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Paeaoeecaoe pacnpeaeneaHe HOHOB no HaH6onee HHTeHCHBHbiM aapa

QOBbiM rpynnaM npH npoxolK.lleHHH 'lepea cpeay x 0 powo onHCbiBaeTca 

pacnpeaefieHHeM raycca H xapaKTepHayeTca aeyMa napaMeTpaMH: cpeaHHM 

aapHQOM ( e ) H nonywHpHHOA. CpeaHHA aapaa BORa C aTOMHbiM HOMepoM z 

3aBHCHT OT CKOpOCTH H cpeQblt nonywHpHHa l!paKTH'IeCKH nOCTOSIHHa H 

COCTaBnSieT "' 40%. BonbWHHCTBO HMelOUIHXCSI K HaCTOauteMy epeMeHH aKcne

pHMeHTan&HblX QaHHblX 0 cpel(HHX aapSIQaX HOHOB B raaax OTHOCHTCSI K H0-
/1/ . 

HaM C z < 20 • Dna 6onee TSI>KenbiX HOHOB HM9lOTCSI nHWb OTQen&Hbie 

/2-6/ CBeQeHHSit OTHOCSIUIH9CSI B OCHOBHOM K OCKOnKaM aeneHHSI • B HaCTOSI-

IIleA pa6oTe 6bmH HaMepeHbi cpeaaHe aapHQbi HOHOB a aHanaaoHe Kr - W 
9 . . 

npH npoxolK.lleHHH 'lepea He H eoaayx co cKopocTHMH "' 10 cM/ceK. 

YcTaaoeneao aaoMan&Hoe yMeH&weaHe cpeaaero aapHaa npH nepexo

ae'K peaKHM aeMnHM. Dna Tep6HSI 9TO yMeH&WeHHe COCTaenHeT 15% no 

cpaeHeHHlO co aHa'leHHeM, nony'leHHbiM nyTeM aKcTpanonHUHH OT 6onee 

nerKHX aneMeHToa. 

3KcnepHMeHTan&HaSI MeT08HKa 

Dna H3M epeHHA 6bm Hcnon&aoeaa MarHHTHbiA Macc-cenapaTop c raao-
/7/ 

BbiM aanonaeHHeM, noapo6ao onHcaHHbiA B • TipH npoxo>KaeHHH qepea 

cenapaTop aa C'I~T MHOroKpaTHblX nepeaapSIQO'IHbiX CTOnKHOBeHHA C Mone

KynaMH raaa - aanonHHTem~: aapaa HoHa HenpepbiBHo MeHHeTca, «!JnJOKTYH-
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pyg oKono paBHoaecHoro aHa~eHHg. MarHHTHag mecTKOCTb HoHa onpeaena

eTcg ycpeaHeHHbJM no BC9M ( N) CTOnKHOBeHHgM 3Ha~eHHeM aapaaa 1 KOTO-

poe npH aocTaTo~Ho 6onbWOM N cTpeMHTcg K e • MaMepHB pacnpeaene-

HHe HOHOB no H p , MomHo nerKo Bbi~HcnHTb aHa~eHHe e , Hcnonbaya 

H3BeCTHY~ ~OpMyny 

Hp 
m V C 

e 

(I) 

PacnpeaeneHHe HOHOB no ycpeaHeHHoMy aapgay coxpaHaeT ~opMy raycca1 

ao HMeeT nonywHpHHY B K YN MeHbwe, ~eM ana paBHoaecHoro pacnpe-

aeneHHg (Koa~HuHeHT K < 1 ). llHcnepcHa ycpeaaeaaoro aapgaa H ywHpe

HHe H300pameHHg 38 C~~T MHOrOKpaTHOrO pacceBHHg HOHOB HS MOneKynaX -
raaa gang~Tcg ocHOBHbiMH ~aKTopaMH, onpeaeng~IUHMH paapeweHHe raao-

aanonHeHaoro Macc-cenapaTopa. B HaweM cny~ae npH pa6o~Hx aaaneHHgx 

( 2, 7 Top ang He H 0,35 Top ang aoaayxa) paapeweHHe no H p cocTaB-

ngno 3-5%. 

8 Ka~eCTB9 TgmenbiX HOHOB HCnOnb30BanHCb npemae BCero HOHbl H30TOnOB 
84 K 1s2x r H e , ycKopeHHbie Ha UHKnoTpoHe Y -300 OM.RM ao aHeprHA: 

102 H 14 7 M SB COOTBeTCTBeHHOo 3HeprH~ STHX HOHOB MOmHO ObinO MeHgTb 

c noMO,IUb~ nornoTHTeneA:. MaMepeaHe aaeprHH H pacnpeaeneHHg no Mar

HHTHOA: meCTKOCTH OCyiUeCTBngnOCb C nOMOIUb~ CKSHHpy~wero yCTpoftcTBa 
/8/ 

C noBepXHOCTHo-oapbepHbiM aeTeKTOpOM 1 pacnonomeHHOrO B ~OKSnbHOft 

nnOCKOCTH MarHHTHOA: CHCTeMblo 

llpyrHM HCTO~HHKOM TgmenbiX HOHOB OblllH gaepHbie peaKUHH 1 Bbl3bi
X/ 

saeMbie ny~KOM 40 Ar ( 180-190 Mas) B paanH~HbiX MHweHgx • B Ka-

qecTBe npoayKTOB aaepHbiX peaKUHA: ObinH nonyqeHbi HOHbi H3oTonoB 90 Mo , 

108 Ag , 110 Sn , 125 Cs , HeKoTopbiX peaKoaeMenbHbiX sneMeHTOB 

x/ MHweHb pacnonaranaCb Ha MeCTe HCTO"'HHK8 MSrHHTHo-onTH"'eCKOA: 

CHCTeMblo 

4 
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<! 

' 

'
j. 
I 

H sonb~paMa. 3a cq~T HMnynbca, nepeaasaeMoro 6oM6apaHpy~mea ~aCTH-

Ueft, 9TH H30TOnbi BbineTSnH H3 MHWeHH 0 npoxoaHnH qepe3 MSrHHTHY~ CHC

TeMy H 3aaepmHBanHcb an~MHHHeBbiM c6opHHKOM 1 noMemeHHbiM 8 ~oKanbHy~ 

nnocKoCTb. CpeaHgg aHeprHg npoayKTOB HaepHbiX peaKuHA: onpeaengeTcg 

KHHeMaTHKOft H TOniUHHOft MHWeHHo flo oueHKSM ang BCeX HCCneae:BAHHbiX 

HOHOB oHa Obi~a B nHana3oHe 30-50 M sa ( VV • 3-4). llng ysenH~eHHg 
' 0 '-·' 2 

BbiXOaa 1 HCnOnb30B8nHCb CpaBHHTenbHO TOnCTbie MHWeHH ( 1,5-3,0Mr/cM ). 

3To o6ycnoanHaano 3HS"'HTenbHbiA: pa36poc B saeprHH H, cneaoaaTenbHo, 

cKopoc1'H ~OHOB oTna~H ( ~ • 0,3). OnHaKo, KaK 6bmo noKa3aHo ang 
2 ' 2 

lOS Ag , H3MeHeHHe TOniUHHbl MHWeHH OT 1, 7 Mr/cM ao 4,5 Mr/cM He 

BnHgeT HS nonomeHHe M8KCHMyMa B pacnpeaeneHHH HOHOB no H.p C TO~

HOCTb~ ao 1%, a nonywHpHHa pacnpeneneHHg yaenH"'HBaeTcg acero oT 
171 

3,5% ao 4% • TaKoA: peaynbTaT HBngeTcg cneacTBHeM Toro, "'TO aaaH-

CHMOCTb CpeaHero 3apgna OT CKOpOCTH 6nH3K8 K nponopUHOHanbHOft: e e 

"' f (z) V • 3TO 03H8"189T1 "'TO B Bb!pameHHH nng MSrHHTHOA: meCTKOCTH 

"p8BHOB9CHOA:" "18CTHUbl CKOpOCTb BbmaaaeT: 

Hp • 
m c 

f ( z ) 

PacnpeaeneHHe no Hp ang HOHOB 90 Mo , 108 Ag , 110Sn , 126 Cs H 1 49Th 

ycTaHaBnHBanocb nyTeM H3MepeHHg pacnpeaeneHHg xapaKTepHCTH"!ecKoA: 

y -aKTHBHOCTH (a nng 149 Tb - anb~a-aKTHBHOCTH) c6opHHK8 B ~OKanbHOA: 

nnOCKOCTHo lboTOnbi H)l9HTH~HUHpOB8nHCb no aHeprHH y -~y~eA:, H3Mepge

MOft Ge - Li cneKTpoMeTpoM, H nepRoay nonypacnaaa. B ocTanbHbiX cny

qagx (H30TOnbi peaKHX 3eMenb, 38 HCKn~"'eHHeM H~b 1 H BOnb~paM) H)leH

TH~HK8UHg no paaHoaKTHBHbiM xapaKTepHCTHKaM 6hma 3aTpyaaeHa H H30-

Tonbi - npoayKTbl peaKUHft perHCTpHpOBSnHCb B ~OK8nbHOA: nnOCKOCTH Tpe-
/9/ 

KOBbiMH cn~agHbiMH aeTeKTOp8MH . 
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Pe3yn&TaTpi H3MepeaHA H o!5cy)Kll9HHe 

1. Ha pHc. 1 npellcTasneaa 3aBHCHMOCTb cpenHero 3ap.srna oT cxo

pocTH llDH HOHOB 84 Kr B renHH H B03nyxe. B o6oHx cnyqa.srx axcnepHMeH

T8D&Hbie TO"'KH XOpOWO DO)K8TCH Ha np,srMylO: 

a V / V0 + b -e 

3Ha"'eHHH KOa¢~HUH9HTOB a 

.UDH renHH H a = 2,45j:_0,1f-

( 2) 

H b paBHbl: a .. 2,45!_0,1 I, b =-0,8!,0,3 
/10/ 

b =0,8!,0,3 nn.sr B03nyxa. Cornacao Bopy 

llBH)KyWHi!:CH B cpene HOH ynep)KHBaeT DHWb Te aneKTpOHbi1 op6HTaD&HaH 

CKOpOCTb KOTOpblX 60DbW9 CKOpOCTH HOHa ( V e > V}). J1CliODb30BaHH9 aToro 

KpHTepHH H'CTaTHCTH"'ecxot!: MonenH aToMa ToMac;-~epMH npHBO.OHT K npo-
/11/ 

rropUHOHan&HOt!: 3aBHCHMOCTH cpe.aHero 3ap.srna OT CKOpOCTH 

e- .. zt/a~ (3) 

Vo 

B HHTepBane CKopocTet!: V0 < V < z 2
/

8 V 0 • Taxa.sr 3aBHCHMOCT& cnpaBen-

DHB8 TODbKO B nepBOM rrpH6DH)K9HHH. 0TKDOH9HH9 OT nponopUHOHaDbHOCTH 
/4 5/ 

cpenHero 38pHl18 TH)K9Qb!X HOHOB H CKOpOCTH OTMe"':aDOCb H B pa6oTaX 
1 

B KOTOJ!tb!X H3M9pHDHCb 3apHilbl OCKODKOB l19D9HHHo B 9THX pa60T8X 6biDO 

rrpe.OD0)1{9HO CD9.0YlOW99 COOTHOW9HHe .ODH cpe.aHero 3ap.sr.aa OCKODKOB:e = 

= f (z) V t-x. J13 HaWHX naHHbiX cnenyeT, 'ITO 9TO COOTHOW9HH9 He COBC9M 

y.08"1H0
1 

ToKo B9DH"'HHa X 3aBHCHT OT CKOpOCTH HOH8o 0TM9THM1 'ITO a¢

/3/ 
~eKT .aaBneHHH B paBHOB9CHOM 3ap.srne TH)K9DbiX HOHOB He MO)K9T rrpHB9CTH 

K 3aMeTHOMY OTKnoHeHHlO oT nponopuHoHan&HOCTH. Bonee Toro, B pa6o-

/4 7/ 
Tax ' • noKa3aHo, 'ITO B cnyqae renHeBoro 3anonaeHHH yMeH&WeHHe .aaB-

neHHH rrpHBO.OHT K 6dn&WeMy OTDH"'HlO OT nponopUHOH8DbHOCTH B 3aBHCHMO-

CTH e- OT V 

0TKDOH9HH9 9KCIT9pHM9HT8DbHbiX naHHhiX OT ~OpMyDhl (3) He .OOD)KHO 

Bbi3biBaTb Yl1HBD9HHH 1 ITOCKODbKY ORa HOCHT K8"19CTB9HHbit!: XapaKTep. Eonee 

CTpOrHM HBDH9TCH COOTHOW9HHe 

6 

' k 

e II ( V) v 
Vo 

(4) 

rne ~(V) - a¢~eKTHBHoe KBBHTosoe "':Hcno B Monenr ToMaca-~epMH, 

ycpenHeHHOe .no CKOpOCTH 9D9KTpOH8 OT HyDH 110 V o 113B9CTH01 qTO 

.UDH H8H0onee cna6o H CHDbHO CBH3aHHbiX 9D9KTpOHOB II' 6DH3KO K 

9l1HHHU91 a B npoMe)KyTO"'HOA o6naCTH HM99T ITDOCKHA M&KCHMyM, llOCTH-

1/3 
ra10wHA 3HaqeHHH1 6nH3Koro K z • B nepsoM npH6DH)K9HHH ~opMy-

na ( 4) COBnanaeT C ( 3) t ITOCKODbKy v (V) .ODH llOCTaTO"'HO 6on&WHX CKO

pOCTeA 6DH3KO K z l/a . 011H8KO npH 6onee l19Tan&HOM paCCMOTpeHHH 
. ,_ 

cnenyeT yqecTb1 'ITO 11(V) llOD)KHO M911D9HHO yMeH&WaTbCH C yMeH&We-

HH9M CKOpOCTHo Mo)KHO noKa3aT&, 'ITO .an.sr He6on&woro .aHana3oRa 

H3M9H9HHH CKOpOCTH COOTHOW9HH9 ( 4) MO)K9T ObiTb npencTaBneHO B BH119 

DHH9AHoA 3aBHCHMOCTH THlla ( 2) C 'b < 0 t 'ITO H Ha6Dl01la9TCH SKcnepH

M9HT8DbHO llDH cnyqag renHHo ITpH nepexone OT renHH K B0311YXY HOHHbl9 

38pH.Obl B03p8CT810T1 rrpH"19M CHDbHee - ilDH M9HbWHX CKOpOCTeA. B pe3yDb 

TaTe 3H8K b B (2) M9HH9TCHo 

2. PaccMOTpHM Tenep& 3aBHCHMOCTb cpenHero 3ap.srna npH naaHoA 

I 10,11/ 
qxopoCTH OT aTOMHoro HOMepa HOHa. CornaCHO Eopy H nHHXapny 

cnenyeT O)KH.OaT& e- "" z 
1 /~ CTeneHHaH 3aBHCHMOCT& oT z 6biD8 nony-

/12/ 
"19H8 H B pa6oTe BpaHHHHra, KHHnna H Tehnepa • nn.sr nyqwero corna-

CHH C 9KCnepHM9HTOM OHH llp91lliODaranH1 'ITO HOH ynep)KHBaeT 9D9KTp0Hbl 

CO CKOpOCTHMH V e = Y V ( Y - Me.OD9HHO MeHHlOIIlHACH KOa¢~HUH9HT) o 

nn.sr Bbi"'HCD9HHH V e HCliODb30BaD8Cb CT8THCTH"'9CK8H MOI19Db HOHa, npH-

'19M Bbll19DHDCH DH60 HaHMeHee CBH3aHHhiA aneKTpOH1 DH60 HaH6onee yna-

neHHhiA. B nepBOM cnyqae noKa3aTen& cTeneHH npH z nonyqanc.sr paBHbiM 

1/3, BO BTOpOM - 2/3. B 9KCnepHM9HTaX C OCKODK8MH l19D9HHH ~ynMep 

/4/ 1/8 
H KoaH npHWDH K BhtBo.ay, 'ITo 3aBHCHMoCTb ~ ""z y.aoBneTBopHTen&F 

OITHCbiBaeT pe3yDbT8Tbl TODbKO B npe.aenax nerKoA rpyllllbl OCKODKOB npH 
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npoXO~UBHHH qepe3 renHAo 0THOlliBHHB 3ap~UOB nerKHX H T~~BJ!hlX OCKOJI-

KOB nyqrue cornacyiDTC~ C 3aBHCHMOCTbiD e 
0,6 

z 

Ha puc. 2 npeucTaBneHbi aaruH uaHHbre no cpeuHHM 3apSIUaM anSI 

TSI~enhiX HOHOB co cKopocTbiD V I V 0 = 4 npH npoxo~ueHHH qepe3 renuft 

H B03UYX• 0TKpbiTb!B H 38qepHBHHbiB Kpy~KH OTHOCSITCSI K TeM cnyqaSIM 1 

Korna B ~OK8JibHOH nnOCKOCTH perHCTpHpOB8JICSI CTpOrO onpeneneHHbiH H30-

Ton. HeonpeueneHHOCTb no z B 9THX cnyqaSIX CBSI38Ha C B03MO~HOCTbiD 

o6pa30B8HHSI ll8HHOrO H30Tona HB TOJ!bKO aenocpeUCTBBHHO B peaKUHH1 HO 

+ 
H 3 a cqeT [3 -pacnaua H3o6ap c 6on&IDHM z • KpecTbi 6e3 Kpy~KoB 

OTHOCSITCSI K U8HHbiM1 n?nyqeHHbiM nyTeM perHCTp8UHH HOHOB B ~OK8JibHOi!: 

nJIOCKOCTH CJIIDUS!HbiMH TpBKOBb!MH UBTBKTOp8MHo CpellHHe 3HaqeHHSI z 

H A oueHHBanHcb H3 aHanH3a BbiXOUOB pa3J!HqHbiX HnepHhiX peaKuHfi B naH-

/13/ 
HOM OOJI8CTH H30TOnOB o ToqHOCTb OUBHKH no Z H A COCT8BJISIBT 

COOTBBTCTBBHHO ~0,5 H ~1,0. 

B unana30He Kr - Xe ToqKH ne~aT oKono npSIMbiX1 qTo cooTBBTCTBY-

BT 38BHCHMOCTH e zn .B cnyqae renHSI n = 0,57~0,07, B cnyqae 

B03nyxa n 0,6~0, 1. npH nepexone K OOJI8CTH peUK03BMBJ!bHbiX 9JIBMBH-

TOB xapaKTep 38BHCHMOCTH pB3KO MBHSIBTCSI: CpBllHHM 3apSIU nepeCT8BT 

pacTH H n~~e npoSIBnSieT ; TBHllBHUHID K yMeHblliBHHID. TaKaS! aHoManHSI 

HMBBT MBCTO K8K llJ!SI B03UYX8 0 T8K H llJISI renHSI. 8 CJ!yqae TepOHSI e 

npHMepHO H8 15% MBHblliB1 qeM CJIBUyeT H3 9KCTpanOJISIUHH 38BHCHMOCTH 0 

cnpaBBUJIHBOM B OOJI8CTH KpHnTOH-KCBHOHo 

no-BHUHMOMy, OOHapy~BHH8SI 8HOMaJIH~ CB~38H8 C OOOJ!OqeqHbiMH 9~

~BKTBMHo M3necTHO, qTo npH nepexoue K peUKHM 3eMnSIM aaqnaaeT 3anon

HI'ITbCSI rrry6oKorre~aruaSI 4 f o6orroqKa. Mo~ao npennonaraT&, qTo 9TO 

npHBOUHT K yMBHblliBHHID ceqeHHSI nOTBpH 9JIBKTpOH8 a • C npyrofi CTO-

pOHhl, p8BHOBBCHOMy 38pS!UY OTBeqaeT paBBHCTBO ae H ceqeHHSI 38XB8-

TB 9/IBKTpOJ-Ia 

yMBHblliBHHB 

a 
(' 

a 
e 

3HaqeHHfi 3Api'IABo 

• nocKOJibKY a " ~' 2 
rAe e c 

/ll/ 
- 3BpS!U HOH8 

ITpHBBABT K CMellieHHID p8BHOBBCHSI B CTOpOHy MBHblliHX 

8 

1 

l 
{ 

3. npeACT8BJISIBT HHTepec npoaH8JIH3HpOB8Tb, npOS!BJISIBTCSI JIH OOHapy

~eHH8SI 8HOM8JIHSI UJISI CpBUHHX 3apSIUOB B ylleJ!bHOft HOHH38UHH TSI~BJ!biX HO

HOBo npeAB8pHTBJ!bHO paCCMOTpHM 6onee OOIUHft BOIIpOC - 0 CBSI3H MB~lly 

aenocpeACTBBHHO H3MepSIBMb!M CpBAHHM 38pSIAOM e H 9~~eKTHBHbiM 3apSI

AOM z * , onpenenSIIDIUHM TOPM03Hbie noTepu. B TeopeTnqecKoM nnaae 3/l9Cb 

/11/ 
SICHOCTH HBT1 XOT~ B OTMeqaJIOCb 0 qTO 9$<tJ9KTHBHbli!: 3apSIU z * MO~eT 

Ob!Tb 38MBTHO Bbrllie e 38 cqeT Toro, qTo B OJIH3KHX coyuapeHHSIX 9JI9KT

pOHHi>I9 OOOJ!OqKH B38HMOU9ACTByiDIUHX qacTHU nepeKpbiB8IDTCSI0 nHHpC H 

EnaHH/ 
141

, aHanH3HpySI 9KCnepHMeHT8JibHbie naHHbie no ynenbHbiM HOHH3a-

~ 325 1271 
UHSIM TSI~BJ!biX HOHOB OT llO • JlBJ18IDT BbiBOU 0 OJIH30CTH 

- x/ 
3HaqeHHA Z * H e UJ!Si ra30BbiX cpeu o nonuep~KOi!: 9TOrO 38KJIIDqeHHSI 

6brna Obi neMOHCTpaUHSI O/lHHaKoBofi 38BHCHMOCTH z * H e OT copTa 

TOpM03SIIUero ra3a. 

llnSI.HOHH3aUHOHHhlX noT~pb TSI~BJ!hlX HOHOB HCnOJib3YBTCSI CJ!BilYIDIU99 

COOTHOlliBHHe: 

dE z* 2 · f ( z A V 
1 ' 1 ' 

( 5) 
dx z, A, V 

rue z , z 
1 

, A , A 
1 

- aToMHbre HOMepa H MaccoBbie qucna HPHa H TopM03SI-

114/ 
mero B9IUBCTB8o CnenySI , UJI'rt H3BJ!BqBHHSI z * BOCnOJib3yeMCSI OTHOlliB-

HHBM YllBJ!bHbiX HOHH38UHM TSI~eJioro HOH8 H IIpOTOHa C TOM ~e CKOpOCTbiD :: 

( dE/ dx ) z , A ,v 

(dE I dx) v 
p • 

(:r.*)2 

z *) 2 
p 

( z * ) 2 ( 6) 

x/ 3~~eKTHBHbiB 3apSillhi z * B TBBpAofi H ra3onofi cpeAax 6nH3KH 1 

paBHOBBCHbiB ~e 38pSIUbl UJI'rt HOHOB0 Bb!XOUS!illHX H3 TBBpAoro BBIUBCTB8 1 

3HaquTen&Ho oon&rue." 3To, rro-BHAHMoMy, CBSI3aHo co "cTpSIXHBaHHeM" 9JieKT

poHoB Ha rpaHHUB UBYX cpeA/14/. 
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z * - s$$eKTHBHbiA aapSU:l "HOHa' Boaopoaa, IIpaKTH'i9CKH paBHb!lt eaHHH-
P /15/ · 

ue anSI sHeprHA ·> 0, 25 M SB • .UaHHhi9 no yaenbHb!M HOHH3aUHSIM TSDKS-
/14/ /16/ 

nhiX HOHOB 6panHCb H3 pa60Tbl t a anSI npOTOHOB - H3 • flonb3YHCb 

(6), nonyqaeM anSI 79 Br c E = 31,5 MsB H 127 1 c sHeprHelt 

50,5 M SB ( * "" 4 ) ~eKTHBHbi9 aapSiahi 1 COOTB9TCTB9HHO paBHbl9 

9,60:!:_0,25 H 11,2:!:_0,3 (npH TOpMO)K9HHH B renHH C aaBneHH9M 200 Top). 

( . 79 ) !13 HalllHX aaHHhiX ( c y'ieTOM s$$eKTa aaBneHHH) cneayeT e Br = 

"" 9,8:!:_0,3 H e( 127
I ) = 11, 7:!:_0,3. B npeaenax OIIIH60K Z * H e COBna-

aaJOTo 

B Ta6n. 1 aeM'JHCTpHpyeTcH aaBHCHMOCTb s$$eKTHBHoro aapsaa 

anSI HOHOB t 27 I oT co pTa TOpM03Sil!lero rasa ( aproH, aaoT, renHtt). 

YcpeaHeHHe no sHeprHH aaeT cneayJOl!lHe BenH'iHHhi: ( z* / z * )·2 = 
·2 ~ N He 

) = 1,29:!:,0,05 .flpH nepexoae K 6onee TSI)Keno-"" 1, 19:!:_0,04 H ( z * I z * 
Ar He 

My raay s$$eKTHBHhllt aapSia B03paCTaeT. 3To IIpOHCXOaHT H CO cpeaHHM 

3apSiaoM, oaHaKo HeCKOnbKO CHnbHee: no HalllHM aaHHb!M ,( eN I e HJ2 = 
141 ( ·- I - )2 1 45 ""1,38;!:0,081 no aaHHhiM eAr e H.. = , • TaKHM 06J?a30M, paanH'IHe 

Me)Klly z * H e , B03MO)KH01 H 9CTb1 HO OHO He IIp9BbilllaeT 10%. 

Ta6n. 2 aeMoHcTpRpyeT KoppenSIUHJO Me)Kay aHoMan:~~ett ans paBHOBec-

Horo 3apSiaa B o6naCTH peaK039MenbHhiX sneMeHTOB H yaenbHbiMH IIOTepSIMH • 

.UaHHbie B Ta6n:~~ue OTHOCSITCH K 14 9 Tb H 12 7 I c 9HeprHett 

t49T 117/ o, 117M 9BIHyKnoH. TopM03Hhte noTe pH ans b B3SIThi H3 pa6oThi • 

B COOTB9TCTBHH C (6) C TO'iHOCTbiO ao noTepb Ha SiaepHbie coyaapeHHSI 
(dE/ dx)Tb 11 
__ __,._ =(z*) /(z * ) 2 

(dE/ dx)1 Tb 
CoBnaaeHHe B npeaenax oru:~~6oK 

OTHOIII9HHSI yaenbHbiX IIOTepb H KBaapaTOB paBHOB9CHbiX 3apSiaOB anH 149 Tb 
121 I If CHOBa rOBOpHT B nonb3Y 6nH30CTH z * H -e • ( 0TM9THM1 'ITO 

y'leT BKnaaa SiaepHbiX coyaapeHHA B d E I dx y nyqwaeT cor nacRe). A Ho-

Manl:ISI B l! nOBTOpSieTCSI H B s$$eKTHBHOM aapSiae. EcnH 6bt Z * I!pH nepe-

xoae K peaKHM 3eMnHM M9HSinCSI no 3aKOHy z * "' z t/2 
' yaenbHble HOHH3a-

UHH HOHOB 149 Tb H 127 I pa3nl:l'ianl:!Cb 6bi 6onee '19M Ha 20%. 
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B 3aKniO'i9HH9 aBTOpbi Bblp8)K810T HCKpeHHIOIO 6naroaapHOCTb r.M. Tep

AKOilbHHY 3a 6onbruofi BKnaa B paapa6oTKY raaoHanonHeHHoro Macc-cerra

paTopa H H. lllaaHeBofi sa noMOlllb B pa6oTe co cnJOaHHhiMH aeTeKTopaMH. 
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Ta6nnua 1 

E ( 127 I ) MaB 75 60 50 40 32 

z* 
) 2 ( Ar 1,18:!:.,0,09 1, 27:!:.,0,10 1,31:!:.,0,10 1,37:!:.,0,10 1,32:!:.,0,10 

* z 
He 

z* 
( N ) 2 1,18:!:.,0,09 1,21:!:.,0,09 1,19:!:.,0,09 1,19:!:.,0,09 1,18:!:.,0,09 

z * 
He 

Ta6nnua 2 

remrfi Boaayx ~~ 
( dE/dx) Tb 

0,97:!:.,0,07 0,99:!:.,0,07 (dE/~ 
-2 ....:.n_ 0,94:!:.,0,07 0,93:!:.,0,07 
€"2 

I 

6 ~ 

Pnc. I. 3aBHCHMOCTb cpeaHero aapS!aa oT cKopocTH llnSI HOHOB 
84 Kr 

.... -B Boaayxe (0,35 Top), ~- B He (2,7 Top). 
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PHc. 2. 3aBHCHMOCTb cpeaHero 3apSiaa oT z ( V I V 
0 

= 4 ) B B031lyxe- ....,. 
(0,35 Top), -o- - B He (2,7 Top). 
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