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1. BBEAEHHE 

BaaHMOAeHcTaHe RAeP c sneKTPOMarHHTH~M noneM H, cneAOBa
renbHO, noeeAeHHe ¢opM¢aKropoa xopowo H3y4eH~ a o6nacTH npocr
paHCTBeHHo-nOA06H~x nepeAaHHWX 4-HMnynbC0~/~~80 apeMeHHnOA06-
HOi1 06IlSCTH AaHHbiX 06 3J1eKTpOMarHHTHbiX clJopM¢aKTOpax RAep HeT. 

8 npHH~Hne, TSKHe AaHHble MOryT 6b1Tb noJ1y4eHbl npH H3Y4eHHH 
peaK~HH o6parHoro 3ne~rpopo~AeHHA nHoHoa /03n/ Ha RApax: 

1r+ R ~ e+ + e- +X. 

~o HacTJR~ero speMeHH peaK~HR 03n H3y4anacb Ha nporoHax12/ 
B pa6ore13 6blna CAenaHa nonbiTKa aaperHcTpHpoaaTb 3TOT npo~ec~ 
Ha RAPaX 12 C npH KHHeTH4eCKoH 3HeprHH nHOHOB 164 M38. 8 3TOH 
pa6ore nony4eHa 04eHKa aenH4HHbl AH¢¢epeH4HSilbHoro ce4eHHR pe
aK4HH AilR 3neKrpoHoa H noaHrpoHoa c 3HeprHeH 6onbwe 50 M3B, 
HCnycKaeMbiX nOA yrllOM -]0° 8 11. C.: 

_d2u < 2-10-32cM2/cp2. 
dfl2 

8 pa6oTe/4/ 3apen1CTpHp08aHbl e+e--napbl OT 3aX8aTa OCTaH08H8-
WHXCR 17- -MeaoH08 RAPaMH Be. 

Ha C"Hxpo~"KnOTPOHe Y-1000 nHR~ AH cccp/to/6~n nocTaaneH 
3KcnepHMeHT no o6Hapy)f(eHHIO peaK~HH 03n Ha RApax 7 Li npH KIII
HeTIII4ecKo~ 3HeprHH 17+-Me30H08 380 M3B. PeaK~IIIR 03n MO)f(eT HA
TH C o6pa30BaHIIIeM RAPa 7 Be 8 OCH08HOM COCTORHIIIIII ( 7Be) H 8 B03-
6y)f(AeHHbiX COCTORHHRX, npHHaAJle)f(all.IHX AHCKpeTHOMy 11111111 Henpepble
HOMY cneKTpy ( 7Be,.,)': 

+ 7 + - 7 7 
17 + Li ...., e + e + Be ( Be*). /1/ 

KHHeMaTH4eCKH co6b1THR 3Toro KaHana xapaKTepHay~TCR HallH4HeM 
nHK08 B pacnpeAeneHHH no KBaApaTy HeAOCTaiOll.le~ Maccbl Mi. Ycnoe
HO Clly4alll peaK~HIII /1/ 6YAYT Ha3biBaTbCR C06biTHRMH 6e3 paaeana 
RApa. A111arpaMMbl, onHCbiBaiOll.\He 3TOT npo~ecc H coAep)f(all.lllle $opM
$aKTop RApa, npHBeAeHbl Ha pHC, 1. 

8TOPO~ KaHan, no KOTOPOMY MO)f(eT IIIATIII peaK~IIIR, - 3TO o6paT
HOe 3JleKTpOpO)f(AeHHe Ha He~TpOHe RAPa C Bbi6H8aHIIIeM npOTOHa Hlllll 
HeCKOllbKHX HYK110H08: 

+ 7L. + - 6 L" , + 1...., e + e + 1+ p, 

17+ +7 Li_, e++e-+ fl +(n HYK110HOB ). 

/2a/ 

/26/ 
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PHc.l. ,llHarpaMMbi, OIIHCblBaJOm;He 

03IT Ha H~pax H 3aBHCH~e OT 
~OpM~aKTOPOB H~ep BO BpeMeHHno
~06HO~ o5nacTH nepe~aBaeMhlX HM
rrynhcoB. 

Co6~T~R, npHHaAnema~~~te peaK4HRM /2/, xapaKTepHay~TCR nnae
HbiM pacnpeAeneHHeM no M i . C.ny4a~~t peaKU.H~ /2/ 6YAYT HS3btBSTb
CR C06btTHRMI-1 C paaea.nOM RAPS, 

2. 3KCnEPHMEHTAnbHAH YCTAHOBKA 

CxeMa 3KcnepHMeHTaJ1bHOi1 ycTaHoBKH npHBeAeHa Ha pJ.1c.2.' Yc
TaHOBKa COCTOHT H3 MOHHTOpHoro Te.neCKOna Tl H ABYX 60KOB~X 
Te.necKonoe T2 H T3. B MOHHTOPHOM Te.necKone C4eT4HKH SlM H S2M 
BKill04eHbt Ha COBOSAeHHR, Cl.leT41-1K A - Ha SHTHCOBOSAeHHR, C4eT-

4HKH 1 H 2 HMeiOT OTBepCTHR ~100 MM, C4eT4HKH 3,4,5 H 6 - ox
paHHbte. QxpaHHble C4eT4HKH, OOAaBilR.R OOTOK naABIOUV1X Ha MlltWeHb 

4aCTHU. TOJ1bKO Ha 3%,yMeHbWSIOT 4HCJ10 3anyCKOB yCTSHOBK~ Ha 

40%. 
50KOBble TeJleCKOnbt YICnOJ1b3YIOTCA A11A perYICTPS~HH 3JleKTPOHOB 

Yl n03HTPOHOB peaK~HYI 03n H COCTOAT H3 APeH$0BbiX KaMep/5/002 

H DC.a. c~HHTYI1111A1!,YIOHHeJX c4eT4HKos 82 H 8,3. BOAAHbiX 4epeHKos
CKHx c4eT4YIKOB C2 H 03 co CMeCTHTeneM cneKTPa H3 aMHHo-f-KHc

noTbt H cTeKJlAHHbiX 4epeHKOBCKHX nHBHeBbiX cneKTpoMeTpos SP2 H 
spa/s/ . 

0 20CM 
~ 

2 

Pac.2. CxeMa 3KcnepaMeHTarrbHoH 

YCTaHOBKH: 'SlM , 82M · - MOHHTop

Hhle C~HTHniTH~OHHhle cqeTqHKH 

conna~eHHH; A - cqeTqHK aHTHCoB

n~eHHH; 1,2- cqeTqHKH C OTBep

CTHHMH dtQQ MM; 3,4,5,6 - oxpaH

Hbie cqeT'UiKH; M - MHmeHb; DC2, 
DC3 - ~peHQOBble Ka.Mepbi; '82 J sa -
c:u;HHTHJIJIHIJ;HOHHbie cqeTqHKH; C2 , 
Ca - BO,D;RHbte qepeHKOBCKHe cqeT

qHKH; SP2 , SP3 - cTeKJI.R:HHbie JIHB

HeBbie CTieKTpOMeTpbi. 



Apel1¢Joeble KaMepbJ npeACTBBilRIOT co6oH nat<eTbl H3 wecTIII o,qHo
KOOPAI-!HaTHbiX ,Qpe!lrQ>OBbiX KaMep /TpH X -KOOP,QHHSTbl H TPJ.II Z -Koop
,QHHBTbl/ C Cl-1rHSilbHbiMH npOBOilOKSMH, pacnOilO>t<eHHbiMVI HS paCCT01=!

HI-U.1 10 MM APYr oT ,qpyra. KaMepbl aanonHRIOTCR rasoeoH cMeCbiO, 
COCTOR~e!lr J.13 aproHa /62%/, MeTaHa /21%/ J.1 MeTHilBilR /17%/, J.1 

pa6oTaiOT a pe>t<HMe caMoracR~erocR CTPHMepHoro paspR.Qa/7/. 
AnR yaenH4eHHR caeToc6opa a C4HHTHililR4HOHHbiX c4eTYHKax Hc

nonbayeTCR no ,QBa, a B 4epe~OBCKHX - no TpH $OTOYMHO>t<HTeJ1R 
THna ~3Y-495 c 6onbWHM .QHaMeTpoM Q>oToKaTo,Qa. Cnet<TpoMeTpbl co
AepmaT no AeBflTb $3Y-496. 

Tenect<onbl T2 H T3 c anepTypoH 50x50 cM2 pacnono}f(eHbl no,Q yr
noM 65 o 1< ny4KY rr -Me3oHoe. AeTeKTOpbt TenecKonoe KanH6poaanHCb 
Ha 3IlCKTpOHaX, CO,Qepma~HXCH B He6onbWOM KODH4€CTBe /-1%/ B ny4-
Ke rr -Me30HOB. 3neKTpOHbl Bbi,QCDHDHCb ra30BbiM 4epeHKOBCKHM C4eT-
4HKOM, AMnnHTYAHOe paapeweHHe /WHPHHa Ha nonyBbtCOTe/ eo epeMH 
KSDH6pOBOK Ha 3neKTPOHaX n011Y41-1110Cb paBHbiM: 

t.A = 38% ; 11'A • = 68% ; 11 A = 500 % ; 
s c SP JE-2S 

r,qe E- 3Hepr~t~R 3neKTPOHa e M3B, 

MHW€Hb 7 Li HMena ,QHSMCTP 121 MM 1-1 ,QDHHY 122 MM /6,5 r/cM
2

, 
5 ,6 •1 0 23 RAep/cM 2/. 

3neKTpO~~Ka COCTOHna 1-13 HaHOCCKYH,QH~X 6nOKOB/8/ 1-1 6no-
KOB KAMAK 191, paapa6oTaHHbiX a oT,qene aeToMaTI-13aU.HH ¢H3H4e
cKoro 3KCnepi-1MCHTa Jla6opaTOP1414 HACPHbiX npo6neM. 

HH¢opMaU.HH o Kam,qoM 3aperl-1cTpl-1posaHHOM co6btTHH '/coena,qeHHH 
T1·T2· T3/ co,qep>Kana 38 napaMeTpoe: H3MepHnHCb aMn!ll-1TYAbl I-1Mnynb
coe MOHHTOPHbiX C4CT414KOB SlM 1-1 S2M, aMnnHTY,Qbl 1-1 epeMeHHOe no
no)f(eH~t~e 1-!Mnynbcos ,qeTeKTopoe 6ot<o8brx TenecKonoe, a TaK)f(e epe
MeHa ,qpeCiella 1-1 HOMepa cpa6oTaew~t~x np·oeo.noK ,qpeCie~Joebrx KaMep. HH
~opMa~HR noAaBanacb Ha 38M PaP-11 H aaTeM Ha 38M EC-1030, rAe 
npOBO,QHJlaCb 3am1Cb Ha J1€HTbl 14 npe,qeapr .. 1T€11bHaR 06pa60TK8: CTpOio1-
111o1Cb pacnpe,qeneHHR no seeM napaMeTpaM 1-1 npoeepRnocb Hanl-141o1e 
TpeKOB 8 ,QpeHctx>BbiX KaMe pax, 

2. 06PA60TKA 

3t<cnepHMCHT Bbln011H€H Ha iT -Me30HHOM KaHaJ1e CHHXPOU.HKilOTPOHa 
m1.A$1'10~ YIHTCHCHBHOCTb ny4K8 ;r -Me30HOB COCTaBDR!lS 1 ·, 6 • 1 06 4aC
TH~ B CCKYH,Qy. 80 BpeMR Ha6opa CTaTHCTHKH 4Cpe3 MOHHTOPH~~ 
TenecKon 6~110 npony~eHo 1,78·10 11 4aCTH~ 1-1 3an1o1caHa Ha MarHI-'IT
H~e neHT~ I-1H$QpMa~HR 0 -300 T~CR48X co6~TH~. 

Bo epeMR o6pa6oTKr.-t 3Toalr r.-tHCIJOpMat..tHI-1 4epea ,qpeCie~Joeble KaMepbr 
npOBO,QH!lHCb TpCKH H onpe,qe11RJ1SCb T04Ka B38HMO,QealrCTBI-1R. B aM
n!lHTYA~ lo1Mny11bCOB BBO,QHDI-1Cb nonpaBKH Ha yroil BXO,Qa 4aCTH~bl 

H Ha H€0,QHOpO,QHOCTb ,QCTCKTOPOB no n.no~S,QH. npoBO,QI-1118Cb KOppeK-

3 



N N PHc.3. AMnnHTygHhle pacnpegeneHHR 
HMrrynbCOB B MOHHTOpHb~ C't.leT't.IHKaX 

S!M H S2M : a/ BO BpeM" Ha6opa 
CTaTHCTHKH; 6/ IIOcne 06pa60TKH 
CTaTHCTH't.leCKOrO MaTepHana C BBe
geHHeM MRrKHX KpHTepHeB 
/-!3000 COOhlTHH/. 

PHc.4. Pacnpe~eneHHe co6hlTHH 
IIO KBagpaTy He,IJ;OCTarom;eH MaCCbl 

M ~ : a, 6 - noporH B cneKTpo
MeTpax 70 H 100 M3B; 1,2,3 
pacnpegeneHHR rrocne oT6opa no 
KpHTepHRM, COOTBeTCTBY~ 
3~eKTHBHOCTRM 06pa60TKH 0,64; 
0, 56 H 0, 41 .• CTpeJIKaMH IIOKa3aHO 

3HaqeHHe KBagpaTa MaCChl 7Be, 

20 

20 

4HR speMeHHOrO nonomeHHR HMnynbCOB, CBR3SHHSR C HX aMnnHTyA
HbiM paa6pocoM. BpeMeHHoe paapeweHI-1e AeTeKTopos nocne KoppeK-
4HH yMeHbWHJ10Cb npHMepHO B ABa pa3a H CTSJ10 pSBH~M /wHpHHa Ha 

no.nyBbiCOTe/: 

~tl)= 8 HC, ·~t SP = 5 HC. 

Aanee BBOAHI1HCb MRrKHe KPHTepHH Ha aMn.nHTYAbl H speMeHHOe 

nOJ10M<eH'I-1e J.1MnyJ1bCOB B AeTeKTOpax 60KOBbiX TeJ1eCKonoa; OT61-1pa

J1\.1Cb C06biH1R C 3HeprOBb1AeJ1eHl-'!eM B KS)f(AOM cneKTpOMeTpe 60J1bWe 

70 MaB / E2 " E3> 70 MaB/ " cyMMapHbiM aHeproBbiAeneH"eM E2+ E3> 
>200 M3B; OT6HpaJ11-1Cb co6~TI-1R, y KOTOpbiX 4aCTJ.1~bl, BbiXOAR~J.IIe 

1-13 MJ.1WeHJ.1, perHCTPHPYIDTCR Ha paCCTORHHH 6oJ1bWe 50 MM OT KpaR 

CTeKJla cneKTpOMeTpa. 

nocne OT6opa no 3THM KPHTepJ.IIRM OCTaJlOCb -13000 C06b1TJ.1H~ 
AMnJ11-1TYAHble pacnpeAeJ1eHJ.1R B MOHJ.1TOpHbiX C4eT41-1KaX AO BBeAeHHR 

J.1 nocne BBeAeHHR Kpi-1TepJ.1eB npi-1BeAeHbl Ha pHc.3. H3 pi-1CYHKa BI-1A

HO, 4TO 80 BpeMR Ha6opa CTaTHCTJ.1KJ.1 npH6J1~J1bHO nOJlOBHHa 

BCeX 3anyCKOB COOTBeTCTByeT npOXO)f(AeHI-1~ 4epe3 MOHHTOpHble C4eT-

4J.1KH ABYX 4aCTJ.1~, KOTOpble, pacceHBaRCb, nonaAa~T OAHa B Tene-



CKon T2, a APYra~ - s T3. nocne oT6opa no nepe4~-tcneHH~M KpH
TepHRM y>Ke .- 90% C06biT"l~ CBF13SHO C npOXO>KAeHHeM 4epe3 MOHiHOp
Hble C4eT4HKI-1 ABYX '-ISCTI-14, 3TO cny4a~Hble C06b1TI-1R, HO paaAeJU1Tb 
HX no speMeHH HeJ1b3R, TSK KaK ny40K rr-Me30HOB,HMeeT MHKpO
CTPYKTypy C WJ.IIPHHOt:i 6SH4et1, He npeBbiWSIOll.let1 ] HC. 

AnR ASnbHeHwero aHanH3a 6~no oTo6paHo -1000 co6biTH~, y Ko
TOPbiX CYMMa aMnJli.HYA HMny.nbCOB B MOHI-1TOPHbiX C46T4HKSX He npe
BbiWa.na 120 KaHSJlOB. npH cpasHeHHH aMnJlHTYAHbiX pacnpeAe.neHHH 
HMnyJlbCOB B CLJ,HHTHJ111R4HOHHbiX H 4epeHKOBCKHX C4eT4HKSX AnR 3THX 
C06biTHt1 C Ka.nH6poB04HbiMH pacnpeAe.neHHRMH, no.ny4eHHbiMH HS 3J16KT
pOHaX, 6biJ10 3SMe4eHO, 4TO J.IIMeiOTCR C06biTI-1R C 60J1bWHMH aMnmny
AaMH HMnyJlbCOB B CU,HHH1I1IlRU,HOHHbiX C4eT41o1KSX lo1 C06b1Tio1R C Ma
J1biMI-t aMni11-tTYABMio1 8 4epeHKOBCKio1X C4eT41o1KSX. 3TO cpoHOBble C06bi
TI-tR, KOTOpble, nO-Bio1Aio1MOMy, CBR38Hbl C perlo1CTpa~lo1e~ H€~Tp8!1bHbiX 
H aapR~eHHbiX rr-Me30HOB COOTB€TCTBeHHO. 

Ha cneAY~~eM 3Tane o6pa6oTKI-1 aHai11-131-1posanlo1Cb pacnpeAeneHio1R 
co6biTHH no KBaAPBTy HeAocTaiOLL\e~ Maccbr Mi. /p1o1c. 4/. PacnpeAe
neHio1R COOTBeTCTBYIOT noporaM B cneKTPOMeTpaX~ lQQ M38 H pR
AY KpHTepHeB, HaH60flee BB~Hble 1-13 KOTOPbiX - 3TO KP\o1T€PHH Ha 
aMnl1HTYAb1 HMnyi1bCOB B C~HHTio11111R~Io10HHbiX \o1 4epeHKOBCKHX C4€T41o1-
KaX., ?lo1Tep1-1~ nplo1BOA~T K 3¢$~KTI-1BHOC~RM o6pa~OTKH 0,64 /A&.< 
<2, 5 A ,.ep• , 0 ~ 0, 981, 0, 56 I A 8 < 2, 0 A Bep, ' 0 ~ 0, 981 H 0, 41 
I A8.< 1 ,b.ABeptf" C= 0,95/ AJTR pacnpeAeneHI-1~ 1 ,2 1o1 3 cooTseTcT
seHHO. Yepeaf"C o6oaHa4eHa 3¢¢eKTio1BHOCTb per~<'~cTpa~~~~~~~ 3!1eKTpo
HOB 4epeHKOBCKio1M C4eT4HKOM. CTpenKaMH nOKa3SHO nonomeHI-'!e KBBA
paTa MaCCbl 7Be /42,72 r3B 2/. PaapeweHHe yCTBHOBKio1 no M2 /wH-
plo1Ha HS nonyBbiCOTe/ paBHO 2 r3B 2 /8 KSHSJ10B/. X 

Ha pacnpeAeneHHH B\o1AHO, 4TO HMeiOTCR co6b1Tio1R, HeAOCTaiO~aR 
MSCCa KOTOPbiX 6J11o13Ka K MBCCe RAPS 7Be • AHSJ11o13 aMni11o1TYAHbiX pac
npeAei1e~HH lo1MnYI1bCOB 8 4epeHKOBCKHX C4eT4HKSX noKa3SJ1 1 4TO 
B lo1HTepsane 1 /M;.<44,75 r3B

2
/, COOTBeTCTBYIOLL\eM C06biTI-1RM peaK

~Io1H /1/, perHCTPIIIPYIOTCR B OCHOBHOM 3J1eKTpOHbl, TOrAB KSK B lo1H
TepBSJ1SX 2 I 44 '75 < M ~<46' 00 raB 21 H 3 IM;> 46 '00 raB 21 perHCT
Pio1PYIOTCR H APYrHe 4acTH~bl /pHc.S/. 

<I>OHOBble peaK~Io1ltl, KOTOpble MOryT AaTb 8Kl1BA B J.1HTepean 1 pac
npeAeJ1eHio1R C06b1Tio1H no Mi , co,qepmaT B KOHe4HOM COCTORHitllo1 HeHT
paJ1bHble 1-1 aapR>KeHHble rr -MeaoHbr: 

rr+ + 7Li -+rr0 + 
7
Be, 

rr+ + 7Li -+1T0+rr0 + 7Be, 

rr+ + 7 Li -+17"+ + rr-+ 7Be. 

131 

141 

151 

*~A B€p - Halo16onee eepORTHSR aMniU-ITYAB HMnynbCOB OT penR
Tio1Bio1CTCKio1X 3J1eKTpOHOB. 
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~ PHc. 5. AMn.riHTy,o;m,te pacrrpep;eneHH.R. 
~ HMnYJI?COB~B qepeHKOBCKHX cqeTqH

Kax 02 H C3 AJI.fl C06biTHH B Tpex 

HHTepnarra~ no M;·: a/ M !<44, 7 5 r3B1 
5/ 44,75.<M2,<46,00 rsB2; s/M:> 
>46,00 fgB 2 .TinaBHhle KPHBhle
aMnnHTYAHhle pac~pe,o;eneHH.R., nony-. 
qeHHbie BO npeM.R: KaJIH6pOBOK Ha 

3JieKTpOHaX. 

' " 
" .. 
" 

a) 

PHc. 6. Pacnpe,n;e.rreHHH co6biTHH ~ 

no M2: a/ Ges OT6opa no KpH- ' 
Tepm~ {i{T!;5/ Jk2> 220 M3B; 

·~, ~~~. " I I 
" 

+IJ"t2#4oli .. fO'it .. "'"' s/..(k]> 280 MsB; r//k2>340 MsB. ""~! !r~Bf 

npo4eCC /3/ OTnH4aeTCR OT /1/ no 3~~eKTHBHO" Macce y~2aa
pentCTPII1POB8HHbiX 48CH1~, TaK KaK B npol..lecce /1/ V"'k'Y Jle)I(J.IIT B 
HHTepsane 250+6QQ M38. H3 p111c.6, Ha KOTOPOM npJ.~~BeAeHbl pacnpe
Ae11eHJ.1R co6biTYIH no M; AO or6opa no Kplo1Tepvuo Jk2"" nocne or6o-· 

pa nO KPY1Tep\.1RM fk2> 220, 280 H 340 M38, BHAHO, 4TO H86J110A8eMble 
8 J.IIHTepsane 1 C06b1THR He CBR38Hbl C perlf!CTP81..lHeH peaKI..lHifl /3/. 

PacnpeAeneH~~ co6~THH ¢oHoe~x npo~eccoe /4/ H /5/ no M~ 
MOmHO nony4HTb ~3 3KCnepHMeHTanbH~X AaHH~X, B~AenHB C06~THA 
C 60J1bWHMH aMnniiiTYAaMH HMnynbC08 B C4~HT~nn~~HOHHbiX C4eT4HKaX 
H C06biTH~ C Man~MH aMnn1·1TYAaMH 8 4epeHK08CKHX C4eT4HKaX COOT
BeTCTBeHHO /pHC. 7/. ~3 pHC. 7 8HAHO, 4TO ¢OH08ble peaK~HH /4/ 
1-1 /5/ TaKme He Aa~T aaMeTHoro BKJlaAa 8 HHTep8a11 1. 

Q~eHKH nOKa3~Ba~T, 4TO BKnaA 8 HHTep8an 1 OT ¢oHa, C8A3aH
HOrO C npoxO~AeHHeM ABYX 48CTH~ 4epe3 MOHHTOpH~H TeneCKOn, He 
npeeblwaeT 3%. 

TaKHM o6paaoM, MO~Ho CAenaTb a~BOA, 4TO npo4ecc 03n Ha AA
pax 7Li aaperHCTpHpoeaH. 
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~ PHc. 7. Pacnpe,qeneHHe tlloHOBbiX co6w
THfl no M: : a/ C06biTH.f.l:, y KOTOPbiX 

XOTH 6b1 o,r:r;Ha H3 aMniTHTYA HMITYRbCOB 

B C~HTHnnH~OHHDIX cqeTliHKaX B 
1,6 pasa Gonbme HaH6onee nepoHTHOfl 
aMniTHTYAhlJ 6/ C05hlTHH, Y KOTOphlX 
XOTH 6bi O,IJ;Ha H3 a.MIIJIHTY,IJ; HMIIYJlbCOB 

B qepeHKOBCKHX cqeTqaKax MeHbme 
nopora, COOTBeTCTByro~ero 3~eKTHB

HOCTH perHCTp~H 9JleKTPOHOB_95%. 
BKna,c; OT co6btTHH 03ll H3 pacnpe,r:r;e
neHHfi BbllJ:TeH • 

E 

010 
PHc.8. Mo,c;errHpoBaHHhle pacnp~,c;eneHHH 
C06hlTHft 03IT ITO KBa,r:r;paTy HeAOCTaiD
m;eH MacCbt M :: a/ pacnpep;eneHHe 
co6btTHit 6es pasna.Jia H,c;pa; 6/ pac
npep;eneHHe co6hlTHH c pasnanoM Hppa. 
Pacnpep;eneHHH HOpMHpOBaHbt Ha eAH
HHliHYW nnom;a,r:r;b. CTpenKoH rroKasaHo 
flOJIOEeHHe MaCChi 7 Be. 40 42 44 46 Mi! rasf 

4. OnPEAEflEHHE KOflH4ECTBA C06WTH~ 03n 

4To6bl onpeAellHTb KOJ11o14eCTBO co6blnt171 03n, pacnpeAe!leHio1R no M! om1CbiBaJ11.1Cb MOAem1poBaHHbiMI-1 pacnpeAe!leHI-iRMJ.II C06b1TJ.IIi1 6e3 
paaea!la 1-1 C paaBa!lOM RAPa 1-1 ABYMR 3KCnepJ.IIMeHTa!lbHbiMio1 $OHOBb1Mio1 
pacnpeAe!leHI-iRMI-1. 

PacnpeAe!leHI-ie co6b1TI-1~ 6ea paaea11a RAPa annpoKCJ.IIMJ.IIpoea!lOCb 
nJ.IIKOM' WI-1PI-1Ha KOTOporo I 6. = 2 raB 2J onpeAe!lReTCR paapeweHJ.IIeM 
cneKTpoMeTpoe. 06paaoeaH!-1e RAPa 7Be* np~-1 MOAe!lJ.~~poeaHJ.~~J.II He 
Y4J.IITb1Ba!lOCb, TaK KaK·B036YmAeHHOe COCTORHJ.IIe RAPa C 3HeprJ.~~ei1 
B036Y~AeHJ.IIR 20 MaB np!-iBOAJ.IIT K CMe~eHH~ nJ.~~Ka TO!lbKO Ha 0,26 raB~ 

np1o1 MOAe!lJ.~~poeaHI-iJ.II pacnpeAe!leH!-iH C paaea!lOM RApa HCnOJ1b30Ban
CR,$a30BbiH 06DeM, HO np~-1 3TOM Y4HTbiBa!lOCb, 4TO Ce4eH!-1e npo~ec
ca aaBHCHT oT Maccbl B!-ipTya!lbHoro $OTOHa, KaK 1/k2 . Y4HTbleanHCb 
TaK)I{e 3KCneplo1MeHTanbHble ycnoe1o1R 1o1 KPio1TepHH o6pa60TKH. Pacnpe-
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AeneH~e no M2 aaMeTHO He ~aMeHReTCR, ecn~ npe.Qnono~~Tb, 4TO 
B KOHe4HOM cGcTORH~J.1 o6paayiOTCR 6Be+ n 1-111~ 3He+ 'i-Ie, 

Mo.Qen~posaHH~e pacnpe.QeneHHR npJ.1Be.QeH~ Ha pHc.B, ¢oHos~e -
Ha p1-1c.] /.QnR noporoa a cneKTPOMeTpax 70 MaB/-.----

Pacnpe,qeneH~e aaper~CTPHPOBaHH~x co6~TJ.1~ no M~ nnoxo onJ.1-
CbleaeTcR cyMMoH pacnpe,qeneHH~ ¢oHOBbiX peaKI..lHt1 1-1 peaKI..lH~ c paa
eanoM R.Qpa. HanpJ.1Mep, AI1R cny4aR, npHBe.QeHHoro Ha p~c.3a, y2 
nony4Hnocb paeH~M 42 np1-1 O~J.1.QaeMoM ~23. ~o6aeneHJ.1e K cyMMe 
3THX pacnpe.QeneHHH aKna,qa oT co6biTH~ 6ea paaaana R.Qpa noasonR
eT xopowo onHcaTb.,3KcnepHMeHTanbHble ,qaHHble: ,qnR Tore >+ee cny-
4aR x2~21 npH ;i;2~22. 

B peaynbTaTe TaKo~ no,qroHK~ 6blno onpe,qeneHo KOI11-14ecTso co6bi
TH~ 6e3 pa3aana RAP a. Ko11H4eCTBO C06biTHH, COOTBeTCTBYI014HX no
poraM a cneKTpoMeTpax 70 H 100 MaB H a¢$eKTHBHOCTRM o6pa6oTKH 
0,64; 0,56 J.1 0,41, npHBe,QeHO B nepB~X .QBYX tTpOKSX Ta6nHI..l~. 

Ta6JIHI..J;a 

IIopor ' 0,64 0,56 0,41 

70 MoB 84 78 56 
100 MoB 73 70 48 

70 MoB 132 139 136 
100 MoB 136 147 137 

8 TpeTbeH H 4eTeepTO~ CTpOKSX TS611HI..lbl ASHO KOJ1H4eCTBO 
co6~TH~ 6ea paaaana, nonpaeneHHoe Ha a¢¢eKTHBHOCTb o6pa6oTKH 
H npHBe.QeHHoe K noporaM a cneKTpoMeTpax 70 MaB. noTepH np1o1 
see,qeHHH KPJ.1TepHeB Ha nopor~-1 a cneKTpoMeTpax onpe,qenRnHcb Mo
,qenHPOBaHHeM. 

113 Ta6.nHI..l~ BJ.1.QHO, 4TO K011~4eCTBO C06biTJ.1H nocne BBe,QeH~R no
npaBOK cna6o aaeHCJ.1T oT Bb16opa KPHTepHeB. CTaTJ.1CTJ.14CCKHe oww6-
KH paa.QeneHJ.1R ,qnR ecex cny1.1aee paBHbl /23+25/%. 

5. B~4HCflEHHE CE4EHHR 
npH Bbi41.1CJ1eHHH CC4CHJ.1fl Q3n B Bel1H4HHY nOTOKa 48CTHU,, nponyU4eH

HbiX 4Cpea MHWCHb,· BBO.QJ.111HCb nonpaBKH, y4HTbiBBIO~He KOflH4eCTBO 
npOTOHOB /3%/, g-Me30HOB /5%/ ~ 311CKTPOHOB /1%/ B ny4Ke, npo
C4eTbl, CBFI38HHble C O.QHOBpeMeHHbiM /a O.QHOM 6aH4e/ npOXO>K.QCHHeM 
4epe3 MOHJ.1TOpHble C4eT4J.11H1 .QBYX 4BCTio11..l /16%/, noTep14 npH Hano
meHJ.114 KPJ.1TepJ.1R HS aMnn~TY.Qbl J.1MnY11bCOB B MOHHTOpHbiX C4eT4HKSX 
/22%/ "" T . .Q. nocne BBeAeH~R scex nonpaaoK noToK cTan pasH~M 
0,92·10 11 . 
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Ce4eHI-1e ~1 AilR co6biTI-11::i 03n 6ea paaeana RAPa, perl-1cTpHpye
MbiX ycTaHOBKoi::i· c noporaMI-1 e cneKTPOMeTpax 70 M3B, nony4HI10Cb 
paBHbJM: 

-33 2 = 12,6.:':_0,61•10 CM • 

nony4eHo TaK~e ce4eHI-1e npo~ecca c paaaanoM RAPa ~a 2 1-1 nonHoe 
ce4eHHe &t·=~a 1 +~a 2 ·: 

-33 2 
~u 2 =12,9.:':_1,21·10 CM, 

~U = 15,5+1,41·10-33 cM 2. 
t -

npi-1B€A€Hbl CTantCTI-14€CKI-1e ow~tt6KH. TenecHbll::i yron YCTaHOBKH pa
BeH [J2= 0, 197 cp2. /1H<!><!>epeH~HamHoe ce4eHHe AilR npo~ecca 11 I 
paBHO: _ 

d2a L"\al -32 2 2 
il1'fll a {! 2 = I 1 , 3.:':_0, 31 • 1 0 CM I cp . 

,llnR TeopeTI-14€CKOI::i O~€HKH Ce4eHI-1R 03n Ha RAP€ 
7
Li 6bl110 Bbi-

41-1CI1€HO ce4eHI-1e ~ npo~ecca 11+ +D-+ e++ e-+ p "'yMHO>KeHo 
Ha 4. Ecn1-1 npeAnono~HTb, 4TO H30TonaeKTOPHbll::i Al-1paKOBCKHI::i 
¢oPM¢aKTOP HYKilOHa .F1v paaeH ¢opM¢aKTopy n~t~oHa F 17 Yl noaeAe-
HHe ¢opM¢aKTOp08 OnHCbiBaeTCR AHnOilbHOI::i ¢OpMynoi::i, TO 

~~h 4,9"·10- 33cM 2 

th -33 2 
~. = 6,8.10 CM , 

ecn~tt F1v "".F 17 onpeAe!lRIOTCR a COOTBeTCTBI-11-1 c pac4eTaMI-1 /ttl. 

AaTopbl 6.naroAaPHbl A.A.Bopo6beay, Bono.Q~enenoey, MoMoMaKa
poay 1-1 6 0 M o noHTeKopao a a noAA€P>KKY pa6oTbl "" o6cy>KAeHI-1e peaynb
TaToa, ,llot1.Xa31-1HCY aa 60JlbWOi:1 BKilaA 8 C03AaHYI€ yCTaHOBKI-1 1-1 o6-
CY~A€HHe peaynbTaToa, BoBoAill-13aAe, AoroATaMaH4YKY, EoA • .QaMac
KHHCKOMy, HoAoKai11-1HHHOI::i, noAoKY3bMHHY H noSoHeyCTpoeay aa no
MO~b npH npoaeAeHHH 3KcnepHMeHTa, .Q • .Q.HHKo.naeay 1-1 8oAoCMI-1pHoay 
3a H3rOTOB!l€HHe annapaTypbl, Cor.nnacTHHHHOI::i H 8o¢o4ypKHHOI::i 
aa o¢opMneHHe cTaTbHo 
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