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AHanH3 JKcnepuMeHTanLHOH HH~opMaUHH o nonspHJa

UHOHH~x SBneHHSX B peaKUH~X ~BYXHYKllOHHOH nepe~aqu Ha 

nerKHX s~paxl 1 I noKa3~BaeT, qTo HaKonneHHe ~aHH~x o 

non~pH3aUHH qacTHU B TaKHX peaKUHSX H~eT KpaHHe Me~neH

Ho. Manas BenuquHa ceqeHHH peaKUHH THna ( 
3 He, p) npu 

HH3KHX 3HeprHSX 3aTpy~HSeT HCOOllL30BaHHe H3BeCTHOH 

MeTO~HKH H3MepeHHS neBo-npaBOH aCHMMeTpHH, KOTOpas 

Hawna WHpOKOe OpHMeHeHHe OpH HJyqeHHH nonspH3aUHH 

HYKllOHOB B peaKUH~X C OpOTOHaMH, HeiiTpoHaMH H ~eHTOHaMH. 

H3MeHeHHW TaKOH CHTyaUHH MOryT COOC06CTBOBaTL OOHCK 

H pa3pa60TKa HOB~X, 6onee J~eKTHBH~X MeTO~OB HCCne~o
BaHHS. 

B pa6oTax / 2 ,3/ OOHCaH BOepB~e pa3pa6oTaHH~H HaMH 

OOllSpHMeTp, B KOTOPOM aHallH3HPYWIUaS MHWeHL B~DOnHeHa 

B BH~e KonLua. BBe~eHHe JToro ycoBepweHCTBOBaHHB noJBo

nseT B 3HaqHTenLHOH Mepe pa3peWHTL ~Be OCHOBH~e Tpy~

HOCTH llOllBpH3aUHOHH~X 3KCOepHMeHTOB, CB~3aHH~e C npo-

6neMOH yBenuqeHHB HHTeHCHBHOCTH H ycTpaHeHHeM /HnH 
CTporHM yqeTOM/ OpH60pH~X aCHMMeTpHH. BLICOKa~ J~eK
THBHOCTL JTOH MeTO~HKH 003BOnHna OpOBeCTH OO~p06HOe 

12 3 11 uccne~oBaHHe nonspuJaUHH npoTOHOB B peaKUHH C(· He,p) N 
~n~ nepe~HHX yrnoB /4,1/. 

PaJnaqH~e npHMeHeHH~ ex eM~ JKcnepHMeHTa c KOnLue

BOB aHanH3HpyJO(UeH MHWeHLIO ~nB HJyqeHHS OOllBpH3aUHOH

HLIX J~eKTOB B S~epH~X peaKUHSX OOHCaHLI B C006~eHH
SX /B-IO/. O~HaKo ~o cux nop JTaMeTo~HKaHe6LlnaucnonL-
30BaHa ~n~ uccne~oBaHHS nonspu3aUHH qacTHU, BLlneTaJO~x 

83 MHWeHH DO~ 3a~HHMH yrnaMH. C uenLJO BOCOOnHeHHB 

JToro npo6ena 6Llna B~nonHeHa ~aHHas MeTo~uqecKas 

pa6oTa. 
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.H HaCTOJillleM C006IQeHHH o6cy~aiOTCJI BODpOCbl pa3pa-

60TKH KonLuesoro nonJipHMeTpa .IlllJI H3MepeHHJI nonJipH3aUHH 

HYKllOHOB, o6pa3YIOlllHXCJI B JI,llepHbiX peaKQHJIX H BbllleTaiOlllHX 

H3 MHWeHH DO,ll 3a,llHHMH yrnaMH, H llpHBO,llJITCJI pe3yllLTaTbl 

nepBbiX H3MepeHHB DOllJipH3aQHH npOTOHOB H3 peaKQHH 
12

C(
3

He,p) 14N /OCH. COCTOJIHHe/ ,llllJI yrnos 8·>90°. Ha,lle)K· 

HOCTL onpe,lleneHHJI DOllJipH3aQHH nposepJieTCJI KOHTpOllLHbiM 

ODbiTOM H cpaBHeHHeM C 3KcnepHMeHTallLHbiMH ,llaHHbiMH, 

nonyqeHHLIMH H3 H3MepeHHJI neso-npasoii acHMMeTpHH npu 

ynpyroM pacceJIHHH npoTOHOB uccne,llyeMoro KaHana peaKUHH. 

1. MET0,4HKA 3KCIIEPHMEHTA 

Pa3pa6oTxa MeTOJlHKH npoBO,llHnacL c ucnonL30BaHHeM 

DY'IKa HOHOB, YCKOpJieMbiX Ha 3lleKTpOCTaTH'IeCKOM reHepa

Tope 3 r- 5 Jla6opa TOpHH HeiiTpOHHOB tiiH3HKH, ,llllJI cnyqag 

peaKQHH (
3

He,p) Ha yrnepo,lle-12. CxeMa 3KcnepHMeHTanL

Horo ycTpOBCTBa ,llllJI H3MepeHHJI DOllJIPH3aQHH npOTOHOB, 

BbllleTaiOlllHX H3 MHWeHH DO,ll yrnaMH 8 > 90 °, DOKa3aHa 

Ha puc. 1. HoHHLiii nyqoK nocne npoxo~eHHJI tlloKycupyro

lllHX llHH3, OTKllOHJIIOIQero MarHHTa H CHCTeMbl KOllllHMH

PYIOlllHX ,D;HatiJparM BLIBO,D;HncJI B KaMepy c nonJipHMeTpuqe

CKHM 6nOKOM. Ilo CneQHallLHOB Tpy6xe DY'IOK npOXO,D;HT 

K MHWeHH 1. 3Ta CaMODOMep:>KHBaiOIQaJICJI MHWeHL DpHro

TOBllJillaCL H3 yrnepO,IJ;HOB 3MYllLCHH C DOBepXHOCTHOB DllOT

HOCTLIO DOpJI,IJ;Ka 100 MKZ/CM 2 • 

IlpOTOHbl, o6pa3yiOIQHeCJI B pe3yllLTaTe peaK:QHH 12c (3 
He ,pY 4 

N /npu HH3KHX 3HeprHJIX 3Ta peaxuug HMeeT 

Ce'leHHe MeHee 10 M6/cpj H BbllleTaiOlllHe H3 MHWeHH 1 DO,D; 

yrnoM 8>90°, npoxo,D;JIT qepe3 aniOMHHHesyro tllonLry 2 H no

nanaroT Ha KOnLuesoii aHanu3aTop 3. B H3MepeHHJix B xa

qecTse aHanH3HPYIOlllero BellleCTBa ucnonL3osanacL yrne

po,D;HaJI nneHKa cne,D;yromux pa3Mepos: Hapy)KHLiii ,D;HaMeTp 

130 MM, BHyTpeHHHB - 40 MM, a DOBepXHOCTHaJI DllOTHOCTL 

COCTaBnJina 5-10 MZ/CM 
2 . TeXHOllOrHJI npHrOTOBlleHHJI MH· 

weHR 1 H aHanH3aTopa 3 onucaHa B Haweii pa6oTe 12 ~ Me~y 
MHWeHLIO H aHallH3aTOpOM YCTaHaBllHBaeTCJI aniOMHHHeBaJI 

tllonLra 2, KOTopaJI npe,IJ;OTBpalllaeT nona,D;aHHe Ha aHanH3H-
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pyiOIQYIO MHWeHh 3 ynpyropacceJIHHbiX HOHOB reJIHJI- 3 H a

'laCTHU, o6pa3yiOIQHXC.II B peaKIJ;H.IIX Ha .ll~pax nepBOH MHWeHH. 

Ilocne ynpyroro pacceJIHH.II Ha yrnepo~HOM aHaJIH3aTope 

npOTOHbl nona~aiOT B nonynpOBOMHKOBble noBepXHOCTHo-

6ap~oepHble ~eTeKTopbl 4. 
Oco6eHHOCThiOnonJipHMeTpa~JI.IIH3MepeHHHnon.llpH3au;uu 

npOTOHOB no~ yrnaMH 60JihWe 90 ° .IIBJI.IIeTC.II npHMeHeHHe 

~eTeKTopoa, BblnonHeHHbiX B BH~e Kon~oua. H3roToaneHHe 

KOJiltiJ;eBbiX ~eTeKTOpOB CB.II3aHO C p.II~OM TeXHOJIOrH'IeCKHX 

TPY~HOCTeii. H3 puc. 1 BH~Ho, 'ITO no ocu non.llpHMeTpH'Ie

cKoro 6noKa paJMeiQeHa Tpy6I<'a 6, no •:oTopoii nponycKaeTc.ll 

ny'IOK ycKopeHHbiX HOHOB Ha MHWeHL 1. 3Ta Tpy6Ka 3KpaHH

pyeT ~eTeKTOpbl OT pacceJIHHbiX HOHOB reJIHJI-3 H CBelf.eHH.II 

nylf.Ka. Heo6xo~HMOCTh npHMeHeHH.II Tpy6KH 6 HaKna~biBaeT 
CTpOrHe Tpe6oBaHH.II Ha reoMeTpH'IeCKylO CHMMeTpHlO H3ro

TOBJieHH.II nonynpOBO~HHKOBbiX ~eTeKTOpOB /cBepneHHe OT

BepCTH.II, HanbiJieHHe/ H HX pa3MeiQeHH.II B onpaBaX. ,lJ;JI.II 

H3MepeHHH HCnOJih30BaJIOCh ~Ba KOJILIJ;eBbiX ~eTeKTOpa CJie

~YIOIQHX pa3MepoB: Hapy)I(HbiH ~HaMeTp 18 MM, BHyTpeHHHH -

7 MM. 

CBHHUOBa.ll 3aiQHTa 5 CyiQeCTBeHHO OCJia6JIJIJia HHTeHCHB

HOCTL nona~aiOIQHX Ha ~eTeKTOpbl BTOpH'IHbiX lf.aCTHU, KOTO

pble o6pa3yiOTC.II B peJyJihTaTe peaKIJ;HH YCKOpeHHbiX HOHOB 

Ha MaTepHaJie KOJIJIHMHPYIOIQHX ~HacllparM, YCTaHOBJieHHbiX 

B JieBOH qacTH nOJI.IIpHMeTpa. C u;eJILIO yMeHLWeHH.II clloHa ~e
TeKTOpOB HOHbl, KOTOpble npOWJIH MHWeHlt 1, BbiBO~HJIHCh Ha 

KBapu;, y~aJieHHbiH Ha pacCTO.IIHHe 75 CM OT nOJI.IIpHMeTpH'Ie

CKOrO 6JIOKa. 

BBe~eHHe B KOHCTpyKIJ;HlO nOJI.IIpHMeTpa JKpaHHPYIO~eH 
Tpy6KH, BO- nepBbiX, o6yCJIOBJIHBaJIO ~OnOJIHHTeJiltH.ble )l(eCT

KHe Tpe60BaHH.II Ha TO'IHOCTL li3rOTOBJieHH.II BCeX ~eTaJieH 
nOJI.IIpHMeTpa, Ka'leCTBO clloKyCHpOBKH BbiBO~HMOrO B KaMepy 

DY'IKa H ero CTa6HJILHOCTh BO BpeM.II H3MepeHH.II H, BO-BTO

pbiX, B 3Half.HTeJiltHOH CTeneHH YCJIO)KH.IIJIO lOCTHpOBKy KaMepbl 

C nOJI.IIpHMeTpHlf.eCKHM 6JIOKOM no OCH nylf.Ka YCKOpeHHbiX 

HOHOB. IIOCJie~Hee 06CTO.IITeJILCTBO B JKCnepHMeHTe C KOJilt

IJ;eBbiM OOJI.IIpHMeTpOM ~JIJI H3MepeHHH nOJIJipHJaiJ;HH lf.aCTHU, 

BbiJieTaiOIQHX no~ yrnaMH 0>90°,HrpaeT cy~ecTBeHHYlO pon~o 
~JIJI nony'leHH.II Manoro clloHa B HJMep.lleMhiX cneKTpax H, 

6 

B KOHelf.HOM Clf.eTe, B o6ecnelf.eHHH 6naronpH.IITHOrO COOTHO

WeHH.II Me)l(~y noJI.IIpH3aiJ;HOHH.biM Jc~MbeKTOM H clloHOM. 

2. PE3YJihTAThl H3MEPEHHH 

-+ 
AcHMMeTpHJI TJ H nonJipHJaUHJI.lf.aCTHU Pr B JKcnepH-

MeHTe C KOJihiJ;eBOH reoMeTpHeH onpe~eJIJilOTCJI CJie~ylOIQHMH 

COOTHOWeHH.IIMH / 2 /: 

N 1- GN2 
Tf= -----' /1/ 

N 
1 

+ GN 
2 

/N 1 H N2 - 3Half.eHH.II HHTeHcHBHOCTeii, nonyqaeMble H3 

cneKTPOB npOTOHOB, perHCTpHpyeMbiX nOCJie HX pacceJIHH.II 

Ha aHaJIH3aTope, a G - HOpMHpOBO'IH.biH cbaKTop, Y'IHTbi

BaiOIQHH pa3JIB1f.He B reoMeTpHlf.eCKOM pacnOJIO)I(eHHH ~eTeK

TOpOB OTHOCHTeJihHO aHaJIH3HpylO~eH MHWeHH/; 

-+ 2., 
P

1 
=---:- _ /2/ 

_ _ Tf (Pill +PII2)-(PIII-PII2) 
/P11 1H P 11 2 - Cpe~HHe nOJI.IIpH3aiJ;HOHH.ble COOC06HOCTH aHaJIH-

3aTopa ~JIJI npOTOHOB, BbiJieTalOIQHX no~ pa3Hb1MH yrJiaMH 

B HanpaBJieHHH nepBOrO H BTOpOrO ~eTeKTOpOB. ,lJ;eTeKTOp, 

paCOOJIO)I(eHH.biH 6JIH)I(e K aHaJIH3a TOpy, C'IHTaeTCJI nepB.biM 

/eM. puc. 1//. 
B pa6oTax /

2 •41 npHBO~JITCJI Bblpa)l(eHHJI ~JIJI Bbllf.HcneHHJI 

G B PII H o6cy)l(~alOTCJI peJyJILTaT.bl aHaJIHJa JaBHCHMOCTeii 

JTHX BeJIH'IHH OT cllH3Hlf.eCKHX H reOMeTpH'IeCKHX napaMeTpOB. 

IIepBble H3MepeHBJI nOJIJIPH3aiJ;HH C nOMOIQhlO KOJihiJ;eBoro 

OOJIJI~HMeTpa ~JIJI Ja~HBX yrJIOB 6biJIH B.blnOJIHeHL.I M.ll peaKUHH 
12C( He, p) 

14N. Puc. 1 HJIJIIOCTpHpyeT o~HY H3 reoMeTpHii, 

B KOTOpOH H3Mep.IIJiaCL nOJIJipH3aUH.II npoTOHOB H3 JTOH peaK

UHH npH JHeprHH YCKOpeHHbiX HOHOB reJIHJI 3,61 M3B H yrne 

BblneTa npOTOHOB H3 nepBOH MHWeHH (1 = 135 ° ± ~ QqeBH~
HO, 'ITO reOMeTpH'IeCKOe pacnOJIO)I(eHHe aHaJIH3aTopa OTHOCH

TeJihHO nepBOH MHWeHH o6yCJIOBJieHO 3Half.eHHeM yrJia (1 , 

npH KOTOpOM nJiaHHpyeTCJI B.blnOJIHHTh H3MepeHHe, H KOHCT

pyKTHBHbiMH paJMepaMH. Pa3Me~eHHe ~eTeKTopoB B non.llpH-
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MeTp8"tfeCKOM 6noKe Up083BO,D;8TC.H C yqeTOM 3HepreT8"tfeCKOB 

8 yrnoaoi 3aB8C8MOCT8 ceqeH8.& 8 non.ap83aD;88 np8 ynpyroM 

pacce.HH88 npOTOHOB Ha .H,D;pax aHaJIH3HpyiOID;ei MHWeH8. 

B ae~xHei qacT8 puc. 2 noKa3aHw cneKTPhl npoTOHOB 83 

peaKD;88 
2 C ( 3 

He , pY "N nocne pacce.&H8.& Ha yrnepo,D;HOM aHa

JI83a Tope, 3aper8cTp8poaaHHhle nepawM 8 BTopwM ,D;eTeKTO

paM8, np8 cne,D;yiOID;BX ycnoaa.ax: 3Hepra.a 6oM6ap,D;8PYIOID;BX 

80HOB reJI8.H - 3,03 M3B, yron 0 .. 130 ° , 3HepreT8"tfeCKa.H 

TOJIID;8Ha nepaoi MHmeH8 ~E = 160 K3B. B pa6oTe acnom.-

3oaanacb cxeMa per8CTpau;88 npoTOHOB 8 MeTO,D;HKa o6pa-

6oTK8 cneKTpoa, on8caHHwe a coo6ID;eHa.ax 12 •7 I. 
B •a6A. 1 npaae,D;eHbl 3Kcnep8MeHTaJibHhle ,D;aHHhle o 

non.&p83aD;88 npoTOHOB 83 peaKD;88 ( 
3 He,p) Ha yrnepo,D;e -12 

8 pe3yJibTaTbl KOHTpOJibHOrO OUbiTa, 06Cy)I(,D;aeMOrO H8)1(e. 

3Ha"tfeH8.H UOJI.Hp83aD;88 UpOTOHOB ,D;aiOTC.H CO 3HaKOM, OUfe

,D;eneHHhiM a cooTBeTCTBH8 c 1ia3eJibCKoi KOHBeHu;8ei I I 
0 UOJIO)I(HTenbHOM HanpaBJieH88 UOJI.Hp83aD;88 .H,D;epHbiX "tfaCT8D; 

CO CU8HOM 1/2 *. 
Ha,D;e)I(HOCTb 83MepeH8B UOJI.Hp83aD;HH C UOMOID;biO pa3pa-

6oTaHHoro KOJihu;eaoro non.&p8MeTpa ,D;JI.& 3a,D;H8X yrnoa 

a pacqeToB reoMeTp8qecKoro cllaKTopa 8 cpe,D;Hei non.apa3a

D;80HHoi CUOC06HOCT8 npoaep.anaCb UOCTaHOBKOBKOHTpOJib" 

HOrO OUbiTa 8 cpaBHeH8eM C pe3yJibTaTaMH 3KCUep8MeHTaJib· 

Hoi pa6oThl, BblnonHeHHoi MeTo,D;8KOi 83MepeH8.& neao-npa

aoi ac8MMeTp88. 

B KOHTPOllbHOM 3KCnep8MeHTe B Ka"tfeCTBe aHaJIH38pyiO

ID;ei M8WeH8 8CUOJlb30BaJIOCb 30JIOTO, 8MeiOID;ee ,D;Jl.H npOTO· 

HOB ,D;aHHOB 3Hepr88 HyJieByiO UOJI.Hp83aD;80HHYIO CUOC06HOCTb, 

T.e. P11 =:0; Tor,D;a a cooTBeTCTBH8 c ypaaHeH8eM /2/, 3a

U8CaHHbiM B B8,D;e 

77 ... PI (:P II I -PII 2 )/[PI (Pill +i\12 )-2], 

nonyqaeTc.a ac8MMeTp8.& 77 , pasHa.& HyJIIO. H8)1(H.H.H qacTb 

pUC. 2BJIJIIOCTp8pyeT CUeKTp npOTOHOB 83 peaKu;aJ
2C(3

He,pj 
4N 

* B coo61D;eH88 /2/ cneu;8aJibHO aHanH38pyeTc.& aonpoc 
06 onpe,D;eJieH88 3HaKa UOJI.Hp83au;H8 HYKJIOHOB B 3KCnep8· 
MeHTe c Konbu;eaoi reoMeTp8ei. 
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200 
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l-150 

"Co ~ 100 
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600 

400 

200 
1-1 

' 

f2C(3He,P)-!2C(P, P)fzC 

100 - E3H: 3.03 MeV 

eAOcr=t30· 
75 I I .Pc = 4 M_%Mz 

50 

Po~ 12Cl"He,P)...!Au (P, P) 197
Au 

400 

200 

E3He= 3,61 MeV 

e,4ao= 135° 

~u.: 19,6 ~M2 

~ 

0 L,· I • .,.._...,., ),c_, I .. I ~ ~-;· ........... I 
f 250 300 350 'tOO if 225 275 32, 375 

HOflfiP 1(4H41tL 

12 3 14 
Puc. 2. CneKIIpr.r npoiiOHOB U3 peaKIIUU C ( He,p) N , 
U3MepeHHr.re OBYMJI oe11eK11opaMu nocAe pacceJIHUJI Ha yzAe
poOHOM /eeepxy/ u 30AOIIOM aHaAU3allopax /BHU3y/. CAeea
cneKIIPW nepeozo oe11eK11opa, cnpaea - cneKIIPW e11opozo 
oe11eK11opa. 
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nocne pacce.HH8JI .Ha 30JIOTOM auaJI83aTope c noaepxuocTHo:ii 

nnoTHOCTLIOp=l9,60 Mz/cM2 . B pe3yJILTaTe o6pa6oTK8 

3Kcnep8MeHTaJILHLIX 3Ha'leH8H N1 8 N 2 , 3aper8cTp8poaau

HLIX B 3TOM KOHTpOJILHOM OnLITe, YCTaHOBJieHO, 'ITO aC8M· 

MeTp8JI Tf B npe,D;enax CTaT8CT8'1eCKOH OUIB6K8 paBHa HYJIIO 

I CM. 11106.11. 1/. 3T8M pe 3YJILTa TOM no,D;TBep~eua Ha,D;e:>KHOCTL 

Onpe,ZJ;eJieH8JI nOJI.IIp83aiJ;88 C nOMOIIJ;LIO On8CaHHOrO nOJI.Hp8-

MeTpa. 

B coo6IIJ;eH88 /
5

/ non.Hp83a:o;8JI npoTOHOB 83 peaKU88 
12 (3 )14 

C He ,p N 8ccne,D;oaanacL no 83MepeH8IO ac8MMeTp88 

nocne ynpyroro pacce.HH8JI npoTOHOB aneao- anpaao ua yrne

pO,D;HOM aHaJI83aTope. lfJ 11106.11. 1 B8,D;HO, 'ITO 3Ha'leH8e nOJIJI• 

p83aiJ;88 npoTOHOB np8 3Hepr88 2950 K3B ,D;JI.H ,D;Byx 6JI83K8X 

yrJIOB e= 130 ± 3 ° /HaCTOJIIIJ;aJI pa6oTa/ 8 e= 135 ± 3 ° /5 / B 

npe,D;eJiaX 3KCnep8MeHTaJILHLIX OW860K COrJiaCyiOTCJI. 0TMe

THM, 'ITO B yKa3aHHOH pafioTe H3MepeH8e nOJI.IIpH3aiJ;H8 BLI

nOJIHJIJI8CL C nepBOH M8WeHLIO, 8MeiOIIJ;eii 3HepreT8'1eCKYIO 

TOJIIIJ;8Hy ~ E = 340 K3B, 'ITO 6onee 'leM B ,D;Ba pa3a npeBLI

waeT TOJIIIJ;8Hy M8WeH8 B HaW8X OnLITaX. 

fiOJI.IIp83aiJ;8JI npOTOHOB ,D;JIJI yrna e= 135° 8 3Hepr88 

YCKOpeHHLIX 80HOB 3,61 M3B 8MeeT OTp8IJ;aTeJILHOe 3Haqe

H8e, paBHOe 56~. 3TOT pe3yJILTaT HaXO,D;8TCJI B COrJiaC88 

C Ka'leCTBeHHLIM8 npe,D;CKa3aH8JIM8, C,D;eJiaHHLIM8 Ha OCHOBe 

peJOHaHCHOH TeOp88 JI,D;epHLIX peaKIJ;8H np8 Oll8CaH88 npo

TOHHOH non.Hp83a:o;88 B peaKU88 ( 3 He ,p) Ha yrnepo,D;e -12 17 ~ 
TaK8M o6pa3oM, pe3yJILTaTLI nepBLIX 83MepeHH:ii non.Hp8-

3a:u;88 npOTOHOB 83 peaK:u;8Jt 2C( 3He,p) 14N,HeCMOTp.ll Ha yKa-

3aHHLie BLIWe MeTO,D;8'1eCK8e Tpy,D;HOCT8, CB8,D;eTeJILCTBYIOT 

0 B03MO~HOCT8 8CCJie,D;OBaH8.11 llOJI.Hp83aiJ;88 HYKJIOHOB, BLI

JieTaiOIIJ;8X 83 M8WeH8 llO,D; 3a,D;H8M8 yrJiaM8, C nOMOIIJ;LIO 

pa3pa6oTauuoro KOJIL:u;eaoro non.Hp8MeTpa. 

fiOCJie ony6JI8KOBaH8JI HaUIBX pa60T / 2- 4/ CTaJI8 llOJIB• 

JIJITLCJI C006IIJ;eH8.11 0 pa3JI8'1HLIX np8MeHeH8JIX CXeMLI llOJIJI· 

p83a:u;80HHoro 3Kcnep8MeHTa c KOJIL:u;eBLIM aHaJI83aTopoM 

,D;JIJI 8ccne,D;oBaH8JI JI,D;epHLIX peaK:u;8:ii. TaK, ,D;o:iiqep 8 ,D;p. IB/ 
B PocceH,D;Opclle B OnLITaX no 83y'leH810 nOJI.IIp83aiJ;88 npOTO

HOB B ynpyrOM pacce.HH88 8CnOJIL30BaJI8 aHaJI83aTop, 83rO

TOBJieHHLIH B B8,D;e IJ;8JI8H,D;pa. TaKaJI aHaJIH38pyiOIIJ;aJI M8-

WeHL, YCTaHOBJieHHaJI KOaKC8aJILHO C HanpaBJieH8eM ITY'IKa 

60M6ap,D;8PYIOIIJ;8X 'laCT8U, noKa3aHa Ha puc. 3o. 

II 



~ 

a) 

Puc. 3. Cxe..wbl KOAbl#e~t'f noA.Rpu..we•poa: a/ c I#UAUHOpu
'leCKUM aHaAuaa•opo..w , 6/ Ko..w6uHupoaaHHblii noA.Rpu
..we•p OA.R ooHoape..weHHozo ua..wepeHu.R noA.Rpuaa11uu npu 
06YX yzAaX: 0 l < 90° U 0 2> 90 ° . 1 - MUIIIeHb, 2 - UOHHQJI 
A06Y111Ka, 3 - KOAbije6ble aHaAU3QJIOpbl, 4- 3KpaHUPYIOIIIOJI 
•py6Ka, D 

1 
- D 4 oemeKJIOpbl. 
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,lJ;pyroR npHMep MO>KHO HaRTH B 063ope jgj HCCne,l\OBaHHR 

non.llpH3aUHH HeRTPOHOB B peaKUHH 
2 H(d,n) 3 He, npe,l\CTaa

neHHOM Ha CHMD03HyMe no nepcneKTHBaM Hcnonb30BaHHJI 

YCKOpHTeneR HH3KHX 3HeprHR /llOH,l\OH, 1970/, B KOTOpOM 

npHBe,l\eHa CXeMa pacnono~eHHJI ,1\eTeKTOpOB OTHOCHTenbHO 

KOnbQ.eaoro aHanH3aTopa ,1\n.ll H3MepeHHJI non.llpH3aUHH HeRT

poHoB. 

B 6onbWOM 'IHCne 3KcnepHMeHTOB B Ka'leCTBe aHanH3a

Topa non.llpH3aUHH qacTHU Hcnonb3yeTCJI renHR. B HHCTHTyTe 

.11,1\epHWX HCCne,l\OBaHHR /KHeB/ DpH H3y'leHHH DOn.llpH3aUHH 

npOTOHOB B peaKUHH
20 Ne(p,p ) 20 Ne C 3HeprHeR 2,2 -

3,4 MaB ApUHMOBH'IeM H .l\p/
10/ ycnewHo Hcnonb30BaH 

non.llpHMeTp ~BORHoro pacce.IIHHJI c KOnbueaoR ra30BOR 

MHWeHbiO. llpHMeHeHHe Konbueaoro aHanH3aTopa no3aonHno 

yaenH'IHTb 3cWJeKTHBHOCTb DOn.llpHMeTpa npH6nH3HTenbHO 

B 50 pa3 no cpaaHeHHIO c MeTO.l\HKOR H3MepeHHJI neao- npaaoR 

aCHMMeTpHH DpH ynpyrOM pacceJIHHHH. 3aMeTHM, 'ITO 3Ta 

KOnH'IeCTBeHHaJI OUeHKa yaenH'IeHHJI HHTeHCHBHOCTH 00,1\T

Bep~aeT pe3ynbTaTbl HaWHX paC'IeTOB H H3MepeHHR/2 •4/. 

B 3aKniO'IeHHe yKa~eM eiUe Ha O.l\HY B03MO)I(HOCTb 

,1\anbHeRwero coaepweHCTBOBaHHJI o6cy~aeMOR MeTO.l\HKH. 

Ha puc. 36 npHBe~eHa cxeMa KOM6HHHpoaaHHoro non.llpH

MeTpa, peanH3aUHJI KOTOpOR DOBbiCHT 3cWJeKTHBHOCTb HCDOnb-

30BaHHJI HOHHOrO D}"'Ka, pa6oqero BpeMeHH YCKOpHTenJI, 

perHCTPHPYIOIUeR H H3MepHTenbHOR annapaTypbl. TaKoRnpH-

6op D03BOnHT 3a 0.1\HY 3KCD03HUHIO nonyqaTb 3KCDepHMeH

TanbHble ,1\aHHble ,1\n.ll onpe,l\eneHHJI non.llpH3aUHH npH .1\BYX 

yrnax 01 < 90 H 02 '> 90° . C DOMOIUbiO nporpaMMbl ,1\nJI Bbi

'IHCneHHJI reoMeTpH'IeCKOro ~aKTopa H cpe,l\HeR non.llpH3a

UHOHHOR CDOC06HOCTH /4/ MO)I(HO HaRTH ODTHManbHYIO reo

MeTpHIO H ,1\n.ll KOM6HHHpoaaHHOR cxeMbl 3KcnepHMeHTa. Pa-

3yMeeTCJI B TaKOM DOn.llpHMeTpe B03MO>KHO HCDOnb30BaHHe 

KaK Konbueawx aHanH3aTopoa, TaK H ynoMHHaBWHXCJI awwe 

aHanH3aTopoa UHnHH.l\PH'IeCKOR ~opMbl. llpH npoae,l\eHHH 

H3MepeHHR DOn.llpH3aUHH 'laCTHU DO,l\ yrnaMH "anepe,l\" / 2 / 

H "Ha3a,l\" /CM. puc. 1/ OCTaeTCJI He,l\OCTYDHOR ,1\n.ll HC-

cne~OBaHHJI o6naCTb yrnOB BblneTa 'laCTHU OKOJ10 

90°(75°<0< 105°). B npe,l\naraeMOM KOM6HHHpoaaHHOM non.II

PHMeTpe y~aCTCJI 3Ha'IHTenbHO yMeHbWHTb 3TOT HHTepaan. 
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AaTopw awpa*aroT 6naroAapHOCTL COTPYAHHKaM Mexa
HH"'eCKHX MaCTepCKHX 3a Ka"'eCTBeHHOe H3rOTOBneHHe DOflJI• 
pHMeTpa, E.ll.OcHneHKO 3a npeAOCTaaneHHe KonL:u;eawx no
nynpoBOAHHKOBWX AeTeKTOpOB, ci>.Accllypy 3a yqaCTHe B Ha
qanbHOB CTaAHH AaHHOB pa60TLI, U.A. qenyp"'eHKO H rpynne 
3KcnnyaTa:o;HH 3r-s 3a o6ecne1.feHHe 6ecnepe6oiiHoii pa6oTLI 
yCKOpHTenJI. 
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