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J1ccnenoBaHne smepHb!X peaKuni!: npencTaBnHeT 6onb111oi!: nnTepec npn ll3Y'le-
/ 1 2/ 

Hllll CBOi!:CTB H/10p n CTpyKTypbl H)lpa. Ycnexn 6aTnepoBCKOi!: Teopnn • Bonn-

caHnn peaKuni!: c nei!:ToHaMn Ha ocHoBe MexaHll3Ma cpb!Ba nnn nonxBaTa o6ycnoB

neHhl TeM, 'ITO, 6naronapH Hll3KOi!: aHeprnn CBH3ll nei!:ToHa,. aTn peaKunn npoTeKa

IOT npenMymecTB0HHO qepe3 IlpHMOll Mexa11n3M na:>Ke npn: cpaBHllTenbHO Hll3KOi!: 

aHeprnn 60M6apnnpy10mnx '!acTnn. no aToi!: npn'lnHe nccnenoBaHne peaKnni!: Tnna 

d I p . ) ll ( d I n ) CTano B H8CTOHlll80 Bp0MH CTaHnapTHb!M M0TO/lOM on.-

peneneHHH CilHHOB ll '10THOciei!: anepreTn'leCKHX ypoBHei!: H)lep. 

BnoC1!0/lCTBllll 6btn0 llOKa3aH0 1 'ITO T80pHH Cpb!Ba M•o:>K~T 6b!Tb pacnpocTpa

H0H8 Ha npyrne peaKnnn, BKnIO'laIOmne cpb!B onnoro HyKnoaa, TaKne, xax ( He 8 , 
8 /3 4/ 

d ) ( He , a ) , naBaH npn aToM xopomee cornacne c axcnepnMeHTOM ' • 

B HaCTOHlll00 BpeMH 3Ha'lllTenb!lb!l!: llHTepec npencTaBnHIOT peaKunn, '_BKnIO'laIO-
• 8 

IUl!e nepenaqy llBYX HyKnOHOB, TSKHe,. KaK ( t , p ) ' ( He ' p ) n ( d I a ) • nep-

Bbl0 aKcnepnMeHTanbHbre nccnenoBaHnH peaxnnl!: nBoi!:aoro cpbrna, BbmonaeHHbre c 

sinpaMn Hes npn aaeprnHX Hll:>Ke 5 MaB, cBnneTenbCTBOBann o cno:>KHOM xapaKTe

pe B38llMO)l0i!:CTBllll, 3a'l8CTYIO npencTaBnHIOlll0M co6oi!: BKnan MexaHll3Ma COCTaB

Horo Hnpa n npHMbtX npoueccoB. 

lleTanbHbte nccnenoBaHnH peaKuni!: nByxayKnomroi!: nepenaqn coBepmeaHo aeo6-

xon11Mb1, ecnn paCC'IHTb!BaTb Ha nanbHei!:mni!: nporpe'cc B 8KCilepHM0HTanbHOM ll3Y

'10HIIH CTpyKTypb! ll/lpa. 

Ha npoTHJK0Hllll pll/18 neT B na6opaTopHH Hei!:TpOHHOi!: (jJn3HKll OJ1.RJ1 Ha aneK

TpOCT8TH'l0CKOM reaepaTope, ycKOpHIOlll8M HOHbl TpHTHH H Hes t npoBO,llllnllCb CHCTe

M8Tll'l0CKH8 nccnenoBSHllll HeKOTOpb!X peaKUllll TpllTllH II renu~-3 C nerKIIMH Hll

paMH c uenbIO nony'leHHH Han6onee nonHoi!: nH(jJopMaunn no pa3nll'1Hb!M KaHanaM pe

aKu11ii B nocTynHOM HHTep1mne aHeprni!: KaK O cneKTpOCKOilll'18CKIIX xapaKTepllCTH

Kax Hnep, TaK n B03MOJKHOM Mexaan3Me s111epHbtX npoueccoB. Pe(jJepnpyeMaH nnc

cepTaunH HBnHeTCSI 'laCTblO STIIX nccnenoBaHni!:, OTHOCHl!lei!:cH K 113Y'l8Hlll0 B38IIMO

nei!:CTBllH TpllTllH C yrneponoM npn Hll3KIIX aaeprllHX. LlnccepTaunH COCTOIIT H3 
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BB8A8Hllll, WlTll rnaB T0KCTa ll saKnroqeHllll. Bo BB0)l01Illll )laeTCll KpaTKllfi o6sop 
'.'\ . 

llM0IOmnxcH K HaCTOllmeMy Bp0M0Hll aKcnepnMeHTanhHhlX )laHHblX IIO llccne)loBalIHIO 

peaK!lllH TpllTllH C yrnepoAOM, a TaK:H<:e COA0p:H<:llTCH o60CHOBall110 nenecoo6pa3HOCTII 

aKcnepnMeHTanbHOro nsyqeHl!ll BbI6paHllbIX peaKnllfi. 

B nepBOH rnaBe paccMOTp0Hbl M0TOIIll'I0CKl!e BOnpOChl, CBH3aHHhl0 C npoBe)le

Hll0M nccnei:toBaHIIH. BTopall rnaBa IIOCBHmeHa 1IpllM0H01IllIO Kp8MHll0BbIX nonyrrpo

BOIIHIIKOBblX )l0T0KTOpOB B ll3Y'I0llllll llll0pHbIX peaKnllfi. K Ha'!any llaCTOHmllx 11ccne-

1lOBSHHil B na6opaTopllHX 011.HH npoBO)lllnllCb pa6oTbl no C03)l8HIIIO TaKIIX )l0T0KTopoB. 

11x l!CnbITaHllll II 11cnonbsoBaH11e B ycnoBIIHX pa6oTbl 11a YCKOpllTene ocymeOTBMnOCb 

BrrepBbI0, no 8TOH IIpll'!HH0 BTOpall rnaBa rrpe11cTaBnHeT CaMOCTOH'renbllbIH . IIHTepec. 

TpeTbll rnaBa nocBHmeHa MeTO)lSM o6pa60TKII 8KCnepllM0H1;'anhHbIX )laHHhlX ll aHanll

sy onm6oK 113MepeHnil. 1.JeTB0pTaH rnaBa CO)l0p:H<:llT 0CHOBHbl0 SKC;II0pIIM0HTllJibllhl& 

peaynbTSTbl no nmp4'epe1Iu11anhHbIM II IIOnllblM C0'!0HIIHM JIM pa:mll'Illb!X KaHanoB pe

aKunil Tpl!TIIH C yrneponoM ll IIO yrnoBblM PllCIIpe)leneHllHM BbmeTarom:e:x 'laCTmt. 

B nHTOH rnaBe rrp0Be11eir aHanus rronyqeHllbIX SKCIIepllM0HTanhHblX )laHHbIX B paM

KSX c·no:H<:l!BWllXCll TeopeTll'!0CKIIX npe11cTaBnellli:fi, 1IpllM0HllMbIX K a1Ian11sy Ta.Kor() 

p
0

0)la peaKnnll. B 38KnroqeHllll llO)lBOllllTCSI HTQr rrpoBe11e1tHbIM nccne)lOBallllSIM. 

rnABA f. TexHl!Ka SKCII0p11M0HT1!c 

TexHHKa ycKopeHllSI Tpl!Tllll IIM00T CBOll oco6eHHOCTll no cpaBH0HllIO C ycKope

HHeM 11pyr11x rasoB, HarrpnMep, Bonopona, nefiTepnn nnn rennn. Bo-rrepBbIX, .Tpnni:i! -

pe)lKIIH 1130TOII BOIIOPOJia, II ero ycKopeHne Tpe6yeT )lOCTaToqHo SKOHOMll'lltOro 

IIOHHoro IICTO'!HllKa. Bo-BTOpbIX, Tpl!Tllil - ·pa)lllOaKTllBIIblH ras, IIOSTOMY 11eo6xo

l:UIMO co6nro)l0Hlle onpeneneHHblX Map npe)lOCTOPO>KIIOCTll llpll pp6oTe C HllM. 

ITepeBOIIY aneKTpocTaTll'!0CKOro re11epaTopa B p0)Kll:M ycKopeHl!H TpllTllSI ttpe)l

wecTBOBan11 11nn:TenbHb!0 onbITbI, Bb!IIOnHeHHbl0 Ha ycKopl!TenbHOil Tpy6Ke, crrermanb-

- /5/ ,:, 
HO CKOHCTpyllpOBaHHOH II nsroToBneHHOil )lnll STO~ nenn • oTll Ollb!Tbl ll03Bonmlll 

OTpa6oTSTb peJKIIM IIOHHoro llCTO'!HHKa, nccne)lOBaTb rroTepn Tpl!TIIH rrpn ycKopellllll 

: ll ero ynaBnllBSHl!II, C03)laTh ll llCIIbITaTh pa6oTy ll03llM0TpnqecKoll arrrrapaTyphl, 

perncTpn:pyromeil B03M0)Kllbl0 yT0'!KII TpllTllll B IIOMemeHnll. 

I!nH IIOBbIWeHl!Sl 8KOHOMll'IHOCTll llOHHoro llCTO'!HllKa llCIIOnb30Banach CM0Cb 
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TpllTl!Sl C renneM-4. HHAl!KaTopoM HanpH>K~Hllll aneKTpOCTaTnqecKoro reaepaTopa 

cnymnn TOK MarHIITHoro aHanll3aTopa, KoTopblfi cTa6nnHsnpoBancH B rrpe)lenax 

:t_(0,01 70,02)%. Kann6poBKa auepreTII'!eCKoil IIIKSnbI reuepaTopa ocymecTBmmach 

no pe30ll8HCHbIM;' nnKaM :peaKIIIIll F IV ( ·p • y ) C TO'IHOCTbIO (0,6;-0,9)%. B SKC

nepnMeHTaX npnMeHHnl!Ch TB0Pllbl0 ll raaoBbl0 yrnepollllbl0 Ml!llleHII, '!T06bl ncnonh-

30BaTb B00 npenMymecTBa Toil ll 11pyroil MIIIIl0Hll. ToHK110 caMonOJI)l0p>KllBaromnecll 

yrnepoJIHble rrneHKll nsroToBnnnnch nyT~M ncnapeHIIH 'IllCToro peaKTOpHoro rpa4,n

Ta B BaKyyMe. A6conroTHbl0 ll3MepeHllH All#epemmanhHb!X C0'!0HllH BhlIIOnHeHbl Ha 

raaoBOH MIIIIl0HII C uarroneHl!0M en, II CO2• Hcrronh30BaHll0 rasOBOil MIIIIl0llll II03-

B0l!ll0T 6onee TO'!Ho,rro cpaBH01IIIIOC TBep11oil Mll~0HbIO, orrpe11enllTb qncno aTOMOB 

B MHIIl0Hll. B Ka'!0CTB0 BXOIIHbIX ll BbIXO)lHb!X OKOH rasoBoil Ml!IIl01III llCIIOllh30Ba

llllCb CllIOllllllbl0 nneHKII. ITonyqen11e npe11enhHO TOHKHX, B H0CKOnbKO )l0CllTb!X 11onell 

MIIKpoHa,cnroJIHHbIX nneHoK_nocTaTOqaoro pasMepa, 11sroT0Bne1I11e ns Hllx rasoBofi 

MIIIIl0Hll II ncnoni,soBaHll0 ee B ll3MepeHHSIX ceqeHllH peaKUllH rrpeJICTaBmie.T cooofl: 

HCKnIO'!llT0nbHO cno=yro sa)laqy, T0M He Mellee 0'!0BHIIHbl0 rrpenMymecTBa ra30BOfi 

MIIW0HII, CBH3allllbl0 C ll0Bb!IIl0HII0M TO'!HOCTII• rronyqaeMblX aKcnep11Me1ITanbHbIX 11aH

HbIX, onpaB)lbIBaIOT 3aTpaTbl Tpy)la Ba ee. nsroToBnelllle. IlpnMelleHne cnIO/:lSlllblX 

nneHOK B Ka'!0CTB8 OKOII )ll!ll rasoBofi MIIIIleBn, a TaKme B KaqecTB0 ~HnbTpOB B_ 

H0KOTOpbIX ll3Mep0HHHX C a -'IaCTl!UaMn rroTpe6oaano crreunam.HbIX nsMepellllfl: 

TOpM03HbIX cnoco6HOCT0H Cl!IO)lhl )lnH llpOTOHOB ll a -'!aCTlrn. B )lllCCepTannn na

eTCll onncan11e M0TOAl!Kll II pesynb~aToB STllX ll3Mepenntt. 

0cHOBHbl0 ll3Mepelil!ll peaKIIHH TPHTllll C yrnepOAOM 6blnn BbIIIOnHellbl Ha yHII

BepcanbHOll BaKyyMHOH K8M0pe. KoHCTpyKIIIIH KaMepbl o6ecrre'!HBana ycTaHOBKY ABYX 

IIO)lBl!)KllblX )l0T0KTOpOB n Tpex )leTeKTopoB non 4,nKCl!poBaHHb!Mll yrnaMn: 45, 90 n 

135°. PerllCTpannH IIpOllYKTOB ll)l0pllb!X peaKnllfi ocymecTBnnnach cneKTpO_MeTpll

qecKIIM TpaKTOM, BKl!IO'IaromllM B ce6g A0T0KTOp, ycn:n11Tenn, nepecqeTHbl0 cxe

Mbl 11' MHOrOKallanhllbl0 aMIInIITy)lHbI0 aHannsaTOpbl. 

rnABA II • ITpnMelleHll0 K00MHll0BbIX rronynpoBOllHllKOBbIX neTeKTOOO'll, 

B nccnepoBaHl!SIX Hll0pHbIX peaKIIHH 

8 pa6oTe npnMeHHnllCh Kp0MH110Bb!0 llOB0pXIIOCTH0-6aphepllbl0 )l0T0KTOpbl JIByx 

TIIIIOB. ilnH perncTpanIIll a-'18.CTlllt ncrronb30Banncb )l0T0KTOpbl II3 Kp8MIIIIH n_ 

Tlln·a C ynenbHbIM corrpoTHBneHll0M 150 OM.CM. IToBepXllOCTb '{yBCTBIIT0nbBOrO Cl!Oll 
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COCTaBmma OT 2 X 2 AO 10 X 10 MM. llm1 "perucTpauuu _npOTOHOB npHM8HHnHCb .tte-

T8KTOpbl U3 Kp8MHHSI p -Tuna c .ttnif>if>yauen nHTHll. lle-rexTOphl o6on T'JUIOB snsn.11-

nHCb OilbITHblMH o6paaIIaMH, HX ucnonb30BaHHe B H3M8p8HRSIX ll.tt8PHbIX peaKIXHA 

ocymecTannnocb napannenbRO c oTpa6oTKott TeX.Ronoruu uaroToaneHHll .tteTeKTopoa 

H coa.ttaHueM Heo6xo,ttHMol1 aneKTp0HH0!1 annapaTypbI. OcHOBHblMH xapaKTepHCTHKaMu, 

onpe.ttenllromHMl! npuro.ttH0CTb .tt8T8KT0pa .ttnll pemeHHll K0HKp8THOl1 aa,tta,m, llBnHnHCb 

aMnnuTy,tta l!MnynbCOB Hee aaBHCHM0CTb OT HanpllmSHHSI Ha .tteTSKTOpe, aaepreTH

'I8CK08 paapemeHue, oTHomeHue noneaaoro curHana K ypoBHro myMoB, BoaMomHocTb 

pa6oTbl ,tt8T8KT0pa B BblCOKOM BaKyyMe, 8Hepr8TH'I8CKall nHH8l1HOCTb, cpoK cnym-

6br. Hccne.ttoBaHHIO 8THX xapaKT8J)HCTHK nocannteaa BTopag rnaBa .ttuccepTaUHH. 

3aBHCHMOCTb aMnnHTy,ttbl HMnynbCOB H 8Hepr8Tl!'I8CKOro paapemeHmI OT Ha-

npSI:1K8Hl!SI Ha .tteTSKTope H3Mepnnacb C l!Cnonb30BaHH8M a -'IaCTl!U OT nnyTOHl!-

eaoro rrpenapaTa. Ilpoaepxa aHepreTH'IecKol1 nHHel1HocTu ocymecTBnSinacb nyTeM 

perucTpaIIHH a -'IaCTHII H npoT0HOB na peaKunn TPUTHSI C yrnepo.ttOM l! KHcno-

po.ttoM. HaMepeHHSI no.tt paaHbIMll· yrnaMl! Bbin8Ta 'IaCTHII OTHOCl!T8nbHO na.ttaromero 

IIY'IKa ll.ttep TpHTHll o6ecne'IUBanu Heo6xo.ttnMbll1 Ha6op Kann6pOBO'IHbIX TO'I8K na

B8CTHOl1 8Heprnu. Ha pnc. 1 B Ka'I8CTB8 llpl!Mepa IlOKaaaHbl Cil8KTpbI a -'Iac

THII H3 peaKUHH C 
12 

( t , a ) B II .ttnSI 'I8Tbipex aa;aqeann yrnoB. Hcrronb30Balrne 

_rronyrrpoBo.ttHHKOBbIX .tt8T8KTopoB B nccne.ttoBaHPllX SI,tt8pHbIX peaKIIHl1 Ha ycKopnTene 

rroTpe6oaano coa.ttaann cneIInanhH0!1 aneKTpOHHol1 arrrrapaTyphl, o6ecrreqeHHH Heo6xo

.ttHMol1 axpaanpoBKH .tt8T8KT0p0B H 00,ttBO.ttHmux npoB0.tt0B OT HemenaTenbHbIX aneK

TpH'I8CKHX HaBO,ttOK, Hena6emnbIX B ycnoBHRX pa6oTaromero YCKOpHTem1; Paapa6oTKa . 
H OCBOeHne M8TO.ttHKH ncrronb30BaHHll rronynpOBO.ttHl!KOBbIX .tt8T8KTOpoB cnoco6cTBO-

Bano HX mnpOK0My npHM8H8HHIO B ll3Mepemrnx H.tt8pHblX peaKIIHfi. ltpOBO.tlHMbIX 

na 811eKTpocTaTJt'Ieex11x renepaTopax na6opaTopu11 ne:l!Tponnoa ~na:imn. 

C l!X IIOM0Wb!O Hay'IanHCb peaxnnu He 
8 + T , He8 + He 8 , C 12 + He 3 , 0 16 + T 

'Ian npoIIeccbl yn:pyroro paccesrnm1 TpHTl!H n He 3 aa ll:eKOT0pblX nerxnx 

naMepeJIHg rronsrpnaauuu n:poToe:oB ua pealtllHl! c 12( He 8 , p 
O 

) N 14 

6 

, BKnIO

SI,ttpaX Jr 

rnABA III MeTOJ:JUKa o6pa6oTKH 8KCII8pl!M8HTar.bHI,J~ 

naHHh!X 

PaC'I8T' .ttnif>if>epeHimanbHb!X C8'I8Hl!ll no l!3M8p8HHOMY BblXO.tty rrpo.ttyKTOB SI.ttep

HblX peaKIIHl1 ocymecTBmmcn no if>opMyne 

du N 

dll = n 0 ~ t .G 
( 1) 

3.ttecb N -'Il!Cno aaperncTpnpoBaHHbIX 'IaCTHII, 
3 no - 'Il!Cno aTOMOB MHWSHH H8 CM , 

.nt tJncno 6oM6ap.ttnpyromnx 'I8CTHII, G -· reoMeTpl!'I8CKHl1 if>aKTop. 

B Bbl'IHCneHHbl8 .ttn<!>if>epeHunanbHbl8 C8'l8HIISI BB0.ttHnHCb nonpaEiKll Ha 'IHCTOTy 

ny'!Ka H raaa B MJimenn, 8: TaKme y'IHTbraancSI II30TOllllb!il: COCTaB yrnepo.tta. B 

Ka'l8CTB8 omn6KH 1'13M8p8HllSI .ttn<!>if>epeHunanhHbIX C8'!8Hl!l1 B3SITa cpe,ttH8KBa.ttpaTH'l

Hall omn6Ka, BKnroqaroman B ce6n cne.ttyromne oml!6Kn_: 

:a orrpe.tteneHun 

'IIICTOTbl rrytJKa (:t.0,5%), 

'IHCTOTbl raaa B MHW8HH (;!:.1%)' 

naanenm1 raaa B MnmeHl! ( :t.0,5%), 

B naMepeHHH 

ToKa tty'IKa ( :t.1%) , 

re0M8TpH'I8CKOrO if>aKTopa ( 1 ~ 1,5%) 

.ttnn pa3HhIX cepun aKcnepnMeJIToB; 

B cpe,ttHSKBa.ttpaTH'IHYIO omH6Ky BXO,ttHT Taxme CTaTHCTH'l8CKaH omn6Ka B onpe-

,tteneHnn N • B naMep&tlnnx yrnoBhIX pacnpe.ttenennn BbrXo.tt npo.ttyxToB pea1tunn 
. C1 

H0pMnpoBancn Ha 0TC'l8Tbl M0HHTopa, ycTaHoBneHHoro non yrnoM 90 • YrnoBbl8 

pacrrpe.tteneHnSI ua na6opaTopHoii cncTeMbI B c.o;.n. npeo6paaoBbIBanncb no if>opMy

naM 

Casn B Cos0 6 ,./I-y 2 Sin0 6 -ySin
2

0 6' 
II.U:. na • na • na • . ( 2) 

r.tte 
y ,.j Ena6. mr m1 

m 2 ( m II Enao.+ MQ) 
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u(O> .. 
n.u. 

l+yCosO 

(I+ y 2 + 2y Cos 0 
)3°'3 u( () ) na6. (3) 

3uecb 0 - yron BbmeTa perucTpupyeMoll: 11acTHilbI a' c.n.u., n.11. E nAn - anep-

rnn nanaromell 11acTIIIlhI, m1 - Macca nanaromell: 11acTIIIlbl, mn - Macca Bllpa MII-

wenII, m 1 - Macca BbineTaromell: 'laCTililbI1 m2 - Macca Bllpa npollyKTa, Q -

aneprIIn peaxnnII B Man, u(O) n.n.- n~tj,tj,epe.lIIlnanbHoe ce11enue (B c.n.II.) nm1 yrna 

. 0 II n , u ( 6 l 
6 

- untj,tj,epennIIanbnoe ce11enne ( n.c.) nnn yrna (J ( n.c.). • • na ,. 
YrnOBbI8 pacnpeneneHIIll, H3MepeHHbI8 B OTHOCHTenbHbIX 81lIIHIII1ax, HOpMilpo-

BanIICb K a6conIOTHbIM 3Ha'leHilllM ce11eHIIll, npn IIcnonb3OBBHilII KpHBblX untj,tj,epeH

llIIBnbHblX ce11eHIItt llnH yrna 90° n.c. Bee yrnOBbie pacnpeneneHHll npencTaBminHCb 

B BIIll8 paanOlK8c1Jilll no nonIIHOMaM nellCBHllpa: 

f(O} 

rue k - BOnHoBOe 'IIICnO, 

I 
k2~.aLPL(cos!l), (4) 

a L - Kostj,tj,IIUH8HTbl paanOlKeHIIB npH nonIIHOMBX ne-
lKBHllpa. BbI'IHCneHHH npOBOllllnHCb Ha aneKTpOHHOil Bbl'IHCnIIT8nbHOII: Mamnne. Kpn-

' TepneM nmr oneaKn Bb1cmero nopnllKa nonunoMoB nelKannpa, KoTOpblll: cneuoaano 

. y 11ecTb npn o6pa6one naHHhlX, cnylKIDia nam1y11masr nonroHKa TeopeTu11ecKott KpII

aott K aKcnep1tMeHTanb1lb1M TO'IKaM (MnHHMYM X 2-pacnpeneneHIIn), a TaKlKe aoa-
o · 

MOlKHOCTb J!Ony'leHlISJ pa3YMHbIX 9KCTpanonupOBaHHbIX 3Ha'leHHtt ce'l8HIIII: npn O R 

180°. 

rnABA IV. HccneµoBaHne peaKnntt TpHTHH c yrnepoµoM 

rnaBa IV IlOCBlllll8Ha II3nOlK8HIIIO nony'l8HHbIX 9KCllepilM8HTanbHbIX peaylib-Ta

TOB. TeopeTII'l8CKiltt ananua peBKUIIH TpHTHll C yrneponoM ~ TO'IKil apeHilll nony'le

Hilll CB8/l8Hiltt B M8XBHil3M8 B3aBMO.ll8HCTBilSJ noTpe6oaan ll8Tallb-HbIX II3MepeHH;!l. B 

cny11ae MexanIIaMa cocTaanoro smpa B tj,yHKnIInx Boaoy)!{LleHnsr na6nronaroTcsr peao

HaHcb1, · o6ycnoaneHllbie ypoBHHMII cocTaBHOro srnpa. Ilony'leHIIe cneKTPOCKOllB'18CKIIX 

xapaKT9plICTIIK 9THX ypoanel!: npennonaraeT HCCJI8.llOBBHII8 tj,yHKUIIil B03OYJKA8HHH C 

nocTaTO11no xopomnM anepreT1111eCKIIM paapemenneM nnn paanH'IHbIX rpynn ncnycxa

eMbIX '18CTHil ( no BC8M BO3MOlKHblM Kal:ranaM peaKilJ!IH) 1 COOTB8TCTBYIOIDHX EHJW,-

8 

! 

4' 

BIIllyanbHblM ypoBHllM OCTBTO'IHOro llllpa. Hay11eH1Ie npHMbIX npoueccoB, B 'IBCTHOCTII, 

npoueccoB cpbrna, nonxBaTa nnII Bb16IIBaHIIH, Tpe6yeT anaaIIsr· yrnoBhIX pacnpene

nen11il IIpOllYKTOB peaKUIIH. 1ITOObl ynoaneTBOplITb aTHM Tp,e6oBaHIIHM, Obinil BbIIIOn

neHbI 11aMepenII,n cneuyromIIx KananoB peaKUIIII c 12 + T : -
12 

+t ➔ N 
1

~ ➔ C 
12 

+ t C - yrrpyroe pacceHHHe, 

➔ cu+ Po Oo .. 4,63 Maa, 

➔ B II+ ao Qo = 3,85 Maa, 
11* 

Q = 1,54 Maa ➔ B + a 1 I 

(cocT. 2,31 Maa 13'11 ). 

12 14 0 · 
c · ( t . 1 po ) c • HaMepeHbI i:mtj,tj,epenu11anbHb1e ce11eHI1H nmr yrna 90 n.c. 

B IIHTepaane aneprHil ycKopeHHblX '18CTIIIl Et=0,32-1,8 Mas. nmr 29 3H8'18Hilil 

aaeprHH aToro nnTepaana ll3MepeHbl yrnoBbI8 pacnpenenennn npoToHoB. ·B tj,ynKillllI 

aoa6ylKnennn na6nronanncb peaonanc1,1 npII Et .. 1, I 17; 1,320 n .. 1,80 MaB. B 

tj,opMe yrnOBbIX pacnpenenenIIA npoTOHOB na6monaeTcSI cnnbHBH 38BIICHMOCTh OT 

aneprnII 6oM6apn:llpyromnx 11acTIIU II cna6asi nx 'lyBcTBHTenbHOCTb K ira6nronaeMblM 

peaonancaM. 
12 11 O 

C ( l I ao ) B • HaMepeHbl nntj,tj,epenunanbHbl8 C8'18HIIH IlOll yrnoM 90 n.c, 

B nnanaaone aneprnll 0,28-1,8 Maa. B tj,yHKUHII aoa6yJKJ:teHHn. na6iuonannch peao

HaHCbI npn aaeprnnx Iritep TpKTHSI 0,6( 1,34; 1,8 Maa. B yxaaaHHOM .nnanaaoHe 

aneprnll·nsMepeao 25 yrnosblx pacnpeuenennll a -'lacTHil. Bee yrnoBble pacnpe~ 

neneHIIH acIIMM8TpII'IHbl OTHOCIITenbllO yrna 90° c.u.n. II npo·HMHIOT' 3aMeTnyIO 38.

, BHCHMOCTb OT aneprnn ycx:opeHHbIX 'ISCTHU.· CnenyeT OTM8THTb, 'ITO B x:aaane 

t , a 0 ) He na6nronaeTCH peaonaac npn Et -= 1, 1 MaB, K!lK :9TO. HM88T M8CTO 

B Kananax ( t , p O ) n ( t , a 1 ) • 
12 11* . 

C ( l I a 1 ) B -HccneuoaaHH8 rpynilbI a 1' -'laCTHU, COOTB8'J'.CTBYIOmeil nep-
11 

BOMY B03OYl!Cll8HHOMY COCTO5!HIIIO B , npencTaBnHJIO 3H8'1HT8JlbHbI8 ax:cnepnMeH-

T8JlbHbl8 TpyAHOCTII H3-3a MBJIOH a_HeprHH :9THX 11ac;Tnn. llIItj,tj,epeHI1IIanbHbI8 ce'le

mrn unn yrna ooOn.c. nony11enbl B nnTepaane· aneprnll: 0,42- 1, 74 Mss. B il>ynx-

unII aoa6yl!ClleHIIH na6nronancn 11eTKHfi peaonanc npn Et .. 1, 1 MaB H mHpOKilll: 

MaKCIIMYM B pallone .. 1,4 Mas. B yKasaH~OM HHT8pBall8 sneprnfi ll3MepeHo 

10 yrnoablx pacnpenenennil a - 11acTnn. Xapax:Tepnofi oco5elIHOCThlO yrnoBhIX 

pacnpenenenIIl!: HBJIH8TCH BX ll~KO Bblp8lK8HH8ll aaepreTll'l8CKaSI 3aBHClIMOCTb. 
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Ynpyroe pacceHane. lfoMepeabl nnc!>cl>epeHunanbHbie ceqeanSI pacceHanH TpnTnll 
0 

aa yrnepone /lnll yrnoB 90 n,c, B naTepBane aHeprnn oT 500 no 1200 xaB n rtns 

yrna 140° B HHTepBane aaeprnn oT 0,9 no 1, 7 M aB, B ynpyroM pacceHann ae 

aa6nronanocb xaxnx-nn6o peaoaaacoB, npoHBnHBmnxcH B npyrnx xaaanax peaxunn. 

A6conroTab1e aaaqeanH nnc!>cJ>epeaunanbHbIX ceqeann ynpyroro pacceSIHHSI nnH yrna 
, . ' 

140° nnaBHO MeHll!OTCll OT 3Ha'IeHHll, COOTBeTCTByromero.peaepcJ>opnoBCKOMy pac-

cellHHIO np:e: Et= 0,9 Maa,no npHMepao 1/4 STOil BenH'IHHbl npn Et -1,7 MaB, 

~ ~ " Ha pnc, 2 ,3,4,5 naHbl nnc!>cl>epeHUnanbHbl8 ceqeffnll peaKuntt C ( t ' Po )c , I_ 
12 ) II 12( ) 11* • 0 , 

C ( t • ao B n C t • a I B JlnH yrna 90 n.c, n HeKOTOpb!8 H3 yrnoBblX 

pacnpeneneanll:, COOTBeTCTByromnx 8THM KaHanaM, Ha p:e:c, 6 npnBeneHb! nonHbl0 

ceqeanH peaKU:e::e:, nony'IeHHb1e naTerpnpoaaa:e:eM yrnoab1x pacnpenenea:e:ll:, npeo6-

paaoaaaab1x B c:e:cTeMy ueaTpa naepun:e:, Tiony'IeHab1e sKcnepnMeHTanbHbie peaynb-
/6/ TaTbl 'I8CTH'IHO nepeKpb!B8IOTCll C /l8HHblMH pa60Tb! , B nnccepTaun:e: llpOBO/lHTCll 

cpaBHeHne c peaynbTaTaM:e: aTott pa6oTbl H OTMeqaeTCll ynoaneTBopnTenbHoe cor

nacne sKcnep:e:MeHTanbHbIX J:{aHHbIX no xaaanaM ( t , a
0 

) H ( t , a 
1 

) n 6onbm:e:e 

pacxo)KJ:leHHll B a6conroTHb!X 3Ha'IeHHllX ce'IeHHll no Kaaany ( t , Po ) , BblXO/lllmHe 

aa npe.Qenb1 B03MoJKHbIX aKcnepnMeHTanbHbIX omn6oK, Cepnll KOHTpOnbHb!X aKcnepn

MeHTOB nonTBepnnna Hall8JKHOCTb peayn&TaToB, nony'leHHbIX ·a Haw:e:x naMepeami:x. 

fflABA V. _Amrnna 9KCnepnM8HTanbHblX naHHblX 

B HacToSimee BpeMSI Hen&all yxaaaT& ennaoro TeopeTn'IeCKoro nonx?na x 

aaamray peaKunn, Bb!3bIBaeMblX qacTnaaMn C MaCCOBb!M 'IHCnOM 3 ( TpHTntt, re

nn!i-3). HMeiomnecH axcnepnMeHTan&Hbie naHHble no TaKoro pona peaxunHM no

KaabrnaroT, 'ITO np:e: aneprnHx 6oM6apn:e:pyromn:x 'IacTnu, npeBb1marol!l:e:x KynoHoB

cKn!i 6ap&ep, npeo6nanaeT npllMoil MexaanaM peaKun!i, Tipn HH3KHX aaeprnHx, no

BnnnMoMy, OCHOBHO!i BKnan naeT npouecc o6paaoBaHHll COCTaBHoro ll/lpa, B TO JKe_ 

apeMSI TaKoe nenenne aenb3H C'IHTaTb n~cTaTo'IHo onpaanaHHb!M, B ne!icTBHTenb

HOCTH xapaKTep npoueccoB OK,!l3b!Ba8TCH 6onee cnoJKHbIM. B HaCTOHmett pa6oTe 

cnenaH aHanna Ha ocnoBe Teopnn 1:tBoll:Horo cpb!Ba :e: no n:e:cnepcnoanott Teopn:e: 

peaoHaHcHbIX H1:tepnh1x peaKunn :s npennonoJKean:e: MexaanaMa cocTaBnoro Hllpa. 

YrnoBbie pacnpeneneHHH llpOTOHOB, Ha'IHI,laH C a_aepr:e::e: Et .. 700 KaB, Ha'IHHaIOT 

llpOSIBnSITb npenMymecTBeHHbill Bb!XOll Bllepen C xapaKTepHblM MHHllMyMoM, KOTO-

10 
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, 1 
: 
I 
' 

✓ 

pbI!i CMemaeTCll B CTOpOHY ManbIX yrnoB C B03pacTaHneM SHeprnn ycKopeHHb!X 'Iac

THU. <t>opMa yrnoBbIX pacnpeneneHnll He O'I8Hb cnn&ao M8HSI8TCll B o6nacTn aaep-

rn!i, cooTBeTcTayrome!i Ha6nronaeMbIM peaoHaHcaM, BHe peaoHaHcHoll o6nacTn yr

n0Bb1e pacnp~neneHnll nMeroT onpeneneHHyro ycToll'IHBOC:Tb n npno6peTaroT qepTb1, 

xapaKTepHb!e 'nnll MexaHnaMa Cpb!Ba, HHTepeCHO npocne.QHTb KaK naneKo B o6naCTb , -

ManbIX aHeprnn YCKOp8HHblX '18CTHU MOJKeT pacnpoCTpaHllTbCll BKnan npsi:Moro Me-

xaHH3Ma peaKunn, B 'I,!lCTHOCTH, /lBOHHOii Cpb!B. 

( r.Qe k 

u(O) .. I aL j 2 (kr) 
L L 

- BOnHOBO!i BeKTOp, onpenenll8Mb!ll KaK 
➔ ➔ ➔ 
k ~ k -k t p 

cJ>yHKUHll Eeccenll nopllJ:{Ka L ; ·r - pannyc B3aHMOJ:{8HCTBHH) 

(5) 

iL - cqiepnqecKaSI 

nnH pHna aHeprnn 

E t ocymeCTBnHnac& n<;>.nroHKa yrnoBbIX pacnpeneneH:e:ll npoToHoB. Ha pnc. 7 no

KaaaHbI peayn&TaTbl TaKoll nonroHKH nnH '18Tb1pex 3Ha'Iennn Et.Hcnonb30BaHbl 

napaMeTpbl L = 0 n r = 6, 2 qiepMll, Tip,11 paayMHOM BbI6ope r ynaeTCll B 06-

mnx 'I8pTax BOCllpOH3B8CTH XOJ:{ nnqicJ>epewnanbHoro C8'I8HHH 110/l Manb!MII yrnaMn 

n rionoJKeHne MnHnMyMa B yrnoBbIX pac:1penene1mS1x. 06nacTb 6onbm:e:x. yrnoB Boe".. 

nponaBonn;cSI nnoxo, C uen&ro nonyqeansi: ny'Iwen ncinroHKn nnH 6on1>m:e:x yrnon · 6i,1-

nn cnenaHbl pac'IeTbl no MeTOJ:IY llCKaJKeHHblX BOnH, PeaynbTaTbl paC'I8TOB nm1 o.n

aoll: SHeprn:e:· IIOKaaaHbl Ha pnc, 7. KaK BHJ:IHO H3 npnBe.neHHblX .naHHblX, peaynhTa-
' I 

Tb! pac'IeTOB B npn6nnJKeHHH lllIOCKHX BOn~ n C HCKaJK.eHHbIMH BonHaMH _ npaKTH'I8CKH 

Mano OTnn'laIOTCll, B HaCTOllWHX pac'IeTaX H8 BapbnpoBanncb napaM8TPbl OtlTH'IeCKO-
' /8 9/ - . 

ro noTeHUnana, a ncnon&aoaanncb na pa6oT ' nony'IeHHble na aaannaa ynpyro-

ro pacceSIHHll TpHTHll Ha yrnepone npn Et = 6,4; 6,8 MaB n npn Et .. 12Maii. 

QqeBH.QHO, Jlnll Mallb!X 8Heprnfi ycKopeHHb!X 'I8CTHU 8TH napaMeTpbl Mano npnronHbl, 

Peaynb~llTbI aHannaa yrnoBbIX pacnpeneneHnii npoToHoB no Teopn:e: nBollHoro cpb1Ba 

He noaaonll!OT .nocTaTO'IHO HaJ:{eJKHO ycTaHOBHTb M8XaHH3M peaKUHH H MorvT cnv-. 

JKHTb nnwb HeKOTOpb!M CBHJ:18TellbCTBOM B IIOnb3y TQ'.l"O, 'ITO TaKne npoueccbI He 

HCKllIO'IalOTCll, 

TeopeTn'IeCKnll aHanna peaKun!i ( t . , a 0 ) n ( t , a 1 ) Ha yrnepone B npen

nonoJKeHnH npsi:Mb!X npoueccoB ocnoJKHSleTcH 6onbWHMH KynoHOBCKHMH n HJ:{8pHbIMH 

HCKa)KeHHllMH He TOnbKO H3-Sa Manon aHeprn:e: 6oM6ap.nnpyromnx '1'.aCTJill, HO H 

cpaBHHTenbHO HH3KOll aHeprnn Bbllle-raromnx a - 'laCTHU. no STOil npll'IHH8 K Hac

TOllmeMy BpeMeHn HeT COOTBeTCTByromnx pac'IeTOB, TeM He M8Hee MOJKHO yxaaaTb 

Ka'IeCTBeHHble coo6paJKeHnH B nonbay onpeneneaaoro BKnana npHMblX npoueccoB B 
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"" 

8TIIX peaKllllSIX, ITpelKJle BC_ero cne11yeT OTMeTHTb llOBOnbHO 6on&m11e ce'leHml peaK-

11111! C ,Bb!XOllOM a -'laCTllll, ITonHhie ceqeHJrn peaKUIIII C 12 
( t • an ) B 11

, B 2 ~5 pa3 

npeBb1maroT ceqe1111si peaKn1111 C 
12 

( t , p ) C 
14 

· II nplIMepao B 11Ba pa3a 6on&me non-
12 14 

Hh!X ceqe1111l! peaKUIIII C ( t t n ) N · K1IHeMaT1I'1eCKHe 3anpeTbI, CBSI3aHHbie c npo-

HHnaeMOCTblO 6ap&epa·cocTaBHoro si11pa, c1In&11ee 11nsi a -'lacTnn, 'leM 11nsi npoTo

HoB II TeM 6onee 11nsi ael!TpOHOB, 8TH COOTHomeHHSI MelKJly BenH'llIHaMH nonHh!X ce-

'leHHli 11m1 paaHhIX KaHanoB peaKUIIII, a TauKe xapaKTep yrnoBb!X pacnpeAeneHnl 

a -'laCTllll II IIX aaBIICIIMOCTb OT 8Hepr1III MoryT HaliTII CBoe 06~sicae1111e B npe11-

nonoJKeHIIII KnaCTepHoli np11pOJlhI si11pa C
12 

c •Kom!mrypanneit I Be
8
+:a l II MexaHH3Ma 

npsiMoro aaMe111eHHSI a -'laCTII'IHOro KnacTepa TpHTOHHhIM, TaKoll nponecc Han6o

nee BepmITeH, T,K, OH He Tpe6yeT KaKo!!:-nn6o neperpynnnpOBKII HyKnOHOB BHyTpH 

COCTaBHoro S!}lpa. Bonbmlle nonHhie ceqeHIISI c BbmeTOM a -'laCTIIll Ha6mo11aroTCSI 

TaKJKe B peaKUHSIX C 
12 

( He 8, a ) C 
11 

; 0
16 

( t , a ) N J0 H llP,, T,e. BO Bcex cny'la

SIX, Kor11a B Ka'leCTBe MIIWeHH 6epyTCSI TaK Ha3hIB0eMbie ,, a -'IaCTll'IHble' S!llpa. 

u ( a ) 12 · Cne11yeT oTMeTHTb, 'ITO B cnyqae peaKnHII C • He , a C Ha6nro11aeMoe ce'le-

HIIe np11 a11epr1111 4,5 MaB no'ITH Ha llBa nopS111Ka MeHbme ceqeH11S1 peam11iI ( t , a ) 

11a C
12 

np11 a11epr11n 2;0 MaB, KnacTep11asi KoH<pnrypannsi si11pa c 13 MOJKeT pac

cMaTp11BaTbCS1 KaK 'I ( Be 8 .+ n ) + a l , ·n1160 f ( Be 8 + a ) + n } .· B KaJKAoM 

cnyqae 60M6ap111IpOBKa re1meM-3, npHB0llS!lll8SI K 11cnycKaHHIO a -'laCTHllhI, He MO

lKE!T paccMaTpHBaTbCSI KaK npocTo!!: o6MeH KnacTepaMu, a llOnlKHa He1136eJKHO BKnro

'laTb cnnsiHne I He 
3 + n l B a -qacTH'IHhlll KnacTep, ecnn 1t0He'1Hoe si11po on11chrna

eTcS1 KaK. KnacTep11oe 06paa0Ba1111e I Be
8 

.;. a I . ITone3HOCTb KnacrepHo!!: Mo11enn si11ep

noli CTpyKTYPhl B IIHTepnpeTanHII SlllepHbIX peaKnllit H npoBepKa ee aaltOHHOCTH 'MO

ryT 6b!Tb BhISICHeHhl TOnbKO Ha OCHOBe pacqeTOB no aTOl!: Mo11enn. 

Cne11yromHM maroM B aHannae yrnoBb!X pacnpe11eneHH!!: npoAy1tT0B pea1tunft 

·,•pnTHSI c yrnepo.tioM smmmocb npn:MeHeH11e pe3011aHc110!!: Teopnn si11epHhIX peai!:nn!!:, 

ITpe11noriaranocb, 'ITO peaKUIISI IIJleT qepea MexaHH3M o6pa3oBaHIISI COCTaBHoro S!llpa 

n ·xapaKTep yrnoBb!X pacnpeAeneHnll onpe11ensieTcsi HHTep<pepemne!!: aecKOllbKHX ypoa

aeli coCTaBnoro S!llpa, Ilpn 8TOM BKnan llpS!MhIX nponeccOB He Y'IHTbIBancsi. 

O6mee Bb1paJKe11He Ansi AH<p<pepemnanbHoro ceqeansi, AaHHoe EnaTToM n En-: 

/10/ 
11eHxapHOM , MOlKHO npe11cTaBHTb B BUile 

ri:te 

daaa, 

d{la, 

I 
- 2-l: aLPL(cosOa) , 

k L 

, ') 
a = ::£, BL(a,s,a s s=I, +I2 • 

L SB (2 I 
1 

+ ll( 21 2 + l ) 

12 

(6) 

.:. I·-_· 

• I 

' ' 

I 1 ·, I2 -CllHH na11arome!!: '18CTHllhI H Slllpa MHme1111, COOTBeTCTB8HHO, <PopMyna 

( 6) 11nsi 1111<p<pepemman&11oro ceqe1111si He aaancHT oT npe11nonoJKe11nll o MexaHH3Me 

peaKn11l!, Hcnonb30Ba11He <popManHaMa BnaTTa n Bn11eHxapHa B aHannae yrnoBhIX 

pacnpe11e~eHnli H nony'leHI!II cneKTp0CKOllH'leCKI!X xapaKTepHCTHK COCTaBHoro S!Jlpa 
/11/ . 

OCHOBaHO Ha npnMeHeHHII R -MaTpll'IHOli T~Opllll K peaKUHSIM, llJlYIIIHM qepe3 

Iiaonnpo~aHHhlli ypoBeHb COCTaBHoro Slllpa C <pHKCHpOBBHHh!M cnHHOM J • C 8TOli 

nen&ro 6binll nonyqeHbl KOHKpeTH.b!e Bb!paJKeHHSI JlnSI aL 'lepea aneMeHTbl MaTpllllbl 

paccesiaHsi n npoBeAeH aaanH3 aaepreTH'leqKoli aaBHCHMOCTH n ua6nroAaeMhIX ue

perynsipaocTeli B noBe)leHHII KOa<p<pHnHeHTOB paanoJKeHHSI no IIOlIHHOMaM neJKaH)lpa 

yrnOBhlX pacnpe11eneHHH npoTOHOB H a -'laCTllll H3 peaKnHli TPIITIISI C yrnepo110M, 

A11an11a c nen&ro onpe11enemrn cnnaoB 11a6nro11aeMhIX peaonaacoB npoao111mcsi B paM-, 

Kax Ka~orq Kaaana peaKn1111 ae3aa11cnMo c nocne11yro111nM conocTaBneaneM peaynb

TaToB no oT11enbHh!M KaHanaM, B peayn&TaTe anann3a OKa3al!OCb B03MOlKHhlM npn-
. 16 

nncaTb anaqeHHSI cnnHa peaoHaHCHb!M COCTOSIHHSIM C0CTaBHoro Sl)lpa N -D.nsi 11e-

TanbHOro onncaHHSI a11epreT11'1ec~oll 38BIICIIMOCTII K08<p<pl!ItneHTOB pa3lIOlK8HHSI yr

nOBblX pacnp81181!eHHli IIO nonHHOMaM .neJKaH11pa neo6XOllHMO BKlIIO'laTb B paccM0T

pea11e IIHTepqiepeannro Tpex-'leTb1pe~ ypcmHeit cocTaBaoro SIJlpa, Bb16op KOM6naannli 

CllHHOB HHTep~epnpytolllllX ypOBHeli IIp0113BOllllTCSI llOCTaTO'IH0 0JlH03Ha~HO, llOCKOll~

Ky aaepreTH'leCKaSI 3aBFICHMOCTb BKnana 11aHHoro ypOBHSI llOnJKHa FIM8Tb IIpn6nH3H

TenbHO 6peAT-BHrHepoBCKH!!: xapaKTep. 

B Ta6nH11e 1 IIpHBe}leHbJ 3Ha'leHFISI CIIHHa B036ylKJleHHhIX COCTOSIHIII!: 'COCTaBHo-' 

ro Slllpa NU. l.JeTHOCTII yK838Hbl TOnbKO OTHOCHTellbHhl8, 

Ta6mma 1 

Et PeaKn11si E* 
MaB NU J. 

0,66 12 . '11 
C ( t ,a o) B I5,37 (I/2; 3/2) 

0,95 c 12 (t, a0 )D 11 I5,6I _(5/2, 7/2) 

I,I ct2Ct •Po)cu I5,74 I/2± 
c 12Ct ,a

1 
)B 11-.. 

I,32 C12 
( t , a 0 ) B 11 I5,9I 7/2 

I,34 ,, C 12Ct ,Po )C14 . IS ,92 5/2±. 

( I,75) - I6,24 (3/2) 

( I,875) '7 - I6_.3 5/2 
x/Ha aHa111Iaa naHHhIX pa6oThI 

/6/ 

13 



neTanbHhie BhP1ncneHnH TeopeTnqecKnx aHa'leHnfi KoaqxpnnneaToB n nx cpaBHeHne c 

9Kcnep11MeHT0M npoBeneHbI .a.nH Kaaana ( t , Po), 11Me10mero 6onee npocTyro KnHe-

MaTnKy (cnnH BX0D.H0I'0 n Bb!X0D.H0I'0 KaHanoB paBeH 1/2). B KaHanax ( t , ao) 

n ( t , a 1 ) aaanna orpaanqnaancH Ka'leCTBeHHhIM paccMoTpeaneM 9HepreTn.'.'{ecKoA 

38BIICHM0CT:II K09ql(PHnneHTOB aL n naaneqeaneM aHa'leHnfi CIIHHa peaoHaHCHb!X coc

TOSIHllfi. nm:i peaKnnn ( t , a 0 ) Bb1pa11teHnSI, nonyqeHHhie .a.mi aL , 0'18Hb rpoMoa.a.

Kll n, B cnyqae nHTepqiepeHnnn Tpex-'leTh1pex cocT0HHnfi, co.a.ep)KaT Maoro napa

MeTpoa, 'IT0 qpeaBbI'lafiHo ocno)KHSieT, npoae.a.eane .a.eTallbHhIX qncneJIHhIX pac'leToB. 

B cnyqae peaKnnn ( t , a 1 ) TaKne pac'leTbI aaTpy.a.anTenbHbI na-aa ae.a.ocTaTo'I

Horo 9KcnepnMeHTanbH0I'0 MaTepnana ll cpaBJillT8nbH0 6om,wnx SKCIIepnMeHTanb-" 

HhIX norpewaocTefi B naMepeHnHx yrnoBhIX pacnp~.a.eneann. B Ta6nnne 2 npnBe.a.e

HhI 9KCIIepnMeHTanbHbie 'n TeopeTn'lecKire 3Ha'leHHSI K09qJqlllllHeHTOB .a.nH pH.a.a aaep

rntt Et . B nen0M aHepreTH'leCKllfi X0D. K09ql<PnnneHTOB a L y.a.oBneTB0pllTenblIO 

( s npenenax 25%) onnCbIBaeTcSI nonyqeHHhIM Ha6opoM HHTepqiepnpyromnx ypoaaett. 

Ilpoae.a.eHHhifi aaanna no peaoHaHcHoil Teopnn SinepHhIX peaKnntt B o6mnx qep

Tax 0IIllCb!BaeT 9KCnepllM9HTBnbHbl9 peaynbTaThl ,n Ha OCHOBe TaKoro aaannaa ,Boa

M0)KJI0 npnnncaTb onpe.a.eneHHhI!I: cnnii ypoBHSIM SID.pa N 
15 

ecnn Ha6n10.a.aeMb1e B 
' ' 

9KCIIepllM9HTe SHOMannn B .a.nqiqiepeannanbHb!X ll nonHhlX ,C9'19HllSIX pe
0

aKnn!I: llHTep-

npeTnpoBaTb KaK npoSIBneHne ypoBHeil COCTaBHOI'0 SID.pa. B TO )!{9 BpeMSI TaKoft 

aaanna CBSI3aH C pSID.0M npe.a.nonO)K9Hllil (B 'laCTH0CTll, 06 naonnpoBaHHOCTll HH

Tepqiepnpyromnx ypoBHeil) 1 K0T0pb19 B ne!l:cTB:IITenbHCiCTll H9nbaSI C'IHTaTb nor:TaT0'I

HO onpaanaHHh!Mll. 

B uenHx onpe.a.eneHllSI xapaKTepa Boa6y)K}leHHb!X C0CT0SIHll!I: n .a.nccepTannn 

paccMoTpeH. Bonpoc o aoaMO)KHOil Koppenmxnn Me)K}ly Ha6n10naeMb1Mn aaoMannHMH 

B .a.nqiqiepeHunan&IIhlX n nonHb!X ceqeHnSix peaKuntt n noporaMn .a.ayxqacTH'IHoro 

pacnana COCTaB}IOI'0 SID.pa. ilnSI 9TOI'0 npoBe.a.eHO conocTaBneHne H3B9CTHb!X ypoB-

Hell D.nll SID.ep N
15 , o0 

• F IQ • 06paay10mnxcSI ~ peaKUHSIX C1-2+ T , C 
12+ He 3 , 

0
1
~ +. T , C Bbl'IHCneHH~!Mll noporaMH pacna.a.a STHX SID.ep C Bbin9TOM H9ilTpOHa, 

rrpoT0Ha, .a.e!l:T0HB ll a -'laCTHUbI. Peayn&TaTb! TaKoro conocTaBneH:IISI noKa3bIB'a

IOT, 'ITO np_HM9H:IITenbHO K peaKnHSIM TpHTllll H r.enHSI-3 C paCCMaTpllBaeMb!Mll SID.

paMn MHW9Hll llM9IOTCSI 0CHOBaHllll C'lllTaTb, 'IT0 no Kpattaen Mepe H9K0T0pb!9 Ha 

Ha6n10.a.aeMbfX a.iJ:oMann!I: B 'PYHKUlllIX BOa6y)K}leHHSI MoryT 6bITb CBSI3aHbl C aqicj,eK

TaMH B6nnan nopora D.ByX'laCTll'IH0I'0 pacrra.a.a COCTaBHOI'O SID.pa. OTcyTCTBHe Ka

Koro-nn6o TeopeTH'leCK0I'0 pacCMOTpeHJISI 9T0I'0 SIBneanSI, a TaK)Ke ae.a.ocTaT0'IH0C'X'I, 

14 

,,! 

9KCIIepl!MeHTallbHblX .a.aHHb!X He noaB0llll!OT noKa .a.enaTb !5onee onpe.a.enelIHb!X aaKnro

qeaun. CaM qiaKT Ha1Il!'lllll paccMaTpl!BaeMo!I: KoppenSIUHll M0)KeT CBHD.eTellbCTBOBaTb 

0 KnacTepaon CTpyKType Boa6y)K}leHJib!X C0CT0SIHH!I: C0CTaBaoro SID.pa. 

Bb!BOD.b! 

PeaynbTaTOM npoBeneJIHhIX H3MepeHHil l1Bll1!0Cb neTan&aoe nay'leHHe paanll'IHb!X 

KaHanOB peaKullll: TpHTHSI C yrnepo.a.oM. B paaee ae HCCJI8D.0BBIIH0M HHTepsane 8H8p

I'l!ll: yCK0peHHbIX 'laCTl!U nonyqea 6oJib.WOll 8KCnepHM8lIT81IbHb!il MaTepu~n no 'PYHK

Ul!SIM Boa6y)K}leHllll, yrnoBhIM pacnpe.a.eneHl!SIM ll nonHb!M C8'18Hl!HM peaKUHH. TTpo

Be.a.eHHblil TeopeTl!'l8CKllft aHanna 8KcnepuMeHTa1IbHb!X .a.aHIIbIX CBl!D.9T81!bCTBY8T 0 

C1!0)KH0M xapaKTepe B3al!M0D.eilCTB:IISI SID.ep Tpl!THSI, 'IT0 SIB1!SI9TCSI CTHMyllOM D.81Ib

Heilwnx 8KCnepl!M9IITBnbHb!X H TeopeT:11'19CKHX l!CCJI9D.0B8Hllll C uenhIO nonyqeHHSI 

.a.ono11HHT81IbH0il HHqJOpMaUHH .a.mi 6onee rny6oKoro aaanHaa H Il0HHMBHHSI TBKHX 

rrpoueccoa. Ocaoeaue M9T0AHKH npnMeHeHnSI nonynpoao.a.anKoBb!X .a.eTexTopoa B nay

'leHHH Sill8PHb!X peaxun!I: ll nonyqeaue ·AaHHplX no llllqJqJepeHuHa1!bHb!M H Il011Hb!M 

Ce'leHHSIM ~eaKUHtt c 12+ T npencT8B1!SI9T npaKTH'l8CKHll HHTepec B Il0CTBH0BKe ll 

npoaeneHHH Aan&HeilmHX 8KCnepHM9HT0B, ocymecTBnSie~b!X Ha aneKTp0CT8TH'l9CKHX 
\ . ' 

reaepaTopax na6opaTopnu aei1:Tp0HHol!: qinaH~H OHHH. 

nuccepTaUHSI 0CH0B8H8 Ha 8KCnepHM9HTan&Hb!X peaynbTaTax, nonyqeHHb!X 

aBTOpOM B Te'qetrne 1958-66 rr C0BM8CTH0 C A.M. roBOpOBbIM, A.B. rpoMOBblM, 

A.n. Ko638BbIM, E •. K10H, K. HeJIB91lIOK, r.M. OceTHHCKHM, c.c. TTap)KHUKHM: 

B.H. CanaUKHM, B.H. <PypMaHoM n ony6nnKoBaHHbtX B npenpnHTax OHHH, )Kypaan&'-;: 

Hb!X CTaTbSIX, TpyAax Me)K}lyHapOAHOll Koacj,epemmn no SID.epaol!: qJH3HKe B TTapH)K8 

/12-18/ H xv E)Keronaoro C0BemaHllll no lIA8pHofi cneKTpOCKOnl!H ll CTpyKType llllpa • 
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