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HaY'feHHe .ttiHaMlflaf CJlHHHH.II H .JteJI9HHJI Map JIB.11119TC.Ii oco6eaHo. 

B~ ~ noHHMaHHH uexaHHaMa a~HX npoueccon. BHaxocTD R,Jtepaoro 

BSII\SC'l'BS lii'paeor npz aTOM CYIIISCTBSiiHYJl poJI!>. BpeWi .JteJiaHHJl_ aaaHcHT 

OT B9JlB1WHH Bti3KoCTH - CHJIH CBti3H MSI',I(Y KOJIJI9KTHBHUMH .· C~ena~nf.m ·. 

CB060,JtN ~a H 9I'O BHY~peHHeil T9~10BOit 3H9pl'HB.It~ : 3Ta '9kab. JioJ~~ 
llpOswpiorLCR: BO Bp9M9HH ,JtBHl!9HHJI CHCTeMH K C9.Jt.liOBOit TOqf(9 H SaTe~.
K _TOqKS P!il3P~ /~-3/. B. axcnepHMeHTa.lll>HOM Maae · a~o .·MOlleT !JPOJIB

JIJlTLCR: B 1WCJ19 HeitTpOHOB, HCliYCKaSMWC ,JtO paa,Jt9Jl9HHJI JUU>8. l1'~CJI9Jt~ 

BaHHH 3MHCCI!H H9itTpOHOB llpH ,Jt9Jl9HHH BHCOKOB036YJI,It9HHWC: H.it9P,t _KOTO

pH9 npOBO~TCR: B IIOCJle,JtH99 EP9MH, CBH38HH B OCHOBHOM C H3Y'f9HH9M 

Bp9M9HH ,Jt9Jl9HHH OT H8~Jl8 06pa30B8HHJI COCTBBHOI'O.~ ,JtO paapHBa 

ero aa .JtBa ocxoJIKa. 

B padOTBX /4-:l~/ . UpOBO,JtHJIHCb H3MElp91lHJ1 BOpOSiTHOCTH 3MHCCHH 

H9J4Tp0HOB .JtO, MOMEIHTB pa3,Jt9Jl91lHJi · Jl,Iij)B HB· ,JtBS OCltOJIKa .Jt.ID1 pn,Jta ,Jt9JIJ1-

DIHXC!i opaBHHT9JI!>HO Jl9l'KWc CHCT9M (20/Ve + I50/h', 20/Je + I6~o, .. 

24MB + I34-aa, 32s + I26rr9 14 ~:): . . .. 

Paa,JteJieaue HelriorpOHOB Ha npe.Jt,JteJIHTeJI!>HYJl H noCJie,JteJIHTSJILIJYD . . . ' . . 
KOMnOHOHTH B 3THX padOTax·oCYIII9CTBJIRJIOCL IIYT9M 8HBJIH3a yrJIOBHX H. 

3H9pi'9TH~9CKHx pacnpe,JteJIOHHit H9lTpOHOB, HCiiYCKa9MHX 110,Jt p83JIH~IiH

MH yrJiaMH K Hanp8BJI9Hlm ,JtBHll9HHJI OCKOJIKOB. Ilp9.Jt110JUli'8JIOCL, ~TO 

HM99TCR: . .JtBa HCTO~lHKa H91i1TpOHOB: nepswt - 3TO KOMIIayH,Jt-SJ.IU)O, MO.Jt

JIBHHO JtBHllY11199CJi B,JtOJII, IIYqKB HOHOB, H BTOpO.It - OCKOJIKH ,Jt9JI9HHJJ, 

JieT~He o noJIHHMH cxopooTRMH, onpa,JteJiaeMHMH naaHMHUM KYJIOROBCKHM 

OTTaJIKHBBHHOM. · HelTpOHH, KCIIYCKa9MH9 IIOCJI9 ,Jt9Jl9HHJl OCKOJIKaMH, l4Me

DT CYIII9CTB9HHO dOJI!>myD BHT9HCHBHOCTL B,JtOJIL HallpaBJieHHJI ,JtBHE9HHJI 

OCKOJIKa B8-3S 8Ha1WT9JILHO.It CKOpOCTH HOTO~HKa 3MHCCHH. 

PeayJILTa'l'W npone,JteHHHX padoT. /4-IO/ noxaaaJIH, ~TO IIOJIY'fBH

IWe B 8KOl19p~HTax ~CJIB H9lTpOHOB ,JtO ,Jt9Jl91001 llpOBWUBilT, llpHtiOM 
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HHOr,Jta 3H8"lllT9JlbHO, TEl 3H8'!9HRII, KOTOplle 6wm liOJJY'!9Hll BBTOpru.m 

3THX pa60T, B paC'!9T8X liO'CTaH,JtapTHOit CT8THCTH'!9CKORMO,It9JIH. 

IIOJIYl!SiiHlle HS axcnepm.mHTaJJl>HWC: neJWtmH Vpre npeMeHa ,IteJie!IRII 

~ paccMOTpeHHWC: KOMIIBYH.Jt-HJtSP oxaaaJIHCb JtOCTaTotiHo 6cJIDmHMH 

"' (3-8)I0-20c }6/, 'ITO a~ropu pa6om 161 cBRaaJIH c ~coxoit 
BJI3KOCTD10 H,ItepHOI'O B911\9CTBa. lfsy-creHHe 3MHCCHH HSRTpOHCB ]1.0 ,It9Jl9-

IIIDI npOBO.ItHJIOCb ~ ,ItOCTaTO~O JierKHX ltOMIIBYH,Jt-fl]J.ep (sa HCKJIIO'!e

HHSM 25IES) /S/. CHCT9.MaTH'!9CK09 HCCJ19):{0BaHH9 aroro npou;ecca .ItJ1Jl 

TRXSJlllX TPBHCypaHOBllX ~OB C BllCOKOit ,It9JIE1IDCTD10 llpe,ItCTaBJIReT 

OC06llit HHT9p9C B CBJI3H C p.fl']J.OM CYJ!l9CTB9HHWC: OTJIH'!ltii HX CBO.liCTB 

OT JierKHX ,Jt9JJ.mi\HXC.Ii HJt9p. Bo-nepBIDC, B 3TOM CJIY'I89 ilJOpMa Jl,lij)a 

B TOqK,e paapima CYJllSCTBeHHo OTJIHtiaeTC.Ii OT qx>pw n ce.JtJIOBoit TO'!Ke 

H, BO-BTOpllX, B npou;ecce cnycxa C CS.ItJIOBOii 'l'O"iKH ]1.0 TO"iKH pa3pllB8 

B CHCT9M9 Bll]J.9JI!l9TC.Ii 3Ha'!HT9Jll>H8ll TEIIL1IOBaH SHeprHJI. B pa60T9 Mil 

HCCJIS,JtOBaJIH T8KX9 H xapaKTepHCTHKH 3MHCCHU HSHTpOHOB; BCIIYCK89MHX 

liOCJie ,Jt8Jl9HHJ1 H3 B036~eHHWC: OCKOJIKOB. HayqeHHe 3MHCC~H HSHTpo

HOB H3 OCKOJIKOB. pa~oit MaCCll ,Jta9T HHilJOp.MaD;lm 0 B9JIH'!HH9 3H9p

I'HH B036~eHHJi B TOqKS paapllBa H paciip9,It9Jl9HHH ee M9liJJY OCKOJixa-

MH. 

Cne,JteHHJI o aanncHMOCTH tiHCJia-HeiiTpOHOB, ncnycxaeMHX ocKOJIKa

MH OT HX MaCCll npH BllCOKHX SHeprHRX B036~eHHJJ KOMIIayH,Jt-Jl,lij)8 

(50-IOO MaB~ 6UJIH IIOJIY'f9HH TOJJ!>KO npH 06JIY'!9HHH HJt9p ypaHa H.BHC

MYTa nporoHaMH /II I. O,JUiaxo .ItJ1Jl aTHX peaKD;Hii BHYTpHHJtepHWI: · KaCKS.Jt 

H H9p8BHOB9CHH9 llpOD;eCC~ OK83llBalOT CYII\9CTB9HH09_BJIHliHHe Ha SMHc

Clm npe.Jt,JtSJIHTeJII>HilX HSi!TpOHOB H, CJ19,ItOBaT9Jll>HO_, Ha 3H9pi'lm B036yx-
) 

.lt9HHJ1 Jl,lij)a B TO'!K9 p83pllB8. JVm TOI'O, '!T06H HHT9pnpeTaiJ,IDl peayJID-

TaTOB 6HJia 60Jiee O,JtHOSHa'!HOR, H906XO]J.HMO, '!T06H KaHaJI ,Jt9Jl9HRII 

a peayJILTaTe noJIHoro CJlH.IIHHli dwx JtOMHIDIPYJOIIIHM npou;ecicoM. s'rHM 
onpe,JteJIJlJICJI B ,ItaHHo.li pa6oTe nlldop peaKD;HH, THna HOHa n ero aHep

rHH. lfayqaJiacb aMHcc:w:r HeitorpoHoa a pe~roUm 12c + 238u_.: 250cj 

npH aHeprHH HOHOB yrJiepo,Ita paBHOR I05.MaB B Jia60paTOpHOit CHOTa-. , 
r.1e. IlpH , HCIIOJJl>30BaHHOit SHepri!H HOHOB yrJiepO,Jta, KSK IIOK83aJIH Haiilll 
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RSMepeHHH; BKn~ HepaBHOBSCHHX HSHTpOHOB HSBanHK ll M0~9T.6HTh 

yqTeH. BaMHHM o6cTOHTe~cTBOM.Hamero BH6opa noaa n RAPa.MHmean 

J1BJW10Ch TaiOKe TO, 'ITO IIpll 3TOM ·o6paayeTCH KOMIIayH.ll;-flAPO KaJm

~pHRH. CIIOHTaHHoe .u;eJieHRe H,u;ep KaJIRqopHRH xopomo nayqeao, n 

m~eeTCH BOSMO~OCTb npHMoro ~paBHeHHH .u;aHHHX~ sMilccRH HeiiTpo

IIOB ·H3 OCKOJIKOB CIIOHTaHHOI'O li BHCOKOB036yiit.I(9HHOI'O ,u;eJieHRH. 

HaMepeHRH IIpOBO.u;HJIRCh Ha YCKOP;!T9Jle Y-200 JIBP owm Ha BHB9-

.u;eHHOM nyqKe noaoB I2c. 

. '· · · . 8KCIIEPHMEHT.AJibHAff Y:CTAHOBKA 

~ pa60TH Ha YCKOpliT9JIHX T~eJIHX HOHOB HaMR 6HJia COS,U:aHa 

MHOroaapaM9TpOBaH CII9KTpOM9TpH'l9CKaH YCTaHOBKa,_IIOSBO~~aH H3-

M9pHTh yrJIOBH9 pacnpe,u;eJieHRH H SH9pi'9TH'l9CKli9 CII9KTpH H9HTpOHOB. 

B COBII~eHRH C OCKOJIKaMH ,u;eJieHHH pa3J1li'IHHX MaCC R KliH9TH'l9CKHX 

3H9pi'HH. B COCTaB yCTaHOBKli BXO.u;HT '!STUpe C~T~OHHH9 .u;eTeK-
•• • ·-· • < • / ' • ". ( • 

TOpa Ha OCHOBe MOHOK,PHCTaJ1JIOB CT~6eHa CO CII9KTPOMSTPH'I9CK1IMH,H 

Bpe~eHHHMH \{x)pMHpOB~Te~ .H C~~~MH. njf -pas~eJieHJIJi. cYnte.CTBy

mmaH R3M9pHT9~HaH CHCT9Ma II03BOJIH9T IIO,u;KnrotiaTh ,U:O BOChMH ,U:9TeK

TOpOB. llpH H906XO~OCTH BOSMO~O ~HM9H9HR9 ,ll;9T9KTOpOB paSHHX 

TRIIOB, . HaiipHMep, IIOMHMO H9HTpOHHHX ,ll;9T9KTOpOB, MO~O HCIIO~SOBaTb 
. ... -' ' 

.u;e_TeKTOp~ Ha OCHOBe. HeopraHH'l~CKHX K,PHCTaJ1JIOB .u;JIH perHCTpaD;lm O-
~eli. Pe~ncTpHpY,DTCH o.u;aoBpeMeHHo BpeMffiiPoJieTHHe n aMIIJlliTy.u;HHe -. ' .., - . ; . --- ., . 

CII9KTpH. 

.. ~ pei'HCTpaD;lm OCKOJIKOB ,u;eJieHHH IIpHM9H9Ha .u;ByxiiJ19'!9BaH ,ll;9TeK-. . . . . . 

TOpHaH CHCT9Ma. B O,U:HOM lln9'19 paaMe~eH T9Jl9CKOII, COCTO~ R3 IIO~-

np~~~~~OBOI'O ,ll;9T9KTO;a (IIIJ,U) , .u;JIH H3M9p9HRH SH9pi'Bn OCKOJIKa, 
; 

H Bp9MHIIpOJ19THOH ceKQnn {BITC) _Ha OCHOB9 MHK,POKa~HHX IIJiaCTHH 

(MKII) .u;JIH ~SMepeHHH. CKOpOCTH STOI'O OCKOJIKa • llaMepeHRe CKOpOC~ 
OCKOJIKa .u;aeT. T~e BOSMO~OCTb Yti9CTh pas6poc Bp9M9H npo~e.Ta 

OCKOJIKa. OT_ MHmeHH · .u;o "cTapTOBOH" nneHKII. CJie.u;yeT OTM9TRTb, 'ITO 

,Il;JIJI BC9X Bp9MllllpOJ19THHX KaHaJIOB ( OCKOJIO'!HOI'O R. HeH.Tp.OHHHJ~:) B Ka-
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tiSCTBe "cTapTo:!ioii" oTMeTKII ncn~soBaJICH CHrHaJI OT nep:Boii c6opKR 

MKII. -Ha pnc. I HS06pallteHa BIIC, co.u;epllta~M .u;Be ineBpOHHHe c60pKR 

MHKpOKaH~HHX nnacTHH, .u;Ba RCHBepTOpa - caMOIIOJUt9PlllliBai!IIR9CH 

nneHKII Af2 03 TO~HOK 40 MKr/c,l- Kmr,ItaJl H H9CKO~KO ceToK, 

· I!HpaBinmaJoilunc HSO.u;HOpO.u;HOCTR BHyTp9HHHX. SJ19KTpH'l9CKRX IIOJISH, 'ITO 

aeo6xo.u;nMO .u;JIH .u;ocrn~eHHH BHCOKOro BpeMeHHoro paapemeHRJ!. C6opKa 

MK!I co.u;eplltHT .u;Be MintpOKaHa~HHe nnacrnHH · MI~-I0-34 c 3asopoM Mellt

liY HHMH 30 MKM. 3apgJJteHHHe tiaCTlm!i, IIpOXO.u;H CKB03:b lln9HKY, OKRCH 

aJIIOMmiiDI, BHSHBalOT SMHCCIDO BTOpHtiHHX SJISKTpOHOB, KOTOpHe YCKOpJlllT-

. · CH IIOJieM, coa.u;aHHHM Me~ nneHKaMH n saa·eMJiemim.m · ceritaMH •. 3aTeM 

B IIOJie SJ19KTpOCTaTHti9CKOI'O 39pKaJia STR SJ19KTpOHH li3M9HJlllT TpaeK

TOpmo cBoero .u;snllteHHH (noBopa'llmaRlTCH Ha 90°) n noiia,ItaiOT aa BXo.u;

HYD IIOBepXHOCT:b C60pKH lv!Iill. llpn STOM OHR ID>1910T SHeprmo 800 aB, 

KOTOpaH o6ecnetiHBaeT 6JIRSKY,D K IOO% ~KTHBHOCTh RX perncTpaD;~m. 

ll3B9CTHO, 'ITO d., -tiaCTlmli BH6liBaiOT OKOJIO 5-IO BTOpRtiHHX SJISKTpo

IIOB, a OCKOJIKli ,u;eJieHRH - H9CKO~KO COTeH. 8TO .u;aeT BOSMO~OCT:b 

paa.u;eJIHT:b CRI'HaJIHJ. -tiacTRti H OCKOJIKOB .u;eJieHRH B BITC IIO aMIIJlliTy,U:e. 

.{ -qacT. 

~ 

"ctap'!'or>aA'"" 
coopKa MKD 

-) Jdl 

a.neJtTpocTa TF.qecxoe 
/ ---t-1- sepJUU;o 

6/ . , ___ _ 

'- ·•cTonouJl• 
coopxa IIJtD 

ru!na 2 

Pnc. I. CxeMa BpeMHnpOJieTHoft ce~ (BITC) ~H naMepelllUI 

CKOpOCT.Ii OCKOJIKOB. 
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::lqxileKTliBHOCTL perHC'rpatnm d.- -'IaCTBD; COCTaB..'IJl9T 20-25%, a OCKOJIKOB 

,IteJiemm 80-85% • .IIaHHaH KOHCTP~ BIIC II03BO~' (B saBRCHMOCTII 

OT- CBOKCTB IIJI9HOK R MKII) IIonyqHTL Bp9M9HH09 paspemeHRe_0,3-0,5 HC. 

B ,lij)yrOM IIJieqe pasMe!lleH IIIT.Il ~ R3Mepemm aHeprRR rrapHoro 

OCKOJIKa l! orpaHR"qeHl!JI KRH9MaTR"q9CKOK 06JiaCTll perHC'rpaitJm C06HTRK, 

'qTO II03BOJUI9T R,It9HTR~OBaTL pa3JIIf!IHlle KaHaJIH pe~. HaiipRMep, 

OT,IteJUITL pea~, H.ItYIIIH9 qepe3 COCTaBHOe BAPO,OT rJIY60KOHeynpyrRX 
• . ,.,1 

IIp0~9CCOB. ~- MOHRTOpRpOBaHHH H3MepeHl!K ll KOH'rpOJUI 3a ~ 

COQTaBOM rryqKa HCIIOJIL3Y9TCH IIIJ.Il, IIOM9!119HHHH IIO,It yrJIOM 20° IIO 

OTHOW9HRD K HaiipaBJieHnro rryqKa. 

Ha pnc. 2 rrpnBe,IteHa 6JioK-cxeMa ycTaHoBKn. CurHaJIH OT ,IteTeK

ropoB, IIpe,ItBapHTeJILHO YCM9HHH9 ll CqJopMl!pOBaHHHe, IIOCTyiiaJOT Ha 

cxeMH 6ucorpo-Me,ItJieHHHX COBIIa,IteHRil: (ECC-MCC), qro II03BOJUI9T opra

HR30BaT:& MHOrOMepmlli aHaJin3 C06HTIIH, CKOppeJIRpOBaHHHX KaK .C 3apSI

X9HHH1m IIpO,ItyKTaMH peaKUKH, TaK H C ~OM pa60TH ycKOpHTeJUI, a 

KPCMe TOro, II03BOJUI9T ycorpaH.fiTL IIOpOrOBHe .fiBJI9HH.fi B qopt~OBaTe

JIJDC Bp9M9HHOH IIpllB.fi3IGI. 3a T9M HHqJDPMa!Um B BR,Ite YHll~pOBaHHHX 

CHrHaJIOB IICCTyiiaeT B H3M9pl!T9JILHHH ~9H'rp Ha KO,ItRpOBI!lHKH (liA-"24K) , 

~CJIO KOTOp!DC OIIp9,It9JIII6TCH KQJinqecTBOM HCIIOJIL3Y9MHX B 3KCIIepRMeH

Te C~HTH6~0KCB. 

B CHCT9M9 perHCTpa~ MOKHO BH,IteJil!T:& TpH ypOBH.fi OT60pa l!HqJop

U.t8~H. HB IIepBOM ypOBHe 6HCTpHe CX91\II1 oT6opa C06HTHH reHepRpJ'lOT 

KOMaH,ey "IiYCK" ,ItJUI HaqaJia IIp906pa30BaHM H 3aiiHCli aHaJIOrOB!lX CHr

HaJIOB. Ha BTOpOM H 'rp9TL9M ypOBHe oT6opa C06HTHH IIpOHCXO,ItHT IIp9-

06pa30BaHR9 l!CCJie.nyeMHX CUI'HaJIOB B ~(ppOBOH KO,It, a 3aTeM IIO IIpD

rpaMMe "TOMAS" /IZ/ IIpOH3BO,ItHTCii copTHpOBKa co6HTHK H RX 3aiil!c:& · 

B IIaMIIT:& 3BM CM-3~ A.IIIIapaTfPa perncorpa~n BKJIIO-qaeT B ce6SI mecTL 

aHaJioro-~@OB!lX rrpao6pasOBaTeJieit (IIA-24K) , 6JIOK, paspemruo!IIHii 

IIOCTyiiJieHRe mt(pOp~H B Al{II (BJI-231\), 6JIOK, IIepe,ItaJOIIIHH mtqJopMa

niD!l B H3MepHTeJILHHH n;eH'rp (KH-2K) , HHTepi!JeHC (KP~07) CM-3 B 

BHTepi!le:iic. rpa(pnqeCKOro . .ItBYM9PHOrO · ,ItHCIIJI9JI /I3/. HaKOIIJIElHHaH mt

(popMartH.fi BHBO,ItHTCH KaK Ha ,ItHCKR, TaR H Ha MarHHTHyzo .119HTY. 
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Pnc.2. EJiox-cxeMa'ycTaHOBKH. 

,llaJILH9MmaH o6pa60TKa HH(popMatiRH llpOBO~TCH Ha CM-3 MH 8BM EC-10~. 

KaJill6pOBKa-CII9K'rpOM9Tpa ll 3KCII9pRM9HTaJILHOe_Ollp9,It9JI9Hll9 3\P

(peKTHBHOCTB B BHT~pBaJie 3Heprnii H9KTpOHOB 0,5-20 MaB IIpOBO,ltRJIHC:& 

c HCIIOJIL30BaHReM MOHOaHeprernqecKHX Heii:TpOHOB Ha ycxop:ttTEme BaH

,Ite-rpaa(pa. 

0CHOBHH9 xapaKTepHCTllfOI YCTaHOBKR CJie,JJ;ylDIIIHe: pa3p9Jnal)Iq99 Bpe

MH H9~TpOHHHX BpeMSIIIp0.119THHX TpaKTOB I HC, OCKOJIO'qH!lX TpaKTOB -

0,3 HC, CXeManJr -pa3,It9.119HM 069CII~~aeT K03~9HT OT60pa 100 

IIpn rropore perncTpa~ H_e:liTpOHOB 500 xaB, .u;HaiiasoH aHeprnii .pern

corpHpyeMHX H9KTpOHOB 500 K3B - 20 MaB llpH llp0.119THOH 6ase 50-100 CM. 

O,ItHOBpeMeHHoe IIpRMeHeHHe HSCKOJILKRX· ,IteTeKTOpoB, pasMelliaeMHX IIO.It 

pa3HHMB sTJial\1ll 1 -II03BOJUI9T OT,It9JlllTL H9HTpOHH1 BCJIYCKa9MH9 H3 ,ItBOH

HOH SI,It9pHOH CHCTSMH MH COCTaBHOro BAP8 1 OT H9HTp0HOB, HCJIY~KaeMHX 

B036~eHHHMH OCKOJIKaMH. Ha pHC.3 IIpHBe,IteHa reOM9TpH.fi 3KCII9pHM9HTa. 
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Pnc,3. reoMeTpHH SKcnepHM9HTa. 

li3M9p9IDU! llpOBO,Il;.llJI.I!Cb Ha B!:lB9,Il;9HHOM llYtJ:K9 THl!t9JillX HCHOB Y-200 .JIHP . 

Olliill. lJyqOK HOHOB ,n;HaMeTpOM llOpH,n;Ka 5-8 MM1 . npcH,wi ti9p93 C.IICTeM!l 

,Il;.llCT~OHHO ynpaWeMHX . .n;Ha'ilparM ,norra,n;aJI Ha M.IIIDeH:& ll3 OKHCH ypa

Ha--238 (o6or8IIleHHe 99,8~&>. MinneR:& 290 MKr/c~ Ha .TcHKoii rro.n;.n:ol!tKe • 

ll3 ORliCH aXIDMHHHH H3rOTaBJIHBaJiaC:& rryTeM T9pMOpaClli1JI9IDIH B BaRYYIJ!e. 

.MHmeH:& pacrroJiaraJiac:& rro.n; yrJioM 45° no OT~omeiD!D K l1Y'IKY· ToR IrJtiKa 

noHoB yrJiepo.n;a rroMepl!t.IIBaJI6H Ha yPOBHe "' 50 HA •. K rrpcBo.n;Ke .· l1YtiKa 

npe~Cb l!t9CTKl!e Tpe60B8HHH B CBfl3.1I 0 H906XO,Il;HMOCT:&D c6ecne

ti9HRff MHHE1l8JI:&HO B03MOKHOro'qoHa B SKCI19pRMeHTaJI:&HOM 3aJI9 H OCQ-

6eHHO B6JIHan: MllllleHH. lis11~epeHRH rrpoBO.n;HJIHc:& ROpOTK.IIMH cepiDIMH. Bo 

BpeMf! Kalli,II;OH cepnn Bl:lBO,n;HJiaCb .IIHWO~MaUnfi 0 MOHMTOpHoro KaHaJia, 

KOTOpaH -I103BOJif!Jla Cy.n;HT:& 06 SHeprHH H COCTaBe YCROpJ!9l.ruJC HOHOB. 

Me~ cepHHr~ npoBO,Il;.IIJICH onepaT.IIBHHll KOHTpOJI:& sa xapaKTepncTHRaAm 

I10JrynpOBO.n;HHKOBHX ,Il;9T9KTOpOB 0 llOMO!lU>D.HCTOtiHHKa CllOHTaHHOrO ,Il;9JI9-

HHH, a Ta~e aJI:&qa-UCTOtiHHKa 226Ra. ]l9TeKTOp OCROJIKOB EI paCIIOJia

raJICH IIO,Il; yrJIOM 78° ITO OTHOID9HHD K l1YtJ:KY HaJI~TaDl!lHX HOHOB, a .,Il;9T9K

TOp E2 .,. IIO,Il; YrJlOM 83°. ]laHHaJI reoMeTJHIH 069CII9'llffiaJI8 per:ncTpaUIDO 
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CCKCJlii.OB B IImpOKOM HHTepBaJie Mace, np¥1 STCM Bk.rra,n OT BHXO,Il;8 llpC.n;yK

TOB r.ny60KOHeyripyr:nx nepe,n;ati npaK7¥Iti9CKl'l OTCYTCTBOBaJI. ]leT9K'l'OpH 

H9UTpOHOB ycTaHaB.niJBaJIHC:& Ha paCCTOJIIDlll 50-IOO OM OT U9HTp8 ypa

HOBCfr MHJiieHH. 

OEP AEOT.tCA. SKCITEPHMEHT.AJThHl:lX ]lAHfillX 

. ' 

liC~YtJ:8HHaJI SKCllepUMeHTaJI:&HaH HHqcpMaUIDI C llOMO!lU>D nporpaMMH 

"TOMA5" . m::-taTIYumaJiac:& "cc6!1Tne aa C06!1TI1eM" B 6yqepHoii naMf!TH 

3131.1 CM-3. CJie.n;yeT OTMSTUT:&, 'ITO ncnoJI:&ayeMaH .B pa6oTe nporpaMMa 

"TOMAS" BRllOJIIDIJia nee H806XO,Il;.llMI::l8 @y'HRI:(.I!H ,n;Jifl o6c;.'l.yl!WBaHHH r.moro

napaMeTpCBHX 3KCllepUM8HTOB, BKJIIOti8H H8KOllJI8Hll8 KOHTpOJU.IWX O,Il;HO

,n;nyx-Tp8XMeplillX Cll8KTpOB II l!X npe,n;cTaBJieiD!e H8 UB8THOM ,Il;HCllJI88 BO 

BpeMf! Ha6opa ,n;aHHHX ll C,Il;IIOBpeMSHHO 38lll!Cb OT06paHIIilX C06HTI!!i B 

p9lKMM9 "cCOHTHe 38 C06HT.Ii9M11 Ha ,n;HCK, a. ITO Mepe 38ll0~01UIH. ,Il;.IICKa 

c6ecne'lliBaJia rrepe~amtc:o .n;aH!illX ·Ha MarHHTHY!J JieHTt. KalK,II;oe. co6u

Tne per.IIOTpllpOBaJIOC:&, 9C.'Ul: 011Jla l!Hq>OpMaiJ;IDI 0 Kl'IH9T.Ii~90K.IIX s~eprHHX 
060l!X OCKOJIKOB (Er,E2 ) H BpeMeH.Il llpOJieTa (TI) O,Il;HOrO H3 mix. 
KpOMe TOrb, TaKaH JIOrHti9CKaH 38IHIC:& MOrJia co,n;epl!taT:& 9l!l9 HH!lJOpMaUIDO, 

llOCTylll!BmyiO 0 Hei1TpOH!illX ,Il;8T'll!KOB. STa HHgJOpM8Uf!H 0 Jt8lK,II;oro. CU.IIHTI1-

6JIOKa xapaitTepuaoBaJiac:o c.'!e,IJ;YDIIlHMH TpeMa rrapaMeTpaMI1: Ar - aMIIJIH

'f'J,n;a HM!IYJI:&Ca OT llpOTOHOB OT,Il;8'lll, TI - Bp9Mfl perHCTpaUf!.!l H9HTpOHa 

HJili raMMa-KBaHTa OTHOC¥IT9JI:&HO l!MIJYJI:&Ca Jvfiill.:..,n;aTtiJ.IKa 0 nj0 -,n;HCK

p.IIMJ.!Ha~e:fi ·.II TO l!t9 CaM09, HO 6e3 nj d -.n;.IICKp.IIMI1HaUf!H. IlOCJI9,Il;IDIH 

napaMeTp CJJYl!t.IIJI ,n;Jifl onpe,n;eJI~mur rroJIOl!teiDUI raMMa-~ .11 ,n;Jifl KCHT

poJifl CTa6HJU.HOH pa60TU ClleKTpOMeTpa. 

B peayJI:&TaTe o6pa6oTKH npe,n;BapnTeJI:&HO Ha6paHIWX KaJin6poBoti-· 

lillX crreKTpOB Haxo~mnc:o rroJiol!teiDUI MaKcl!MyMoB, Korolme B ,n;aJI:&Heli

me~. HCllO.llb30BaJI.11Cb ,n;Jifl I10JIYti9Hllfl MaCC II KHHeTHtJ:eCK.IIX 3HeprHH o6o

HX OCKOJlii.OB (Mp ~' Ep E2 ) B Kal!t,Il;OM 3aper.IICTpHpOB8HHOM co6u

TIUI /I4/. IIpn ccxpaHemrn CTJlyKTYPR ,aaiiHCH .n;aHIWX mi JieHTY,BM9CTO 

HOM9p0B KaH8JIOB COOTB9TCTBY!JlllHX OCKOJIC'IHllX KO,n;HpOBl!lHKOB, 38IIHC!l-

9 



B3JlliC:& BWU!CJ18HHH9 3Ha'l9HIDI IV.8CCI:I :U KHH8T:U'l9,CKOH :;maprlrn O,ItHOI'O 

OCKOJIKa :U CYM!>W KHH8TH'l9CKHX :mepr:ull C6CltX OCKOJIKOB (Ep Mp TKE). 
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· Pnc.4. :3HapraT:U'leCKHe cneKTpl:l aeilTpOHOB ,naJieHYUI no.n yrJia.\lli 

Q0 ,(X) .1'. 70° (0) ITO OTHOillSH.illO K OCH .D;SJISHIDI, a TaKlKS 

CITSKTp npe.n,naJIRTeJI:&Hl:IX HSHTpOHOB, ITOJiyqSHHuH MSTO.D;OM 

HTepru.uffi (CM.TSKCT) R3 .D;Byx npe,IUl.lJ,YlliiU CITSKTpOB~ 

TaKHM 06pa30M, ITO.ny'laJICl! HOBWi qailJr ,nammx:, SaiDICaHHHX "c06HTR6 

3a C06HTH9M", KOTOpWi B .D;aJil>Ha:funeM HCITOJI:&30BaJICl! Will ITO.ny'l8HWI 

nHcix>pr.!aUIDf c s,aBHCRMOCT.!IX \)t 0t(A), Vpre, Vpost (A). 
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HcXO,ItR: H3 M6TO.IJ;H'l6CKHX norpemHOCTe:li, a TalOKS ytmTHBaJI·H66Cm,:_ 

myiO CTaTHCT.Ii'lSCicyiO TO'lHOC'Th B HSHTpOHHHX CITSKTpax, OC06eHHO B 06-

JiaCTH MaCC A = roo a.e.M. H A = I50+I70 a. a.M.~ Bee:& ~ana30H 

MaCC 6WI pa36HT Ha 5 HHTSpBaJIOB. 

C ~9JI:&ID ITC.ny'l9HIDI 'lHCJia HSHTpOHOB .D;O H.ITOCJle ieJieHIDI 

( Vpre, Vposd A)) Wlll KaJK,Il;oro llHTep:salra Mace ncnOJI:bsoBaJICl! MeTo.n 

nTep~HH/9/,ocHOBaHHua Ha paanR'lHl1 yrJIOBHX.pacnpe.naneHnn HSHTpOHOB 

.1'13 OCKOJIKOB n KOMITayH.IJ;-H,IU>aj H3Mepemme cneKTpH HSHTpOHC>B npe,nCTaB

JimlT C060:li CYMM:f HSCKOJI:&KHX KOMITOHSHTOB: npa.n,neJIHT6JI:&Hl19 HSHTpOHll, 

HSHTpOHH, RCnyin6HHH8 H3 OCKOJIKa f 1. , a TaKlKe_ HSHTpOHH, HCnyin6HHH6 

H3 OOKOJIKa .j2 , ("Pas,neJIHTeJI:&HHe" H6HTpOHll B HaCTOSIIllSH pa6oTe ae 

yqHTHBailTCl!, BBJiJ,liY lDC MaJIOI'O KOJIH'lSCTBa). 

~ p~c. 4 noKasaHH aaepreTH'!ecrore oneKTpH HeiiTpOHOB no.n 0°, ?0°. 

B Jia6opaTOpHOH CHCTeMe, a T8KlK9 no.nyqeaHHi MSTO.D;OM ~Tep~H 

cneKTp npe.n.ne.nHTeJI:&m aeiiTpOHOB, HCJIYineHHHX Hs KOMITayH.IJ;-JIJU?a. 

OBCYJlr,llEHHE PESYJibTATOB 

Hs aaaJIHsa. aKcnepHMeHTaJil>HHX'.D;aHHHX 6HJio no.nyqeao: cpe.naee 

'!HCJIO ae:liTpOHOB, aMHTTHPYBMWC ,tto ,JteJieHWI 'Vpre, paBHO 4,2±Q,G; cpe.Jt

WI.Il 9H8pi'IDI npe.n,n8JIRT8JI:&Hl:IX HSitTpOHOB (B C .~.M: COCTaBHOI'O JJ,Jtpa) 

Cpre= 2,5 ± 0,3 MaB. IIoCJie ,JteJieHH.Il ns lfl31X ocKOJIKOB ncnycKaeTCl! 

cpe,ItHee '!HCJIO a:e:i!:TpOHOB Vpo~t = 6, I ± 0, 5 • Hx cpe,ItHJm 

:meprH.Il paBHa Cf.t =I,6j;(),2 MaB B c.~.M. OCKOJIK~.Paaee B pa60T6. 

/{!i/ Will 3TOR peaKI:t>UI 6HJIO no.nyqeHO cpe,ItHee .'!HCJIO HSitTpOHOB, Hc

nycKaeMHX B npo~ecca· o6pa30B8HH.Il COCTaBHOI'O .ll,Jtp8~ = 0,3 ± O,I. 
· · nne 

llpe.ttcTaBJIHeT ~a:Tepec cpaBHeHHe aTRX ,JtaHlWX c pactieTaMH no 

CT8THCTH'l9CKO:i!: MO,JtaJIH. PaC'l9TR ITpOBO,JtHJIHC:& C ITOMO~D CT8THCTR'l9C-. . ' 

KOI'O KO,Jta nALl CE ". MO,lt9pHH3HPO~HHOI'O TaK, ~To6H Y'!9CTD BJIRIIHH9 

o60JIO'l9'1HHX 3~KTOB Ita 6ap:&epH ,Jt6JI8HH.Il H napaMBTp nJIOTHOCTH ypOB

H~l /I /. OcHOBHHMH napaMeTpa.MH pac'lleTa . .llBJl.llJIHC:&: acmmTOT.IIl'lecKOe 

3Ha'l9HH9 napaM9Tp8 ITJIOTHOCTH ypOBH9K On , OTHOme.HHe napa.MeTpOB 
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IJJIOTHOCTR ypOBHeH B .,IJ;eJmTeJli>HOM R RCnapRTeJli>HOM KaHaJffix af/an H 

BSJllllmHa nocTOJIHHOH ,IJ;06aBKM A B:f K 6ap:&epy ,IJ;eJieHM, BHtmCJieHHOMY 

no MO,IJ;eJm lltl'l,IJ;KOH KanJm ~ IlapaMeTpll Ha6HpaJmC:b R3 YCJIOBHJI HaRJIY'Illle

ro corJiaCOBaHRJI axcnepRMeHTaJli>HHX n pac~eTHHX illYHKUHii B036~eHHJI 

peaxnaii c ncnapeHHeM X HeHTpOHOB_B pacCMaTpHBaeMoii o6JiacTR 3Ha~e

HHii Z. n A cocTaBHHX Jt,IJ;ep. ITpn 3Ha~emmx napaMeTpOB an = A/II, 

a
1

/a = I H A Bf = I,I MaB OTHomeHHe Ma&miMYMOB pac~eTHHX n n ~ . 
aKcnepRMeHT8Jli>HllX ~H B036YJK,IteHM . peaKIJ;HK C ncnyCKaHHeM 4, 5 .H 

6 iieM:TpoHoB npn o6~eHHH 238u noHaMH I 2c paBHo · cooTBeTcTBeHHo. 

0,85, I ~2,4. ITpn aTHX aHa~eHRHX napaMeorpoB pac~eTHOe aHa~eHHe 

~CJia HeiTpOHOB, nciiyllleHHWC .ItO ,IJ;eJieHHJI Vpre = I, 95, a H3 ,IJ;Byx oc

KOJIKOB ~POsi= 6,9. BKITID~eHHe B pac~eTH KaHaJIOB HenOJIHOrO CJmJIHM 

238u + S.Se n 238u + ~e YBeJmliRBaeT Vpre · .ItO 2,05. Bapna~ett 
napaMeTpOB CHTYa:rnm y~T:& He y,IJ;aeTcSI. HaMeHeHHe an B npe,IJ;Max 

OT A/7 ,IJ;O A/12 H3MeHSieT VpreOT I,3 _lJ.O 2,05. YBeJm~eHHe a:f /an 

IIpHBOlJ.HT TOJli>KO K YMeH:&meHmo Vp,.e, T.K. YBe~aeT ,IJ;eJlli:TSJli>HYIO 

mnpnay. 3Ha~eHHSI lite af /an I @ia~ecKM He onpaBll.aHH, K TOMY lite 

aHa~Te,m,aoe YMeH:&meHHe a1 /a,; , Heo6xow!Moe irui c~ecTBeHHoro 
YBe~eHRSI Vpre , npnBOlJ.HT K He,IJ;onycTRMOMY'.paccorJiaCOBaHHIO axcne

pnMeHTa.nl.HHX,H pac~eTHWC peaynTaTOB l1.Jl.fi X -peaKIJ;Htt. AHaJiorn~aSI 

CRTYa~ n c Bapn~e:li ll Bf. YBeJIH~eane A Bf, YMeH:&maeT ,IJ;eJmTeJI:b

HYIO mnpnay, ecTScTBeHHo :~HBOlJ.HT K pOCTY BeJmliRHH. V pre .; B ~acT
uocTR, npn A Bj = 3 MaB Yp,.e = 3,? •· O,IJ;HaKO npn aToM oTHomeHne 

MaKCRMYMOB pac~eTHHX H·aKCIIepHMeHTaJli>HHX ~ B036YlKlJ.eHHSI 4n-, 

5n-, 6n- peaKIJ;HH l1.Jl.fi IZc + 238U CTaHOBHTCSI paBHHM 210,430 H 720 

cooTBeTCTBeHHO. TaKHM o6paaoM, TOJli>KO ·noJIOBRHY BeJm~HH · Vpre 

MOlltHO 06'M:CHHT:b HCIIapeHHeM HS COCTaBHOrO SI,IIJl3 lJ.O lJ,eJieHHJI. · oTO cor

JiacyeTCSI c aHaJIHaOM BeJllllmHH Ypre , · npoBelJ,eHHHM Bpa6oTe /9/, r,IJ;e 

nOKa38HO, ~TO H B 06JiaCTH COCT8BHHX H,Itep C Ar-200 a.e.M. H l1.Jl.fi -
251Es Ha6JliDlJ,aeTCSI c~ecTBeHHOe npeBHmeHHe a&cnepHMeHTaJli>HHX 3Ha

~eHHH Vpre no cpaBHeHHD c peay,m,TaTaMH pac~eTa no ·cTaTHcT:a:~ecKOtt 
TSOpHH. 
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lTpH cpaBHeHHH ~CJia npe,IJ;neJmT8JlbHilX HeiTpOHOB, no~eHHOrO 

axcnepnMeHTaJli>Ho, c pac~eTaMH no cTaTRcT~ecxott MOlJ.eJIH Heo6xo~o 

HMeT:& BBHlJ.Y, ~TO MO,IJ;e,m, paCCM3TpHBaeT BepOSITHOCT:b aMHCCHH OT MOMeH-
1 . 

Ta 06pa30B3HIUi paBHOB8CHOrO COCT8BHOrO Ji::zwa lJ.O llpOXOllf,IteHHJI Ce,ItJIOBOif . 

TO~. B TO l!te Bpewi B a&cnepmJeHTaJli>HO OIIpe,IJ;eJieimoe. ~CJIO HeHTpD

HOB lJ.O ,IJ;eJieHHSI BXO.ItllT xax HeiorpoHH, no~eHHHe B ripo~ecce ycTaHOB

JISHHSI paBHOBecHoro.xoMIIaYHlJ.-~a. TaK n HeiTPOHH, BHneTeBmne npH 

nepexo,IJ;e OT ce,ItJIOBOH TO~ K TO~ paapHBa; HeHTpOHH, o6paaoBaHHHe 

B MOMeHT paapHBa n, HaKoHe~, HeiiTpoHH, nciiyllleHHHe B npo~ecce ycxo

peHHSI OCKOJIKOB •. ,Ii;rui CHJl:&HO aCRMMeTpH~ CHCT9M, K KOTOpllM OTHOCHT

CJI H· CHCTeMa 12c + 2~. BpeMSI ycTaHOBJISHHSI paBHOBeCHJI ro-2Ic/I? I. 
CJielJ,OB3TeJI:&HO, Ollt~8T:b 3H3~T8Jl:&HOH HeHTpOHHOH .aMHCCHH Ha 

aTOM aTane He llpHXOlJ,HTCSI. 

B ~ae ,IJ;eJieHHJI T~eJll:lX Jt,IJ;ep (,ItJlSI 250c:f · napaMeTp ,IJ;eJmMOCTH 

X=0,8).1IaJI60Jli>mHH.BKJialJ, B YB8~eHHeVp;._e BHOCSITHeiiTpOHHI :Hcny

menHHe npn CnyCKe OT CelJ,Jia lJ.O TO~H pa3pHBa. Hx ~CJIO A V 4 3aBHCHT . . 

OT BpeMeHH cnycxa; KOTOpoe _ B · IIpH6WeHHH OlJ,HOTe,m;HOH BJI3KOCTH 

o~eHHBaeTCSI KaK 2 ro-ZO C /I~/. CTaTHCTli~ecxne O~eaKn, BWIOJIHeH-

IlHe corJiacHo 
1

MaTOlJ.Y, npe.ItJIOllteHiioMj- B pa6oTe ·I 9 I, ll.SIOT .ItJ1SI ,IJ;eJieHM 
250cj c aHeprneii B036YJK,IteHHJI ?2 MaB BeJm~HY ll Y 1 ,.. I, 5-2 :H l1.J1SI · 

~CJia HeiiTpOHOB, HCIIyllleHHHX npn ycKOpeHHH ocKOJIKOB AVz ,., 0,5, T.e: 

CYMMapHaSI BeJllllmHa Ll\)pre~2,0-2,5._- "' 

TaxnM o6paaoM, Cy-MMapHaSI.pac~eTHaSI BeJllllmHa Vpre MOllteT 6HT:& 

corJiacoBaHa c axcnepHMeHTaJli>HHMH ,IJ;aHHHMH B npe,IJ;noJioze~·cymecTBSH~ 

HOH pOJm CTalJ,HH CnyCKa OT Ce,ItJIOBOH·TO~ ll.O TO~ paapHBa, aaHPJMaD

meii,cOrJiaCHO npHBelJ,eHHHM O~eHKaM;· ,IJ;OCTaTO~O ,ItJlHTeJli>HOe Bpelvlff 

;., 2 ro-20 c. 0TMeTHM, ~TO aHaJIOr~HaSI CHTY~· B03HHKaeT IIp:H c~
Teae o~en, TJil!teJll:lX SllJ.ep B pea~ CJlHJIHH.fl Tmia U +. Ar. r,IJ;e CBpeMSI 

CJlHJlHH.fi T3Kllte HMeeT Be.mPmay.N ro-ZO C H cymeCTByeT OnP9lJ.eJieHHaSI 

BepOSITH()CTD ncnycxaHHJI He:ldTpOHOB lJ.O. o6paaoBaHHJI cocTaBHoro HJI;pa/I9! 

B pa6oTe lza/ aa 6aae ll.Hi@ysxoHHo:ld MO,IJ;eJm npoBe,IJ;eH pac~e~ 
33BPICIDJOCTJ! BpeMeHJ! ,IJ;eJieHHJI OT KOa~eHTa BSI3KOCTH ~ lJ,eJieHBSI 
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IWJa c Maccoii .A=248 · ('ITO 6Jlllsito It aamerzy c.nyti8JD) npn pa3Jlll'llib!X 

TeMIIepaocypax:. ECJlll RCTIOJib30BaT:& pesyJI:&TaTll·paC'!9TOB /ZO/ ,nJUI 0~~
HeHHOrO B HameR pa60T9 Bp9M9HR ~e~eHHH, TO lt03~9HT Bff31t0CTH 

Oita3HBa.9TCff ~OCTaTO'!HO .60JI:&miD.i j> := 6 ICYH c•I, 'ITO,TIQ-BH.n;HM~MY, 
yita3HBa9T Ha BHCOitOBH3ltOCTHHH np0~9CC ~e~eHRH. 8Ta B9Jlll'IRH3 6JlliSita 

It TOMY SHa'!emm, ItOTOpoe 6~o noJIYlleHo B pa6oTe I.~ O/ l(Jl.II c~ecTBeH
HO 6o~ee ~er1t0ro cocTaBaoro H,IUJa !PBEr. 8ItcnepHMeHTaJI:&HHe ~aaHHe · 

no ItRH9TR'!9CltOH SHeprRR OCitO~OB ~e~eHHH TaKX9 no~epEHBaiDT npe~~ 

'cTa~eHHH 06 O~HOTeJI:&HOM M9X3HH3M9 BH3ltOCTR /2f/. 

Y'IRTHBaH TOT <PaRT, 'ITO npR nepexo~e H,IUJa oT ce,Jl;1loBoil TO'lltR it 

TO'llt9 paspUBa npR CTIOHT3HHOM ~e.'l9HRH 252C.f H9HTpOHH C saMeTHOH Be

pO.fiTHOCT:&ID He RCnyCitaiDTC.fl ( V SC ~ 0, 1) / 2f/, T. 9. H,IUJO B MOM9HT 

paspHBa ~OBOJI:&HO "xo~o~oe", n~eaaa.fl BsJlll'!HHa .. -\) t:::: 2, 5 (pas-... P•'~ 

HHt(a M9YlJIY Y post B R3Y'!a9MOH pe~R .IWi B036YJK,tt9HHOrO 
250C/ 

H ~ cnoHTaHHoro ~e~eHHH 250Cf) y!taSHBaeT B aameM ~Y'lae Ha aaep

rmo B03cly;K,It9HRH B TO'llt9 paspHBa ,v 25-30 MaB. 

PesyJI:&TaTH R3M9p9HRH MH0~9CTB9HHOCTH H9HTpOHOB H3 OT~e~:&HHX 

OCitO~OB( V.J-1 ) B SaBHCl!MOCTR. OT MaCCH OCltO~ npRB9~9HH Ha pRe. 

56. 8Itcnep:HMeHT8Jl:bHHe ~HHHe noitasuaaiOT ~HHH xo~ V.J 4 B OTJlll'!Re 

OT "IIR.1loo6pasaoro" xo~a .IUl.fi HR3ItoaaepreTR'!ecrtoro ~e~eHHH, npR'!eM 

HaMOH aaBHCRMocT:R V.f 4 aec1tOJI:&1to 6oJI:&me, '19M c.IJ.e~eT R3. npo

nop:rzyroHaJI:&HOCTR Macce oc1to~. IIonpaBitR Ha aMHccmo B npo~ecce yc

ItopeHRJI B ~aHHH9 He lBO~JlliC:&. 11x Y'!ST npiiB9~9T It 9!ll9 60JI:&ill9MY Hait

~OHy Vh • Cpe~H.fl.fl a~epriiH HSHTpOHOB B CHCT9M9 ~9HTpa MaCC, RC

nycitaeMHX R3 OCltO~OB [_f-1 B 3aBIICHMOCTH OT M3CCH o'CltO~, ilOita3aHa 

aa pHc.5a. MH B~M, 'ITO cpe~e aaeprRR paczyT c YBe~eHHeM Mac

CH. 0TitHOH9HR.fl OT O~a9MOrO no En~Oitail9JI:&HOH M0~9Jlll paB9HCTBa 

T9M!Iepaocyp B TO'llte pa3pHBa H9B~ ll M3~0 BHXO~T 33 npe~MU 3Itc

nep:HM9HTan:&HHX OmRclOit, HO,Y'!RTHBaH aHMOrR'!H09 CitOppMRpOBaHHOe 

ilOBe~eHRe ~yx 33BIICHMOCT9H -)}-f .f ll Cf1 , MO~O .zzyMaT:&, 'ITO 3TH T9H

~e~ 0TpaJ,K3IDT peaJI:&HH9 OT~IIH OT O~aeMO:il: ItapTRHU. ITOCltOJI:&K,V 
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B JmTepaorype He meeTCH cBe.rterulli o saBRcmo~ocTJDC ~., l! C.f
4 

.rtJill .rte

~eHHH ~e~ l!OHaMH, TO CpaBHeHHe ,YtaHHHX He IIp9,!tCTBBna9TCH BOSMO~

HHM. .l{amme 0 V_/1 .ll C.f. .rtJlJl ,Yte~eHHH T~eJI!lX H,Ytep C aaeprHeil I50 !JaB 

IIpOTOHaMH /IO/ IIOKaS~T Ka'l8CTB9HHO Taxoro ~e THIIa OTICJIOH~Hl!H OT , 

npe,YtCKaSamtii l!GUtiWKaii8Jli>HOH MO,YteJm, KaKae Ha6.'llO,YtaJOTCSI y Hac, XOTH 

l! 6o~ee SHa'JHT9Jli>ID.le IIO B9Jm'!HH9. Ha pnc. 6 IIpl!B8,Yt9HO cpaBH9Hl!8 
e~p - . 

axcnepRMeHTaJli>HOH BBJm'!HH!i Ytot = j pr-e + 'V.f., (A J ..- v-7 ( Ac"'-A ) 

C pesyJli>TaTaMH paC'!9Ta IIO CTaTHCTH'l9CKOH MO,Yt9Jm, r.rte 
ca.ec - coec 1f ..j co.ec 14 Vt;0 t = "l pre. + -J_,.. ( £1 A J + 1 ( £2 , A cw- A). 

Saeprl!ll BOs6~eHRH Er. l! E
2

-A pacc'!HTHBMHC:E. :as aHepreT.Il'!ecKoro 

6~Hca pe~ .rteJieHRH Jt!ij)a Ha ,YtBa ·ocxo~ c Y'!STOM YMeH:E.meHRH 

aaeprRH Bos6~eHHH sa C'leT ~eTa·2 HeHTpOHOB B npo~ecce cnycKa 

C C9.rtJlOBOH TO'!KH ]tO TO'!KH paspHBa. 

3AKJIK>TIEID1E 
B ~aHHOH pa60Te IIp9,YtCTaBJleHH pesyJli>TaTH HSMepeHHH ,YtBa~H-

.rtH~pe~aJli>HHX Ce'!eHll:il o6paSOBaHRH H9HTpOHOB ,Yte~eHHH B pea~ 

I
2

c (I05 MaB) + 238u - 250
ci. Onpe.rteJieHH MHo~ecTBeHHocTH n aHep

reTJa'lecKHe CII8KTPH H9HTpOHOB, JaCIIYCKa8MHX ,!tO H IIOCJle ,Yt~eHaa (ns 

ocxoJlKOB) • SxcnepRMeHTaJli>HaH BeJm'!HHa Vpre oxasa~c:E. sHa{mTeJli>HO 

60Jli>me, '19M p_aCC'!HTaHHaH IIO CTaH,ItapTHOH CTaTHCTH't!8CKOH MO~eJm·. Bap:E.

HPOBaHJae napaMeTpOB MO,Yt8Jm He np~eJIO It COrJiaCOBaHHID ,YtaHHHX. C IIO

MO~ID BeJm'!HHHVpr-e o~eHeHo BpeMR·.rt~eHRH BHCOKOBos6~eHHoro ~a 
250Cf~ KOTOpOe OKaSaJIOC:b ,YtOC;aTO'!HO 60JibmHM ("" 4 ro-20c). lfCIIOJibSYH 

aTO BpeMR ,YteJleHHH B paMKaX MO,Yt9Jli>HOro IIO,YtXO~a/IO~MH O~eHRHH B8JlH'!H

HY BHSKOCTH .ff,!ij>a KaJmqJopHHH, KOTOpaH OKaSa~C:b 6Jm3KOH It BSISKOCTH 

~e~eroCH ~erxoro KOMIIa~-.ff,!ij>a E~. 

lfSY'!eHJae ·aMHCCKH H9HTpdHOB HS BOS6~eHHHX OCKO~OB IIpH ~eJie

Hl!Ja 
2
50c; IIOKaSMO, '!TO B ~eJIOM ,ItJUl xapaKTepHCTHK He:liTpOHHOH aMHC

CHH Ha6JDD,ItaJOTCH SaBHCRMQCTH, OTJm'lalO!!UI9CSI OT TeX, KOTOpHe ID4910.TCH 

IIpH CIIOHTaHHOM ~9Jl8HlaH 252C.f• lf3Y'!8Hl!8 SaBHCRMOCTeH MHO~eCTB8HHOCT9H 
H aHepr9Tl!'l9CKHX CII8KTpOB H8KTpOHOB OT MaCCH OCKO~ IIOKaSaJlO, '!TO 

. ':. ; 

RMeeTCH onpe~eJieHHoe npH6~eHJae x lltH,ItKOKaiie.JibHilM npe~cxasaHHHM. 
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BM9CT9 C T9M,. T~Jll:Ie .OCKCJIIUI liiCIIYCKaiDT 60Jli>ID9 Ji8HTpOHOB, li liX cpe~

HHH aHeprHH BHme, '19M aTO O~aJlOC:b, ·eCJm 6H aHeprHH BOS6~eHHH 

M8l!!,ey' CCKOJIKaMH ~9~0~ nponopi:nJOHa.JibHO BX MaCCe. C KaKHM HBJ19Hl!8M 
,. ' ' ' 

cBSisaHo OT~e noBe~eHHH .a~ xapaxrepncTHK.OT o~aeMoro, noxa . . 

Tpy,IUIO onpe~eJmT:b~ T.K. O'!CYTCTByeT aHMOrH'!HaH HHciX>P~>!aniD! 06 aMHC- . 

CHH H9HTpOHOB HS OCKOJlKOB ~8Jl9Hl!H B ~yrl!X pea~ C T~eJIHr.m 

HOHaMn. 

Heo6xo~ocn ~Heilmero nsY'!eHHH ~HaMHKH ~~eHRH n BJlHHHl!H 

ee Ha CBOHCTBa ~9JlHIIl9HCH CliiCWMH onpe~~H9T ~eJiecoo6paSHOCT:b npc

~0~9HHH liiCCJle~OBaHHH ft!HOEBCTB9HHOCTH·H9HTpOHOB H HX aHeprnil ,ItJUl 

~epHHX cncTeM pasJm'!HOH acHMMeTpnn, ROMIIa~-smep pasJm'!HOH ~eJm

MOCTn ll paSHHX aHeprnil BOS6~9HY~. 

ABTopH BHpa~roT 6~ro~apHocn npoqeccopy ID.U.OraHecHay sa no

JiesHHe o6c~eHHH n no~ep~ pa6oTH, E.TI.raBpMOBy, A.C.Bell\1lKOBy, 

ID.ll.EeJJ.liHl!HY, A.~Jiepy sa IIOMO~ B ccs~aHJaH ycTaHOBKH, IIpOBe~eHHli 

nsMepeHH:Ii n o6pa6oTKH_ ~HHHX, r .n. TropHHY sa nsroTOBJleHHe :e: mcTpoil

KY p~ 8Jl9RTpOHHHX 6JIOKOB. 
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BnHHOB M.B. H.AP· 
3MHCCHH HeHTpOHOB npH Aene 
BbiCOKOBOS6YJI(AeHHhlX HAep Ka 

H3MepeHhi ABIDK,!J;bl AHIP<l>epe 
HeHTPOHOB npH AeneHHH B036 
pa3yro~XCH B peaK~HH 238U 

3KcnepHMeHTanbHWX pe3ynbTa . . 
HOB, HCUYCKaeMb~ AO AeneHH: 
qHHY, nonyqeHHYID B paMKax 4 

AenH. ITo MHO~eCTBeHHOCTH Hl 
Bo36YJKAeHHoro HApa. B pa6o~ 
na HeHTpOHOB H HX cpeAHHX : 

Pa6oTa BbiUOnHeHa B J1a60J 

llpenpHHT 06Derouumaoro HHcmTyn 

ITepeBOA JI.B.ITamKeBHq 
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Neutron Emission in the Fis 
Excited Californium Nuclei 

The differential cross-s 
· tion in the fi.,ssion of high 
formed in the 23BU + 12c (11 
measured. From an analysis c 

follows that the number of 1 
stantially exceeds the value 
of the standard statistical 
sian time of the excited nu( 
basis of the neutron multipl 
the neutron number ·and theit 
fragment mass are· determined 
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