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npo6neMa npoBeAeHHH ~830BOrO aHaJIH38 HyKnoH-HyKJIOHHOrO pacceHHHH 

B o6naCTH 3HeprHli Bb!We nopora Me30H006pa30B8HHH Tpe6yeT BblllOJIHeHHH 

6onbworo "!Hcna sKcnepHMeHTOB, HeKoTopbie H3 HHX npH sHeprHH 660 Msa 

y)l(e CAenaHblj OAH8KO llOJIHOCTb!O OTCyTCTBYIOT AaHHbie 0 llOJIHpH38UHH BTQ

pH"'Hb!X IlpOTOHOB B rrpoueccax o6pa30BaHHH IIHOHOB, C Apyroli CTOpOHb1 1 TaKHe 

AaHHbie HHTepeCHbl C TO"'KH 3peHHH npoaepKH HeKOTOpb!X MO}:Ieneli OAHHO"'HOrO 

o6pa3oaaHHH Me3oHoB a HyKnoH-HyKnoHHbiX coyAapeHHHX 
111 , 

UenbJO HacToHmeli pa6oTbi 6hiJIO HccnenosaHHe nonHpH38UHH BTopH"'HhiX 

IlpOTOHOB OT peaKUHli 

+ 
p+p-+p+n+fT 

0 
p+p-+p+p+IT 

(1) 

(2) 

npH 3HeprHH npOTOHOB 1 COOTBeTCTByiOIUeli MHrKOil: "18CTH CIIeKTpa o6pa3yeMbiX 

nHoHos. BTopH"'Hbie rrpoTOHbi c aHeprHeli "" 380 Mas BhinenHnHcb c rroMOIUbiO 

MarHHTHoro crreKTpoMeTpa. BenH"'HHa nonHpH3aUHH onpeAenHnaCb no acHM

MeTpHH B pacceHHHH llpOTOHOB H8 HApax yrnepOA8 B HCKpOBOil: KaMepe, 

VfCKpOB8H KaMepa, p83Mepbl KOTOpOil: 6hiJIH 36x36x83 CM3, -HMena 32 

pa3pHAHb!X npoMe)l(yTK8 WHpHHOli 1 CM Ka)I(Ablli H :.!1 yrnepOAHy!O llJ18CTHHy 

TOJIIUHHOli ITO 0,6 CM, .llae OpTOrOH8JibHbie npoeKUHH 8KTOB pacceHHHH B yrne-

pOAHb!X llJ18CTHH8X KaMepbi C llOMOllibiO CHCTeMbl J1HH3 H 3epKaJI ~OTOrpa-

q:mposanHCb Ha OAHH KaAp ~oTonneHKH, To"'HOCTb onpeAeneHHH yrnos pac

ceHHHH B KaMepe COCTaBJIHJia "" 0,5°, .ilnH 3arrycKa HCKpOBOli KaMepbi CJiy)I(HJI 
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TeneCKOfl CUHHTHnn.HUHOHHbiX Cq9T'{HKOB, B KOTOpOM TpH cqeTqHKa, pacnono)KeH

Hbie nepe.a HcKpoaoA KaMepoA H Bbr.aenHBWHe na.aarowHA Ha KaMepy nyqox 

npoToHoa, 6brnH axnroqeHbi Ha coana.aeHH.H, a qeTaepTbrA cqeTqHK, pacnono)KeH

HbiA aa HCKpoaoA KdMepoA, - Hd 8HTHCOBfld.09HH.H. l.J.eTB9pTbiA CqeTqHK HCKniO

qan perHCTpauHro npoToHoa, npowe.awHx qepea HCKpoayro xaMepy 6ea pacce.H-

o 
HII.H, HnH HCIIbiTdBWHX p8CC9.HHH9 Hd yron, M9HbWHA 2 o 

Jln.H onpe.aeneHH.H xapdKTepHCTHK HCKpOBOA KaMepbi KaK aHanHSaTopa 

rron.HpHaauHH 6brnH rrpoaeaeHbi xanH6poaoqHbre HaMepeHH.H aHanHaHpyroiUeA crro

co6HOCTH K8M9pbr, a T8K)K9 H3MepeHH.H nO)KHOA 8CHMM9TpHH, KOTOpa.H Morna 

B03HHKHyTb B HCKpOBOft KBMepe. Jln.H onpe.aeneHH.H aenH'iHHbi nO)KHOA dCHM

MeTpHH HCKpOBd.H KBMepa o6nyqanacb IIyqKOM Henon.HpH30BdHHbiX npOTOHOB C 

aHeprHeA .. 380 Mas. KanH6poaxa KaMepbr rrpoHaao.aHnacb Ha nyqxe rronHpH

aoaaHHbiX rrpoToHoa, o6paaoaaHHbiX a peaynbTaTe ynpyroro pacce.HHH.H npoTo-

o 
HOB c aHeprHeA 669 Mas Ha ao.aopo.ae Ha yron 15 a ropH30HTanbHoA rrnoc-

KOCTH H aaMe.aneHHbiX .ao aHeprHH .. 380 Mas. CTeneHb non.HpHaauHH aTHX 

IIpOTOHOB COCTBBn.HeT 0,545 ~ 0;02~ /2/. 

8 OIIbiTe flO H3MepeHHIO rron.HpHaauHH BTOpH'iHbiX IIpOTOHOB OT peBKUHA 

( 1) H (2) BbiB9.09HHbiA H3 yCKOpHTen.H rryqoK IIpOTOHOB rra.aan Ha MHW9Hb, Ha

nonHeHHyiO )Kif.QKHM BO.OOpO.OOM; aHepi'H.H IIpOTOHOB B L[9HTpe MHW9HH COCTaa

n.Hna 669 Mas. 3HepreTHqecKHA crreKTP npoToHoa, pacce.HHHbiX Ha ao.aopo.ae 
0 

Ha yron 14,5 , IIOKa3aH Ha pHCo 1. 8TopH"iHbl9 npoTOHbi C aHeprHeA ( 376::!::.7)Maa 

(Ha CII9KTpe OHH IIOKaaaHbi 38WTpHXOB8HHOA rronocoA) Bbl.09il.HilHCb C 

IIOMOll(biO MBI'HHTHOI'O CII9KTpOM9Tpa H IIOfl8LI8iiH B HCKpOBYIO KdMepy. Cny'iaH 

pacce.HHH.H BTOpH"iHbiX IIpOTOHOB Ha yrnepo.QHbiX IIi18CTHHax KBMepbi Ha yron, 

6onbwHA 2°, ~oTorpa~HpoaanHcb. 

06Mep rrpe.aaapHTen.bHO OT06paHHbiX cnyqaeB pacce.HHHSI IIpOTOHOB Ha 

.H.Opax yrnepo.aa IIpOH3BO.OHnC.H Ha IIonyaBTOMaTH'i9CKOM H3M9pHT9ilbHOM.IIpH-

6ope. B nocne.ayroweA o6pa6oTxe yqHTbraanHcb co6biTHH c yrnoM pacceHHHH 

B o6nacTH 5° :5 (J "'S. 23°. 3Ta o6nacTb yrnoa 6brna paa6HTa Ha wecTb 

HHTepaanoa WHpHHOA 3° K8)K.QbiA. 3HaqeHHH nO)KHOA 8CHMM9TpHH, aHanH3Hpyro

weA CIIOC06HOCTH H IIOiiHpH3aUHH BTOpH"iHbiX IIpOTOHOB onpe.aenHnHCb .On.H 

Kd)K.QOI'O H3 aTHX yrnOBbiX HHTepaanoB. 06pa60TKd peaynbTaTOB H3MepeHHlt 

IIpOH3BO.OHnacb Ha aneKTpOHHO-C"i9THOlt MdWHHe "MHHCK-~2"' M9TO.OOM Max

CHMyMa npaaaorro.ao6H.H. CJ>yHKLIH.H rrpaa.aorro.ao6H.H aarrHcbraanacb B BH.ae 

• 

L .. II ( 1 + l Cos r/J 
1 

) , 
I 

4 

(3) 
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,~~~~ 
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r.ae r/J 1 - aSHMyTailbHbiA yron .On.H Ka)K.QOI'O cny"ia.H pac 

B89MbiA OT I'OpH30HTanbHOA IInOCKOCTH HCKpOBOlt KdM9pbi, a 

acHMMeTpH.H pacce.HHHH B HarrpaaneHHH Harrpaao-Haneao. Jln 51 

TH dCHMMeTpHIO B pacce.HHHH BBepx-aHH3 0 Cos rp
1 

B cpopMy; 

Ha Sin f/J 1 • B cnyqae orrpe.aeneHH.H aenH'iHHbi nO)KHoA , 

o6pa6oTaHo 20000 <t>oTorpa<t>HA cny"l:aea pacceHHHH a o6nacTH 

npH orrpe.aeneHHH aHanHaHpyroweA crroco6HoCTH A 1 

aCHMM9TpH.H l B <iJopMyne ( 3) rrpe.acTaBil.HnaCb B BH.OE 

l =-P 1 A +t', 

1'.09 l' -nO)KHdH 8CHMM9TpH51 1 PI -HSB9CTH8.H IIOnHpH3B 

MOUlbiO KOTOpOI'O IIpOH3BO.OHnacb KBnH6pOBK8 K8M9pbi. HaKOI 

pe.aeneHHH IIOnHpH38UHH p BTOpHqHbiX IIpOTOHOB OT p98KUH~ 

MeTpHH l 38IIHCbiBanacb B BH.Oe l PA + l ' , r.ae P 

'i9HHH 8HdnH3HpyiOW9A CIIOC06HOCTH. Jlng orrpe.aeneHHH dHdJ 

C06HOCTH KdM9pbi H IIOnHpH38UHH BTOpHqHbi~ IIpOTOHOB 6brnO 

B9TCTB9HHO 25000 H 9000 cny"l:aea pacceHHHH • 

. 3HaqeHHH 8CHMM9TpHA, B03HHK810ll(HX IIpH p8CC9HHHH II] 

yrnepo.aa a rrnacTHHax HcxpoaoA xaMepbr Harrpaao-Haneao H 1 

B9TCTByiOll(H9 o6nyqeHHIO KdM9pbi ny"l:KOM H9IIOn.HpH30BdHHbiX 

IIpOTOHOB C non.HpH38UHeA 0,545+0,022 H rryqKOM IIpOTOHOB, II On: 

H3M9p.Hn8Cb, IIpHB9.09Hbi B T86nHUe. Ha pHc.2 IIOK838Hbl HdAI 

yrnOBOM HHTepaane ii!H8"i9HHH nO)KHOA rrpaao-neaoA aCHMME 

.aeHHbie aHaqeHH.H aHanHaHpyiOmeA crroco6HoCTH xaMepbi A 

BTOpHqHbiX IIpOTOHOB OT peaKUHA (1) H (2). Ycpe.aHeHHOe 

HHTepaanaM 3Hd"i9HHe IIOnHpH38UHH IIOK838HO 38WTpHXOB8HHC 

ny"ieHHbie aHaqeHHH aHanHaapyiOmeA crroco6HOCTH cornacyiOTC 

/3/ 
H3MepeHHbiMH II pH 6nH3KHX aHepl'H.HX ( CM. 1 HdiipHMep, ) o 
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THJIJI.IIUHOHHblX C'leT'IHKOB, B KOTOpOM TpH C'leT'IHKa, pacnOJIO)KeH

CKpOBOil: KaMepoil: H Bbi.lleJIHBWHe Ua.llSIOWHII: Ha KBMepy ny'IOK 

JIH BKJIIO'IeHbl H8 COBnB.lleHHH, a 'leTBepTblll: C'leT'IHK, pacnOJIO)Kelf

KBMepoil:, - HB 8HTHCOBll8.lleHH.II, l.feTBepTblll: C'leT'IHK HCKJIIO

HIO npoToHos, npowe.llwnx qepea HCKposyiO KaMepy 6ea pacceg-

o 
.JT8BWHX pacceSIHHe H8 yron, MeHbWHII: 2 o 

pe.neneHHSI X8p8KTepHCTHK HCKpOBOII: KBMepbl K8K 8H8JIH38TOpa 

bJnH npose.neHbl Kanu6pOBO'IHb!e H3MepeHHSI aHaJIH3HpyiOIUell: Cno

epbl, a TaK)Ke H3MepeHHSI JIO)KHOII: 8CHMMeTpHH, KOTOpag MOrna 

HCKpOBOII: KBMepe, Jlng OUpe.lleneHHSI senH'IHHbl JIO)KHOII: 8CHM

B8.11 KBMepa o6nyqan8Cb llY'IKOM HeUOJISipH30S8HHb!X npOTOHOS C 

80 Mas. Kanu6posxa KBMepbi npouaso.llnnacb Ha nyqxe nonSipH

TOHOB, o6paaosaHHbiX s peaynbTaTe ynpyroro pacceSIHHSI npoTo-

o 
11: 669 Mas Ha SO.llopo.lle Ha yron 15 B ropuaoHTanbHOII: nnoc-

.nneHHbiX .llO aHepruu "" 380 Mas. CTeneHb nongpuaauuu aTHX 

T8SJISieT 0,545 ~ 0;02~ /2/, 

no H3MepeHHIO llOJIS1pH38UHH BTOpH'IHbiX npoTOHOS OT pe8KUHII: 

e.neHHbiA H3 YCKOpHTeng ny'IOK npOTOHOS na.llan Ha MHWeHb, Ha

LlKHM BOLlOpO.llOM; aHeprHSI npOTOHOB B UeHTpe MHWeHH COCTas

• 3HeprenrqeCKHA CneKTP llPOTOHOB, pacceSIHHbiX Ha BO.llOPO.lle 

, rroKaaaH Ha puc, I. BTopH'IHhie npoTOHbi c aHeprueA ( 376;t7) Mas 

OHH llOK83aHbi 3aWTpHXOBaHHOil: llOJIOCOil:) Bbi.lleJISIJIHCb C 

cneKTpOMeTpa H nona.ll8JIH S HCKpOSYIO KBMepy. Cnyqau 

pH'IHbiX npOTOHOS Ha yrnepO.llHblX IIJiaCTHHBX KaMepbi Ha yron, 

OTorpa~HpOBaJIHCb, I 

pe.llsBpHTeJibHO OT06p8HHbiX cnyqaes pacceSJHHSI UpOTOHOB H8 

a npOH3BO.llHJICSI Ha nonyaBTOMaTH'IeCKOM H3MepHTeJibHOM.npH

.llYIOLUeil: o6pa6oTKe Y"<~HTbiBanuc b co6biTHSI c yrnoM paccesHHSI 

(} 'S.. 23°. 3Ta o6nacTb yrnos 6bma paa6HTa Ha wecTb 
0 

PHHoA 3 K8)K.[lbiA, 3Ha'leHHSI JIO)KHOII: 8CHMMeTpHH, 8H8JIH3HpyiO-

CTH H IIOJIS1pH38UHH STOpH'IHbiX 11pOTOHOS Ollpe.lleJISIJIHCb .llJISI 

THX yrnOBbiX HHTepsanoB, 06pa60TKd peaynbTBTOB H3MepeHHA 

Ha aneKTpOHHO-C'IeTHOA M8WHHe "MHHCK-~2" MeTO.llOM MaK-

0IIO.ll06HSI, qlyHKUHSI np8B.llOIIO.ll06HSI 38IIHCb!B8JI8Cb S BH.lle 

L = II ( 1 + f Cos ¢
1 

) , 
I 

4 

• 

(3) 

.\ 

• .. J 

r.lle tP I - 83HMYT8llbHbiA yron .llllSI K8)K.ll0I'O Clly'IBSI pacceSJHHSI, OTC'IHTbi-

BBeMblll: OT I'OpH30HTaJibHOII: nnOCKOCTH HCKpOBOft KBMepbi, a f -onpe.llenSieMBSI 

acnMMeTpHH pacceSIHHH B HanpasneHHH Hanpaeo-Haneso. Jlng Toro, 'IT06bl Hali:

TH 8~HMMeTpHIO B pacceSIHHH BBepx-sHH3, Cos tP I B QlOpMyne ( 3) 38MeHHJICSI 

Ha Sin¢ 1 • B cnyqae orrpe.lleneHHSI senH'IHHbi JIO)KHOII: acHMMeTpHH 6bmo 

0 0 o6pa6oTaHo 20000 QJoTorpa<f:JuA cnyqaes pacceSIHHSI B o6nacTH yrnos 5 ,5;0 ~ :.!3 • 

npH orrpe.lleneHHH 8H8JIH3Hpyi<>well: CIIOC06HOCTH A HCKpOSOil: KBMepbi 

8CHMMeTpHSI f S cpopMyne (3) npe.llCT8SiiSIJI8Cb S SH.lle 

f •P1 A +f', 

I".lle f' -no)KH8SI 8CHMMeTpHS1, PI -H3BeCTH8SI IIOJIS1pH38UHSI IIY'IKB, C IIO

MOI..Ub!O KOTOporo npOH3BOLlHJ18Cb K8JIH6pOBK8 K8Mepb1, HaKoHeu, B cnyqae Oil-

pe.lleneHHSI nonS1pH38UHH P STOpH'IHbiX npoTOHOB OT pe8KUHII: ( 1) H (2) 8CHM-

MeTpHSI f 38nHCbiB8JI8Cb B BH.lle f PA + f ' , r.lle A-HaA.lleHHbie aHa-

qeHHSI aHanuaHpyiOmeA cnoco6HOCTH. Jlng onpe.lleneHHSI aHannaHpyi<>mea cno

co6HOCTH KBMepbl H nonSipH38UHH STOpH'IHblX npoTOHOB 6binO o6pa60T8HO COOT

seTCTSeHHO 25000 H 9000 cnyqaes pacceSIHHSI. 

. 3HaqeHHH 8CHMMeTpHII:, B03HHK810LUHX 11pH pacceSIHHH npOTOHOB Ha Sl.llpax 

yrnepO.ll8 B nn8CTHH8X HCKpOBOII: KBMepbl Hanpaso-Haneso H BBepx-BHH3, COOT

BeTCTBYIOLUHe o6ny'leHHIO KBMepbi ny'IKOM HenonSipH30B8HHbiX IlpOTOHOB, ny'IKOM 

IlpOTOHOB C nonS1pH38UHeA 0,545+0,022 H ny'IKOM npOTOHOB, nonS1pH38UHSI KOTOpbiX 

H3Mepgnacb, npuse.neHbi B Ta6nuue. Ha puc,2 IIOK838Hhi Hail:JleHHhie B KB)KLlOM 

yrnOBOM HHTepsane 3HB'IeHHSI JIO:lKHOil: rrpa~o-nesoll: 8CHMMeTpHH f ' H Hall:

.lleHHble 3H8'1eHHSI 8H8JIH3HpyiOLUell: cnoco6HOCTH KBMepbl A H IIOJIS1pH38UHH P 

BTOpH'IHbiX IlpOTOHOB OT peaKUHII: ( 1) H (2 ), Ycpe.llHeHHoe no BCeM yrnOBblM 

HHTepsanaM 3H8'1eHHe nonS1pH38UHH IIOKa38HO 38WTpHXOB8HHOA IIOJIOCKOII:, no

nyqeHHble 3HB'IeHHSI 8H8JIH3HpyiOIUell: CnOCOOHOCTH cornacyiOTCH CO 3H8'1eHHSIMII, 

/3/ H3MepeHHbiMH npu 6JIH3KHX 9HeprHSIX ( CM,
1 

HanpHMep, ) o 

5 
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Ta6nHua 

3Ha'leHHSI 8CHMMeTpHA, B03HHK810UlHX llpH pacceSIHHH llpOTDHOB C 3HeprH- • 

eA "' 380 MaB B HCKpOBOA K8Mepe B HanpasneHHSlX Hanpaso-Haneso H BBepx-

BHH3. 

YrJIOBO~i HenonaplilsOBaHnblti llyqor.;: c nomr- liyqOIC BTOpJ.IlqH.f:£1{ 
J.IJ.HTepBaJI nyqoR p11sau11e~ , npOTOHOB OT te-

J: 1=0,54~.±0,o22 aKUVI~i (I) lil 2) 

acl!IMMeTplilH B pacceHHlillil HanpaBo-HaneBo 

50-80 -0,06I,±0,02I O,I88,±0,0I8 0,042,±0,031 
8°-II0 -O,II0,±0,02I 0, I73.:t0 ,019 0,040j:0,033 

II0-I4° -0,074,±0,024 0,190,±0,021 0,016,±0,036 
14 °-I7° -0,054j:0,026 0,146.±0,024 0,026j:0,038 
17°-20° -0,043j:0,029 0,137,±0,025 0,022,:t0,042 
20°-23° -0,035j:0,029 0,079.±0,026 0,061.±0,042 

aCI.UlMeTpHSi B p8.CC6Sl:Hl!IJ/I BBepx-BHH3 

50-80 0,040j:0,021 0,045,±0,019 0,040,±0,031 
80-IIO 0,050j:0,02I 0,053,±0,020 0,054,:t0,033 

II 0-14° 0,040,±0,025 0,100.±0,022 0,101,±0,036 
14 °-17° 0,054,±0,027 0,069,±0,024 0,028,±0,040 
17°-20° 0,027,±0,028 0,03VJ..±0,026 -0,011,:t0,043 
20°-23° 0,066j:0,028 0,045.±0,026 -0,018j:0,042 

3Ha•JeHHSI 8CHMMeTpHA BBepx-sHH3 BO BCeX Tpex 3KCll03HUHSIX 1 K8K 

aTo BH.UHo H3 Ta6nHUhi, B npe.uenax omH6oK cosna.uaiOT Me)!{.uy co6oA. 3To 

CBH,ZJ.eTeJJbCTByeT 06 OTCyTCTBHH B HCCJJe.UyeMOM llY'lKe npOTOHOB ropH30H

T8JlbHOll: cocTaBJJSIIOlllell: non51pH38UHH. H all:.aeaaoe B 3TH X onbiTax 3Ha'leHHe 

aepTHK8JlbHOll: KOMllOHeHTbl llOJJSipH38UHH 1 ycpe.aHeHHOe llO BCeM yrJJOBbiM HH

TepB8J18M1 COCT8BJJSieT 0,24_:!:0,04. 

6 

• 

rj. 
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CneayeT OTMeTHTb, 'ITO B cnexTpe BTOpH'IHbiX DpOTO 

pas.ueneHHSI ynpyroro nHxa H yqacTxa cnexTpa, OTBeqa~u 

pacceHHHIO (a OCHOBHOM Hs-sa KOJ1J1HM8TOpHbiX a¢ltPeKTOB) • 

seCTH K HeKOTOpOA npHMeCH ynpyro-pacceBHHblx DpOTOHOB 

aaepreTH'lecxoM HHTepsane. CornacHo oueHxaM, aTa npHMe< 

12% H He MO>KeT Cy!lleCTBeHHO H3MeHHTb H8A.UeHHOe 3Haqe 

BTOpH'IHbiX npOTOHOB. 
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a6JJHU8 

03HI1K810llli1X I1pH pacceSIHHH I1pOT.OHOB C 3HeprH

aMepe B HarrpasneHHSIX Harrpaso-Haneso H BBepx-

Hllblti Ilyl..!Ol\ C IIOJlfl
pv!38UWGtl 
l'r=0,545±0,022 

liyqog BTOpld'tl:HbiX 
rrpOTOHOB OT pe
aKIJ;VI~i (!) H ~2) 

H B pacceHHMM narrpaBo-naneBo 

0,!88±0,0!8 
O,I73.±0,0I9 
O,I90±0,02I 
O,I46.±0,024 
O,I37.:t.0,025 
0,079.±0,026 

0,042.±0,03! 
0,040.±0,033 
O,OI6±0,036 
0,026±0,038 
0,022±0,042 
0,06I,:t0,042 

R B pacceRHHH BBepx-BHH3 

0,045±0,0I9 
0,053±0,020 
O,IOO.:t.0,022 
0,069.:t.0,024 
0 '03'1-±0 '026 
0,045±0,026 

0,040,:t0,03I 
0,054+0,033 
O,IOI±0,036 
0,028.±0,040 

-O,OII.:t.0,043 
-0,0!8.±0,042 

BBepx-BHR3 BO BCeX Tpex 9KCIT03HUHHX, K8K 

e.llenax OWH60K COBI18.ll810T Me)!(.lly C060J!:. 3TO 

TBHH B HCCJJe.llyeMOM rryqKe llpOTOHOB ropH30H

pH38UHH. H al!:.lleHHoe B 9TH X OrtbiTax GHa'leHHe 

JJS!pH38UHH, ycpe.llHeHHOe ITO BCeM yrJJOBbiM HH-

,04. 
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CneLlyeT OTMeTHTb, 'ITO B ClleKTpe BTOpH'IHbiX DpOTOHOB HeT qeTKOrO 

paaLleneHHH ynpyroro nuxa H y'laCTKa cnexTpa, OTeeqa~lUero HeyrrpyroMy 

pacceHHH~ ( B OCHOBHOM H3::-aa KOJ1J1HM8TOpHbiX a<f><f>eKTOB). 3TO MO)!(eT rrpH

eeCTH K HeKOTOpOI llpHMeCH ynpyro-pacceSIHHbiX DpOTOHOB B HCCJJeLlyeMoM 

aHepreTH'IecKoM HHTepeane. CornacHo oueHxaM, aTa npHMec& He npeeblwaeT 

12% H He MO)I(eT cymecTBeHHO H3MeHHTb H8ALleHHOe 3H8'1eHHe DOJ1SipH3811H1! 

BTOpH'IHbiX DpOTOHOB. 
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