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HacTostmast pa6oTa HBnsteTcH qacThro cncTeMaTnqecKoro nccneaoBaHnst 

paanaUHOHHb!X CXeM pacnaaa Me30HHb!X H 6apHOHHb!X pe30H8HCOB
1 

KOTOpqe npo-

- • • • 111 n 6 - BOJlHTCH C nOMOIUhro MeTpOBOH nponaHOBOH ny3b!pbKOBOH KaMepb! a opa-

TOpHH stuepHhiX npo6neM OI1HI1. KaMepa o6nyqanacb B nyqKe IT--MeaoHoB 

c nMnynbcoM 5 faBle cnaxpo¢aaoTpoaa fla6opaTopnn BbrcoKnx aaeprnfi OI1HI1. 

B aaHHofi pa6oTe nonyqeao aKcnepnMeHTanhHoe yKaaaane Ha B03MO)KHOe 

cymecTBoBaHne HoBoro Meaoaaoro peaoaaaca: B crreKTpe. aqJ¢eKTHBHbiX Mace 

cncTeMbi IT- y, o6paayromeficst B peaKunn IT- p ->IT- p + (2,3)-y npn PIT-= 5 faBle, 
xl aa6nroaaeTCH yaKnfi nnK npn M = 270 MaB • 

8KcnepnMeHT ocHoBaH Ha aaannae "'6000 JlByxnyqeBhrx aBeaa c JlByMst 

n 6onee raMMa-KBaHTaMn, HafiaeHHhiX npn npocMoTpe 230000 ¢oTorpa¢nfi. 8Tn 
' . 

· co6brTnst 6hrnn no Kpafiaefi Mepe JlBamJlhl HaMepeHhl aa nonyaBToMaTnqecKnx 
- . 

ycTaHOBKax, COeJlRHeHHhiX "OH-nafiH" C 8BM "MHHCK-22" H o6pa6oTaHbl Ha 

3BM B8CM~ no nporpaMMaM reoMeTpnqecKofi peKoHCTpyKunn n KHHeMaTnqec­

Koro aaannaa co6biTHfi. CTaTHCTnqecKnfi aaanna n OT6op co6b!THfi no KpnTe­

piHIM nponaBoanncst Ha, -8BM CDC1604A c noMOIUhro nporpaMMbi 'SUMX. 
·- . . - 13 41 

CncTeMa o6pa6oTKH aeTanhHo onncaaa paaee ' n ncnonhaoBanacb 
- ' 15-81 

·B pstae aKcnepnMeHTOB · • B KaqecTBe npnMepa_, noKa3biBaromero, qTo oRa 

- o6ecneqnBaeT nonyqeane aecMemeHHhiX aaaqeanfi KnlieMaTnqecKnx napaMeTpoB 
-I -
X npeJlBBORTenhHb!e peaynhTaTb! aToro aKcrrepnMeHTa 6binH npea­

CTaBneHb! aa XV Me)KJlyHapoaayro Koa¢epeaunro no ¢nanKe BbiCOKHX aaeprnfi 
(KneB, 1970) n npnBeaeHhi B pannopTepcKoM aoKnaae A. AcTbel21. 
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rr ± -MesoHos :rr raMMa-KsaHTos, Ha p:rrc. 1 rrp:rrseneHbi 'pac.rrpeneneH:rre no atjJ-· 

tjJeKTHSHDH M8CCe JlSYX raMM8-KS8HTOS 1 o6pa3y!OIUHXCH S peaKUHHX TT-p .... rr-p2y 

:rr rr-p .... nrr+rr -2y, :rr pacnpeneneH:rre no atjJljleKTIISHOfi Macce CIICTeMbi ry'+ TT-

o . . 0 
nnH · V -<IacT:rru, :rrneHTHtPIIUIIposaHHhiX KaK K -Me3DHbi. llpyrofi rrpiiMep, ne-

MDHCTpnpyJOmHfi OTCyTCTSIIe CHCTeMaTH'IeCKHX OUJH60K S . H3MepeHIIII rny6nH­

Horo :rr asnMyTanhHoro yrnos y -KsaHTos, npiiseaeH Ha pile. 2, rne noKa-

x/ 
38Hbl' pacnpeneneHHH IID se,1H'IHH8M kcpH k)\ JlnH raMM8-KS8HTOS 

2 2 ]~ 
. k ¢= ( ¢o - ¢y ) I [( ~ ¢ o ) + ( ~ ¢ Y ) . ' 

2 ~ 
k>..=(>..o->..y)/[~>..o)2+(~>..Y)] 

8TH pacnpeaeneHHH llMe!OT rayCCDSCKHfi X8p8KTep CD CpellHIIMII 3118'1eHIIHMII 

"'0 H JlHCnepCIIHMH "'1, 

ilnH H3y'leHHH 6binll DCTasneHbl CD6b!THH TIIIT8 TT- p .... p TT- +(2,3) y 1 

yaosneTsopsnom:rre cnenyJOIUIIM ycnosnHM: 

1 )· npbTDHbl HlleHTHljliiUHpOS8Hbl no HDHII38UIIII ll OCT8HDSKe S KaMepe; 

HMnynhCbl npOTDHOS He npeSbllli8!0T 900 f'~ as/ c; 

2). JlnllHbl TpeKOS STOpll'IHblX sapmKeHHblX '18CTHU 3Se31lbl He MeHee 

2 CM
1 

a HMnynhCbl aTHX '18CTllU H3MepeHbl C TD'IHDCTb!O He XyN<e 30%; 

3) raMMa-KS8HTbl ripllH81lne)I(8T K HCCneayeMDMy S38HMOJleHCTSII!O CO-

r naCHO KpHTepllHM :1 k ...1.. :1.< 3, .1 k, :1.<3, Oy .<S xx/ 
6 'I' - " - - :rr HMeJOT nMnynhCbi onee 

30 Mas/ c, :rrsMepeHHbie c TD'IHOCTh!O He xy)l(e 25%; 
0 

4) Yrnhr pasneTa Me)I(JlY nsyMH raMMa-KsaHTaMH He MeHee 2. 

xl ¢
0 

:rr >..0 - asiiMyTanhHbifi :rr rny6HHHhrfi yrnbi HanpasneHHH, onpeae­

nHeMoro no KDDpJlHH8T8M TO'IeK o6pa30S8HHH H KDHSepCIIH raMM8-KS8HT_8 

( H8ITpasn~HHe 1) 1 ¢y H A y - H3MepeHHble senH'IIIHbl rny6HHHOrO ll B3UMyTanb­

HOrD yrnose+ e--napbi KDHsepc:rr:rr ( HanpasneH:rre 2); ~¢o, y :rr ~>..o,y - cooTseT­

CTSYJOTUHe OWII6KH, 

xx/ 8 - yron Me)I(JlY HanpasneHllHMH (1) H (2), 
y 
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3Tn ycnosnsr 6btnn sse.neHbi nnsr Toro, 'IT06bi: a ) o6ecne'!IITb 6onee . 
lllllle:>KHYIO IIIleHTH<jliiK8UliiO II 0/lHOpO/lHYIO Bbi60pKy C06biTHH (c TO'IKH 3peHHH 

OIIIII60K li3MepeHHH): 6) yMeHblllliTb tPoH raMM8-KBaHTOB, He npnHanne:>K:alllliX 

HCCnenyeMOMY B3aiiMOilefiCTBII101 .B TOM 'IliCne OT6pOCHTb BTOpli'!Hbie raMMa­

KBilHTbl1 B03HHKIIIHe B pesynbTaTe T'opM03HOrO II3ny'!eHIIH aneKTpOHa ( ll0-

3IITpOHa) nepBH'IHOH napbi KOHBepcnn. 

M onennposaHne npouecca onpeneneHnH npnuanne:>KuocTn raMMa-KBaHTa 

K llaHHOMy B3aHMOileliCTBHIO fiOKasano, 'ITO B ycnOBIIHX HaCTOHIIlero 9KCne­

pUMeHT8 tPoH raMMa-KBaHTOB1 He npHHallne:>Ka.lllliX K nccnenyeMOMY B381IMO­

.neuCTBU101 · npn ncnonbsosaunn nepequcneHHbiX Bbiiile KpnTepiieB He npeBbiiila-

eT 1%. 

n ocne npiiMel!eHHH 9TIIX KpiiTepiieB OCTanOCb 238 C06b!TIIH Tnna 

TT- p ... TT- p +2 y II 36 co6biTnli TT-p-> TT-p + 3 y. Ha piic. 3 npnseneHo pacnpe­

neneHIIe no a#eKTHBHoii Macce M (TT-y) nnsr 9TIIX co6biTHli ( 584 KOM6nua­

u1In). B o6nacTn. Mace 240-290 Mas Ha6niO/laeTcH cyllleCTBeHuoe npeBbiiileHne 

~mcna co6biTnfi Hall cpouosofi Kpnsofi. 

¢oHosaH Kpnsag HBnHeTcH cyMMofi pacnpeneneunu M 1( "- y ), paCC'IIITaH­

HbiX llnH peaKUIIH1 ll81011lliX OCHOBHOH BKnBil B nonHoe Ce'!eHIIe npouecca 

- - " "/9-12/ TT p -> 1T p + HefiTp8nbHbie 'I8CTHUbl . : 

(1) 

->pp-+(0,J,2)TTO, ( 2) 

->~ t (ll36} 17- + (O,J frrO (3) 

Paciipe.neneHnH M 1(" -:y ), a TBK:>Ke atPtPeKTliBHOCTII perncTpaunn peaKunfi 

( 1) ,..( 3) 6btnn Bbi'IIICneHbi MeTOilOM M OHTe-Kapno no nporpaMMe FOWL 

c' Y'I~TOM yrnosoro pacnpelleneHnH 6apnouos B cncTeMe ueHTpa Mace nep­

Bli'IHoro B38liMOilefiCTBIIH1 BepOHTHOCTH perncTp8UHHII raMM8-KBaHTOB B K8-

Mepe n Kpl!Tepnes oT6opa co6biTnfi (auanornquo
1131 ). 
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Pacrrper~enemm M 
1

( 17- y) nKmoqannch n cyMMapHy/0 <jJonony10 Kpnny10 

c necoM,· rrporropunonanhHhlM ce'!eHH/0 H a<jJ¢eKTnnnocTn perncT~acin~~1'-ro 

Kanana. 

Ce'!eHHH peaKunfi ( 1) -(3), Ga ncKn/O'!enneM peaKunfi c o6paGonanneM 

O!IHOrO 170-Me30H8 1 6binH orrper~eneHbl H3 nenH'!HH C9'!9HHfi COOTneTCTny/0-

!UHX peaKUHH C 3apSI)K9flHbiMH 17-M930H8MH H CT8THCTH'!9CKHX H30CITHHOnbiX 
. /14/ . -

Koa<P<PnunenTon • Ce'!eHHH peaKunfi 17 -p->p17-17o ,17-p->pp- H 17-p ... '\ 12361 17 
/10 11/ . 

I! pH 5 ran/ C 6binH rrony'!eHbl HHTeprronHUHefi !IBHHblX I! pH 4 ran/ C 1 

/15/ 
H 6 ran/c • 

HopMuponKa <jJononofi Kpnnofi rrponGner~ena Ha rronnoe '!HCno co6wTnfi 

nHe ITHKa; OpenwmeHHe '!HCnB C06hlTHfi HB!I <jJoHonofi KpHnofi n o6naciH MBCC 

240-290 M aB/ C COOTneTcTnyeT ( 5,2.:!:..0,4) CT8H!18pTH~IM OTKnOH9HHHM ( 70 C0-

6h!THH rrp~ 0)KH!Ia9Mb!X 3'8), Dorpe!UHOCTh B aTOll nenH'!HHe 0Tp8)Ka9T Heorr­

per~eneHHClCTh rronO)K9HHH <jJOHOBOH KpHBOH 1 o6ycnonneHHY10 rrorpe!UHOCTHMH 

n nenli'!HHBX C9'!9HHH peaKUHH (1)-(3), 

AnrrpoKCHMaUHH MeTO!IOM HBHMeHh!UHX Knar~paTon aKcrrepnMenTanhHoro 
"" 

crreKTpa M (17- y) cyMMofi raycconofi H <jJoHonoi1 KpHBhiX r~ana cper~nee 3Ha'!e-

nne M = 270.:!:..5 Mann umpnny f= 13.:!:..5 Man, nony'!eHnoe 3Ha'!enne mnpHHhi 

T conrrar~aeT C pac'!ATHOH nenH'!HIIOH aKcrrepHM9HT8nhHOrO p83pemeHHH 

n r~aHnofi o6nacTn Mace ( 12 Man), 

LlnH nbiHCH9HHH norrpoca 0 TOM 1 He HBnHeTCH nll IIB6niO!IB9Mblll IIBMH 

ITHK "Kliii9M8Tli'!9CKl!M 0Tp8)K9Hli9M" paCIIB!IOB ll3n9CTHbiX pe30H8HCOB 

f x/ 
1[ , w, , a , 6bmH cMo!lennponaHhl peaKunn: 

17-p ->17-p 11 (7[ ... 2y; 3170 )+ (0,1,2) 17 °, (4) 

->17-pw(w->170y)+(0,1) 170, ( 5) 
... t'' 

x/ -
CnMnonoM a o6o3HB'!en no3MO)KHbifi peGonanc n 1717-CHCTeMe c Mac-

coil M .. 330 Msn, coo6menne o KOTopoM 6hino orry6nnKonaHo n/ 16/, 
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( 8) 

( 7) 

Pacnpenenemm M(rr -y) nm1 aTHX peaKuHti noKa3aHhi Ha puc. 4. KaK 

BHnHo1 HH onHH II3 paCCMOTp8HHbiX KaHaJIOB He M0)!{8T 11pHB8CTH K HMIITa­

UHH yaK oro rrHKa npH M .. 270 M :::lB. KpoMe TOI'0 1 ce'!eHHH peaKUHi1 ( 4) -( 7·) 

cyme~TB8HHO M8Hbllle Ce'!eHHH peaKUHH (1) -( 3) • 

floaTOMY MO)KHO npennoJIO)KHTb, 'ITO Ha6mouaeMbiH. HaMH aljlqJeKT o6y- , 
x/. 

CJIOBJieH CyiiieCTBOBllHHeM HOBOI'O M830HHOI'O p830HllHCll 

Mbi 6naronapHhi fla6opaTopnH BhiCOKHX aneprnti 3a coneticTBHe B aKcno­

anunn KaMepbl Hll CHHxpoljlaaoTpoHe, fla6opaTopHH Bhi'IHCJIHTeJibHOH T8XHHKH 

H aBTOM8TH38UHH 38 H3MepeHHe C06hlTHH H na5opaHTaM HaWei1 rpyrrrrhl 38 

· npocMoTp ljloTorpaljlnti n o6pa6oTKY co6hiTnti. 
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N 
150 

100 

Q) 

N 

40 

20 

600 

M~·~· ,M36 

Pnc. l, a) PacnpeneneHne no scpcpeKTl!BHoi1: Macce LlBYX raMMa-KBaHTOB, 
o5pa3yiOIUIIXCSI B peaKUl!SIX TT- p -+ TT - p 2 y I! TT - p -+ n TT + TT - 2 y i 
5) Pacnpeneneane no scpcpeKTl!BHOI1 Macce cncTeMbi rr+rr- anSI Y0-co5hiTnfi, 

nneHTncpnunpoBaHHbiX KaK K0 -Me30Hbi, 

N N 

Puc, 2. Pacnpeneneane raMMa-KBaHTOB no Benn'il!HaM k ¢ n k A • 
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N 
40 

30 

20 

265 415 565 715 

M (1C- ~), M36 

N=584 

PHc. 3. PacnpeneneHHe no acjlcjleKTHBHoii Macce CHCTeMbi "-y, o6pa3yiOmeiicsr 
B peaKUHH 1T -p-+ 1T- p+ (2,3) y. . 
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~ :~r- p-:x-p 2 + {0.1,2)7!• r. 
10 

12 10 

6 5 

2 2 

15 
1r- P -p:sr-r. £0,1,2) x· rr- p-1i-pW'•(O.t)rc• 

21 10 
C) l, d) 

10 
5 

5 
2 

',! 
·< 

6 
1(- p -tr-pc:l. t 10.1)1(" 

10 11 f) 

4 

5 

2 

2 

q3 q6 0,9 1,2 

M{%-,l. r:~6 

PMc, 4. Pactt~TIIule pacnpeneneHIHI no sqJ<fleKTIIBHOif Macce cHcTeMbi rr y, 
o6pa3yJOUI9HCSI B peaKUIISIX ( 4) -( 7); 'tMCna OKOno Kp!IBbiX YK83b!B8!0T KOnll­

tteCTBO rr 0 -Me30HOB B KOH9'tHOM COCTOSIHMII, YJHneKCbl 0' M 0" 118 pl!C, 4a 

OTHOCSITCSI K MonaM 'pacnana 7J -+ 2 y H 7J-+ 3 1T O, COOTBeTCTB9HHO, 
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