHJIKa M.3,H, 11apAnnBnbHa MarnnTHhlM 

cnnoahlM nnHHaM, BCnencTBHe ~ero M3M8H0HH0 rrnoTHOCTR HOHOB BAOnb MarHHTHoro nong 

(1tMBIOTCH B BIIJlY KSK IIOHbl raaA, TAK H HOHbl paCITb!JllI8MblX anBKTponoa) MHOI'O M0HbmB, 

/17/ 
'IBM H3MBH9HIIB Be 11orrepeK nonn • B 11epBOM 11p116nnJKeHHll MOJKHO rrpe)lllOJIOlKHTb, 'ITO 

11noTHOCTb IIOHOB B)lOnb MarHHTHOro IIOnH IIOCTOHHHS, Ha yCJIOBHH KBA3HHel!TpanbHOCTII 

rrna3Mbl BbIT0K80T, qTo H IIlIOTHOCTb 3lI0KTpOHOB 

Ha 6bITb IIOCTOSIHHOfi,. 

N• BAOnb MarHHTHOI'O IIOJIH nonJK-

Ha pHC. 4 BllllHO, 'ITO OTHOWBHII8 IIHTBHCHBHOCTBl! PA3nH'IHblX CIIBKTpanbHblX JIHHHl! 

aproHa rrocTOHHHO no BCBl! JlnHHB raaoooro paapnna (To JKB CAMOB na6nroAanocb nnn HBOHa 

11 KpHIITOHA), XOTH 3H8'18HIIH IIOTBHllllSJlOB B036y}K)lBHHH COOTB8TCTBYIOIIIHX JIHHHli (Ta6JIH

na 3) 151 
KOIIBDnBTCH B rrpBJlBJIAX OT 15 JlO 37,7 3B, EcnH yqeCTb, 'ITO B036ylKJleHH8 MO-

JK8T 11p01ICXOJlHTb O)lHOBpBMBHHO C HOHll38lllIBii, TO MSKCl!ManbHOB 3ll8'18HJie CYMMapnol! 

3HBprHH JlOCTnraBT IIO'ITH 80 3B. 

7 ..,. 



Ta6nuna 3 

IlnuHa IToTeHD;Ban IToTeHnnan 

n,rnm1 sonHbI B036yJK.[leHHlt (B SB) HOHH3allHH CyMMa 
B A0 

(s as) 

Ar I 3770,37 15,01 - 15,01 

Ar II 3850,57 18,88 15,8 35,78 

Ar Ill 2724,84 ~7,83 27,8 55,53 

Ar·IV 2757,82 37,73 41,0 78,73 

Y•rnTbl'aan nocTonHCTBO oTnomeHHn HHT8HCHBHOcTeii nnnnA aproaa, a TaK:>Ke TOT <paKT, 

'ITO B nccnenosasmeMCH HCTO'IHHK8 M.a,H, npennonaraeTcn M8KCBennOBCK08 H/IH 6nnaxoe K 
/18/ 

H8MY pacnpeneneHne 8/10KTp0HOB no CK0p0CTHM •· MO:>KBO CKaaaTb, 'ITO TeMnepaTYJ)a anex-

TPOHOB BOO/lb MarHHTHoro' nonH nocTOHHHa (ncxmo'lan, KOII8'1HO, npnxaTOOHbIA cnoA). 

Ha OCHOBaHHH scero Bblmena/lO)K8HHOro MbI MO:>K8M Tenepb yTB'f PJK.[laTb, 'ITO axcnepn

M0HTa/lbHO nonyqeHHU8 KpHBble pacnpenenennn OTHOCHT81'.bHblX HHT8HCHBHOCT8A cneKTpanbHbl.lC 

/IHHHA aTOMOB H HOHOB OTo6pa:>KalOT OTHOCHT8/lbH00 pacnpenenenne KOH08HTpanun COOTB8TCT• 

BYIOIIIHX aTOMOB H HOIIOB BOO/lb nnaaMennoro CTon6a nyrosoro HCTO'IHHKa M,3,H, 

2. Ha pnc, 8 BHOHO, 'ITO HIIT8HCHBHOCTb cneKTpam>HblX /IHHHI!, npHnanne:>KainHX qaCTH

naM raaa, cnanaeT oT ueHTpa K rpaHHUe nnaaMbl Kpyqe, '18M oTHocnTenbnan pacnhlnHeMocTb 
/12/ 

KaTona, Kax 6blno noKaaano panee , cKopocTb pacnhlnennn KaTona nccnenyeMoro nonno-

ro ncTOqnnxa nponopu110Ha'nhna KBanpaTy nanpn:>Kennn na nyre n TOKY nyrn B mnpoxnx npene

nax STHX napaueT'pOB, nocKOnbKY noTennnan KaTona B mo6oA TO'IK8 onnHaKOB, TO CKOPOCTb 

pacnunemrn paanH'IHbIX yqaCTKOB rpann KaTona, o6pamennoA K nnaaMe, 6yneT nponopnno

Hanbna nnoTHOCTH TOKa HOHOB B nannoM M0CTe, TO ecTb qucny OOM6apnnpyIOmHX 'laCTHn, 

Y'l'.HTblBan, 'ITO nnoTHOCTb TOKa HOHOB, npRXOOHIIIRX na KaTon,nponopunonanbna RX KOH08HT

pannR, R HM8H B BROY CR/lbHOe MarnnTnoe none BOO/lb paapnna, MO:IKHO aaK/110'1'.HTb, 'ITO ITyHKTHP-, 

nan KpRBaSI pnc,8 0Tpa:1KaeT pacnpenenenne nnoTnocTn nonoB no ceqennro raaopaapHnnoro meypa, 

Ha ycnoBH!I KBB~RnellTpa/lbHOCTR nnaaMbl cnenyeT, 'ITO H KOH08HTpannn 8/18KTPOHOB y 

rpannuu nnaaMbI 6yneT MeHh1110, '18M na liCH paapSina. ITocKon&Ky nnTencRBHOCTb nRnnn 

nponopnnoHanbHa KOH08HTpaum1 aneKTpOHOB H Boa6y:>KAaromnxcSI HOHOB, TO KpHBall HHT8HCHB

HOCTH nnnnll 6yneT cnanaTb K rpannue nnaaMu npnMepno KaK KBanpaT cnana KonnenTpannn 

ROHOB. 3To ynosneTBOPRT8IlbHO COBnanaeT C 8KCll8pRM0HTanbHbIMR naHHbIMH. 

TTpR'IHHaMR TaKoro pacnpeneneHHII KOHU8HTpauRH nnaaMbl no C8'18HRIO MO)K8T Cny)KHTb 

KaK yxon aapHOOB Ha CT8HKH raaopaapnnHoA KaMBpbl, TaK H paaHOCTb TeMnepaTypbl nenTpa 

KaTona H KP80Bb1X yqaCTKOB. TaK, HanpnMep, RaMBHBHHe T8MnepaTypbl BOilb<ppaMa OT 

3300°K no 3400°K npl!BOOIIT K naMeneHnIO nnoTHOCTH TOKa SMHCCHH B 1, 7 paaa
1181 
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3. PeaynbTaTbl, npnseneHHbI8 Ha pRc. 6, ll0/!Y'l0Hbl npn Tl18lOIII0M paap,ine, TO eCTb 

B STOM c;iyqae KOHnenTpanRei! p8Cllb!l18HHb!X 'laCTHU MaTepnanoB KaTona II aHTHKaTona no 

cpaBIIBHHlO C KOHU81!TpanRei! 'laCTRU raaa MO:>KBO npeHe6pe'lb, 3necb Mb! BHOIIM CHMMeTpnq

H08 pacnono:IKeHHe MaKCRMyMa nnoTHOCTH 'laCTHU raaa IlC OTHOIIIBHHIO K KaTony H aHTHKaTO

ny. ITpH'l0M IlOITOlK8HR8 ero H8 aaBl!CHT HR OT pona raaa, HR OT MaTepnana KaTona H aH

THKaTona. no cyTH nena, 8TH KpllBbl0 OTpa>KaIOT 0THOCHT8IlbHylO nnoTHOCTb qacTnn HBllTpanb

HOro raaa, onpenen1110myroc>1 MBCTOM nona'IH raaa B raaopaap>1nHy10 KaMepy n MBCTOM yxo

na ero na KaMepbl (nan yKaai,rnanocb Bbrrne, nonaqa raaa nponaBon1111ac& B cepennny raao

paapnnHoi! KaMepbl, KOTopan HB/IH8TCH no'ITH OTKpb!TOi! co CTOpOHbl KaTona H aHTHKaTona), 

Ha p11c. 3 nouaaanbl naun1,1e pacnpenenemrn KonuenTpaunn qacTnu paa/lH'IHbIX raaos 

npn onnoM H TOM )1{8 8HTHK8Tone, B TO Bp8Mll KaK Ha pnc, 5 npHB0U8HbI naHHbI8, nony'leH

Hbie npH pa6oTe C OOHHM raaoM, HO C paanH'IHb!Mll 8HTHKaTonaM11. [fa pnc. 3 Bnnno, 'ITO 

M8KCHMYMbl nnoTHOCTH '18CTHU raaa CUBHIIYTbl OTHOCHT0IlbHO cepelll!Hbl raaopaapnnHoll Ka

M8pbl B CTOpoHy 8HTIIK8TOna; npnqeM '18M 6onbIII8 aTOMHblH B8C raaa, T8M 6011bIIle OTMe

'IBHHb!ll CUBHr M8KCHMyMa. 

Ha pnc. 6 BIIUHO, 'ITO MSKCllMYMbl nnoTHOCTH '18CTnn aprona coananaIOT npn Monno

neHOBOM H JKe11eaHOM 81ITHK8TOU0, a rrpn M8UHOM aHTIIKaTone M8KCHMyM CUBHIIYT ll8Il8KO 

B CTOPOIIY KaTona. 0nHOBp0M8HHO C STHM Mb! BHUHM, 'ITO '!aCTHltbl Menn npOllBHraroTCl'I aHa

'IHT8IlbHO na11:,me, qeM Mo H Fe • HMen B BHlly llaHHbie o6onx STHX pncyHKOB, MO:IKHO 

CKaaaTb, 'ITO B o6naCTH KaTona H 8HTHKaTOna na paCIIblll8HHbIX '18CTHU coanaroTCl'I norro11-

HHT8Ilbllbl8 naBll8HHH, cuemaromHe '18CTHD;bl raaa B TY HJIH HHYJO CTopoay, 0 BJIK!IIIIIH '18CTIIU 
/18/ 

K8TOUOB na nouoo6paaoBaHK8 ll8IlBnHCb npennonO)K8HHH TaK)K8 B pa6oTe • 

/10 11.( 
Ha 8KCrrepHM8HT811bHblX naHHbIX llpyrnx aBTOpOB (CM., HanpnMep, 1 

. ) naBeCTHO 1 

'ITO K03'j><pHIIH0HTbI paCnblJIBHHH W , Mo n Fe DO'ITII onnHaKOBbl1 a Menn B 5 paa 

6om,rne, rlonHpnast nnarpaMMa nanpaBneHHOCTH BhmeTa qacTnn JKene3a onnaKa K cq,epn'le

cKoA ( 611naKa K aaKOHY KOCHHyca) 1 MOIIHOU8Ha - H8CKOIIbKO npnn1110cnyTa, a y M80H! nao

oopoT, BblTHHyTa BOOIIb OCH, rrepIIeHUHKYIIstpHOll K nnOCKOCTll pacn1,I118HIIH, 

TaKHM o6paaoM, na BC8X naIIHbIX Mb! BIIUIIM : '18M 6oJibIII8 CKOpOCTb pacrrblll8HH!I Ma

Tepnana K8TO/l8 Hllll 8HTHIC8TOUa, 'IBM 6ollbme aTOMHblll Bee SToro MaTepnaJia ll '18M Cllllb-

11ee narrpaB11em10.CTb Bbll18T8 'ISCTHU BUOIIb OCH, nepII8HllllKYill'lpHOH K n110CKOCTH pacnbll18-

HHSI, TeM na11bIII8 O'TOllBHraeTC!I MaKCHMYM nnoTHOCTH '18CTHit raaa OT aToro aneKTpona. 

BgBOllbl 

1. Pacnpene11eIIne nnoTnocTn aTOMOB n noHoB raaa BUOJib nyroBoro raaoBoro paap,r

lla B nccnenoBaBIII8MClI HCTO'IIIHKe M.a.H. IIM88T MaKCI!MYM, pacnonOJK8HHbill B6IlH3H cepe

UH!Ibl raaopa3p!IUHOI! KaMBpbI. ITonOlK8HH8 ero aaBHCHT KBK OT pona raaa, TaK lI OT Ma

Tepnana KaTona H aHTHKaTOll8, Ha ycnOBHSI ITOCTORHCTBa nnoTIIOCTlI HOHOB BOOilb MarHIIT-

9 



aoro nom, cneJlyeT, 'ITO HeJlocTaromee 'tncno noHoB ra3a B o6nacTn KaTOJla n aJITHKaTo/la 

KOMneacnpyeTCII HOHaMn, nonr1a10mHMHCSI H3 pacnhmeJIHb!X 'I8CTHil 3THX aneKTPO/lOB, 

2 Ha OCH pa3p>t/l8 nnoTHOCTb 38p11/lOB 6onblll8, '18M Ha rpaHHil8 nna3Mbl, 

B 3aKnroqenne aBTOpb1 B&1palKa10T 6naro/lapHocTb JO.IT. TpeTb!!KOBY n fo Un-llHHJO 3a 

IlOMOIIIb, OK8381IHYIO npn npoB8)l8HHH 3KCnepHM8HTOB. M1,1 BeCbM8 Ilpll3ll8TenbHbl npoq,ecco

py A,P. CTpnrauoay n r.B, llionHHY, npnHHMaBIIIHM yqacTHe B o6cylK/l8HHH nony'teHHbIX pe-

3yn&TaToa. 

Bnaro/lapnM npo<J,eccopa r,H. <l>nepoaa 3a BHHMaane K npoBO/lHMoll pa6oTe, a TaKJKe 

38 none3Hble COBeTbl npn o6cylKJleHHH pe3ynbT8TOB, 
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3 - 8llTHKaTO/l ( AK); 4 - nnaC'NIHK8 C 3MHCCHOHHOll menbJO nn6o C 3MHCCHOH
Hh!MH OTBepCTHllMH; 5 - OTBepcTHR Ann Il0118'IH ra3a, CTpenKOll OTMe'teHo Ha
npaBneHHe MarJinTHoro nom, H. Ceqenne ra3opa3pn11aoro mnypa TaK lKe, KaK H 
rpaHb KBTOJla, o6pameaaan K pa3pn11y, HMeeT pa3MephI 7x7 MM, 
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