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He ·M 

A H H o T a u H H 

OnHCbiBa IOTCH aKcnepHM9HTbl no noHCKa M npoTOHHOO pa.aHoaKTHBHOCTH H.aep. Ha sHyTpeH

nyqKe 300-cM UHK1IOTpoHa o6nyqanacb MHllleHb H3 N·i HOHaMH Ne 
20 

c aHepnreA 130 Mas. 

Jl11H pel"'HCTpaUHH pacna.aa H,ll9p HCn01lb30Ba11CH Te1leCKOn H3 llBYX nponopUHOHanbHblX C'leT'IHKOB, 

0onyqeHHb!9 pe3y1lbTaTbl n03B011HIOT C,lle1laTb BblBOll 06 o6pa30BaHHH pa.llHOaKTHBHblX H,llep, HC

nycKa!OlllHX npH pacna.ae npoTOHbi. 

• 
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1. Bee H3BeeTHbie B HaeTOR!l.1ee BpeMR S!.llpa HMeiOT nonO>KHTenhHYIO 3HeprHIO eBSI3H npoTo

HOB H nosToMy yeTolt'IHBbr no o THomeHHIO K npoTOHHOMy . paena.oy. O.oHaKo 3aaHeHMOeTb aenH'IHHbi 

SI.llepHbiX eRn OT H30TOllH'IeeKOI"O 'IRena H yaenH'IeHHe OTHOeHTenbHOlt pOnH KynoHOBeKOI"O OTTanKH

BaHHSI llpH yMeHbll1eHHH 'IRena HeltTpOHOB npHBO.llHT K TOMy, 'ITO 3HeprHSI eBR3H noene.oHero npo

TOHa yMeHbmaeTeSI npH o6e.oHeHHH R.llpa HeltTpOHaMH. B KOHe'IHOM e'leTe llOSIBnSieTeSI 3H.ept'eTH

qecKaSI B03MO>KHOC'rb npoTOHHoro paen a.oa. Bonpoc o B03MO:lKHOCTH npo TOHHOro pacna.oa o6cy>K-
/ 1-6/ I 

.oanesi a HeeKOnhKHX pa6oTax ·• B pe3yn-hTaTe 6hrno npe.onono:lKeHo eymeeTaoaaHHe Tpex pa3-

HOBH.llHOeTelt npOTOHHOlt pa.OHOaKTHBHOeTH R.llep; 

a/ npOTOHHOI"O paena.oa H3 OeHODHOI"O eOCTOSIHHSI S!.llpa ; 
+ 

6/ npoTOHHoro paena.oa B036y>K.oeHHoro npo.oyKTa f3 - paena.oa; 

a/ .oaynpoTOHHoro paena.oa. 

Ill 
B pa60Te .llflSI Z ~ 20 OUeHHBanOCh1 KaKHe S!.llpa .llOfl:lKHbl 6hiTb HeeTa6HnbHbl B OTHOWeHHH · 

v.enycKaHHR npoTOHa. KpoMe T o r o, e.oenaHa nonhiTKa npe.ocKa3aTb aepoSITHoeTh Ha6nJO.lleHHR npo-

/2-3/ 
TOHHOlt pa.OHOaKTHBHOCTH. B p a6oTaX Onpe.o.eneHa rpaHHUa npOTOHHOlt HeeTa6HnbHOeTH B WH-

pOKOM .llHana30He SI.llep, paee'IHTaHbl BpeMeHa :lKH3HH OTHOeHTenbHO llpOTOHHOI"O paena.oa, o6ey>K

.oeHa B03MO>KHOeTb npOTOHHOI"O paena.oa H3 B036y>K.lleHHbiX eoeTOSIHHlt, OUeHeHbl ee'leHHfl Heo6xo-
I 

.llHMbiX .llflfl nony'leHHfl TaKHX fl.llep peaKUHlt. nepaoe yKa3aHHe Ha B03MO>KH.OeTb O.llHOBpeMeHHOI"O 

/4/ /5 6/ 
HenyeKaHHfl .oayx npoToHoa H3 HeltTpoHo- .oecpHUHTHhrx R.oep co.oep>KHTeSI a pa6oTe • Pa60Thl 

I 
noeBf!ll1eHbl .OeTanbHOMy Teope TH'IeeKOMy 060CHOBaHHIO B03 MO>KHOeTH eymeeTBOBaHHfl .llBynpOTOH-

HOlt pa.oHoaKTHBHOeTH. B sTHX pa6oTax paceMoTpeHbi HeKoTOpbre oeo6eHHOeTH sToro THna paena

.oa, onpe.oeneHa o6naeTb fl.llep, a ·KoTopolt cne.oyeT ero HeKaTb, oueHeHbi eeqeHHfl eooTaeTeTayJO-

ll1HX peaKUHlt. 

HaeToRmafl pa6oTa onHehrBaeT nepay10 nonhrTKY sKenepHMeHTanbHoro o6Hapy>KeHH.R npoToH

Holt p8.llHOaKTHBHOeTH !lpep. 

2. 3Kcn~pHMeHTbl npOBO.llHflHeb Ha BHyTpeHHeM nyqKe UHKnOTpOJ!a Tfl:lKenbiX HOHOB 0J.-HU1. 

MHweHb H3 HHKenfl o6nyqanaeb . HOHaMH Ne :lo e sHeprHelt 130 Msa. TaKafl KOM6HHaUHR MH-

/2-3/ 
meHb - HOH 6bma Bbi6paHa HaMH Ha OeHOB8HHH OUeHOK B • Ha pHe. 1 exeMaTH'IeeKH ll0K83a• 

HO yeTpolteTBO, KOTOpoe llOMemanoeb Me>K.oy .oyaHT8MH UHKflOTpOHa. ny'IOK nona.oan HS MHll1eHb 

H3 HHKenSI TOflll1HHOlt 3 MHKPOHS, ll038.llH MHWeHH HSXO.llHneg e60pHHK fl.llep OT.llS'IH IHHKenE:iBafl 

cponbra TOnll1HHOlt 2 MK I. KonneKTOp HOHOB, eoe.oHHeHHbilt e H3Me pHTeneM TOKS, ll03BOnSin 

ene.oHTh 3a HHTeHeHBHoeTbiO ny'IKa ao apeMfl o6ny'leHHfl. Bee 3TO yeTpolteTBO noMemanoeb BHYT-

pH oxna>K.OaeMOI"O BO.llOlt BaKyyMHOI"O KO>Kyxa, BXO.llHOe OKHO KOTOpOI"O 38KneHBa{IOeb an!OMHHHe

BOlt cponhrolt /7 MK I. BHyTpeHHHlt o6'beM Ko>Kyxa 3anonHflneR renHeM, KOTOpbrlt ynyqwan oxna>K

.oeHHe MHll1eHH, e6opHHK8 H KOllneKTOpa. 

B Ka'leeTae .oeTeKTopa H3:Iy'leHHR Heno.nb3oaaneSI TeneeKon H3 .oayx nponopuHoHanhHbiX 

eqeT'IHKoa- rrnoeKoro /TonmHHa pa 6oq~ro o6'beMa 1 eM/ H UHnHH.llpH'IeeKoro I .llHaMeTpoM 10 eM/. 

npHMeHeHHe TSKOI"O TeneeKona .oaeT B03MO>KHOeTb O.llHOBpeMeHHO H3Mepf1Tb 3Hepl'HIO qaeTHUbl H 

nnOTHOeTb HOHH38UHH H, ene.ooaaTenbHO, yeTaHaBnHB8Tb 38pS!.ll 'laeTHUhl. 3TO 6hrno He06XO.llHMO, 
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T8K zta K anpHOpH Henb3SI HCKniO'IHTb cyweCTBO B8HH9 H9113BeCTHhiX a -H3ny'laTe n eit B cepe.aH-

He T8611Hilhl aneMeHTOB. a TaK)!(e HanH'IHSI npHMeceit TSI)!(enhiX g neMeHTOB I Bi Pb I B HHKe-· 

.N 30 ne, KOTOpbie no.a .aeltCTBHeM e MOI'YT .aaTb a -aKTHBHhie H30TOnhi, TaKHM o6pa3oM, Ha3-

H&'leHHe TenecKona - OT.aenHTb npOTOHhl OT a -qacTHU, 06'beM C 'leT'IHKOB 6bin BaKyyMHO H30-

nHposaH, sxo.aHoe oxao · 3&KneHsanocb anJOMHHHesoa cponbroa /7 MK I. C'ieT'IHKH HanonHSinHCb 

CMeCbiO Ar 195%1 + C H 
4 

15%1. B ycnoBHSix "xopowea" reoMeTpHH y .aaaanocb nony'IHTb 3HeP"" 

reTH'Iecxoe pa3peweHHe "' 3% .anSI a -H3nyqeHHSI Am 341 
• B pa6o'IHX ycnoBHSIX pa3peweHHe 

6bi1IO ·cyweCTBeHHO Xy)!(e, P&3M9pbl BXO.aHOI'O OKH8 II c6opHH Ka 6hi1IH Bhi6p8Hhl 6onbWHMH, 'IT~ 

6hl nony'IHTb MaKCHManhHYIO .. 3¢cpexTHBfiOCTb~.no3TOMY .anSI 3HeprH'IHhiX qacTHU IHanpHMep, npo

TOHOB C 9HeprHelt 6onee 2 ~aB/, He OCTaHaBnHBaiOWHXCSI B Kpyi'JIOM C'leT'IHKe, ITOTe~H 9Hepi'HH B 

pa6o'leM 06'beMe HMenH 60nbWOlt pa36pOC no BenH'IHHe. noMeWeHHe C'I9T'IHKOB B Mai'HHTHOe none 

IlHKnOTpoHa npHBO.aHT K ITOS!Bn9HHIO "XBOCTa" B 06J'IaCTH ManhiX aMnJIHTY .a HMITyJibCOB. 3To, Bepo

SITH01 CBSI3aHO C ysenH'IeHH9M BpeMeHH C06HpaHHSI 3n9KTpOHOB H B03p8CTaHHeM BepOS!THOCTH pe

KOM6HHaUHH. Ha pHc. 2 noxa3aHhi .anSI npHMepa cneKTphi a -qacTHU, nony'leHHhie c Hcnonb3ye-

MhJMH C'leT'IHKaMH, 

HanH'IHe Mai'HHTHOI'O nonS! npHBO.aHT ewe K o.aHOMy HenpHS!THOMY cne.aCTBHIO: CHJlbHO B03-

pacTaeT cpOH OT f3 -qacTHU. MoHH3aUHSI, . npoH3BO.aHMaSI 9JieKTpOH8MH B C'leT'IHKax sHe Mai'HH·-r-

HOI'O nong npeHe6pe)!(HMO Mana. 0.aHaKO B Mai'HHTHOM none gneKTpOHhl .aBH)!(yTCSI no CnHpanb

HhiM TpaeKTOpHS! M 1 H 3Ha'IHTenbHaSI 'laCTb HX npo6era MO)!(eT ynO)!(HTbCSI B pa60'I9M 06'beMe C'I9T' 

'IHKOB. HaM y .aanOCb CHH3HTb {3 -cpoH, CM9CTHB OKHO C'I9T'IHKa OTHOCHTenbHO MHWeHH no I'OpH-

30HTanH, 

.lJ.nSI H3MepeHHSI npo6era 'laCTHU, perHCTpHpyeMbiX TeJieCKOnOM, nepe.a BXO.aHhiM OKHOM no

MewanHCb aJtiOMHHHeBble nornoTHTeJIH, yKpenneHHhie Ha no.aBH)!(HOlt paMxe. KanH6poaxa C'leT'IH-

KOB npOH3BOl!lHnaCb nepHO.aH'IeCKH B pa60'IHX yCJIOBHSIX C ITOMOWbiO 
. ,, 

a -qacTHU Pu , npena-

paT KOTopor o TaK)!(e noMeweH aa ·no.aBH)!(HYIO paMKy. EnoK-cxeMa annapaTyphi H306pa)!(eHa Ha 

I pHC. 3, VfMnynbChl OT C'leT'IHKOB qepe3 KaTO.aHhie IIOBTOpHTeJIH noCTynanH Ha npe.aycHnHTenH H 

.aanee Ha OCHOBHbie yCHn!ITeJIH, VfMnynhC C nnOCKOI'O C'leT'IHKa nocne ycHneHHSI nocTynan , Ha BXO.a 

.aHcpcpepeHUHanbHOI'O .aHCKpHMHHaTopa,8hiXO.aHOlt I{Mnyn&c C 3TOI'O LliiCKpHMHHaTopa ·pa3pewan npo

XO)!(.aeHHe HMnynbCa C KpyrnOI'O C'leT'IHKa qepe3 'l:I HeHHbie BOpOT8 Ha MHOI'OK8HanbHhi.Jt aMnJIHTy.a

HhiJt aHanH3aTop. KaTO.aHhie ITOBTOpHTenH 6hiJ1H CMOHTHpOBaHbl B HenocpenCTBeHHOlt 6nH30CTH - OT . . 
C'leTqHKOB H pa6oTanH B Mai'HHTHOM none UHKJIOTpOHa, 8 OCHOBHhiX ycHnHTenSIX HMITY1lbChl CO C'leT-

1 

'IHKOB cpopMHP9BanHcb Ha .anHHHhiX JtHHHSIX I - 2 MKceKI. WHpHHa KaHana .aHcpcpepeHuHaJibHOro 

.aHCKpHMHHaTopa MOrna H3MeHS!TbCSI CTyneH'IaTO OT 0,5 .ao 20 BOnbT, .lJ.HCKpHMHHaTOp HMen .aaa 

Bh!XO.aa - .aHcpcpepeHUHanbHhllt H 'HHTerpanbHhiJt, 3TO IT03BOnSI110 o.aHOBpeMeHHO nonyqaTb .aaa 

cneKTpa HMITYJlbCOB C Kpyrnoro C'leT'IHKa: nepBbil!: COOTBeTCTBYIOWHlt HMITYJibCaM B nnOCKOI..i 

c'leT'IHKe BhiWe HeKoToporo nopora v BTOpOJt - COOTBeTCTBYIOWHlt HMnyJibCaM C nnOCKOI'O 

I C'I9T'IHKa B HHTepBane OT V .ao v + /j, v . B pa6o'IHX ycnoBHSIX V "' 6 BOnbT1 

fl V "' 20 BOnbT; npH 3TOM pei'HCTpHpOBaJIHCb 'laCTHUhl C y.aenbH0
1
Jt HOHH3aUHeJt npHM9pHO B 

20 pas MeHbUieA, qeM · y a -qaCTHU C 3HeprHeJt 4 ~38, I 

,llJtS! pei'HCTpaUHH pacna.aOB KOpOTKO)!(HBYWHX npo.ayKTOB peaKUHJt BhiCOKO'IaCT:OTHOe HanpS1)!(9-
; 

HHe Ha .ayaHThl UHKnOTpOHa BKJIIO'IanOCb npepb!BHCTO · Ha 0,1 cex C nepHO.aOM 0,4 CeK, 3anHCb H8 

MHOI'OKaHaJibHhiJ!: aHaJIH3aTOp Ha'IHHaJtaCb qepe3 0,1 CeK nocne BhiKJIIO'IeHHSI HanpS! )!(eHHSI 84; 

.91'0 .aoCTHI'aJIOCb C nOMOWbiO CXeMbl 6nOKHpOBKII /eM. pHG:, 3/, 
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3. Ha pac. 4 R3o6pa.>KeHbi cneKTpbi HMnynbC 08 8 KpyrnoM c : i eT'IHKe, nony'le HHbre np11 o6ny-
20 

'!eHHR MHWeHH li3 HRKellSI ny'IKOM HOH08 Ne , nuHe ifH ble 80p0T8 ynp88 llSllll1Cb RMnyllbC8MH C 

RHTerp8llbHOrO 8hlXOna nacKpliMRH8TOpa. H 3 pRCY HK8 8UnHO, 'ITO np11 OTCyTCT8Ul1 nOrll OTH TellSl 

nepen OKHOM C'leT'IHK08 perHCTpupy iO TCSl 38pSI .>Ke HH ble 'IOC THUbl , KOT Op bre OC T88llSllOT B KpyrnOM 

C'leT'IHKe 8Hepral0 OT 1 no 6 JV\38 li npaKTH'IeCKH nOJIHOCTb!O norllOW8 10 T CSl 8 8lliOMRHHe80H cpOJib-

re TOll WHHOl1 100 MK • npu 8 HeprHR Meaee 0,8 M38 CHllbHO 8 03p8CT8e T f3 - cpoH . Ha puc. 5 

H306 pa.>K eH TOT .>Ke CneKTp, 8 T8K.>Ke COOT8eTCT8yiOWHff eMy c n eKTp, n o ny'!eHHblil np11 ynpaaneHHH 

llHHeifHb lX BOpOT HMnynbC8Mii C nHcj:Jcpe p e HUR8llbHOrO BblXOna nHCKpHMRH8TOp8, Ha pHC, 6 nOK838-

Hb! aHanorH'IHbi e cneKTpbi, n ony'leHHbre c nornoTHTeneM 20 MK an iO:-.IHHHSI, n oM e we HHbiM n e pen 

BXOnHblM OKHOM C'leT'IHKOB. 

CyMMapHbie 3qJcj:JeKTbi nnSJ 3HeprHR Bbrwe 0,8 M 38 npH onHHBKOBOM RHTerpanbHOM noToKe 

20 
H OH0 8 Ne caeneHbl a Ta6nHuy. B nepsoil KOll OHKe o6o3Ha'!eHa cyMMa T OllWHH nornonrTE :ZSI a 

8XOnHOil cpOllbrR c\teT'IHKOB C y'leTOM CMeWeHHSl 8XOnHO!'O O KH8 OTHOCHTellbH O MHWeHR H C60pHH

K8. Bo BTOpOil If TpeTbelt KOllOHK8X npa8eneH CYMM8pHbl ff 3cpcpeKT B KpyrnOM C'!eT'!~Ke, COOTBeT

CTBYIOWHlt B nnOCKOM C'!eT'IHKe RMnyllbC8M C 8MnllHTynolt 6onee 6 80llbT 1i C 8MnllHTynoil OT 6 

no 26 80llbT. 8 HH.>KHelt CTpOKe T86lll1Ubl npH80nSITCSl Te .>Ke naHHble, nolly'!eHHble 8 pa60'!HX yc -

ll08HSlX nnSJ K8llH6p080'1HhlX a -qacTHU c 3HeprHeil ·4 M3a. 

H3 npaaeneHHblX pe3yllbT8TOB 8RnHO, 'ITO H8MH perHCTpHp0 88llHCb 38pSI .>KeHHb!e '18CTHU bl C 

ynellbHOil ROHR38URelt cyweCT8eHHO MeHbWelt, '!eM y a -qacTHU C 3HeprHeH 4 .l'v\38. 3TOT 8blB?Ll 

nonTaep.>KnaeTcSI uacj:JpaMa H3 '! e T8epTo lt KOJI OHKH Ta6nau br . KpoMe Toro, 6onbwaSI '18CTb '!aCTHU 

He nornowaeTCSl 8 aJIIOMHHHH TOll W RHOi\ 40 MK 3a 3THM nornO THTeneM HX ynellbHaSl HOHR38UHSl 

He B03p8CT8eT 3aMeTHO, 

Mbl npennonaraeM, 'ITO OCH08HaSl '18CTb perHCTpHpyeMblX '!aCTl!U - npOTOH bl , 803HHKaiOWHe 

npa pacnane nponyKT08 peaKu!li\. BpeMSI .>Kl13HH 3THX H3llY'IaTenelt nopSinKa 0,1 ceK !lllH 6onbwe. 

3Heprl1SI npoTOH08, per!ICTpHpyeMhlX c nornOTHTe neM AC 40 MK,38KlliO'IeHa 8 HHTepaane 

/3-4,5/ M38 • B o3MO.>KHo np11cyTCT811e 11 MeHee 8He pr11'1H biX npo T OH OB , H e np-:>HHKBIOW!IX '!epe3 

40 MK aJIIOMHHHSl. 

B npyroM onhlTe !IOHaMH 
Ne 20 

o6ny'!all8Cb T8HTaJI08aSl MHWeHb; C60pHHK II KO:ZlleKTOp 

TOK8 T8K.>Ke 6bllll1 cnenaHbl 113 T8HT8ll8, CneKTp perHCTpHpy e:-.l!>lX '18CT!IU , a T8 K.>Ke HX BblXOn Ma

llO OTllH'!&eTCSl OT TOr O , 'ITO 6hlll0 liOllY'IeHO npH o6ny'leHHH· HHKeJISI, 

.LlnSJ KOHTpOll bHOrO Ollb!T8 !IOHaM!I Ne 
20 

o6nyqanacb "ToncTaSI" MuweHb a3 1\'i 
• 

Ta K 

'ITO Ha TaHT8ll08bllt C60pH!iK li K Oll lleKTOp nonanana HOHbl C 3Hepraei\ HH.>Ke KYllOH08CKOr O 6apbepa, 

TaKHM o 6pa30M, cyweCT8eHHYIO ponb arpana nuwb SinepHbie peaKUR!I Ha M l!WeHH 

WeHb liOMewanaCb B TOllCTyiO MenHyiO K8CCeTy C OTBepCTB!ISlMH nnSJ ny'!K8 I{ He 6b!lla BHLJ.Ha CO 

CTOpOHbl 8XOnHorO OKH8 C'!eT'!I!K08, 8 3TOM OnbiTe MOril!l 6b!Tb 38perHCTp!!pOB8Hbl lli!Wb '!aCTI!Ubl 1 803-

HI!KaiOWI!e B pe3yllbT8Te pani!08KTI!BHOr O pacnana !l/lliHHOllp06e.>KHb!X nponyKT08 SlLJ.epH blX peaKUiii\ 

20 
J\'e H8 HI!Kene, a cp0H08ble SI&leHI!Sl, 803MO.>KHble B npyrRX Ollb!Tax , nOll.>KHbl 6b!lll! O T CYTCT808aTb, 

Pe 3 ynbTaTbi onbr Ta KBK no cneKTj:..oiM
1 

TaK I! n o 8 brxonaM co8nanl! c npenbiLJ.Y W I!MI!. 3To n o3aonSI

eT cnen8Tb 8 bl 8 0n , 'ITO, a o -nep8blX, p e ri! C Tp!!pyeMble HaMil I!Mnyll bCbl He 06yCll08lleH bl KaKMM-

. 20 
nu6o cj:Jo HOBbl M SI8JieHu e:v~ , ao-8TOpbiX, 3cj:Jcpe KT Ha HI!Kene cna6o 3 8BI!CRT OT 3Hepruu I!OH08 N e 
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20 
HOHaMH Ne gapa, 6nH3KH8 K rpaHHU8 npOTOHHOA H8CTa-npH o6ny'ieHHH MHWeHeA H3 'Ni 

6HnbHOCTH, MOryT o6pa3 0BaTbCg B N . N 20 N' ., 20 pgae pea KUHl!: THna J ( e , xn) , 1 (,Je , axn ).J 

a TaK)K8 B peaKUHgX nepe.Lla'iH. no-BH.LlHMOMy, 3 Ha'iHT8 flbHag .LlOng Ha6niO.Ll8HHOrO 9cpcpeKTa 06 -

ycnosneHa npOTOHHhiM pacna.LlOM .LlflHHHonpo6e )!(HbiX g.Llep, o6paayiOWHxcg npH pe aKuHgx nepe.Lla'iH, 

3THM 06bgCHgeTcg cna6ag aaBHCHMOCTb 9 cpcpeKTa OT B8W8C TBa MHW e HH H OT 9H8prHH HOHOB Ne~~ 

Cy .Llfl no 9HeprHH npOTOHOB H cpaBHHTenbHO 6onbWOMY nepHO.LlY nonypacna.Lla, HaM npe.LlCTasngeT-

+ 
cg, 'iTO Ha6niO.Lla8Mbie npOTOHbl HCnycKaiOTCg g.LlpOM, o6pa3yiOWHMCg nocne f3 - pacna.Lla Ma-

TepHHCKOrO g.Llpa. 0.LlHaKO, H8flb3g nonHOCTblO HC Kn iO 'iHTb H .LlBa .LlpyrHX BH.Lla npOTOHHOrO pac-

na.Lla. 

Hano~eHHbie peaynbTaThi HoCgT npe.LlBapHTenbHhil!: xaptt KTep. HaMH npo.LlOn)KaiOTCSJ pa6oThi 

no YTO'iH8HHIO nepHO.Lla nonypacna.Lla H 9H8prHH npOTOHOB, a TaK)K8 . no onp8.Ll8fl8HHIO H30TOna, 

HcnycKaiOwero npoTOHhi, 

B 3aKniO'i8HHe asTophi Bhipa)KaiOT HCKpeHHIOIO 6naro.LlapHOCTb qneHy-KoppecnoH.LleHTY AH CCC'P 

I. H. <Pneposy 3a pyKOBO.LlCTBO pa:6oToA . 
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no~orure /70 1 1I r;Il 
fiRe V·6~ ft. v. 2Db 

-10 331 95 "35 
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4o 229 72 32 • 

150 20 10 -

~}7U5POg04· 
Hble d.. -t.QCTUL/&1 1327 50 26 4 1'13, 
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CIJ 
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fu 2, 

1. Wuf7uH~oulleccuu c~em~uc 
2 n(loc/CUU C~eml.IU/c 
3 HuweH6 
4 CooPHuc .ROeP om8a~..~u 
5 i::Of7{1et::moP moleo 
6 B.:xoaHOe ot:Ho mejlectona ( .30t(leeHO 

CpOflbaoU) 

p H C . I. . 

6 

Cxe Ma ¢Ha Hqe cKo A annapaTypw . 

7 .. 8 Humu '-IU.f7UHCJPuL.fecto2o u 
h{lOCicOeO CL.femi...IU/:=00 

9u10 QxooHHbJe t.ofl040 
ii nogou,JfcHOSI PONk:O. C,.. 

noe[7amume(79NU. 
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~~HbtU IlL .,J"J. 
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ncJSrr,opuTf!/10 !.cr~ 

pH C. 2, 

EnoK-cxeMa pallHOTeXHH'ieCKoll: annapaTypbi, 
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r-- R. 1'1.!1. 
.. Pc:/&iea• 

CneKTpbl HMnynbCOB B UHnHHllpH'ieCKOM C'ieT'iHKe llnSI KOnH6pOBO'iHbiX a -qaCTHU C 

9HeprHell: 4 Mas. CnnoUJHoll: KpHBOll: Hao6pa)!{eH cneKTp sHe. MarHHTHoro nonS!, nyHKTHpHoll: npSI

MoA nOK838H TO.T )!{e cneKTp, nony'ieHHblll: npH nOMeUJeHH H C'ieT'iHK8 B MarHHTHOe none UHKno

TpOH8, 

' 
n 
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...... 

p H C, 4, 

tV, 
100 

80 

60 

4o 

2D 

/ 

20 4c 60 · 8o «JO I-C/¥t!p k'oHOpa 

QS ~ 2 3 4 s 6 E N3B 

CneKTpbl HMnynbCOB B UHnHH.llpH'IeCKOM C'leT'IHKe, nony'leHHbie npH o5ny'leHHH MHWeHH H3 

HHKensr Ton w HHol!: 3 MH icpoHa HOHaMH HeoH-20. CnnowHol!: nHHHel!: yKaaaH en eKTp, nony'leHHbil!: 5e3 

.. nornOTHTensr ; nyHKTHpHOi!: nHHHei!: - cneKTp, n o ny'leHHbii!: C nornOTHTeneM 100 MHKpOH SnJOMHHHSI, 

OOMeWeHHbiM nepe.ll · BXO.llHbiM OKHOM· TeneCKOna, flo OCH a5CUHCC OTnO>KeH N!? KaHana, a TSK>Ke 

9HeprHSI, Bbi.lleneHHaSI B ·pa6o'leM 05'beMe C'leT'IHKa, 
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• 

80 

60 

4o 

20 

5 6 EPN38 

p H C, 5, 

CneKTpbl HMnynbCOB B UHnHHLtpH'ieCKOM C'ieT'iHKe, nonyqeHHbie npH o6nyqeHHH MHWeHH H3 

HHKenSI TOnWiiHOlt 3 MHKpOH8 HOH8MH HeoH-20, CneKTp, COOTBeTCTBYIOUIHlt HMnynbC8M C nnOCKO-

ro C'ieT'iHK8 6onbwe V = 6 BOnbT He 38WTpHXOB8H, 3awTpHXOB8H cneKTp, COOTBeTCTBYIOUIHlt 

HMnynbC8M R nnOCKOM C'ieT'iHKe B HHTepBane OT V = 6 BOnbT LlO V + f'1 V = 26 BOnbT, no

rnOTHTenb nepeLt BXOLlHb!M OKHOM T enecKona OTC yTCTBOBan, no OCH a6CU1iCC OTnO)!{eHa 3HeprHSI, 

BbiLteneHH8SI n ·pOTOH8MH B pa6oqeM 06'beMe C'i e T'iHKOB, 

8o 

60 

Lto 

20 

6 Ep NSfJ. 

p H C, 6, 

Te *e cneKTpbi, 'iTO Ha pH c. 5, nony'ieHHbie c nornoTHTeneM 20 MHKpoH aniOMHHHSI, noMe

UieHHb!M nepeLt BXOLlHb!M OKHOM TeneCKOll8, 


