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10. W. 11 AP • 1-80-580 
H3MepeHI1e napaMetpa Aenon~p113a41111 D 
a o6MeHHOM np -pacce~HI111 np11 3Heprl111 600 M3B 

MepeHI1~ napaMeTpa Aenon~p113a41111 a o6MeHHOM np -pac-
! BblnOnHeHbl B COOTBeTCTBI111 C nporpaMMO~ nonHOrO OnbiTa B 
I 
~BaHI111 NN -pacce~HI111. ~~ onpeAeneHI1~ napaMeTpa D np 
InC~ 3KCnepi1MeHT no ABOI1HOMy pacce~HI1~ C 11CnOnb30Ba-
'- -:11TPOHHoro Henon~pi130BaHHoro ny<~Ka co cpeAHel1 3Hepri1-
IM3B 11 non~pl13oeaHHO~ npoTOHHO~ MI1WeHI1 /nnM/. Beni1-
~P onpeAen~nacb 113 n~ny4eHHbiX 3Kcnepi1MeHTanbHbiX AaHHbiX 

t 

MaKC11MyMa npaeAonOA0611~. ,[In~ 3Toro 113Mep~m)cb yr
acnpeAeneHI1e npoTOHOB OTAa411, BblneTa~Uli1X 113 l)nM " 
OBTOOHOrO oaCCP;RHt-HL lA>< """ ;>u"""~ "T~~1X 113 yrnepoAa, 

113MepeHHbl~ An~ 

5' -I~Y 
618'2/2-00 np. oKa3anc~ coot-

EaraTypiHI, D .Ill. npo6neM m1fJH. 
vr .n;p. 

M3MepeHMe napaMeTpa ••• 
I-81-5ffi. I9ffi ------------4. .. .:;. JlyfiHa 19Bo 

-80-580 
ters D 
t 600 MeV 

reconstruction 

3KcnepHMeHT no H3MepeHH~ Aenon~pH3a~HH a ynpyroM np-pac
ce~HHH 6~!1 B~nO!lHeH B COOTBeTCTBHH C nporpaMMOH nonHoro on~Ta 
B HCC!leAOBaHHH NN -pacce~HHR~~ CnnaHHPOBaHHOH Ha OCHOBa-
HHH ¢a3oeoro aHanH3a AaHHbiX no NN -pacceRHH~, npoeeAeHHoro 
paHee B JlY6He 121 

• .llnR onpeAeneHH.R napaMeTpa Dnp npo8eAeH aKcne
PHMeHT no A80HHOMY pacceRHH~ C HCnO!lb308aHUeM non~PH308aHHOH 
npOTOHHOH MHWeHH /nnM/ H HeHTPOHHOrO Henon~PH308aHHOro ny4Ka 
co cpeAHeH 3HeprHeH 600 MaB. Hcnonb308aHHe nnM n0380!1H!lO 3a~ 
MeTHO npOA8HHYTbC~ 8 o6naCTb yrno8 pacce~HH~, 6!1H3KHX K 180° 
/c.~.M./, r'Ae H3MepeHHe Dnp npeACTa8n~no HaH6onbWHH HHTepec. 
OnpeAeneHHe napaMeTpa Dnp np~-1 pacce~HHH 8 nepeAH~~ nony- · 
c¢epy 8blnonHeHo paHee 8 3KcnepHMeHTe no TPOHHOMy pacce~HH~ 131• 

.lln~ HaxomAeHH~ Dnp H3Mep~nocb yrno8oe pacnpeAeneHHe npo
TOH08 OTAa4H 12 (8 2• cP 2 ), 8bl!leTaiOUIHX 1-13 nnM 8 pe3y!lbTaTe ynpy
rHX np -CTO!lKH08eHHH nocne n08TOPHOro pacce~HHR HX Ha aHa!lH~ 
3aTopax H3 yrnepoAa. 3Ha4eHHe Dnp onpeAen~nocb H3 nony4eHHbiX 
3KCnepHMeHTa!lbHbiX AaHHbiX MeTOAOM MaKCHMyMa npa8AOOOA06H~. 
¢yHK~H~ npa8AOOOA06HR 6panacb 8 811Ae 

N -+ -+ 
Pnp+ DPT ... . . ...(KB)-+ 

L =n!,ll[ 1+. ... -+ ·Pc(82)+k1(1+Pnp Pc(82))+k2]' /1/ 
1 + ~ppT 

~ (KB) 
rAe P np , P np - non~p1-13~~HR a ynpyroM 11 KBa3Hynp_yroM np -
pacce~HHH COOTBeTCTBeHHo; PT - non~pH3a~H~ MHWeHH; Pc(8

2
) -

OO!l~PH3a~H~ 8 ynpyroM pC -pacceRHHH; k 1 11 k2 - OTHOCHTe!lbHble 
eeca KBa3Hynpyroro pacceRHHR 11 ¢oHa cny4aHH~x coanaAeHHH co
OT8eTCT8eHHo; N - tiHC!lO 3aperHCTPHP08aHHbiX cny4aeB BToporo 
/aHa!lH3HPY~Uiero/ pacce~HH~; 82 H c/J 2 - non~pHbiH 11 a31-1MyTanb
HbiH yrn~ 8Toporo pacce~HHR. 

0AHOBpeMeHHO c H3MepeHHeM Dnp B aKcnepHMeHTe onpeAen~nacb 
nonRPH3a~H~ B ynpyroM np -pacce~HHH, .lln~ 3Toro H3MepRnacb c 1 -aCHMMeTpHR B pacceRHHH- HeHTPOH08 Ha nnM: 

N+- N-
£ 1 = N+ +N ... -2DT • /2/ 

+ 
r'Ae N- - HOPMHpOBaHHOe Ha MOHI1TOp 4HC!l0 C!ly4aeB pacceRHI1R 
npH cooTBeTCTB~UieM 3HaKe non~p11aa~HH• DT- 4Hcno cny4aee 
Ha 6e3BOAOPOAHOM 3KBHBaneHTe OnM~ 
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npe,qeapl-nenbHble pes.ynbTaTbl no r-13MepeHiiiiO Dnp 1-1 Pnp 6blnH 
ony5nHKOBaH~ B pa6oTe~l. nonHoe onHCaHHe 3KCnepHMeHTanbHOH 
ycTaHOBKH ,qaHo B pa6oTe 11>/, 3,qeCb M~ npHBO,QHM nHWb KpaTKoe 
OnHCaHHe OCHOBHbiX ysnoB YCTaHOBKH ,OTHOCfliqr.lXCfl K H3MepeHHIO na
p.aMeTpa Dnp • 

1. 3KCnEP~MEHTAnbHAR YCTAHOBKA 

HeHTPOHHWH ny4oK. B 3KcnepHMeHTe 6wn HcnonbsoeaH ny4oK ~1 
HeHTPOHOB CHHXPOLIHKnOTPOHa na6opaTOPHH f!,qepHbiX npo6neM Om!H ' 
HeHTPOHbl o6pasyroTCR npr-1 6oM6ap,qHpoeKe npoToHaMH c 3HeprHeH 
680 M36 BHyTpeHHeH 6epHnnHeBOH MHWeHI-1. ny40K ¢oPMHpyeTCR 
KC>nnHMaTOPOM B 3all\HTHOH CTeHe. 

YcTaHOBKa 6brna HacTpoeHa Ha BbiCOK03HepreTH4ecKyJO 4aCTb 
cneKTpa na,qaJOUIHX HeHTPOHOB TaKHM o6pa30M, 4TO cpe,qHRfl 3~eK
THBHaR 3HeprHR Ha MHWeHI-1 COCTaBnRna 600 M3B npr-1 ,qlilaMeTpe ny4-
Ka 35 MM. 3To ,qocTiilranocb lilcnonbsoeaHHeM noporoewx 4epeHKoB
CKiiiX C4eT41ilKOB, cenapat.~HeH npOTOHOB no HMnynbCY B MarHHTHOM 
none nnM Iii Bbi60pOM COOTBeTCTBYJOillero yrna Me>K,qy ,qeTeKTOpOM npo
TOHOB OT,Qa41il Iii HeHTpOHHbiM ,qeTeKTOPOM. 

Ill nonflpH30BaHHaR npOTOHHaR MHWeHb • MaTeplilan MHWeHiil - KpliiCTann 
L!iN pasMepaMiil 20x20x30 MM 3. MHweHb pa6oTaeT npr-1 TeMnepaType 
1 K, ,qoCTiilraeMoH nyTeM OTKa4Kiil napoe ~e.Co,qep>KaHiile eo,qopo,qa 
B MHWeHiil COCTaBnfleT 3% no Becy, Cpe,qHflfl nonflplil3al.lliiR - OKOno 
60%. 0Ha onpeAenReTCR no H3MepeHiiiRM clilrHana ~MP MeTo,qoM Q
MeTpa C >KeCTKOH aBTOno,qcTpOHKOH pe30HaHCHOH 4aCTOTbl Iii CO CTpo-
60CKOnH4eCKiiiM HHTerpaTOPOM ~~ 0THOCiiiTenbHaR OW1i16Ka B onpe,qene-

. 191 
HHiil nonRplil3ai.IHiil MHWeHH COCTaBnReT 5% • 

3KCnepHMeHTanbHaR ycTaHOBKa noKa3aHa Ha PHC. 1. 

nepeoe pacceRHHe. ny40K HeHTPOHOB na,qa~ Ha npOTOHHYIO nonRpH-
30BaHHYJ0 MHWeHb. npoTOHbl OT,qa4H, BblneTaJOUIIile B pesynbTaTe ynpy
rHX np -cTonKHoBeHHH, perliiCTpHpoeanHCb Ha 4eTwpex yrnax pac
cef!HHR TeneCKOnaMiil T1-T4, COCTORil\liiMH lil3 Tpex C4eT4HKOB. B Tene
CKonax T2 Iii T3 Hcnonbsoeanlilcb noporoBble 4epeHKOBCKiile c4eT4HKH, 
3HepreTiil4eCKHH nopor KOTOPWX COCTaBnRn 400 M3B. JlnR CHH>KeHHR 
(j)OHa OT cnOlKHbiX R,qep, co,qep>Kall\HXCR B nnM, ynpyro paccef!HHble 
HeHTPOH~ perlilcTplilposanHcb HeHtpoHHbiMH c4eT4HKaMH HC 1-HC4, 
eKnro4eHHbiMH Ha coena,qeHHe c T1-T4 cooTBeTCTBeHHO. B Ka4eCTBe 
cxeM coena,qeHHH HcnonbsoeanHCb cTaH,qapTHble 6noKiil c paspeweHHeM 
10 HC. 

3Ha4eHHR yrnoe nepsoro pacceRHHR, 'KHHeTH4ecKiile 3HeprHH Ha
neTaiOil\HX HeHTPOHOB Iii npocTpaHCTBeHHOe paspeweHHe· ,qeTeKTOPOB, 
HaH,qeHHble pac4eTH~M nyTeM, npHee,qeHbl e Ta6n. 1. 

2 

\ 

I 
~ 

>PHc.1. 3KcnepHMeHTanbHafl YCTaHOBKa. nnM- OPOTOHHafl 
nonRPH3oBaHHaR MHweHb; T1-T4 - TenecKon~, perHcTpH
PYIOil\He npoToHbl oT,qa4H; HC 1-HC4, HC(} - HeHTPOHHble 
c4eT4HKH; TM - TenecKon-MOHHTop; ~Kl, ~KZ- HCKpoe~e 
KaMep~; ACt - c4eT4HKH aHTHcoena,qeHiiiH. 

Tat"inHLia 1 

ti' KaHana C.I.I.M. Tn L\ T n 
(} 0 M! L\¢ 0 

M3B M3B 1 1 

z 159,7 1 , 1 3' 1 597,0 44,0 
3 129,8 1,4 3,1 596,2 41 , 1 

nonepe4Hble pasMepbl CLIHHTiii1111RTOpOB HeHTPOH~X C4eT41ilKOB Bbi-
6HpanHCb TaK, 4To6~ nepeKp~Tb TenecHwH yron conpfi>KeHHoro ,qe
TeKTopa npOTOHOB OT,Qa4H. AilHHa Cl.lliiHTiii1111RTOpa Bb16Hpanacb 3KCne
PiiiMeHTanbHO lil3 coo6pa>KeHHH MaKCHManbHOH 3(j)(j)eKTHBHOCTH perHCT
pal.llillil HeHTPOHOB Oplil y,qoeneTBOpliiTenbHOM YPOBHe ¢QHa Iii 0Ka3anacb 
paBHOH 50 CM. 3~eKTiiiBHOCTb HeHTPOHHOrO C4eT4HKa OLieHHBanH no 
(j)opMyne 
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f "' 

N CH -Nc 
2 

TcH -Tc 
2 

Utot 
/3/ 

uel 

n:~e HHAeKcbl CH2 H C 03Ha4aJOT THn MHWeHH; T - HOPMHpoeaHHOe 
Ha MOHHTOP KOnH4eCTBO C06biTH~, 3aperHCTPHPOBaHHbiX npOTOHHbiM 
TenecKonoM; N - KOnH4eCTBO C06biTH~, 3aperl1CTPHPOBaHHbiX npH 
coenaAeHHH cwrHanoe npoTOHHoro TenecKona w He~TPOHHoro c4eT-
4HKa; ue1 - nonHoe ce4eHHe ynpyroro np -pacceRHHR; u tot -
nonHoe ce4eHHe np -a3aHMOAeHCTBHR. Pa3Mepbl HeHTPOHHbiX c4eT4H
Koe; KHHeTH4eCKaR 3HeprHR Tn perHCTPHPYCMbiX HeHTPOHOB H 3<!>
<!>eKTHBHOCTb perHCTPal..ll-111 £ npHBeAeHbl B Ta6n. 2. 

N' KaHana 

2 
3 

Ta6n1-11.1a 2 

Pa3Mepbl 
CI.IHHTHnnRTOpOB 
/a CM/ 

12x5x30 
15x5x50 

T
0 

/M3B/ 

20 
109 

f 

0' 10 
0,22 

4Hcno cny1.1aee yripyroro paccefiHHR~ 3aperHcTpHpoeaHHbiX Ae-. . ~ . -. - " . . . - . . - ,-
TeKTOpaMH npH pa3HbiX 3.HaKaX nonRPI13~1.1HH M11WeHI1, onpeAenRnO 
a311MyTan~HYIO acHMMeTpl110 ~, B nepBOM pacceRHHI1 1-1' AaBano .B03MOlK
HOCTb HaHTH nonRpH3al.ll110 Pnp AnR 4eTblpex yrnoe pacceRHHR. 

BTopoe pacceRHHe. npoTOHbl ·OTAa4H' BblneTaiOIJlHe H3 nnM ncA 
yrnaMH 9°11 22° /na6.cwcT./, pacceHeanHCb Ha aHanH3aTopax H3 
yrnepoAa, · noMeiJleHHbiX a onTI14ecKwe HCKpOBble KaMepbl HK1 H ·HK2 • 
ToniJlHHa aHanH3aTopoe ebl6paHa TaK, 4T06bl cpeAHHH yron MHoro
KpaTHoro pacceRHHR npoToHa He npeBbJWan 0, 5 °. KaMepbl I AHaMeTpoM 
19 CM C TpeMR pa604HMH npOMelKyTKaMI1 no 10 CM/ no3BOnRJOT perHCT
pHpOBaTb cn.y4aH pacceRHHR ei 6onbwoM TenecHoM yrne 2° ~, e2 ~30° , 
0 ° .::. ¢2~360°. nonHaR eepoRTHOCTb pacceRHHR npoToHa ;a KaMepe 
COCTaBnRna 0, 1 •. TpeKH B KaMepaX <!>OTOrpa<!>HpoeanHCb B ropH30H
TanbHOH H eepTHKanbHOH npoeKI.IHRX Ha CTaHAaPTHYIO 35~MHnnHMeTpo
BYIO KHHOnneHKY. 0nTH4eCKaR CXeMa <!>OTOrpa<!>HPOBaHHR B 11CKPOBbiX 
KaMepax npHBeAeHa Ha PHC.2. npael1nbHOCTb IOCTHPOBKH OnTH4eCKOH 
CHCTeMbl HCKpOBbiX KaMep npoeepRnaCb' <!>OTOrpa<!>HpoeaHHeM CMOAenH
poBaHHbiX TpeKoe. TpHrrep· AnR' 3anycKa 11CKPOBbiX KaMep Bbtpa6aTbJ
sancR cHrHanoM cosnaAeHHR npoTOHHoro TenecKona H conpRlKeHHoro 
eMy HeHTPOHHOro C4eT411Ka. 
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PHc. 2. CxeMa <t>oTorpa<t>Hpo-. 
BaHHR Tpei<OB B 11CKPOBbiX 
Ka.Mepax. 11K - HCKPOBaR 
KaMepa; n1, n2- nHH3bl; 
3n1-3n3 - nnoct<He 3ep
t<ana; KA ~ K~t~HoannapaT. 
nyHKTitiPOM yt<a3aHbl cpeA
CTBa JOCTHPOBKH: HKC -
HCT04HHK KOnnHMHpOBaH
HOrO cseTa, 38 - scno
MoraTenbHoe 3ept<ano. 

H3MepeHHR npoBOAHnHcb a wec
TH ceaHcax npOAOnlKHTenbHOCTbiO 
100-120 1.1acos KalKAbiH. Ha6op 
AaHHbiX OCyiJleCTBiiRnCR I<OPOTKI1MH 
3KCn03HJ.IHRMH no 10 MHH, B Te-
4eHHe KOTOPbiX AaHHble AeTeKTOPOB 
Hat<annHsanwcb s c4eT4Ht<ax 
KC-002, nocne 4ero nepe~asanHcb 
a 3BM HP-2116C.PerHcTpHpoeanHcb 
not<a3aH~R scex AeTet<Topos, Mo
HHTopos ny4t<a, nonRPH3ai.IHH 
MHWeHH, KOHCTaHTbJ-xapat<TepHCTH
KH H3MepeHHR, HOMepa l<aAPOB Ha 
<t>oTonneHt<e. B npoMelKyTt<ax MelK
AY BbiBOAaMH ny4Ka H3 YCI<OpHTenR 
C nOMOIJlb~ perHCTPai.IHH nepHOAJ1-
4eCKHX CHrHanoB CBeTOAHOAOB, 
pa3MeiJleHHbtX Ha ecex <!>3Y ycTa
HOBKH, 38M KOHTpon~t~poeana CTa-
6HnbHOCTb pa6oTbJ scex AeTeKTo
pos. 

nporpaMMHOe 06ecne4eHJ.1e 
3KCnepHMeHTa Ha nHHHH, I<POMe 
3anHCH scex AaHHbtx, !l03BonRno 
nony4aTb KOHTponbHYJO pacne4aT
KY OTAenbHbiX peKOPAOB, aBTOMa
TH4eCKyJO AHarHOCTJ.1Ky HeHcnpas
HO~ <!>YHKI.IHH 3neKTPOHHOH nor~t~KI-1 
scex C4eTHbJX KaHanos /c noMOIJlbiO 
CHrHanoB OT CBeTOAHOAOB/, BbiBOA 
rHcTorpaMM Ha A~t~cnne~ ~t~nH rpa<t>o
noCTPOHTenb - CALCOMP, asTo-
MaTH4ecKoe ~eneHHe HH<!>opMal.l~t~H 

Ha OTAenbHble 6nOKJ.1, COOTBeTCTBYIOIJlHe J.13MepeHHRM B onpeAeneHHblX 
ycnOBitlRX, H aBTOMaTJ.14eCKOe ycpeAHeHHe AaHHbiX B 3at<OH4eHHOM 
6not<e npH J.13MeHeHHH xapat<TepHCTHK H3MepeHHR. npH ycpeAHeH~t~H 
OCYI!leCTBnRnacb nposept<a CTaTHCTJ.14eCKO~ COBMeCTitiMOCTH AaHHbiX 
s 6noKe. 

H3MeHeHHe 3HaKa nonRPH3ai.IHH MHWeHH npoBOAHnocb KalKAble 
6-8 4acos. TexHonorH4eCKH~ nepepbiB B pa6oTe nnM, Heo6XOAVIMbl~ 
AnR H3MeHeHJ.1R 3HaKa nonRpH3ai.IHH, J.1Cnonb30BancR AnR H3MepeHHR 
<!>oHa cny4a~HbiX cosnaAeHHH. <l>oH cny4a~HbiX cosnaAeHH~ (k

2
) He 

npeBbiWan 30-40%. <!>oH OT CnOlKHbiX RAep, COAeplKalllHXCR B nnM, 
H3MepRnCR B OTAenbHOM 31<CnepHMeHTe, Ha HenonRpJ.130BaHHOH MHWeHH 
H3 KPHCTanna LMN "" ee 6e3BOAOPOAHOM 3KBHsaneHTe DT (Ba(N0

3
)
2 

5 



11 MgO). l<o3¢<1>H~11eHT k 1 = NnT/N H B /1/ onpeAenRncR cneAYIOIIII1M 
oopaaoM: 

NoT NDT 
kt=- = '• 

NH NLMN -R· NDT 

rAe NLMN'NDT - HOPMI1POBaHHble Ha noTOK HeHTPOHOB_ KOI1114eCTBa 
C06biTI1H, 3aperHCTPI1POBaHHbiX np11 11CnOilb30BaHI111 COOTBeTCTBYIOIIIHX 
M11WeHeH ,a a Bbl4eTOM CI>OHa Cily4aHHbiX coBn(lAeHHA; R- MHO>KI1Te11b, 
y411Tb1Ba1011111H OTI111411e 6e3BOAOPOAHoro 3t<BI1BaneHTa DT oT MI1WeHli1 
LMN no eecy. 3Ha4eHI1R k 1 npldBeAeHbl e Ta6n. 3. 

Ta6n11~a 3 

3. 06PA60TI<A ~AHHMX 

N' KaHana kl c.~.M. I Bcero 6bi110 nony4eHo cooT-
eo BeTCTBeHHO 600 11 400 TbiCR4 
t 

CI>OTorpaei>HA AilR yrnoe pacceR-

T2_ xHC2 0,29+o-,02 159,6 ° I 
HI1R 81 ='129,5 ° 11 159,6° 

T3 xHC3 0,36~0,02 129' 5° 
/c.~.M./. OpocMOTP 11 113Mepe-
H11e CI>OTorpaCI>11H C 11CKPOBbiX 
t<aMep npOH3BOAli11111Cb Ha nony-
aBTOMaTaX-, 113rOTOBileHHbiX 

a na6opaTOPI111 paHee 1101• B peaynbTaTe npocMoTpa 6bl1111 oTo6paHbl 

:) 

\) 
\1 

co6biTI1R c yrnoM BToporo I aHamt311PYIOlllero/ pacceRHI1R e HHTepeane 
6°$ll2 ~30° /33·10 3 cny4aee AJ1R 129,5° c.~.M. H 18-103 AilR 159,6° 
c.~.M./. To4HOCTb 113MepeHHR npoeK~I1H yrna BToporo pacceRHHR ·I~ 
COCTaBilRila +0,9°· 3TO AaBano OWH6Ky np11 BOCCTaHOBileHHH npOCTpaH- \I 
CTBeHHbiX yrnoe ll02 = .!_1° H ll¢rt::!:Y· \/ 

Ha pl1c.3a H 6 npeACTaeneHbl nonyl.feHHble e Bb16paHHoA o6nacTH l 
yrnoe 02 AHCI>CI>epeH~HanbHble ce4eHI1R a (0 2 ) npoToHoB Ha yrnepoAe · 
C 11HeorpaHI14eHHOA11 HeynpyroCTbiO, ~R cpaBHeHI1R Ha 3THX >Ke pH-
CyHKaX npHBeAeHbl ce4eHHR, nony4eHHble e pa6oTax 

1111
• ~aHHble npeA

cTaeneHbl B OTHOCHTeilbHbiX eAHHH~aX C OAHHaKOBOH HOPMHpOBKOA 
npH H3MepeHI1RX Ha yrne 7°. ~ocTaTo4HO xopowee cornac11e 
nony4eHHbiX 3Ha4eHHA a(02 ) c peaynbTaTaMH pa6oTbl

1111 
roeopHT 

0 nOCTORHHOH 3CI>CI>eKTHBHOCTI1 pa60Tbl HCKPOBbiX KaMep B HHTepeane 
yrnoB 6 ° ~ 2 ~0 °, a TaK>Ke 0 TOM, 4TO BOCCTaHOBileHI1e npOCTpaH
CTBeHHbiX yrnoB npoBeAeHO npaBHilbHO. 

C ~eilbiO onpeAeneHHR napaMeTpa Dnp nony4eHHoe yrnoeoe pac-
npeAeneHHe npoToHoB nocne BToporo pacceRHI1R o6pa6aTbiBanocb 
MeTOAOM MaKCHMyMa npaBAonoAo6HR. BepoRTHOCTb pacceRHHR Ha yron 
e 2. cf> 2 aanHCbiBanacb B BI1Ae /1 I c A06aeneHHeM 4IleHOB {Ysin ¢2 

11 a•COScf> z •KOTOPble y4HTbiBaiOT no>KHYIO acHMMeTpHIO B eepTHKailbHOH 
11 ropi130HTanbHOH nnocKocTRX. npeAnonaranocb TaKme, 4To e co-

6 

(c1&xt 

100 

• 

~ 
r 
~ 
• 

r 
~ 

l 

\ • 

pC 

+-483 M3B 
9-480 M3B 

+- 460 M3B 

¢-500 M3B 

'7J:, 

~ .., 

"· ~dl'oo • • 
coo 

15" 2o• 25" 30" e 

(~}l Q 

0 

t 
: 

m~ • 
0 

t 
0 

+ 
0 

0 

pC 

9-561 M3B 

+- 580 M3B 

8. 
<> 

• 
0 

6 
oe 

~,., ' 
•••••• 

s• 1o• 1s• 2o• .2s• 30" e• 

PHc.3a,6. ~HCI>CI>epeH~HailbHble ce4eHHR pacceRHI1R npoToHa 
Ha yrnepoAe /c HeorpaHI14eHHoA HeynpyrocTbiO/. ¢ , ¢ , 
t - pe3yilbTaTbl pa60T l11l; + - HaCTORUII1A 3Kcnepi1Mei-IT. 

1121 
OTBeTCTBI111 C pe3yilbTaTaMI1 pa60Tbl napaMeTpbl IJOI1RPH3a~l111 

-;t.lKB) -> 
B KBa3HynpyroM H ynpyroM np -pacceRHHH paeHbl: r np = Pnp • 

3Ha4eHHR nonRp11aa~1111 e pC -pacceRHHI1 /aHanH3HPYIOlllaR cnoco6-
HOCTb/ npH 3TOM 6bl1111 B3RTbl H3 pa60T /ll,131• np11 Bbi411CileHI1H 
MaKCHMyMa CI>YHK~I111 npaBAOnOA0611R HCnOilb30Bai1HCb CpeAHeB3Be
WeHHble no _MOHHTOpy ny4Ka 3Ha4eHHR nOI1RPH3a~HH MHWeHH PT. 

4aCTb 3KCnepHMeHTailbHOro MaTepHana 6bl11a npOCMOTpeHa ABa>KAbl, 
PeaynbTaTbl c6o11x npocMoTpoe coenanH e npeAenax ow116ot<. 3ct>CI>eK
THBHOCTb npOCMOTpa np11 3.TOM COCTaBilRila 93+3 %. 

PeaynbTaT.bl H3MepeHHR Dnp /eM. pHc. 4/ ,-ycpeAHeHHble AilR 
ABYX HanpaeneHHH ~OI1Rp113a~l111 PT, npHBeAeHbl B Ta6n.4. 
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Ta6n11~a 4 

O'f !1.(JO 
C.t:t.M. 1 Pnp Dnp {3 

129,8 

159,6 

04 

02 

0 

-0.2 

-a4 

-Q.6 

-08 

-1 

a 

1,4 -0,249.:t_0,005 -0, 19+0,07 +0, 10+0,01 -0,12.:t_0,01 
-0,26!:0,07 0-4JI1Kc. 0-4JI1KC. 

1, 4 -0,076.:t_0,008 -0,41+0,17 -0,08.:t_0,02 +0,03+0,02 

Dnp 

c}-612M3B 131 

~-635 M3B 1141 

+ -j]aHHaR paliora 

40° 800 

-0,43!:0,17 0-¢11KC. 0-IP'H"Kc. 

..... \ 

·, .. \ . 

~\\1\\i 
A1 .. \ ' \ \ . 

\.\(,f 
B 

120° 160"c.~.M. 

P11c.4.3a811CI1MOCTb napaMeTpa ~e
nonHPI13a~l111 oT yrna 8 o6MeHHOM 
np -pacceHH1111. Al 11 A2, B - pe

weHI1H ¢a3o8oro aHa11113a,npo8e~eH
Horo 8 11HTep8ane 3Hepri1H 
570-610 M3B .Kop11~op ow116oK co-
cTa8nHeT +5%. ToHKOH cnnOWHOH 1111-
HI1eH A2, noKa3aHa yrno8aH 3a811-
CI1MOCTb Dnp , npe~cKa3aHHaH pe
weH11eM A2~ nony4eHHbiM no co8o
KynHOCTI1 3KCnepH'MeHTa11bHbiX ~aH
HbiX, He 8KI1104ai0Ul11X pe3y11 bTaTbl 
HaCTOHUlero 3Kcnepi1MeHTa. A1' 11 
B' Ha PI1CYHKe He noKa3aHbl, TaK KaK 
OHI1 He 8b1XO~HT 3a npe~e11bl COOT-
8eTCT8YIOUl11X KOPI1~0P08 OWI160K. 

B Ta6n. 4 TaKme npl18e~eHbl 3Ha4eHI1H 8eni14HH a H {3 .xapaKTe
PH3YIOtJ.111e nolKHYIO acHMMeTpl110 ''ne8o-npa8o11 11 11 8epx-HI13 11 

8 pacnpe~eneHI111 npoToHo8 8 11CKp08biX KaMepax. BI1~Ho, 4TO a 11 (3 
npi1HI1MaiOT ~08011bHO 60I1bWI1e 3Ha4eHHH. AnH 11CCI1e~08aHI1H 3a8H
CI1MOCTI1 ~enOI1HPH3a~l111 OT 110lKHbiX aCI1MMeTpi1H a H {3 4JHKCHp08a-
11HCb HYI1HMH. npH 3TOM OKa3anocb, 4TO 113MeHeHHe napaMeTp08 Dnp 
He npe8blwaeT o~Horo CTaH~apTHoro OTKilOHeHHH. Ha p11c. 4 npl18e
~eHbl TaKlKe ~H cpa8HeHHH 3Ha4eHHH Dnp , nony4eHH'biePaHee 
8 3KCnepi1MeHTaX np11 fi11H3K~X 3Hepri1HX. 06paUlaeT Ha ce6H 8H11Ma
HHe pe3KaH 3a811CI1MOCTb OT yrna pacceHHHH 8611H3H yrna 130° 
/c.~.M./. 

nony4eHHble 3Ha4eHI1H ~enonHPH3ai.IH11, CTporo ro8opH, He y~o8-
neT80PHIOT HH O~HOMy 113 4Ja308biX Ha6opo8 pa60Tbl /21, no npe~CKa-
3aHI1HM KoTopoH 6b111 cnnaHHpo8aH ~aHHbiH 3Kcnepi1MeHT. O~HaKo OHH 

8 

HaXO~HT.CH B y~OBI1eT80pi1TeJlbHOM cornaci1H C pe3y11bTaTaMI1 4Ja3o-
80ro aHa11113a, 8blnonHeHHoro a CaKile 8 1979 ·, / 151 8 11HTep8ane 
3HeprHH 10-750 M3B. XapaKTepHoH oco6eHHOCTbKl nocnei:\HeH pa6oTbl 
6bt11a nOnbiTKa 4JeHOMeHOI10rH4eCKH y4eCTb 3HepreTI14eCKYIO 3a8HCI1-
MOCTb 4Ja308btX C~8HI08. 

6 C8H311 C TeM, 4TO 3a nep110~ 1972-1980 rr. nOH8HI1HCb HOBble 
3KcnepHMeHTanbHble ~aHHble no ynpyroMy np- H pp -pacceHHI110, Mbl 
npo8e1111 4Ja308b1H aHa11113 a 11HTepecyioUleM Hac Y3KOM HHTep8ane 3Hep
rHH 57.0-610 M3B no 8ce·M ~aHHbiM, noH8118WHMCH 8 ne4aTH K Ha4any 
1980 I. 6bl110 no11y4eHO TPH Ha6opa ¢a308biX C~811108., pa8HO-
eepOHTHbiX no X2-Kpi1Tepi1ID. np11 3TOM 110Ka3aHO, ~TO HaWI1 113-
MepeHI1H napaMeTpa Dnp 3aMeTHO c6nHlKaiOT yr~08ble 3a811CI1MOCTI1 
Dnp a o6nacTH yrno8 110°$<J

1 
$ 180°, pacc4HTaHHble no nony4eH

HbiM 4Ja308biM Ha6opaM /eM. pi1C.4/. 
t':" ........,_._ 

B 3aKI1104eHHe a8TOPbl 6naro~ap~T npo¢eccopo8 B.n.Ameneno8a 
11 fl.M.flan11~yca 3a noA~eplKKY 3KCnepHMeHTa. . 
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