


Ha4HHaH c oTKPbiTYIH J I IJI III npoBOAHTCH HHTeHCHBHble KaK 3Kcne
PHMeHTailbHble /2 -14/ , TaK Y1 TeopeTH4eCKYie /1 5- 19/ YICCileAOBaHYIH 
aAPOHHoro POmAeHHH o4aposaHHbiX 4aCTH~. HecMoTpH Ha 3To MHOrHe 
oco6eHHOCTYI npo~ecca 1-1 npemAe scero ero 3HepreTH4ecKaH aasH
CYIMOCTb see e~e HeAOCTaT04Ho xopowo onpeAeneubl 120 •2 11. 3Kcne
PHMeHTailbHble AaHHble B OCHOBHOM noJly4eHbl 8 WYIPOKOM AHana30He 
3HeprHH, AOCTYirHyTbiX Ha YCKOPYITeJlHX QHAn, CnC Y1 HaKonHTeJlb
HbiX KOilb~ax /HK/ a LIEPHe. 04eBHAHbiH HHTepec npeAC TaBilHeT 3Kcne
PHMeHTailbHaH YIH$OpMa~Hfl, noJly4eHHaH npYI 3HeprHHX, 6JlYI3KYIX K no
pory npo~ecca. KpoMe Toro, KaK 6biilO noKa3aHo 3KcnepHMeHTanb
Ho / 2 - - 5/ 1-1 TeopeTH4eCKYI /1 9/ , 3HeprYIHM cepnyXOBCKOrO YCKOPHTeJlH 
cooTseTCTBY~T HaHilY4WHe $OHOBble ycnosHH. B AaHHOH pa6oTe npH
seAeHbl HOBble pe3yJlbTaTbl Yl3y4eHYIH YIHKI1~3YIBHOro POmAeHYIH 04apo
BaHHbiX 6apHOHOB npYI B3aYIMOAeHCTBYIYI C HAPaMYI yrnepOAa HeHTPOHOB 
C 3HeprHeH 40-]Q r3B. 3KcnepHMeHT BblnOilHeH C nOM~b~ cneKTpo
MeTpa 6HC-2 Ha cepnyXOBCKOM yCKOPYITeJle. nony4eHHble Ha 3TOH 
yCTaHOBKe pe3yilbTaTbl / 2 - 5/ HBilH~TCH nepBbiMYI CTaTYICTYI4eCKYI 3Ha-
4YIMbiMYI AaHHbiMH no npHMOMY Ha6Il~AeHH~ POmAeHHH 04aposaHHbiX 4ac-

H4 a C Hn b ~~x e a aY~MOAeHCTBHHX n p~-1 Ta KHX HH 3KYIX 3HeprHHX . A~-6a 
PHOHbl perHCTpYipOBailYICb no pacnaAaM, COAepma~YIM B KOHe4HOM co
CTOHHYIYI HeHTpailbHY~ cTpaHHY~ 4aCTH~Y K0 HilYI A0

, conposomAaeMy~ 
TpeMH 3apHmeHHbiMYI 4aCTYI~aMH: 

A ~ -. K0 piT+ IT-, /1/ 

A~-. I\ 01T+IT+IT-. /2/ 

Bb16op 3THX KaHanos pacnaAa /\+c-6apHOHOB 6b1Il o6ycno~neH BbiCOKOH 
paapewa~eH cnoco6HoCTb~ cneKTPOMeTpa no 3$QeKTYIBHbiM MaccaM 
YI3BeCTHbiX rHnepoHOB / 22/ Y1 HaAemHOH perHCTpa~HeH pacnaAOB 

K0 -. IT+ ITs 

Yl 

A0 -.piT-. 

/3/ 

/4/ 

QrpaHH4eHHaH anepTypa cneKTpOMeTpa npHBOAYIT K npeHMy~eCTBeHHOH 
perHcTpa4HH MHoro4aCTH4HbiX pacnaAOB A +c • 

Ha pHc.l npHBeAeH HMnyJlbCHbiH cneKTP nY4Ka HeHTpoHos. ~OilH 

$OTOHOB 1-1 Kt- Me3oHos a ny4Ke npeHe6pemHMO Mana. Ha pHc.2 npHse-

AeHa cxeMa pacnonomeHHH cneKTpOMeTpa 6~1C-2, KOH$Hrypa~HH KOTO
poro 06ecne4HBaJla 8 OCHOBHOM perHCTpa~YI~ BTOPYI4HbiX 4aCTYI~, 

pomAeHHbiX B o6IlaCTYI $parMeHTa~YIYI HeHTPOHHOrO ny4Ka. ~fl 3anycKa 
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PHc,2. CxeMa pacnono~eHHH ~e- • 
TeKTOpos cneKTpoMeTpa BHC-2: 
M - aHanH3Hpyw~n MarHHT; PC -
nponopu;HoHanbHbie KaMepbi; A -
CIJ;HHTHnnHIJ;HOHHhlll cqeTqHK aHTH
COBn~eHHH; T - yrnepo~HaH MH
meHb; Hl- ro~ocKOnbi Cu;HHTHnnH
IJ;HOHHhiX cqeTqHKOB; H2 H H3 -
cqeTqHKH ~eTeKTopa MIDOHOB; 
HCC - ro~ocKon qepeHKOBCKHX 
cqeTqHKOB nonHoro norno~eHnH; 
M n - HeliTpOHHbiH MOHHTOP. 

PHc,l. CneKTp HMnynhcos HeilTpo
HOB, 
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ronpOBOJl04Hble nponOpl.IHOHailbHble KaMepbl /PC/ H rOAOCI<On Cl.IHHTHJl
IlRl.IHOHHbiX C4eT4HI<OB /H1/ npOWJlO He MeHee 4eTblpex aapRmeHHbiX 4a
CTHl.l. AHaJlH3HPYIOIJlHi1 MarHHT /~1/ H3MeHRJl nonepe4HYIO COCTaBilRIOIJlYIO 
HMnyJlbCa aapRmeHHbiX 4aCTHl.l Ha 0,64 raB/c. 

npeACTaBJleHHble pe3yilbTaTbl OCHOBaHbl Ha AaHHbiX, noily4eHHbiX npH 
Tpex pa3JlH4HbiX I<OH~Hrypal.IHRX cneKTPOMeTpa, I<OTOpble pa3JlH4aJlHCb 
pacnonomeHHeM H TOiliJlHHOi1 /oT 6,9 AO 7,8 r/cM 2/ yrnepOAHOi1 MHwe
HH /T/, HeKoTopbiMH reoMeTpH4eCKHMH napaMeTpaMH PC H nonRPHOCTbiO 
MarHHTHoro nonR e M. Pa3IlH4HR 3KcnepHMeHTailbHbiX ycnoeHi1 noaeo
IlHilH Y4eCTb CHCTeMaTH4eCKHe OWH6KH. 6onee AeTaJlbHOe OnHCaHHe 
cneKTPOMeTpa 1-1· ycnoeHi1 3KcnepHMeHTa coAepmHTCR e /Z3/. B XOAe 
3KCnepHMeHTa 6b1Jl0 3aperHCTpHpOBaHO 01<0110 11 , 4 · 1 0 6 C06biTHi1 B3aHMO
Aei1CTBHR Hei1TpOHOB C RAPaMH yrnepoAa, COOTBeTCTBYIOIJlHX HHTerpanb
HOMy nOTOI<y HeHTpOHOB - 6 · 1 0 II. 

AnR BbiAeneHHR pacnaAOB cTpaHHux 4aCTHLI /3/ H /4/ Tpe6oeanocb, 
4T06bl COOTBeTCTByiOIJlaR 11 HeHTpailbHaR BHI1Ka 11 HMeila MHHHMaJlbHOe pac
CTORHI1e MemAY o6eHMH TpaeKTOPHRMH 3apRmeHHbiX 4aCTHl.l, He npeBblwa
IOIJlee 1 CM, H ee eep~HHa HaXOAHilaCb He 6111-1me 15 CM no nY41<Y OT 
MHWeHH. Ha PHC, 3 npHBeAeHbl pacnpeAeJleHHR no HHBapHaHTHbiM MaC CaM 
11 HeHTpaJlbHt.IX Bl-11101<11 B CHCTeMaX ABYX nHOHOB M(77+ 77-) H nHOHa H 
npoToHa M ( p 77-) AilR co6b1THH, a KOTOPbiX ec Tb no Kpai1Hei1 Mepe ellle 
TpH 3apRlKeHHble 4aCTHl.lbl (h+ h± h-), 3KcnepHMeHTailbHble paapeweHH.R 
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PHc. 3. CneKTpbi HHBapHaHTHbiX Mace 
11 HeiiTpanbHbiX BHJ10K 11

, rmniDCTpHpyiD
~e BbJAeneHHe K~ -Me30HOB H A0

-

6apHoHos: a/ pacnpe~eneHHe no HH
sapHaHTHoli Macce M(77+77-) B o6na
CTH M(K~) = 497,67 M3B/c 2; 
6/ pacnpe~eneHHe no HHBapHaHTHOH 
Macce M(p77-) B o6naCTH H( A0

) = 

~ 

PHc. 4. P acnpe~eneHHe Bbi,L<,eneHHbiX ~ 
C06biTHH no HHBapHaHTHbiM MaCCaM 
a/ CHCTeM K0"p77+ 77- /cnnOiuHaH 
nHHHH/ H K0 p77- 77- /nyHKTHpHaH/; 
6/ CHCTeM \"77+77+77-/CllnOWHaH 
nHHHH/ H i\ 0 77+77-77-/nyHKTHpHaH/; 
TOqKaMH 0603Ha'leHbl pe3ynbTaTbl 
annpOKCHMaiJ;HH cneKTpOB nonHHO
MHanbHOH ~YHKIJ;HeH, 

1115,6 M3B/c2, 
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no MaccaM CTpaHHbiX 4aCTH4 /3/ H /4/ COOTBeTCTBeHHO paBHbl 2,6 H 
1 ,8 MaB/c 2• 11 Hei1TpanbHaR BHilKa" HAeHTH<!>HLIHPOBanacb c K~, ecnH ee 
HHBapHaHTHaR Mace a M ( 77+ 77-) HaXOAHJlacb e npeAenax + 1 0 MaB/ c 2 oT 
Maccbl K~ , 1-1 c i\0 , ecnH ee HHBapHaHTHaR Mace a M( p ;-) HaXOAHnacb 
e npeAenax +7 MaB/c 2 oT Maccbl A0

• C y4eTOM 3THX orpaHH4eHHH <!>oH 
e K0 -Me3oHax 1-1 A0 -6apHOHax He npesblwan cooTBeTCTBeHHO 10% H 7%. 

Gb1IlO BbiAeneHo 4531 co6biTHe, coAepmaiJlee K~-Me30Hbi,H 4530 co6bi
THi1, COAepmaiJlHX A0 -6apHOHbl, a KamAOM H3 KOTOpblx npHCYTCTBoeano 
AOnOilHHTeJlbHO He MeHee Tpex APYrHX aapRmeHHbiX 4aCTHLI. AnR 3THX 
co6b1THH Tpe6oeanocb, 4T06bl ace aapRlKeHHble 4aCTHLibl 1-1 K~-Me30Hbl 
/HilH A0 -6apHOHbl/ HMeJll1 061JlYIO sepWHHy B 06JlaCTH MHWeHH CO cpeAHe
I<BaApaTH4eCKVIM OTI<JlOHeHHeM TpaeKTOpHH He 6onee 0, 7 CM, tfa PHC. 4a 
CnilOWHOH JlHHHeH noKa3aHO pacnpeAeJleHHe HHBapHaHTHbiX MaCC CHCTeMbl 
K~p77+77 -,nocTpoeHHoe AilR scex KOM6HHal.IHH K~h+h+h- co6biTHH e 
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npeAnono~eH~~. 4TO ~3 ABYX nono~~TenbHO 3apH~eHH~x 4acT~~ npoTo
Hy COOTBeTCTByeT 4aCT~~a C 6onbW~M ~MnynbCOM. War r~CTOrpaMMbl, 

20 M3Bic 2 , e~6paH paeH~M ABYXKpaTHo~ een~4~He pa3peweH~H no 
~HBap~aHTHO~ Macce TaKO~ C~CTeM~. PacnpeAeneH~e KOM6~Ha~~~ 
A0 h+ h+h-nO ~Heap~aHTHO~ Macce c~cTeM~ A0 11+ 17+17-npeACTaeneHo 
Ha p~c.46 cnnowHo~ n~H~e~. ~ar e 3TOM pacnpeAeneH~~. 30 M3Bic 2 , 
COOTBeTCTByeT 4eT~pexKpaTHO~ Ben~4~He 3KCnep~MeHTanbHOrO pa3pe
weH~H no 3TO~ Macce. ,[\nH a6comoTHo~ rpaAy~poeK~ wKanol Mace ~c

nonb30ean~cb ~3eecTHble 4acT~~~ ~ pe3oHaHCbl I Ko A0 
, E -,I-I 13851, 

1V 15201, n- ~ AP. I, BbiAeneHHble He3ae~c~Mo e Ka~AO~ ~3 KOH<IJ~rypa
~~~ 3Kcnep~MeHTa. TaK~M cnoco6oM ow~6Ka np~ eoccTarloeneH~~ ~ccne
AYeM~x Mace 6~na yMeHbweHa AO 6 M3Bic 2 • B o6o~x pacnpeAeneH~Hx 
np~cyTCTBY~T 4eTK~e n~K~ c ~eHTpoM e pa~oHe Mace~ 2272 M3Bic 2 

AnH M(K~p11+11-)~ e pa~oHe Mace~ 2265 M3Bic2 AnH ~(A0 11+11+11-). 
3T~ 3Ha4eH~H Mace 6n~3K~ K ~3BeCTHO~ een~4~He MaCCbl 04apoeaH
Horo 6ap~oHa A~.,[\nH o~eHK~ 4~cna KOM6~Ha~~~ e n~Kax <!JoHoeoe 
pacnpeAeneH~e annpoKc~M~poeanocb non~HoM~anbHO~ <IJYHK~~e~ 1To4-
K~ Ha p~c.41. 130 + 18 ~57+ 14 KOM6~Ha~~~ B n~KaX COCTaB~n~ 
COOTBeTCTBeHHO OKOnO 10 ~ 5-CTaHAaPTHbiX OTKnOHeH~~ OT ypOBHH 
<!JoHa. KoM6~HaTopH~~ <!JoH npeHe6pe~~Mo Man IMeHee 1,05 KOM6~Ha-
~~~ Ha C06biT~el. Ha6n~AaeM~e n~K~ COOTBeTCTBy~T 6ap~OHHOMY co
CTOHH~~ c w~p~Ho~, He npee~wa~~e~ 20 M3Bic 2 , KOTopoe pacnaAa
eTCH Ha K~p11+11- ~ A0 11+11+11-. £en~ 6bl Ha6n~AaeM~~ 6ap~oH 6~n 
Y3K~M r~nepOHH~M pe30HaHCOM, TO B o6nacT~ <!JparMeHTa~~~ He~TpoH
Horo ny4Ka c 6onbwe~ eepoHTHOCTb~ Ha6n~Aanocb 6bl po~AeH~e ~3o
Ton~4ecK~-conpH~eHHoro oTp~~aTenbHoro cocTOHH~H, no aHanor~~ c 
po~AeH~eM I +I 13851 ~ I-/ 13851 1221. Ho e cneKTpax ~Heap~aHTHiliX 
Mace CHcTeM K0 p11_11_ ~ A0 11+11-11- lnyHKT~pHble n~H~~ Ha p~c. 41, 

s 
BbiAeneHHbiX aHanor~4HO K~p11+11-~ A0 11+11+11 -. HeT H~KaK~X cTaT~CT~-

4ecK~ 3Ha4~MbiX n~Koe. CneAOBaTenbHo, Ha6n~AaeMble pacnaAbl 6ap~oH
Horo COCTOHH~H HBnH~TCH pa3peweHHbiM~ npae~nOM Ka6~66o pacnaAaM~ 
o4apoeaHHoro 6ap~oHa 11/ ~ 121. PacnaAbl 121 Ha6n~Aan~cb TaK~e 
B 3KCnep~MeHTaX / 9•10•24/. 

,[\nH ~ccneAOBaH~H xapaKTep~cT~K 'po~AeH~H A+c-6ap~oHoe 3<IJ<PeKT~e
HOCTb ~X per~CTpa~~~ paCC4~·Tb1BanaCb MeTOAOM MOHTe-Kapno C y4e-
TOM ycnoe~~ 3Kcnep~MeHTa ~ aHan~3a AaHHbiX. PacnaAbl A~-6ap~oHoel1/ 
~ 121 reHep~poean~Cb B COOTBeTCTB~~ C <IJa30BbiM 06oeMOM 4eTblpex 
4aCT~~. obmo onpeAeneHo, 4TO npoAOnbHaH cocTaBnH~aH ~Mnynbcoe 
per~cTp~pyeMbiX A~-6ap~oHoe e npeAcTaeneH~~ x-nepeMeHHo~ ~e~H-
MaHa x = PL' IP* ~ 0, 5, rAe P~ ~ P*-cooTeeTcTeeHHO nPOAOnbHaH co
CTaenHIO~aH ~Mnynbca ~ MaKc~ManbHO AOnycT~Mbl~ ~Mnynbc A+c-6ap~o- tl 
HOB B C~CTeMe ~eHTpa Mace peaK~~~. np~ 3TOM 3~<PeKT~BHaH o6naCTb I! 
cneKTpa ~Mnynbcoe He~TpoHoe - oT 40 AO 70 r3B/c. Bo ecex pac4e-
Tax Mbl npeHe6peran~ 3HepreT~4ecKo~ 3ae~c~MOCTb~ ce4eH~H po~e- (.1 
H~H A~-6ap~oHOB e 3TO~ o6nacT~ ~Mnynbcoe He~TpoHoB. 

nonepe4HaH COCTaenR~aH ~MnynbCOB PT per~cTp~pyeMbiX A:-6ap~
OHOB 6blna MeHbWe 1 r3Bic. Ha p~c.5 np~BeAeHO pacnpeAeneHHe 
At-6ap~oHoe no PT nocne Bbi4~TaH~H <)loHa ~ y4eTa 3<1Jct>eKT~BHOCT~ 
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PHc.6. PacrrpegeneHHe 3aperH
cTpHpoeaHHbiX A\ -6apHoHOB rro 

PHc.S. PacrrpegeneHHe po~eH
HbiX A";, -6apHOHOB no PT H arr
rrpoKCHMa~HH 3Toro pacrrpegene
HHH 3KCITOHeH~HanbHOH 3aBHCH
MOCTbiO /rryHKTHpHaH nHHHH/. 

~~ H arrrrpoKCHMa~HH 3Toro pacrrpe
geneHHH MogenbiO /nyHKTHpHaH 
KpHBaH/. 

per~c Tpa~~~. PacnpeAeneH~e <!JoHOBbiX co6btT~~ no PT -een~4~He 6btno 
nony4eHo Ha ocHoee co6biT~~. 3aper~cTp~poeaHH~x e 4-x ~HTepea

nax: no ABa C Ka~AO~ CTOpOH~ OT n~KOB, noKa3aHH~X Ha p~c.4. 
n ..... - ....................... ~,...., ......... 4+ _c;:_ ..... , ...... , ...... _ -- n ··---···- -~---··-······-·-----
' ......... ,,t"'_.M'-..II ..... IIPI_. ~·c '-"Ut-'0'1'-'11.._, .... 11"-' .0. 1 ,,.._,tJ.._,LU\J Ullllt-'"'-JI ........... II'I"It-"J'-1 ..... #1 

HeH~~anb Ho~ <IJYHK~~e~ exp (-b. PT) np~ 3Ha4eH~~ napaMeTpa b = 
= 12,5 + 0,61 lr3Bicl- lnyHKT~pHaH n~H~RI. 

Ha6n~AaeweecH pacnpeAeneH~e At-6ap~oHoe no npoAonbHO~ cocTae
nH~~e~ ~MnYnbca B na6opaTOpHO~ C~CTeMe KOOPA~HaT (PL) nocne 
B~4~TaH~H <PoHa np~BeAeHo Ha p~c.6. Ecn~ npeAnono~~Tb, 4To po~
AeH~e A~ -6ap~OHOB HBnHeTCH ~HKn~3~BHbiM B COOTBeTC TB~~ C ~Hea
p~aHTH~M Ce4eH~eM 

E • d 
3 

a I d P 3"' exp (- b · P T) · f (X) , /51 

rAe b= 2,5 lr3Bicl-l, a f(X)=(l-ll:)n, TO np~BeAeHHOMy 
3KCnep~MeHTanbHOMY pacnpeAeneH~IO COOTBeTCTByeT 3Ha4eH~e ll = 
= 1,5 + 0,5 lnyHKT~pHaH Kp~eaH Ha p~c.61. 

npoH3BeAeH~e een~4~H Ce4eH~H pO~AeH~H 04apoeaHHbiX 6ap~o
HOB A+c B Ha6n~AaeMO~ o6naCT~ X> 0, 5 Ha eepOHTHOCTb ~X pacna
Aa no Ha6n~AaeMbiM KaHanaM onpeAenHnocb cornacHo Bblpa~eH~IO 

a ( x > 0,5) • B = N • A I ( N A • T • Mn · B o · f), 

rAe N- 4~cno Ha6n~AaeMbiX pacnaAOB A~; A - aTOMHbl~ HOMep RAPa 
yrnepoAa; T - Ton~~Ha M~WeH~; N A - 4~cno AeoraApo; Mn- noToK 
He~TpoHoe, npol!leAw~x 4epe3 M~l!leHb·; B 0 - AOnH pacnaAOB K "s 
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Ta6nm.-1a 

Benlf'U-IHbi rrpoH3Bep;eHHH rrapu;HaJibHbiX cetteHHH po:>Kp;eHHH 

A~-6apHOHOB Ha BepoHTHOCTH pacrrap;oB 

a · 9, MK6 Ha Hp;po yrnepop;a 

Pacrrap; X> 0,5 
X > 0 

Hop;enb A Hop;enb B 

i{op77+1T- 10 + 4 31 + 6 12 + 3 

/\ 0 rr+ rr+ 77- 2,3 + I, I 7,2 + 2,2 2,8 + 0,8 

IHnH 1\0 I no Ha6n~AaeMOMY KaHany; c - cpeAHRR 3$$eKTHBHOCTb pe
rHc Tpai..IHH /\~ -6apHOHOB, Ha6n~AaeMbiX B o6nac TH X > 0, 5, nony4eH
Hble pe3ynbTaTbl AnR ABYX MOA 11/ H 121 pacnaAOB npHBeAeHbl B Ta6-
nHI..Ie. 

,llnR Ol..leHKH napi..IHanbHOrO Ce4eHH.R BO ace~ o6naCTH X > 0 6blnO 
:::' ~cc~~'.:_'T ::'~U'.:_' u~r_: ~':'.~~ ~".:' ~~':'~~.':~:"'~ ;:;~~:~~2: ::~~ ,",.+C -5.: ;:~;.::;; ;c~ ~ 11'-;1 I tJVn 

HyKnOHHbiX B3aHMOAe~c TBH.RX. 
MoAenb A. /\~-6apHoH pO>!<AancR a cooTBeTcTBHH c HHBapHaHTHbiM 

ce4eHHeM 151,rAe f(~ HMeeT TaKO~ ~e BHA,KaK H An.R /\ 0 -6apHOHOB, 
po~AeHHbiX HHKn~3HBHO a pp -s3aHMOAe~cTBHRX npH 6nH3KHX 3HeprH
.RX / 25/, TaKoro COOTBeTCTBH.R An.R f (X) cneAyeT O>'<HAaTb HCXOA.R H3 
KBapKoso~ MOAenH npolleccos $parMeHTai..IHH aAPOHOB 1261, XapaKTep 
pacnpeAeneHH.R f(x), onpeAeneHHbl~ HaMH a o6nacTH x> 0,5, H pe-
3YnbTaTbl 3KcnepHMeHTa/ 11/, nposeAeHHoro Ha HK a UEPHe, B KOTo
poM f( x) 6blno onpeAeneHo B o6nacTH x > 0, 3, TaK~e cor nacy~TCR 
C TaKO~ MOAenb~. 

MoAenb 6, lknonb30Banocb pacnpeAeneHHe f(x), pacc4HTaH
Hoe B / 17/, TaKoe f(x) cornacyeTc.R TaK~e c HaWHMH AaHHbiMH a 
o6nac TH x > 0, 5. 

6nH3KHe K MOAenH 6 pe3ynbTaTbl nony4a~TC.R TaK~e, ecnH HHKn~-
3HBHOe Ce4eHHe pO~AeHH.R /\~-6apHOHOB HMeeT BHA 151, a $YHK1..1H.R 
f{x) pacc4HTaHa B /16/ H / 18/, Pe3ynbTaT, 6nH3KH~ K MOAenH A, 
nony4aeTc.R, ecnH npeAnono~HTb po~AeHHe /\~-6apHOHOB B npo1..1ecce 
AH$paKI..IHOHHO~ AHCCOI..IHai..IHH He~TpOHa B CHCTeMy 1\ ~ o- C paBHOMep
HbiM pacnpeAeneHHeM no yrnaM roTT$PHAa-.Q~eKCOHa. 

B 3aKn~4eHHe c$opMynHpyeM ocHoBHble BbiBOAbl. Ha6n~Aanocb po~Ae

HHe /\~-6apHOHOB 1-190 co6~TH~I npH B3aHMOAe~CTBHH He~TpOHOB C 
3HeprHe~ 40-70 r3B c RAPaMH yrnepoAa. CpeAHee 3Ha4eHHe MaCCbl 
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,\~-6apHOHa, paBHOe 12268 + 61 ~bBic 2, HaXOAHTC.R B cornaCHH C 
pe3ynbTaTaMH APYrHx 3KcnepHMeHToa1 27/, 

OTHoweHHe napLIHanbHbiX WHPHH pacnaAOB B1 (K0 prr+ rr-)/B2(/\ 0 rr+rr+rr-) 
paBHO 14,3 + 1,21, npH 3TOM He Y4HTb1BanOCb BnH.RHHe B03MO~HbiX 
npoMe~yT04HbiX pe30HaHCHbiX COCTO.RHH~, 

J..1HBapHaHTHOe ce4eHHe po~eHH.R /\+c -6apHOHa B oGnaCTH X> 0, 5 
onHCbiBaeTcR Bblpa~eHHeM E·d a/dP3 <><exp(-b·PT).(l-x)n npH b= 
= 12,5 + 0,61 lr3Bic/- 1 H n = 11,5 + 0,51. BenH4HHa napaMeTpa 
b cornacyeTC.R c pe3ynbTaTOM, nony4eHHbiM B 3KcnepHMeHTe Ha HK 
a UEPHe /1 2/, a 3Ha4eHHe napaMeTpa n - c npeAcKa3aHHRMH MOAenel1 
KBapKOBOrO C4eTa / 28,29/, 3aBHCHMOCTb Ce4eHH.R OT X yKa3b!BaeT Ha 
AH$paKI..IHOHHbiH xapaKTep PO>KAeHHR At-6apHOHOB y~e npH 3HeprH.RX, 
6nH3KHX K nopory o6pa30BaHH.R. ,llH$PaKI..IHOHHOe pO~AeHHe /\~-6apHo
HOB Ha6n~Aanocb TaK~e a pp-B3aHMOAel1cTBHRX Ha HK a UEPHe/9,11,13/, 

BenH4HHbl npoH3BeAeHH.R ce4eHHH poMAeHHR At -6apHoHoB Ha sepo.RT
HOCTH pacnaAOB /1/ H 121, onpeAeneHHble An.R X> 0,5, H HX Ol..leHKa 
B paMKax MOAeneH A H 6 B o6nacTH X> 0 nPHBeAeHbl B Ta6nHI..Ie. 
803MO~Hble CHCTeMaTH4eCKHe OWH6KH o6ycnosneHbl B OCHOBHOM norpew
HOCT.RMH H3MepeHH.R cneKTpa HMnynbCOB HeHTPOHHOrO ny4Ka. 0HH He 
npeBbiWa~T 40%. C y4eTOM paCCMOTpeHHbiX MOAenel1 HaH6onee HH3KOe 
3Ha4eHHe a.B nony4eHo B paMKax MOAenH fi. Hcnonb3YR MoAenb u 
H sepxHHH npeAen An.R sepo.RTHOCTH pacnaAOB B2(/\ 0 7T+rr+rr-) < 3,1% 
lnpH 90%-HOM YPOBHe AOCTOBepHOCTHI/ 27/, nony4HnH Ol..leHKY HH~HeH 
rpaHHI..Ibl ce4eHH.R I- 17 MK6 Ha HyKnoHI a o6nacTH x > 0. npH onpe
AeneHHH 3TOH BenH4HHbl B COOTBeTCTBHH C pe3ynbTaTaMH / 30/ npeAno
naranOCb, 4TO ce4eHHe Ha RApax nponOPI..IHOHanbHO A213• nony4eHHa.R 
HH~H.R.R rpaHMI..Ia Ce4eHM.R BbiWe, 4eM MO~HO 6blnO 6bl O>'<HAaTb H3 PRAa 
TeopeTH4eCKHX MOAenel1 aApOHHoro pO~AeHH.R 04apoBaHHbiX 4aCTMI..I/15/, 
Ho snonHe cornacyeTCR c APYrHMH/16-19/, 

Ha pHc.7 cpaBHHBa~Tc.R HawH pe3ynbTaTbl H3MepeHHR ce4eHH.R po~

AeHHR f\+ r -6apHoHoB B o6nacTH x > 0 c AaHHbiMM APYrHx 3KcnepM
MeHTOB, B KOTOpbiX /\~-6apHOHbl Ha6n~AanHCb HenocpeACTBeHHO, HawH 
AaHHble nony4eHbl a paMKax MOAenH A l6enbll1 KPY~OK/ M B npeAnono
~eHMM nOCTO.RHCTBa da/dxl6enbl~ KBaApaTI. npH 3TOM HCnOnb30Ba
nacb senH4MHa B2= 2,2%, onpeAeneHHa.R nyTeM ycpeAHeHH.R pe3ynb
TaToB pa60T / 9/ H /IO/, ~13 pHC. 7 BHAHO, 4TO Ce4eHH.R aAPOHHOrO 
pO~AeHM.R f\+ -6apHOHOB B03pacTa~T C 3HeprMeH, ~IX pOCT B WHPOKOM 

" AHana30He 3HeprHI1: OT 3HeprMH cepnyxoBCKOrO YCKOPHTen.R AO 3Hep-
rHH HK B UEPHe, He npesblwaeT OAHoro nop.RAKa. 

AsTopbl npH3HaTenbHbl A.tl.6anAMHy, H.H.rosopyHy, ~.H.,lleHH

cosy, H.C.3naTeBy, 6.KsacHny, n.naHHycy, A.A.noryHOBY, M.r.tle
~ep.RKOBY, H.A.CaBHHy, A.H.CHCaK.RHY, n • .Q.ConOBbeBy, A.H.Tasxe
nHA3e, H.E.T~pHHy, x.~.XpMCTOBy, n.A.4epeHKOBY, H.$.KonnaKOBy, 
3.H.Manbl..leBy 3a nOAAeP>KKY 3THX HccneAOBaHHHj 6narOAaP.RT C.C,rep
WTeHHa, A.6.Kai1Aanosa H A.K.nHxoAeAa 3a none3Hble AHCKyccMH H 
3aMe4aHHR, KonneKTHB cepnyxoscKoro ycKopMTen.R 3a o6ecne4eHMe 
3KcnepHMeHTa so speM.R ceaHcos 6HC-2; KonneKTMB CH30 OH~H 3a 
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o6ecne4eHHe 3KcnepHMeHTa H o6cny-
>KHBaHHe 611C-2; COTPYAHHKOB mt.fll1, 103 

+I 
CnOC06CTBOBaBWHX 3KCnepHMeHTy Ha 
paaH~x 3Tanax ero noArOTOBKH H 
npoaeAeHH.R, a TaKme E.M.nHxa4eay 
aa nocTo~HHoe y4acTHe a 3Kcne-

tt 
PHMeHTe. 

t lo 
~ 

Puc.7. CeqeHHH po~eHHH A~-6apu- 2: 
10 2 

OHOB B o6nacTH X> o, nonyqemibie lo-B pa3JIHqHbJX 3KCTiepHMeHTax: 0 -

4 pe3yJibTa Tbl ,l.l;aHHOI'O 3KCTiepHMeHTa 
/Mo).l;eJib A/; 0 - pe3yJibTaTbl ).l;aH-
HOI'O 3KCTiepHMeHTa B npe).I;ITOJIO~e-
HHH TIOCTOHHCTBa da I d x; • - KoM-
ITHJIHIJ;HH ).l;aHHblX, rronyqeHHbiX Ha HK 
B UEPHe, B3HTaH H3 0630pa /21/, 

101 B rrpe).I;ITOJIO~eHHH ITOCTOHHCTBa 
dal dx; • - ,l.l;aHHhie /8/, rrepecquTaH- 10 20 40 60 
Hble B COOTBeTCTBHH C a"' A 2/3. iS'' 13~ 
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PyKonHcb nocrynHna B H3AaTenbCKHH OTAen 
20 AeKa6pR 1983 roAa. 
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HET RH nPOBEROB 8 BAWEA BHBRHOTEKE? 

8bJ MO)I(eTe noJJyqHTb no noqTe nepeqHCJJeHHble HH)I(e KHHfH, 

ecJJH OHM He 6biJJH 38K838Hbl paHee. 
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