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I1ccnenoaaHHIO peaKUHH LJ(d,n) Be rrocaSimeHo MHoro. pa6oT,. OnHaKo 

. orry6~HKOB8HHbi9 /l8HHbl9 naneKO H9IIO!IHbl 0 'ITO o6'hSICHSI9TCSI 9KC!IepHM9HT8!Ib-; 

~~~~~ TpynHoCTSI MH ~3MepeHiiSI HefiTpoHHbiX crreKTpoB H 

/~ :HHTeprrpeTaUHH rronytieHHhiX · pe3ynbTaToB, TaK, HarrpHMep, 

TeopeTH'I9CKOfi 

ecnH B pa6oTe/1/ 
t ·,, • • 

·: C':'n3Me~~Ho TonbKO onHo . yrnoaoe pacrrpeneneHne HefiTpoHoB · peaKUHH · 7 Li (d,n) ~Be 
·• rrpn 'aHeprnH 1,98 Maa a HHTepaane ·yrnoa 0 - 135°, To a pa6oTe/2/ rrpHBe-

_ne.Ha KPJ:IBaSI ao36ymneHHSI Bhixona acex HefiTpoHoB pe·a~unM 7 Li+ d B MH-

:·; .. ~·:Tepaane aHeprnfi 0,15 .. 2,5 Maa. EcTecTaeHHo, 'ITO HHKaKirx 3aKn!OtieHnil •.. ,. 

,0 M9X8HH3Me.· peaKUHfi Ha OCHOB8HHH 8THX Jl8HHb!X cnenaTb Henb3SI, HeSice~~-

'1 \:: ·::: -:~·::;::C B:3:;:::::B::~. ::e:~e:H8::C:::H y::::::SI SI:::'IH:::b:0:6::::·: 

·. ': -:~~;c~~pH~9HT8!Ib~biX pa50T (~aiipMMep~/1;3-:-10/), .ll~HHbie 9TMX pa5o~ _HaCTO!Ib-

, l KO IIpOTHBOpe'IHBblt 'ITO He BKn10'!9Hbi B ·o630pHbie Ta6nHUbl ITO ypOBHSIM 

::.·:_'c~aep/11,12/. HacToHmaSI pa6oTa rrocaSiiueHa nanbHefiweMy nccnenoBaHHIO pe

aKU1!H 7 Li ("d, n) 8 Be c uen~10 orrpeneneHHSI MexaHH3Ma peaKUHH, H3MepeHHSI 

nn<jl<jlepeHUHanbHbiX ll IIO!IHbiX C9'!9HHfi, a T8K)K9 IIO!Iy'I9UHSI caeneHnfi o6 
.... ' 8 9 

·:: ;_ypoBHSIX SI.ciep Be M Be , . .': 

.· TexHHKa aKcrrepuMeHTa 

·. l13MepeHHSI rrpoBonnnHcb Ha rry'!Ke nefiTOHOB aneKTpocTaTHtiecKor'o re- . 

. ·.: H~p-aTopa OI1HI1, CxeMa onhiTa npencTaaneHa Ha pnc, 1. KaK 'annHo M3 pn

cyHKa, HOHbi nefiTepMSI, rrpofinSI pSin KonnnMaTopoa, rrorrananM Ha MHIIIeHb, 

'. ~-1 
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Puc. 1. CxeMa orrbiTa. 2 - Te$noHoai:,r:if usomiTop; 2 - KonnuMaTop c .nua<flpar- · 
MaMu; 3 - sKpaH; 4 - Mnllieiib; T - He:iiTpoHHhifi cneKTpoMeTp; 5 - nonusTKne
HOBbifi pa.nuaTop 10 Mr/ cM2; 6 - TOHKUfi KpucTann Cs J [ TI] ; 7 - $oToyMHO
:IKUTenb EMI- 9067 ; 8 - aucMyTOBbifi oTpa:~KaTenb; 9 - KpeMHUeBbiH .neTeKTo.p; 
M - MOHUTop 5biCTpbiX HefiTpoHoa, 10 - nonuaTirneHOBbiH pa.nuaTop ·40 MrlcM2; 
11- KpucTann CsJ[Tl] ; 12 -~$oToyMHO:IKUTenb EMI-9067. A- ycunu7 
Tenb; D - aMnnuTy.UHhiH .nucKpUMUHaTop; S - nepecq~THasr cxeMa; F - 5noKu 
$opMUpOBKU UMrrynhcoa; /VIA.- aMrrnuTy.UHbiH aHanusaTop AM-4096; J -uH
TerpaTop ToKa. 

4 

B ··KaqecTae MUilleHu iicnonbsoaancsr HaTypanbHhifi_ nuTn:fi, :Ha 

cnoeM Ha naTyHHyiO no.nno:IKKy. HaHeceHue nuTusr ocymecTE 

.aneKTpo.riusa us pacTaopa xnopncToro nuTusr a nupu.nuHe. Tc 

·Horo cnosr orrpe.nensrnacb pacqeTHbiM rryTeM. B pa5oTe n:cnonb 

1-onmn:Hofi 0,3 MrlcM2 •. CxeMa KaMepbi ~ullieHu rroKa.:: 
\ . . 

.Jlirsr n:sMepeHusr ToKa rry'!Ka KaMepa usonupoaanacb OT OCHOBii - . . 

H. rrpucoe.nHHsrnacb K HHTerpaTopy TOKa. lln~ HCKniO'!eHUSI 0~~6 
ToKa saseMneHHbie KonnuMaTopbi ycTaHaannaanncb a KaMepe 

'IT06hi ITY'IOK H:e rr,orra.nan Ha cTeHKH MHilleHn:. Dnsr aTnx. :IKe. ue 

HaH 'IBCTb KaMepbi Haxo.nnnacb no.n· noTeHu!JanoM - 300 a, 'IT< 

IT8.U8Hlle Ha ee CTeHKH aneKTpOHOB1 Bbi5UBaeMbiX ITy'IKOM HS Ki 

~cKniO'leHn5I olliu6oK a usMepeHuu TOKa us-sa yxo.na Ha Konnn 

.. HOB1 Bhi~HBaeMbiX ITY'IKOM US MUilleHu, Me:IK,ny Konnn:MaTopo_M 

TaHaammancsr. aKpaH, Ha KOTOpbiH TaK:IKe "no.naaanocb sa.nep:IKI 

-:IKemre - 300 a. _llnsr HcKniO'leHirH neperpeaa MHII!eHn ( np·n Toi<e J 

oHa oxna:~K.nanacb npoTO'IHofi so.nofi.· CucTeMa oxna:IK.neHusr us . . ,· .• 

seMnu. liiKana Harrpsr:IKeHusr aneKTpocTaTnqecKoro reHepaTopa K< 
.. ' . .· i 

pesoHaHcaM ·· B ceqeHnn peaKunu F ( p, y ) u nopory peaKuuu . . . . . . . 

·HoCTb Ka.mr5poBKu ll!Kanhi 1%. CneKTpbi HefiTpoHoa usMepsrm 

TenecKorruqecKoro cneKTpoMeTpa 5biCTpbiX HefiTpoHoa; .neficTBH 

H~BaHo Ha perucTpauuu npoToHoB OT.Uaqu. TenecKon (puc. 

rronn:sTuneHoaoro pannaTopa TDnii!UHofi 10 MrlcM2, "ToHKoro" c 

.u· Toncioro c<ieT'IHKa "E ': B KaqecTI3e C'ieT'IHKa '~ E "n:crro.m: 

meHHbifi "': R.HCMJTOBbifi DTpa~aTenb KpHcTann Csj [ Tl] TOnll!IIHDt 

Te c !jloToyMHO:IKUTeneM EMI -6097 paspemeHue aToro C'IeT'IH 

25% .nnsr npoToHoB c aHepruefi 14 Mas. B KaqecTae C'ieT'IUKa 

SDBancsr ITOBepXHOCTHo-6apbepHb!H KpeMHUeBbiH· .neTeKTop C _.n 

·.TonmuH·a ero pa5oqer<;> cnosr "" 1,8 MM, nnomanb 1,3 ~M2 
150 Ksa. llnsr ycTpaHeHusr $oHa. sapsr:IKeHHhiX qacTnu, BD3HHKaiOn: 

ne .neTeKTopa acnencTaue peaKUIIH c HefiTpoHaMu,_ncrronbsoaanc 

a.Hanns. C aToll: uenbiO UMrrynbCbi oT C"'eT"'UKOB "f. E 'fr "E " 

BXO.Ubi aHanusaTopa A M-4096, _pa6oTaiOmero a pe:IKJIMe nayxMe 

aMnnJITynHO-aMrrnuTy.nHoro awinn3a. Ha rrony"'aiOll{HXCSI nayxMel 

nerKO pasnU"'HTb o6naCTU1 COOTBeTCTBYIOll{He ITfl{>TOHaM 0Tll8'11 
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mp; 2.- KOHHHMOTOP C OHO~par-: .I· 
,Iii cneKTpOMeTpj 5 - rronnaTime- '! 
rami Cs J [ Tl] ; 7 - cpoToyMHO-:-
!nbj 9, - Kp9MHH9Bb!ii Jl9T9KTOpj 
rriineHOBbiii paJlH8TOp ·40 Mr/cM2; 

!nb EMI -9067 • A - ycnnn
rrepec~eTHBH cxeMa; F - 6noKH 
aaanH38TOP Alil-4098; J -HH-

: 

B ·. Ka~ecTBe · Mnwean i:J:crronb30BancH HaTypanbHhiH nnTnfi, -HaaeceHHbiH. TOHKHM · 

cnoeM aa naTyHHYIO rroJlnomKy,_ Haaeceane nHTHH ocymec~BnHnocb MeTOJlOM 

aneKTponn3a H3 pacTBopa xnopncToro nHTHH B rrnpHJlHHe. Tonmnaa. ocam)leH-. 

aoro cnoH orrpe)lenHnacb pacqeTHbiM rryTeM, B pa6oTe ncrronbsoBanncb Mnwean 

TO.'IIUHHOH 

.'n/m H3M9peHHH TOKa rryqKa KaMepa H30nHpOBanaCb OT OCHOBHOrO HOHOilpOBOJla· 

H. I1pHC09JlllHHnaCb K HHTerpaTopy TOKa, nm! HCKmoqeHHH O!!.'ll60K . B H3MepeHHH. 

TOK8 3839Mli9HHbi9 KonnllMBTOpb! YCTaHaBnHB8.'IllCb B K8M9p9 T8KllM o6pa30M, .· 

qTo6bi rry~OK H9 Il,OI18Jl8.'1 HB CT9HKH MHW9HH, nnH 8THX me uenefi H~O.'IHpOB8H-

H8SI qacTb KaMe ph! Haxonnnac~ non rroTeaunanoM - 300 · B, qTo· ncKmoqano rro:

rra)laane Ha ee CT9HKH 8.'19KTpOH~B, Bb!OHBaeMbiX rryqKOM H3 KO.'I.'IHMaTopa, nnSI 

rrcKmoqeimSI own6oK B nsMepeann ToKa ns-sa yxona aa KonnnMaTop · aneKTpo- . 

. HOB, .Bbii5HBa9MbiX rry~KOM H3 MHW9HH, Memny KO.'I.'IHMBTOfJO.M H MHW9Hbl0 yc-
. . . 

. TaHaBnHBB.'ICSI _ 8KpaH, HB KOTOpb!H T8K)K9 . IlOJl8BanOCb, 38Jl9p)KHB8101U99 H8IlpH-

)K9HH9 - 300-B, _nnSI ncKmoqearrSI rreperpeBa Mrrwearr (rrpii Toke nyqKa 7 -+12MKa) 

_oaa oxnamnanacb rrpoToqaofi ·Bono if, CrrcTeMa oxnamneanH nGonrrpoBanacb oT 
. . .. · . .. 

seMnrr. lllKana aarrpSI~earrSI aneKTpocTaTnqecKoro reaepaTopa Kann6poBanacb rrb 

pesoaaacaM · B ceqeaiirr peaK~IIH F ( p, y) n rropory ,peaKUIIll 
7 Li ( p, n ) • Toq:..: 

·aocTb Kamr6poBKH ~Kanhi 1%. CrreKTpbi aeiiTpoaoB H3MepHnncb c rroMOIIlbiO 
. . . \ . - . 

TeneCKOilll~eCKDI'D CI19KTpDM9Tpa Ob!CTpb!X H9HTpOHOB0 Jl9HCTBII9 KDTOporo/bC-

HOBBHO Ha perHCTp8Ullll IlpOTOHOB OTJl8~ll. TeneCKOil ( pllC, 1) COCTOHn ll3 · 

rronrraTrrneHoBoro paniiaTopa TD/IIUHHOH. 10 Mr/ cM2, ":oaKoro" cqeTq~Ka "!l E " 

rr Toncioro ctieTqnKa "E '; B Ka~ecnie cqeTqnKa "/lE "rrcrro-nb30BancSI rroMe

_meHHhiH "' RHCM;TDBhiH oTpamaTe·n~ Kpnc.Tann CsJ [ Tl]. TD/Ill!HHDH· 70 MK, BMec-

. · Te c cpoToyMHomnTeneM EMI -8097 paspew~ane aToro· c~eT~nKa cocTaBnHno 

25% JlnSI rrpoToHoB c aaeprHeii 14 M aB, B KaqecTBe c~eT~HKa "E "rrcrronb-

30BancH IlOB9pXHOCTHo-6apb9pHblll Kp9MHll9Bblll Jl9T9KTOp. C Jlpeti:cpoM nHTIIH, 
. ~ ' . 

·,Tonmmia ero pa5o~er() cnoSI "" 1,8 MM, rrnomanb 1,3 ~M2 n pa3peiiJeane 

!50 KaB, nnSI ycTpaH9HHSI tPDl:Ia 38pHm9Hl:Ih!X qaCTIIU, BD3HifK810ll!lfX B MaTepna~ 

ne JleTeKTopa BcneJlCTBHe peaKUIIIf C H9HTpoHaMn,_.llCI10/Ib30Ba/ICH JlByXM9pHb!H 

:aaanlf3, C aToti: uenbiO llMilynbCbl OT c~eTqlfKOB "/lE 'ii "E" rroaaBanllCb lia 

· BXOJlhi aaannGaTopa Alil-4098, pa6oTaromero B pemnMe JlBY:CMepaoro 32 x 128 .~ 

aMrrnnTyJlHO-aMrrnnTynaoro aaannsa. Ha rronyqaromnxcH JlByxMepl:IbiX crreKTpax 

nerKO pa3.'Ill~llTb o6naCTif, COOTB9TCTBY101Illl9 rrp.oTOHaM OTJlaqn OT o6nacTeti:· .. 
~} 
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tPOHOBb!X SIBneHHifo flepBaSI H3 HHX HMeeT tjlopMy p83Mb!TOH rnnep6onhi
1 

TaK KBK 

nponaEie.neHne noTepn aHeprun, nsMepSieMoil: C"'~T'IlrKoM '11 ~ '~, H aHeprnH, na;.. 

MepSieMOH C"'~T"'HKOM "E ,~ .nnSI .QaHHOrO COpT a "'BCTHU ( npOTOHOB) no"'TH no
CTOSIHHOe. 

0.QHOM9pHbie cneKTpbi npOTOHOB OT.Qa"'H nonyqanHCb H3 .QBYXM9pHbiX ny

. T9M COOTB9TCTByromero CyMMHpOBaHHSI no KaHanaM'il. E "
1 

ne)K8lliHM B npehenax 

npoTOHHoil: · rnnep6oilbr. 

OcHoBHhre napaMeTphr TenecKona cne.nyromne: 

aaepreTH"'ecKoe paspemeane .nnH aeil:TpOHOB c aHeprneil: 14 Maa - 5 -+ 6%, 
. 6° . 10° ·--· • 

yrnoaoe paspeme!lne- -+ . B·aaBHCHMOCTH OT yrna. 3<P<PeKTHBHOCTb -pe-

rncTpannn J4,;_M9BHb!X Heil:TpOHOSi "' 10-5. 3tjltjleKTHSHOCTb II ee aaepreTII

"'9CKaSI. aaSIICIIMOCTb ·paCC"'HTbiBanncb no M9TO.Qy II Ta6niiUaM
1 

npiiSe.neHHbiM 

8113/. 

Heil:TpOHHhiil: TenecKon 6brn ycTaHosneH ua. KpoHIIITe:ltue, noaBonSirorueM 
. . 0 . 

spamaTb ero s npe.nenax yrnos oT 0 .no 160 • Ha .npyroM KpoHIIITe:ltue non 

yrnoM 90° ycTaHasniisancSI MbHIITOp · 6biCTpb!X He:fiTpOHOS1 COCTOSilliiiH II3 nonii-. . . 
aTIIne!Iosoro _ paAIIaTopa, KpiicTanna Cs J [ Tl] Tonmnaoil: 2 MM II tjloToyMHO)KHTe-

. nSI EMI -6097 • "l1MnynhChi OT MOHIITopa nocne yciineHIISI riocTynann aa aMnnii

. Ty.QHbi:fi .QIICKpiiMIIHaTop, a 38TeM H8 nepeC"'~THyro CXeMy • flpii II3MepeHIISIX 

KpiiSOH S036y)K.Q9HHSI MOHIITOp IT03SOnSin KOHTpOnHpOS8Tb ITOCTOSIHCTSO Heil:Tpo

HOS II3 MIIIII9HII. flpii II3MepeHIISIX yrnOSb!X pacnpe.neneHIIH .QaHHbl9 MOHHT~pa 

IIcnonbsosaniicb .nnSI HopMnposKII II3MepeHIIil: non paanH"'HhiMII yrnaMII. 

B xo.ne II3Mepeunil: 6brn IICIThiTaH MeTo.n .nsoil:uoro pa.niiaTopa, nossonSiro

mn:lt ITOS~!CHTb.S.QSOe atjltjleKTHSHOCTb Heil:TpOHHoro TenecKona 6ea II3M9H9HHSI 

ero ocTanhHbiX. napaMeTpos. 
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CneKTphl ueATpouos H3 peaK~HH Li+ d 
1 . 

Ilpn 6oM6apAnposKe Li Aeil:ToHaMn soaMO)I{Hbi cne.nyromiie peaKUHII c Sbi-

neToM.Heil:Tpoitos 

1 
Li + d -+ 

8 Be + n + 15, 03 Mas. , ( 1)-

.6 

. ~' 

-+ a + a + n + 15, 12 Mas , 

-+a + 
5
He 
,.. a + n + 0,96Mas 

KaHan ( 1) . .naeT .nHcKpeTHhril: ae:ltTpOHHhr:lt c.PI:eKTp, ITIIKH KOTOp! 

CTSYIOT pasnH"'Hb!M S036y)K.QeHHb!M YPOSHSIM KOH9"'Horo SI.Upa 8 

ae:ltTpoaos, cooTseTcTsyronmil: KaHany ( 2), - crmomao:lt, npoc 

Hjl 80 K9S ·sa ITIIKOM no KaHana 1. KaHan (3) .QaeT H9:fiTpOHb: 

MeHbiiie 5 Mas •. l1cKnro'i:eaiie cocTaBmieT cnytta:lt, KorJla .5 H1 

B B036y)KJleHHOM . COCTOSIHHII. H a pH C •. 2 .Q8Hb! 'I9Tb!pe TIIITII'IH 

nony"'eHHhre npH pasnii"'HhiX aHepr~rsix na.na!Omiix .neil:ToHos~ Ha c 

pOII!O BHJlHb! o6a ITHKa: ITIIK 
D O, .. COOTB9TCTBYIOIIIIIH. o6pa30E 

OCHOSHOM COCTOSIHIIII1 H ITIIK n 
1 COOTS9TCTByroumif nepBOMy. SO: 

cocToSIHIIro 2, 9.: Mas 8 Be • 

CnnomHoil: yttacToK aHepreTn"'ecKoro cneKTpa npe.ncTasnSie· 

lz0)1{9HIIe a He pr9TH'I9.CKIIX CIT9KTpos KaHana ( 2) II ( 3) 
1 

"XBOCTOI 

II ITHKa1 COOTB9TCTBYIOlliero S036y)KJleHHIO 8 Be 
1 

C 9HeprHeil: 1 i 

.. piiCYHKe He ITOK~3aH) 1 SKna.n KOToporo O"'9SII.Q9H
1 

ITOCKOnbKY nony1 

ro yposHSI "' 6 Mas. 

.fl ·.•.: HHeM ·.no 12 Mas TO"'HO ycTaHosneHo cymecTsosaHIIe TOnbKO 2-x 

HhiX cocTOSIHIIif/ 12/. O.nHaKo, KaK BII.nHo' Ha piic. 2, npii aHeprnii 1 

4,5.:!:. 0,3 Mas Ha6nro.naeTcSI He O"'eHb xopomo paspemaeMbril: nm 

HasecTHo, 'ITO B cxeMe aHepreTIItteCKIIX ypoBHe:lt 8 Be c 

. B810IIIHHCSI Ha ITIIK n 1 • l1HT9HCIIBHOCTb 9TOro ITHK8
1 

no rpy6 

COCTaSnSieT "'5% OT HHT9HCHSHOCTII ITHKa n • 3Ta OUeHKa np . 0 

OCHOS8HIIII aKCTpanonSIUHII OT.QenbHb!X Y"'aCTKOB cneKTpa
1 

KaK aT 

nyHKTIIpoM Ha puc. 2a •. IliiK n 1 - annpoKCIIMIIpoBaH raycciiaHI 

pbiBHb!H CIT9KTp - pasyMHOil: 9KCTpanonSIUHeil: K ero Bb!COKOaHeprc 

KOHUy. flOCKOnbKy TaKoro po.na aHOManiiii Ha 9HepreTH"'9CKOM CIT9K 

.nanncb H B .npyrnx pa6oTax/ 1,3,4,5;6/, Mhi CKnoHHhi npnnncaTb 
8 . 

yposeHb Be c aHeprneil: soa6y)K.QeHHSI 4,5 :!:. 0,3 Mas. HaiiiH f 

' He ITO.QTS9p)K.QaioT CYIII9CTSOSaHHSI · KaKHX-nH6o ypOSHeif S HHTepsa; 

7 



Mh!Tofi rnnep5onni 1 TaK KaK 

KO.M "ll E 'j, H. aHeprnn, ns-

~nu (npoToHoa) noqTn no-

:anHCb H3 llBYXM9pHblX ny

ii E ", neJKaWHM B npenenax 

3Heprnefi 14 MaB - 5 .. 6%, 

• yrna. 3cpcpeKTHBHOCTb ·pe

KTHBHOCTb H ee 9HepreTH

H 1-a5nnuaM, npnBeneHRbi,M 

tpoRIIITeil:ae, nosaonstroiiie¥ 

a npyroM KpORIIITeil:ae no~ 

p0HOB1 COCTOHIIIHfi H3 nonH

IIOfi 2 MM H cpOTOyMHOlKHT9-

9HHH nocTynann aa aMnnn

o cxeMy. npH H3M9p9HHSI~ 

)BaTh nOCTOSIHCTBO RefiTpO

~)leneaHil: naHHbl9 MOHHTOpa 

33nH"'HbiMH yrnaMH. 

~oro pannaTopa, noaBonHro

TenecKona 5ea nsMeaeRHst 

IKUIUI 
'' 

,J . cnenyromne. peaKUHH c Bhi- · 

3 Maa., (1) 

... a + a + n + 15, 12 M 9B , 

->a + ~He 
,; a + n + 0, 96 M sa (3) 

Kaaan ( 1) naeT JlHCKp9THbiil: H9il:TpOHHhifi CPieKTp1 nHKH KOTOpOI'O COOTB9T

CTBY!OT pasnH"'HhiM Bos6ylK)leHRbiM ypoaastM Koa:eqaoro s!Jlpa 8 Be •. CneKTp 

a:eil:Tpoa:oa, cooTBeTcTayromnil: Kaa:any ( 2), - cl:moiiia:oil:, npocTnparomnil:cSI 

Hft 80 K9B sa nHKOM n 0 Kaa:ana 1. Kaaan ( 3) naeT a:eil:TpOHbi c aaeprneil: · 
. . '5 ' 

M9Hbiiie 5 Maa. 11cKnroqea:ne. cocTaBnsteT cnyqafl:, Korna He o6paaye'I'CSJi 

B B036ylKJl9HHOM COCTOSIHHHo Ha pnc •. 2 Jl8Hbi "19Tbipe THnH"'HbiX cneKTpa1 

nonyqeaabJe npn pasnH"'HbiX aaeprnstx nanaromnx neil:Toaoa~ Ha cneKTpax xo-
• . 8 

. pomo BHJlHbi o6a nHKai nHK n 0 . , cooTBeTCTByromnfi o6paaoaaRHJO Be a! 
OCHOBHOM COCTOHHHH, H nHK D 1 0 COOTB9TCTBY!OIIIHil: nepBoMy B035YlKJl9HHPMY 

COCTOstHH!O. 2,9.: M 9B 
8 Be • 

Cnnomaofi yqacToK aaepreTnqecKoro cneKTpa npencTaBnsteT co6oil: aa

noJKeane 9H9pi'9TH"'9CKHX cneKTpOB Kaaana (2) H (3), "XBOCTOB" nHKa .~I 

H nHKa 1 COOTB9TCTBY!OIII9I'O B036ylK)leHH!O 8 Be 1 C aaeprHeil: 11,4 MaB ( lia 

.· , pHCYHK9 H9 noKa3aH) 0 BKnan KOTOporo 0"19BHJl9H 0 nOCKOnhKY nonymnpHHa 9TO-

ro ypoBRst "' 6 M sa. 

I13B9CTH0 1 'ITO B CX9M9 9HepreTH"'9CKHX ypOBH9fi 8 Be c Boa6ylKnE!!-

HH9M ·no 12 MaB TO"'HO ycTaHOBn9HO cymeCTBOBaRHe TOnbKO 2-x ·aoa5y'li{JleH.;. 

HbiX COCTOHHHfi/ 12/ • 0nRaK0 1 KaK BHilHO Ra pnc. 2, npH 9H9pi'HH B036ylKneHHSI 

· ·. 4,5.:!:. 0,3 Maa aa5nronaeTcst ae oqeah xopomo paapemaeMbiil: nni, aaKnailhi.:.. 

B8lOIIIHil:Cst Ha nHK n I • 11HT9HCHBHOCTb 9TOI'O nHKa 1 no rpy6oi!: OU9HK9 1 

COCTaBnst 9T ""' 5% OT HHT9.HCIIBHOCTH nrrKa· .. nO • 3Ta OU9HKa npoBeneHa _.I'Ia 

OCHOBaHIIII 9KCTpanon~UHH OTJl9nbHhlX yqaCTKOB cneKTpa 1 KaK 9TO noKa3aRO 

nyHKTnpoM Ha prrc. 2a. nrrK n1 - annpoKCIIMIIpoBaH rayccrraHoM, aenp~

pbiBHhifi cneKTp - paayMHOfi 9KCTpanonsturrefi K ero BbiCOK09H9pi'eTII"'9CKOM.J · 

.KOHUYo nocKonhKY TaKOI'O pona aHOManHII Ha 9HepreTII"'9CKOM cneKTpe Ra5nro

llaniiCb rr B npyrnx pa6oTax/ 1,3,4,5,6/, Mbi cKnOHHbi nprrnrrcaTb aTO!o:,1Y. nliKy 
8 . . 

ypoBeHb Be c aaeprrrefi Boa6ylK)leHIIst 4,5 :!:. 0,3. MaB. HaiiiH peaynhTalt'bi' 

: H9 nOilTB9plKJlaiDT CYIII9CTBOB8HHSI KaKHX-nii60 ypOBH9fi B IIHT9pBane 9Heprrril: 
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PMc, 2. HeilTpoHHbie crreKTpbi 113 peaKUMM 
7 Li + d • Ha ocM a6cuMcc oT!IO)KeHbi 

HOMepa K8H8IIOB 8Mll!IMTYAHOI"O 8H8!IM38TOpa, Ha OCI! OpAMH8T - 'IMC!IO OTC'Ie

TOB1 rrpMBeAeHHOe K IIOCTOIIHHOH sljl¢eKTIIBHOCTI! CIIeKTpOMeTpa, Hn)Ke IIIK8!lbl 

a6cuncc rrpnseneHbi IIIKanbi - SHe prnn · B036y)KneHI!H HApa 8 Be ( B M sa), cooT

BeTCTBYIOII!MX. A8HHbiM HOMepaM. K8H8!IOB, BepTIIK8!IbHbie CTperrKI!· YK83b!B810T. 

Ha Ili!KII1. COOTBeTCTBYIOII!I!e 9HepreTI!'ieCKOMy ypoBHIO 4,5 MsB B 8 Be, fopi!-

30HT8!lbHbie 'ycbi .. Ha rrepBoM · crreKTpe · rrpencTaBnHIOT arrrrapaTypHbie rronyrnn

pi!Hbl ClleKTpOMeTpa, 

8 

. 
j 

r 
\ 

!II 

[l 
r , 

. ·: B036y:IK):(e.HH5l: OT 5 ):(0 9 M aB, TaK KaK B aTOM HHTepBane 

: 6mOJ:t810TCH IIHKH ( C nonyiiiHpHHofi, 6nH3KOfi nonyii!HpH.He E. 

KOTOpbiX H.HTe.HCHBHOCTb npeBbiiiiana 6bi 3% ·H.HTe.HCHBkocTJ 

llnrjJcflepeHurranbHbie ceqeHrrH 

HaMH H3Mepe.Ha KpHBaH Boa6y:~KaeHHH peaKUHH 7Li (d, 
a.HeprHfi naaaroiiiHX JlefiTOHOB - 1,1 of 4 M aB noa yrnoM 1:2 
CHCTeMe KOOpJ:tHHaT, 

Bbrxoa peaKUHH rroa yrnoM 0 onpeaenHnCH Ha OCH 

i rrnOIII8):(H IIHKa COOTBeTCTBYIOIIIero KaHana peaKUHH, A6con!CT 

ljlepeHUHanbHbiX Ce'ISHHfi OIIpeaenHnHCb Ha OCHOBaHHH HOpMHJ: 

CHTenbHOI"O 'xoaa no Jl8HHbii'.i n:lKoJrcoaa H Tpefinal 1 I. 0IIIH6K 

naHHbre H3Mepe.HHH J:tnH no npeaciasire.Hbi aa PHC, 3, KaK 

B HHTepBair'e yKa3aHHbiX aaeprHH. KpHsag HMeeT peaoHaHCHbiH 

. J:tBIDTCH peaoaaaci,r 1,8; 2,45 H 2,9 Mas, KOTopbre c_ooTBeTc 

soa6y:lKJ:teHHbiM co~TOHHHHM 9 Be- 18,1; 18,8; 18,94 Mas/ 

ITpeacTasneHHbie aa rpa¢HKe OIIIH6KH H3MepeaHfi anH 

. 5, 5% ( 6ea yti~Ta OIIIH6KH H~ pMH pOSKH COC~aBnHIOIIIeil '"' 1091 

li3 OIIIH6KH onpeaene.HHH SbiXO):(a HeHTpOHOB peaKUHH -( 5%) I 

HHH TOKa IIY'IKa H HeiiOCTOHHCTBa 'IHCna 8TOMOS MHIIISHH 

S onpeaene.HHH cpea.Hefi aaeprHH ):(SHTOHOS S MHIIISHH CDC~ 

a;oM :IKe ~HcyHKe IIpHseaeaa KpHsag soa6y:1KdeaHH 7 Li (d .. 

BonbiiiHe OIIIH6KH n ( ., 10%) CSH38Hbr c aeorrpeaenea - I 

· aToro IIHKa, HeorrpeaeneaocTb MaCIIITa5a IIIKanbi opJ:tHHaT oue. 

HaTepeCHO OTMSTHTb, 'ITO S pa6oTe/2/ H3M9pHnC5l: E 

poaos peaKUHH · 
7 Li + d non yrnoM 120°. A sTopbr .Ha5nroaal 

a.Hepr'HHX aefiTo.Hos 0, 75 H 1,01 Mas, Ha'IHHaSI c aaeprHH 1, 

HMSST MOHOTOHHhlH XapaKTep H HHK8KHX pe30H8HCOS peT, 
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Ha ocu a5cuncc oTnomeHbi 
,. . ' 

1 opnnHaT - qucno oTcq~-
~TpoJMeTpa. ·Hume lliKanbi 
~pa 8 Be ( B Mea), cooT
Hbie CTpenKI!· YK83b!B810T 
'0,4,5MeB B. 8 Be. fopi!
>T annapa7YPHJ,Ie nonyllll!-

. . 

l 
! 

I 
I 
" 

' .. 

' .. ""' 

: B036y}Kil9HHH OT 5 llO 9 M aB1 TaK KaK B aTOM HHT9pBane B cneKTpaX He Ha-. 

' 6mo.r:taiOTCH UHKH ( C nonynmpHHOfi1 6nH3KOfi nonyu.iHpHHe ~nnapaTypHoit) 1 JUIH 

KOTOpbiX HHTeHCHBHOCTb npeBbilllana 6bi 3% ·HHT9HCHBHOCTH nHKOB n
0 

llrr¢¢epeuunanhHwe ceqeHHH 

HaMH H3MepeHa KpHBaH soa6y}Kil9HHH peaKUHH 
7Li (d,n ) 8Be B HHTepsane 

. 0 
aaeprHii na.narolllHX .neitToHoB 1,1 -+ 4 M_aB noll yrnoM 120 B na6opaTopaofi 

• CHCT9Me KOOpllHHaT. 

BbiXOil peaKuHH noll yrnoM (} onp91l9liHliCH Ha OCHOBaHHH H3M9p9HHfi 

i nnolllallH nHKa COOTB9TCTBYIOlll9I'O KaHana peaKUHHo A6coniOTHbi9 3HaqeHHH ;llHtP

tl>epeHUHanbHbiX ceqeHHH onpe.QeliHliHCb Ha OCHOBaHHH HOpMHpOBKH KpHBOH QTHO

CHT9llbHOrO XOila no .QaHHbiM .lJ.}KOHCOHa H J'peiinai 1/ o 01IIH6Ka HOpMHpOBKH JO%. 

.llaHHbie HaMepeHHii .r:tnH n ~ npellcTaBnEmi.I Ha pH c. 3. KaK BHilHO H3 · prrcyHfa,, 

B HHTepaan*'e yKa3aHHhiX 9HeprHH. KpHB8SI HMeeT p930H8HCHbiii xapaKTep. Pi:.Onro-
, ~ . ' 

llaroTcH peaoHaHChi 1,8: 2,45 H 2,9 Mas, KoTopbxe c.ooTBeTCTByroT HasecTH~IM 
B036y}Kil9HHbiM COCTOHHHHM 

9 Be.::. 18,1; 181 8: 181 94 MaB/11/. 

TipellCTaBneHHbie Ha rpatPHKe 01IIH6KH H3MepeHHii JlliH n 0 -COCTaBnH~T 

·5,5% ( 6ea yq~Ta olllH6KH aopMHpoBKH cocTaBnHIOlllefi '"' 10%). Oaa. cnarae~cH' 

H3 01IIH6KH onpe)lell9HHH BhiXO)la HeitTpOHOB peaKUHH ( 5%) H 01IIH6KH H3Me~e-. '·· 

HHH TOKa nyqKa H. HenOCTOHHCTBa •mcna aTOMOB MHlll9HH ( 1,59(>). 0wH6KH 

B onp9Jl9ll9HHH cpeJlH9H aHepi'HH Jl9iiTOHOB B MHlll9HH COCT8BliHIOT 11 5%. H.jl 

aToM }Ke . pHcyHKe npHBeJleHa KpHBaH soa6y}KdeHHH 7 Li ( d, n) 8 Be*. . .. 

EonblllHe OlllH6KH n ( . .,. 10%) CBHaaHbi · c HeonpeJleneHHOCT.bro BbiJlenpHHH 
I 

· aToro nHKa. HeonpeJleneHocTb Macll1Ta6a lllKanhi opJlHHaT oueHHBaeTcH .. so%. 
11HTepeCHO OTM9THTb1 qTO B pa6oTe/2/ H3M9pHliCH BbiXOil BC9X H9fiT-!

pOHOB peaKUHH · 
7 Li + d no.n. yrnoM 120°. ·.A BTophi Ha6moJlanH · peaoHaHChi n~m' 

aHeprHHX lleiiToHoB 0 1 75 H 1101 MaB. HaqHHaH c aaeprHH 113 MaB HX KpH:Sasl 

HM99T MOHOTOHHbiH 'XapaKTep H HHKaKHX p930H8HCOB fiST. 
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Pnc. 3 • .llmp<jJepeaunanhHbre ceqemrsr peaKunn 7 Li (d ,n0) l£le n 7Li ( d, n 
1

) 8Be >~; 
B na5opaTopaoil cncTeMe KoopnnaaT. Ha ocn a5cuncc nanay - IIIKana :meprnn 
neilToHoB B Man, aanepxy - IIIKana, cooTBeTCTBYIOIIIaSI aaeprnn noa5y:mneansr 

9 ' 
cocTanaoro srnpa Be • Ha ocn opnnaaT - nn<jJ<jlepeaunanhHbie ce'IeHI!SI B M5apH/ 
cTepan. HeorrpeneneaaoCTh MaCIIITa5a IIIKanbi opnnHaT cocTaBnsreT 10 n. 30% 
nnsr ri O ll n I COOTBeTCTBeHHOo 
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Yrno~hle pacrrpeneneHHH 

HaMH 6hmu uaMepeHbi ·yrnoBbie pacnpe.oeneHUH Heti:Tpot 

, BeTCTByiOUlHX o6pa3oBaHUIO 
8 Be B OCHOBHOM COCTOHHUU np!I SH 

mux .oefiToHoB 1,62; 1,81; 2, 14; 2,48; 2, 76; 2,97 Mas B npe.o 
. ' ~ . \ . 
4 .00 160 B na6opaTOpHofi CIICTeMe KOOp.OIIHa; (eM. puc. 4). 
puc. 4, yrnoBbie. pacnpe.oeneHuH uMeroT su.o, xapaKTepHhifi .onH 

lliUX C o6pa30BaHUeM COCTaBHOro H.Opa. 

Bee yrnoBbie pacnpe.oeneHUH npe.ocTaBJIHJIUCb B su.oe p 

noJIUHOMaM fle:lKaH.opa, : 

L 

du __ 1_ I BLPL(cos (} ), ----- - k 2 L=O 

r.oe . k - sonHosoe qucno, B L - KoatjlqmuueHTbi paano:lKeHuH. 1 

nucb paano:lKeaueM c L = 4, nocKOJibKY .onH L> 4, B L cTaHoE 

B nonyqeHHhie Koa¢¢uuireHTbi paano:lKeHuH·nonpaBKU Ha KoHeqHyi 

BBeAeHbl. no MeTOAY 1 H3JIO:lKeHHOMy B pa6oTe/ 14/. 

Ha puc. 5 .oaHa aaepreTuqecKaH aasucnMocTb Koatjltjlut 

· Ko9¢¢uuueHThi B L CBRaaHbi onpe.oeneHHbiM o6paaoM c aneMeH 

pHUhi (f 'a 's 'IS I fa s )115/, B KOTOpbiX, B CBOIO oqepeAb, coAeJ 

MaUIIH 0 cneuu<fluqeCKUX OC06eHHOCTHX npouecca. 'K CO:lK8JieHU 

Hameu peaKUUU CnUH BXOAHOI'O KaHana npUHUMaeT TpU 3HaqeHIIS 

5/2-) U COOTBeT~TBYIOlliUe tjlopMyJibl AJIH Koatjl!fluuueHTOB 8 L CO 

moe qucno . He!IaBeCTHhiX napaMeTpos. KpoMe Toro, KapTUHa ocT. . . ' 

OOXOAUMOCTblO yqeTa UHTeptjlepeHUUU no KpaliHefi Mepe qeTbipe 

B UTore He ynaeTCH c.oenaTb O.OH03HaqHbifi Bbi6op M8TpUqHbiX 

ll Aa:lKe HaHTU xapaKTepUCTUKll B030Y:lKAeHHhiX COCTOHHUfi npc 

H.Opa 
9 

Be ( cnuH, qeTHOCTb) • TionyqeHHhie HaMU 3HaqeHUH K 

B L noasonHIOT numb oTMeTUTb, qTo yqacTsyromue B npouecce YI 

Horo RApa uMeroT fieoAUHaKoBbie qeTHocTu (npucyTcTsue HeqeTH 

fle:lKaHnpa) n qTo nx cnUHhi, BepoHTHo, He MeHbme 5/2. Omu6: 

yrJIOBb!X pacnpe.oeneHUH HeliTpOHOB no TaK!Ie :lKe, KaK. B en: 

HUfi KpiiBbiX Boa6y:lKAeHIIHo DnR rpynnbi HeftTpOHOB n 1 6biJIU U3l\ 

Bb!e pacnpeAeJieHUR np!I nRTII 3HaqeHUHX SHeprnu naABIO!IliiX Aefi1 
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19.5 Ei'Bt) . 

n. 
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1

) 8 Bc* 
·n3y - WKana snepriiii 

Heprnn. B036ylKACHIIH 

bHhle CC'ICHIIII B M6apn/ 

CTaBnHCT 10 H 30% 

' -I 

YrnoBhle pacrrpeneneHHH 

HaMH 6bmR RsMepeHbi ·yrnoBbte pacnpeneneHRH HefiTpoH:oB. n 
0

, cooT-
• . 8 
BeTCTBYIOlURX o6pa30B8HRIO Be B OCHOBHOM COCTOHHRR npR SHeprRSIX nanaro-

IIIRX nefiTOHOB 1,62; 1,81; 2,14; 2,48; 2, 76; 2,97 Mas B npenenax yrnos 'oT 
·. . 0 . 

4 110 160 B na6opaTopHOfi CRCTeMe KOOPI1RH8T (eM, pRe, 4), KaK BRAHO R3 
I 

pRe, 4, yrnoBbte pacnpeneneHRH RMeroT BRn, xapaKTepHbtfi nnsr peaKunfi, :Rny-

IURX e o6pa30B8HHeM eoeTaBHOI'O srnpa, 

Bee yrnoBbte paenpenenennsr npeneTasnsrnneb B snne pasno~eHHH no 

nonRHOMaM ne~aHnpa, : 

L 
da 

dQ-
l 

-k 2 I B L p L (cos () ) • 
L=O 

rne . k - Bonnosoe '!Heno, B L- KoaljJijJRuReHTbi pasno~eHRH, Mbt orpaHR'I;R-

nReb pasno~eaReM c L 4, noeKonbKY nnsr L> 4, B L cTaHoBHTesr Man~IMR, · · 

B nony'!eHHhte KoaljJijJnuneHThi pasno~eHRH ·.nonpaBKH aa KOHe'IHYIO reoMeTpRIO 

BBeneHbi no MeTony, Rsno~eH.HoMy B pa6oTel 14/, 

Ha pRe, 5 naaa anepreTH'IeeKasr aaBncnMocTb KoaljJ!jJnuReHTOB B L ,
1 . . . ,, ' 

· KoaljJijJnuReHTbi B L essraaHbi onpeneneHHbiM o6pasoM e aneMeHTaMR S -MaT.-

P~Ubi ( e , a '8 , Is I fa 8 >' 15/. B KOTOpbiX, B eBOIO O'!epen~, eonep~HTeH H~ljJop-r 
MauRH o eneunljJnqeeKRX oeo6eaaoeTsrx npoueeea, 'K co~&nennro, nnsr. enyqasr 

Hamefi peaKURR enRH BXOAHOI'O KaHana npHHRMaeT TpR 3Ha'!eHRH ( J/2-, ~/2-, 

5/2-) H eOOTBeTCTBYIOIUHe ljJopMynbi nnsr. KOStPtPRUReHTOB- B L eonep~aT 6ohb-t 

moe '!Reno. HeRsBeCTHbiX napaMeTpoB, KpoMe Toro, KapTHHa oeno~asreTc.lf He

o6xonnMoeTbiO y'I~Ta HHTepljJepenu1m no Kpafinefi Mepe tteTbtpex pesoaaacios, 

a· HTore ae ynaeTcsr cnenaTb onnosHa'!Hbifi Bbt6op MaTpHttHbiX aneMeHTosf H 

H na~e HafiTR xapaKTepReTRKR BOs6y~neHHbiX COeTOHHHfi npoMe~yTO'IHOI'O 

srnpa 
9 

Be ( enna, tteTHOCTb), ITonytteHHbie HaMil snattennsr Koa~qinuReHTo~B 
B L n03BOnHIOT nHIIIb OTMeTI!Tb, 'ITO yqaeTBYIOIURe B npoueece ypOBHR eoeTaB-

• . . 

HOI'O srnpa liMe lOT HeonRHaKOBbie '!eTHOeTII ( npReyTeTBI!e Hett~THbiX nonRlfOMOI3 
. -· 

.ne~annpa)n ttTo Rx cni!Hbt, BepoHTHo, He MeHbiiie 5/2, Omn6KR ·II3Mepeansr 
. . 

yrnoBbiX paenpeneneanfi aefiTpoHoB n 0 TaKRe ~e, KaK. B en.Yttae nsMepe

HIIfi Kpi!Bb!X B036y~neHRH, llnH rpynnbi HefiTpOHOB D I 6binR II3MepeHbl yrno~ 

Bbie pacnpeneneHIIH npH nHTR 3HatteHIIHX SHepriiR nanaiO!UIIX nefiTOHOB ( pRe,6), 

11 
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I Pnc, 4, Yrnoabie pacnpeneneHHSI AnSI peaKunn 7 Li (d, n ) 8 Be a· CHCTeM e ueHT'"" 

pa Mace, Ha ocn opnnaaT - nn¢¢epeaunanbHoe ceqeane a M6apa/cTepan.. · 
HeonpeneneHHOCTb MacwTa6a WKanbi opnnHaT 10%, Ha rpa¢nKax yKasaHbi cooTaeT-. 
CTBYIOWHe aaeprnn nana10wnx neiiToHoa B Maa, · · · 
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aoz 

r----+ B,, . . ...._ ..... 

----

0.02 

Pnc, 5, ·Koa¢¢nuneHThi paanoJKeHnSI yrnoBhiX pacnpeneneanii pe~ 
no nomiHoMaM neJKaHApa. lliKana Ea ..:. saeprnn naAa!OWHX neil~ 
BTopaSI WKana (Halt aaepreTnqecKoii) npencTaamieT cooTBeTCTB 
rHH B036yJKAeHHSI COCTBBHOI'O S!Apa, 
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Pnc. 5, ·Kos¢¢nuneaTbi pa3nolKeanSI yrnoBbiX pacnpeaeneunil: peaKUIII! 7 Li (d, n 
0

) 8Be 
no nonnuoMaM nelKauapa, ill Kana Ea .:. saeprnn naaaromnx aeihoHoB B M sB, 
BTopaSI mKana (uaa suepreTnqecKoil:) npeacTaBnSieT cooTBeTCTByromne·suep~. 
rill! B036YlKAeHI!S! COCT8BHoro S!Apa, ·~· 
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Puc. 6. YrnoBbie pacnpenenemm nnSI peaKI!llll 
7 Li (d, n -) 

8 Be* B CIICTeMe I!eHT
pa Mace. Ha oc11 opn11HaT - nwpcpepeB'I!IIanhHoe ce'leHIIe a M6apH··CTepan. 
HeonpeneneHHOCTb MacrnTa6a IIIKanhi opni!HaT - 30%. Ha rpacp!!Kax yKaaaHbi 
COOTBeTCTBYIOllll!e liM :;meprllll Il8Jl810lllllX neiiTOHOB. l:Jncna B CK06KaX IlOKa-
3b!B810T., Ha cKonbKO M6apH/cTepan. ·cnanHyThi (nnSI HarnSinHoCTII) Kpi!Bbie no 
OCll OpJlHHBT OTHOCl!TenbHO IIYllSio 

14 
-; 

EonhwHe aKcnepHMeHTanbHbie owH5KH1 CBH3aHHbte c_ aeonpeJlel 

JleneHli.II IlliK8 n 1,Il03BOnHroT paCCM8TpliB8Tb 9TH p~aynbT8TI 

B9HHb19o llonHbi9 C9'19HH.II paCC'IliTbiBamicb ITO !flopMyne 

41T 
B o aT 

k2 

naHHb!9 ITO rronHb!M C9'19Hli.IIM IlpliB91l9Hbl B Ta6nll!le: 

E a 
Mas 1,62 1,81 2,14 2,48 2,76 

a 
T 

M6apH 54,6 53,6 35,7 48,7 37,5 

-l:.~ aT 

M6apH 6,6 8,3 5,2 7,7 4,0 

KaK yKa3biBanocb B Ha'Iane napa~pa!fla, H3MepeHHH yrnoE 

I9Hllii: H8'1liH8nliCb . C yrna 40. 3H8'19Hll9 8TOI'O MHHliManbHOI'O y 

- 0 
CTByromero yCT8HOBK9 Cil9KTpOM9Tpa IlOil yrnoM Q of rrony'IeJ 

_ rryTeM C HCrrOnb30B8Hli9M M9TOJlliKH1 '· OilliC8HHOH _B. pa6oTe/: 

ITpliBe.oeM KpaTKoe llano)KeHlle pac'IeTa. Ecmr Mbi o 

{} - ( 0, {) ) - OTHOCliT9nbHb!H TeneCHbii!: yron Jln.II p9I'liCTp81lll 

crreKTpOM9Tpa 1 yCT8HOBneHHOI'O _ IlOil yrnoM 0° H9HTp0HOB
1 

Bbin9 

T9pBane yrnoB {), (J+d{)_ 1 YllOBneTBOp.IIIDI!IliH ycnOBHro HOpMllpOBKI 

J n (o, 8 > d 8 , 1 
TOI'Jl8 

a (0)= fa({)) n (0,{)) d{) 
- aKcn. · 

I'll9 a ( 0) - llH!fl!flepeHUHanbH09 C9'19Hll91 li3M9p9HH09 rrpll yeT. 

poMeTpa noll yrnoM 0°; a ( 8) - liCTliHHoe .oH!fl!flepeanllanbHoe 

yrnoM {) • nn.II cny'18.1I peaKUHH1 llllYIIIHX C o6p830B8HH9M COC1 

crrpaBellnHBo 

H1 cne)lOB8T9rtbH0 1 

a' ( 0 ) da · 
"" ~ 1{).;,0 ;;0 

a ( {) ) = a (0) +-1- a 
2 
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. ·' 

8) 

t-H 

150 e. 
C.M. 

I . 
. Be* B CMCTeMe ueHT-
B M6apH··CTepan. 
rpa!jlHKax yKa3aH~I 

na B CK06KaX noKa
s:IIlHOCTM) KpMBbte no 

Bonbume .aKcnepnMe!ITanbHhie oum5Kn, CBSI3aHHhre c aeonpeneneHHOCTbiO Bhi

neneHHSI nHK8 D I, n03BOnSIIOT paCCM8TpHB8Tb 9TH PE:73YnbT8Thl K8K Ka'IeCT

BeHHhie, ITonHhre ce'IeHnSI pacc'IHThiBamicb iro <jlopMyne 

4rr 

'k2 
. B o 

naHHbie no non!lb!M Ce'IeHJISIM npnBeneHbl B Ta5nnue: 

Ea 
MaB 1,62 1,81 2,14 2,48 

a 
T 

M5apH 54,6 53,6 35,7 48,7 

i:.~ aT 

M5apH 6,6 8,3 5,2 7,7 

2,76 2,97. 

37,5 39,2 

4,0 3,9 

KaK yKa3hiBanocb B !Ia 'lane napa~pa<jla, H3MepeHHSI yi"noBhiX pacnpene- . 

reHHH. H8'IHH8nHCb. C yi"na 40, 3Ha'IeHHe 9TOI"O MHHHManbHOI"O yi"na, COOTBeT-
·. 0 

CTBYIOIIIei"o ycTaHOBKe cneKTpOMeTpa non yi"nOM 0 •/· nony'Ie!IO p8C'I~THhiM 

.nyTeM C HCnOnb30B8!1JieM MeTonHKH, : OnHCaHHOH B. pa5oTe/14/, 

ITpn~eneM KpaTKoe JI3no:>KeHne pacqeTa. Ecnii Mbi o6oaaa•mM: 

0 . ( 0, 0 ) - OTHOCJITenb!lbiH TeneC!IhiH YI"On nnSI pei"HCTp8UHH C nOMOIIlbiO •• , 

cneKTpOMeTp81 ycTaHOBneH!IOI"O non yi"nOM 0° HeiiTpOHOB1 BbineTBIOIUHX B HH_:' 

TepBane yi"noB 0 ~ 0+d0_ , ynoBneTBOpSIIOIURii ycnoBHIO aopMHpOBKH: 

I 0 ( 0' 0_) d 0 "' I 
TOI"na 

a (0)= Ja(O) n (0,0) dO 
9KCn, 

(1) 

I"ne a ( 0) - nn<jl<jlepeHunanbHoe ceqeane, H3Mepeaaoe npn ycTaHoBKe cneKT.

poMeTpa non yi"noM 0°; a ( 0)- HCTRHHoe nn<jl<jlepeHunanhHoe ce'IeHne non 

yi"nOM {} • nnSI cny'IaSI peaKUHii1 nnylllHX C o5p830B8HHeM COCT8BHOI"O Sinpa 1 

cnpaBennnBo 

a' ( 0 ) 

n, cnenoBaTenbHo, 

a (0) = a (0) +-1-a"(O) 
2 

15 
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0 +' ... ( 2) 



-~ 

·.• ... 

,, 

ITocne rroacTaHOBKH ( 2) B ( 1) H ,rrpeiie6pe)KeHH51 qneHaMH Bbilue BTopoii: cTe-

Il9HH ITO () rronyqaeM 

a "(0) 2 
a (O)=a(O)+ .,. fU(O,O)O.d() 

SKCIIo 
(3) 

¢yHKUH51 n (0' () ) llliSl Harneii: reo~eTpHH rrpHBe)leHa a/ 14/. PacClJHTBHHbifi 

C ee IIOMOilibiO HHTerpan B IIpaBoil: lJ8CTH; ( 3) paBeH , ·5.1 o-3 
1 OTKy)la . 

asKcrr. (o) ·=a (0,07) "'a (4°), 
< 0 ~ 

T.e. scjlcjleKTHBHbiH yron peaKUHH paBeH .4 • • 

3aKJIIOlfeHHe 

ITposeaeHHhie H3MepeHH51 II03BOnHnH ycTaHOBHTb, lJTO B HccneayeMoii:

o6nacTH sHeprHH rraaaiOmHx aeii:ToHoB peaKUHSl 
7 

Li ( d, n) 
8 

BeHaeT rryTeM · M:e..;:·.: . ~ ': · 
X8HH3M8 COCTBBHOrO Slllpa. 06 STOM CBHll9T9libCTByeT pe30H8HCH8Sl CTpy~-

Typa KpHBoil: Bo36y)K)leHH51, cHnhHaH 3aBHCHMOCTb yr_noBhiX pacrrpeaenemdi oT . 

_ SHeprHH H IIpOCT8Sl CTpyKTypa STHX pacrrpeaeneHHfi. 

l13MepeHii51 HeifTpOHH~IX CIIeKTpOB YK83b!B810T Ha B03MO)KHOe CYIIl8CTBO~a

HHe aHepreTulJeCKoro ypoBHH RLlpa 
8

Be c Bo36y)Kll9HHeM 4,5 .:!:..0,3 Ma~. 

l1HT9HCHBHOCTb IIHK81. 'coOTB9TCTBYIOili8Sl 8TOMY. ypoBHI01 COCTaBnHeT "" ~9tj 

UHT9HCUBHOCTH IIHK_a n 0 • flo-BHllHMOMy, 8THM Mo)!{Ho o6'hRCHUTb TOT cjla,KT1 , , 

lJTO B p51ll9 pa6oT, BhUIOliH9HHh!X C Manoii CT8THCTHKOH Unll IInOXHM pa3p'e

,lli9HH9M1 8TOT ypoBeHb 6bm He3aMelJeH. 
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