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1. B B e A e a 11 e 

Hap~y c 11ayqea11eM rrpoueccos po~eHIIH Meaoaos B ayxnoa-ayxnoaahlx c~­

YAapeHIIHX 60nbWOH IIHTepbC rrpell.CTaBnHeT IICCnell,OBBHIIe o6pa30BBHHH ITIIOHOB llpll 

CTOnKHOBeHIIHX ayxnoaos c ~paMH. OTaOCIITenbHO 6onbWIIe ceqeHHH o6paaosaHIIH 

Me30HOB II npOCTOTB B 113rOTOBneHIIII MIIWeHeA U03BORHIDT B IICCRell,OBaHHHX no po­

~ll.eHIIID Me30HOB HB HApax nonyqHTb MHOrO IIH$opMBUHH 0 po~eHIIII ITHOHOB B 

aneMeHTapHhlX aKTax 11 rrposepll'l'b aexoTOphle cneACTBIIH rllnOTeabi aap~osoA aeaa­

BtiCIIMOCTH. KpoMe '!'Oro, UIIOHhi, pO~AeHHhle Ha ~pax, MOryT cny~BTb a$1leKTIIB-

HhlM Cpell,CTBOM ll.RH IICCRell.OBaHIIH CTpOeHHB HApa, B qaCTHOCTII, ~aKIIX ero XapaK-

TepiiCTIIK, KaK rrpocTpaHCTBeHHoe B HMnyn&CHoe pacnpeAeReRHe HyKROHOB B ~pax. 

Po~ll,eHBID UHOHOB aa CRO~hlX HApax npH 6oM6aplUlpOBKe BX rrpOTOHaMB no­

CBHITieHo aaaqaTen&Hoe xonaqeCTBO axcrrepaMeHTan&HhiX pa60T. B o6nacTH aaepraii 

ITpOTOHOB 600-700 ~aB OCHOBHhle peayn&'l'aThl rronyqeahl B IICCRell.OBaHHHX Ha CIIHXpo­

UBKROTpOHe 06beAHHeHHOro IIHCTIITyTa HAepHhlX IICCnell,OBaHIIH. 0AHaKO cneJl.YeT OT-

MeTII'I'&, qTo IIMeiDmlleCH peayn&-ra-rhl nonyqeahi B orpaaaqeaaoM HHTepBane yrnoB, 

qTO 3aTpyAHHeT UORHhlH aaanaa xapaKTepBCTHK rrpouecCOB o6pa30BaHBH ITBOHOB aa 

cn~HhlX HApax. 

3KcnepHMeHThl no o6pa30BaHHID 38p~eHHhlX UBOHOB npB B3aHMOAeHCTBBB Heii­

TpOHOB C HJl.PaMH ITpBKTBqeCKH He npOH3BOAHRBCb • 3AeCb cneAyeT UOil,qepK.HyTb, qTo 

OITb!Thl no o6pa30B8HHID aap~eHHhlX Me30HOB B COyll.apeHHHX aeATpOHOB C HAPBMH 

He SIBllHIDTCH ITpOCThlM ITOBTOpeaaeM aap~OBOCBMMeTpBqHblX OnhlTOB C npOTOJiaMH, 

a rroaBonHIDT nonyqaTb BO B3BBMHOM corrocTasneRHB aosyro aa!flopMaUHID o npoueccax, 

UpOTeKaiDUIHX ITpH B3aBMOil,eii:cTBHB UBOHOB C ~epHb!M BeUieCTBOM. 

Aaan11a peayn&TaToB BaaaMoAeAcTBIIH aeiiTpOHOB c ~paMH noasonHeT rrpoBepiiT& 

p~ rrpeArrono~eRHA o pona Tex ana IIHhiX HAepHhlx rrpoueccos, KOTophle BBOAHTCH 

ll.RH 06'bHCHeHHH Ha6RIDil,aeMhiX XapaKTepBCTHK pO~eHBH UHOHOB B (p+HApo)-cOyll.a­

peHBHX. K qacn~ TaKBX a$1leKTOB MO~HO OTHeCTB: BnBHHBe HepBBHOMepHOCTII 
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IIIIOTHOCTH paCIIpeAelleHHH aeATpOHOB H npOTOROB Ha IIOBepXHOCTH HApa, nepeaapS!IlK .. 

IIHOHOB, ponb KYIIOROBCKOrO 6apbepa, !IpHRIIHIIa naynH H Ap. 

B aacTomneA pa6oTe B wspoKoM HHTepBane yrnoB sayqanoCb o6paaOBaaHe aa­

psJKeRahiX IIHOHOB B COyAapeRHHX ReATpOHOB C HAP8MH C IIOMOIIlbiO MarHHTROrO CII8KT-

X) 9 12 2'1 84 2C'1 
poMeTpa • HccneAOB8HHll npOBOAHIIHC:b aa HApax Be , C , AI r Cu H Pb 

aa aeATpOHHOM ny'Dte CHRXpOUHKIIOTpoaa OHHH. npoBeA9HHble H3MepeRHll' KOrAa B 

OAHHX H TeX JKe YCIIOBHHX H C IIOMOWbiO OAIIOA H TOA JKe M8TOAHKH nonyqeJihi aaepF.&o 

THqeCKHe ClleKTpbl, yrnOBble pacnpeAeneHH!I H 38BHCHMOCTH. BbiXOA8 IIHOHOB OT 8TOM­

HOrO HOMepa HApa, A8IOT B03MOlKHOCTb R8 OCIIOB8HHH COIIOCTaBJleHHH BCeA COBOKyii-

a:ocTH peaynbTaTOB nonyqsTJ:o AOCTaToqao nona:y10 KapTHJIY npoueccoB, CBS3aHHhlx 

C pOlKAaHH9M IIHOROB R8 CIIOlKHblX HApax, 

fi.3KC!I9pHM8HT 

l13MepeRHll llpOH3BOllHIIHCb Ha 18-KaaallbHOM MarRHTROM CIIeKTpOMeTpe, OIIH-

/1/ 
Caaae H pacqeT OCHOBHbiX X8p8KT9pHCTHK KOTOpOI'O naHbl B pa6oTe , nyqOK HeH-

TpOHOB OT CHHXpOIIHKIIOTpOH8 6oM6apAHpOBall MHW8RH H3 HCC118llY8MbiX aneMeHTOB, 

pacnonaraiOmaecg aa oca Bpameaag cneKTpoMeTpa. naoahl o6oax aaaKOB, reaeps­

poBaRRhie B MHWaHHX, 8R811H3HpOBallHCb cneKTpOMeTpOM nOA IIHTblO yrnaMH: 16°, 

30°, 60°, 90° H 123° no OTHOWeHHIO K aeATpORHOMy rryqKy, HanpHlKaRHOCTb Mar-

HHTROrO nong cneKTpOMeTpa noA K8JI{AbiM H3 yrnoB noA6spanacb TaKRM o6pasoM, 

qTo6hl Morna perHcTpRpOBaTbCH nRORbl C M8KCHM811bRO B03MOlKRbiMR B HYKIIOH-HYK­

IIOHHEIX ,coyAapeHHHX RMIIYnbC8MH. npa T8KOM .Bbi6ope IIOIIH IIHIIlb H83HaqHT8nbHaii 

qacTb CO CTOpOHbl Bb!COKHX aHeprHA H3 cneKTpOB IUIOHOB Ha CIIOlKHbiX HApaX He 

AeTeKTHpoaanacb cneKTpoMeTpoM, HHJKRIIH rpaasua aaepraA peracTpapyeMblx nao­

HOB onpeAell!lllaCb IIOTepgMH 9HeprHH npH npOXOJKlleRHH IIHOHOB qepe3 MHW8Hb H 

C'leTqHKH cneKTpOMeTpa H COCT8BJlHI18 -25 MaB. 

CneKTp aeATpoaoa HMeeT wapoKoe aaepreTaqecKoe pacnpeAenease. Borrpochi 

06 9~~KTBBHOA 9HeprHH HeATpOHOB H HRTepnpeTaUHH pe3yllbTaTOB llpH HCC119AOB8-

/1/ 
HBHX aa A8HROM ny'lKe TaKJKe o6cyJKAeHhi B pa6oTe • Cna6as aa.BHCHMOCTb aaa-

qeaag 9~~eKTHBHOA aa:eprHH OT ~HKIIHH B036yJKAeHHll o6pa30BaHHll naOHOB 1103Bo­

/1/ 
II!IeT OTHeCTH peaynbTaThl, KaK H B , K onpeAeneRHOA 9~~KTHBHOA 9HeprHH HeA-

TpOHOB - 600 Maa. 

X} 3JtcnepHMaHT 6b111 .BbiiiOnReH .B 1962 r,, HO IIO pRAy 06CTOIITallbCT.B o6pa60TKa 

peayllbTaTO.B H HX 8H811H3 38AapJK811HCb H 6biiiH !IpOH3B9A9Rbl IIHWb B nocneAa:ee 

BpeM!I, 
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MaweHH 6bii1H H3rOTOBI18Hbl B BRAe npsMoyrollbHbiX nnaCTHH, TC 

6biiiH .Bb16p8Hbl Anll BC9X o6p83IIOB C 6nB3KHMH BaiiH'lHHaMH HOHH38!IHO 

llllll IUIOHOB, 

4>oa: 6e3 MHWea:eA 6hlll He3Ha'lHT811bHbiM, He npeBhlW81I B CaMbll 

IIOBHHX (H3MepeHHH rr+-Me30HOB nOll MallblMH yrnaMH) H8CKOIIbKHX 

6blll CBII3aR B OCHOBHOM C CHCTSMOA KpenneHHll MHWeHeA B ny'lKe. 

6 pesyllbTaThl H3MepeHHA BHOCHIICH PHA IIOIIpaBOK, aaa6onee C~ 

KOTOpbiX II.BIIHIIaCb IIOIIpaBKa R8 npHM8Cb aneKTpOROB H 1103HTpOHO.B, 

npuMeCb 6eTa-'laCTHU onpenengnacb no TaKoA JKe cxeMe, KaK 

IIIOTH81I HOpMHp0BK8 BblXOAa 9118KTpOHOB !IpOH3BOllHI18Cb 9KCnepaMeRT 

peAeneHHII JKe ~opMbi aaepreTa'lecKoro cneKTpa H yrnoBhiX pacrrpeJJ 

HOB HCIIOIIb30B811HCb ll8HHhie no o6pa30B8HHIO y -K.BaHTOB npa B3aHJ 

/2-4/ 
TOHOB C 1Illp8MH 

B Ta6nane 1 npaaeneahi ycpenaeaahle no BCeM yrnaM peaynb~ 

IIPHMeCH 9118KTpOHOB H II03HTpOHOB B npOUeHTaX K 'lHCIIy IIHOHOB, 

Ta6naua 

Be c AI. Cu 

e+ I,+ 22% 23% 25% 33% 

e-I,- 8,5% 3,8% 4,7% 6,0% 

3neKTp0Hbl H n03HTp0Hbl, HCTOqHHKOM KOTOpblX II.BIIIIIOTCII Y -K 

rr
0 

-Me30HOB, o6paayiOTCII npaKTI!qecKH B paBHblX KOIIH'laCTBaX (KO~ 

llllpax naeT HH'lTOlKHhiA Bltnan). BhiXOA JKe rr + -MeaoaoB npa asaa~ 

TpOHOB C HApaMH B H8CKOIIbKO pas npeBblW88T BblXOll fr + -Me30ROB, 

TpOHbl BHOCHT 3Ha'lHTallbHO 60ilbWHil BKIIall B ClleKTp IT+ -Me30HOB, 

Hhl B cneKTP ,- -MeaoaoB. B peaynbTaTe aT oro TO'lHOCTb H3MepeRJ 

o6naCTH MallblX 9HepraA llllll ,- -Me30HOB OKa3h!BaeTCll 3Ha'lRTallbH 

no'lTH BCH npHMaCb alleKTpOROB II n03HTpOHO.B onpeAellllaTCll 

KBaHTOB B CaMHX MHWeH!IX, npa nepeXOAe K 6onee TlllKallblM HApaM 

6paHHblX MHWeaeA, BblpalKeHHble B panaaUHOHHbiX lli1HH8X, paCTYT 

yBeiiH'lHBaeTCII llpHMaCb aneKTpOHOB H II03HTp0HOB, 
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neHHH ueliTpouoa H npoTouoa aa noaepxHOCTH S!Jlpa, nepeaapSIIli!.t~ 

OBCKOI'O 6apbepa, npHHaHna naynH H ap. 

pa6oTe a wapoKOM HHTepaane yrnoa aayqanocb o6paaosauae aa­

coyaapeHHSIX ReliTpOHOB C SIJlpSMH C nOMOillbiO MSI'HHTHOI'O cneKT-
9 12 2'1 84 207 

aoaaHHH npoaoaanacb ua Sl.llpax Be , C , AI , Cu H Pb 

e CHHXpOaHKnOTpOHa 0J1J!J1. npoaeaeHHbie H3MepeHHSI, KOraa B 

nOBHSIX H C IIOMOlllbiO oauoll H TOH :H<e MeToaHKH nonyqeHbl aaepre­

yrnOBble pacrrpeaeneHHSI H 3aBHCHMOCTH. Bb!XOaa nHOHOB OT aTOM-

aaiOT B03MO*HOCTb ua OCHOBSHHH COnOCTaaneHHSI BCeH COBOKyn­

nonyqaTb aocTaTO'IRO nonHyiO KapTHHY nponecCOB, CBSI38HHb!X 

a ua cnO*HbiX S!Jlpax. 

fi.8KcnepaMeRT 

OH3BOaHnHCb Ha 18-KaHanbHOM MaFHHTHOM CneKTpOMeTpe, OIIH-
11/ 

HOBHbiX xapaKTepHCTHK KOTOpOI'() aaHbl B pa6oTe • ny'IOK HeH-

HKnOTpOHa 6oM6apaapoaan Maweua as accneayeMbiX aneMeHTOB, 

a oca apameHHH cneKTpoMeTpa. naoHbi o6oax auaKoa, reuepa­

HX, auanasapoaanHCb cneKTpOMeTpoM noa nHTbiO yrnaMa: 16°, 

3° no OTHOllleHHIO K HeHTpOHHOMY ny'IKy. HanpH)KeHHOCTb Mar-

KTpOMeTpa noa Ka*abiM as yrnoa noa6apanacb TaKHM o6paaoM, 

TpHpOBaTbCSI nHOHbl C MaKCHManbHO B03MO*Hb1MH B HyKnOH-HyK­

HMnynbCaMH. npa TaKOM BbJ6ope nons nHillb He3Ha'IHTenbHaSI 

BhiCOKl!X 9Heprl!J!: H3 cneKTpOB nHOHOB Ha CnO*HhiX S!Jlpax He 
I 

neKTpoMeTpoM. HH*HHR rpauaua aueprl!H peracTpapyeMbiX rrao-

rroTepsMH 9HepFHH IIpH rrpOXO*aeHHH IIHOHOB qepe3 MHWeHb ll 

eTpa 11 cocTaansna -25 Maa. 

•·•OHOB HMeeT Wl!pOKOe auepreTl!'leCKoe pacnpeaeneuae. BorrpOCbi 

epraa uel!:Tpouoa a auTepnpeTaUHH peaynbTaTOB npa accneaoaa-

111 
'IKe TaK*e o6cy~eHbi a pa6oTe • Cna6ag aasHCHMOCTb 3Ha-

auepraa OT ~HKllHH B036y*aeHHSI o6pa30BaHHR IIHOHOB II03BQ­

Ill 
nbTaTbi, KaK H a , K orrpeaeneuuol!: aljlljleKTHBHol!: auepral! uelt-

6bin Bb!IIOnHeR B 1962 r., HO IIO psay 06CTOHTenbCTB o6pa60TKa 

ananl!a aaaep*anHCb H 6binH npol!aseaeHhi namb a nocneauee 
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MameHH 6binH H3FOTOBn9Hbl B Bllae npHMOYI'OnbHbiX nnaCTHH, TOnlllHHbl KOTOpbiX 

6binR Bbi6p8Hhi an61 BC9X o6p83UOB C 6llli3KHMH aenH'IHRaMH HOHH3aUHOHHhiX nOTepb 

anSI IUIOHOB. 

¢lou 6ea MHmeuel!: 6bln ueauaqaTenbHhiM, ue npeBhiWaH a caMbiX xyamax yc-

noaaSIX (H3MepeHHSI IT+-Me30HOB IIOa ManbiMH yrnaMH) HeCKOnbKHX npOUeHTOB, H 

6bin CBSI38H B OCHOBHOM C CHCTeMOII KpenneHRSI MHWeHeH B rry'IKe. 

B peaynbTaTbl H3Mepeaalt BHOCHnCH pSIJl nonpaBOK, Haa6onee CymeCTBeHHOH H3 

KOTOpb!X HBnMaCb rrOrrpaaKa Ha npHMeCb aneKTpOHOB H II03HTpOHOB. 
Ill 

npaMeCb 6eTa-'laCTRU onpeaensnacb no TaKOH *e cxeMe, KaK a B A6co-

niOTHSSI HOpMHpOBKS BblXOaa aneKTpOHOB npOH3BOaanaCb 9KCrrepHMeHTanbHO • .LlnH on­

peaeneHHSI *e ljlopMbi auepreTa'leCKoro cneKTpa H yrnoahiX pacnpeaeneualt aneKTpo­

uoa HCnOnb30BanHCb AaHHbie no o6pa30BaHHIO y -KBaHTOB npH B3aHMOaeHCTBHH .npo-

12-41 
TOHOB C HapaMH 

B Ta6nane 1 npaaeaeHbi ycpeaueHHhle no aceM yrnaM peaynbTaTbi pac'leTa 

npaMeCH aneKTpOHOB H II03HTpOHOB B npoueHTaX K 'IHCny nHOHOB. 

Ta6naua 

Be c AI Cu Pb 

e+ I IT+ 22% 23% 25% 33% 70% 

e- I IT- 8,5% 3,8% 4,7% 6,0% 10% 

8neKTpOHhl H II03HTpOHhl, HCTOqHHKOM KOTOpblll HBnSIIOTCSI Y -KBaHTbl OT pacrraaa 

ITO -Me30HOB, o6pa3y!OTCSI rrpaKTH'IeCKH B paBHblX KOnl!'leCTB8X (KOMIITOH-aljlljleKT H8 

Hapax aaeT HH'ITO*HbiH 5Knaa). BbiXOa *e IT+ -Me30HOB rrpll B38HMOaeHCTBHH HeH­

TpOHOB C SIJlpaMB B HeCKOnbKO pa3 rrpeBhiiDaeT BhlXOa IT+ -Me30HOB. noaTOMY II03H-

TpOHhl BHOCHT 3H8'1l!TenbHO 60nbiDHH BKnaa B cneKTp rr + -Me30HOB, 'leM aneKTpo-

Hhi B crreKTp IT- -Me30HOB. B peaynbTaTe 9TOI'O TO'IHOCTb H3MepeHHII CIIeKTpOB B 

o6naCTH Manb!X 9Hepral!: anH ,- -M930HOB OK83blB8eTCSI 3Ha'IHTenbHO nyqmell. 

no'ITH BCH rrpHM9Cb aneKTpOHOB H n03HTpOHOB onpeaenHeTCSI KOHBepcaell y 

KBaHTOB B CaMHX MHIDeHSIX. npu rrepexoae K 6onee TH*enb!M SIJlpaM TOnlllHHbl Bbl-

6paHHhlX MHllleHeJ!:, Bblpa*eHHble B paaaaaHOHHbiX anHHaX, paCTyT H COOTBeTCTBeHHO 

yaenH'IHBaeTCSI npHMeCb aneKTpOHOB H II03HTpOHOB. 
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KaK sa~so as Ta6nauhl 1, npaMecb noaaTposos oco6esao sensKa unn nuep 

Cu a Pb • 3To npaso~aT K 6onbi1IHM owa6KaM B cneKTpax rr + -Meaosos, npaKTH­

"'eCKB HCK.ll10"1810DlRM R3 paCCMOTpeHag RX 
HH3KOSHepreTB"'9CKB9 '18CTH1 IIOCKOHbKY 

OCHOBH8g "'BCTb cneKTpOB aneKTpOHOB H8K.ll8~hlB89TCg Ha o6nacTb M8ilhlX aaeprHA. 

8 pe3ynbT8Thl H3Mepeull: KpOMe nonp8BOK H8 S.ll9KTP0Hhl BBOMnHCb paC'I9THbl9 

nonpaBKR H8 pacna~ IIHOHOB, H8 npHM9Cb MIOOHOB, Ha nornODl9HHe nBOBOB B npOTOH-

HOM ljlHllbTpe, 

nng onpeue.nesag a6COillOTHOi B9UR'IHHhl C9'19HHll: IIpOH3BOUHil0Cb Cp8BH9HH9 

BblXO~a IIHOHOB C BhiXO~OM npOTOHOB OTU8'1H OT ynpyroro ( D- p )-pacceggag, Jmcjl-

K . c /5/ ljlepeauaallbaoe ceqegae KOToporo H3Mepeao B pa60Te a3apsHoas a HMOHoaa • 

BhiXO~ ynpyro pacceSIHHbiX IlpOTOHOB onpe~engncg B pa3HOCTHhlX H3MepesaSIX C nOlJH­

STsneHOM H rpa~HTOM no~ yrnoM 60°, 

/5/ na~p9SUH8llbHhle Ca'leHag ynpyroro ( D - p )-paCC9SIBHSI B H3M9pSinaCb H8 

TOM *e IIy"!Ke HaiTpOHOB C OTCa'IKOi no cnaKTpy Heli:TpOHOB CO CTOpOHbl HH3KHX 

aaeprsA 450 Mas. noaTOMY np11 Bhi6paaaoM cnoco6e sopMapOBXa ce"!eaall: seo6xo­

~aMo BBOUHTb nonpaBKy Ha '18CTb l1HOSOB1 KOTDpbie o6pa3yiOTCg HaiTpOH8MH C saep­

raSIMH, MOHbWHMH 450 Mas. BenH'IHHa aToA nonpasKa ~nl1 cno*BhlX HAep cyme­

CTBeHHO np9BhlW89T COOTB9TCTByiODly10 nonp8BKy UHSI o6pa30B8BHSI nHOBOB B (n-p)­

coynapeHH51X, 3TO CBH38SO C T9M1 'ITO nopor 06pa30B8HHSI M930HOB S8 SIAP8X C~BH­

ByT B CTOposy M9HbWHX ssepl'Hii.. KpOMe TOrO, 113-38 p83HHUhl M9X8BH3MOB o6pa3o­

B8HHII 17+ - II ,- -M930HOB ( rr+ -M030Hi>l 06pa3yiOTCg B CoynapaBHSIX Ba}iTpOHOB C 

npoTOHaMH nuep, a 6onbwan 'lacTb IT-· -Me30HOB o6pa3yeTCg B ( n- "n" )-coy-

U8paHH51X) B9ilii'111Hbl paCCM8TpHB89MhlX IIOI!p8BOK Ung rr+ - II 

pa3nll'la'rhcg. 

rr -Me30HOB ~O.ll)I(Hbl 

L{ng OIIpe~e.lleHIIB 9TIIX UOllp8BOK 6binll IIOCTpoea!&I ljlyHKUIIH B036Y*A9HHR o6pa-

30B8HHg 38pSI*eHHhiX niiOHOB H COOTBaTCTJ3YIOIIlHe liM :aljlljleKTIIBSble CII9KTpbi seA-

TpOHOB H8 .OCHOBBliHII HM910DliiXCg ~BHHb!X no B38HMO~eii.CTBIIIO npOTOHOB C HAp a-161 
MH np11 aTOM 83-38: Ol'PBHII'I9HHOCTH sKcnepaMeHTanbHhiX ~SHHhlX 6blno cnenaso 

~OCTa'rO'IHO TO'lHOe ~ng HBWHX nenei npe~nOHO*eHae 0 TOM, 'ITO OTHOCIIT91IbHOe Ko­

HH'l9C'fBO 1Ul0HOB1 o6pa3Y9MhlX HeiTpOHBMH C 9SeprsgMH
1 

M9HbUIHMH 450 Mas, K nan­

HOMy 'lllcny llllOHOB OT scero cneK·rpa HeliTposoa o~ssaKoso ~ng scex accne~yeMhiX 

S!Aap. Hai~eHHhle B9illl'l11Hbl ll0llp8BOK COCTBB.llBIOT 9% C9'19HIIII ung rr+-M930HOB II 

12% - ~ng ,- -Me30HOB. 

6 .. 

·]1 

m . Pe3y.llbT8Thl H3Mapesaii. 

Pe3ynbTBThl H3MepeHIIA cneKTpos 3ap11*9HHhiX n11osoa, nony'leHHhie 1 

ces11g scex nonpasoK, npencTaBneHhi Ha psc. 1-10. Ha p11cysKax a3o6pa 

cneKTPhl niosos ~n11 scex n51Ts accne~oaasshlX aneMeHTOB no~ KB*UbiM E 

nos 113MepesaA. Ha p11c. 1-5 uaHhi pe3yHbTBThl ~ng IT+ -Ma30HOB, sa 1 

~ng rr -M930HOB. 

KaK yxa3h1Banocb Bhlwe, H3-3a 6ollbwsx sa.llii'IHH ce"!eHHll: TO'IHOCT! 

cneKTpOB ,- -Me30HOB BhiWe, '19M nn11 ,+ -Me30HOB, Y'leT npsMaCII sne 

IIpBBO~HT K B03paCT8SBIO OWH60K B Cll9KTpaX nBOIIOB 060HX 3B8KOB B o6; 
. + 

ssepraii.. HeTo"'HOCTb oco6esso senaxa ~ng cnez:Tpos rr -Ma30SOB sa Sill 

8hi6paHHbl9 3H8'19HBg B9.llB'IBHbl MBrHBTHOrO nang ll03BOil51nH no~ I 

yrnOB B3M9p51Tb no~BBnBIODlYIO '18CTb cneKTpOB nBOSOB 38 BCKill0'19SH9M 

s o6nacTa 6onbWHX ssepr11ll:. L{ng Toro 'IT06hi npocne~aTb 3a ljlopMoll: en 

MaxcaManbHhlX ssepraA naosoa, 6hlnB npoae~eHhl H3Mepesag c 60llbWBM 

OCHOBShiX B3MapeSI!51X 388"19HBgMB MBriii!THOro nong, 0UH0Bp9M9SSO C 

ljlOpMbl cneKTp013 9TH 113MepeHBSI ~8B8HB B03MO*HOCTb KOHTpOnBpOBaTb 

nH'IHhiX xasanos cnexTpoMeTpa, Ha pac. 11 a 12 saseceshl pe3y.llbTBTi> 

nng M9AH non yrnoM 60° nps Tpex 3Ha'lesagx MarsaTsoro nang, H3 psc 

'ITO cnexTp rr- -Me30HOB npOCTBp8eTCSI IIO'ITB ~0 300 Mas. nng rr+ -Me 

nnoxag CT8TBCTJ1.'19CK8SI TO'ISOCTb se ll03BangeT npocne~BTb Cll9KTp B 

wax saepraA. 

.S Ta6nsne 2 npeACTasneHhl ~a~peSilaanbSbie ceqesag o6pa30Bas 

soB, a a Ta6nane S - rr- -Me3osoa, saitneHShie B pe3yllbT1iTe asTerpa 

saeprua cnexTpos Me3osoa (pac. 1-10). L{ng cpassesag npaseneshl 'I 

/1/ 
Hbl9 ~ng BOAOpOA8 • npaBe~eSllhle B Ta6llBU8X 2 B 3 OWB6KB npe~C1 

KB OTHOCHTenbHbiX H3Mepesall:. 

npa HOpMBpOBKe a6COlllOTHhlX 3H8'19HBi AR#epaHUHanbSbiX C9'1911 

Me30Hhi, o6pa3yaMhle seitTposaMB c asepragMa, MeHbWHMB 450 Mas. ~ 

HOCBTellbHbli BKn8A STBX nBOSOB ( - 10%) se BnsgeT CYDl9CTB9HJIO Sli 

pOB (pac. 1-10) B npBBOUBT llBWb K se60llbWOMY ysenB'I9SBIO 'IHCll8 I 

sneprHit. 

Ha pac. 13 H 14 npencTasneHbi yrnoBbie pacnpenenesag nsoHoB 1 

MbiX SI;:tep B CHCT9M9 UeHTp8 MBCC ABYX CT8llKHB8JOWHXCH ByKilOHOB, 
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a6nHuM 1, UpHM9Cb ll03HTpOHOB oco6eHHO aenuKa AnH HAep 

'BOAUT K 60nblllUM OlllH6KaM B CU9KTp8X rr + -Me30JIOB, npaKTU­

H3 p8CCMOTpeHUH HX HH3K09RepreTU'leCKUe '18CTU, DOCKOIIbKY 

Tpoa sneKTpoaoa HaxnaAMBaeTCB na o6nacTb ManhlX saepraA. 

MepeHHII KpOMe nonpBBOK H8 sneKTpOHbl BBOAHnHCb p8C'l9THbl9 

UHOHOB, 118 npHM9Cb MIOOJIOB, Ha nornomeaHe DHOHOB B DpOTOH-

5I a6coniOTHOH BenH'IHHhl C9'16JIHH UpOU3BO.QHnOCb Cp8BH6HHe 

OAOM DpOTOHOB OTAB'IH OT yupyroro ( n- p )-paCC9HRHH, AHcj)­

/5/ 
He KOTOporo H3MepeHO B pa50Te KaaapHHOBB ll CHMOHOB8 • 

npOTOHOB ODpeAenHnCH B p83HOCTHMX H3MepeHHHX C D~lH­

DOA yrn0M 60°. 

/5/ 
( n -p )-paCC9HHHSI B H3M9pHnHCb H8 

OTC9'1KOII nO cneKTpy Rei!TpOROB CO CTOpOHhl HH3KHX 

npa BbiOpaHHOM cnoco5e HOpMHpOBKH Ce'JeHHII aeo5xo­

KY H8 'laCTb IIHOHOB, KOTOpb!e o5pa3yiOTCSI H6HTpORaMH C saep­

MsB. Benu'!HHa STOll nonpaBKH AnSI cno>KHhlX S~Aep cyme­

cooTBeTcTsyromyro nonpasKy AnB o6pa30BBHHSI naoaoa B (n-p)-

13aHO C TaM, 'ITO DOpOr 00p830B8HHSI M630HOB Ha S!Ap8X C.QBH­

HX 3Repl'Hil. KpoMe TOro, H3-3a p83HHllhl MeXaHU3MOB o5paao-

30HOB ( rr + -M030Hbl OOpa3yiOTCH B COyllapeHHSIX H6HTpOF!OFI C 

-Meaoaoa o5paayeTCSI a ( n - "n " )-coy­

nonpaaoK AnSI rr+ - 11 rr--Meaoaoa AOn>KRbl 

IIOllp8BOK Obinll IIOCTpOeHbl tjJyHKIJHU B030YlKA9HHH o5pa>­

U COOTB9TCTJ'IYIOII!He JIM stjJtjleKTUBHhle ClleKTpbl Hell-

DO B38UMOAeiiCTBUIO DpOTOROB C S!Apa-

a Ol'p8RH'l9HHOCTII sKcnepaMeaTanbHhiX AaHHhlX OhinO CAenaao 

nenell npeADOnOlK9RHe 0 TOM, 'ITO OTHOCUT9nbHOe KQ­

aei!TpOHaMH c saeprHSIMH, MeHhnurMn 450 Msa, K non­

acero Cli9KTp8 Hel!TpOHOB OAUHaKOBO AnSI BCeX HGCneAyeMhlX 

liODpaBOK COCT8Bll5IIOT 9% C6'19HH!I AnSI rr + -M930HOB U 
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m . PeaynbTaTbl H3Mepeault 

PeaynbTaThl uaMepeaull cneKTpoa aapHlKeHHhiX nuoHoB, nonyqeaHhie nocne aae­

ceHHH scex nonpaBOK, npeAcTaBneHhi aa pee. 1-10. Ha pucyaxax uao5palKeHhi 

CDSKTphl DHOHOB .QDSI BC9X liSITH HCCD9AOBaHHhlX Sn:eMeHTOB DOA KaJKAbiM H3 U!!Te yr­

DOB eaMepeault. Ha pee. 1-5 AaRbl pe3ynbTaTbl ADS! rr + -Me30ROB, Ha puc. 6- 10 -

ADS! rr -M630HOB. 

KaK yxaahlBanocb Bhlme, ea-aa 5onbmux sene'luH ceqeault TO'IHOCTb uaMepeaeii: 

cneKTpOB ,- -MeaoaoB BbiWe, qeM ADB ,+ -Meaoaos. Y'leT npuMecu sneKTpOHOB 

upUBOAHT K B03paCTaHHIO OlllHOO~ B CU9KTpaX liHOHOB OOOHX 3HaKOB B oonaCTH H113KHX 

saeprail:. HeTO'IHOCTb OCOOeHHO B9DHK8 ADS! CD9KTpOB rr + -Me30HOB Ha 51Ap8X CBHHUa. 

8hi5paHHhl9 3Ha'leHe51 B6llH'leHhl MaraeTHOrO DonS! D03BODHDH DOA KaJI{AblM H3 

yrnOB e3M9p51Tb DOABBnmomyiO qaCTb CD9KTpOB DHOHOB 3a HCKHIO'l9HH9M 'xBOCTOB' 

B o5nacTH OOllbWIIX saeprall. .lln51 TOro 'ITOObl npocneAHTb 3a tjJOpMOII CD6KTpOB AO 

MaKCHMSnbHhlX SHeprail DHOHOB, OhlllH upOBe.QeHM H3MepeHH51 C OOnbWHMH, '19M upH 

OCHOBHbiX H3MepeHH51X 3Ha'leHH51MH MarHHTHOrO UOD51. 0AHOBp9M9HHO C yTO'IH9HH9M 

tjJOpMhl CDeKTpOB 9TH H3MepeHH51 AaBaDH B03MOJKHOCTb KOHTpODHpOBSTb paOOTy pa3-

DH'IHblX xaaanos cneKTpoMeTpa. Ha pac. 11 H 12 aaaeceHhl pe3ynbTaThi H3Mepeaail: 

All51 M9AH no.Q yrnoM 60° DpH TpeX 3Ha'leHHSIX MSrHHTHOrO nonB. Ha pac. 11 BHAHO, 

q'ro cneKTP rr- -MeaOHOB npOCTIIPSeTCB uo'ITH AO 300 Mss. lln51 rr+ -Me30HOB (pec.12) 

nnoXa51 CTaTHCTa'l9CK851 TO'IHOCTb He n03BOD51eT npocne.QHTb cneKTp B oonaCTH OOnb­

WUX saepruii:. 

B Ta6nane 2 npencTasneHhl AHtjJtjlepeH!leam.aMe ceqeaeB o5paaoaaHe51 rr + -Me3o-. 

HOB, a B TaODHll9 3 - rr- -M930HOB, H8iA9HHbl9 B peaynbTSTe HHTerpepOB8He51 no 

saeprae cneKTpOB M930HOB (pee. 1- 10) • lln51 Cp8BHeHla:51 npeBe.Q9Hhl T8KJKe .QSH­

/1/ 
Hble ADS! BOAOpO.Q8 • flpeBe.QeHI'Ihle B TSODHU8X 2 H 3 OWIIOKII npeACT8Bll5110T owe5-

Ke OTHOCeTenbHhlX H3MepeHHH. 

flpe HOpMepOBK9 a6coniOTHhlX 3Ha'leHHil AetjJtjlepeH!leanbHbiX Ce'leHHi Y'lT9Hbl 

Me30Hhi, o6paayeMbie aei!TpOHSMH c saepre51MH, MeHbWUMH 450 Mss. He6onbwoll OT­

aoceTenbHhlil: BKHa.Q 9TUX DHOHOB ( - 10%) He BnHH9T CymeCTB6H,HO HS tjJopMy cneKT­

pOB (puc. 1-10) U npUBOAHT DIIWb K HeOOnbWOMY yBeHU'l6HUIO 'lUCD8 DHOHOB HU3KUX 

snepreil:. 

Ha puc. 13 u 14 npencTaaneHbi yrnOBbie pacnpeneneauB nuoHOB OT uccnenye-

MbtX SIAep B CHCTeMe neaTpa Mace ABYX cTanKHBaromaxc51 ayKnoaos. Ha STHX 
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Taeln~a 2 

TI+-N830BII 

I6° 30° 60° 90° I23° 
:tl 

Io-27c~ ro-27c~ Io-27s~ Io-27c~ Io-~cx2 " OTHOCo '0 OTHOCo OTBOCo OtBOCo OTHOCo 
0 Cf'iiia:i CT8P8Jt CT8pa,{ e.a;. e,JJ;. cupa.a; e.a;. e,JJ;. c ep8Jt e.~;. 

H ' 0,45!,0,03 0,295+ 0,2~0,02 0,256+ 0, I35!,q)I2 0,227+ O,Q6!,q)03 O,I58+ 0,032!,0Q03 0,09I+ 
!,O,OI9"" !,0,02CJ !,0,02CJ !,0,009"" !o,oog-

Be 0,9~0,05 0,63+ o, 74!,0,0~ 064+ 0,37!,0,02 0,62+ 0,22:!;0,02 0,55+ O,IB.!.O,OI 0,52+ 
!.o,O'r !.o:o4- !,0,03- !,0,83'5 :,o,oo-

c I,57!,0,Cfl I 00+ I,IS!_0,05 I 00+ 0,60!,0,02 .i 00+ 0,40!,0996 1,00+ 0,35!,0,03 1,00+ 
!.o:o4- !,0:04- :.o:o:r :,O,Ofl ! o,~ 

AI 2,97!,0,16 1,89+ 2,12!,0,0~ 1,84+ I,I~0,05 
!,0,2CJ !.o,or 

1,98+ 
!,O,Ir 

0,75!,0,04 1,88+ 
!,O,Ir 

0,64,!0,05 1,83+ 
,:0,14-

Cu 3, 76_!:0,24 2,39+ 
!,O,Is-

2,98,:0,I5 2,59+ 
,:0,11'" 

I, 73,:0,12 2,88+ 
!,0,2CJ 

I ,05!,0,08 2,63+ 
,:0,2CJ 

1,30!,0,10 3,71+ 
,:0,30"" 

Pb 4,90!,0,70 3,12+ 
!,0,4() 

4,32,:0,50 3, 74+ 
!,0,4CJ 

2,36.!;0,2.:J 3,94+ 
!,0,3CJ 

1,66_!:0,15 4,16+ 
~o,4r 

2,02!,0,20 5, 76+ 
,:0,60"" 

n--Joi830HW 

I I6° 30° 60° 90° 123° 
:0 

ro-27c~' " Io-27c.J rc:r27c.J ro-27~ ro-27c~ OtBOCo OTBOCo ·g OTHOC. onoc OTHOCo ~ C"f'iPil c~ e.J;. 
c~ 8.1(o ~ 8.lto T , e,JJ;. eJt. 

"' 

H 0,4~0,03 0,051+ 0,33!,0,02 0,044+ 0 '138.!.<¥)08 o,o3s 0, 058!,q000 0~024+ 0, 030!,qo03 O,OI5+ 
,:o,oo3- !.o,oo3- ,:0,003 !tOO! ,:O,OO'z-

Be 8,70!,0,20 0,90+ 7 ,13!,0,20 0,97+ 3,45!,0,10 0 97+ 2,46_!:0,08 1,02+ 2,05!,0,07 I,OI+ 

,:o,oz- ,:o,oo- !.o:o3- !.o,oo- !.0,04-

c 9,66.!;0,20 1,00+ 7,32!,0,12 I,OO+ 3,56_!;0,14 I 00+ 2,40!,0,15 1,00+ 2,02!,0,16 I,OO+ 

!.o,oz- !.o,o:r :.0:04- !.o,os- !,O,OfJ 

.AI I5,I:!;0,3 I 56+ 12, 7!,0,3 I 74+ 6,55!,0,14 I,83+ 4,40!,0,10 1,83+ 3,52!,0,IO 1,74+ 
.o:o4- !.o:o4- !,0,04- !.o,o3- !.o,os-

21,1!,0,4 2,18+ I8,2.;t0,4 2,49+ I0,0!,0,03 2,80+ 6,55!,0,20 2,83+ 6,30!,0,20 3,I2+ 
CQ o,or !,0,20"" 

!0,04- ,:o,os- :,0,09"" 

37,3!,4,0 3,86+ 33,7.;tl,8 4,60+ 19,6.!I,O 5 50+ D,I!,O, 7 5,46+ I2,4,!1,2 6,I4+ 
P':l !.0:28- ~ 0,2s- !,0,6CJ 

!o,4r !,0,2CJ 
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c I,57;t0,07 I 00+ 1,15:!,0,05 I,OO+ 0,60.;t0,02 .i 00+ 0,40.;tOQ95 1,00+ 0,35:!,0, 03 I,OO+ ;to:o4- .;t0,04- .;t0:03- .;tO,Oo ! o,oo-
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Cu 3,76;!:0,24 2,39+ 2,98;t0,15 2,59+ I, 73;tO,I2 2,88+ I , 05:!,0, 08 2,63+ I ,30.;tO,IO 3, 7I+ ;tO,Is- ;tO,IT ;t0,2(J ;t0,2(J !o,so-

Pb 4,90,t0,70 3,I2+ 4,32;t0,50 3, 74+ 2 ,36;!:0,2 3,94+ I,66,t0,15 4,16+ 2,02;t0,20 5, 76+ ;t0,4<J !;.0,4() ;t0,3o- ~o,4r ;t0,6fJ 
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H 0,49;!:0,03 0,05I+ 0,33;t0,02 0,044+ O,l38.;tC¥)08 0,008 0,058;tqOOO Ob024+ 0' 030.;tq<)OO O,OI5+ 
;t0,003- ;tO,oo3- ;tO,OOS !: ,oor ;tO,OO'z-

Be 8, 70.;t0,20 0,90+ 7,1J;t0,20 0,97+ 3,45:!,0,IO 0 97+ 2,46;!:0,08 1,02+ 2,05:!,0,07 1,0I+ 
;tO,or ;to,03- ;to:o3- ;to,os- ;t0,04-

c 9,66;!:0,20 1,00+ 7,32;t0,12 1,00+ 3,56;!:0,14 I 00+ 2,40.;t0,15 1,00+ 2,02;t0,16 1,00+ 
!:.o,or ;to,or ;t0:04- ,to,os- !;.O,Ofr 

AI 15,1;t0,3 I 56+ I2, 7!;_0,3 I, 74+ 6,55:!,0,I4 1,83+ 4,40.;tO,IO . 1,83+ 3,52;t0,10 1,74+ 
!.o:o4- ;t0,04- ;t0,04- ;tO,o3- ;tO,os-

2I,1;t0,4 2,I8+ 18,2z0,4 2,49+ IO,O.;t0,03 2,80+ 6,55:!,0,20 2,83+ 6,30.;t0,20 3,12+ Cu 
O,OT ;t0,2<J !0,04- ;to,os- ;tO,O!I 

37,3;t4,0 3,86+ 33,7!1,8 4,60+ I9,6,tl,O 5 50+ 13,I!0,7 5,46+ 12,4;tl,2 6,14+ P'> 
.o:2s- % 0,2s- !:,0,6(1 !o,4r ;t0,2(J 



I 
pucyHKBX TBK)I{e npaaet:~eHbl yrnoable tJacnpeAeneHJI!l llll!l rr + - H rr- -ue30HO&, o6-

/1/ . 
paaoaaHHbiX B (n-p) -coyAapeHHSIX • npll &TOM AB4$epeHllHBllbHble C9'1905l AnSI 

,- -Meaouoa oT (n -p) -coyAapeaJ~ll: aa p11c. 14 yBe~IJ~'IeHbi a 10 paa. KpHBble JIP(I-

BeA9Hbl no SKCnepaMeHTam.a:blM TO'IIUI.M. 

B peaynhTaTe aaTerpaposaHH!l aall:aeHHbiX yrnoab!X pacnpeAeaenll: nonyq:eHbl 

3H8'1eHH5l nOIIBbiX Ce'leHHli o6pa30B8Hil5l 38p!l)I{9HHbiX nHOH9B HB 5lllP8X, KO'l'opble JIP9A­

CTaBneBbl a Ta6nuue 4. 

3aaacJ~MOCTb ce'leHH!l o6paaosaHJt!l nHOH9B OT aTOMnoro HOMepa !lApa A npeA­

CTaaneua aa puc. 15-17. Ha p~tc. 15 npeAcTaBileaa aaaaCJlMOCTb 0'1' BTOMHoro ao­

Mepa AB$1\lepeHllHBllbHbiX Ce'leBali o6paaoaaHJl5l rr + -Me30HOB llOA nsrr&IO yrMMH H3Me­

peHHli. Ha pac. 16 npeAcTaaneua auanoraqaa!l aasucaMOCTb ce'leHHA o6paaoaaaa!l 

rr- -Meaoaoa. 0THOCHTellbRa!l aaaacaMOCTb 0'1' A All!l nOIIHbix ce'leoll: o6paaosaall!l 

lr+ H rr- -Me30HOB (BbiXOA UHOHOB Ha yrnepOAe UpHH!lT 3a 9AHBHUY) JIP9llCT8Bil9H8 

BB puc. 17. 3AeCb JKe npHB9A9H8 8H8110rlt'IH85l 38BitCHMOCTb All!l o6pa30BB05l rr 0 -

Meaoaoa npu B3aHMOAell:cTBHH npOTOaoa c aB:eprHell: 660 Mas c HApaMll, aali:AeaHa!l 
/4/ 

.LlynaitueBbiM II npoKOWK.HHbiM • Ha pac. 18 npeACTaBII9Hbl yrnoable 38BilCHMOCTH 

OTHOW9JiHSI Bb!XOAOB rr- K rr+ )lll!l BCeX HCCII9AOBaliHbiX liAep. 

Ta6nuua 4 

u+ -u 

Sl,l;po _t t 
(A/ 12)2/a 

1o-27r;._2 10'"'27c-.2 OtBOCee,J;. oraoc. e.~;. 

H 1,3!0,2 0,19!0,03 1,3+0,2 0, 032!_0, 005 .. 
- I 

Be 4,01!,0,23 0,58+0,03 40,2!1,6 0,98;!.0,04 . 0,82 - . 
c 6,9 !0,4 1,Q0.!0,06 41,0!,2,0 1,00!,0,05 1,00 

AI 13,1 !0,6 I,9D!.0,09 73,D!.2,5 1,78!.0,06 I,7I 

Cu 21,0 !0,15 3,04,!0,22 II5;!.4 2,81!0,10 3,01 
Pb 29,7 !3,0 4,31!,0,43 22D!.23 5,36!,0,56 6,66 

-------- ~ --~-- ~ -

10 .. ' 

BBHAY Mnoro'lucneuuocTH peaynbTBTOB H BbiBOAOB, KOTOpbie MO)I{! 

HB OCHOB8JiHH nOny'leHHOrO SKCnepHM9HT81lbHOrO MBTepaana, o6Cy)I{A9HI 
171 

aaCTOSIWHX Ollb!TOB npOBOJlHTCSI B OT)lellbHOli pa60Te • 

ABTOp nonbayeTCSI cnyqaeM BbipaaaTb rny6oKyiO 6naro)lapuoCTb • 

cnonAeHTY AH CCCP B.n • .LlJKenenoay, 6ea noAAep)I{KH a nocToSIHnoro 

KOTOpOrO H8CTOSIW8SI pa60T8 ae Morna 6bi 6biTb BblllOIIHeHa. ABTOp TB 

AapHT B.C. Kuceneaa H B.E. $nSirHH8 aa nOMOWb B aaMepeaHSIX a of 

JlaTepaTypa 

1. B.n • .LlJKenenoa, B.C. Kacenea, K,O. Oraaeclla, B.B. $ngraa. )1(3 

1492 ( 1966). 

2. M.C. KoaoAaea, A.A. TS!llKHH, IO • .Ll. EaJOKOB, A.A. MapKOB, IO • .Ll. 

Ha.a AH CCCP, cep. !jlua. !.!!, 589 (1955). 

3. IO • .Ll. EaiOKOB, M.C. Koao)laea, A.A. TS!llKHH. )K3T$, ~ 667 (19 

4. A. F. Dunaitzev, Yu. D. Prokoshkin, Nucl. Phys., 56, 300 ( 1964.). 

5. IO.M. KaaapHBOB, IO.H. CaMOHOB. )K3T<Il, a 169 (1956). 

6. E. Lllletun, Phya. Rev., 125, 665(1962). 

7. K.O. Oraa:eCSIH. npenpaa:T OH~Jil Pt-3400, .Lly6aa 1967. 

PyKonacb nocTynana B H3AaTellbcKait OTAE 

19 HIOHSI 1967 r. 
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BB9A9Hbl yrnOBbl9 f>acupeA9li9BB51 Ali51 tr + - B ,- -Me30HQB, 06-
/1/ 

P) -coygapeHBSIX , rips STOM AB«jxpepeHilBBlihBbl9 C9'!9BBll J].liSI 

-p) -coygapea.aA a.a pac. 14 yBena'leHbi B 10 paa, KpaBbre liP~ 
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HHTerpHpOBBHBll HBAA9HHhiX yrnOBblX pacnp9Jl9li9HBA nonyqeHhl 

9'!9HBl!. o6pa30BBHHSI 3BplDK9HHbiX llHOIIGB HB £AP8X, KOT0pbl9 np9A­

e 4. 
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bBbiX C9'!9HHl!. o6pa30B8HHll tr + -Me30HOB IIOA llliTbiO yt'nBMH H3Me­

rrpeACT8Bli9H8 8HBliOrH'!B8ll 38BHCIIMOCTb C9'!9HBA o6p830B8BHll 

csT9nbsaB aaBHCHMOCTb OT A JlliSI nonablx ce'leHRA o6pa30B8BllSI 

(BhiXOA naosoB sa yrn9poue npasSIT 3B 9AHHany) np9JJ.CTaanesa 

}1{9 npsBeA9Ha asanora'!HBB aaBitCHMOCTb JJ.liB o6pa30B8HBB ll'o -

ogeAcTBHH npoTosoB c ailepraeA 660 MsB c SIJJ.paMH, saAJJ.9HHaB 

/4/ 
KOliiK.HHhiM • Ha pac. 18 npeJJ.CTaa.neshr yrnoBble 3BBHCHMOCTH 
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0,1~0,03 
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BBIIAY MHOrO'!I!CnessocTs peaynhTBTOB s BhiBOAOB, KOTOphre MO}I{HO cu9naTh 

HB OCHOBBHHII ITOny'!eHHOrO 3KCnepiiM9HT8llbHOrO M8T9psana, o6Cy}I{J].9HHe UBHHhlX 

HBCTOS!liiiiX Ollb!TOB npOBOAHTCSI B OTJ].ellbHOH pa60Te/
7 
/, 

ABTop nonbay9TCSI cnyqaeM BhipaaaTb rny6oKyiO 6narouapsocTh qnesy-Koppe­

cnosuesTy AH CCCP B.IT • .D.}I{enenoBy, 693 noAA9P}I{Ki! a noCToSIHsoro BHHMBHHSI 

KOTOpOrO H8CTOS!lii8SI pa60Ta He MOrna 6hl 6biTb BblliOliHeHa. ABTOp TBK}I{e 6naro­

gapHT B.C. Kacen9BB a B.E. <f>ngrasa aa noMOUlh B H3M9p9HIISIX 11 o6cy}I{JJ.9HRSI. 
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