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06filAff XAPAKTEPHCTHKA PABOT~ 

AKTyanbHOeTb. OTKpllTHe KBapx-napTOHHOR eTpyKTypu anpoHOB npHBeno 

K TOMY, 'ITO HX B3aHMoneReTBHe eTano paeeMaTpHBaTbeH KaK eno*HUR 

AHHaMHqeeKHR npoueee, npOTH*eHHUR B npoeTpaHeTBe H BpeMeHH. Pa3Mepu 

o6naeTH, B KOTOpoR npoHeXOAHT ¢0PMHpOBaHHe KOHetJHoro anpoHHOro 

eoeTOHHHH, MoryT npeeumaTb pa3Mep HYKROHa H npH noeTaTO'lHO 6onbmoR 

3HeprHH B3aHMoaeReTBHH eTaHOBHTbeH epaBHHMUMH e pa3MepaMH aTOMHUX 

Hnep. IT03TOMy HnepHyD epeny MO*HO Henonb30BaTb KaK aHanH3aTop 

npoeTpaHeTBeHHO-BpeMeHHOR KapTHHU npoueeea anpoHH3aUHH. 

HeenenoBaHHe B3aHMoneReTBHR anpoHOB eueoxoR 3HeprHH e aTOMHUMH 

HapaMH, HapHny e HeenenoBaHHeM anpoH-anpoHHUX eTORKHOBeHHR, OTKpueaeT 

HOBUe B03MO*HOeTH nnH H3ytJeHHH npoeTpaHeTBeHHO-BpeMeHHOR KapTHHU 

¢opMHpOBaHHH anpoHOB, TeopeTHtJeeKaH HHTepnpeTaUHH KOTOpoR Bee eme 

BeebMa HeOAH03HatJHa H BO MHOrHX OTHOllieHHHX HOeHT KatJeeTBeHHUR 

xapaxTep. 

BnH Toro, tJTo6u enenaTb Hane*Hue eueonu o nHHaMHKe npoueeea, 

HenORb3YH A-3aBHeHMOeTb pa3RH'lHUX xapaKTepHeTHK, Heo6xonHMO eneuH

anbHO nono6paTb peaKUHD H KHHeMaTH'leCKYD o6naeTb, rne HHTepeeyDmHe 

Hae 3¢¢eKTU yeHneHU. B qaeTHOeTH, Heo6xonHMO nnaHOMepHoe H3ytJeHHe npH 

pa3RH'lHUX 3HeprHHX npoueeeoe HHKRD3HBHOro po*neHHH anpoHOB B hA -

eoyaapeHHHX npH xr --t 1. 

XOTH IlOITUTKH eTpororo ontteaHHH MHrKHX anpoHHUX npoueeeoB B 

KBaHTOBOR xpoMonHHaMHKe ( KXB) HaTanKHBaDTeH Ha HepemeHHYD npo6neMy 

6onblliHX paeeTOHHHR, eymeeTBYDT pa3RHtJHUe ¢eHOMeHonorHtJeeKHe MonenH, 

Henonb3YDDlHe HneH KXB, KOTOpue npH onpeneneHHUX ynpomeHHHX Il03B0RHDT 

IlOHHTb oeHOBHUe 3aKOHOMepHOeTH 3THX npoueeeoe. B HaeToHmee BpeMH npH 

onHeaHHH npoueeeoe anpoH-HnepHoro paeeeHHHH oeTaDTeH PHA HepemeHHUX 

npo6neM, TaKHe xax: 

HeonH03HatJHOeTb B onpeneneHHH IlOHHTHH nnHHU ¢opMHpoeaHHH, 

eBH3aHHaH e TeM, 'ITO anpoH HBnHeTeH KOMil03HTHUM 061,eKTOM; 

noenenoeaTenhHUR ytJeT 3¢¢eKTOB 3KpaHHpoeaHHH UBeTa BHYTPH 

anpoHoB H HeynpyrHx nonpaeox K eetJHHHD nornomeHHH anpoHOB B Hnpe; 

- yqeT nornomeHHH KBapxa (HRH eTpyHU) B Hnpe. 

PemeHHe 3THX eonpoeoe Tpe6yeT xax ·nanbHeRmero pa3BHTHH 

TeopeTHtJeeKHX npeneTaBneHHH O npoeTpaHeTBeHHO-BpeMeHHOR eTpyKType 

anpoH-HnepHUX B3aHMoneReTBHR, TaK H HaKonneHHH HODOR 3KenepHMeH

TanbHOR HH¢0pMaUHH. 
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Pa6oTa noCB.llll(eHa 3KCnepHMeHTaJibHOMY 

HHKJ!ID3HBH08 nepe3apHnKH K+ - Me30HOB Ha Hnpax: 

K+ + A - K
0 

+ X 

+ *o K + A - K (892) + X 

H3y'!eHHID npoueccoB 

( 1 ) 

( 2) 

npH 3HeprHH 11,2 f3B B o6JiaCTH ~parMeHTaUHH ny'IKOBOA '!aCTHUU, 

xf ?.: 0. 4 H naJihHeAweMy pa3BHTHID TeopeTH'!eCKoro onHCaHHH 

npocTpaHCTBeHHO-BpeMeHHOA KapTHHU anpoH-HnepHUX B3aHMOneAcTBH8, 

Y'IHTUBaIDIJleMy KaK 3~~eKTU 3KpaHHpOBaHHH UBeTa, TaK H Heynpyroe 

pacceHHHe UBeTOBOA CTpyHu npH o6pa30BaHHH JIHnHpyIDIJlHX anpoHOB. 

UeJib pa6oTU - nony'!eHHe HOBUX 3KcnepHMeHTaJibHUX naHHUX O MHrKHX 

anpoH-HnepHUX B3aHMone8CTBHHX npH npoMe~yTO'IHUX 3HeprHHX, HCCJienoBa

HHe 3~~eKTOB UBeTOB08 npo3pa'IHOCTH H 3aKOHOMepHOCTe8, o6ycJIOBJieHHUX 

HaJIH'!HeM BpeMeHH ~OpMHpOBaHHH npH o6pa:ioBaHHH JIHnHPYIDUlHX '!aCTHU Ha 

Hnpax, TeopeTH'IeCKOe onHCaHHe npocTpaHCTBeHHO-BpeMeHHOA CTPYKTypu 

anpoH-HnepHUX B3aHMone8CTBH8. 

Hay'!HaH HOBH3Ha. BnepBue H3MepeHU nBa~nu nH~~epeHUHaJibHUe 

ce'!eHHH HHKJ!ID3HBHoro o6pa30BaHHH K0
- H K*0

- Me30HOB B npouecce 

nepe3apHnKH K+-Me30HOB Ha Hnpax npH 3HeprHH 11,2 f3B. HccnenoBaHa HX 

A-3aBHCHMOCTh. 

rrpenno~eHo TeopeTH'!eCKOe onHCaHHe npocTpaHCTBeHHO-BpeMeHHOA 

CTPYKTypu npouecca po~neHHH JIHnHpyIDIJlHX anpoHOB Ha Hnpax C yqeTOM 

3~~eKTOB' o6ycJIOBJieHHUX 3KpaHHpOBaHHeM UBeTa BHYTPH anpoHOB H 

HaJIH'!HeM nnHHU ~opMHpoBaHHH. B paMKax pa3BHToro nonxona nocTHrHyTo 

ynoBJieTBOpHTeJibHOe onHCaHHe 3KcnepHMeHTaJibHUX naHHUX, OXBaTUBaIDmee 

WHpOKHA KJiacc anpoH-HnepHUX peaKUHA B o6JiaCTH ~parMeHTaUHH ny'!Ka. 

Jl~KTH'IeCKaH ueHHOCTh. Pa3pa6oTaH H BHenpeH B npaKTHKY 

~H3H'IeCKoro 3KCnepHMeHTa HOBUA cnoco6 H3rOTOBJieHHH JierKHX H npO'IHUX 

~OKYCHPYIDUlHX 3epKaJI npHMoyroJibHOA ~OpMU C OCHOBOA H3 6ucTpOTBepneIDmeA 

neHu. IlpOH3BeneHHUe 3THM cnoco6oM 3epKaJia HCnOJih3YIDTCH B qepeHKOBCKHX 

C'IeT'IHKax, pa6oTaIDIJlHX n COCTaBe ycTaHOBKH fHIIEPOH. 

CKOHCTpyHpoBaH H H3rOTOBJieH WHpOKoanepTypHUA BOChMHKaHaJihHUA 

noporonuA '!epeHKOBCKHA C'IeT'!HK. AHaJIH3 HH~OpMaUHH, noJiy'!eHHOA C ero 

yqacTHeM, noKa3aJI 3~~eKTHBHOCTh ero npHMeHeHHH npH H3y'!eHHH 

anpoH-anpOHHUX H anpoH-HnepHUX B3aHMoneACTBH8 Ha ycTaHOBKe fHIIEPOH. 

HcnOJih30BaHHe 3TOro neTeKTopa cnenano B03MO~HUM nony'!eHHe HOBUX 

2 
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Hay'IHUX pe3yJihTaTOB, cpenH KOTOpux: H3MepeHHe nBa~nu nH~epeHuHaJibHUX 

ce'!eHHA HHKJ!ID3HBH08 nepe3apHnKH K+-Me30HOB Ha 

3KcnepHMeHTaJibHOe HCCJienoBaHHe npoueccoB HHKJ!ID3HBHoro 

Hnpax, 

po~neHHH 

nceBnocKaJIHpHUX H BeKTOpHUX Me30HOB B rrp, pp H Kp B3aHMone8CTBHHX. 

~H3H'!eCKaH HHTepnpeTaUHH npocTpaHCTBeHHO-BpeMeHHOA KapTHHU 

o6pa30BaHHH anpoHOB, pa3BHTaH B nHccepT~UHH, npOHCHHeT pOJih 3~eKTOB 

3KpaHHpOBaHHH UBeTa H nnHHU ~OpMHpOBaHHH B anpoH-anpoHHUX H anpoH

HnepHUX B3aHMoneAcTBHHX H 6yneT noJie3Ha npH nJiaHHpOBaHHH nporpaMMU 

HCCJienoBaHHA nHHaMHKH CHJ!hHoro B3aHMone8CTBHH npH BUCOKHX 3HeprHHX. 

ABTO.P 3alJlHIJlaeT 

1. Pe3yJihTaTU pa3pa60TK~, Co3naHHH H HCCJienoBaHHH WHpOKOanep

TypHoro BOChMHKaHaJihHoro ra3oBoro noporoBoro qepeHKOBCKoro C'IeT'IHKa. 

2. Pe3yJihTaTU 3KCnepHMeHTaJIHOro HCCJienoBaHHH npoueccoB 

HHKJ!ID3HBH08 nepe3apHnKH K+-Me30HOB Ha Hnpax, BUnOJIHeHHoro C 

npHMeHeHHeM pa3pa6oTaHHo8 annapaTypu H co3naHHoro nporpaMMHoro 

o6ecne'!eHHH. 

3. Pe3yJihTaTU TeopeTH'!eCKOro HCCJienoBaHHH npocTpaHCTBeHHO -

npeMeHHoA cTpyKTypu npouecca anpoH-HnepHoro B3aHMonecTBHH c y'IeToM 

UBeTOB08 npo3pa'IHOCTH Hnpa H nJIHHU ~OpMHpOBaHHH BTOpH'IHOro anpoHa. 

Anpo6aUHH H ny6JIHKaUHH. .llHccepTaUHH HanHCaHa Ha OCHOBe Hay'!HUX 

pa6oT, BUnOJIHeHHUX c yqacTHeM aBTopa B Jia6opaTOPHH HnepHUX ripo6JieM 

OHHH B nepHon c 1983 no 1990 rr. MaTepHaJIU, BKJ!ID'!eHHUe B nHccepTaUHID, 

noKnanuBaJIHCh Ha pa60'!HX COBemaHHHX coTpynHH'!eCTBa fHIIEPOH, Hay'!HUX 

ceMHHapax JIHII H JIB3 (OHHH), H~B3 (CepnyxoB), CO~HACKoro YHHBepCHTeTa 

HM. KJIHMeHTa OXpHncKoro (HPE), Ha Me~nyHaponHoA WKOJ!e no ~H3HKe 

OHHH-UEPH (BapHa, HPE, 1987 r.J, a TaK~e Ha EBponeACKOA KOH~epeHUHA 

no ~H3HKe BUCOKHX 3HeprH8, (Ynncana, lliBeUHH, 1987 r. ). no pe3yJihTaTaM 

HCCJienoBaHHA, COCTaBJIHIDIJlHX OCHOBY nHccepTaUHH, ony6JIHKOBaHO 7 pa6oT. 

CTpYKTypa H o6~eM nHccepTaUHH . .llHCCepTaUHH COCTOHT H3 BBeneHHH, 

'!eTupex rJiaB H 3aKJIID'!eHHH. Pa6oTa H3J!O~eHa Ha 120 MaWHHOnHCHUX 

CTpaHHUaX, BKJIID'!aH 31 pHCYHOK H 7 Ta6JIHU. EH6JIHOrpa~H'!eCKHH cnHCOK 

conep~HT 116 CCUJ!OK H BKJ!ID'!aeT 121 Ha3BaHHe. 
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COBEPEAHHE PAEOTH 

Bo BBeneHHH o60CHOBaHa aKTyanbHOCTb npo6neMU, KpaTKO onHcaHU 

coapeMeHHUe npencTaBneHHH O npocTpaHHCTBeHHO-BpeMeHHOH CTpyKType 

anpoH-anpoHHUX H anpoH-HnepHUX CTORKHOBeHHH npH JlUCOKHX 3Hepnrnx. 

IloKa3aHO, '!TO 3KcnepHMeHTanbHOe HccnenoBaHHe OTHOllleHHH ce'leHIIH 

o6pa30BaHHH anpoHOB Ha Hnpe H Ha HYKROHax MOJKeT cnyJKHTb IICTO'IHIIKOM 

HH¢0pMaUHH O CBOHCTBax B3aHMoneucTBIIH H 'IYBCTBHTenbHO K npencKa3aHIIHM 

pa3RH'IHUX Moneneu. C¢opMynHpOBaHU HeKOTopue HepellleHHUe npo6neMU 

onHcaH11H anpoH-HnepHoro pacceHHHH. 

B nep_aon rnaae naeTcH onHcaHHe ny'IKOBoro cneKTpoMeTpa ll 

cneKTpOMeTpa BTOpH'IHUX '!aCTHU ycTaHOBKH rHIIEPOH, pacnonoJKeHHOH Ha 18 

KaHane ycKOpHTenH H$B3 (CepnyxqB). CxeMa cneKTpOMeTpa BTOpH'IHUX 

'!aCTHU noKa3aHa Ha pHc.1. 

IlpHBOnHTCH HOBaH TeXHOnorHH H3rOTOBneHHH nerKIIX B npO'IHUX 3epKan 

C OCHOBOH H3 6ucTpOTBepneIDmeu neHU. OnHcaH IIIHpOKOanepTypHUH 

BOCbMHKaHanbHUH ra30BUH noporoBUH qepeHKOBCKHH C'leT'IHK ~, BKRID'leHHUH 
' 6 

B COCTaB cneKTpOMeTpa BTOpH'IHUX '!aCTHU. KOHCTPY.KUHH C'leT'll!Ka 

cxeMaTH'IHO noKa3aHa Ha pHC 2. Pa3Mepu C'leT'IHKa 240X240X95 CM
3

. 

IlpHBeneHU pe3ynbTaTU era 11cnuTaH!IH Ha ny'IKe. Pa3pe11IeH11e no CKOpOCTH 

COCTaBnHeT BenH'IHHY o~/~ = · 3.10-
5

• PacnpeneneH!IH Ha pHC.3. 

11nnIDCTpHpyIDT 3¢¢eKTIIBHOCTb 11cnonb30BaHIIH HH¢0pMaUHH co C'leT'll!Ka npll 

o6pa60TKe '!aCTH naHHUX,nony'leHHUX Ha ycTaHOBKe rHIIEPOH. fHCTOrpaMMa 1 

y 
[M] ~ "10K-2 C6 OK-9 "1rl<-3 

r. 
-q- I I \III 

M OK-6 MC-12 

0 r !11~1111111 □ !!lllltJ II! IU j PHC.1 cneKTpOMeTp ,, 
'laCTHU 

,, 
BTOpH'IHUX 

OK-7 
ycTaHOBKll rHITEPOH 11- "10K-1 

rz 
OK-8 rl(-l() Kl<-4 
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PHC.2 cxeMa KOHCTpyKUHH C'leT'IHKa 

nony'leHa 6e3 11cnonb30BaH!le llH¢0pMaUilll OT C'leT'll!Ka. B rHcTorpaMMY 2 

nonTaepn11nacb BOIIIRII co6UTIIH, 

C'leT'lllKOM. 

B KOTopux COOTBeTCTBYIDlllaH r11n0Te3a 

Nial Y' 
60 

Nl5 117;2, 
1"ill I I 11 I 

,o 1001 I~ 11oo,r:;11 I 

20 LJt'._j_jJ sa I ,l 1;,;.,• 11..l: I 

0,L8 052 0.7 0,8 0,9 
Mt'II•!Tl·J,r,a Mt'it·K), rlB 

PHC.3 PacnpeneneHHH co6UTHH 

peaKUHH (1) H (2) no 
+ -

3¢¢eKTHBHOH Macce M(h h) 

B npennonoJKeH1111: 

( a) h+h- = rr•rr-

(6J h+h- = K+rr-

Bo BTOJ?.OH rnaae onHCUBaIDTCH o6maH cxeMa o6pa60TKII naHHUX II 

aHanH3a 3KCilepHMeHTanbHOH OCHOBHUe anropHTMU, Hcnonb3yeMue nnH 

HH¢opMaUHH, perHcTp11pyeMOH ycTaHOBKOH rHITEPOH B 3Kcnep11MeHTax no 

HccnenoBaHHID npoueccos llHKRID3llBHOro o6pa30BaHHH K
0

- H K*
0

- Me30HOB B 

ny'!Kax pa3Rll'IHOro KBapKOBOro COCTaBa (rr,K,p) Ha aonoponHOH H HnepHUX 

MllllleHHX. 

rronpo6Ho 

ITOKa3aHO, '!TO 

on11caH anropHTM 

naHHUH anropHTM 

3Ha'!eH!IH Mace 'laCT!lU. 

pacno3HaBaH!IH 

06ecne'l11BaeT 

5 
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06cy~.naPTCH MeT0.1\HKa H pe3ynbTaTL1 onpeneneHHH 3¢¢eKTHBHOCTH 

perHCTpauHH co6LITHH Ha ycTaHOBKe rHTIEPOH. TipH BLl4HCneHHH reoMe

TpH4eCKOH 3¢¢eKTHBHOCTH (aKcenTaHca) HCITOnb3yeTCH MeT0.1\ cymecTBeHHOH 

BLI60pKH, 4TO Ha nopH.1\0K COKpamaeT 4HCno C06LITHH, reHepHpyeMLIX npH 

M0,1\eRHpOBaHHH npoueccoB MeT0.1\0M MOHTe-Kapno, 6e3 noTepH T04HOCTH 

pacqeToB. Ha pHc.4 noKa3aH aKcenTattc .nnH npoueccoB (ll H (2l. 

E,",/4 

10 

5 1 

K'~n+n-

0.5 0.7 

*o + -
K 18921-K n 

0,9 XF 0,5 0,7 

PHC.4 reoMeTpH4eCKaH 3¢¢eKTHBHOCTb .nnH perHCTpauHH 
npoueccoB (ll H (2) 

Tipe.nno~eH MeT0.1\ onpe.neneHHH 3¢¢eKTHBHOCTH cneKTpOMeTpa .!\RH 
+ + -HCCRe,1\0BaHHH HHKRP3HBHLIX npoueccoB THna h +A - h h +X, KOTOpLIH 

OCHOBhlBaeTCH 

TonoRorH4ecKH 

3¢¢eKTHBHOCTb 

Ha onpe.neReHHH 3¢¢eKTHBHOCTH 
+ 

perHCTpaUHH .nnH 

6nH3Koro npouecca 
K -

+ + -rr rr rr onpe.neneHa 

TpeKOBLIX .neTeKTOpOB ycTai-IOBKH. TipH ITOMOWH 55000 

BOCCTaHOBReHHLIX pacna.noB 

ycTaHOBKH, BKRP4aPWPaH B 

anropHTMOB o6pa60TKH. Ha 
+ + -Mace M( rr rr rr l . 

+ + + -
K - rr rr rr nony4eHa nonHaH 3¢¢eKTHBHOCTb 

ce6H 3¢¢eKTHBHOCTH .neTeKTOpOB. TpHrrepa H 

pHC. 5 noKa3aH THITH4HLIH cneKTP 3¢¢eKTHBHLIX 
j 

B TE_eTbeA rRaBe OITHCLIBaPTCH nocTaHOBKa 3KCnepHMeHTa H 

CTaTHCTH4eCKHH aHaRH3 .naHHLIX npH H3y4eHHH npoueccoB (1) H (2). 

Tipe.ncTaBReHLI pe3ynbTaTL1 3KcnepHMeHTaRbHOro HCCRe,1\oBaHHH HHKRP3HBHoro 

o6pa30BaHH51 K0
- H K*0 (892)- Me30HOB B K+A - B3aHM0,1\eHCTBHHX (A= Be, 

cu,Pb ) npH 3HeprHH 11,2 f3B. H3MepeHLI ,1\Ba~,1\LI .1\H¢¢epeHUHaRbHLie 

Ce4eHH51 d
2
cr /dx dp 

2 
B o6naCTH ¢parMeHTaU~H HaneTaPmefi qacTHULI ( 0. 4 s 

f t 
xr s 1 l H pt < o, 5 f3B/c. TioRy4eHHLie ce4eHHH noKa3aHLI Ha pHc. 6 .nnH 

peaKUHH ( 1) H Ha pHC. 7 .!\RH peaKUHH ( 2 l . o6cy~naeTCH HX 

A-3aBHCHMOCTb. OTHOWeHHH ceqeHHH Ha pa3nH4HLIX H.npax noKa3LIBaPT CRa6yP 

TeH.neHUHP K yMeHbWeHHP C pocTOM X H He 3aBHCHT OT p . OTHOWeHHH 
f . t 

6 

} 

1 

' ( 

\ 
' ( 

N 
4 MeV 

2400 

1600 

800 

420 470 

M0 = 493,3 MeV 

r = 14,1 MeV 

520 570 M (n+itnl MeV 

PHC.5 THITH4HLIH cneKTp 

3¢¢eKTHBHLIX Mace 
+ + -CHCTeMLI rr rr rr 

*o o HHBapHaHTHLIX ceqeHHH F(xf) .nnH peaKUHH C o6pa30BaHHeM K (892)- HK -

Me30HOB Ha pa3RH4HLIX H.1\pax He 3aBHCHT OT aTOMHoro HOMepa 51.1\pa H 

pacTyT npH xr ---t 1. 

;~ 1:i 
;t 05r • ·r 

•~'"' ''"' r .,.,,.,., "'""'" , I , •"°'"'" W-L.-::J~-• ... L,, ._,_...l._ 
~ ~ m OS~~ M ~ 09 OS 07 09 OS 07 M~ 

PHC.6 nBa~,1\LI .1\H¢¢epeHuHaRbHLie HHBapHaHTHLie ceqeHHH 
F(xf,pt) .!\RH peaKUHH (1) 

B 4eTBepTofi rRaBe npe.nno~eHO OITHCaHHe HHKRP3HBHLIX a.npoH-H.nepm,ix 

B3aHM0,1\eHCTBHH H HX npocTpaHCTBeHHO-BpeMeHHOH CTPYKTypu. 06cy~.naPTCH 

HeynpyrHe nonpaBKH K 3HKOHaRbHOMY npH6nH~eHHP H MeT0.1\ co6CTBeHHLIX 
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COCTOHHHH. 

ceqeHHH 

O'tot 

1000 

10 

F(X.,.P,l 

= 'rt!tjt +••11th 
100 I- t t 1+ + • + 

t+ +· 
50 f-T Cu t + 

+ ♦ 

t + ++ It.+·· ·1tt ++. 
Be ♦ 

10 

5 

P,•0.OSr:38/cl P,•0,15 r:iBJc I P,aQ25raB/c 

lf:h 1
1

11~ 
t + l 

lt,,, ti 
t t 

P, 0 0,JSrJB/cl P,•0.45 rJB/c 

Q,5 OJ 0,9 0,5 07 0,9 Q,5 0,7 0,9 0,5 0,7 0,9 0.S 0,7 0,9X, 

PHC.7 nsa~nu nH~~epeHUHanbHlle HHBapHaHTHUe ceqeHHH 
F(x,,pt) nnH peaKUHH (2) 

BBeneHa napaMeTpH3aUHH 3aBHCHMOCTH nonHUX anpoH-anpoHHllX 

OT cpentteKBanpaTHqHoro 

A 

pairnyca anpotta, yqHTUBaJOIUaH 

3KpaHHpOBaHHe UBeTa KBapKOB. ITpH 

ee DOMOIUH ODHCaHU nonHue HeHTpOH

HnepHUe ceqeHHH (pHc.8). H3 3Kcne

pHMeHTanhHllx nattttux nonyqetta oueHKa 

nnH nonepeqttoro pa3Mepa UBeToBofi 

CTpyHu p
0 

= 0, 1 fm. 

B nanhHefirneM o6cy~naJOTCH nn»Ha 

~OpMHpOBaHHH nHnHpyJOIUHX . anpoHOB H 

B3aHMonefiCTBHe CTPYHll BHYTPH Hnpa. 

IToKa3aHo, qTo nocnenttee npHsonHT K 

H3MeHeHHIO BepOHTHOCTH po~neHHH 

anpotta. 

ITposonHTCH attanH3 pa3nHqHUX 
PHc.8 rronttue HefiTpott-Hnepttue 
ceqeHHH. KpHBaH - pe3ynhTaT 

TeopeTHqecKoro suq»cneHHH 
MexaHH3MOB o6pa30BaHHH nHnHpyJOIUHX 

qacTHU B anpoH-HnepHUX B3aHMonefi

CTBHHX. rronyqeHU BUpa~eHHH nnH 

nH~~~epeHUHaflbHllX ceqeHHH, yqHTUBaJOIUHe BflHHHHe 3KpaHHpoBaHHH UBeTa 

BHYTPH anpoHOB, B3aHMonefiCTBHH CTpyHu B Hnpe H 3~~eKTll, o6ycnosneHHUe 

Han»qHeM nnHHll ~OpMHpOBaHHH anpoHOB. 
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B paMKax pa3BHTOro nonxona nposeneH aHaRH3 npoueccos 
HHKfll03HBHoro o6pa30BaHHH anpOHOB B anpoH - HnepHUX B3aHMonefiCTBHHX 

(rr+A - rr++X, pA - p+X, rrA - p+X, pA - A+X, K+A - K0 +X) npH 
pa3nHqHux 3HeprHHX nepaHqHoro anpotta (10 - 400 f3B). rronyqeHo 

ynosneTBOpH- TeflbHOe ODHCaHHe 3KCnepHMeHTaflbHUX naHHllX. Ha PHC.9 

TeopeTHqecKHe npencKa3aHHH cpaBHHBaJOTCH_c 3KcnepHMeHTanbHllMH naHHUMH 

nnH npouecca pA - pX npH 3HeprHH 100 f3B. Ha pHc.10 np»senettu Harn» 

nattHue nnH npoueccoa (1) H (2) BMecTe c pe3ynhTaTaMH pacqeToB. ouetteH 

K03~~HUHeHT HaTH~eHHH UBeTOBOH CTPYHU K. 

PHC.9 Pe3ynhTaTU pacqeTa 

dcrA/dx nnH peaKUHH 
£ 

Pb 

Ag 
,....__ 

pA-) pX npH 3HeprHH 3o 
100 f3B/c 0:: • 

14.00 -:,-----------------~ 

12.00 

10.00 

8.00 
,....__ 
x 
~ 6.00 

4.00 

2.00 

i 
+1 

t 

f 
+t 

f 
.f 

9 

I Cu 

~ 

0.5 0.6 0.7 
x, 

f Al 

I 

-,..__ C 

0.6 •0.9 1.0 

PHC.10 OTHOllieHHH ceqeHHH 
R(Pb/Be) H R(Cu/Be) nnH 

peaKUHH (1) ( ) H (2) ( ) 
KpHBaH - pe3yflhTaT 

TeopeT»qecKoro pacqeTa 



B 3aKnDqeHHH C¢0pMynHpOBaHU OCHOBHUe pe3ynhTaTU nHccepTaUHH. 

1. Pa3pa6oTaH H BHenpeH B npaKTHKY ¢H3HqecKoro 3KCITepHMeHTa 

HOBUH cnoco6 

npsrnoyronhHOii 

H3rOTOBneHHSl 

¢0pMU C 

nerKHX 

OCHOBOH 

H 

H3 

npoqHux ¢oKycHpyDIUHX 3epKan 

6ucTpOTBepneDmeii neHu 

neHononHypeTaHa nnY-3C. MHoroneTHHH OITUT HCITOnh30BaHHSl 3THX 3epKan B 

qepeHKOBCKHX cqeTqHKax ITOKa3an CTa6HnhHOCTb BO BpeMeHH HX BUCOKHX 

¢OKYCHPYDIUHX H cBeTOOTpa~aDIUHX CBOHCTB. 

2. CKOHCTpyHpoBaH H H3rOTOBneH lliHpoKoanepTypHUH BOCbMHKaHanhHUH 

noporoBUH qepeHKOBCKHH cqeTqHK. nocTHrHyTue 3HaqeHHSl napaMeTpa No= 90 
-1 -s 

CM H COOTBeTCTBYDIUee pa3perneHHe no CKOpOCTH ~~/~ = 2,8.10 

HaxonHTCH Ha ypoBHe napaMeTpoB nyqrnHx npH6opoB nono6Horo THna. 

CqeTqHK BKnDqeH B COCTaB ycTaHOBKH rMnEPOH; aHanH3 HH¢0pMaUHH, 

nonyqeHHOH Cera yqacTHeM, noKa3an 3¢¢eKTHBHOCTh era npHMeHeHHSl npH 

H3yqeHHH MHOroqacTHqHUX npoueccoB. 

3. Co3naH 3¢¢eKTHBHUH anropHTM 

co6UTHH Ha ycTaHOBKe rMTTEPOH. 

BUqHcneHHSl aKcenTaHca perHCTpaUHH 

4. npenno~eH H peanH3oBaH MeTon onpeneneHHH 3¢¢eKTHBHOCTH 

THna h++A -cneKTpoMeTpa nnH HccnenoBaHHH HHKnD3HBHUX npoueccoB 
+ -h h +X. MeTon OCHOBUBaeTCSl Ha onpeneneHHH 3¢¢eKTHBHOCTH perHcTpaUHH 

nnH TononorHqecKH 6nH3KOro npouecca K+- rr+rr+rr-. 

5. BnepBUe H3MepeHU nBa~nu nH¢¢epeHuHanhHUe ceqeHHSl HHKnD3HBHOro 

o6pa30BaHHSl K0
- H K*0

- Me30HOB B npouecce nepe3apHnKH K+-Me30HOB Ha 

Hnpax npH 3HeprHH 11,2 r3B. MccnenoBaHa HX A-3aBHCHMOCTb. 

6. npenno~eHa napaMeTpH3aUHSl 3aBHCHMOCTH nonHUX anpoH-anpoHHUX 

ceqeHHH OT cpenHeKBanpaTHqHoro panHyca anpoHa. TTpH ee noMOIUH onHCaHU 

nonHue HeiiTpOH-Hnepmie ceqeHHH. M3 3KcnepHMeHTanhHUX naHHUX 

nonyqeHa oueHKa nonepeqHoro pa3Mepa UBeTOBOH cTpyHu p
0 

= 0,1 fm. 

7. OnHCaHa npocTpaHCTBeHHO-BpeMeHHaSl CTPYKTypa npouecca anpoHH-

3aUHH, xpOHOnorHSl o6pa30BaHHSl anpoHOB npH BUCOKHX 3HeprHHX. Pa3BHTa 

Monenh B3aHMoneiiCTBHSl anpoHOB C HnpaMH. 

8. Ha OCHOBe aHanH3a npouecCOB HHKnD3HBHoro o6pa30BaHHSl anpoHOB 

B anpoH-HnepHUX B3aHMoneiiCTBHSlX ( rr+A - rr+ +X, pA - p+X, rrA ----) 

p+X, pA ----) A+X, K+ A - K0 +X) npH pa3nHY,HUX 3HeprHHX nepBHqHoro 

anpoHa ( 10 - 400 r3B) oueHeH K03¢¢HUHeHT HaTSJ~eHHSl UBeTOBOH CTPYHU 

K. = 3 r3B/fm. 
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