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A6neea B.r. 11 np. PI - 10565 
3KcnepiiM2HTBJlhHbie UBHHbte no U11¢paKUIIDHHDMY pacceRHIIIO 

a -"'BCTIIU np11 17,9 faB/c HB npOTDHBX II SIUpax liP, C, /JJ, l'u 

Ha onnonneqeaoM cneKTpoMeTpe ycTaHDBKII • Anh¢a• obtJIII BbtnonneHbt 

aoCDJl!OTHhie 113MepeHH!i ceqeHIIII UlltjlpaKUIIDHHDro pacceRHHSI a -"'BCTIIU C HM

nyJihCDM 17,9 raB/c Ha npoTOHBX II Rnpax lie, c' Af ' Cu. 
OniiCBHB npouenypa H3MepeHHA H oopaoOTKH aKcnepiiMeHTBJlhHOII HH

¢opMBUHII H npHBOUSITCSI UBHHbte 0 nn<f><PepeHUIIBJlhHbiX Ce"'eHHSIX pacceSIHIISI 1 

napaMeTpB;. UlltjlpaKUHDHHDrD KOHyca, flDJIHblX Ce"'P.HHSIX B31liiMOUefiCTBIISI 1 

nonHbiX ceqeHHRX ynpyroro H neynpyroro pacceRHIIA, 

PaoOTil BhlnOJIHeHa B na6opaT:>pll11 Bb!COKIIX aneprnll OM SlH. 

CoofiweHBe OfiWABReBROrO BHCTBTYT& BAepiiW:I BCCneAOII&HBI . .lbfiHa 1977 

Ableev V.G. et al. PI 

Experimental Data on Diffraction Elastic 
Scattering for 1'7. 9 GeV /c a -Particle on 
Protons and lle,C, fJJ, Cu Nuclei 

---1 
10565 

The measurements of the diffraction elastic scatter
ing cross sections for 17.9 GeV/c a-particles on pro
tons and Ill' , C, fJJ , Cu nuclei have been made using a 
magnetic spectrometer with proportional chambers and 
cE/dx detectors. 

The procedure of the exposure and data analysis is 
described. The data on the differential cross sections, 
the total cross sections of aA interactions (o 101 ,oJ, 
oR) and the slope parameters for the diffraction 
cones are presented. 

The investigation has been performed at the 
Laboratory of High Energies,JINR. 
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BBEj(EHHE 

C UCJILIO H3Y'ICHHJI .IJ.H<iJpaKUHOHHOrO MeXaHH3Ma B3aHMO

,IJ,CHCTBHJI a,D,pOHOB H3MepJJ.JIHCL afiCOJIIOTHLie 3Ha'ICHHJI .IJ.H<iJ

<iJepeHUHaJILHLIX ceqeuuii ynpyroro pacceJJ.HHJJ. a- qacTHU 

ua npoTouax H ,D,pyrux JJ.,D,pax. 

HcnonL3ooancJJ. MarHHTHLiii cneKTpoMeTp c nponopuuo

uanLHLIMH KaMepaMH H dE/dx - ,lJ,CTCKTOpaMH. fioJiy'ICHHLie 

npe,D,BapHTCJILHLie pe3yJILTaTLI, KaCaiOIUHCCJI <iJopMLI ,D,H<lJpaK

UHOHHOrO KOHyca H cpaBHCHHJI .D.H<ll4JepeHUHaJILHLIX CC'ICHHH 

C paC'ICTaMH 3HKOHaJILHOrO THlla, y)l(e ,lJ,OKJia,IJ,LIBaJIHCL /1/. 

HH)I(e onucLioaeTcJJ. npoue.D.ypa H3Mepeuuii H o6pa6oTKH 

fiOJIY'ICHHOH HH<iJOpMaUHH, npHBO,lJ,JITCJI Ta6JIHULI yrJIOBLIX 

pacnpe,D,eJieHHH H OUCHKH fiOJIHLIX Ce'leHHH a , aR , a n H 
tot er_ 

pa,D,HYCOB aA-B3aHMO,lJ,CHCTBHH, C,IJ,eJiaHHLie 6e3 BBC,!J,CHHJI 

nonpaBOK Ha 3JICKTpOMarHHTHLie 34J<lleKTLI B ,D,H<lJpaKUHOHHOM 

fiHKe. 

1. IIPOBEj(EHHE H3MEPEHHH 

lly'IOK anL<iJa-qacTHU c HMnynLcoM P 0 =17,9 F3B/c H 

HHTCHCBBHOCTLIO I 1-'-5/ 10 5 'lacm/uMn BLIBO.D.HJICJJ. H3 cuux

po<iJa3oTpoua 3a opeMJJ. /0,3+0,5/ c. 
A6coniDTHaJJ. BeJIH'IHHa P 0 6Lina H3Mepeua c TO'IHOCTLIO 

0,8%, a HMllYJILCHLIH pa36poc nyqKa (~p /Po) He npeBLIWaJI 
-3 10 H onpe,IJ,enJJ.JICJJ. napaMeTpaMH ycKopuTeJIJJ.. 

YcmaHoeKa /puc. 1/ BKJIIO'Iana B ce6JJ. nponopuuouanL

HLie KaMepLI, MOHHTOpHLIC CUHHTHJIJIJIUHOHHLIC C'ICT'IHKH 

H C'leT'IHKH, npe,D,Ha3uaqeuuLie ,IJ,JIJJ. onpe,D,eneHHJJ. 3apJJ.,D,a 

BTOpH'IHOH 'laCTHULI no BCJIH'IHHe HOHH38.UHOHHLIX fiOTepL 

B CUHHTBJIJIJITOpe. 
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Bbi,D:eJieHHe MOHHTOpHbiX 'laCTH~ npOBOAHJIOCb C'leT

'IHKaMH S 1 2 4 , A 1, a TaK)I(e nponop~HoHaJibHbiMH KaMepa

MH llKl ,2, rrpH'IeM OT Ka)I(,D:OH ITJIOCKOCTH 3THX KaMep Tpe-

6oBaJIOCb O,D:HOITpOBOJIO'IHOe Cpa6a TbiBaHHe • 

llpHMeCb OAH03apH,D:HhlX 'laCTH~ B MOHHTOpHOM ITY'IKe 
-3 

He npeBbiillana 10 3a cqer Bbi6opa cne~HaJibHoro pe)I(HMa 

pa60Tbl MOHHTOpHbiX ,D:eTeKTOpOB. 

KaMepbi llK1 ,2 cny)I(HJIH AJIH onpe,n:eneHHH rpaeKropHH: 

na,n:aiO~HX Ha MHilleHb 'laCTH~, llK3- 5 - AJIH onpe,n:eJieHHH. 

TpaeKTOpHH BTOpH'IHbiX 'laCTH~. )l.JIH HMITYJibCHOro aHaJIH3a 

aropHY:HbiX qacrH~ HCITOJib3oaanHcb llK3-7. CY:eTY:HKH SB 173 
6biJIH npe,n:Ha3HaY:eHbl AJIH H3MepeHHH HOHH3a~HOHHbiX ITOTepb 

BTOpHY:HbiX qacTH~ I dE/ dx -cqeTY:HKH/, a CY:eT'IHK 83 -
HOHH3a~HOHHWX norepb qacTH~ nepBH'IHoro nyY:Ka. CY:er

Y:HKH S 5 6 npHMeHHJIHCb AJIH onpe,n:eneHHH 3cPcPeKTHBHOCTH 

YCTaHOB~H. llepe,n:aqa HHcPOpMa~HH H3 YCTaHOBKH B 3BM 

ITpOHCXOAHJia B OAHOM H3 CJie;::J:yiO~HX CJiyqaeB: 

1. llpH npOXO)I(,D:eHHH Ka)I(,D:OH MOHH'fOpHOH Y:aCTH~bl 
/KoHTpOJibHbiH TpHrrep M/. 

2. a/ npH HaJIH'IHH CHrHana TRl=M A/ecrb pacceHHHe/A 

11JII1, 
6/ npH HamPmH cHrHana TR2=TR1A /3apHA qac

TH~bi 3a MarHHTOM > 1 I. 

3,n:ecb 11JIJ1 - CHrHaJI 0 cpa6aTbiBaHHH XOTH 6bi OAHOH 

npoaono'IKH a o,n:Hoii H3 KaMep ilKS, ITK6 /reoM. 1/ HJIH 

llK6, llK7 /reoM. 2/; TRl H TR2 - pa6oY:He rpHrrepbi. 

YcnoaHe "EcTb pacceHHHe" npoaepHnocb cne~HaJibHbiMH 
~HcPPOBbiMH npo~eccopaMH, COITpH)I(eHHbiMH C llK1, 2, 4. 

YCJIOBHe "3apHA Y:aCTH~bl 3a MarHHTOM > 1" COOTBeTCTByeT 

perHCTpa~HH B dE/dx -cqeTY:HKaX CHrHaJIOB C aMITJIHTy,D:aMH, 

npeBOCXOAH~HMH ycTaHOBJieHHhlH nopor • 

Tom~HHa MHilleHeH: /eM. ma6A. 1/ no,n:6Hpanacb TaKHM 

06pa30M, 'iT06bi 3cPcPeKTbl MHOrOKpa THOrO pacCeHHJ;IH B Be

~eCTBe MHilleHH 6biJIH OAHOrO ITOpH.IJ.Ka C 3cPcPeKTaMH, BHOCH

MbiMH KOHe'IHbiM yrJIOBbiM pa3pellleHHeM YCTaHOBKH. 

llo,n:p06HOe OITHCaHHe YCTaHOBKH H opraHH3a~HH ee pa-

60Tbl ITpHBe,D:eHO B /2/, 

5 



Be~ecTso 

BO)J,OpO)J, 

renuu 

yrnepo)J. 

aJIIOMHHHH 

Me)J,h 

Ta6Aut~a 1 

Ton~uua I z/cM 2 I 

0,847±0,001 
1 ,494±0,002 
2,000±0,010 
1 ,463±0,006 
1 ,370±0,011 

2. flPOL!EAYPA 05PAEOTKH AAHHblX 

AuanuJ uu¢opMau.uu nposo)J,HJICH B 2 3Tana. Ha nepsoM 

onpe,11.enHJIHCh He06XO)J,HMhie reOMeTpH'I.eCKHe KOHCTaHThl, 

BhliTOnHHJICH npe)J,BapHTeJihHhlH OT6op C06hlTHH pacceHHHH 

H COCTaBnftJIHCh "neHThl BTOpH'I.HhlX )J,aHHhlX". Ha BTOpOM 

3Tane oT6upanach co6hlTHH ynpyroro pacceHHHH H uaxo)J,u

JIHCh .11.H<l><t>epeHU.HanhHhie Cel.J.eHHft. 

l1CITOJlh30BanHCh cne)J.yiO~He KpHTepHH OT6opa COfihiTHH 

ynpyroro pacceHHHH: 

- )J,OCTaTOl.J.HOCTh HH$OpMaU.HH )J.nft onpe)J,eJieHHft TpaeKTO

pHH 'iaCTHU.hl ,11.0 MHUJeHH H Ja HeH, HaXmt<)J,eHHft yrna OT

KnOHeHHft l.J.aCTHl.\hl B MarHHTe H OU.eHKH~ee JapH)J,a; 

- TpaeKTOpHH l.f.aCTHU.hl )J,O H nocne npOXO)K)J,eHHft MHllleHH 

)J,On)I(Hhl XOpOlllO "ClllHBaThCft", T .e. paCCTOHHHe Me)I()J,y 

HHMH B npOCTpaHCTBe )J,On)I(HO fihiTh r _5 canst; 

- )J,nH co6hiTHH, JanucauuhiX B pa6ol.J.eM Tpurrepe, z 

KOOp)J,HHaTa TOl.J.KH BJaHMO)J,eHCTBHft )J,On)I(Ha HaXO)J,HThCft 

B paHOHe MHllleHH; 

- OTKnoueuue yrna nosopoTa B MarHHTe OT cpe)J,uero 

lsenHl.J.HHa 8231 )J,OJI)I(HO COOTBeTCTBOBaTh ynpyrOMY ITHKy: 

18 23 1 ~ const; 

- aMITJIHTy)J,a Caruana OT dE/ dx - Cl.J.eT'iHKOB (A SB) 

)J,On)l(ua npesocxo)J,HTh AoiT.e. JapH)J. > 11. 
OrpaHHl.J.HTenhHhle KOHCTaHThl BhlfiHpaJIHCh Ha OCHOBa

HHH pacnpe)J,eneuuii, npaBe)J,eHHhiX ua puc. 2-o-5. 

6 

E
::c 

IC 

8 
z 

D 
1 

! 
3 5 ? MM 

Puc. 2. PacnpeoeAeHue co6brmuii no paccmoJtHU10 r MeJKOy 
mpaeK1110pUJIMU '-WC111Utl 00 MUUieHU U 3a HeU. 

Au¢¢epeHt~UaAbHbte cet~eHUJl "ynpyroro" pacceHHHH IT .e. 

cyMMhi ynpyroro pacceHHHH H pacceHHHH c BoJ6y)I()J,euaeM 

H)J,pa- MHUJeuul onpe)J,enHnHCh no ¢opMyne: 

d!1 

N
- full N--; empty 

1 i i 
----- · [ ---- - -e--e- J • 
2rr • ('..(} • K .H)..I F • E f ' F • t f 

111 
da. 

I 

J,11.ech F - MOHHTOPHhiH noToK, K .H/..1 - l.f.Hcno H,11.ep B MH

UJeuu, < f - "3$$eKTHBnoe norno~euue" - K03$$auueuT, 

Yl.f.HThiBaiO~Hii 3$$eKTHBHOCTh cneKTpoMeTpa H norno~euue 
ITa)J,aiOIUero H pacceHHHOrO ITYl.J.KOB B BeiUeCTBe CITeKTpOMeT

pa, N i- l.f.Hcno co6hiTHH B i -M "KapMane" rucTorpaMMhi 
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Puc. 4. PacnpeOeAe1we co6&Jmuu no yzAy 0 23 6 omHocu
meA&HblX eOUHU{#QX, zoe 2AQOKUe KPU6ble - exp (-e. 2 /2a 2 ) ' 
u =1 ,25 Mpao - pa3pewe11ue ycmaHo6KU. 23 

no yrny paccexuux, nonpaaneuuoe ua zeo.Mempu'lecKy10 
3(/Jf/JeKmU6HOCmb CITeKTpOMeTpa,KOTOpax paCC'IHTbiBaJiaCh 
MeTO.IJ;OM MouTe- Kapno. Mo.IJ;enupoaanach pa6oTa Tpurrepa; 
B Ka'IeCTBe BXO.IJ;HhiX .IJ;aHHbiX HCITOJlh30BaJIHCh llpOCTpaHCT
aeHHhie u yrnoBLie pacnpe.D;eneuux nyqKa . 
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Puc. 5. Pacnpe6eAeNue co6blmuu no eeAut.tuNe cucNaAoe 
om dE dx - ct.temt.tuKoe. 

3t/Jt/JeKmU8NOe nOcAO!JleNUe no CBOeMy CMbiCJlY npe.IJ.CTaB-

]\\0 
JlHeT BeJlH'iHHY 'f-~~·f" .r.ue l'\ 0 - '-IHCJ10 '-JaCTHU, 

He ucnbiTaBIIIHX BJaHMo.ueiicTBHH, F 1 - noToK Ha MHilleHb, 
f a - J$$eKTHBHOCTb cneKTpoMeTpa. 

3$¢eKTbi KOHe'-IHOro annapa TypHoro pa3pellleHHR /BKmo
YaiO~ue H J$$eKTbl MHOrOKpa THOrO pacce HHHH/ He n03BO
JlRIDT HJMepHTb JTY BenH'-IHHY Henocpe.ucTBeHHO. O.uHaKo 
<r MO)I(HO CBRJaTb c '-IHCJlOM YacTHU N 1W0 ), HeucnbiTaB
IllHX pacceRHHR 60J1bllle, '-I eM Ha yron I} O , COOTHO!lleHHeM 

00 

N W ) = F · < + {" f((}) U dO l 0 f . 
r.ue fW)- JaKoH pacceRHHR. 

() 

10 

IJOCKOflbKY BeflH'iHHa f(e) 3apaHee He H3BeCTHa, KOJ$
lPHUHeHT 3$$eKTHBHOrO norno~eHHR HaXO~HTCR C nOMO~biD 
nocne~oBaTenbHbiX npH6nmKeHHH. BHa'iane, c noMO~biD nH
HeHHOH 3KCTpanonRUHH no nepeMeHHOH 0 2, HaXO~HTCR 

N 
1 

W ) 
BenH'iHHa < 

0 
= Cim ----. )].ng 3Toro HcnonbJyeTCR HH-

(J_,o F1 

$opMaUHR, HaKonneHHaR npu KOHTponbHOM Tpurrepe. ,[l.anee 
E 0 llpHMeHReTCR ~ng HaXQ)K~eHHR B o6naCTH yrnoB, r~e 
MHOrOKpaTHOe pacceRHHe HeCy~eCTBeHHO, lPYHKUHH f(e) /no 
Ma TepuanaM pa6oqero Tpurrepa/, KOTopag napaMeTpHJyeT
CR B BH~e 

f(()) = Af exp(b f t((})) +A eexp(bet<e)), 

r~e A 1 , h 1 - napaMeTpbi, xapaKTepuJyro~ue pacceRHHe Ha 
Be~eCTBe MHilleHH, A c , be - Ha Bel.lleCTBe cneKTpOMeTpa. 

OKOH'iaTenbHaR oueHKa J$$eKTHBHoro norno~eHHR ~e
naeTcR OnRTb no MaTepHanaM KOHTpOllbHOrO TpHrrepa H3 
ycnOBHR MHHHMyMa lPYHKUHOHana 

(). 
I 

- - ? 
M<< 1) = ~!N 1 W.) -[F ·(r + J OfW)d0]!-

1 I l 0 

r~e (" 1 napaMeTpHJyeTCR flHHeHHO: f~ (0) = a + b 0 ; 
Ja oueHKY ( f 6epeTcR napaMeTp a. 

0 KOppeKTHOCTH OnHCaHHOH npoue~ypbl rOBOpHT TOT 
$aKT, 'ITO <-· (e) = const /eM. puc. 7/. Hau~eHHbie 
TaKHM o6pa30M 3Ha'ieHHR f f HCnOflb30BaflHCb ~ng Bhl'iHC
neHHR ~u$$epeHuuanbHbiX ce'ieHHH no $opMyne /1/. C uenbiD 
npoBepKH caMocornacoBaHHOCTH npoue~ypbi 6binH c~enaHbi 
OUeHKH nonHbiX Ce'ieHHH no $opMyne: 

< f = f • < e • exp (-a • K ) 
a f tot M 

/Benn'IHHY <a Mbi onpe~engnu Ha none co6biTHH c MeT-
KOH KOHTponbHbiX C'ieT'iHKOB S 56 I. PeJynbTaTbi TaKou 
oueHKH cornacymTcR c peJynbTaTaMu B ma6A. 5. 

3. PE3YJibTATbl 

J(u¢¢epeHf1UQ/lbHble cet.teHUJI ynpyroro ap pacceRHHR 
H cyMMa ceqeHHH ynpyroro u KBaJHynpyroro /c B036y)l(
.ueHHeM MHilleHH/ pacceRHHR aa , aC , aAC , aCu npHBe.IJ.eHbl 
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..... 
. t-J 

Tad.Dua 2 

8.:11U5 It! R2 He c Al Cu 
llpiUl raJ2 /c2 .!i!! JII!J/rsB2 /c2 ~ ~c2 M ~/c2 .9:!% ~~ .JJ§.6~ dt cJt cit dt dt raB/c2 

I 2 3 4 5 6 7 

5.25 0.00678 14.70 ::0.31 23.4 ± 0.7 35.40 :!: 1.4 

5.95 O.OII3 II.OO±o.24 15.7 :!: 0.5 18.02 ;!; 0.96 

6.65 0.0141 4.05 ± 0.17 8.26 ±o.17 9.8I ;!; 0.34 8.19 ;!; 0.61 

7.35 0.0172 3.03 :!: 0.13 5.72 :to.I2 5.75 :!: 0.25 4.96 :!: 0.44 

8.05 0.0206 622 ± 16 2.61 :to.10 3.98 :to.09 3.35 ± 0.18 3.67 ± 0.40 

8.75 0.0244 523 .;t 13 1.91 ± 0.08 2. 73 :to.07 !.98 :!: 0.13 3.01 ± 0.25 

9.45 0.0285 442! IO 1.58 :!: 0.07 1.89 :to.os 1.35 ! O.IO 3.26 :!: 0.22 

10.15 0.0328 365! 8.0 !.21 ± 0.06 1.23 ::0.04 o. 960 ± 0.078 2.75 ± 0.18 

10.85 0.0375 305± 7.1 0.924:!: 0.027 0.816±o.032 o. 941 ± 0,066 2.24 ± 0.14 

II.55 0.0425 275± 7.2 CH28! 0.021 0.593±o.026 o. 952 ± 0.059 1;75 ± 0.12 

12.25 0.0478 255.: 5.5 o.sos± o.or8 0.458:to.022 0.936 ± 0.054 1.30 :t 0.10 
12.95 0.0534 20!± 4.8 0.350± 0.015 0.354:to.018 0.831 ± 0.047 0.818 ;t 0.082 

I 2 3 4 5 6 7 

13.65 0.0594 170. ! 4.4 0.268 ! 0.0!4 0.308 ! 0.017 0. 765 ± 0.045 o.w ± 0.074 

14.35 0.0656 140. .: 3.8 0.180 .t. O.OII 0.295 j; 0.017 0.476 ± 0.038 0.671 j; 0.072 

15.05 0.0722 107. .: 3.4 0.139 .± O.OIO 0.299 j; 0.017 0.5« j; 0.()4.4 0.393 I 0.065 

15.75 0.0790 87.8 ! 3.0 0.104 ! 0.010 0.254 ! 0.017 0.321 ! 0.032 0.298 ± 0.059 

16.45 0.0862 72.5 ! 2.5 o.oa12 .: o.cx:ro 0.240 .! 0.014 o.n' ± o.o31 0.459 ! 0.058 

17.15 0.0937 52. I .: 2.0 0.0650 ! 0.0070 0.212 ! 0.013 0.234 ;!; 0.027 0.534 j; 0.05'7 

17.85 0.102 41.8 ! 1.7 0.0584 ! 0.0069 0.!87 ! 0.012 0.177 :!: 0.024 0.347 ! 0.050 

18.55 O.IIO 30.0 ! I.4 0.0439 ! 0.0056 0. :'73 ; C.CI2 0.200 .! 0.023 0.317 .! 0.042 

19.25 O.II8 21.8 ! I.1 0.0326 ! O.OC63 O.IIJ ! 0.010 0.148 .± 0.020 0.184 ± 0.035 

19.95 0.127 20.6 :!: I.O 0.0318 ! 0.0048 0.1a2 ± 0.009 0.189! 0.021 0.317 .! 0.038 

20.65 0.136 12.4 ! 0.82 0.0340 ! 0.0047 0.0861 ! 0.0083 0.188 ! 0.022 0.158 .: 0.032 

21.35 0.145 10.2 ! 0.76 0.0171 ! 0.0037 0.117 ! O.OIO 0.154 ! C.02I 0.226 .: 0.037 

22.05 0.155 5.82 ! 0.56 0.0204 .! 0.0043 o. ans:t o. 0039 0.106 .! 0.019 0.154 ! 0.034 

22.75 0.165 4.37 .± 0.50 0.0363 ± 0.0049 0.0592 .: 0.0069 0.140 .: 0.020 0.143 ± 0.029 

:c:;;s.45 0.175 3.67 ! 0.49 O.OIIO ! 0.0034 0.0598 ! O.OU79 0.0609! 0.014 0.081 ;!; 0.024 

24.15 0.186 2.56 ± 0.52 0.0213 ± 0.0052 

24.85 o.nn !.84 ± 0.47 O.OII8 ± 0.0051 

25.55 0.205 1.62 ± 0.47 0.0079 ± 0.0036 
..... 26.25 0.220 1.02 ± 0.32 (o) 



B ma6/l. 2 H Ha puc. 6. ,[J.aHHhie 3Toii Ta6nHIJ.hi He BnonHe 
a,JJ,eKBaTHhl "HCTHHHhiM" .JJ.HdJdJepeHII.HanhHhiM Ce"'eHHHM; Ja
.n.aqa 06 HX H3Bne"'eHHH OTHOCHTCH K Knaccy "HeKoppeKT
HhiX" 131 H ee perneHHe npe.n.cTaBnHeTcH HaM Heueneco
o6pa3HWM. llo3TOMY cpaBHeHHe TeopeTH"'eCKHX paC"'eTOB 
c .n.aHHhiMH ma6A. 2 cne.n.yeT npoBO.JJ.HTh nocne npeo6pa3o-

BaHHH 

~(t) 

da 
dt 

dt 'jKCJI. 

B COOTBeTCTBHH C dJopMynoH 

t + T ' 
I u u < t ') . v. < t ', t >dt' , 

t - T dt' 
/4/ 

') 

, 
1 

h/\tl-\'\t'\)~ . vtt' \ tt · 
W(t 0 ~ ---- exr1!- ------- lexrJ\- ---II (----) 

' 22' 2:l . 220 22' 
Po a 2P o a Po a Po a 

r.n.e W(t', t) - d>YHKIJ.HH, onHChlBaiOIII.aH annapaTypHoe 
paJperneHH~. /3.n.ech p 0 - HMnynhc ny"'Ka, a - Mo.n.a p3neeB-
CKoro pacnpe.n.eneHHH, annpOKCHMHPYIOIII.ero 3KCnepH-
MeHTanhHOe yrnoBoe pacnpe.n.eneHHe Ha "nonHoii" MHIIIeHH 
B6nH3H HyneBoro yrna pacceHHHH B KOHTponhHOM TpHrrepe, 
I a= 0,8 Mpao He3aBHCHMO OT MHIIIeHH/, Io - d>YHKII.HH 
EeccenH MHHMoro apryMeHTa/. 

B o6nacTH .JJ.Hd>paKII.HOHHoro KOHyca /T .e. o6nacTH, r.n.e 
Ce"'eHHe XOpOIIIO annpOKCHMHpyeTCH 3KCnOHeHTOH/ ypaBHe
HHe /4/ n03BOnHeT HaRTH CBH3h Ha6niO,JJ,aeMhiX H "HCTHHHhiX" 
napaMeTpOB .JJ.HdJpaKII.HOHHOrO KOHyca. 0Ha HMeeT BH,JJ,: 

~ (()) 
dt :JKCII 

---~--- ~ (0) b = _ _2 __ _ 
1 2 2 2b dt • ')cpdl 1 2 2 2 b + ~Ja . + Poa 

/5/ 

B ma6/l. 3 npHBe.n.eHhi Ha6niO.n.aeMhie napaMeTphi .JJ.Hd>paK
II.HOHHoro KOHyca, HaH,JJ,eHHhie no,JJ,rOHKOH dJopMynhi 

da 
dt ::lKCII 

da 
= --W> dt 3KCfl 

2 
exp(b 3 cpcpt + ct ) 

/no HHTepBany \tmin I::: \t\~4/b 3cpcp /,a B ma6A. 4 co
~p)l(aTCH nonpaBneHHhie B COOTBeTCTBHH C /5/ 3Ha"'eHHH 
{J[(O) H b -napaMeTpOB. 
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Puc. 6. 3KcnepuMeHmQ/IbHble 3HQ'IeHUJI owjj¢epeNI.IUQ/IbHbiX 
ce'leHuu ynpy2020 ui\- pacceJINUJI. 

OueHKa nonHhiX ce'!eHHH ynpyroro pacceHHHH npoBo

.n.unacb d>HTHpoBaHHeM .n.aHHbiX dJopMynoii 

da 
dt 'lKCII 

= a ,{I • b 'lcpcp exp ( b 'lcpql t) . 

OueHKa nonHWX ce'!eHHH BJaHMo.n.eiicTBHH BwnonHHnacb B 

ReA H-J 2 
npH6flH)I(eHHH p 2 = \----\ =0 no OnTH"'eCKOH TeopeMe: 

_____ IrrA H~ 

a tot = \ 11677 ~( <0). CooTBeTCTBYIOIII.He BenH"'HHbi npe.n.cTaB

neHhi B ma6A. 5 H Ha puc. 8. 
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Ta6JJHHa 3 

~~n- I tl c, 
meH:b !1HTepBa.n,r::~no/c2 

d%/0) ~I<C.n., G if''l"· 1 

OapH/fsB2/c2 fsB-2/c-2 (fsb/c)-4 
}.h-

Hz 0,02()5 .;Q,I02 r.ro-t o .02 32.I~ 0.3 46./I5 

He O,OI4I ..0,0656 I0.2:!: 0.7 70.0! 4. +IJ6±55 IO./I2 

c 0,0087Ri0,0244 37.9:!: J.R I09. :t 2. 2.5/6 

Ae 0,00878+0,0244 97. :!: 5. 162. :!: 4. 2./6 

Cu 0 ,'J087fl..O ,0172 308. !40. 25I. -'-II. 6./4 

Ta6.nHQa 4 

MlllDeH:b 

H2 
He 

c 
Af 
Cu 

MI!DleHI> 

16 

Hz 
He 

c 
Al 
Cu 

d%t(O), 

oapa/rsB2/c2 

I.II :!: 0.02 

I0.5 t 0.7 

39.3 "!: O.fl 

!02. "!:. 5. 

345. "!:.45. 

TaOJirrua 5 

~ot' cs;e, 
MOapa MOapa 

I4 7 "!: I 34 .2:!: 0.3 

450 :!: 20 146 :': 4 

877 :!: IO 348 ± 4 

I4I3:!: 40 6()()"!: zo 
2600 ± I70 I22oJ :t roo 

g, 
rsB-2/c-2 

32.52 :!: 0.32 
72.I :!: 4.I 

II2.8 :!: 2.0 

170.6 ± 4.2 

282. :!: I 2. 

G'-:'"7 -r"'L 
~ ~t ' , (GaiA =.2 {f:,~ 

Melapa •!!( 

II3 2.24:!: O.OI 

304 3.35 t O.IO 

529 4.I9:to.o4 

8I3 5.15 ± 0.06 

IJOO 6.63 :t O.I4 

MllllleHD 

Hz 

He 

c 
A! 
Cu 

Tadnua 6 

OK~,., .!E, d~e o-r= 6€1 t'ee Ondxa rro.ma11 --, -, -. ~ M K K _,
3
_ P., ~e ~ ~ c!' one- a~o, cp.KB. 
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2.0 
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Z.4 

- 2 
Puc. 7. 3a6UCUMocmb 6eAU'iUHbl f f om 0 /2 OAR pa3HbiX 
MUWeHeU. 
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Puc. Ba. 3Ha<~eHUJI a 101 OAJI pa3AU'IHbiX MUWeHeu. HuHUJI -
3Q8UCUMOCI/Ib 8UOQ a - 0 18·Afl,63 6apH 
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.A 

Puc. 86. ,l(aHHble no A-3Q8UCUMOCIIIU (Je£•(JH=(Jto!-aep,Ral\"c2yb. 
JluHuu coomeemcmey10111 rjJopMyAaM 0,05A o, 7 4 6apH, · 
0.13A 0,56 6apH u 2,1A 0,28 ClJM coomeemcmeeHHO. Ilpu-
Me<~ameAbHo, 111110 aR ~rrR~A 
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Puc. Be. CoeMeci/IHbre oaHHble no a H OA.R pc:p_H~rx JIOep. 
,l(aHHble AHUKUHOU u op. 83JIIIIbl U3 pa6ombl : lo , OaHHbre 
ToAC11108Q u Op. - U3 /~,; , .Jlpow u op. - U3 /~: . HUHUJI -
no020HKa rjJopMyAbl .JlKo6coHa u KyAb6ep2a · 1< OaHHblM 
AHuKuHou u op. 

Mo}I(HO O}I(H,!J,aTb, 'ITO CBHJaHHaJI c npH6JIH}I(eHHeM p 2 =0 
CHCTeMaTH'feCKaH OlllHfiKa B onpe,!I,eJieHHH BeJIH'fHH, yKa3aH

HbiX B ma6A. 5, na.naeT C pOCTOM aTOMHOrO BeCa MHllleHH; 

B 'faCTHOCTH, ,!J,JIJI ap -pacceJIHHJI nonpaeKa Ha p::. ·-0,30 
lcM.f 4a/ I cocTaBJIJieT 8 M6apH. YKaJaHHbie B ma6A. 275 
norpelllHOCTH HOCHT CTaTHCTH'IeCKHH xapaKTep. CHCTeMaTH

'IeCKHe OlllHfiKH HOpMHpOBKH JJ.H<WJepeHI.I,HaJibHblX Ce'feHHH 

npuee)l,eHbi B ma6A. 6 . 

B HTOre OTMeTHM CJie,!J,yiOII.I,ee. 

OnucannaH MeTO,!J,HKa npoBe.nenuH 3KcnepHMeHTa H o6pa-

6oTKH )l,aHHbiX noJBOJIHJia onpeJJ.eJIHTb a6comoTHble eenu

'fHHbi JJ.H<WJepenu.uaJibHbiX ceYenuii pacceHHH.B: anb<lla-qacTHU. 

npu 17,9 F:JB/c na BOJJ.opo.ne H H,!I,pax He, C, A£ , Cu, B 

JJ.H<ilpaKu.uonnoii o6nacTH I puc. 6, ma6A. 21; na ocnoee 
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3THX .U.aHHbiX B paMKaX yKa3aHHbiX BbllllC IIpH6JIH)I{CHHH 

C.LJ.eJiaHbl Oll,CHKH 3Ha"ieHHH IIOJIHbiX CC"iCHHH atot , aef H 

b -napaMeTpOB HaKJIOHOB .lJ.H~paKIJ,HOHHWX KOHYCOB. 3TH 

.U.aHHWe IIO a6COJIIDTHWM BCJIH"iHHaM .lJ.H~~epeHIJ,HaJibHWX /H 

IIOJIHbiX atot' aee /Ce"ieHHH aA -paCCCHHHH HBJIHIOTCH nep

BblMH .U.JIH .U.Haiia30Ha 3HeprHH B HCCKOJibKO F3B/HYKA. 
113MepeHHOe B HaCTOHIIJ,CH pa6oTe 3Ha"iCHHe hap Ha

XO.LJ.HTCH B COOTBCTCTBHH C pe3yJibTaTaMH / 4 a/ OTHOCH

TCJibHbiX H3MepeHHH, npose.u.eHHbiX c TOHKOIIJieHO"iHOH CH 2-

MHlllCHbiO B 6oJiee Y3KOM .U.Haiia30HC ltl, BKJIIO"iaiOIIJ,CM 

06JiaCTb KYJIOH-H.lJ.CpHOH HHTep~epeHIJ,HH. 

)J,aHHbie no a R(A) npH E ·~ 4,5 F:JB/HYKAOH, nony-

"iCHHbie C"iCT"iHKOBOH TpaHCMHCCHOHHOH MeTO.U.HKOH I 46 / H 

~OT03MYJibCHOHHOH MCTO.LJ.HKOH /S/ , 6JIH3KH K HalllHM pe-

3YJibTaTaM. 

CpasHeHHe HalllHX .u.aHHWX c pe3yJibTaTaMH He.U.aBHHX 

H3MepeHHH/
6/ atot H oH .U.JIH ap,aa, aC -pacceHHHH 

npH 2,1 F:JB/HYKA /BbiiiOJIHeHHbiX s EHJI TpaHCMHCCHOHHoii 

MCTO.lJ.HKOH C IIpOIIOpll,HOHaJibHbiMH KaMepaMH/ He .u.aeT 

yKa3aHHH Ha H3MCHCHHe 3THX napaMeTpOB aA- B3aHMO

.U.eHCTBHH IIpH B03paCTaHHH 3HeprHH. 

ABTOpbl 6JiarO.LJ.apHT KOJIJICKTHBbl 3KCIIJiyaTaiJ,HOHHbiX OT

.ll.CJIOB JIB3 011Jil1 H OT.lJ.CJia CHHXpo~a30TpOHa 3a o6ecneqe

HHe xopollieii pa60Tbl 3BM H YCKOpHTCJIH, COTPY.ll.HHKOB 

OHHP JIB3 c.r .EaCHJia.U.3e, r .M.Cycosy, B.H.Ca.u.oBHHKO

Ba, A.II.KpH"iKO, COTPY.U.HHKOB KO JIB3 Jl.E.ronosaHosa, 

IO.T.Eop3yHOBa, A.Il.lJ,BHHeBa, a TaK)I{C r.r.Bopo6beBa, 

Jl.A.CJieiieiJ, 3a IIOMOIIJ,b IIpH IIO.U.rOTOBKe H IIpOBC.ll.CHHH 

H3MepeHHH, 3.Il.MOTHHY H P .H.IleTposy - 3a 60JiblllYIO 

IIOMOIIJ,b B IIO.LJ.rOTOBKe H O~OpMJICHHH pe3yJibTaTOB. ABTOpbl 

npH3HaTeJILHbi pyKoso.u.cTsy Jla6opaTopHH H Hay"iHo- 3Kcne

pHMCHTaJibHOro OT.lJ.CJia JIB3 3a IIO.LJ..ll.CP)I{KY H o6ecne"ieHHe 

B03MO)I{HOCTeH IIpOBC.lJ.CHHH 3KCIIepHMCHTa. 
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