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Ta6nHn;a 

Pe3yJibTaTbl H3MepeHHH HHTerpaJibHbiX ce'leHHli AeJieHHH 

H yrJIOBb~ pacnpeAeJieHHH OCKOJIKOB H30TOnOB OJIOBa 

H 140Ce. 0n°p. - MHHHMaJibHbllf 

H3MepHJIOCb W (8) 
yroJI B C,I.J;,M,, nOA KOTOpbiM 

. . W(~p) 
PeaKI.J;HH ! E L• M3B! ar, M6 8~p 

! ! W(90°L 
II0,5 8,I ·ro-1 4,2 5,0 
106,8 6 o·ro-1 4,3 5,0 

II}, + I2c ... I24Ba • 
I02,6 3,2·ro-I 4,3 4,9 
99,6 2,6 ·ro-I 4,3 5,0 
89,4 6 4·ro-2 4,4 4,7 • 

II0,5 4,o·ro-1 4,2 5,4 

II~;., + I2c ... 13~ I06,8 I ,9·ro-I 4,3 5,2 
98,9 5 8·ro-2 4,3 5,2 • 
89,4 I ,6·ro-2 4,5 5,0 

II0,5 2,6·ro-1 4,2 5,9 

12\, + I2c ... I24Da 
I03,8 I,I·Io-I 4,3 5,9 
98,9 4 r·Io-2 4,3 5,8 
92,0 r '8·ro-2 4 , 4 5,? 
86,0 5:o·1o-3 4,5 5,4 

II0,5 2. 7·Io-1 4,5 5,7 

I4~ce + I2c ... I52~d 
I08,I 2 o·ro-1 4,5 5,6 • 
104,0 r ,3·ro-1 4,6 5,8 
96,3 3,8·ro-2 4,7 5,6 

~3MepeH~R npOBOA~n~Cb Ha B~BeAeHH~X ny~KaX ~OHOB yrnepOAa 
~ HeoHa ycKop~TenR Y-200 Jla6opaTO<f.~~ RAePHbiX peaKl.I~H O~R~ B A~a
na3oHe 3Hepr~H 12 C 86-11 0 M3B ~ 2 Ne - 1 04-120 M3B. ~3MeHeHYie 
3Hepr~~ YCKOpReM~X ~OHOB ocy~eCTBnRnOCb nyTeM TOPMO~eH~R ~OHOB 
B anKJM~H~eBbiX <t>onb r ax onpeAeneHHoi:1 Ton~~Hbl /?I. M~weH~ ~3oTonos 
onosa np~roTasn~san~cb MeTOAOM TepM~~ecKoro pa3no~eH~R, a ~3o
Tona t.~eP~R - MeTOAOM 3neKTpo<t>ope3a. M1o1weH~ onosa npeAcTaBnRn~ 
co6oH caMoHecy~~e <t>onbr~. t1eTOA~Ka ~3MepeH~i:1 ce~eH~i:1 AeneH~R 
~ yr noB~X pacnpeAeneH~H OCKOnKOB C nOMOIIIbKl CTeKnRHHbiX AeTeKTOPOB, 
KOTOpaR ~cnonb30BanaCb B AaHHbiX ~3MepeH~RX, nDAP06HO On~caHa 
paHee 18-91. Pe3ynbTaT~ ~3MepeH~H ce~eH~H AeneH~R ar ~ yrnoBbiX 

· pacnpeAeneH~H OCKOnKOB W(8) AnR peaKLI~~ ( 12c () np~BeAeH~ B Ta6n.1, 
124 2 • 

a ce~eH~R AeneH~R peaKLI~Io1 Sn ( 0 Ne, n - B Ta6n. 2. Ben~~~H~ W(8) 
npeACTaBneH~ B BYIAe W(OO )/W(900), rAe 8° - MYIH~ManbH~H yron 
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PeaKu;HH EL , M3B af ' M6H 

120 5,6·10-2 

I24sn + 20Ne _, 144 Nd 113 2,6.10- 2 

110 I,s.ro- 2 

104 6,0.10-3 

8 c~cTeMe ~eHTpa Mace, noA KOTOP~M per~cTp~po8an~cb ocKonK~ 
AeneH~fl *. ,L\nfl nony4eH~fl K03<!l<l>~~~eHTa yrnosoi1 aH~30Tpon~~ 
W(0°)/W(90°) no ~38eCTHO~ MeToA~Ke/9 / npo80AHnacb 3KCTpanonfl~Hfl 
H3MepeHHbiX yr ho8biX pacnpeAeneHHH W(e) K yr naM (} = 0° 1-1 (} = 90 o. 

CyMMapH~e OWH6KH, o~eHeHH~e HaMH, COCTa8nfl~T ~0-15% OT 8enH4~
H~ yrno8oi1 aH~3oTponH~ 1-1 -15-20% Anfl ce4eHHi1 AeneHHfl. 

AHAnM3 3KCnEPMMEHTAnbH~X ,L\AHH~X 

AHan~3 3Kcnep~MeHTanbH~x AaHH~x o ce4eHHflX AeneH~fl ~ yrno8~X 

~dl...II!Jt.4t::Jit::Mvt)1"' r;,bniUJIMt::n na u\...nucc \:..IOIYiCir.:..;~cnv;-v jjQ\:(:.;.~G.-;;:;(:;;~:~ 

npo4ecca Ae8o36Y~AeH~fl cocTa8Horo flApa. Pac4eT~ npo80A~n~cb no 
nporpaMMe OVERLAID ALICE, KOTopafl 6blna MOA~<I>~~HP08aHa HaM~ Anfl 
C08MeCTH~X 8~4HCneHHH KaK Ce4eH~~ AeneH~fl af ,TaK ~ yrno8~X 

pacnpeAeneHHi1 OCKOnK08 AeneHHfl W((J). 0CH08H~e COOTHOWeH~fl, ~c

nonb308a8W~eCfl Anfl aHan~3a, noAP06Ho o6cy~Aan~cb 8 Hawei1 npeA~
AY~e~ pa6oTe 191. ,L\nfl pac4eTa 3Hepr~i1 C8fl3~ Hei1TpoHo8, npoTOH08 
~ a-4aCT~~ HCnOnb308anHCb 3KCnep~MeHTanbH~e 3Ha4eHHfl Mace, TO 
eCTb paCC4~T~8an~Cb TaK Ha3~8aeM~e 3$¢eKT~8H~e 3Hepr~~ C8fl3~ 

4aCT~4 Bv ( v = n, p, a). 
0cH08H~M~ napaMeTpaM~ pac4eTo8 fl8nflnHcb: 
1/ OTHOWeH~e aC~MnTOT~4eCK~X napaMeTp08 nnoTHOCTH YP08Hei1 

8 Aen~TenbHOM 1-1 ~cnap~TenbHOM KaHanax arfav ; 
2/ 8en~4HHa 6apbepa AeneH~fl, 3aAa8a8werocfl 8 8~Ae 

CPS exp 
Br(0=c·Br (E)-~W (Z,A), /1/ 

M3MepeH~fl 8 OCH08HOM np080A~n~Cb 8 HHTep8ane yrno8 OT 183° 
AO 281° 8 na6opaTOPHO~ CHCTeMe KOOPA~HaT no OTHOWeH~~ K Hanpa8-
neH~~ ny4Ka, OAHaKo 3Kcnep~MeHTanbH~e AaHH~e nocne nepec4eTa 
8 C,4,M.Anfl YA06CT8a npeACTa8neH~ 8 HHTep8ane yrno8 OT 0° AO 90~ 
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70 BO 90 100 E.MJB 

PHc. I • 3KcnepHMeHTaJihHbJe I TO'!KH/ H pac
tieTHbie CetieHHH p;e.rreHHH H30TOITOB 6apHH, 
o6pa30BaHHbJX npH B3aHMO,D;eHCTBHH H3Q
TOITOB OJIOBa ll2Sn , llSSn H 124Sn C HO
HaMH 12C, B 3aBHCHMOCTH OT 3HeprHH 
B036yJK,IJ;eHHH, 

PHc. 2. 3KcnepHMeHTaJihHbJe I Toti
KH/ H pactieTHbie cetieHHH .o;ene
HHH 152GdH 144Nd B 3aBHCHMOCTH an ~ M.,P. OT 3Hepl'HI1 HU30yJK,LJ,etil1H, 

10' 

m·l, 
60 

I ' I • -,-----,-- T- T 1 ' I 

, 
70 80 90 KID 110 120 E,M3B 

_, .. .,._ 

Puc. 3. 3KcnepHMeHTaJihHbie H pac
tieTHbie lPYHKIJ;HH B036YJK,D;eHHH p;e
neHHH COCTaBHOrO H,D;pa 153Tb, 
3KcnepHMeHTaJibHbie p;aHHbie I TO'!KHI -
H3 pa6oT 161• 

Koro/5/, c - noArOH04H~i1 napa
MeTp, ~wexp (Z, A) - 3KcnepHMeH
TanbHoe 3Ha4eH~e o6ono4e4Ho~ 
nonpa8K~ Anfl flApa C 3aPflAOM 
~ Macco8biM 4~cnoM A; 

3/ 3¢0eKT~8H~~ MOMeHT ~Hep-

4~~ Aenfl~erocfl flAPa ~ 3<1>¢. ; 
4/ KP~T~4eCK~~ yrno8o~ Mo

MeHT fer , 8n~flH~e KOToporo cTa
H08~TCfl cy~eCT8eHH~M np~ 3Hep
r~flX ~OH08 8 C~CTeMe 4eHTpa MaCC 
E CM• 3Ha4~TenbHO npe8~Wa~~~x 
6apbep 83a~MOAe~CT8~fl. 
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Ben~4~Ha £cr paCC4~T~Banacb Ha OCHOBe COOTHOWeH~R 

. AI A2 )I/2 

A I+ A2 

0 0 - I/3 I/3 
tcr = ,155r 0(AI +A 2 )(E /2/ 

r~e AI , A2 
I C ~ 1 , 05 
CT~ ypoeHei1 
= A/10. 

- MaCCOB~e 4~cna ~oHa ~ RAPa-M~WeH~' ro = 1 '15 AnR 
AnR 20Ne. Ac~MnTOT~4ecKoe 3Ha4eH~e napaMerpa nnoTHo
B ~cnap~renbH~x KaHanax 6~no e~6paHo paeH~M ~v = 

CpaeHeH~e 3Kcnep~MeHranbHbiX ~ pac4eTH~x ce4eH~i1 AeneH~R AnH 
~ccneAOBaHH~X B HaCTOR~ei1 pa6oTe RAeP np~BeAeHo Ha p~c.1 ~ 2. 
KpoMe roro, Ha p~c.3 npeACTaeneH~ ~HTerpanbH~e ce4eH~H AeneH~H 
I 53Tb, nony4eHHble e peaKLI~Rx I 33Cs( 20 Ne, f) ~ I 4IPr( I2c, f)/6/. 

nocneAH~e ABe peaKLI~~ Bbi3Ban~ ~Hrepec no ABYM np~4~HaM. Bo-nep
BbiX, AenRLI.IeecR HAPO IS 3Tb HaXOA~TCR B ~3Y4aeMOH HaM~ o6nacT~ 
RAep, eo-erop~x, aer~~aM pa6or 16 1 He YAanocb on~caTb $YHK4~~ 
B036Y~AeH~R peaKL.I~~ 3Cs( 20 Ne,f) BO BCeM 3HepreT~4eCKOM A~a
na3oHe. EcrecreeHH~M 6~no non~TaTbCH on~caTb 3T~ peaKLI~~ e paM
Kax Hawero nOAXOAa. ~3 p~c. 1-3 B~AHO, 4TO B AaHHOH pa6oTe AO
CT~rHyTo Hennoxoe on~caH~e ecex 3Kcnep~MeHTanbH~x AaHHbiX o6 ~H
TerpanbH~x Ce4eH~RX AeneH~R , . np~ 3TOM AnR pac4eTOB $YHK4~H 
B036Y~AeH~H IS 3 Tb B peaKLI~~ I 1Pr( 12 C,f) B ~HTepeane ~3MeHeH~R 
3Hepr~i1 B036Y~AeH~H 30 tbB ~ B peaK4~~ 133Cs( 20Ne,()B 3Heprer~-
4eCKOM ~HTepeane 50 M3B ~cnonb30ean~cb OA~HaKoe~e 3Ha4eH~H na
paMeTpoe: aria,, = 1 '12, c = 0,93, ~ 6apbepa AeneH~R 153 Tb: 

_.., 1'0'\ ""11 n ••-n* n __ ,.,,~ ... ·~.-. .................. ,., ........ k-...-..o ,.,.,..., .... nr~onnuoAo ua-uf- Uf\VJ- Jl,..) IIJU · 11\JJIJ..,"-"'''--''- ..,~,,.._._,.._, .. ,.._ ....,..,.t-'..,,_t""'-" ,_, ..... ~ ........... , ··-

CKOnbKO 6onbwe 3Ha4eH~R B£ = 28' 5 M3B' Hai1AeHHOro nna3~noM 
~ AP/61. B3a~MocornacoeaHHoe on~caH~e a 1 (E) ~ ce4eH~i1 ~cnapeH~H 
4aCT~4 AnR ABYX yKa3aHHbiX peaKL.I~H AaeT OCHOBaH~e yTeep~AaTb, 4TO 
MOAenb epa~aiO~ei1cR lK~AKO~ Kann~ npae~nbHO on~CbiBaeT ~3MeHeH~e 

6apbepa AeneH~R c yeen~4eH~eM yrnoeoro MOMeHra, a $opMyna /2/ 
n03BOnReT HaAe~HO paCC4~T~BaTb Kp~T~4eCK~e yrnoe~e MOMeHT~ prr• 

B~A~Mo, ~MeHHO 3ae~weH~e 3Ha4eH~~ yrnoe~x MOMeHToe, pean~3yl0-
l 13 '6/ ~~XCR B COCTaBHOM RAPe ''Tb, He n03BOn~no aeTopaM pa6oT' on~-

CaTb $YHK4~~ B036Y~AeH~R AeneH~R peaK4~~ 133Cs( 20 Ne,!) BO seeM 
~HTepeane 3Hepr~i1 Bo36Y~AeH~R. 

napaMerp~ i 1 /iv ~ 13$$.• c noMO~biO KOTop~x nony4eHo 
wee onHcaH~e 3Kcnep~MeHranbH~x AaHH~X o ce4eH~Rx AeneH~R 
B~X pacnpeAeneH~HX, BMeCTe C COOTBeTCTBYIO~~M~ OW~6KaM~ B 
~ g3$$. np~BeAeH~ B ra6n.3. 

Ha~ny4-

~ yrno
ao 

f 

Heo6XOA~MO OTMeT~Tb, 4TO OCHOBHO~ BKnaA B ce4eH~e AeneH~H 
~30Tonoe onoea B peaKL.I~~ ( 12 C,f) Aaer AeneH~e cooreercrByiOili~X 

*QrMeT~M TaK~e, 4TO paCC4~TaHH~e Ha OCHOBe np~BeAeHH~X B~We 
3Ha4eH~i1 napaMeTpoB a!/ a11 , C ~ p cr CYMMapHble Ce4eH~H ~CnapeH~R 
4aCT~4 (n, p ~ a) ~3 COCTaBHOro RApa 153 Tb AnR o6e~X peaK41.1~ YAOB
neTBOp~renbHO cornacyiOTCH C 3KCnep~MeHTOM / 6/ 
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Ta6nHu;a 3 

llapaMeTpbl a1/~,CH gc<iJ/ ~ 3\lJq, • .IIPH KOTOpbiX AOC THrHyTo 
HaHJIY'L!mee OUHCaHHe ~YHKI.J;HH B036~eHHH AeJieHHH 
H yrJIOBblX pacnpeAeJieHHH OCKOJIKOB • BeJIH'L!HHbl ~c<lJ/ ~ 3<lJ<lJ. 
npHBeAeHbi AJIH MaKCHMaJibHOH 3HeprHH HOHOB yrnepOAa 
EL = 110,5 M3B, Bf H B~M._ 6apbep AeJieHHH H ero 
~AKOKaUeJibHaH COCTaBJIHID~aH AJIH £ = 0 

AenH~eecH irfiv i ao , M3B! c J c<P/ J 3¢¢. 
HAPO ! 

! 
! 

I2~ r,:s 34,4±!,8 0,9! 37,0 I,I?±o,I8 
I30Ba I,I? 38,!±2,! 0,89 38,1 I ,46±o,I? 
I3~a I,I9 4!,9±2,9 0,82 38,3 I,?S±o,I? 

144 Jlcl I ,!3 38,2±!,9 0,92 38,2 
I52C-d I ,IO 32,4±2,2 0,94 33,9 I,?4±o,20 
I53Tt 1,12 31,9±1,5 0,93 31,9 

124 130 136 
1.1CXOAH~x cocraeH~x HAeP, a ~MeHHo: Ba, Ba ~ · Ba. B CBH3~ 
:. :::;:~."~ :::"!!!~~5~~~ !? 0~:::''?'/~'?'nP~IAlA ·f\;:ar'a...P!"'nR -~P.nP.HLI1R As;= _2:2 M3B "" oT
HOWeH~i1 aC~MnTOT~4eCK~X 3Ha4eH~i1 napaMeTpOB nnOTHOCT~ YPOBHei1 
B Aen~TenbHOM ~ ~cnap~TenbHOM KaHanax af/~ AnR RAep 6ap~R 3a
B~CRT B OCHOBHOM OT HeonpeAeneHHOCTei1 1.13MepeH~R ce4eH~i1 AeneH~H 

3T~X RAep. 

06CY~AEH~E PE3YnbTATOB 

Ben~4~Ha 6apbepa AeneH~R RBnHeTCH OAHOH ~3 ocHOBHbiX xapaK
Tep~cT~K RAPa e npo4ecce ero AeneH~R. B HacroH~ee epeMH cylllecr
eyer HeCKOnbKO MOAenei1 AnR pac4eTOB 6apbepoB AeneH~H, OCHOB~BaiO

Ili~XCH Ha pa3n~4H~x npeAnono~eHI.1HX. HeAaBHo e~nonH~n~ pac-
4eT~ Kpanne, H~KC 1.1 c~pK 131.Hycra$a 1.1 AP· / 4/, B KOTOp~x no I 
cpaeHeH~IO c 6onee paHH~M~ B~41.1cneH~RM~ Mai1epca ~ CeRTet.~Koro 11 

Y4Te~bl, eo-n7~fb1X, A~$Qy3HOCTb noeepxHocT~ HAPa /KaK ~ B ~anenb
KOBOI.1 MoAenl.1 I 1.1, eo-erop~x, orpaH~4eHHOCTb o6nacr1.1 Ae~CTB~H 
RAePH~x c1.1n. Y4eT nocneAHero $aKropa np~BOA~T K 3aMeTHOMY yMeHb
weH1.110 6apbepoe AeneH~H B o6nacr~ Z 2/A < 27 no cpaeHeH~IO c een~-
4~HaMI.1, nony4aeM~MI.1 e pa6ore 111 . Ha p~c.4 np~BeAeH~ KP~B~e 
e(x) = B f (x}/E(O) , pacc4~TaHHble Ha OCHOBe napaMeTpOB Mai1epca 

1.1 CeRTet.~Koro1 1 7 /wrp~xoeaR n~H~H/ ~ Kpanne, H~Kca ~ C~pKa/ 3/ 
/cnnowHaR n~H~R/, B 3aB~C~MOCT~ OT napaMerpa X. napaMeTp Aen~-
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PHc.4. 3aBHCHMOCTb 6apbepoB 
B KMo I p;eneHHH f npep;c~~~rreHHbiX 

B BH,!l;e OTHOWeHHH 8 1 K no
BepXHOCTHOH 3HeprHH E~O) I 
oT napaMeTpa X o - - pac'-IeT 
no MO,!l;eJlH/3/; - - - - paC'-IeT 
no Mop;errH 111 • o - p;aHHbie 191; 

• - p;aHHbie Hac Tom~ eli pa6oTbi o 
Ha BCTaBKe: 3a~HCHMOCTb afMo 
oT napaMeTpa Z lA. CnrrowHaH 
H WTpHXOBaH KpHBbie paCC'-IHTaHbi 
no MO,!l;eJlHM / 3/H/1/ COOTBeTCT
BeHHO, lliTpHxnyHKTHpHaH KpH
BaH - pac'-IeT no Mop;errH 121 

MOCT~ B~4~CJIRJICR no o6~4HO~ $OpMyne: 

= E(O) /2E(O) 
X c s ' 131 

(0) 2 1/3 
rAe KynoHoBcKaR 3Hepr~R c¢lep~4ecKoro RAPa E c =a cZ /A , a no-
sepxHoCTHaR 3Hepr~R RAPa E~0~a 8 (1-Ksi 2 )A2 1 3 OB 3T~x paseHCTBax 

z 1 A- 2Z A - Maccosoe 4~cno AeJIRlJ.IerocR RAPa, - ero 3aP.HA, = -r-- , 
a napaMeTpbl ac= 0,7053 M3B, as= 17,914 M3B ~ Ks= 1,78 i'no 
MOAen~ Ma~epca-CBRTe~Koro/ ~ ac = 0,7322 M3B, as = 21,7 M3B 
~ Ks= 3,0 /no MOAeJI~ C~pKa ~ APolo KaK B~AHO ~3 p~co4, nony- rn~ 
4eHHble B AaHHo~ pa6oTe >K~AKo-KanerrbHble 6apbepbi AerreH~R B"M'=coB£'(0) 
B o6rraCT~ 23 <Z 2/A < 28 /3TO COOTBeTCTByeT 3Ha4eH~RM 0,43<x<0,5 
s pa6oTe/3/ ~ 0 48<x < 0,58 s pa6oTel11jny4we cornacyiOTCR 

' . '3/ c TeopeT~4ecK~ pacc4~TaHH~M~ 6apbepaM~ AerreH~R ~3 pa6oT~' .He-
CKOJibKO ~HaR C~Tya~~R Ha6JIIOAaeTCR AJIR o6rraCT~ 6onee TR>KeJibiX RAeP 
28 <Z 2/A < 34 0 5apbepbi AerreH~R B o6nacT~ RAeP Yb-Os cornacyiOTCR 
c pac4eTaM~ no o6e~M MOAerrRMo AnR RAeP Pt-Po Ha6rr10AaeTCR OTJI~4~e 

OT o6e~X Kp~B~X, 4TO CBR3aHO, no-B~A~MOMY, CO C$ep~4HOCTbiO 3T~X 

RAep B OCHOBHOM COCTORH~~o Y4eT KOJIJieKT~BHOrO yC~JieH~R nrroTHOCT~ 

ypoBHe~ np~ on~caH~~ AeJI~MOCT~ / 10/ AOJI>KeH np~BeCT~ K HeKOTOPOMY 
/1-1 5 M3B/ ysen~4eH~IO 6apbepos AerreH~R ~. crreAOBaTerrbHo, K yny4-

' KM 
weH~IO cornac~R 3Kcnep~MeHTaJibH~x 6apbepos AerreH~R B 1 ° c pac4eT-
H~M~ KP~B~M~o TaK~M o6pa3oM, aHarr~3~PYR 6apbep~ AerreH~R, np~se

AeHH~e Ha p~co4, MO>KHO CAeJiaTb B~BOA, 4TO BCR COBOKynHOCTb 3KCne
p~MeHTaJibH~X BeJI~4~H HeCKOJibKO JIY4We cornacyeTCR C pac4eTaM~ 
6apbepos AerreH~R no MOAen~ Kpanne, H~Kca ~ C~pKa 13 1, oco6eHHO 
B Ha~6onee Kp~T~4HO~ AJIR 3T~X MOAerre~ o6nacT~ Z2

/A <28. 3TO 
TaK>Ke ~JIJIIOCTp~pyeTCR Ha BCTaBKe K p~co4, Ha KOTOPO~ np~BeAeH~ 

2 
pac4eT~ 6apbepoB AeJieH~R B 3aB~C~MOCT~ OT Z /A AJIR RAep, nema-
ll\~X Ha n~H~~ f3 -cTa6~rrbHOCT~o BMecTe c o6cy>KAaBw~M~CR paHee Kp~
B~M~ Ha scTaBKe npeACTasneH~ pac4eT~ 6apbepos AerreH~R no Kanenb
KoBo~ MOAeJI~ /wTp~xnyHKT~pHaR KP~BaR// 2/. 

8 

l 

{ 
' 

Bt~;-:M.l8~~~~~-~~~-,-,.J'--r~~~~~-roB~M.M,6 PHc. 5. 3aBHCHMOCTb 6apbepoB 
p;eneHHH B fMo oT MaccoBoro 
'-!Hcna p;JIH H30TOnOB 6apHH 45 

40 

35 
Ba 

Pb 

---oe1J cJ;:,o o 

H CBHHu;a, PaC'-IeTHbie KPHBbie: 
- no MO,!l;eJlH/ 3/ c K

8 
= 

= 3,0; - - - - no MO,!l;eJlH / 1/ 
c K s = I, 78; • - p;aHHbie Ha-

20 CTOH!fleH pa60Tbi; 0 - p;aH
Hbie/9/o 

15 

B~AHO, 4TO B o6nacT~ 11nerK~x11 RAeP KanerrbKOBaR MOAerrb ropa3-
AO xyme socnpo~3BOA~T 3Kcnep~MeHTarrbHble 3Ha4eH~R 6apbepos Aene
H~R, 4eM o6CY>KAaBw~ecR Bblwe MOAen~ 11 •3•4/o TaK~M o6pa3oM, ~3 np~
BeAeHHoro cpaBHeH~R Teop~~ ~ 3Kcnep~MeHTa CJieAyeT, 4TO y4eT 
orpaH~4eHHOCT~ paA~yca Ae~cTB~R RAePHbiX c~n np~TR>KeH~R, np~so

ARlll~~ K yMeHbWeH~IO pac4eTHbiX 6apbepos AerreH~R 13•41, Ae~cTB~TerrbHO 
He06XOA~M B o6nacT~ AOCTaT04HO MaJIOHYKJIOHHbiX AeJIRlJ.I~XCR C~CTeM, 

KM Ha p~co5 npeAcTasneHbl 3Kcnep~MeHTaJibHaR 3aB~C~MOCTb Br OT 
Maccosoro 4~cna AJIR ~eno4eK AeJIRlJ.I~XCR RAeP 6ap~R ~ cs~H~a 191 

~ ee on~caH~e B pa3JI~4HbiX MOAeJIRX 11 •3/o np~BeAeHHble AaHHble CB~
neTeJibCTBVIOT 0 Da3HOM XaDaKTeDe 3TO~ 3aB~C~MOCT~ B o6rraCT~ rrer
K~X /124 :SA :S136/ ~ OTHOC~TeJ!bHO TR>KeJibiX /199 :SA,:: 208/ RAep 
~ n03BOJIRIOT ~3BJie4b ~H$OpMa~~IO 06 ~30Cn~HOBO~ 3aB~C~MOCT~ noTeH
~~aJibHO~ 3Hepr~~ Ae$opMa~~~"To ecTb o K03$$~~~eHTe K8 B no
sepxHoCTHO~ 3Hepr~~ RAPa Es() /o AnR onpeAerreH~R K 8 ~cnorrb30Ban
CR MeTOA, npeAJIO>KeHHbl~ B pa6oTel1 1~ero BeJI~4~Ha OKa3aJiaCb paBHO~ 
-3 AJIR ~30TOnOB Ba, B TO BpeMR KaK AJIR ~30TOnOB CB~H~a K s "'2/9/o 
OTCIOAa cneAyeT, 4TO serr~4~Ha K03~~~~~eHTa ~3ocn~HOBO~ 3aB~C~Mo
CT~ noTeH~~aJ!bHO~ 3Hepr~~ Ae$opMa~~~, no-B~A~MOMY, He RBJ!ReTCR 
noCTORHHO~ B W~pOKO~ o6rraCT~ MaCCOBbiX 4~Cerro 

Berr~4~Hbl irliv AJIR scex npoaHarr~3~posaHHbiX RAeP, 3a ~cKrrl04e
H~eM 130 Ba ~ 136sa, paBHbl 1,10 - 1,15, 4TO corrracyeTcR c Teope
T~4ecKo~ 04eHKO~ 3TOrO OTHOWeH~R naoaMeTpOB nrrOTHOCT~ YPOBHe~, 

CAerraHHo~ CBRTe~K~M 112~~ cB~AeTerrbCTByeT o srr~RH~~ nosepxHocT~ 
RAPa Ha napaMeTpbl nrroTHOCT~ yposHe~o 

np~ COBMeCTHOM aHarr~3e $YHK~~~ B036Y>KAeH~R AerreH~R ~ yrrrOBbiX 
pacnpeAerreH~~ OCKOJ!KOB RAep 6biJI~ norry4eHbl 3Ha4eH~R 3$$eKT~BHbiX 
MOMeHTOB ~Hep~~~ AeJIRll\~XCR RAep J 3$$oo 3T~ BeJI~4~Hbl TaK>Ke np~
BeAeHbl B Ta6rro3, B nocrreAHe~ KOJ!OHKe, ~ AJ!R YA06CTBa cpaBHeH~R 
C TeopeT~4eCK~M~ pac4eTaM~ npeACTaBrreH~ B B~Ae OTHOWeH~R 
t¢.1 L:~¢4J o , rAe J C$ o - TBePAOTeJ!bHbl~ MOMeHT ~Hep~~~ C$epbi, 
pasHoserr~Ko~ c AaHHbiM RAPOMo H3 AaHH~x, np~BeAeHHblx B Ta6rro3 
~ pa6oTe/9/, B~AHO, 4TO $OpMa RAep crra6o MeHReTCR np~ ~3MeHeH~~ 
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MaCCOBOrO 4HCna AenH~HXCH HAeP OT 124 AO 180, XOTH HeKOTOP~H pa3-
6poc nony4eHH~x 3Ha4eHHH J 3$$. Tpe6yeT AanbHeHwero 3KcnepHMeH
TanbHoro HCCneAOBaHHH, 

3AKJ110YEHHE 

H3MepeHH~e B peaKUHHX C HOHaMH yrnepOAa H HeOHa yrnoa~e pac
npeAeneHHH OCKOnKOB H HHTerpanbH~e Ce4eHHH AeneHHH nerKHX HAeP 
npoaHanH3HpoaaH~ B paMKaX CTaTHCTH4eCKOH MOAenH pacnaAa HAeP 
c Hcnonb3oBaHHeM onpeAeneHHbiX npeAnono~eH~H o cTpyKType 6apbe
poa AeneHHH H 0 KpHTH4eCKOM yrnOBOM MOMeHTe, nony4eHH~e B pe-
3ynbTaTe aHanH3a 6apbep~ AeneHHH HAeP a o6nacTH Mace 1245 As153 
cy~ecTaeHHO HH~e 3Ha4eHHH B~M, pacc4HTaHHbiX no KanenbKOBOH Mo
AenH, 4TO yKa3~BaeT Ha He06XOAHMOCTb y4eTa npeAnOno~eHHH 06 
orpaHH4eHHOCTH paAHyca AeHCTBHH HAePH~x cHn, cAenaHHoro a pac-
4eTax no MOAenH ~HAKOH KannH 8 pa6oTe 181, noKa3aHo, 4TO aenH4HHa 
K03$$HUHeHTa H30CnHHOBOH 3aBHCHMOCTH noTeHUHanbHOH 3HeprHH Ae
$OpMaUHH He nOCTOHHHa 8 WHPOKOH o6nacTH MaCC08~X 4HCen. 

B 3aKnl04eHHe a8TOPbl C4HTaiOT C80HM npHHTH~M AOnroM no6naroAa
PHTb npo¢eccopa IO.l~.OraHecHHa H ~.3.neHHOH~KeBH4a 3a cTHMynHpyiO
~HH HH\epec K pa6oTe, KonneKTH8 3KcnnyaTaUHH Y-200 3a o6ecne4e
HHe 3$$eKTHBHOH pa6oT~ YCKOPHTenH, 
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