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Ha CHIIMKax, nony'IeHHb!X npn o6ny'IeHHll 55-caHTIIMeTpOBOfi nponaHo
/ l/ 

Boil KaMepbI HetiTpoHaMn, 11ccneAyeTcsi npouecc 

( l) 

HMnym,CHblti cneKTp nepBU'IHb~X HeliTpOHoB, naAarom11x Ha KaMepy, 

rrpeAcTaBneH Ha p11c. 1. ITpn rrony'I~HUII crreKTpa HefiTpOHOB 6b1na Y'IT8Ha 

aaBHCIIMOCTb C8'I8HIISI yrrpyroro np -pacceSIHIISI U
9
e OT BenH'IHHb! UM-

nynbca neliTpoHa P n 

B rrpeAnono;>KeHnn, 'ITO aMnn11TyAa ynpyroro paccesinnsi 'IHCTO MHHMasi 

II cnpaBeAnllBa OITTH'I8CKaSI TeopeMa, MO;>KHO nony'IHTb Benn'IHHy U ee 
113 COOTHOW8HUSI: 

u2 
tot • ..!. 

16" h 2 b ( 2) 

rAe u tot nonHoe ceqenne np -BaaHMOAelicTBnsi, b 
· du 

peHu11anbnoro ce'IeHnsi - yrrpyroro 
dt 

- HaKnOH All<p<pe-

np -paccesin11si, cna6o aaBncsimnli OT 

Ben11'IUHb1 11Mnynbca naAaromero neliTpona. IToACT8MSISI B (2) 8KCrrep11MeH-

TanbHb!8 3Ha'IeHHSI U tot II b p /3,4/ B 3aBHCIIMOCTl! OT UMnynbCa n , 
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Puc. 1. l1MnynhCHbIH cneKTp Heli:TpOHOB, na)la!OIUIIX 

Ha Ka1111epy. 
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llaHHhlA cneKTP HeCKOnbKO OTnnqaeTCH OT npHBe)leHHoro B pa6o
/2/ . 

Te B o6nacTH rpaHnqHoro 3HaqeHHH Pn (10,7 faB/c). OTnnqne B03-

HHKaeT H3-3a 6onee ToqHoro pa3aeneHHH KaHanoB peaKunli:. 

OTMeTHM, qTo Bee BBe)l8HHb1e nonpaBKH OKa3anHCb He 6onbrne CTa

THCTHqecKHX ornH60K B onpeaeneHHH qiopMbl cneKTpa. 

KaHan peaKUHH ( I) HaXOJlHTCH cpeJlH TpexnyqeBbIX 3Be3)l. EbmO 

npoCMOTpeHo 25,5 TbIC. Ka)lpoB, Ha KOTOpb!X Hali:)leHo 1 6,5 TbIC. Tpexny

qeBbIX 3Be3Jl, Yll0BneTBOpHI0IUHX npoCMOTpOBbIM KpHTepIDIM np -B3aHMOJleA

CTBHll. CpeJlHHH aqiqieKTHBHOCTb OllH0KpaTHoro npoc_MOTpa OKa3anacb paBHOH 

84%. 4, 7 TbIC. Ka)lpOB 6bmH npOCMOTpeHbl c. 95% aqiqieKTHBHOCTb!O, a OCTanb-

Hbie 11,8 TbIC. KaJlpOB - C 82% aqiqieKTHBHOCTb!O. CpaBHeHHe HMnynhCHbIX 

H yrnOBbIX xapaKTepHCTHK B na5opaTOpHoll CHCTeMe JlnH C06bITHll C 82% 

H 95% aqiqieKTHBHOCTHMH· np0CMOTpa yKa3bIBaeT Ha OTCyTCTBHe BbI6opOK 

B nonHoll CTaTHCTHKe. 

reoMeTpnqecKaH peKOHCTpyKUHH TpeKOB npoBOJlHnach no nporpaMMe 
/5/ . 2 /6/ 

1-85 . BbI)lenemrn KaHana peaKUHH ( I) OCHOBbIBanocb Ha x -MeT0)le 

C nocne)lyJOmeli: BH3yanhHOH HJleHTHqJHKauneli: qacTHU_ H KaHanoB peaKUHli:. TaK 

KaK Ha OilbITe 3apaHee HeH3BeCTHO a6conJOTHOe 3HaqeHHe HMnynbca nepBH'I-

Horo Heli:TpoHa, TO pa3MepH0CTb 

paBHOA TpeM. 

2 
Xmtn -pacnpeJlene~HH aom,rna 6bITb 

Ha pnc. 2 npHBe)leHO x2 -pacnpeJleneHHe JlnH HJleHTHqJHUHpOBaH-
mln 

2 
Hb!X C06b!THH. BHllHO, 'ITO o5naCTb ManbIX 3Ha'leHIIli: Xmtn cymecTBeHHO 

o5orameHa co6bITHHMH H3 KaHana peaKUHH op ➔ pp rr- fpaHH'IHOe 3Ha'le-

2 
HHe X min 

2 

X min rp. 

orrpeJlensi:nocb H3 aKcrrepnMeHTanbHoro pacrrpeJleneHHH 
rp • 

= 16) •. 

Bb15paHHaH CHCTeMa o6pa60TKH ( CM. pnc. 3) rrpecneJlOBana OllHY 

uenh - 5bICTpeli:rnnli: Ha5op CT8THCTHKH. OcHOBHbl8 C'l{!THbie rrporpaMMbl 

1-85 H 10-10 5bmH MO)lepHH3HpOB8HbI. Ha Bcex ·3Tarrax o5pa6oTKH 6bma 

nHKBHJlHpoBaHa BbIJlaqa Ha rrepqioKapTbl n 5yMary. nnsi: HaKorrneHHH HHqJop-
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MBUIIII IICII0nb30B8nHCb TOnbKO MarHHTHbie neHTbl, 'ITO II03B0nHno 3H8'lHTenb

H0 ycK0plITb rrpouecc o6pa6oTKII~ B peGynbTaTe,rrepell cl>H3H'leCKOil: o6pa6oT

K0il: SKCIIepHMeHTanbHblX llBHHblX Ha K8)KJlYIO 3Be3/lY B 30He MarHHTHOil: 

neHTbl HMenaCb HHcl>opMaUHSI 06 II3MepeHHblX ( 1-35) II IIOll06paHHblX ( 10-10) 

rrapaMeTpax co6b1TIISI Ka~rnna peaKUHII np ➔ pp TT -

EcnII Tpexny'leBasr GBeGJla, o6C'!HTaHHasr rro rrporpaMMe 1-35, IIMena GHa'!eHne 

2 
X min > 16, TO /l8HH0e C06b!TIIe OT6paCb!Banocb He3aBHCHM0 OT Ka'!eCTBa 

II3Mepe1rnil:. TiepeMepb! rrp0B0/lIInIICb nIIlllb JlnSI co6b!TIIil: C x!1n < 16. 

AHanH3 'i8CTH CTaTIICTIIKH ( "' 1 TbIC. 3Be3Jl)_ II0Ka3an, 'ITO ,Jl8HH8SI rrpo

ue/lypa He M0)KeT rrpHBecTII 6onee 'leM K 2% noTepe co6bITIIil: KaHana pe

aKUHII ( 1) • 

EcnII B Tpexny'leBoil: 3Be3Jle X0TSI 6hl 0/lHH II3 HMrrynbC?B 'l8CTIIU 

HGMepsrncsr xy)Ke, '!eM c 50% T0'l!I0CTbJO 'rrocne 1lByKpaT11oro rrepeMepa, To 

/l8H!I0e co6b!TIIe 0TH0CIIn0Cb K HelI3Mepl!MbIM. nonsr !leli3MepIIMblX C06b!TIIil: 

C0CT8Blma 15%. 

TioTepII B 'lHCne C06b!T!Iil: II3-38 HeperHcTpaunn rrpoT0H0B C HM.;. 

nynbC0M P p < 140 MsB/c He rrpeBbllllanH 1%, 

OKO!l'laTenbll8SI _CT8TIICTHKa, HCII0nbGye~!aSI JlnSI cl>H3H'leCKOro aHanH-

38, COCTBBHna 756 C06blTHil:, 0THeceHHbIX K KaHany. peaKUIIII np ➔pp TT-. 

B HIIX HMenacb 15%-asr npHMecb OT B381IMOJleil:cTBHil: Ha KB831ICB060llHblX 

10
01 - - -_171 B 

rrpoT0Hax II _,o-aSI- npHM9Cb OT JlpyrHX KaHanoB peaKUHH • enH'lHHa 

npnMecn ncnonbGOBa'nacb rrpn onpe/leneHHH ce'!eHHil: KaHana peaKunn
111 

CpellHSISI T0'lH0CTb B H3Mepe!IHII IIMnynbC0B 'i8CTHU B C06b!THSIX 

np➔ppTT - paBHa 15%, Cpe/lHSISI T0'lH0CTb B HGMepe!fHH sct>ct>eKTIIBHoil: MaCCbl 

M PTT- oKaGanacb paBHoil: 45 M:;lB. 

l1MnynbCHbIH crreKTp Heil:TpOHOB, 'Bbl3B8BIIIIIX peaKUIIIO (1) t rrpnBelle!I 

na pnc. 4. CpellHHil: nMrrynbc HeiiTpona P n paBeH 6,88 fsB/c, 

8 

> 
1 

~ 
~p 

ffO 

80 

40 

. 3 5 

Pn = 6.88[fi~/c] 

7 9 H 43 Pn [G6jc] 

PJic. 4. l1MrrynbCllblil: crreKTp Heil:TpOHOB, Bb!3BaBIIIHX peaK

UHIO np ➔ p PTT-. 
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Pnc. 5. l1MnynbCHbl9 II yrnOBble pacnpeneneHIISI npoTOHOB 
n "--Me30HOB B na6opaTopHOll CHCTeMe H B c.u.M. peaKUHH. 
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; 
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Ha pnc. 5 npeilcTanneHbl nMnynbCHbre n yrnoBbre pacnpei:teneHnSI 

npoTOHOB n "- -Me30HOB B na6opaTOpHOll CHCTeMe n c.u.M. peaKUHH 

no aceii CTaTHCTHKe. BH.i:tHo, 'ITO npoTOHbl B c.u.M. peaKUHH BbtneTaIOT 
· 0 0 

B HanpaBneHllSIX~ 6nH3KHX K 0 n 180 • 'ITO yKa3b1BaeT Ha CHnbHYIO nepH-

«pepHIO B3aHMO.i:teilCTBlrn. B yrnOBOM pacnpeneneHHH " - -Me30HOB Ha6nrona-

eTCSI 3Ha'IHTenbHOe npeBblllleHHe B 'IHCne " -Me30HOB, neTSIIIIHX B ne-

pei:tHIOIO nonyc«pepy. 

BcnellCTBlle nepH«pepnqecKoro xapaKTepa B3aHMoneilCTBHSI MO)KHO 

CBSl38Tb Ka)K!(blli npoTOH B KOHe'IHOM CO.CTOSIHHH c·: OllHHM ll3 nepBH'IHblX 

HyKnOHOB. B Ka)KJlOM co6blTHll CBSI)K9M 6b!CTpb1H npOTOH C HaneTaIO!IIHM HeilTpo

HOM, a Mennemtblll - C npOTOHOM MH1119HH, T.e. npennonO)KHM • 'ITO B na6o

TOpHOll CHCTeMe nocne B3aHMOllellCTBHSI HeiiTpoH Bcerna npeBpamaeTCSI 

B 6blCTpblll npoTOH, a npoTOH MHIIIeHH - B MenneHHblll. B c.u.M. 6blCTpb1M 

npoTOHaM COOTBeTCTBYIOT npoTOHbl, neTSIIIIHe B nepellHIOIO nonyc«pepy. 

a MeJineHHblM - B 3allHIOIO. 

PacnpeneneHnSI no aenH'IHHe 'leTbrpexMepHoil nepenaqn /),. 2 , oTae

qaro,mne naHnoMy pacnono)KeHHIO npoTonoa, npencTaaneHbl Ha pnc. 6 ( a,c). 

BnnHo, 'ITO pacnpeneneHHSI (a,c) pe3KO cnanaroT, 'ITO oTpa)KaeT nepn«pe-

pnqecKyIO npnpoi:ty B3aHMO/lellCTBHSI, TTpH o6paTHOll paccTaHOBKe npoTOHOB 
2 

BenH'lllHbl /). noJlyqaroTCSI npenMymeCTBSHHO 6onblllllMll (b,d ). TTpn Bbl-

qncneunn aenn'lllHhr /),. 2 " - -Me3oH B cnyqae ( a, b) npennonaraeTcSI po)!{-

neHHblM B HeiiTpOHHOH aep111nHe, a B cnyqae (c,d) - B npoTOHHOll, By-

neM cqnTaTb, 'ITO Halli npouecc H/l9T B COOTB9TCTBllll C nnarpaMMaMn ( a,c), 

0603Ha'IHM 6blCTpbre n MenneHHble npoTOHbl KaK Pn 

BeTCTBeHHO. 

II p P COOT-

HeTO'IHOCTb B pa3neneHHH npOTOHOB Ha 6hlC'fpble II MenneHHble np11 

11Mnynbcax nepBH'IHoro HeiiTpoua P n < 4 raa/c ,cocTaansieT 4%, a np11 

p 
n > 4 f13a/c - 1,5%, ecnn C'IIITaTb Hepa3neneHHhlMII co6b1T11S1, rne 

11 
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• 

I 

( 

l·P~~P;I 
~l. (3) 

'6 2 lr,J y'(tiP ) +(tiP--) 2 

p p 

B peaynbTaTe IIpHMeHeHUSI BbillleHanm1<:eHHOfi rrpoue.uypbl Mb! HMeeM 

B KOHe'IHOM COCTOSIHHH pa3Hbie 'IaCTHUbI p 'p H 7T - -Meaoa. 0.uaa-
n P 

KO Mb! ae aaaeM, B KaKofi H3 BepmHH (cM. pnc. 6 a,c) - aefiTpOHHOfi 

HnH IIpOTOHHOfi - PO)K,[laeTCSI 7T--MeaoH. CBSI)KeM 7T - . • -Me30H C Tofi Hnll 

HHOfi B0pllIHHOfi IIO BenH'IHHe ti2 , ilnSI Ka)l{Jloro cny'IaSI C'IHTanHCb ,[!Be 
2 2 • 

qeTb1pexMepHb1e rrepe.uaqn ( ti 1 , ti 2) n co6bITHe OTHocirnocb K Tofi .unar-

paMMe, .uns:i KOTOpofi BenH'IHHa ti 
2 

OKa3bIBanacb MeHblUefi. 

Co6bITHSI, B KOTOpb!X 7T- -Me30H pO)K,[laeTCH B HefiTpOHI!Ofi Bep

llIHHe, o6oaHa'!aJOTCH 3Ha'IKOM q=D ' a B IlpOTHBHOM cny'Iae q=l • BcH 

CTaTHCTHKa peaKUHH np ➔pp 7T paa6nBaeTCH Ha 452 co6bITHH c q= 0 

n 304 co6b!THH c q=l. ITpn STOM B 20% co6bITHfi pa3HOGTb Me)K,[ly BenH'IH-
2 ' 

HaMII ti OKa3bJBaeTCSI MeHbllle 0,[lHOfi OllIH~KH HX H3MepeHHH. ilaHHbifi 

IIpoueHT He aaBHCHT OT HMIIynbca rrepBH'!Horo HefiTpoaa. 

Ha pnc. 7 rrpeJlCTaBneHbr pacrrpeaeneHHH rro BenH'IIIHe ti2 JlnH co6br-

THfi c q =0 n q=l • BepXHHfi rpaq>HK pnc. 7 nnnJOCTpnpyeT TO'IJIOCTb 

paaaeneanH. ITo ocn a6cuncc oTno}l(eHa BenH'IIIHa 

r I ti~-ti~1 I 
(4) 

v'Lti <ti!)J 2 ·+ Lti( ti~ )J 2 

Ha pnc. 8 rrpeJlCTaBneHbI yrnoBbie pacrrpeaeneHHSI " -MeaoHoB 

B c.u.M. JlnSI co6bITHfi C IIpH3HaKaMH q = 0 H q = 1 • Bn.uao, 'ITO JlnH 

co6bITHfi C q =0 7T- -Me30Hbi CHnbHO CKOnnHMHpOBaHbI B6nH3H HarrpaB

neHHH o0
• 
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nepeaaHHoro nMnynbca 11

2 

MH q = 0 H q=l. 

BenH"IHHe "!eTb1pexMepHoro 
}:lJISI C06b!THH C npHSHaKa-

14 

Ha pnc. 9, 10, 11 npeacTaBneHbI pacnpeaenemrn sqiqieKTHBHbIX Mace 

Mp 77- H Mp 77-, 
n P 

a) Pnc. 9. Bes pasaeneHnsr co6b1Tnii no npnsHaKy q • B pacnpeaene-

Hne BXOJ:lHT BCSI CT8THCTHKa, 

6) Pnc. 10. C pasaeneHneM no npnsHaKy q • B pacnpeaeneHne 

BXOJ:lHT BCSI CTaTHCTHKa. 

c) Pnc, 11, Bes pasaeneHnsr no npnsHaKy q • ,Co6b1Tnsr pas6HTbI 

Ha TpH rpynnhI no BeJIH"IHHe HMnynbca naaaromero HeHTpoHa: 

Pn < 4 faBlc, 4 < P n < 7 faB/c, P n > 7 faB/c. 

llnsr Bbl"IHCJleHIISI aqiqieKTIIBHb!X Mac'c 6panncb 8KCnepnMeHT81lbHO ns

MepeHHbie, a He noao6paHHbie qJHTHPYJOIIIeH nporpaMMOH SHa"!eHHSI HMnynb-

COB II yrnoB "!aCTHU. · B HSMepeHHbIX SHa"IeHHSIX IIMnynbC0B 

"!aCTIIU He y"IHTbIBaeTCSI nonpaBKa Ha H0HIISaUHOHHbie noTepII 

( HCKIIJO"IeHHe COCTaBIISIJOT HMnynbCb! "!aCTHU, onpeaeneHHble no rrpo6ery). 

OaHaKo cpaBHeHne pacnpeaeneHnii: aqiqieKTHBHhIX Mace c y"IeTOM rronpa-
a a 

n 6es HHX (MP 
77 

..; MP 
77 

- ) 
H H 

BOK (M _; M - ) 
p " p 77 

yKaSbJBaeT Ha TO, 'ITO 
n P n P 

aTa nonpaBKa Mana: 

-M H 
.Pn 77-

M a 
Pn77 

(-0,7 :!:. 3,2) MaBlc
2 

M a -M n -
PP77- P p 77 

. 2 
= (-2,5 :!:. 10,5) MaB/c • 

' 
BcneJ:tCTBHe HanH"IHSI npnMeCII OT apyrnx KaHanoB H HeTO"IHOCTH 

B onpeaeneHnn ourn6oK napaMeTpOB TpeKoB noao6paHHb1e sHa"!eHnsr MoryT 

6b!Tb HCKa)KeHbI, I1P.eJ:tIIOJl0)KHM, 'ITO Bee 'ypaBHeHHSI CBSISH JIHHeHHbl B OK

pecTHOCTH oum6oK rrapaMeTpOB, Koppensrunn Me)KJ:ty HHMH Mallbl H Bee 

napaMeTpbI pacnpeaeneHhr no HopManbHOMY saKoHy. Toraa Bbipa)KeHne 

J:lllSI i -Toro napaMeTpa ( HMnyllbC H yrnhl) nocne MHHHMHsaunn sannIIIeT

CSI B BH/:le 

15 
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13 J=I (M )2 3 IS 

j 

( 6) 

rae P I H p I 3 - IIOJl06paHHbI8 H H3MepeHHbl8 3Ha'!8HHH rrapaMeTpa; 

f J - paa6anaHC aaKOHa coxpaHeHHH rrpn SKCIIepnMeHTanbHhlX 3Ha'!8HHHX 

rrapaMeTpos; ~fl - cp8JlH8KBa)lpaTH'IHOe OTKnOH8HH8 senH'IHHhl f 1 

~ p - OIIIH0Ka B orrpe)leneHHH senH'IHHbl p • 
I 3 13 

CyMMHpoBaHne B81l8TCH no 'IHCny ypaBH8HHli CBH3H, B HaIIIeM cnyqae 

scne/lCTBne Toro, '!TO a6comoTHoe aHa'!eHne HMrrynbca rrepBH'!Horo HeliTpo

Ha H8H3B8CTHO, 0/lHO H3 '18Tbipex ypaBH8HHli CBSI3H H)l8T Ha ero orrpe)le

neHne. Kos#nuneHT B,KBa)lpaTHhIX CK06Kax rrporropunoHaneH senn'IHHe 
2 

X min , TaK KaK 

x2 
min 

3 f j 2 
=I(-) 

J=I ~f 3 
j 

(7) 

2 
Ha (6) BH/lHO BnHHHHe rrpnMecn (6onbIIIHe 3Ha'!8HHSI X min H OIIIH-

OOK rrapaMeTpOB Ha senH'IHHY p 1 • OueHKa senH'IHHbl HCKa)K8HHli IIOKa

aana, '!TO HX BKnall Han6onee 3Ha'IHTeneH JlnH ManbIX 3Ha'!eHnli s#eK

THBHOli MaCCbl M 
P TT 

p 

= 
M _-M H -

PTT pTT 
p p 

= 
i 2 

(20±.50) Mas/c
2 = ( 10+70) Mss/c 

2 
(-2~±.80} Mss/c 

l,08<MppTT- < 
1,35 <M P TT- < 

p 
M p TT-> 

p 

2 
1,35 rss/c 

1,8 rss/c2 
1,8 rss/c2, 

rile Mp TT- - s¢qleKTHBHaSI Macca, rrony'leHHaSI H3 IIO)lOopaHHhIX 3Ha'!eHnli. 
p ' 

TaKHM o6pa30M BH/lH0, '!TO IIO)lOopaHHbie 3Ha'l8HHH Mace CHCTeMaTH'l8CKH 

CllBHHYTbl OTHOCHTenbHO 3KCII8pIIM8HTanbHO H3MepeHHhIX, '!TO rrpHBO/lHT 

K ncKa)KeHHIO pacrrpe)leneHnli, oco6eHHO B o6nacTn ManhtX Mace. 

20 

H3 pnc. 9,10,11 BHllHO cymecTB8HHoe paannqne B pacrrpe)lenennHx 

acjiq>eKTHBHhIX Mace M% TT-· n MPp, TT-• Hao6apbI 06p_aay10TCH rrpenMymecT-

BeHHO B H8liTpOHHOli B8pIIIHHe. OT'l~TnHBO BK'lHbl IIHKH B o6naCTH H3o6ap 

~ (1236). H N *(1470) • HMeeTCSI TaK)K8 IIO)l'b8M B o6nacTH Mace, CO?TBeT

CTBYIOIII8li H3o6ape N *(1688) • C ysenH'l8HH8M HMrrynbca rra)la10mero HeliT

poHa pacTeT JlOnSI TSI>KenhIX nao6ap. B pacrrpeJleneHHH Mace M 11 TT- BH/l8H 
p 

IIHK B o6nacni H306apb! ~ (1236). 

Ha pnc, 12 IIpHBe)leHO rronHoe C8'18HH8 peaKUHH np ➔ pp TT 

BHCHMOCTII OT HMrrynbca rra1la10mero neliTpoHa. 

Baa-

ITpH rrony'l8HHH C8'18HlIH 0hlnH Y'IT8HhI rrorrpaBKH: Ha BenII'IHHY rrpn-

M8CH B 38BHCHMOCTII OT IIMIIynbca IIa)la10mero neliTpoHa, Ha H8H3M8pHMbl8 

CO0h!TIIH, Ha sq>q>eKTHl;IHOCTb rrpoCMOTpa H Ha IIOT8p!O ·coob!TIIli C lIMIIynbCOM 

rrpoTo~a PP < 140 M~s/c. 

HeTO'IHOCTb B orrpe)leneHHH C8'18HHli COCTOHT lI3 CT8THCTH'l8CKHX 

OIIIH0OK, . M8TO/lH'l8CKHX - B orrpe)lenenmI q>opMbl HMIIynbcHoro crreKTpa 

rra)la10mnx HeliTpOH0B - H OllllI0OK B rrepeqncneHHh!X Bh!llle rrorrpaBKax. no

n.II MeTOllH'l8CKHX OllllI0OK He rrpeB,h!IIIaeT 30%. 

Ce'leHHe peaKunn n p ➔ pp TT B 3aBHClIMOCTH OT HMIIynbca rrepBH'IHOro 

HeliTpoHa HMeeT crra)la!OIUYIO q>OpMy llO 4 rss/ C II 3aTeM Bh!XO)lHT Ha rrna

T0. 

B aaKn10'!en1Ie rrepeqncnnM Han6onee Ba>KHhre, Ha HaIII B3rnHll, peaynb

TaThI, rrpnBe)leHHb!e B )laJIHOli paooTe: 

a) rrep!Iq>epl!'!eCKHli xapaKTep B3aHMO)leliCTBHSii 

6) cymecTBeHHoe oTnnqne pacrrpeJleneHnli :a<!>¢eKTHBHh!X Mace MP TT 

n 
OT Mp TT-; 

p 

s) rronHoe ceqenne peaKunn np ➔ pp TT- B 3aB!ICl!M0CTII OT lIMIIynb-

ca rra)la10me~o HeliTpoHa B J:1Harra3one OT 2 llO 10 fss/c, 
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6(M6) 
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8 np-ppn-

6 

4 

2 +++-f-+I I,f, 

2 4 6 8 m ,,,, Pn [r30/c] 

Pnc. 12. ITonHoe ce'leHne peaKUHH DJHPP" B sa
BHCHM0CTH OT BenH'IHHbl HMIIynbca rranaromero 
HeliTpoHa. 
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