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I . Hccne~oBaHHe ynpyro~o pacceHHHH SJie11eHTapH1,1x qacTHU, B qacT-

/ H09TH u-- veaOHOB Ha npoTOHax, HMReTCR O'AHOti H3 Ba:&HettmHX 3a'Aaq 
\ J-

_) ~H3HKH BNCOKHX aHeprHtt.-HsuepeHHH 'AHIJ!qlepeHUHaJIDlWX ceqeHHti "; 

ynpyroro n-p- pacceHHHH Ha uanue yrnu B mHpOKOM HHTepBane aHeprHtt 

'AallT B?SIIOXHOCU Hsy~TDDOBe'A6HHe aunnHTY'Ali 3Toro pacceHHHH C(s,t), 

r'Ae S H t - HHBapHaHTHNe .nepeM8HHlie Mll.H,Jt8J1Lm:ra.1,4a ( S - KBB'APaT · 

nOJIHOti 3HeprHH qaCTHU B CHCTeue ueHTpa Mace, t - KBa'ApaT nepe'AaH

Horo qeTupeXHunyJIDCa ) • TaKHe Hsuepemrn nosBOJIRIOT onpe'AeJIHn sHaqe

HHH OTHOW6HHH peaJIDHOtt qacTH ~IIMHTY'Ali pacceHHHH Bnepe'A K MHHMOtt: 

p(s,tsC) = Re C(s, t=c) / Im C(s,t=O), 

H napaMeTpa HaKJIOHa 'AH(p(pepeHnHaJIDHOro ceqeHHR: 

B :: L (en r1
1 
°) , . 

cit • t 
KOTOpNe qa111e Bcero · HCDOJIDBYllTCH npH TeopeTHqecxou aHaJIHSe 'AaHHNX. 

3HaHH8 ~Y~KI(Hti J' ( S ) H B{ !:> ) BaXHO 'AJIH BN6o pa . napaMe TPOB pa 3-

JIHqHNX TeopeTHqecKHX IIO'A8Jiett, OnHCUBallUIHX B3aHMO'AetiCTBHe a'ApOHOB, 

a. :imuepeHHH s> noaBOJIHJOT TaKxe npoBepRU cnpaBe'A}lHBOCU HaH6onee 

06111HX npHHUHDOB JIOKaJIDHOti TeopHH nOJIH. 

EOJIDWOtt nporpecc ~H3HKH BUCOKHX SHeprHtt 6un BU3BaH nORM6HH8M 

MOIIIHHX YCKOPHTenen sapHX6HHNX qaCTHU, o6ecneqHBWHX B03MOXHOCTD no

JiyqeHHH qacTHU c_aHeprHRMH E>I I'3B. HsuepeHHH 'AH~epeHnHaJIDHOro 

j ceqeHHH ynpyroro u-p~ pacceHHHH B 06JiaCTH KYJIOH-H'A6PHOti HHTep~epeH

UHH C · U6J!Dll onpe,neJieHHH. Bem1qHHl,I · .fl npOBO'AHJIHCD .Ha ,ny6H6HCKOM CHH

xpo~aao:rpoHE( rpynnon J;.11.C:rpyHoBa. /I, 2/ npH E = 2-6· I'3B, a TaKXe 

Ha 6pyKxaij~eHc~ou ycxop11:rene npH E = 8-26 I'33 rpynnon lIHH'AeH6ayuaf3/ 

HCCJI6'AOBaHH6 napaue:rpa HaKJIOHa ,ll;li~~OHHOro KOHyca B npOBO'AH-

JIOCD BO MHOrHX axcnepHMeHTax, o6sopy KOTOpUX nOCBR1116Ha, HanpHuep, 

pa6oTa 141. 
C C08'A8HH811 cepnyxoBCKOro ycxopHT8JIH {E ~ 70 I'3B ) Il0RBHJ18CD 
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B08MOJKHOCTI, npO,llOJllltPITI, npOB8,ll8HH8 TaKruc 8KCnepHM8HTOB npH H8,llOCTyn

HblX paHee 8HeprHHX. Heo6XO,llHMOCTI, nonyqeHHfl HOBblX 8KCnepHM8HTaJII,HHX 

,llaHHblX OC068HHO BOapocna nocne o6HapyxeHHfl Ha 8TOM yCKOPHT8Jl8 ~aKTa . . 

11BunonaJKHBamrn", a aaTeu Ha ycKopHT8JIHX B UEPHe H BaTaBHH pocTa non-

HHX ceqeHHtt C YB8JIHqeHH8M 8H8prim / 5 ,6/ • EcJIH noJIHH8 ceqeHHfl coxpa

Hf!IDT T8H,ll8HUHID K pOCTY H B 8CHMnTOTHK8, T.e. npH E -- 00 1 TO, co

rnacHO JlOK8JII,HOtt KBaHTOBOil T80pHH IlOJIH, 8TO ,llOHJKHO OTpaaHTI,CH H Ha 

noBe,llemrn Bem1q1rn _p H & • TaK, Hanpm,ep, np~ pocTe nonHHX ceqemdt 
2 . 

B aCHMnTOT.HK8 no aaKOHY "t~t~ lr, £ B8JIHqHHa .f }.lOJIJltHa MeH.ltTL aHaK, 

H 8TOT ~aKT 6hlJI 8KCll8pHM8HTaJII,HO o6Hapyllt8H B pp-paccef!HHH npH 

E ~ 300 I'aB 161. IlOCJI8,llHH8 ,llaHHble, nony~eHHbl8 B BaTaBHH /?/, yKaau

BaIDT Ha aCHMilTOTHqecKHtt pOCT nOJIHliX ceqeHHil TaKE8 H B llHOH-npOTOH

HliX coy,llapeHHflX. B OTJIHqHe OT qffcTo'noJIIDCHOtt MO,ll8JIH Pe,llE8 /Bl, KaK 

}.l.HCnepCHOHHli8 COOTHOW8HHH 191, T8K H ,llpyrue T80p8THqecKH8 M~,ll8JIH 

/ lO,ll,121,onHCHBa.lt TaK08 llOB8,ll8HH8 llOJIHHX ceqeHHil, np8,llCKa8HB8DT, 

qTo B8JIHqJ,rna _f) ,llOJIJKHa M8HflTL aHaK H CT8.HOBHTLCSI noJIOJKHT8JILHOtt IIpH 

aHeprHsx 50-90 raB. 

8KcnepHM8HT no HayqeHHro ynpyroro rr-p-paccef!HHH Ha uaJiue yrJIH 

npH 8HeprHHX 40 H 50 raB 6blJI BblnOJIH8H KOJIJI8KTHBOM ~H8HKOB OIAfIH 

{ .lly6Ha ) , !ii<l)B8 ( CepnyxoB ) H Kam1~opHHilcKoro ymrnepcHTeTa ( Jioc-:

AH}.lJKeJiec, ClllA ). C nOIJOlll!,ID uarHHTHOro HCKPOBOro Cll8KTpOM8Tpa Ha 

uar1rnTIWX Jl8HTaX 6HJIO H8KOilJI8HO OKOJIO TP8X MHJIJIHOHOB nepBHqHHX co-

6HTHtt, cpe,llH KOTOpliX COOliTHH ynpyroro paccef!Hll.fl COCTaBJIHJIH M8H88 

l,5%. AttaJIH3 8THX }.l8HHblX C U8JII,ID nonyqeHHH ~HaHqecKHX peayJII,T8TOB 

npe}.ICT8BJI,f!Jl co6oi1 ,llOBOJII,HO CJIOl!rnyro aa,llaqy, peweHH8 KOTOpOil nocnyJKH

JIO OCHOBOil pewepHpyeMOfi ,llHCC8PT8~H. 

~HccepTa~fl COCTOHT HS BB8}.l8HH.lt, nHTH rJiaB, aaKJinqeHHfl H npH

Jl0Jlt8HH.lt. 
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IlepBas·rJiaBa HOCHT BBO}.lHHtt xapaKTep H HanHCaHa C U8JII,ID ,llaTI, 

H8KOTopoe npe,llcTaBJieHHe O paaJIHqHHX T80p8THqecKruc no}.lXO}.laX K o6~flC

H8HHD ynpyroro pacce.1tHHH. B paMKax JIOKaJII,HOil KBaHTOBOtt T80PHH IlOJIH 

o6cyJK}.la8TCfl'B08MOlltH08 IlOB8}.l8Hll.8 IlOJIHHX ceqeHHtt H B8JIH~Hli .f' B 

acHMllTOTHKe, paccuaTpHBaroTCH·}.IHCnepcHoHJWe cooTHOweHH.lt~ OnHCHBaeuue 

OilTHqeCKJ,18 MO,ll8JIH noaBOJIHIDT ,llaTI, ,llOBOJII,HO npocTyro HHTepnpeTa~ro pe-

- ayJII,TaTOB H3M8peHHi1 ,llH~epe~aJII,HOro ceqeHH.lt ynpyroro paCC8flHHH Ha 

MaJible yrJIH H, B qacTHOCTH, CBfl8HBaroT napaueTp HaKJIOHa BC PB.llHYCOM 

Baam,10,lleitCTBHfl. 

Bo BTopoil rJiaBe OnHcaHa M8TO'AJ,1Ka 8KcnepHM8HTa. 06lllHi1 BH,ll aKcne

pHM8HT8JI!,HOi1 ycTaHOBKH /l3/ npe,llCT8BJI8H Ha p.Hc.l. 

IlepBHqHHe nHOHli nyqKa pacceHBaJIHCI, Ha npOTOHax lltH,llKOBO,llOpO,llHOil 

MHW8HH (H2), a aaTeM OTKJIOHHJIHCI, MarHHTOM. TpeKH nepBHqHHX H BTO

p.HqHblX n--M880HOB perHCTPHPOBaJIHCI, npOBOJIO~liMH HCKPOBHMH KauepaMH 

( S. C. )c uarHHTOCTpHKUHOHHliM c~eMOM HHWOPMa~H /l4/. no CBoe~y 

npocTpaHCTB8HHOMY M8CTOnOJIOE8HHD 8TH Kauepli rpynnHpOB8JIHCI, B TPH 

6JIOKa:nepBbli1.-.nepe,llMHlll8HI,ID;BTOpOi1 - M8E'AY MHW8HI,ID H MarHHTOM, 

TP8THi1 - nocJie uarHHT8. Kal[JlaH HCKpoBafl'KaMepa per1tcTpHpOBaJia KOOp

,llHHaTy npoxOJK}.l8HHfl qaCTHU O}.lHOBp8M8HHO B }.IBYX npoeKUHflX - rop.HaOH

TaJII,HOil X H B8pTHK8JII,HOi1 Y ( OCI, Z HanpaBJI8H8 no OCH nyt!Ka ) • 

~fl BOCCT8HOBJI8HHfl npocTpaHCTB8HHOi1 Tpa8KTOPHH qacTHu;t,I 0}.IH8 Kauepa 

Bl 6JIOK8 H no }.IB8 BO n H Ill 6JIOKaX 6HJIH noBep11yTbl OTHOClfT8JlI,HO }.lpy

rroc: Ha- yron 45°. 

TaK KaK B 8HaqHT8JlI,HOil qacTH cnyqaeB qacTHU!i nyqKa npOXO}.ll'IJIH 

qepea BO}.lOpO,llHY,ID MHlll8JII, 6ea B8aHMO}.l8i1CTBHH, a .B 8KCnepHM8HT8 Hayqa

JIHCI, ·M8Jlble yrJibl paCC8HHHfl, llt8JiaT8JII,HO 6blJI0,8llle ,llO aanycKa HCKpOBliX 

Ka.Yep onpe,ll8JIHTI,, OTKJIOHHJICH JIH nepBHqHHil nHOH B MH1118HH HJIH HeT. 8Ty 

aa,llaqy C noMOlll!,D Tpex nap nponopUHOHaJil>HblX Kauep (P.C.) pe111an 
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> aHanoroBlill nponeccop/I5/. B Kax;noll nape o;nHa Kauepa onpe;nenana K0-

,1 op;nHHaTy 118CTHUli B x,- a ;npyraH B Y-npoeKnHHX. B mo6oll MOCKOCTH, xz 

I HnH vz,no ;nByM Kawepaw, pacnonoxeHHliM nepe;n wweHDD, uoxHo 6uno 

onpe;nenHTD, r;ne ;nonlltHa npollTH HepacceaBwaaca 11acTHUa B Kauepe aa 

MHW8HDD. OTKnOHeHHe peanDHOro MeCTS npoXOE,l{eHHH 118CTHUli B nocne;n -
• uell Kauepe OT oxH;naeuoro onpe;nenHnocD c nouomDE nponeccopa. EcnH 

OTKnoHeHH8 B KaKoll-nH6o MOCKOCTH npeBliWano aa;naaaoe, TO nponeccop 

~OPMHpOBan CHrHan, paapewaDDtHtt aanycK C08KTPOMeTpa. 

MOHHTOpHpOB8HH8 nepBH'llHliX 118CTHU, T.e. Bli;neneHHe H no;nc11eT 

HCnOnD3Y8MliX B SKCnepHMeHTe. 118CTHU ny11Ka, ocymeCTBnHJIOCD C nowomDD 

noporoBoro qepeHKOBCKOro c11eT11HK8 (C.C.),CnHHTHnnHUHOHHliX c11eT11H

KOB { SI - S 4, HALO ) H nponopuHOHaUHliX KaMep, pacnonmKeHHliX nepe;n 

IIHW8HDD. 

SanycK Cil8KTPOM8Tpa ocymecTBnHnCH npH HanH'llHH MOHHTOpHoro CHr

Hana, CHrHana paapemeHHH c aaanoroBoro nponeccopa, cHrHana co CnHH

THMHnHOHHoro C'lleT'llHKa Sr H npH OTCYTCTBHH cHrHaJia co c11eT11HKa aHTH-

COBil8.,ll8HHll A5, no;naBnHDmero aeynpyrne co6liTHH. 

IlpH aanycKe cneKTpOMeTpa KOOp;nHHaTli TP88KTOpHH 118CTHUli B HCKpo

BliX Kauepax H BO BTopoll nape nponopneoHanI,HliX Kauep, pacnonol!tenHlix 

Bl 6noKe, C'llHTliBanHCD perHCTpHpynmell sneKTPOllHKOll H nepe;naBanHCD 

Ha _Bli'llHCnHTenDHYD wawHHY (SB!,!) THna HP21I6B /l4/. C nouomDD sToll 

SBM BCH HH~OpMaUHH O perHCTpHpyeMOM co6liTHH sanHCliBanacD Ha MBrHHT-

,I Hlie neHTli H qacTH'llHO aHanHBHPOBanac» B xo;ne 8KCnepHM8HTa ;Z(nff KOHT

pona annapa~ypu /l6/! 

lKH;nKoi~;nopo;nHall MHW8H»" (H2) o6ecne'llHBana nocTOHHCTBO KOnH118CT

Ba BO;Z(Opo;na C TO'llHOCT»D ]tO 0,05% /l?/. BH8WHH8 OKHa MHW8HH 6linH 

y;naneHli B8~YYMHliYH pyKaBaMH Hal M8Tp C K8E.l{Oll CTOPOHli OT o6nacTH, 
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3anonHeHHOil BO~opo~OM. Ilone MarHHTa.6uno H3MepeHO C TOqHOCTLD 

oxono 0,1% /lB/. 

B sKcnepnYeHT8 npoB014MOCI, HBCKOnLKO THnOB 1113MepeHHM, OTnnqaJO

l!IMXCH UHill8HHMH 111 nornxauH sanycKa cneKTpOMeTpa. IlpH BumeonncaHHOM 

o6uqHOM sanycxe cneKTpOMeTpa, noMHMO 1113MepeHHll C MHmeHI,D, Hanon

HeHHOtt BOAOPOAOM, ocymecTBn11nHcI, H3MepeHHSI C nycToR MHmeHLD.Peryn11pHO 

BUITOnHSlnHCI, KanH6poB011H!,16 H3MepeHHH, Heo6xo~uue ]!JIH HBCTpOMKlll H 

KOHTpona pa6oTu aHanoroBoro npoueccopa, ]!JIH onpeAeneHlfH napaueTpoB 

nyqxa H xapaKT8PHCTHK cneKTpoueTpa. C uen1,10 npHBBABHHH KOOP~HSTHl:lX 

CHCTeM 6ROKOB B 8AHHYD CHCTeMy KOOP~HaT npOBO~RHCI, H8MepeHHH C 
~I 

BHKnl0118HHHY Ill pasuarHHqeH!WM uarHHTOM. Bee HauepeHHH BunonHSIRHCI, 

KOpOTKHUH ceaHcau111, B T6118Hlll6 KOTOPllX napaueTpH YCT8HOBKll1 Ill nyllKa 

6unH npaKTHqecKH nocTOHHIWMH,111 A8H!We paan111qHWC ceaHCOB uornH aHa-

8HpOB8TI,CH H638BHCHMO. 

B TpeTLell rnaBe onHCNB86TCH aHanHa ASHHWC, HaKOilnBHHWC Ha uar

HHTHHX neHTax, c-uen1,10 BHAeneHHH·co6uTnll ynpyroro pacceaHHH /l9/. 

BocCT8HOBR6HHe TpaeKTOpHM H npeAB8PlllT8HI,H8H (pl!RI,Tpa[UIH co6NTHll ocy-

IJl8CTBRHn_HCI, C noMOIJII,10 nporpaMMI,J II TRACKF INDI NG"• IIOHCK Tp8KOB 

B8RCH nOCR8AOB8T8RI,HO B KSlK](Oll MOCKOCTlll ( XZ H YZ) BC8X 6nOKOB. 

.ll1IH onpeAeneHHH Tpexa B nnOCKOCTH 6noxa AOCTaToqHO 61:lJIO B 88A8HHOY 

KOPHAOP8 OWH60K BAORI, npauon H8i!TH HCKPH B Tpex Kauepax H8 l:l8CTH B 

nepBOY, B qeTNpex H8 C8YH BO BTOPOY H B Tpex H8 mecTH B TP8TL8Y 

6noKax. 3TO CYIJl8CTB8HHO YY8HI,Wano B08MOJIHOCTI, llOT8pI, Tp8KOB Ha-aa 

HeajxpeKTHBHOCTett Kauep. IlapaueTpN H8llA8HHllX Tp8KOB BN11HCRHnHCI, Y8TO

AOY HaHMeHI,mHX KB8AP8TOB no KOOPAHHaTaM COOTB6TCTBYIOIIIMX HCKp. 

TpaeKTOp1m qaCTlll~ B cneKTpOMeTpe COCT8BnHnac1, 1118 TP8KOB, KOTO

pue B npeAenax ITHTH CT8HA8PTHWC OTKnOH8HHll 11CWHB8HHCI,11 B MHW8HH Ill 

uarHHTe. Kpoue Toro, XOTH 6I,J OAH8 nOB8PHYT8H xauepa KaK BO BTOpou, 

T8K H B TP6TI,6Y 6noxax AORXHa 6una YK88UB8TI, Ha npocTp8HCTB6HH08 
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COOTB8TCTBH8 OT06paHHhlX TP8KOB. IlpH ll0111CK8 Tp8KOB BOKpyr TpaeKTO

PHH 118CTHIJ;I,J uornH 6NTI, HallAeHU 11reHep1,1poBaHHNe" TP8KH, nonyqeHHUe C 

HCnORI,80B8HH8Y ~OHOBIDC HCKp. IlOSTOMY K8lK](Oll KOM6HH8UHll1 Tp8KOB 1 KOTO

paH uorna npeACTSBnHTI, TpaeKTOpHIO qac~HIJ;I,J B cneKTPOM8Tpe, np111nncu

Banoc1, 11111cno 
i I 2 . .? i 

1 = 3 ( 'tt,,rg,t + t ""5"~t + t tri:ck- } , 

2 
8Aec1, tmcna 't t,,,.~,t 

TP8KOB B YHW8HH H uarHHTe 

.t 
xapaKT8PH80BanH 11CilllllBaeMOCTL11 

H \"":~,,.,-t 
2 

COOTB8TCTB8HHO. B B8nH11HHy t tro1,lc. 

BXOAHRH ~8HOM8HOnornqecKHM llYT8M BN6paHHN8 qncna, KOTopue Y11HTNB8RH 

OTiqlOH8HHH KOOPAHH8T HCKP OT onpeAeneHHlilX no HHM Tp6KOB, cyuuapH08 

qncno HCKP BAORI, Tp8KOB H 11HCRO noBepHyTUX Kauep, OTM6THBWHX npo

CTp8HCTB8HH08 COOTB8TCTBll18 116:atAY TP8K8MH xz li1 YZ MOCKOCTell 6no-
: 2 . 

KOB. OT6111panac1, KOM6HH8IUIH TpeROB C MHHHMBR!,Hl,1)1 qncnou t 'ROTO-

paH AORJIH8 HaH6onee 6HH8RO BocnpOH8BOAHTI, HCTHHHYIO TpaeKTOpHIO qac

THIJ;I,J. 

qT06I,J yMeHLWHTI, tmcno C06I,JTHll, aHanHanpyeMWC BnocneACTBHH npo

rpauuon 11 • 5 UM X 11 , npOH3BOAHH8Cl, HX npe~BapHT8RLHaSI qmnupa1.1n11, 

IlpH KOTopoR OT6pacNB8RHCI, 88B6'AOYO H8HYJIH!,16 C06NTHH~ IlapaueTpI,J 

TP8KOB, H8it'A8HHWC nporpauuoll II TRACKF I ND I NG ", H Apyraa HH~op

MBUHH 06 OT06paHHOM C06I,JTHH sanHCUB8BHCI, Ha BTOpHqHyIO neHTy. 

,liaHHI,J8 co BTOPH11HOll neHTU HCnon1,aoBanHCI, nporpauuon II SUMX 11 

ARR BI,JqHcneHHH reoMeTpHqecKHX H RHH8M8THqecRHX BennqHH, nocTp08HlfH 

rHCTOrpaYM pacnpeAeneHHH 8THX B8nH'IHH H BUAeneHHH C HX nOMO~I,D 

co6UTHit ·ynpy~oro rr-p-paccellHHSI, 

Yron pacceHHHH 8 onpe;ziemmca no napauerpau Tpexon nepnoro n 

BTOporo 6nOKOB. ~Mnyn1,c pacceHHHOrO ITHOHa Prr BN11HCRHnCH no yrny 

OTKnOH8HHH qacTHIJ;I,J B ·uarHHTHOM none. JiepnHqHl,lll HYnyn1,c Ptnc H KBaA

paT nepeAaHHOro t1eTNpeX11111nyn1,ca t BOCCT8H8BnHB8RHCI, no yrny 
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pacceHHHH 9 H HMilYJibCY Pn nyTeM HCil0Jlb80BaHHH Kl'!HeMaTHKH ynpyro

ro pacceHHHH n-- ueaoHa Ha npoToHe. 

IlOMHMO TOqKH B8aHM0,1tettCTBHH Zint , nporpauua TaKlte BblqHCJIHna 

KOOp,1!HH8Tbl TpeKOB B IlJIOCKOCTflX cqeTqHKOB, nponopuHoHaJibHblX Kauep, 

,11eKo,11Hpoaana HH~?PN8UHIO co cqeTqH~oa_u aHanoroaoro npoueccopa,onpe

,11emma xapaltTepHCTHKH ,1!8T8KTOPOB H T~,1!. AHaJIH8 rHCTorpallM pacnpe,11e

JI8HHH reo11eTpHqecKHX H KHH8M8THqecKHX B8JIHqHH noaBOJIHJI no,1106paTb 

OilTHMaJlbHble KpHTepHH ,1!Jl8 OT6opa co6blTH8 ynpyroro rf"p-pac-

C8HHHH. 

Bcero npH aHeprirn: n-- ueaoHoB 40 r3B B o6nacTH 0,0012 < -t < 

0,0212 (r3B/c)2 6mro oTo6paHo ~5000 co6blTHtt, a npH aHeprHH 50 r3] 

B o6nacTHX 0,0018<-t < 0,0358 (r3B/c) 2 u 0,03< -t < 0,40 (r3B/c)2 

OKOJIO 8000 H 13000 C06b1TH8 COOTB8TCTB8HHO. 

B qeTB8pTOtt rnaBe OilHCblB88TCH BblqHCJI8HH8 nonpaBOK, He06X0,1lHMblX 

,1!JIH onpe,11eneHHH ,1!HcpqlepeHUHaJibHblX,ceqeHHtt C nouomblO OT06paHHblX co6bl

THtt / 20/. 

IlpH11cHeHHe aHanoroBoro npoueccopa, ocymecTBJIHIOl!lero au6opoqHblil 

aanycK cneKTp0118Tpa, npHB8JIO K noTepe H8KOTOpott qacTH C06blTHtt C 

yrnallH pacceHHHH,6JIH3KHMH K MHHHMBJlhHblM.IlpH BblqHCJI8HHH 3THX noTepb 

HCil0Jlb30BaJIOCb TO 06CTOHT8JlbCTBO, qTo npoueccop Bblpa6aTblB8JI CHrHaJI 

paapeweHHH Ha aanycK B Ka1t,11ott llJlOCl;QCTH ( X Z H YZ ) HeaaBlfClUIO 1 

npuqey ,1laHHble 06 STOii co,11ep1taJIHCb B Kallt,1!011 aaperHCTPHPOB8HHOII C06bl

THH. 8TO Il03BOJIHJIO, paccMaTpHBaH OT06paHHbl8 co6blTHH, onpe,11eJIHTL 

yrJIOBbl8 xapaKT8pHCTHKH pa6oTbl npoueccopa B Kallt,1lott IlJIOCKOCTH H C HX 

IlOMOl!lblO BblqHCJIHTb COOTB8TCTBYIOmHe nonpaBKH. · 

Onpe,1!CJI8HH8 n0Tep1 C06blTHtt Ha-aa reoueTpHH YCT8HOBKH npOB0,1!H

JIOCb M0,1!8JIHpoBaHH811 ynpyroro pacceHHHH B cneKTpoueTpe 118T0,1!0M 
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MOHTe-Kapno. IlpH 3TOM HCil0Jlb30B8.JIHCL peMLHble napaMeTpbl nyqKa, 

aaperHCTpHpoBaHHble B K8JIH6poaoqHwc HauepeHMHX. 

C Yll8HbW6HH811 yrna pacceHHMH 8 BOapacTaJia OWH6Ka onpe,1teJI8HHH 

TOqKH B38HM0,1!8ttCTBHH 6 Z ln't • PacqeT IlOT8pb C06blTHil, Bbl3B8HHblX 

8THM 06CTOHT8JILCTBOM, OCHOBblB8JICH Ha HCil0Jlb80BaHHH COOTHOW8HHH -- - --
/) Z int ,,...._, b R / 8 , r,11e 6 R - TOqHOCTb 11 ClliHBaHHH 11 Tpe!toB 1-ro 

H Il-ro 6JIOKOB B 11Hlli8HH. 

Ilepepacnpe,11eneHH8 KOOp,1!HH8THOtt HH~OpMaUHH Il03BOJIHJIO HCil0Jlb30-

B8Tb ;ztJIH onpe,11eneHHH sqxileKTHBHOCTH BOCCTaHOMeHHH TpaeKTOpHtt qacTHl.l , 
OT06paHHbl8 co6blTHH. TaK, HanpHuep, ;ztJIH onpe,1teJieHHH 3cpql8KTHBHOCTH 

KaKott-JIH60 Kauepbl Bcer,11a MOlltHO 6blJIO HailTH ,1lOCTaToqHoe qHCJIO C06blTHtt,. 

B KOTOpbIX HaXOllt,1!8HHe TpeKOB o6ecneqHBaJIOCb HeaaBHCHMO OT HCCJl8,1!Y8-

MOtt Kauepu. BbICOKOH ~eKTHBHOCTb IlOHCKa H BOCCTaHOBJl8HHH TP8KOB 

(98%) H H83HaqHT8JlbHaH npHM8Cb WOHOBblX TP8KOB Il03BOJIHJIH paccqHTaTb 

STY 9cpql8KTHBHOCTb B npe,1tnOJIOllt8HHH, qTO KaMepu pa6oTaDT He3aBHCH

MO ,1tpyr OT ,1tpyra. nonyCTIDIOCTb TaKoro npe,11nonoKeHHH Il0,1!TBep,1tHJiacb 

cnenH8JILHbIMH HCCJI8,1lOBaHHHMH. 

B ,1laHHOil rnaEe OilHCblBaeTCH TaKllte onpe,1teJieHH8 ~oHa OT nycTott 

IIHW8HH, Heynpyrux C06blTHtt, a B npHJIOllt8HHH npHB0,1lHTCH nonpaBKH Ha 

nornomeHH8 IlHOHOB B cneKTpoueTpe, cnyqattHble aHTHCOBna,1!8HHH H T.,1!. 

IlpH BblqffCJI8HHH ,1lH~epeHUHaJibHOro ceqeHHH B o6naCTH KYJIOH-H,1!8pHott 

HHTepq>epeHUHH YqHTHBaJIMCD TaKllte ~8KTbl MHOroKpaTHOro pacceHHHH B 

uHmeHH 121/ H Y/JIOBoro paspemeHHH cneKTpoueTpa ( 6 8 = 0,14 upa~) 

/22/. 

IlHTart·rnaaa IlOCBRl!l8Ha onpe,1!8JI8HHIO B8JIHqHH f> H B, H B Hett 06-

cyx,11a10TC~ nonyqeHHble pesynLTaTH / 23,24/. 

,llHcpqiepeHUHaJibHble ceqeHHH d5 B 06JiaCTH KYJIOH-H,1lepnott HHTep
d t 

W8P8HIUIH- OnHCblBaJIHCD 'CJI8,1!YIOl!l8il ~opuynott: 
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d6 .. 2 [ dt =F;/t +(2F~/ltl)•JmA(t) y-Cos25-

-S,n2o) + (1 + 5l) C ImA(OJ2. (I) 

3,llec:r, .P-:::: Re A (0) / lm A (0) - OTHomeHHe pean:r,Hott qacTH 

aunnHTY.llhl K MHHMott ~H ynpyroro pacceaHHH Bnepe,ll: o - ~aaa 

Be Te 1251; Fe = [ ( 2 fir ) e
2 

/ v ] · F , r,lle F - ~opu~aKTOp a,llpo-

Ha, a V - CKOPOCTl, HaneTa10111ero llHOHa B naCiopaTOpHott CHCTCMC • II pH 

BhlBO.lle (I) npe,llnonaranoc:r,, qTo _p ( l ) z :.P (OJ , a 
. . . B 

Im Attl = JmA(O)·exp(- 2 ·\tl), 
r,lle BenHtmHa Im A ( O) onpe,llenanac:r, c nouo111:r,10 onTHqecKol.t Teope-

Mhl Ha .llBHHhlX no nonHhl11 ceqemrnu / 5/. HeHaBecT~e napa11eTphl _ .P H B 

HaXO,llHRHCb ~HTHPOB8HHell ,ll8HHhlX no ~op11yne (I) ( CM.pHc.2). B pe-

ayn:r,TaTe CihlRH nonyqeHhl 8HaqeHHH 9 = - 0,074 ± 0,049 

( 0,0DI2 < - t <. 0,0212 (I'3B/c)2 ) H f = - O,OCJ7 ± 0,036 

( 0,0DI8 < -t < 0,0358 (I'3B/c)2 ·j npH 8HeprH~·40 H 50 f3B COOT

BeTCTBeHHO. llpHBe,lleHHhle OIIIHCiKH Bhlq1rnneHhl C yqeTOM CHCTeMaTHqecKHX 

norpenJHpcTell. 

J!H~epeamian1>Hoe ceqeaHe B oCinacTH 0,03 <. - t < 0,40 (I'3B/c)2 

npH 8HeprHH 50 I'3B.onHChlBanoc:r, 8KCnOH6HIU1an1>HOl.t ~YHKIU!el.t 

d6 _ d61 dl - dt . elCp(-B Ill). ( 2) 
t=O · 

B peayn1>TaTe ~HTHpOB8HH.JI ,ll8HHhlX ( p11e.3) 6hlna onpe,lleneHa B6nH-

qHH8 napaueTpa H8KJIOH8 B = 9,07 ~ g.~g (I'3B/c)-2• ~PHBe,ll8HHhl8 
' OIIJH6KH yqHThlB810T CHCTCM8THqeCKYIO norpemHOCTI, H8MepeHHl.t. 

IlonyqeaHhle aHatieHHH _p H B xoporuo cornacyJJTCH c peay.n1>Ta~aMH 

8KCll8PHIICHTOB, BhlllDnH8HHhlX,H888BHCHMO Ha TOM ze cepnyxoBCKOM ycRo

PHTene, HO ,llpyrott M8TO,llHROl.t 126 •27 •28/~'IlPH BTOM C.1I8,llyCT yqecT:r,, 

tiTo BHaqenHe napaueTpa B aaBHCHT OT BH6pa-~Horo HHTepBana / 4 , 29/. 
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,nruume HaCTO.flllleii pa.60TU B paMRa.x COBpeMemrnx TeO!)Illl BITOJIHe corJia

CYJOTCJI C o6II1ei1 naprnHoii a,n;poHH.HX B3ailMO.n;eilCTBHH, no.ey-qeHHOli B pe

syJI:r.TaTe aRcnepuMeHTOB, npone.n;eHHUX Ha ycRopnTeJI.flX B_CepnyxoBe, 

UEPJ-!"e H EaT:mrn. 

OcHonmte pesyJI:r.TaTu ormcaHHllX B .n;nccepranrrn MeTo.n;R-qecrorx 11 

' q:rrnI1<1eCirnX l'ICC.i:Ie.n;oBalllI:M CBOMTCJI R CJiem,meMY: 

l. .I(M aHaJin3a nepB11-qHoii mrcroPII3Wll'I, HaROM6HHOH Ha MaI'IDITllllX 

JISHTax, cos.n;rum nporprol!Ma non:cKa II peKoHcTpy~n: co6aTUii. 

2. Paspa.6oTaHa nporpaMMa Bl:l,ll;SJieHllJI ll H,ll;6HTUtpllKBI(IIII co6uTIIil 

ynpyroro n-p-pacc:eJIHHJI. Ha~eHU onTHMaJI:r.HHe reOMeTpt'lecrore n: Rn:He-:: 

Mamqecrore HpllT6p:lrn OTC!opa, Y'IllTJIBalOllll16 xapaRT6pllCTllRll cneRTpoM6Tpa 

H yCJIOB11JI npoBe.n;eIIHJI 3RCll6puMeHTa. 

3. Onpe.ne11eHH xapa1tTepHCTHKlf .neTeKTOpOB H ,itpyr1rn ' napaMeT'

pu, Heoe!xo.n;m.rne .n;JIR B!l'llICJiem1JI nonpaBoR R .n;:n@lepeim,iaJII>HOMY ce-qeHllJO. 

C noMOl!l!,D p,gita nporpaMM B!llllfCJieH!l nonpaBirn, o6yCJIOMeHH!,!6 Ta-

IWMll Bq~6RT8MJ1, KaR B!le!OpolJHHli sanycR Cil6RTpOMeTpa, reOM6TpllJI ycTa-

, HOBRU. 'arjicpeRTliBHOCTI, llCRPOBb!X RaMCp II .n;mrnMll. 

4. _c nOMOIIII,JO yKa3aHH.HX nporpaMM oOpaOOTaH BeCI> CTaTHCTlftlec

~il. MaT6!)l1M, Ha.ROM6HHUll B :xo.n;e 3HCil6pI1M6HTa. 06pa.60TR8 .n;aHHb!X BH

IlOJIHeHa 'AllCC6:pTaHTOM B BWlllCJlllTeJibHOM U6HTpe 11qiBS (CepnyxoB) B oc-

HOBHOM Ha SBM IC L I900. B pesyJI:r.TaTe onpe.ne11eHu .nuqxf)epeanu-

aJibHHe ce'36Hli.lI ynpyroro n-p-pacce.RHH.R B o6JiaCTH 0,0012 <. 

- t <. 0,Cl::I2 (I'aB/c)2 Ilp! :meprrurx nepBil'¾HllX IlllOHOB 40 I'aB 11 B 

o6JiaCTJIX 0,0018 <. --t <. 0,0058 (raB/c)2 :n 0,03 <. -t <. 0,40 (raB/c)2 

Ilpll 3H6prllll 50 I'aB • 

5. B pesyJI:r.TaTe aHaJ!llsa ,It1I(l!11J6peH1J;RMI>HHX ce-qem1il no11yqeHu 

3HalJ6Hl'IJI B6Jll'l'3IIH _F II B, KOTopuc ,ll;OBOJII,HO xopomo corJiaCyYOTCJI C 

.n;pyrl!Mll :mcnepHMeHTaJII>IMIIlI pesyJI:r.TaTm.m H c npe.n;cnasamIJ'lMll coBpeMeH

HWC T60!)Illl. 
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OciloBH!le pesyJI:r.Tam ,lU'lccepTailllll ony6JI1,mo11aHil B pa6oTax ' 

I9,2D,23,24/ a 'AOKJia,lll:lBaJIHc:r. Harr-« Mez~Hapo~o~ KOH~epeH~H no 

3Jiell8HTapiwu llaCTHitall (-SKC-aH-IlpoBaHc, I973 r~ ) H XYil-tt Me~y

HapO'AHOtt KOH~epeH~H no ~H3HK8 llHCOKHX 5H8pl'Htt ( JIOH'AOH, 1974 r.) 
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