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I. BBE.I{EHHE 

PeSKitHH + pp-11np (I) 

B oCSnaCTH 3HepnA,6.1lH3KHX K 650 Mas, H3yt~aJiaCh HeO,JtHOKpaTH0/1-li/. 

B CSonLmHHcrse paCSor H3Meps:nHcL 3HeprerHt~ecxne cnexrpu n+- Me3oHos 

.ltJIR pa3JIHI:IHWX yrJioB BWiera B n.c. O,~tHaxo JI.M.Copoxo/121 CSWio no

xa3aao, qro 3HaHHe O)tHHOI:IHWX cneKTpOB BTOpHI:lHWX l:lSCTHit e~e He 

U03BOJlS:BT npoBeCTH )tOCTaTOI:IHO CTpOrHI napttHaJILHO-DOJIHOBOU aHaJIH3 

peaRitHH (I). lng O)tH03Hai:IHOrO BOOCTSHOBJIBHHH napttHaJihHWX aullJIHTY.lt 

HBOCSXO)tKMW H3MepeHHS: TpOAHWX ,ltH~pBHitHaJihHWX: nonepe4HWX ceqe

HHio QqesH.ltHo raxze, qro 3HaHHe arHX senHI:lHH no3aons:er npo

BO.JtHTh H donee ,JteTaJlhHYD npOBBpKy pa3JlHqHNX ~O,ltCJlCR liB30H000pa30-
BaHHK. 

B .onHcwsaeuol paCSore K3Meps:nHCL rpoRHwe .JtK~peHitHaJILHWe 

nonepeqHwe ceqeHHJI cJ ,o /d. ~L cL Q~ d Q PL oOpa3oBaHHs: 

u+ -Me30HOB B peaxttHH p p - Jf + n p npH aHeprHH 650 MaB 

.lt.l[$1 pa3JlKIIHWX yr~oB B~era npOTOHOB H rr+-Ye30HOB. B KaZ)tOM ane

MeHrapROM axre perKOTpHpOBaAHCL COBUa)tBHHS: II+-UB30Ha H npOTOHa, 

B~eram~HX no~ onpe~eneHHWMH yrnaMH, H 3HeprHS: n+-Me3oHa. TaztHM 

OC5pa30M B JleCe onpe~eiRJlHCL CJle,~tym~He BeJlHIIHHW: 
~tl' L L 

a) ynw B~era sropH~:~Horo nporoHa uP , !fp (cu.pKo.r, 

r)te a3HMyTaiLHYe yrJIW If OTCtiHTWBallTCS: B UJlOCKOCTH, nepneH)tHKyns:p

ROtl nyqKy), 6) yr.IIY swrera n+-Me3oHa - 1)~ ,lp~ ; a) aHeprHs: 

II+-M830Ra - ·i[L • 3R8BK8 BCex 3THX B8JlHIIHH npH H3B8CTHWX 3HBprHH 
J[ 

nepsH~:~Roro nyqxa nporoRoB H copre perHcTpHpyeuwx ~:~acrHtt )tasano B03· 

MOZHOOTL UOJlROOTLD BOCCTaHaBJlHBaTL KHH8MaTHKY perHCTpHpyeMHX CO

CSWTHio 
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~CIIEPirll.(EHTAJlbHOE YCTPOHCT:OO 

Hcnonbsyeuan axcnepHUeHTaHbHaR ycTaHOBKa, cocTon~an H3 H2-

MHWCHH, CHCT8MY C~HHTHXXR~HOHHYX CII8TIIHKOB, aKyCTHIICCKOJ HCRpOBOI 

KaMCpY H pnOoTaD~aR Ha XHHKH C 3BM "MHHCK-22", no~p00HO ODHC8Ha 

s paOoTe/IJI. Ha pHc.I npHBe~eHa cxeua pacnonoxeHHR annapatypY B 

3KCnepHUCHTaXbHOM sane. flyqoR npOTOHOB, BYBC~CHHYI H3 BaKyyuHOI 

KtulepY CHHXPO~HKXOTpOHa nHIT ORHH, nponycxancn qepe3 KOXXHMHpyD~ee 

OTBepCTHe ~HaueTpOU 2 CM B 3~HTHOI CTeHe H non~an Ha X~KOBO~O

po~HyD UKWCHb - H2o 3HeprHR npOTOHOB B ~eHTpe UHmCHH COCTaBX&na 

650 MaB. HHTeHCHBHOCTb nyqxa npoToHOB npm npoBe~eHHH onYTa orpa

HHqHsanacb BCXHqHHOI I07 I/CCKo llpOTOHU B KOHCqHOU COCTORHHH peaR

~HH ~eTeKTHpoBanHcb TexecKonauH TPI H Tp2, oOpasoBaHHUUH ~BYMR 

napauH C'I8T'IHKOB: c 3'1 H Cs6 ; n+-11830HY perHCTpHpOBaJIHCb 

T8XCCKODOM T 1i' , o0pa30BaHHID.! cqeTIIPIRaYH CI, 2 H HCRpOBOI KaYe

pol (n.K.). Texecxonu Tpr H Tp2 B qacTH aKcnepHueHTOB paOoTanH 

napannenbHo, oOecneiiHBaa HsuepeHHH cnexTpoB o~HoBpeueHHO ~4 

~Byx yrXOB V~ , H 'laCTH\IHO - DOCJIC~OBaTeX:DHO - B ODYTC DO 

HsueyeHHD ~Ha, BY3BaHHoro ynpyrHII PP-pacceHHHeu. 

llpH BU0paHHOI reoueTpHH 3KCnepHMeHTa qoH OT nyCTOI 11Hm8HH 

COCTaBXRJI He Oonee 3% OT BCXHqHHU H3Mepaeuoro scppeKTa. 3HeprHH 

n+-MesoHoB onpe~ennnacb no npoOery B anDMHHHeBux norxoTHTexax, 

noMe~eHHYX BHytpb HCKpOBOI xauepy uez~y 3+I0 npouezyTKaUHe 

Ton~HHY norXOTHTeJieU paBHRXHCb COOTBCTCTB8HHO: 7,5§ I2,5f 

20+ 20 uu. Cpe~HHe sHeprHH n+-ue30HOB, OCTaHaBXHBaD~HXCH B K8Z~OII 

~aHHOM nO~X~TeJie ( ~c ), H 3HepreTH'I9CKH8 mHpHHY norJIOTH

TeJiell ( .1 (T~ . ) ) nepeiiHCJieHY B Ta6JIH~e I. 
JL ~ 
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TaOnH~a I 

~=---------·----------------------- -----·-T :rei. ,lfsB 27,6 36,6 49,I 62,2 74,7 86,1 96,5 

-----------·----.. ------·· --------------------------------·--------------~(Tn) ,Mas 8,2 IO,O 14,2 12,8 II,7 10,9 10,5 
-------------------------------------· 

3HepreTHIIeCKHI nopor perHCTpa~HH n+-lle30HOB H.K. paBHRXCH 

23,6 MsB. I H 3 npouexyTKH H.K. cnyxHnH ~JIH onpe~eneHHH yrJioB 

BXO~a B xauepy ll+-Me30HOBo llpH ¢HKCHpOB8HHYX yrnax BYJieTa ll+-ue-

30HOB H npOTOHOB B H3yqaeMOH peax~HH ll+-IIC30HaY C onpe~eneHHOA 

SHeprHal COOTBCTCTByDT ~Be 3HepreTHIICCKHe rpynny npOTOHOBo ~JIR 

TOro, IIT06Y H36aBHT:DC4 OT 3TOR HeO~H03Ha\IHOCTH, Me~y npOTOHHYMH 

CllaTqHKauH 6YJIH noue~eBY ue~HY9 nornOTHTeJIH TOJI~HHOR 2,6 cu, KO

TOpHe DOJIBOCUD TOpM03HJIH URrKYD rpynny npOTOHOBo fipoc5erH 11pOTOIIOB 

H3 BYCOK03HepreTH\IHOI rpyrmu HrulHOrO npeBYI!IaJIH TOJIIIlHllY ¢Hnupa. 

BeJIHIIHHY sasopoB npouexyrKoB H. I\. 6YJIH Bl:ilc5paHY paBHllMH 7J.rM, npJPleM 

Hcnonbsosanoci> HanonHeHHe cuecbil 20%Ne + 8CJI, Ar + cnMpT. Pa.c5oqHe 

yrJIU M3UepeHMH nepCIIHCJICHY B Tac5JIH~e IT. 

Ta~~a IT 

4'~ ,rpa-A, 
V_L - --------l-------· 
Ji ,rp~ lpP ,rp~ v~' rpa.,Jt 

0 83 180 17,5 
0 83 180 22,5 
0 83 180 29,5 
0 83 0 16,0 
0 93 180 17,5 
0 93 180 29,5 
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3TH yrRH UH B~OpaRH, HCXO~R H3 CTpeuneHHR H30aBRT~CR OT 

BnHRHIA.fl peaKI.\Hlt: f p -- p p , p p - Jf -+-d , f p- 31° p p 
H xeRaHHR nony~HT~ ~OCTaTO~HO WHpOKH~ 3HepreTHqeCKHlt ~Hana30H pe

fHCTpHpyeMNX IT+- U630HOB H npHeuneMYD CKOpOCT~ c~eTa. 

3. ITPOrPAMMA. OECllETA COEHTlilti 

Hcnonb30BaHHaR nporpauua ooc~era co6HTHlt B H.K. ornH~aerca 

OT onHCaHHOlt B pa00T8/!J/ reu, ~TO BMeCTO nepBHX pa3HOCTel KOOp~H

HaT Tpexa onpe~61fliHCb BTOpHB pa3HOCTH: 

A.z.(X)=X. +.X. 
~+1 ~ -1 

-J.:x.i 

L1:. (~ )= ~· + ll. -2 y. 
~+1 <f._, ' 

r,Ite Xi , 'Ji -KOOp.!(HHaTH rpeKa B 1.- -npoMe:lyTKe. 

Yron pacceaHHR ~acTHI.\H onpe,Itenanca s azeHMeu: 
t ~ = [Ll4 cxJP+[b.t.O!J}z. 
! pace e ) 

r,Ite f -paccroaHRe ue~y coce,ItHKMH npoMezyTKallH H.K. 

(2) 

(3) 

ITpH BOCCTaHOBn8HHH COOHTH!t B Kauepe nporpaMMa"ABHranacb"no 

rpe1q, Ha~vmaa c nepsoro npouezyrxa, .~o rex nop, noxa rpex He 

KOHqanCR ( OCTaHOSRa ~aCTKI.\H HIM ee BHXO,It H3 KaM6pH) HnH yron 

pacceaxHa ne npeBHWM xexoroporo ,Itonycriu.mro yrna. :BenHt~HKa ,Itonyc

Tnuoro yrna pacce.R!IHll OHna shiOpaHa panHo~ '?6° c ueJI:E.Il ll!30e)l(aTb no-
..... 

npasoK Ha KYJIOHOBCI<Oe paccr.llmte 'Jr -l.'e30HOB a nornonreJIJIX a,!{, 

Bropon oTJIH~nrenbHOi! ocoOeHHOCTb nporpru.wu J!Bn.uacb ee cnocoOxocn 

"nepemarHBar~" ~apes sunaswwe npouezyTKH rpexa. llpK~HHOlt raRHX 

sun~eHHI roqeK rpeKa aBISICa woa sana. 

llonHHI yrnosol ,ItHaiTa30K perHCTpauHH ll+-ll630HOB B JileK• B 

IT110CKOCTH peaKI.\HH H sepTRKanbHOI ITJIOCKOCTM, npoxo,ItR~el qepe3 

~eH~ H HCRpOByD KaUepy, paBHitJlCR 7,2o, 

6 

Xna roro ~ro6u H36ezar~ reouerpH~ecKolt nonpaBKH, CBR3aHHol 

C BHXO~auH qaCTHI.\ B00K.lile1C., B no11e3HyD craTHCTHKY npH oOc~ere 

Ha 3BM BKnllqanHCb COOHTHa, y~aneHHHe no uecry BXO,Ita B lil.K. or 

uearpa ane&rpo,Ita He donee, qeu aa 63 MM. llpH arou sepoaraocrL 

BHXO~ n+ - M630HOB BOOR lil.K. OKa3anac~ uanol ( ~ 3%). 

4. «>HH lil3MEPEH:d: lil llOllPABKH K CIIEKTPAM 

lils aRcnepHMenran~HHX cnexrpoB suqHranca qoH cnyqaiHHX cosna

.ItSHHI, a TaKJ:e ¢oH, o6ycnosneHHHI snanHaeu ynpyroro pp-pacceaaHa. 

nocne aroro yqHTHBanHCb nonpasxa Ha a~epaue ssaHuo~eRcrsHa n+_ 

M830HOB, Jf- f" -pacn~u, KYJIOHOBCRoe pacceaHHe n+ - ue30HOB ,Ito 

H.K. llonpaBKH BBO,ItH11HC~ KMeHHO B TaKOM nopn~Re, B KaKOU OHH nepe

qHC110HH Bume. 3ro sazao, r.x. nonpaBxa na a,Itepaue B3aHuo~elcruHn 

3aBHCHT OT qopMH cneRTpa qaCTHI.\ Ha BXO~e lil.K. 

WQH CJiy~aiHHX COBna,It6HH2 H3Mepa11CH nyreu BB0~6HH!t B cqerqHRH 

nHHHI 3~epxeR, B011HqHHH KOTOpHX paBHitnHCb BpeueHHOMy paCCTOHHHil 

uex~y Coce~HHUH MRKpocryCTRaMH nyqKa ycKOpHTOJifi (~ 70 HOeK), 
_q-l 0 

BenHqHHa BRJI~a cnyqaiHHX COBn~eHHI ~118 yrnoB Vp •17, 5; 
11: •83° cocrasnana (1~2)% oT senHqHnu nonesnoro a¢4eRTa. wapua 

3HeprerHqeCRHX cneKTpOB cnyqaiHHX COBn~eHHH ,It11H yrnoB V~ •83° H 

93° onpe~enanaCb 3RCnepHM6HTMbHOo C 3TOI l.\6lbll D cqeTqHRH Cl,2 

BBO,ItHIHCb 3~8p:IRH, a npOTOHHHR T611eCKon ~JI ysenHqeHHit CROpOCTH 

naOopa craTHCTHXH N cnyq. pacnonaranca no~ yrnoK v; -~0 • 
3xcnepHMearan~Ho Ouno oOnapyzeno, qro ,ItJia yrnoB LJP •17 ,5; 

0 ,q..L 0 _\.L o - q..L 0 
22 ;5J uJi •83 H uP •17 , 5; vJi •93 nepsue roqRH cneRTpa 

3aK8THO HCKaZallTCR npHileC~D npoTOHOB OT ynpyroro pp-paCCORHHHe 

MexaHH3M BOSHHKHOBOHHH _3TOrO ¢ona CJie,ItyD~Hie llpOTOHH, HCUHTaBmHe 

ynpyroe pacceanHe B UHWenH, non~anm B Tp-renec&on, a coorBercrBy

ll~He Hll nporoHH or,ItaqH HcnwrusanH xyJioHOBCRoe pacceaHKe, a raxxe 
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pp-pacceaHBeK. 
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H,ltepaHe B3aHKO,lt6ICTBHfi B CT6HXe MHWeHH H cqeTqHKe Cl H IIOII~aRH 

aa BXO.lt H.K. Bepoaraocr~ sroro npouecca 6wna uana, ao cpaBHHua c 

H3K6pft8UHM 3~KTOM B nepBHK 2-J TQqKax CII9KTpa. nna onpe,lteneHHH 

3TOfO qoH& npOTOHHH6 cqeTqKKK pacnonaranKCb B COOTBeTCTBHK CO 

cxeuol aa pKc.I. MeX,J;y cqerqHKaMH c3, 4 nouemancn MeAHHft nornoTK

ren~ TOJI~HHOft IJ,I cu, IIOJIHOCT~D TOpM03HBWHft npOTOHH H3 peaKUKK 

pp ~JI•np, ao nponycxaswHI ynpyro pacceaHHHe npoToR~. ITpH aToM 

COBll8Jt8HHft THna J\!123456 6HnH o6yCJIOBReHH ynpyrHMH C06UTKRMK. 

nna Toro, qT06H onpe,lt6JIHT~t KaKYD ,ltOnD OT HCKOMOro ynpyroro ~Ha 

/\1 ynp,qoHa 1256 COCTaBJIRDT COBIIa,J;eHHR J\/123456 , TJI - TeneCKOII 

yCTaHaBnHBaRCR IIO,lt yrnou, COOTB9TCTBYDmHM ynpyroft KHHeMaTHKe no 

oTaomeHHD K Tp-TenecKony, ocTammeuyca n pa6oqeu nonoxeHHH. B aTol 

reouerpHH cqeT A/1256 ~Hn o6ycnonneH, B ocaonHoM, ynpyrHMH co6w

THaYH, a senHqHHa oTaoweaHa A/ 1256 ;1 A/ 123456 pasaanacb onpe

,ltenaeuouy K03~HuHeary ocna6neaKa Kocn. "YnpyrHft ¢oa" onpe,1tenanca 

O,ltHOBpeKeHHO C H3MepeHH9U OCHOBHOrO CneKTpa, BKJI~ ynpyro pacce-
-~l 0 

RHHHX npoToHoB AJJR 2-oft ToqKK cnexTpa npH yrnax UP •I? ,5; 

U~·83° cocTasnan 40% oT nenHqHHH none3Horo a¢¢eKTa. ~a yrna 
~L 0 . ) · u~ •22 ,5 HaH6on~mHA BKRaA \20% "ynpyrKA ¢oa" ~anan B 3-D ToqKy 
-~ l 

cnexrpa. nna yrna UTI •29 ,5°"ynpyrHR ¢oa" He BH,lt6RRJICR Ha qoHe 

cnyqattHHX conn~eHHR, T.e. 6Hn uan. 

rronpasxa aa a,1tepawe B3aKHOAeftcTnHa rr+-ue3oaon B nornoTHTenax 

~.K. onpe,J;enanac~ B npe,J;nonoxeHHH, qTo xax~oe a,ltepaoe B3aHuo,lteAcT

BHe C HCIIYCKaHHeU 3apRX6HHHX qaCTKU Ha yrnH > 26° HoC• RBRReTCR 

HOXHOA OCTaHOBKORo B COOTB8TCTBHH C MaT9MaTKqecKol nporpauuol o6pa-

60TKH C06HTHR 3BM npocneXKBana TaRO! TpeK ,ltO ToqKK B3aKMO~eftCTBKR 

H BKRDqana ero B IIOR83HYD CTaTHCTHKy, B cnyqae BHneTa BTOpHqHOft 
0 " qaCTHUH Ha yron ~ 26 1 3BM He 3aueqana ToqKH B3aHMO,lt8ICTBHR H 

u 
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npoCJieliCl1B8.Jia BTOplll'4Hlln TpeK ,ll;O OCTaHOBRI/l qaCTH!lbl HJIH ee BLI.XO,ll;B. 

11!3 KaMepu. ~cnpaBJI9HHbiD C yqeTOM H,ll;9pH~ D3aKMO,ll;9~CTBIIll! cqeT B 

i -roqxe cnexrpa orrpe,JJ;eJIHJICH qx,puynoH 

N R! 
13~ ~;)Ken - M /JO:>kll 

Ot K 
3,JJ;9Cb ~3KCIT.-OTC'4eT B ,JJ;aHHOI! T0'4K8 cneKTpa ,ll;O BHSCeHHH nonpaBXHJ 

/\(. JIOliCHo -Cy.MMB.pHOe '411lCJIO JIOXH~OCTB.HOBOX B ,ll;B.HHOM norJIOTHTeJie 

OT n+-Me30HOB c 3Heprnen ~i > TJL,· + 1 L1 ( -r;h) }. K,. 
yq~unaeT OCJiadJieHHe noroxa. n+-M930HOB ,JJ;aHHOI! 3HeprlllH T= . 

..ol < 

3a cqeT HX JIOXHllX OCTaHOBOK B npe,JJ;bl,ll;ymHX ITOrJIOTHTeJIHXo BeJIH'4HHll 

noJIHbiX ceqeHHI! nsaii!MO~eHcTBII!H IT-uesoHoB c aJID¥HHHeM,corrponoz,JJ;a.m

Ulerocn HcnycxrumeM nropn'4HllX sapnllteHHllX qacTHU Ha yrnu > 26°, 

HCTIOJib3Y9LU:.Ie HaMH B pacqerax, B3.F!Tll lll3 padoT /I4+I7/. Ha pHCo2a 

K N /N ~9B3 
,JJ;aHa nonpaBKa Ha H,ll;epHlle B3B.HMO,JJ;ei!CTBR.FI ,.. 6;;- 1·:71:'(!7 . 

L L "3· , Ot 

,JJ;JIJI yrnoB J;, •22,5°; ~ •83°. llonpanxa Ha Jf-f·Pacrra,JJ;u 

CBO,ll;HJIB.Cb K yqery OCJiadJieHIIlfl ITOTOKa IT+-Me30HOB 3a C49T paCIIa,ll;OB 
K = N fl~ 83/ N ~ ~"' 

Jr f". Ot 0( ,ll;O ~.K. 3a.BII!CII!MOCTb r.n:e 
N JT.fl 

oi .,... :s ,· - T04Ke crreKTpa, HCITpaBJieHHYtt C yqeTOM OTC'48T 

pacrra,JJ;a, .n:aaa Ha pii!Co 26. rronpanxa Ha KY1IOHOBCROe pacce

.FIHHe 11+-Me30HOB ,ll;O ~.K. orrpe,JJ;eJI.FIJIB.Cb nyTeM IIO,ll;C'48Ta BepO.FITHOCTH 

nona,n;aHH.FI rr+-M830HOB, npowe,ll;.UIHX ci,2 'Ha nepBYH npouezyTOK H.K. 

B xpyr pa.n;HyCOM 63 MM B rrpe,JJ;eJiaX ,ll;OITyCTII!MHX yr1IOB perHCTPB.llllllllo 

Mero,JJ;II!Ka no,JJ;o6HYX pacqeron 11!31IOJ:eHa, HanpHMep, B pa6ore/IBI. 

KyJIOHOBCKa.FI nonpanxa .n;a.Ha Ha plllc. 2Bo 
l 

CyMMa.pHue nonpa.BKH ,!11I.FI THITII!4Horo cnyqa.fl ( z!P •22,5°), 

Y411lTYBa.Dlllll!e .FI,JJ;epHYe B3aHMO,llettcTBH.FI, 11-f pacna,llu, KYJIOHOBCKoe 

pacce.FIHHe npe,!ICTaBJieHu Ha plllc. 2r. 
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i, 

Hcnonb30BaHHaa HaMH npo~e~ypa BBe~eHHH nonpaBOK npoBepanaci 

axcnepKUeHTaniHO. C aro~ ~eniD Oan HSMepeH o~HHoqHu~ cnexrp 

rr+-MesoHoB no~ yrnow 108°. rrocne BBe~eHHH Bcex nonpaBOR-

K SIS •n , f{Ji~ , K K'J'' - Ouno HaltlleHo crauqecKH y~oBnerBopHreni
Hoe oornacHe c pesyniraraKH H3MepeHHft aroro cnexrpa B paOore/21. 

ITonpaBKa Ha ocnaOneHHe noroxa nporoHoB ue~HYM ¢MnirpoM 

2,6 cu, pacnonozeHHYM uez~y nporoHHWLM cqerqHKaMH, 6una onpe~e-

neHa axcrrepHMeHTaHiHO B reouerpHH yrrpyroro pacceaHHa H oxa3anaci 

~ng pa6oqero ~HBn630H6 H3MepeHHR He saBHCHMOM OT 3HeprHH npOTOHOB. 

YrnoBoe pa3peweHHe nporoHHoro renecxona B xaz~oH reouerpHH 

3KCnepHM8HTa 6YHO onpe~eneHo, HCXO~H H3 3KCnepHM9HTaHiHO HaJOleH

HOfO pacnpe~eneHHH IT+-M930HOB no Mecry BYHeTa H3 MHW9HH 0 3TH 

B8HHqHHY yrHOBYX norpeWHOCTe~ npe~CT6BH9HY Ha pHCo 5o 

5 3KCITEPHMEHTAn1HUE PE3YH1TATH 

B sxcnepHMeHre 6uno saperHcrpHpoBaHo ~ 3.104 co6YTHH. 

ITocne o6cqera Ha 3DM H BYqHTaHHH qoHa ocranoci 8500 co6urHM. 

0CHOBHYMH npHqHHaMH OT6paKOBKH C00YTHR Ha 3BM HBHHHHCi:· H9BYnon

H9JI:H9 KpHrepHeB OT6opa no llHOII\Il,ltH H yrnaM BXO~a qaCTHI.t B lf.J{., 

3anycxH xawepu qacrH~.taMH, ocraHoBKBWHMHCH B cqerqKxe c2 (nyc%He 

3anycxH H.K.), nopqa rpexoB qoHoM 3ana. ITorpemHoCTi B x~oft 

roqxe sxcnepHMeHTaHbHYX cnexrpos onpe~ennnaci Hcxo~Ho~ crarHcrH

xott H H9TQqHQCTill H8.XOZ~9HHH BKHa,Jta ¢QHOBo KpoMe TOI'Ot yqHTHBa

RHCi ~OfiOHHHT9HiHY9 norpemHOCTH, B03HHKaDII\He npH yqere k:~9 . 63 _ 
3xcnepHMeHTaHiHYe cnexrpu, HcnpasneHHYe c yqeroM scex 

nonpasox, npe~craBneHu Ha pHc. 3,4. Ha arHX pHcyHKax ceqeHHH npH

Be~eHu B OTHOCHT9HiHYX e~HHHI.t8.Xo ITo OCHM a6CI.tHCC OTHOZ8HY: 

~; -KHHerHqecxaa 3HeprHH IT+-M930Ha, BeHHqHHY RHH9U6THq9CRHX 
:z. -:z. .t .!. eQc~ HHBapHaHTOB !J. , 6, 
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PBc.3. TPolaae ~·~peH~iHHe nonepeqHue ceqeHaa pea&QBH 

(~) ~a yrnoB lJ~ •17, 5°; 22,5°a 29,5°J 
1/~. 83°. KpHBHe I- ¢830BHI o~eK, 2- OPE Ce~~epa. 

1,2 - xopMHpOBaHH no nno•~x xa axcnepHMeHraniHHe pesyni-

rara. 
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peaxun 
-crt.. o 
V1i •93 • 

paHee B pa6oTe/l9/. Bee nepeqHCJI6HHW6 BeJIHqHHW OTHOCRTCR K Cpe~HKM 
-~L l ._~L l 

3HMeRHRM yrnos u :rr , ~ :rr , UP "" ~ P • B KO.X,IJ,OM cnexrpe 

o6r,e~HH6HW C06WTHJI B yrJIOBWX ~Kana30R8JC, paBHLOC ) ~ ( U~) = 
=- 21:::::, ( lp~) = 1, 2 ° . Ha pHc.5 npe,IJ,cTasneHw ~soRHue .. ~ I ~xcW~epeHIUlaJI~Rwe nonepeqHwe cet~eHHR d. 0 d Q P d. Q :ii 

_Cf L 0 0 
,IJ,JIJI !IMJtCHpOBaHHWX yrJIOB V Ji t paBHWX 83 K 93 B 3aBHCMMOCTH 

OT yrJia BWieta npOTOHOB U~ o 3TH BeJIRqKHW noJiytfeHW nyTeM 

HHTerpxposaHKJI ceqeHH&l d.'-' o /d. TJTL d. Q~ d. Q ~ no aueprMK 

fi+-M630Ha B npe~eJia.x OT noporOBOi ~0 YaKCKI4a.JILIIORo 

7. OEC~HHE PE3YH1TATOB 

3KCnepKKeHTaJI~HWe pe3yJI~TaTW cpaBRHBaJIKCL C ¢a30BWM o<n,e

MOM K ~BJMR sapKaHTaMK uo~eneR o~HonKOHHoro odweHa/I9, 201. 
B HamHX pacqera.x yt~KrusanocL BJIHRHHe a«WleKTa crparJIHHra npK npo-

6ere rr+-xeaoHoB B se~ecrse K.K., aaepreTHqecKHe wHpHHw nornoTH

reneR B K.K. H yrnoswe ~HanaaoHW perHcrpaJtHH qacr«u. rrocKoJI~Ky 

npe~Clta3aHKJI MO~eJieR OPE COBn~aJIH no ¢opMe npKMepHO C 5~ TO'II

HOCT~m H paCXO~HJIHC~ B a6COJimTHOI HOpMHpOBKe He 6onee, qex Ha 

I~, TO HawK B ~aJI~He&lmHX pacqerax 6Hn HCUOJI~30BaH JIKW~ O~HH 

sapHaHT OPE/201. Ha pHc. 3,4 xpHsue I-¢a3oswR o<n.eu, 2 - cet~eHHJI 
OPE CennepH. Bee pacqerHue KpKsue HopUHposaau no nno~~H aa 

axcnepHMeHTaJI~Hwe 3HaqeHHR. 
_q.L o Q 

yrJIOB V p •I7 ,5f 22 ,5; 

H3 pHCYHKOB MO~HO BH~eT~, qro ,IJ,JIJI 
,q.l o q.L o _q.L 0 
U:rr •83 H V p •I7 ,5; U:Ji •93 

3ltCnepHMeHTaJILHWe ~aHHW9 3aMeTHO paCXO~JITCJI C npe~CKa3aHHRMK MO~e-
_q..L o _q.L o 0 

.liiii OPE H ¢a3oBWM o6r.eMOx, a ~nR yrnos v P •29 , 5; u5i •83 H 93 

teopeTxqecxHe RpHswe s npe~enax nonyqeauux norpemaocrel H3xepe-

HH&l cornacymTCR C 3KCnepKU9HTOMo Ha pHc.5, r~e npHBe~eHW 3HaqeHHB 

cl.t cr/ d Q ~ cl2PL' ltpHBaR I - ¢a30BLIK o<n.eu, 2-pact~eT no MO~e.IIH 
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PHCa 5. Pacnpe,JteJieHHe KOppeJIHpoBaBHQX C06HTHIL (d.lo/dQ~ dQ:) 
B peaxuHH ( I ) no yr11.y 1J;, npH cpHXOHpoBa&HIIIX 

yrnax V:, •83° H 93° • I- if830BI:oiR oOt.iha, 2 - OPE. 
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OPE. ~eeL TeopeTHllecxHe ceqesHa aopyzposanu Ha axcnepHMeHTaJILHHe 
_q.L 0 _q..L 0 

pe3yJILT6TH B TOliXe Up •17 ,5; U:Ji •83 a MOlltHO BK.JteTJ., tlTO 

yrnoBoe pacnpe,~tenenHe, HaaAeHnoe H3 on~aa, 6onee BN,Jteneao B o6nacTH 

uanwx yrnoB, qeM npe,~tcxa3HBaeMHe OPE H if830BHY oOt.eMoM. 3ToT pe3yJIL• 

TaT HaxO.JtHTCH B corJiaCHH C pesyJILT6TaKH pa60TH M.r.Me~epaxosa H 
/10/ 1\-L o 

JtP• • .BazHO OTM8THTL, liTO DO.Jt yrJIOM 1J p •16 3KCnepHM8HTaJILHoe 
,"tl 0 

ceqea&e c~ecTBaHHO MaHLme, t~eM no,Jt yrnoM uP •29 ,s. AHanorHli-

Hoe H3M8He&He ceqe&&l npe,~tcxa3usaeTcs. H B npH6nHZeHHH OPE. YMaHL

me&He C8tl8BH! OPE ,JtJIH yrna '\)~ •16° B OCHOBHO.M o6yOJIOBJleHO 60JIL

WHM y,~taneuHeM no nepeMeHuoK u> or MaKCHMYM6 pe3oHaHca 
_1\-L o 

GV0 •1238 MaB no cpasue&HD o yrnoM Up •29 ,5. TaxHY o6pa3oM,aTor 

~T aarna,JtHo ,JteuouctpHpyeT o~ecrseHHfD ponL (3/2, 3/2 ) TIAI
B3aHUO,JtelctBH! B H3yqae.MOI peaXUHHa 

Ha OCBOB6 DpOB8,Jt8HHQX Cp6BHeHHI KOSHO 3aKJIDtlHTL, tlTO nony

tl8HHB8 HaMil 3XCOepHM8HTaJILHH8 p83YJILT6TH B ll8JIOM He o0t.aOHmDTOH 

HH craTHOTHlleCXKYH npe,JtoTasneuHaUH, HH nepH~epHtlecxon Jm.~tenLm OPE. 

llpHliHHY paOXOS,It8HKS HamHX pe3yJILT6TOB C if830BHU o0t.eMOM 

.MOZHO DOHiTL1 TaXa H3B8CTH0 1 liTO B 3TOI o6JiaOTH 3H8prHI 0~8CTB8H

Hfm pOJIL Hrpaet p830H6HCH08 B3aHMO,JteiOTBH8 n+- Me30Ha 0 BYKJIOHauHa 

Bonpoc 06 HBTepnpeT6JlHH 9K008pHM8HTaJILHWX ,Jt6HRHX no M830HO

o6pa30Ba&HD C TOqXH 3p8HHH TeopHH, OOHOBaHHOI Ha npe,JtOT6BJl8HHHX 

OPE, 6oJiee cnozeu. leiOTBHtenLRo, aa ocaosa&HH pauee npose,JteHHHX 

HaMil pacqetoB, OTHOC~HXCi X ,JtHall630HY aueprHi 600 + 660 Mas121~ 
MOEHO YTB8PS.Jt6TLt qro,c O,JtHOR CTOpOHH,HM88TC8 601I.Lmaa COBOKynROCTb 

3RCOepHM8HTaJILHNX ,Jt6HHWX DO O)tHHOqBB.M CD8RTpaM n+- Me30HOB H npo

TOHOB ,JtJli pa3JIHqawx yrnos, xoropaa xaqecrBeHHO onHcHBaerca Mexa

HH3MOM OPE. C ,~tpyrol cToponu, TaRHe seJIHtlHHH, xax xoppenHposauHue 

Ht qaCTHqHo, O.JtHBOtlHH8 cneXTpH n+- M830HOB/6/, aCHMKeTpHi B HCOyC

RaHHH n+-M830HOB Ha DOJiipH30BaBHOM nyqxe npOTOHOBt yrJIOB08 pacnpe

,Jt8Jl8BH8 npoToHoB, pacxo.Jtarca c npe,~tcxa3a&HaMH, ocsoBaHHHUH na OPE -
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np11ClJUUCeHHlll. IlpHtiHHa Ol'MetieHHOrO HeCOOl'Bel'Cl'BHH MOJ:eT llLIT.I. 0<11;JIC

!Ie!IU necoBepweHCTBOM ollcmaeuoro MexauHaua ueaouoo!lpaaoBaHHH. 

ITpH 31'0.14 OKa3UBael'CR 1 tll'O Ol'HOCHl'e~bHO llpOCl'Ue ( C TOtiRH 3peHHH 

Cl'pyKl'ypU aull~HTY~H peaxqnH) xapaKTepHCl'HKH Ke30H006pa30B8HHR 

uo~enh OPE onHCUBaer xat~ecTBeHHO npaBHH.I.Ho, a ~nR ~OCTHXeHHR 

cornacHR c !lonee c~o:a:Hwm xapaxrepHCTHKaMH ( d"!.ojd ~\{Q~ d QPL, 

aCHAWel'pHR B HCilYCKaHHH ll+-Me30HOB Ha ilOHRpH30B8HHO.M ilYt!Ke H l'o~o) 

Heo!lxo~HMa ~aR.I.HelwaR ~eranHaauHn uo~enH, HanpHuep, yqer IV/V
B3aHMo~eV.crBHR B KOHetiHOK COCl'ORHHHo KpoKe roro, MOJ:HO npe~nona

ral'b HanHt~He uexaHH3Ka peaxnwH,ornHt~Horo or OPE. 

B 3aKRDtleHHe cne~yer OTMeTHTh HeOilXO~HKOCTh Cp8BHeRHR 

nonyt~eHHHX peayn.I.TaToB c pesoHaHcHo~ Ko~e~h.; Ma~en~ocraua/221 c 

nen.I.D ee ytoqseHHR. ~R Harepnper~H Ha&HX peayn~oraros B ~yxe 

nporpaKKU, npe~noxexuol JI.M.Copoxo/I21, ueo!lxo~RKH ~an~oHelmHe 
H3KepeHHR B 6on~omeK ~Hanasoue yr•os 

!Bropw rny6oxo 6naro~apsw t~neHy-xoppecnos~eury ~I CCCP 

B.IT.l:Eenenosy, A.A.Bopo6~oesy, M.M.Maxaposy, B.K.Oycneuxo sa 

o6cy.lleHKe npo6neK, sarpOHYTHX B pa6ore. 
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