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ll~H npoGITHpOBaHHH EOMnnexca 34mHTHhlX coopymeaaA AnB EOnbUGBhlX YCKOpaTeneA 

npOTOHOB BS BhlCOEHO 9Bepraa CpaBHHTGnbHO qaCTO llpHXOAHTCB CTSnKHBSTbCB C reOMGTpH

ell, H306pameBBOll HS pac, 1. nns STOll reOMeTpHH XapaKTGpao TBKOG B38HMH09 pacnonome-

HHO IICTOqDJ[Kll 113nyqeHHg II 3SIIUIThl0 .npn KOTOpOM HS nnocKOCTb 3811lHThl llSl{SGT UOTOK 

nanyqeHHSI, ucnycxaeMoro noA yrnoM (J,. 90° no OTnomeHl!IO K aanpanneHHro nepnB:qaoro 

nyqxa np0TOHOB0 6oM6apl{Hpyromaro MlllllGHbo CBGAGHIIB OTIIOCH'!;'GnbHO DhlXOAS H CUGKTpanb:..: 

aoro pacnpeAene!IIISI STOro nanyqeamg xpaAae 6eAIIhl, nosToMy a priori oueaxy aeo6xoAH-

MOll Tonl!lHHhl 3SIIl11Thl UpOB3D9CTU ~aTpyA.aiiTGnb!IO, UenbiO BBCTOSII!lei! pa60Thl H smnSIGTCB 

nonyqeHHO HOAOCTSIO!IIOfi HHij>OpMSUBU UO ocna6neHHIO UOTOKB HyKnOHOB II M930HOD D 381JlHT9 

na 6eToaa, pacnonomeaaoA ltBx yxaaano na pac, 1, a cpanaeaae aT.ax ABHHhlx c peaynbTa

TaMII nhlqncne!IIIll, npoAenaaahlx npn paayMIIhlX ynpoma10max npeanonomenaBX OTaocaTenbao 

¢opMhl cnexTpanbaoro 11 yrnonoro pacnpeaeneaai!, 

Ocnonable xapaxTapKcTnxa nTopaqaoro aanyqeang 

Hyxnoahl n MG301Ihl reaepaponanacb aa Mameaa aa 6epanJIHg paaMepoM 20x40xl60 MM 
3 

. . 3 
BJlH BS MGABOll MHIIl9llll p83M9pOM 30 X 30 X 90 MM , pa3M911lGIIHhiX BHyTpH DBKYYMHOi! KBMG-

phl caaxpolj>aaOTpoaa 011.SU1 aa nnoaaoM npBMonanei!noM npoMemyTKe, Bhi6op 6epannng n 

xaqecTne Mllmean 6hm o6ycnonnea TaM, qTo cneKTpanbHhie pacnpeaeneaaSI nTopnqabiX qacTnn 

lla 6.epnnnaa nayqeahl Cp8BHHT9nbHO Xopomo, Bb160p MGAH llPOABKTOBBH D OCHOBHOM npBKTII

qeCKIIMII C006pame!IHSIMB, llOCKOnbKy OCBODIIhlG yanhl H l{GTSnH yCKOpiiTenSI, 118 KOTOphlG CBo

paqanaeTCSI n ll:onue UBKna ycKopeHHg npOTOHllhiA nyqoK, DhlnonaeHhi na MaTepaanon co cpeA-

IIHM STOMIIhlM HOMGpOM,. TBKHX KBK MOAb, lKeneao, aepmanaiO!IISSI CTanb, 

llpocTpaHCTDOIIIIo-yrnonoe pacnpel{enenae. npocTpaliCTDGHHOG pacnpeaeneaae BTOpaq

IIblX IIYKnOIIOD H " -:-MG30IIOB0 reaepnpyeMblX .118 MHWGHBX, Ollp9A9n5InH SKCnepiiMGIITSnbiiO 

B pa31IhlX yCnOBHSIX! D reOMGTplln, llOK838HIIOil Hll pac. 1, KOrAS MHWGHh HSXOAHTCg npaK

THqecU nae MarnnTnoro nong, a Taxme n cnyqae, xorAa MameHh ycTanonnena nayTpn 
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aaxyyMnoli xaMophi MolK!ly nomocaMn anoKTpOMarnnTa. B ooo.nx cny'laSIX B Ka'loCTBo noToK

Topa 'laCTDU BbiCOKOli 3Hopr•!D DCnO/Ib30Bann noporOBblll aKTnBallnOnHhiU noTOKTOp na OCno-

BO C 
12 

( E • 20 Maa, E • 50 Mae). HaMoponnoo aToM llOTOKTopoM npo-
nop.nyxn. nop 11 . 

cTpdnCTaonnoo pacnpononoHllo BTOpn'IHhiX qacTnll npnaonono na puc. 2. HoooxonnMo .OTMe-

TnTb, 'ITO 3TH pacnpononeHDSI nonyqonbi no B nnoallbllb!X yCHOBDSIXo TaK
1 

B qaCTnOCTH 0 no 

BCKHIO'IOnO BnDSinno CTOHOK BBKyyMDOll ItaMephl yCKOpBT9HSI D MarnnTnOrO nODSI0 HCKa)KaiO

mero TpaexTopnn aapSI)Kennhlx qacTnn. Onnaxo aTn a¢¢exTbl, KaK noxa3biBaiOT oueuxn, 

neeennxn n nonyqeunhle npocTpancTaeuHbie pacnpenonennH MO)Kno npnonn)Keuuo nnTepnpeTn

poaaTb K8K yrnOBhle. KpoMe Toro, nnH paC'I9T8 ononorn'leCKOli H Texuonorn'lecxoil aamnThl 

AaHHOrO ycKOpHT9HSI )KoHaTaHbHO HMeTb pacnpenenoHBSI BTOpD'IHbiX 'laCTDU0 B3MapenHhla 

HMaHHO B T8KHX YCHOBHSIX~ 

3xcnepHM9HT8/IbHO uaJ!AOHHOo 3H8'IOII.DO nhiXOna BTOpH'IHhlX KOMnoneHT ( n, p, JT± ) 
. c 

B TOHOCHhlli yron 3,73 fT no nanpaanennro ny'IK8 ('ITO COoTnoTCTnyoT yrny 150 A<a)Kny 

uanpanneuueM nepnH'IHhlX npOTOHOB H BblHOTaromnX nTOpB'IHblX 'laCTHil) panHO 3,5;!:.0,5 '!aC

THU na onna ycxoponllhiil npOTon nn!l Menuoli n 2,3;!:.0,5 nnll · oepnnnneaoil Mnmonu. Ha-aa 

OTCyTCTBHSI B H8W9M paCnOpSI)KOHHH TO'IHbiX Cnanoanli 00 a¢¢oKTHBHOCTH HCnOHb30nannhiX 

naMa Mnwouoil aaTpynanTon&no CAonaTb ooocnonannoe aaxnroqouno oo aoconroTnoil aonn'lnuo 

nhiXOna HO OnHll naanMOAoliCTnyromnli npOTOHo no npHOHH)K9HHOH. OUOHKO (nonaraSI0 'ITO BCO 

llpOTOHhl B KOH9'1HOM C'IOTO npoxonSIT 'lopea OOH8CTb MHW9UH1 'ITO OHH3KO K noilCTnHTOHbHo

CTn.) a¢cjlaKTHnHOCTB MonHOH H oopunnnenoil MHWOHD paBHhl COOTnoTCTnoHHO 0,4 D 0,3. 

fiOCKOIIbKY no HCKlliO'IOHil n03M0)KH0CTb nonona.naHHSI ann npOXO)KltOHHSI UHpKynnpyromux 

llpOTOllOn llBWb 'lape3 'lllCTb MHWOUB0 neilCTBHTOIIbBOa 3Ha'I9JIHe nhiXOna oynoT, O'lonunH01 

H9CKOIIbKO n~me, T.e.: 

Bc,.>9 Bn.> 7,5. 

no CpanHaliHIO C ony6JIHKOnaHHhiMH AllHHbiMH1 n 'lllCTHOCTH0 C poayilbTilTilMB 0UOJIK11 0 nhlnon-

/1/ "' . « "' liOHHOil no nponllO)KOHllhiM B 3MnnpH'IOCKBM 't'OpMyJiaM, 6aanpyromHMCSI Ha uOIIbWOM 't'aKTB-

'IOCKOM MllTapnano ( B 0 ,. =5,4 B Be =4,3. AnSI nnnaeablx qacTun); nhlxon, nailnoHJiblil naMn, 

no-nnnBMOMY0 3aHH)KOJI n 2 paaa, ocnn y'loCTb cpaannTollbao auaxnii nopor porncTpaunn 

nawero AOTOKTOpa. 

npnne.neBHbiO Ba pnc. 2 poaynbT8Tbl OnHCblnaiOTCSI 3MnHpH'IOCKOil 3anuCHMOCTb10 BH.[Ia 

k(0+0
0 

)-a o Benu'IHHhl k,(J, D cnonoubl n Ta6nnny 1 n 3anHCBMOCTH OTMaTopuana MH

WOHH, npu'leM noHB'IHHil HOpMBpyromoro MHO>KHTBJISI K yKa3aHa HCXOnH H3 nOHHOrO nhiXOna, 

panaoro 10 llyxn/npOTo~. 

Ta6nnna 

MaTepuan MHWOIIH 0
0 

k 

-----·-------·------
Mellb. 
Eopunnuil 

l 
0,157 
0,175 

4 

1,2 
1,14 

D 

1,6 
1,8 

• 

( 

I 

, ...... ~ 

Yxaaaana!l na pncyHKe uorpemnocTb n3Mepennil BKlliO'IaeT n ceog xax annapaTYpnyro 

omn6xy, Tax n uorpomuocT&, noa1mxaromyro na-aa neonponenouuocTH upn oueHKe BHHSIHHSI 

.nona llpOTOuon, cnopa'lunaromnxca na CTaHKy aaxyyMnoli xaMepbl ycxopnTena. BnnHillle aToil 

aeoupe.neneHBocTn n aan6ollbmell: cTenenn cxaablnaeTCR npn yrnax 0> 90°, xorna nOTox 

'18CT.II0: OT MHW9Hll CTiinonaTCH no nOpS!nKy Bann'IHHhl. CpanH.IIMhlM C nOTOKOM
0 

reaepnpyaMbiM 

aa CTeHKBX. 

Ha TOM )Ke pgcyHKe 11p.11neneahl AnSI cpanaeuaa yrnoahle n npocTpaacTaoHHhie pacupe- , 

.nenelmll nTOpu'IHhiX xoMIIoneaT, nonyqeuable npyruMH auTopaM.II. Kp11nag 2 11a puc. 2a xapax- · 

TOpuayeT yrnonoe pacupeneneii.De uell:Tponoa OT ToncToli Menaoli Mumeun, 6oM6ap.nupyeMoli 
121 

llpOTO.IIBMH c 3HeprneJ! 6,3 ran • KpunaR 2 H8 puc. 26 nonyqeaa 3KCnepHM9HT811bHO npu 
lSI alleprnu 6oM6ap.nnpyromero ny'lxa npOToaon 10 ran • B 

pennA 6Mn JinanTH'I9H C llpHMOHOHllhiM 

nocnenneM Cny'lae MOTOA B3Me
/3/ 

naMa, aa ncxmo'!ennoM Toro, 'ITO MBmeHb n obi-

na .. Tonxoil. .. u .uaxonur..ac& ano MarnuTnoro nona. nocnonnee oocToHTellbcTno cno.nyoT yqu

ThiBaTb upu cpannonnn xpnablx, nocxollbxy nannqne MarnnTnoro ilona npnno.nnT K nooOIIbwo

My ywupeanro xpnnoli yrnoaoro pacnponenenug. 

COCTan g_cnexTpallbaoo pacrrpegenoal!e. O)KnnaoMoo cnoxTpan&noe pacnponononno 

BTOpll'lllb!X 'laCTBU0 ( fT -M030HOB B HyKnOHOn), roaopnpyoMbiX Ha Ml!WOHH nOA yrJIOM ~ 90° 

x aanpanneaJIIO napnJI'IHhiX npOTonon c anoprnoli 10 rsn, upnnonono na puc. S. 3To pacupo

nenalllla IIDny'IOHO n 11p0/1HOll0)K9HHB1 'ITO nOTOKH nTOpH'IHbiX 'lllCTllll MO)KHO BHTopupoTllpo

BSTb xax KOMonaanuro .nnyx aoaanncnMhiX pacuponononnJ! nonopo'Inoro p 
1 

n npot~ollbaoro 

p 
2 

aMnym.con, T.e. HMoeT MOCTO 

f(p I' p 2) dp 1 dp 2 = g 1 ( p 1) dp 1• g2 ( p 2) dp 2 

rna f(p 1 ,p 2) - napOSITHOCTb oopaaonanua 'lllCTHHhl C nottopo'IHhiM HMHyllbCOM 'pI ll 11p0/1011b

HhiM nMnyllbcou · p 
2 

, g 1 (p 1 )a g
2 

(p 
2
)- ¢yHKnnn cnoxTpallbnoro pacnponeneaug nonopo'luoro 

H nponollbHOro BMHynbCon nTOpH'IH~X 'laCTBilo 

.Llanoe nonarann, 'ITO pacnpenenenno nonepeqnoro aMny llbCB. g 
1 

( p 
1

) nTopn'IHhiX qac

Tno: Jie aanncnT OT alloprun nepnB'InbiX 'laCTun, 'ITO Jio npoTuaopo'lnT poayJibTaTaM axcnepn-
. 4 /4/ 

MenTon n nnauaaoae snaprnli npOTouoa OT nocxollbxnx no 10 ran n, cnononaTellbuo, 
. . 0 

cnexTp BTOpB'IHhiX 'lllCTHO:, nbiDOTAIOWHX non yrnoK ,. 90 K MHWOilll1 OOM08p/1HpyeMOil npo-

TOHAMB c aneprnell: 10 ran 1nnoHTB'Ion cnexTpy a cny'lao ooM6apnnpoBKH npOTOHaMI! c 
/5/ 

Slleprneil. 29,5 ran (xpnnhlo 1, 2 puc. S). 

.Llna cpannellllll na puc. S upnaonea TlllOKo aKcnepnMenTallbllblll: cnoxTp nei!Tpoaon, 

renepnpyeMhlx n cniDnonoil. Mumeun npOTonaMu c aneprueil. 10 rsa non yrnoM 90° K !Ia
. /6/ 

11p4BIIOIOIJO nepnH'IIIbiX .npOTOliOn, nony'IOJmhlil. nO A8HIIhiM paoOTbl. • 

Ha paccMOTpo!IBSl upnno.nenHhiX cnoKTpOB cnonyeT, 'ITO na MBmonn non yrnoM • 90° 

K IlaA.I!UOmeMy IlyqKy BbiJI9TaiOT HyKnOHbl II M03.,0Hhl C 3HoprHoil. IIOpS!llKa lJOCKOIIbKHX /10CSITKOn 
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unu cOTeH Msa, npu'leM noTOK qacTun c pocToM saepruu 15htCTpo yMeHbWBeTCSI. H3 aTux 

'IBCTHU HM99T 3HB'I9HH9 UHWb HOHTpOHHBSI KOMnOH9HTa, nOCKOnbKy l50nbWBSI 'IBCTb npOTOo

,HOS H- 1T -M930HOS nornOIUCOTCSI S CT~HKBX SBKYYMHOH KBM9pbl D He AOXOAHT AO 3BIUHTbl, 

KpoMe Taro aa 15a3e 8,35 M (paCCTO>IHHe OT MHWeBH no 3BIUHThl) pacnBAaeTCSI aa neTy 

oKono 50% " -Me3oaos. Aaanu3 SIAepHhiX B3BH'-!OAeiicTBHii B aMy11bcoBx, pacnonol!wHHhiX 

HB nosepXl!OCTH 3BlUBThl, ABeT cor.nacyromeecg C aTHMD llSHHhiMH COOTHOW9HH9 M9lKAY 'IHC

.I!OM 3S93A0 ol5pa30SBHHbiX HeiiTpanbHOii H 3BpSimeHHOH KOMnOHeHTSMH: 

N al N3ap ":D, 

0CTaeTCSI OTKpb!TbiM sonpOC 0 S911H'IHH9 UOTOKB p. -Me3onos. OnaaKo KOHKpeTB3uposaTb 

STY senH'IHHy ReT Heo15xoAHMOCTB, HOCKO.IlbKy aaepruu p. -Me3oaos aesenuKa, u oau non-

HOCTbiO nor.nomaiOTCSI aa rnyl5uue nopSIAKB 1 -1,5 M ,15eTona, 

Pe3ynbTaTbi H3MepeaaA u ol5cymneaue 

Ha puc. 4 npuseneRbi pe3y11bTBThl II3Mepeuuii nnoTHOCTH nOToKa 'ISCTHU (KaK 15hlno 
3 

HOK838HO SbiW9, npeoMyiUeCTS9HHO H9iiTpOHOS) S 15eTOH9 ( p =2350 xr/M ) H8 pa3UH'I-

HOH rny15une, nonyqeHHbl9 C noMOIUb!O noporosoro neTeKTOpa, OCHOSSHHOrO Ha D3MepeHHII 

HaseneHHOH npH Ol511y'laHHH SKTHSHOCTH , C l1 S munKOM CUDHTHUU>ITOpe, l13MepeBHU npOSQoo 

AH.I!HCb npH Tpex ~HKCHpOBSHHbiX aneprHSIX SHyTpeHHero 1!y'IK8 npOTOHOS: 10, 7 H 3,2 rss, 

Pe3ynbTaThi, nony'leHHhle npu aTux auepru!lx, s npenenax sn:cnepuMenTa11hHhiX owul5oK 

COsnana!OT. 3TO SIBUSI9TCSI0 no--BIInHMOMYo cnenCTSH9M Taro, 'ITO, KSK OTM9'18110Cb Sb!We, 

cneKTp STOpH'IHbiX 'ISCTHU, SbiXOn!IWDX 83 MBW9HD non yrnOM 90° K HanpaBneHHIO nepSD'IHbiX 

npOTOHOS, , S STOii ol5naCTD aueproJl nO'ITD He 38SBCHT OT 9Heproo nepSH'IIIblX 'ISCTDU, 8 

cpenHSISI MHOmeCTB911HOCTb HyK.I!OHOS S HI!TepBalle aoeproii OT 3 nO 10 ras H3M9HH9TCSI 

Mano
111, Ha STOM me poCyHKe nposeneHa nUS! CpaSH9HDSI p8C'19TH8SI KpHSSSI ocna15neHHSI 

nOTOK8 H9iiTpOROS C aaepruell > 20 Mas, npu paC'IeTe STOll Kposoii nonarano, 'ITO CKQoo 

pOCTb ocna15neHHSI nOTOKa TSKHX HeiiTpOHOS onpenenSiaTCH S OCHOBIIOM CKOpOCTb!O ocna15ne

HDSI nOToKa ueATpoaoii c saeproell Shtwe 80 Mas181• B Shi'IHCneauSIX ucno11h3osai!H no.ny-
/8/ 

qeuaoe s pal5oTe peweaue KHHeTB'Iecxoro ypasueuuu nnu MOHouanpasneaaoro MoaoxpoMa-

TH'Iecxoro nOToKa aeiiTpoaos, nanaromux nepneanHKynupao ua no.nyl5ecxoae'IHhiii nornOTuTenb, 

15e3 y'leTS yrnosoJl paCXOnHMOCTD H9HTpOHOB B pe3y11bT8T9 B3BHMOA9HCTBHH C SIApBMH: 

<ll(x)=e-p.z 1 (2y 1jp.x(E -E ) ) (1) 
0 0 I 

3n9Cb ·~ ( X) - nOTOK HeiiTpOHOS 118 rny15uae X c aaeprueii 6ollbweii '19M E I a 80 Msa, 
-2 -1 

p. = 2,27 •10 CM - UHH9HHbiH KOS~~HUH9HT ocna6neHHSI H9JlTpOHOB0 p8BHhlii n u 
0 in 

(rna U • C9'19RD9 Heynpyroro S3BDMOneJlCTSDB HeiiTpOHOS C UApaMD, 8 n - 'IDC.I!O 
in 

3 
0 

UAep nornoTnTeng s 1 CM ); 10 (2y'7p.x(E 0 -E1)-¢yaxuoSI BeccenSI ayneaoro nopUAKa 

MHDMOrO apryMaiiTB; E 
0 

- saepruB nepsH'IHhiX aeiiTpouos. 
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Kos~~onueHT '7 
/9/ 

Momuo npenCTSSDTb S SBne: 

')•v(E')f(E)A(E'), 

rne V ( E ')- CpenHSIH MROM9CTSeRROCTb STOpB'IRblX H9HTpOROS, o6pa3yiOIUBXCB npD Heynpy-

rOM s3aDMOneiicTsuo aeiiTpoaa c sueproell E' c BAPOM ; f ( E) - cneKTp sTopn'IHhiX 
E' -1 

,aellTpouos; A ( E ') = [ f f ( E) dE ] - aopuoposo'!Rhlll MROMDTe11b. 
BO , 

/8/ 
nocK011bKY peweaoe KHH9TD'I9CKOrO ypaSR9RDSI, nony'leHH09 S pa60Te , cnpasennu-

SO .I!HWb npa 'Ia const, To nptt pac'leTe Kpusoll ocnal5neaog nnu v(E')o f(E) Sht15u-

panu cpenaae 3Ha'leRttSI s HHTepsane sueprull 80-200 Mss. B Ka'leCTse cnexTpa aei!Tpoaos· 

DCU011b30B8UD npo Sbi'IHCU9HHB CnaKTp, npenCT8S1!911Rblll Ha puc. 3 (KpHSSB 2), 

CneKTp uopMuposanu K n.nOTHOCTtt nOToKa 'laCTBn, B3Mepeuuoll' noporOBhiM yr.nepon

Hl>IM neTGKTOpOM S TO'IK9 nepen 381UBTOii ( X' 0 ) , npBB9n9HH8H R8 puc. 4 KpHSSH OCUal5ne-
-3 -1 

auu paCC'IHThtsa.nacb n.nu E 1 z 80 Maa o '7 -2,8 •10 Mas • KaK MOMHO auneTb, na-

15nronaeTCSI xopowee cor.nactte pac'l:eTnoll Kpusoli c SKcnepuMeRTanhHh!MB pe3y11bTBT8MB, 

Ha puc, 4 npuseneRbl T81t)!{e pe3y11bTBTbl D3MepeHBii UUOTROCTB nOTOKa H9HTpOHOS C aaep

ruell < 20 Mas aa paanoqaol! rnyl5uue s 15eToae, nony'leHHhte c noMOIUbiO 'AnDRHOro' 

nponopuuoua11bnoro C'leT'IHKa, aanonaeauoro BF 3 • 113 cpasueuuSI KpHBhiX ocna15.neang 

RyK.I!OHOS c E > 20 Mas H HeliTpOHOS c E n <20 Mas Ha TOUWHHSX 15eToua, 15o11bWHX 

100 CM (T,9, TaM, rna nepBH'IHbiX ,'18CTHU npaKTH'I9CKH yme R9T)
1 

cnenyeT, 'ITO cpenRBll 

~aKTop RaKonneaug ael!Tpoaos c En < 20 Mas paseu 2. 

KpOM9 H3Mep9RHSI UUOTHOCTH nOTOK8 RYKUOHOS S 381UHT9 l5b!UH TSKMe ol5ny'laRbl UA9p

Hbl9 aMY11bCBH TUna p • • Ha pBC,, 5 npuseneRbl pe3y11bT8Tbl H3M9p9HHSI nnOTROCTB 3S931l • 
ua pa3UH'IRbiX rny15uuax s 15eToue. Ha STOM me pucyaxe ABBa pac'leTuag Kpnsa!l 3asucu-

MOCTH nnOTHOCTH Hef!TpOHRbiX 3B93A OT T0111UHHhl 15eTOH80 paCC'IHTSRRSSI C nOMO!UblO ~Op

MYnhl ( 1 J. nopor 3Se3nool5pa30S8RHSI npHHDManu paSHbiM 80 Mss, 'I -:l,8. 10-3 Mss - 1, 

a· CneKTp nepSH'IIIbiX H9HTpOHOS HOpMuposanu K nnOTHOCTH Hel!TpOIIHplX 3S931l S TO'IK9 

nepen 3SIUHTOii ( x = 0 ) • Ceqeaue 3B93Aoo6pa3osaHHSI npuaHManu He3asuCHMbiM OT aaepruu 

HeiiTpOHOS, 

KaK cnenyeT o3 puc. 4 H 5, 3SKOH ocna6neaug nOTOKOB neliTpoaos MOMHO C'!HTSTb 

aKCnOH9HUH811bHblM, nony'laHHbie S H8CTO!IIII9ii pal5oTe TOUIUHHbl CU09S nonOSHHHOrO OC-
3 

na15neHHSI ("' \1) nOTOKOS STOpH'IHblX '18CTHU S 15eTOH9 ( p •2350 Kr/M ) npHS91l9Hbl 

B Tal5nuue 2. B STOll Me Tal5.nune npuseAeHbl AU!! cpasaeaug A y, 

0,17-:0,66 ras, 38BMCTSOSBHHbl9 H3 pai50Tbl/8 /, 

7 
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Ta6n:11Ita~2 

3aeprnll HanpaB.nenae 
~)S nepBa'l- nru::a n1'opa'l- Me1'oA KaMepeua 

HblX npo- llhlX '1:4CTUil 
SII:Cil:ep, paC'leT TOBOB1 

rsl! 

0,170 00 
noporoablll A9TeETOp 29 t.2 33 ±. 2,6 

0,250 00 _,_ 
34,5 ±. 2 36 ±. 2,9 

00 0,350 
_,_ 

38 ±. 2 38,5±, 3,1 
0,480 00 , 

43 ±. 3 41±. 3,3 
0,660 00 

_,_ 
42 ±. 1 42,3±, 3,3 

3,2 90° , 
45 ±. 2 43,5 

7,0 90° 
_,_ 

45 ±. 2 43,5 
10,0 go!? , 

45 ±. 2 43,5 , , - 'AnHHHMll' C'leT'I:HJ: 44 ±. 2 43,5 _,_ , 
liJl. <jiOTOSMYJILCHH 50±. 4 43,5 

Ha TB6nHQbl BBABO,. 'ITO TOnllUIID.l cnoeB llOJiyOCna6neHBSI BTOpB•moro H3ny'l:eHHSI B 6eTOHe
1 

nony'leHHMe B A4li:H0ll paooTe, 6ollH3KB llO B9IIB'IBHe K ~ )S )lns: BTOpB'IHOro B3ny'leHBSI !lOA 
Oo · 660 181 o· K nepBH'IHOMy ny'IKy aa CBHXponBJ:IIOTpoue na Mas • AHaKo nns: HBmell reoMeTpBB 

XapB.XTepHO IIO'ITB HOIIHoe OTCyTCTBBe nepeXOABOll 06HBCTH BB KpHBblX ocna6neHBSI (pnc.4-5}, 

'ITO xopomo cornacyeTcs: co cneKTpOM HBAAIOIIUIX BellTp~HOB (pBc, 3).. 

npBBe)lellHble ll4HHble H03BonmoT HOIIHOCThiO BhtnonHBTh p8C'I9T 60KOBOll 3BIIUITbl 

CBHXpo<jla30Tpoaa OH.HH, nonaraH C .!IOCTBTO'IHOJ! AIISI ll:pBltTH'IeCKHX nenel! TO'IHOCThi0
1 

'ITO 

Ce'I&HIIe BblB91l9HHSI 0'19Hh fihiCTpblX 'IBCTKil AnSI 06bi'IHOrO 6eTOHB ( .P =-2350 Kr/ M ) . . 3 

PBBHO 
-3 2 l:rem = 0,65 • 10 M /xr 

no.ny'leHHble peaynbTBTbl M0)KH01 0'19Bll.!IH01 HCHOJIL30BBTb II npB ll:pO&KTBpOBBHBB 60KOBOll 

aamHThl KOIIbneBhlX ycxopnTenell nraronoa aa 6on&mne aneprHB, snnoTb AO coTeH faa, Tax 
- . 0 

KBK CH9KTphl BTOpB'IHhlX 'IBCTB!l, Bblll&TBIOD!BX llOA yrnOM ,. 90 K MBW9HB, KBK y)Ke rOBOpB-

noc&, cnaoo aaBBC!IT B aToM KHTepaane aaeprBll OT aaepran nepBB'IHhlX llpOTOHOB, 

ABTOpb! onarot~apBT B.c. Cbi'IeBa 34 Il9HHhle KpBTH'Iecz;ne 38M9'1BHHSI ll:pll o6cy)f{AeHBB 
paOOThl, 
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3HepaUR E, 106. 

Pac. 3. 3aepreTH'IeCKHil cneKTP ael!Tpoaos, acnycKaeMbtX noll yrnoM 90° K MHWeHB 
aa MaTepaana co cpellHHM aTOMHbtM HOMe~oM. 1 - 11 - Meaoabl aa Be -MH
weHB/5/; 2 - npOTOHbt l'a Be -MnweHH/ I; 3 - Hel!TpOHbt Ha Pb -MnweHH/6/ 
(Ana yJ:to6cTsa cpasaeHHH Kpnsaa nepeaopMaposaaa). 
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Pac. 4. 
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0 fOO 200 .900 

moiiW.UHa demoHa , c'M 

Ocna6neHHe ael!T,ponos ( E 0 <20 Mas) H ayKnoaos ( E > 20 Mas) s 6eToHe 
( p = 2350Kr/M ).0,6,0 - HyKnOHbl npa aaeprnH nepSH'IHblX npOTOHOS 
10; 7 H 3,2 fas ( 0 - 10 fas, A - 7 faB, CJ- .3,2 faB); - pac'!eT; 
e- ael!TpOHbt ( E <20 MsB) npe saepree nepBH'IHbtX npOTOHOB 10 fss. 
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Puc. 5. llnOTaocTJ. aeliTpoaahlx 3Be3A a SAepaoll opOToaMyn&cuu aa pa3aoil rny6uae 
B oeTOBe ( p •2350 Jr.r/M

3
). • - SJr.CnepBM9BT (aaeprBSI nepBB'lBbiX npo

TOBOB 10 raa); ...... p8C'leT, 
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