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1. B B e .o e H :11 e 

. . 
Vi ccne.ooaaaHe peaKUHii, npoTeKaiOUlHX npH coy .oapeHH:If npoTOHOB c .oeii:TpoHa-

MH, m3m!OTCSI Y.ll06HbiM MOTOJlOM :lf3y'leH:IfSI B38HMO.ll9fiCTBIISI IIpOTOH8 C Heii:TpOHOMo 

B o6nacTH aHeprHii ~ 1000 Mae, ne:lli:·ameii aHa'IHTOJihHO Buiwe nopora MeaoHo-

o6paaoBaHHSI 1280 Ma81, 

IIOJlHbiX cetteH:If11: p- n.. 

STOT MOTO.ll C yciiOXOM npHMOHSIJlCSI KBK IIpH :lf3M9p0H:If:lf 

B38HMO.llOfiCTB:IfSII
1
I, TaK :If C UOJlh!O IIOJlY'IOH:IfSI CBO.llOHHH 

0 peaKU:IfSIX o6pa30B8HHSI 
,... 121 B . u 

,., -MP.30HOB • Jl:lfSIHHO CBSI3:1f HYKJlOHOB B .llOHTpOHO 

Ilp:li CTOJlh 60JlhW:IfX SHOp!'HSIX HOBOJl:lfKO :If JlOI'KO MO:lli:OT 6b!Tb Y'ITOHO nyTOM BBe.oe-

11 21 
HHSI H060JlhWOH IIOIIp8BKH. K :lf3MOpSI9MbiM CO'IOHHSIM 

1 
• 

no MOpe npH6JlR)K0H:IfSI K nopory CBSI3h HYKJlOHOB B .oefiTpOHe Bee 6onee cy-

.. ~·~"' 
ill OCTBOHHhiM 06pa30M BJl:lfSIOT Ha IlpOUOCChl o6pa30B8H:IfSI· !li: -MeaoHoB. OcuoBHhiM 

:113 a¢cpeKTOB, o6ycnOBJ10HHbiX CBSI3h!O, B STOH o6naCT:If SHeprHfi SIBJ1SIOTCSI :113 MOHOHHO 

aenH'IHH ce'leHHii: :~~a-aa BHyTpHs:r.oepnoro .llB:If)KeHHSI nyKnoHoB. Cpe.oH .opyrix acp¢eK

TOB, CBSI38HHhiX C npHCyTCTB:IfOM 
11

Jl:lfWHOI'0
11 

HYKJ10H8 1 cne.oyeT OTMOT:IfTh: B38HMHOe· 

11-.31 . 
aKpanlipoBaHHe HyKnonoa IKoTopoe Mano acne.ocTBHe 6onhworo pa.o:~~yca .oefi-

Tponal 1 pea6cop6URIO pO)K.OOHHO!'O ~ -M030Ha HYKJlOHHOH napoli, aanpeT. ps:r.oa KO-

HO'IHhiX -COCTOSIH:Iffi :113-38 .oefiCTB:IfSI IIp:liHUHIIB naynH, B03MO)KH09 · BJl:lfSIH:IfO :lfHTepcpe

peHU:If:lf HyKJ10HHbiX COCTOSIHHH, BKJ18.ll OT pe8KUHfi 1 rrpoTeKSIOUl:lfX 6e3 pa3B8J18 .oefiTpO.., 

141 
Ha /ceqen:~~s:r STRX npoueccoa O'IOHh Man hi I. 

Ons:r Toro, 'IT06hl B yKaaaHHOfi o6nacTR aneprHii: nony'IHTh cae.oeHHSI o peaKURSIX 

o6pa30B8HHSI :Ji" -Me30HOB B p-n coy.oapeHHSIX :113 .llBHHhiX 0 p-d. coy .nape-

HHSIX, Heo6XO.lliiMO XOTSI fihl Ilp:li6J1:1f)KOHHO Y'IOCTh BJl:lfSIHRe C~SI3:1f HYKJlOHOB B .oefiTpO

He :If B nepBy!O O'IOpO.llh IIOIIhlT8TbCSI OUOH:IfTh BOJl:lf'IHHy :lf3MOHO~HSI CO'IOH:Iffi :113-38 

BHyTpHs:r.oepHoro .llB:If)KOHHSI I ST:If H3MeHeHHSI oco6eiiHo aHa'IHTenhHhi a6nH3H nopora, 

1'.00 COOTBOTCTBy!OUl:lffi cpaKTOp yBOJl:lf'IOH:IfSI CO'IOHHSI B03pSCTaeT .00 6eCKOHe'IHOCTHI • 

PaccMOTpeHRe aToii: aa.oa'IH 6y.oeT npoRane.oeao HH:lli:e B .oyxe HMnynbcHoro np:~~6nH~ 

:lli:OH:IfSI Ha IIpHMepe peaKU:If:lf o6pa30BBH:IfSI .J'iO -Me30HOB B p- cf COY .oapeHHSIX 

P + d - 71° + HYKJlOHhl , Ill 

151 
KoT,opas:r 6bma no.opo6ao :~~ayqena B pa6oTe • 



I 

noKaaaao, qTO aaep~eTHqecKaH 3BBHCHMOCTb ceqeHHR peaKUHA oopaaOBBHHH 

7i: -Me30HOB B HyKnoa-.a:eATpO.HHhiX coy.a:apeHHSlX H SH9pi"9THqecKHe CII9KTphi .7i"

M930HOB MOI"YT OhiTb .ZJ:OBOnbHO Toqao paccqHTBHhl Ha OCHOBBHHH llBHHhiX 0 CBOOO.a:

~ hiX HyKnoa-ayKnOHHhiX COy .a:apeHHSlXo B pace MOTpeHHOA o6nacTH SHepi"HR OT IIOpOI"B 

peaKUHA Me30H006pa30BBHHSl .0:0 .•::::: 700 .MaB BnHSlHHe CBSl3H HyKnOHOB B .a:eATpOHe 

B OCHOBHOM CBO.O:HTCSl K H3M9HeHHID BenHqHH ceqeaHA Ha-aa BHyTpHsr.a:epHOI"O ~BH

»<:eHHSl HyKnoaoB. HaA.a:eao a¢cpeKTHBHOe HM::xynbcaoe pacnpe.a:eneaHe HYKnOHOB 

n .a:eATpoae. 

·---

" 
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2. Y1MnynbcHoe pacnpe.aeneHHe HYKJIOHOB a neifTpoHe 

. penH ,paccMaTpHBaTb nefiTpOH KaK coaoKynHOCTb nsyx HyKnoHoa, .llBH)KYIUHXCH 

.apyr OTHOCUTeJibHO .apyra H npeHe6peqb HHTepcpepeHUHeH 1 TO llOJIHOe cet.Iei!He peaKUHH 

Ill MO:>KeT 6b!Tb npe.acTaBneHO B BH,lle: 

6;c1 = ]{ Opn{?m { P,,~),~j + 6pp { Pm (P,,Pz),PJ}F(~) dlz 121 

3n ecb · F('fiz} - HMnynbcHoe pacnpeneneHHe HYKJIOHOB B neifTpoHe, -R - HX 11M-

nynbc B cHcTeMe ueHTpa Mace, ~m - MaKCHMaJibHbiif riMnynbc o6pa3yJOruerocn 

:r.:" -Me3oHa, p, - HMnynbc HaneTaiCruero npoToHa, Ci"pn H 0/"P :.... Cet.IeHIIH 

0 6pa30B8HHH :fZ• -Me30HOB npH coy napeHHH HaneTaroruero npoToHa c Heti:TpoHOM 

H npoTOHOM neii:TpoHa, B o6nac:rH MaJibiX 3HaqeHHti p
1 38BHCHMOCTb Pm ( Pu4J 

HBJIHeTCH onpenenHJOIUeH B cpyHKUH'EX o,.,n' H Opp • 'lTO ll03BOJIHeT ynpOCTHTb 9Tif 

tPYHKUiiH, npe.acTaBHB HX B BH.ae K Opn [?m (P,i{J} I aHanorH'lHO H . 6/"Pl. 

Bse.aeHHhlH TaKnM cnoco6oM cpaKTop K . :•, . Y'lHTbiBaeT Bee acpcpeKTb! CBH31I 38 HCKJIJO-

'I~HHeM BHyTpHH,llepHOro ,llBH:>KeHHH, Ilpe.attonaraeTCH npH 9_TOM 1 'ITO K M8JIO H3Me

HHeTCH C ~HeprHeHo 

BMnonHHH HHTerpHpoBaHue B 12/ no·e.aHHH'IHOMY aeKTopy 4 IPz , nony-

qaeM: 

6pci =fK{ ~on(P,,P;) + 6pp(P,P;)j F(Pi?)P/ dpl 131 

3n ecb ceqeHHH Opn (f:J., kJ H O,op (PuPz} ·. COOTBeTCTBy!OT peaKUHHM 

p n _.. pn :r,o u 
141 

PP - PP !JiO /51 

npoTeKaJOIUHM Ha .llBH:>KYIUHXCH HyKnoHax neiiTpoHa. TaK KaK ce'leHHe peaKUHH /5/ 
161 

cpaBHHTeJibHO M8JIO 1 BKJia,ll OT BTOporo qJieHa B CYMMY 131 HeBeJIHK, ¢yHKUHH 

5pn (Pt, Pz) H Opp ( p,,Pz) , axonnruue a cooTHOUieHue /3/, 6bini:I Bbi'I.I:Icne,Hbi .anH 

llllipOKOrO HHTepsana 3H8'1eHHH p, 

-IlpH onpeneneHHH tPYHKUHH fipp (P1J Pz) 

H Pz Ha 9JieKTpOHHOH M8ll!HHe "Ypan". , 

161 
.aaHHbie • CornacHo 

6hlJIH HCllOJI~30B8Hhl 

171 
cpeHOMeHOJIOrH'IeCKOH TeOpHH , Ce'leHHe 

9KCnepHMeHT8JibHbie -

Opn (2m} ,llOJI:>KHO 

HMeTb B6JIH3H nopora BH.ll 
d' _(\ 

~m , rne 3 < o < 4. Bbi-'IHcneHHH Spn (P,;Pz) 
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6 hiJlH rrpOBe.ll eHbl .llJlSI cS =3 H d'=4. MuTei"pHpoBauHe B 131 6hmo Bhmonueuo 

.llJlSI HeCKOJlbKHX THTIOB HMTIYJlbCHOI"O pacnpe.aeneHHSI f[P2 ) lueKOTOpbie H3 STHX 

pacnpe.a eneuHil: npHBe.a eu hi ua pH c. 1 I. n ony'!eHHhie aaBHCHf>.:10CTH o pcl oT suepi"HH 

H8JleT8IOll(ei"O TipOTOHa npe,llCT8BJieHbl H8 pHC. ;2 1 I".lle OHH Cp8BHHB8IOTCSI C 8KCTiepH-

. •. 151 
MeHTaJibHO uail:;::r.euuoit suepi"eTH'iecKoil: aaBHCHMOCTbiO ce'!eHH~ peaKUH~ 11 I • Kpw 

BaSI 4B Ha 8TOM pHCyHKe 6hlJI8 Bhl'iHCJleHa .llJlg RM~YJlbCH6I"O pa6?pe.aeneHHSI THna 

4hiO-!OJib.06epi"ep ITaK H83hiBaeMoe yny'iweuuoel: 

F{R) - ( ,z +n,ZJ-2{az ·a.~J-2 • "5 1·,.;0 vi • "'" r~ 1 .r ~ '• , J a .c, ..<. J o<. = ::1 Mer I C J 161 

.am1 KOTOpOI"O xapaKTepeH .anHHHhiil: "xBOCT" I eM. pnc. 11 •. · .. 

Hapn.ay c y'!eTOM BHyTpHn.aepuoro .llBH.IKeHHSI 6hma c.aenaHa T8K.IKe llOIIb!TKa 

npH6JIH)K eHHO y'ieCTb BJlHSIHRe npHHrmna naynH nyTeM HCKJliO'ieHHSI 1'13 peaKUHH I 11 

BKna.aa oT Tex coy .aapeunil:, npw KOTOphiX BTopH'!Hhie HyKJIOHhi. ocTaiOTCSI BHYTPH 
'~ :. 

ccpepbl. ¢epMH. MaMeHeHHe BeiiH~HH ce'!eHHii na-aa .aeil:cT~IHI.npHHUHTia naynR B 

paCCM8TpHBaeMoii. 06JiaCTR aHepi"Rii OK838Jl0Ch He3H8'iRTeJibHbiM 1 'iTO BH.llHO R3 cpaB

He~RSI KpHBOil: 4B Ha pRC• 2 C KpRBOil: 4 1 KOTOp8SI 1 B OTJIH'!~e~OT 4B 1 6hlna·Bhl'iRCJieHa 

C ·y'leTOM IIpHHUM:Tia naynH. Bee OCT8JlbHbie KpHBhie Ha pRC. 2 Bbl'iRCJieHbl T8K./Ke C 

y'!eTOM IIpHHUHIIa naynR. 

Bhiwe y:>Ke yKa3biBanocb,. 'iTO xapaKTep aaBRCHMOCTR ce'!eHRSI Opel oT suep-

I"Rii B6Jlli31i IIOpOI"8 B OCHOBHOM OIIpe.aenSieTCSI tPOpMOfi RMIIYJlbCHOI"O pacnpe.aeneHHSI 

II M8Jl0 'iYBCTB!iTeJieH K TOMY1 K8KOB8 9Hepi"eTii'ieCK8SI 38BiiCRMOCTb ce'ieHHH peaK

Uiifi 141 li 151. B STOM MO.IKHO y6e.aliTbCH 1 cpaBHiiBaH Kp!iBbie 4 H 4a Ha pRe. 2, 

KOTOpbie 5b!Jlli Bbi'iliCneHbi .ann cny'!aeB Opn ..... ?,! u. ..-.. p,! . 

KpRBbie 5 li 6, npHBe.aeHHbie Ha p!ic. 2, Bbl'iRCJleUbl .llJlSI cny'iaSI pacnpe.aeneHHSI 

TRIIa :raycca 

171 

K'oTopoe u·eunOxo OIIRChiBaeT RMIIYJibcuoe pacnpe.aeneune B ·.cJIO)KHbiX. ·n.apax. Pac

npe.a en eliRe sToi"o .Tnna, B oTmitiRe oT pa'cnpe.a en euRSI 4hro"""ronb.a6eprep, co .a ep

.IKHT cpaBHRTeTJbHO Manoe KOJIH'!ecTBo BbiCoKOHMIIYJibCHhiX HyKnouoB lcM.pHo.l I. 

KaK BH.llHO R3 pHc.2, R pacnpe.aeneuHe THna :raycca, R pacnpe.aeneillfe 4bi0-1onh!l.r 

. ml 
6epi"ep nnoxo coi"nacyiOTCSI c 8KcnepHMeHT8JlbHhiMH .aaHHbiMH a peaKUHR 11 I. 
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1,2,3 - pacnpeaenettHH ConhnHTepa-ronbllWTelia ansr noTeHuHanoa 
THna I0KSBbi1 SKCilOH9HilH811hHOI'O H THna raycca; 4 - !lSCnpeaeneHHe 

'l.fbiO-ronha6ep. rep ~11Y'IW9HHO. e/; 516 - pacnpeaeneHHSI THna raycca 
.C llHCnepCHSIMH V f:jm = 01 11 H 0106 i m · -· M8CC8 HYKilOHa. 
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PHc. 2. atepreTH'IecKaSI aaBHCHM:O CTb nonaoro ce'leHHH peaKUHH /1/. • -H3Mepe
HO s pa6oTe/5/. 1-6 .;. saepreTH'IecKHe 3aBHCHMO~TH1 Bbl'iHcneHabre'· c He-

- .nonb3oBaHHeM HMnynbCHbiX pacnpeaeneaHft, npHseaeHHbiX .Ha pHc.l. 4a H 
4s - eM. TeKcT. Bee aaHHbie uopMHpoBaHbi aa eaHHHUY npH aaepi"HH aa~e-

TarowHx npoT·oaos E =400 Mas. 
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Xopowee. cor11acHe c HaMepeHHhiMH ceqe.HH51MH y.naeTc51 no11y'IHTb lKpHBhre 

] -3 Ha pHC. 2/ 1 8C11H · .BOCl1011b30B8TbC51 M MllYJlbC H h!MM pacnpe.n e119HM51 MM .01151 .0 e ti-

. · r u 
181 I I B . TpoHa, Hali.neHHhiMH C011bllMTepoM H 011b.OWTeMH eM. pHc.I • o611acTM 

He50I'JbillHX HMllYJibCOB 9TH pacnpe.ne119HH51 !1pH511M}!{9HHO 0!1HCb!B810TC51 38BifCMMOCTbiO: 

F(Pz) ...... fr 2 +pj)-2 /8/ 

/8/ 
r.ne f "' 46 Mas/c. Pacnpe.ne11eHH51 1-3, .Bhl'HicneHHbre B .01151 c11y'!aes noTeH-

uHana TH!18 fOKaBblr 3KC!lOHeHUM811bHOt!: clJOpMbl !10T9HUH8118 H !lOT9H..lM8118 TM!18 KpM-

• 
BOH raycca p83JIH'l810TC51 1 KaK liUi.OHO H3 pMC, 1, JllUL b B 05118CTH OtJ9Hb 5011billMX 

MM!lYJibCOBo Bee OHM npaKTMtJ9CKM O~HH8KOBO XOpOWO y,nOB119TBOp5110T 9KCnepHM9H

TAJibHOt!: 38BHCHMOCTH C9'18HM51 peaKUMH /1/ OT sHeprHMo 

TaKHM o6pa30M 1 aHa11H3 aHepreTH'!ecKoA aaBHCMMOCTU cetteHu51 peaK~HH 

p + cf - 7i" + HYK110Hbl B511M3H nopora noKa3hiBaeT, 'ITO MM!lY11bCHOe pacnpe.ne11e-

HHe HYK110HOB B .neRTpoHe xopowo onMCh!BaeTc51 KpHBhrMn, uat!:'leHHhiMU Co11b!lUTepoM 

H ro11b.OWT9i!"H. C11e.nyeT 38M9THTb, tJTO HHTepnpeTaUH51 peay11bTaTOB H3Mepe-

/5/ 
HHit 9HepreTH'I8CKH.II. 38BHCMMOCT8H 0 !10L.(05Hb!X Bhll10JlH8HHhiM B pa5oTe , B ,nyxe. 

HMllY!lbcHoro npH511H:m:eHU51 HaTanKuaaeTcH ua cyr.uecTBeHHhre TPY.OHOCTH 1 TaK KaK 

5011billHM HMllY11bC8M BHyTpH51,nepHh!X HYK110HOB COOTB8TCTBYIOT M811hl8 paCCTOH!1l!51 

M8}!{.0Y HMMH, llpH KOTOph!X CT8HOBHTC51 BB}!{HOH p011b TpOHHhlX B38HM0,08HCTBHit, 

noaTOMY 11pHB9.08HHhl8 Bh!We l!MllY11bCHb!8 pacnpe,neJieHU51 cne.uyeT paCCMaTpHB8Tb 

KBK H8KOT0pb!9 9cPcP9KTHBHhl9 pacnpe.ne118HU51 0 3H8HH9 KOTOph!X !103B011519T y'leCTb 

BJIHHHH8. BHyTpH51,nepHOf'O .OBU:W.8HH51 Ha B811H'IHHhl C9'18HHt!: peaKUHit M930H005pa30Ba

HH51 TH!18 /1/, HO KOTOphle MOI'YT 38M9THO OTJIH'I8TbC51 OT HCTHHHOf'O HMllY11bCHOI'O 

pacnpe.n eneHn51. 

3. BoccTaHosneHHe nonHhiX ce'leHHti .un51 p- n B38HM0.09t!:CTBHit 

Bocnonh30BaBWHCh nony'leHHhiM Bhrll!e a¢¢eKTHBHhiM nMnynhCHhiM pacnpe.nene:

HHeM .01151 ,neHTpOHa MO:>KHO npOHHTerpHpOBaTb ypaBH8HlH~ /3/ 1 KOTOpOe !lpH STOM 

nepexo.neT a c11e.ny10IUee cooTHoweHne M.e:>K.ny ceqeHH51MH peaKuHt!: /1 I 1 ./41 H /5 /: 
., 

5p« ::. /'( ( fJpn Opn +' 9PP oi'P) /9/ 

3.necb 6pn=fipn(fi,0) H Spp =Opp(pn0)- "oOhi'IHhre" ce'leHHH 1 a 9pn .H gpp -
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B8!IH'llfHbi 1 XapaKT8plf3YIOIUif8 li3M8H8Hlle C8'l8HHH rra-aa BHyTpHSI.llepHOI"'O .ll BH)!{8HHSI 

R aaBHcnwRe TOnbKO oT p1 • ..Qnst npoaeneHHst nono6Horo HHTerpupoaaHHst Heo6xo-

llHMO 3H8Tb 9H8pi"'8TH'l8CKylO 38BHCHMOCTb Ce'leHHH peaKUHH /4/ .H /5/ • no cyw:ecT

By, aTy aanaqy cne!lyeT peu.aTb MeTO.llOM nocnenoaaTenbHbiX npH6nHmeHHii. O.nHa-
1 . . 

Ko BBH.llY Toro, 'ITO HMnynbcHoe pacnpenE!neHHe F(pz) He wHpoKo, nocTaTO'IHYlO 

TO'IHOCTb OllpeneneHHSl 

6 ,1} 6 . 3 
pn. , ~ Ka'leCTBe KOToporo B nnaH nopora 6bwa HCnOnbaOBaHa._ aaBHCHMOCTb Cm , 

(f) 
a o6nacTH me 6onbwnx aHeprHi!: MO)KHO npnHstTb <5pn-""'0pcl -opp • Bhtwe 

600 Maa poeT o:~ 38M8.ll!IS18TCSI H npH 9HeprHSIX ?- 1000 Maa Op(~,:::::: ~onst. 
nony'leHHbie ¢YHKUHR o;~ (p11 pz) , KOTOpbie 6b!!IH HCllO!Ib30B8Hbl .llllSl onpe.nene-

HHSI , npHaeneHbi Ha pHc. 3. ¢yHKUHH opp(P,~) 

BH.n. Hai1neHHbie onRcaHHhiM Bhiwe cnoco6oM Koa¢¢HuHeHTbi 

cTaanenbi Ha pRe. 4. 

f}pn H 

PacqeT K09cp¢HUHeHTa K , BXO.llSIIUero B BbipameHHe /9/, npaKTH'l8CKH 

npen-

HeB03MO:>KeH Ha-aa HecoaepweHcTBa coapeMeHHOH TeopHH stnpa. 06 aTOM Koa¢cpH

uReHTe MO:>KHO CK838Tb TO!IbKO, 'ITO OH 6nH30K K enlfHHUe llpH 60!IbWifX 9HeprHnX, 

rne 6po1. :::;:; Opn.+ fipp • EnrrHCTBeHHhiM cpaKTopoM, axo.nSJIUHM a Koa~cpHurrenT K 

KOTOpbiH Y.ll88TCS1 paCC'IUT8Tb 1 SIBnsteTCSl yMeHbWeHHe C8'!8HHH Ha7-aa .B38HMHOI"'O 
. /3/ : -

aKpaHHpoaanHst nyKnonoa a neii:Tpone • CooTaeTCTBYlOYllB51 nonpaBKa OK83biBaeTcn 

ne6onbwoA /necKonbKO npouenToa/, 

MO)KeT 6b!Tb HBH.lleH 9KCll8pHM8HT8llbHO nyTeM Cp8BHaHHSI 

Be!IIi'IMH Ce'leHMH 1 H3MepeHHhlX H8 lly'IK8X llpOTOHOB li HefiTpOHOB C O.llHH8KOBOH Cp~~

HeH aneprHefi. B cnyqae, Korna naneTaiOw:eii. qacTHuen stBnsteTcst Hei1Tpon, ceqeHHe 

nnst neii.TpoHa HMeeT ann: 

;g'; 

'ITO 8H8!IOI"'H'IHO COOTHOW8HHlO /9/, TaK KaK BC!I8.llCTBH8 ·aapst.llO.BOt!: CHMMaTpHR 

stnepHbiX CHn Onp =6p, 6nn == Opp 9np::: 9Pn H gnn.::: 9pp • 

K Y.ll06HO llO!Ib30B8TbCSl He ceqeHHSI-

Mli, TO'IHOCTb Ji3MepeHHii KOTOpb!X !i8Be!IHK8, a 6onee TO'IHO Ji3MepeHHblMH COOTHO-

W8HHS1MH ceqenut!: o<-p = O,ocJ/fi,op H O-n= 6nr~j6np • B STHX o6oana'leHHSIX 

/10/ 
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3HaqeHHSI rJ..p H c/..n 
. /5 6 9/ 

5brmi onpe.neneHbi npH aHeprHH 590 Mae ' ' • 

rJ..p =3,00 :!:.0,15, c/..n = 1,30 ±. 0,04. 0TCIO,ll8 :' 

'K/590/· 0,89 :!:. 0,03. 

BenHqHHa K MO)K9T 5biTb onpe.neneHa T8K)Ke eme e O.llHOH TOqKe, npH 

. /5 6 10/ 
aHeprrm 380 Mae, r.ne H3eecTHbi eenHqHHbi ceqeunit peaKuHii /I I, /4/ H /5/ ' • : 

K 1380/ = 0,72 ..:!: 0,16. 

CpaeHeHHe rronyqeHHbiX BenHqHH .ua~T ocuoeaune rronaraTb, qTo KOacpciJnunenT K 

IIOCTOS1H9H eo ecefi o5nacTH aHep:rHfi OT rropora ,llO 600 Ma.B. 

Bocrronb30eaeruHcb uait.nenHbiMH 3HaqeHHRMH f/pn l)pp H K 

MO)KHO eoccTaHOeHTb ceqeHHe 05pa3oeaHHR Tc" -M930HOe e p- c/. -coy.napeHHSIX 

IIO 9KCII9pHM9HT8JlbHbiM .ll8HHbiM 0 ceqeHHRX 5pd H 6~p 

Opn = 6pci/ Kfjpn - 6pp 9N/fJ;on /Ill 

4. CrreKTpbr r. -Me3oHoe 

:::HepreTnqecKHe. crreKTpbr 5i _:-Me3oaoe, o?pa;=~oeaHHbiX e peaKUHHX THJia I 111 
e eme 50Jlbill eii: Me~e· IIO,ll.eep)K9H~f enHSIHH.lO CHI3H 'ayKJlOHOe 1 qeM B9JlHqHHbi IIOJlHbiX . . 

ceqeHHfi 0 • .Qa)K·e IIpH 50JlbWHX aH6pi'HSIX OHH 3HaqHT9JlbHO OTJlHqaiOTCR IIO cPOpMe 

/11 121 
OT CII8KTpoe :r. -Me30HOB, o5pa3yiOILUIXCSI e COy .napeHHSIX ceo50,llHbiX HYKJlOHOe 1 

I eM. pH c. 5,6 I. B qacTHOCTH, 5pocaeTcSI e rna3a oTcyTcTene e aTnx crreKTpax "rrHKar', 

CTOJlb xapaKT9pHOI'O ,llJlSI coy.napeHHfi ceo50.llHbiX I!pOTOHOe. nonaraSI, K8K H paHee. t 

qTQ eJ1HSIHH9 ceSI3H ceO,llHTCSI, e OCHOeHOMt K H3M9H9HHIO eenHqHH ,llHcpcpepeHUHilJlb-

HbiX ceqeHHfi d 26 I dS2. cl E H3-38 eHyTpiiSI.ll9pHOI'O .neH)K9HiiSI HYKJlOHOe e .neit-

TpOHe 1 MO)KHO · paccqHT8Tb 113M8H8HHe cPOpMbl CII9KTp08T9M )K9 M9TO.llOM 0 KOTOpbifi 
.. . . ~ ~~ 

5brn HCIIOJlb3oeaH. e rrpe.nbi.llYIUHX rraparpaclJax rrpH peweHHH 3a.naqH o rronHbiX ceqe-

HHSIX. 3J'OT pacqeT 5biJl ebiiiOJlH9H ,llJlSI 'crieKTp08 
... . ~--. . . . 

S -Me30HOe 1 o5pa30B8HHblX e p:-d 

coy.uapeHHSIX rrpu aHeprHH 655 Mae, c uenbiO corrocTaeneHHSI pe3ynbTaToB ebrqHcne-

1 
HHfi C aKCII9pHM9HT8JlbHblMH ,ll8HHbiMH 0 CII9KTpe Tt' -Me30HOe B peaKUHH 

1 
nonb3YIOCb cnyqaeM rro5naro.uapHTb M.r. MemepSIKoea H ero coTpy.nHHKo"B, ni0-
5e3HO IIP9.llOCT8eHeWHX MH9 pe3yJlbT8Tbi ceOHX H3M8p9HHfi .llO Orry5JlHKOeaHHR HX 
e rreqaTll. 
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E, MeV 

::UepreTH'leCKHfi cneKTp .7i"'-Me30HOB 1 o6p830B8HHbiX B p- p coy.na-

peHHHX /B OTH06HTenbHhlX e.nHHHU8X/ 
1 - H3MepeHO J.f'enbcl:JepO¥ H . .np/ 1 ~/ TIO.ll yrnOM :::::: 90° l3 C.U.M. npH 
aHeprHH npoTOHOB 655 Maa; 2 - cneKTp . .7<+-MeaoHoB oT peaKUHH 
pp-. pnr."': 3 - nono:lKeHHe- "nHK8 ", COOTBeTCTBYIOWel"O peaKUHH 

PP - a:r.+ 
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Puc. 6. CneKTp .r.*"-Me3oHoB, o6paaoBaHHhiX B p-el coynapeHunx IB oTHocu- · 
TenbHhiX enHHlfUaxl, o -uaMepeHHhiii cneKT~ r.+-Me30HOB, o6paao
BaHHhiX B p-p coynapeHunx B neiiTpoHel1 I lnonyqeH KaK pasHOCTb 
cneKTpOB :r.+ u ~- -Me30HOBI. ToncTaSI cnnowHaSI KpHBaSI - sToT >Ke • 
cneKTp, Bhl'IUcneHHWii c ucnonb30B8Hlf9M HMnynbcHoro pacnpeneneHHSI 
ConbnlfTepa-ronh)lWTeiiH, nyHKTlipHOll KpHBOfi noK838H cneKTp, BhrqHC 
neHHhifi nnn cnyqaSI pacnpeneneimn T:lma raycca c nHcnepcHeii : . m I m =0;06~ ToHK8f! .KPlfB8Sl - cne~Tp ,r.+ :-Me30HOB OT peaKillflf 
pp-+ .cir.,. , TpaHccpopMHpoBaHHhiii B pesynhTaTe· ,BiiyTpHnnepHoro UBH>Ke

HlfSI, npli nocTpoeHHU cneKTpOB yqTeHi:> pa3peweHHe cneKTpoMeTpa 112 I, 
" . . ' ' . . 

'ITO Bll0'19M nHWb H93H8'1HTenbHO lf3M9HHnO cPOPMY cneKTpOB BBHUY lfX 

6onbWOfi WlfpliHh!, 
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' /12/ 
p + ct - n+ + HYKllOHbi • Paci"'.eT npoHaao.aHncst oT.aenbHO . .anst peaKuRA 

pp- c(7e+ H pp __.. pn:te+ I cooTBeTcTayromHe STHM peaKUHstM Y';!BCTKH cneK-

TpoB nOK838Hbi Ha pHCo 5/. ¢1YHKUHH cl2 6/clSl. clE(p, 1 P~) 1 8H81IOI".H"'Hbie BXOJ:lSIIllHM B 

COOTHOWeHHe /3/ 1 6&I1IH Bbi"'HClleHbi C HCnOllb30BB~H9M 9KCnepHM9.HT81lbHO H8ft):l9HHOA 
' /13/ 

SHepreTH"'9CKOft 38BHCHMOCTH C9"19HHSI o6pa30BBHHSI r.+ -M930HOB H cneKTpOB 1 

6 /12,13/ tA '' 
nony"'9HHbiX B pa OTaX • YJHT9I"pHpOB8HHe ·no .HMnyllbC8M HYKllOHOB B .aeftTpo-

H9 p2 6r,mo ·ar,monHeHo .anst cny"'ast' HMnynbcaorc~ pacnpe.aeneHHst ConbnHTep'a

ronb.awTeAH. 

B&I"'RcneHH&Ie cneKTpbi /eM. pHc.6/ cymecTBeHHO OTllH"'diOTCSI oT cneKTpoa .r.~ 

M930HOB1 o6pa30B8HHbiX B p-p ·coy.aapeHHSIXo B Hai160llbWeA Mepe 9TO OTHOCHTCSI 

K "nHKy" 1 OTB9"18IOilleMy peaKUHH PP- dr. + 1 WHpHHa KOTOpOI"O YB91IH"'HBaeTCH 

no,a B1IHHHH9M BHyTpHst,aepHOI"O J:lBH:>KeHHH ,llO 50%, 'iTO ,aenaeT ero npaKTH"'9CKH 

HeHa6mo.aaeMbiM a cneKTpe ?L"" -M930HOB 1 OOp830B8HHbiX B.' p- c( coy .aapeHHstx·. 

O.aHoBpeMeHHO' aecKOllbKO yMeHbwaeTcst H OTHOCHTenbHbiA BKna.a •nHKa" IHa 15%/ 

scne.acTBHe Toro, "'TO SHepreTH"'ecKaH aaBHCHMOCTb ce"'eHHH peaKUHH pp - c(:r.,+ 

HM99T peaoHaHCHbiA xapaKTep. 

co·nocTasneHHe cneKTpoB ?L+ -MeaoHoa, o6paaoBaHHbiX B .P-P .Co}'.aapeHH-

/12/ 
st:lt B ,aeftTpOHe 1 C Bbi"'HC119HHbiMH cneKTpBMH nOK83biBaeT /puc.6/ 1 "'TO tPOpMa 

cneKTpOP. ):lllSI p- cX · coy,aapeaHA MO:>KeT 6biTb .llOBOllbHO TO"'HO npe.acKa3aHa Ha 

OCHOB8HHH ,aaHHbiX 0 CB060):lHbiX p-p· coy .aapeHHstx. • 

¢10pM8 Bbi."'HC119HHOI"O cneKTpa CYill9CTB9HHO 38BHCHT OT TOI"01 KaKOe HMnyni.

CH09 pacnpe,aeneHH9 HCnOllb30B8110Cba npH pacqeTe. i-Ja pHC. 6. nOK838H pneKTp $+

M930HOB, Bbi"'HC.119HHbiA T9M me cnoco60M~ "'TO H BbiWe1 HQ J:lllH Clly"'aH HMDYllbCHO

ro pacnpe.aeneHHB THna raycca c IPf/m = o,oa. H eCMOTpH' Ha To, "'TO . 9TO pac;:

npe.aeneHHe .aoaonbHo 6nuaKo K pacnpe.aeneHHIO ConbDHTepa-roii&.awTeAH lcM~pHc.l I, 

COOTB9TCTBYIOillH9 cneKTpbi 38M9THO OTllH"'BlOTCSI ,apyr OT ,apyra. 0T.CIO.zia cne,ayeT 1 

"'TO H3Y"'9HH9 cneKTpOB A -Me30HOB1 o6pa30BSHHbiX :B p.-d. ·coy .aapeHHsx, 

T8K:>Ke 003B01IB9T nony"'HTb K01IH"'9CTB9HHbi9 CBe,aeHHSI 06 HMnyllbCHOM pacnpe,aene,... 

HHH HyKllOHOB B .a eATpOHeo 

PacCMOTpeHHast B&Iwe aa.aaqa o cneKTpe Ji" -MeaoHOB MO:>KeT 6l>ITb o6pa-

meaa1· To-eCTb no H3M9p9HHOMY cneKTpy ;rc -Me30HOB1 o6pa30BaHHbiX B p -d. 

coy,aapeHHBXt MO:>KHO npH OOllbWOft TO"'HOCTH H3M9p9HHH DOC119J:lH9I"01 BOCCTBHOBHTb 

cneKTP H -Me30HOB1 .o6pa30B8HHbiX. B. coy,aapeHHBX CB060J:lHbiX HYKllOHOBo 3ro 
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npe.£IcTaamreT 6onbwoA HaTepec a cny11ae, xor.£Ia nenocpe.£IcTaennoe accne.£Ioaanae 

COOTBeTOT8YIOutHX pe&KU~A, npoTeKaiO~HX B ~,OY.llSp~HH.RX CB050.£IHbiX HyKnonoa, CBH-
·· .. , . . ',.' 

~llHO 00 C ~Hl:l'lKTenbH blMH $KOnepHM9HTl1nb,H biMH Tpy .llHOCT.R MH /TaKOBa, HanpHMep, 

peaxutur pn - pp n- I. 

~ ~axnroqenae xoqy a_bipa3HTb .. caoro 6naro.qapnocT& A,H. Ba.:Jro, B.M. f"onoaaay, . . . ' .}• :·· .' .. .. . ·.. . . ' : . . 

M.f".Memep.Rxoay H IO.A.Wep6axoay 3a o6cym.qen11e pe3ynbTaToa nacTostme£f paoo-..... .. -~ . . . - . . '.· " '. . . - . 

Tbl, $1 RCKp9HHe npH3HaTeneH n.A.J<yniOKRHOii 38 nOMOIJ.t& npR npoae.£IeHRR L:lnHTen&

H biX pa~'leToa. 

PyxonHcb. nocTynana a. Ho3.aaTen&cKHA oTaen )5 ceaTstop_S! -1959. ro . .£Ia. 

~ 
~, 
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