
I 

I 

OftbBAMHBHHbiM 
MHCTMTYT 
RABPHbiX 

MCCJBAOBaHMM 
AY6Ha 

B.r .A6Jiees,1 r .r .Bopo6beB, C .A.3anopolKe~, 

A.A.HoMo~HJIOB, ~.K.HHKHTHH,2 H.M.IlHcKyHoB, 

H.M.CHTHHK, E .A.CTpOKOBCKHA, JI .H.CTpyHoB, 

A.~HAHnKoscKH! B.H.Wapos 

H3MEPEHHE BYXO~A ITPOTOHOB~llEKTATOPOB 

no~ HYJIEBYM YrJIOM BYnETA B PEAKU»H 

CTPHnnHHrA ~ERTPOHOB HA YrJIEPO~E 

fiPH HMllYJibCE 8,9 r9B/c 

J 
HHH~$ MfY, MocKBa. 

2 $TH, JlywaH6e. 
3 H~H, Bapwaaa. 

1982 



! 

~ 

t1"', I 

• 
.:,. 

1. BBE,llEHHE 

C nOM?~b~ MarHHTHOrO cneKTpOMeTpa C nponop~HOH8~H~MH Ka
Mep8MH18 M~ paHee B~nOJ"'HHJ"'H nOAPo6H~e H3MepeHHR 121 .HHBapHaHT
H~X Ce4eHHH peaK~HH 

d+ 11b ... p +X. /1/ 

,llnR HOpMHpOBKH 3THX A8HH~x .HaMH 6~ npoaeAeH cne~HanbH~I7! 
3Kc·nepHMeHT, 0 KOTOPOM coo6~aeTCR B A8HHOH pa6ore. lr13MepRJ"'OCb 
HHBapHaHTHOe Ce4eHHe peaK~HH /1/ npH HMnynbCe perHCTpHpyeMoro 

npOTOHa }Pd BfinH3H yrn._ B~neTa 0°. nony4eHH~e A8HHble HMeiOT 

CaMOCTOftTenbHOe 3H84eHHe .B CBA3H C npo6neMOH OpTOrOHanH3a~HH 
BOJ"'HOB~X ~YHK~HH H848J"'bHOrO AeHTPOH8 H (np)-cHCTeM~, B03HH
Ka!OiqeH a pesynbTare ero paaaana a peaK~HH crpHrinHHra. 3ra 
npo6neMa o6cyMCAanacb, HanpHMep, a pa6orax 6epTOKKH H Tpenea
HH 181 H HHcceH-Mel7t.epa 14~ HHJKe npHBOAHTCA onHcaHHe 3KcnepHMeHTa 
/n.2/, npo~eA)Ip~ o6pa6oTKH A8HH~x /n.3/ H nony4eHH~e peaynbra
T~ /n.4/. 

2. nPOBE.llEHHE H3MEPEHH~ 

3KcnepHMeHT 6blfi B~nOntieH Ha ny4Ke AeHTPOHOB C HMnyJibCOM 
Pd •8,9 f38/c H HHTeHCHBHOCTbD /3+ ]/.10 6 4aCTH~/c, KOTOp~H 
B~BOAHJ"'CA H3 CHHX~a30Tp0H8 38 BpeMA /0,3+ 0,4/ C. 

MarHHTHbiH cneKTPOMerp 11AJ1b$A11
, cxeMa Koroporo noKa3aHa 

Ha · . .e.!:!£:.!, pa6oran ~a nHHHH c 38M • EC-1 01 0 H coAepJKan MHoronpc · 
BOJ'104Hble nponOp~HOH8J"'bHble K8Mepbl H C~HHTHJ"'J"'A~HOHH~e C4eT4HKH. 
noAJX>,6Hoe onHcaHHe ero pa6orw npHBeAeHo a 11a 1 ., 

CoanaAei1HftMM M .. sa"Sa"-84AA "1 11 111 B nKI,rAe 111 111 B nK! -
Y 'OBHe'cpa6aTb188HHft B K8JKAOH 1<13 nnoCKOCTeH KaMep nK1, nK2 
O~,riOIA M T'?J"'bKO O~HOIA CHrHanbHOH npoBOI104KH, BbiAeJ"'ftJ"'HCb MOHH
TOPHble 48CTH~bl. 

8 OCHOBHOM p8liiHMe pa60Tbl nepeA8"18 HH$0pM8~HI<.( H3 YCT8HOBKH 
a 38M npol;,cxOAHna npH coanaAeHHH cMrHana o-r c4eT4HKa 86 , pacno" 
nollleHHOrO Sa 8H8J"'M3HPYIOIIIHM MarHHTOM, C CHrHanC>M H 0 perHCTpa
~HH MOHMTOPHOIA 4acTH"bl. MarHHTHOe none a HA ycraHaanHaanocb 
raK, 4T06bl a C4eT4HK s6 , pasMepoM 25x30 eM 1, nonaAanH npOTOHbl 
co cpeAHHM HMnynbcoM 4,45 f38/c ."HarHHT 6bln npoKamf6poaaH Mero
AOM HHTH C TOKOMj BeJ"'H4HH8 MarHHTHOrO nOJ"'ft B HeM KOHTpOJ"'HPOBa
natb c ,,T04HOCTbD 0, 1% A8T4HKOM Xonna. 
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B 38M nepeAaBanacb KOOPAHH8TH8~ HH~OpMa~H~ OT nponop~HOHanb
HWX KaMep, CHrHan~ 0 cpafiaTWB8HHH C4eT4HKOB ycTaHOBKH, HH~Op

Ma~H~ 0 nOTOKe MOHHTOpH~X 48CTH~ H HH~OpMa~H~ OT AaT4HKOB 
Xonna. 

C ~enb~· KOHTpOn~ 3a K84eCTBOM pa60T~ ycTaHOBKH, OnpeAeneHH~ 
ee xapaKTepHCTHK H He06XOAHM~X npH BOCCT8HOBneHHH TpeKOB 
KOHCT8HT OKOnO 10% OT o6~ero 4HCna C06~THH HaKannHBanOCb 6e3 
OT60pa CTpHnnHHrOB~X npOTOHOB, T.e. no CHrHany M /pemHM cne
~HanbH~X H3MepeHHH/. 

nepeKn~4eHHe pemHMOB B~nOnH~nOCb aBTOM8TH4eCKH, no KOMaHAaM 
OT 38M, C AOCT8T04HO KOPOTKHM nepHOAOM /10 ~HKnOB yCKOPHTen~/. 
3TO 06ecne4HBano KOppeKTHWH y4eT 3~eKTHBHOCTH cneKTpOMeTpa 
npH B03MOmHbiX H3MeHeHH~X ycnOBHH 3KCnepHMeHTa. 

J.1cnOnb30BanHCb yrnepOAHble MHWeHH pa3HOH TOn~HH~: /3,013+ 
+0,006/ r/cM 2 H /5,965+0,008/ r/cM 2 . -
- ~n~ npoTOHOB c HMnynbCOM oKono 4,5 f3B/c ycTaHoeKa 
HMena pa3peweHHe: no yrny 8 e~neTa H3 MHweHH -a8 :o,B Mp, 
no HMnynbCY -up/ p = 0,5%, no z-KOOPAHHaTe T04KH B3aHMOAeH
CTBHR - U z =2 ,5/8 An~ 11TOHKOH 11 MHWeHH H Uz =3, 0/8 - An~ 
11ToncTOH 11 MHWeHH I 3AeCb u H3Mep~eTCR B MeT pax, 8 - e MHn
nHpaAHaHax/. 3TH xapaKTep~CTHKH npHBOA~TC~ An~ 11nyCTOH 11 MH
weHH. 

3. 06PA60TKA nAHH~X 

06pa6oTKa HaKonneHHOH HH~opMa~HH npOBOAHnacb Ha 3BM EC-
1040 B OCHOBHOM aHanorH4HO npo~eAype, npHMeH~BWeHC~ paHee/lfi~ 
0TnH4H~ OT Hee CBOAHnHCb K cneAY~~eMy . 

Bo-nepe~x, a 3TOM 3KcnepHMeHTe ny40K AeHTPOHOB ManoH HH
TeHCHBHOCTH ~OpMHpOBancR KOnnHMaTopaMH. no3TOMY B MOHHTOpHOM 
ny4Ke COAepmanacb npHMecb I -3%/ npoTOHOB oT ~parMeHTa~HH 
AeHTpOHa Ha Tpacce ny4Ka. ~~ HCKn~4eHH~ C06b1THI':1, Bbi3BaHH~X 
perHCTpa~HeH T8KHX npOTOHOB, BenH4HH8 npOCTpaHCTBeHHOrO yrna 
MemAY TpaeKTOpHei1 MOHHTOPHOH 48CTH~~ H.OCb~ ycTaHOBKH orpa
HH4HBanacb ycnOBHeM ~x<l ,5 MP8A /eM. PHC.2/. 3TO npHBOAHnO 
K B~6paKOBKe OKOno 27% C06~THH, HaKonn~ B OCHOBHOM pemHMe 
npH o6ny4eHHH yrnepOAH~X MHWeHeH, H OKOnO 35% C06biTHH, Ha
KOnneHHbiX B TOM me pemHMe npH o6ny4eHHH nycTOH MHWeHH. npH 
3TOM OTHOWeHHe 3~eKT8 nyCTOH MHWeHH K 3~eKTY nonHOH COCTa
BHnO -35% H -50% An~ 11TOnCTOH 11 H 11TOHKOH 11 MHWeHeH COOTBeT
CTBeHHO. 

Bo-aTOpbiX, H3MepeHH~ npoBOAHnHcb a o6nacTH o4eHb Man~x 
yrnoe pacce~HHR,n03TOMY HYlKHO 6blno y4eCTb 3~eKT~ 11 HeaAAHTHB
HOCTH11 H3MepeHHH C nonHOH H nyCTOH MHWeHRMH, o6ycnoeneHHble Ko
He4HbiM yrnOBbiM pa3peweHHeM YCT8HOBKH.~~ 3Toro napaMeTpbl (8,~ 
C06biTHi1,3aperHCTPHPOB8HHbiX npH o6ny4eHHH nycTOH MHWeHH,npHBO
AHnHCb K ycnOBH~M COOTBeTCTBy~eH nonHOH MHWeHH cneAy~~HM o6-
pa30M. 
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HaMepeHHble a nnoeKOeTH ·{X, Y) npoeKLIHH 0.._, 0 y yrna BblneTa 
3aMeH.AJ1Heb Ha 0~ == 0-._ + 80.._ , 0; == 01 + 80 y , rAe 80-._,y -
eJly4a~Hble 4HeJla, pa3blrpaHHble no HOpMaJlbHOMY 3aKOHy e napaMeT
pOM a, eOOTBeTeTBy~~HM BeJ1H4HHe yrna MHOrOKpaTHOro KYJlOHOBeKo
ro paeee.AHHR Ae~TPOHa B Be~eeTBe nOJlHO~ MHWeHH. 3aTeM Bb14He
Jl.AJ1Heb BeJ1H4HHbl 0' Hz' H npOBOAHJleR OT60p eOfibiTH~ no yeno-
BHRM! 

- Z -KOOPAHHaTa T04KH B3aHMOAe~eTBHR HaXpAHTe.A B pa~OHe 
MHWeHH, T. e. I z - z T I .5 3 a z (0) ; 

- TpeK 4aeTHLibl npOXOAHT Liepe3 pa6o4y~ o6naeTb e4eT4HKa 80 
B pe3yJlbTaTe OTHOWeHHe 3~eKTa nyeTO~ MHWeHH K 3~eKTy nOJlHO~ 
eOeTaBHJlO -8% H -13% AJ1.A TOJleTO~ H TOHKO~ MHWeHe~ eOOTBeT
eTBeHHO. 

4HeJlO eofibiTH~ paeee.AHH.A Ha RApax MHWeHH Bbi4HeJ1RJ10eb /noene 
npOBeAeHHR OnHeaHHO~ BbiWe npOI.IeAYPbl/ Bb14HTaHHeM 3~eKTa nyeTO~ 
MHWeHH H3 3¢¢eKTa nOJlHO~. 0HO nonpaBJl.AJlOeb Ha reoMeTpH4eeKy~ 
3~eKTHBHOeTb yeTaHOBKH, 3aBHe.A~y~ OT yrna BbiJleTa npOTOHa H 
ero HMnynbea. 

4. PE3YJlbTATbl 

E d 2a 
nony4eHHble HHBapHaHTHble ee4eHHR 2 d d{} (p) · npH epeA-

HeM HMnyJlbee npOTOHOB p =4, 45 f3B/ e i 3atHeHMOeTH OT yr 11a 
HX BbiJleTa 6bi11H nonpaeneHbl Ha 3~eKTbl ABO~Horo RAepHoro pae
ee.AHHR I- 5% AllR TOHKO~ H -1 0% AJ1R Tone To~ MHWeHe~/. noene 
3TOrO pe3yJlbTaTbl, nOJly4eHHble Ha TOHKO~ H TOJleTO~ MHWeH.AX, 
OTJ1H4aJ1Heb APYr OT APYra He 6011ee 4eM Ha 10%,4TO MO*HO npHH.ATb 
3a BepxH~~ rpaHHLIY BeJ1H4HHbl eHeTeMaTH4eeKO~ norpeWHOeTH HOp
MHPOBKH ee4eHH~. YepeAHeHHble no 06eHM MHWeHRM AaHHble npHBeAe
Hbl Ha pHe.3. YKa3aHHble norpeWHOeTH BKJ1~4a~T eTaTHeTH4eeKHe 
OWHfiKH H3MepeHHR H OWHfiKH, o6yeJlOBJleHHble AHeKpeTHbiM xapaKTepOM 
KOOPAHHaTHO~ HH¢0pMaLIHH OT nK. . 

· E d2u 
,llnR onpeAeJleHH.A eenH4HHbl - 2 --- (0 = O) npH HMnynbee 

p dpd{} 
eTpHnnHHrOBbiX npoTOHOB /4,45~0,075/ f3B/e AaHHble /p~o~e.3/ an
npoKCHMHpoeanHeb 3aBHeHMOCTb~, nOJly4eHHO~ 113 BOJlHOBO~ ¢YHK-
1.1HH X~JlbTeHa a HMnynbeHOM npeAcTaeneHHH: 

A 
f(O) -

(a2 + p*2+p*2)2 (f32 +p*2+ p*2)2 
.L R J. U 

121 

rAe A- eeo60AHb1~ napaMeTp, Pt ,.p(J, a =45,6 H3B/e, f3=270H38/c 
/3Be3A04Ka OTMe4aeT BeJ1H4HHbl, B3RTble B eHeTeMe nOKOR Ae~TpO
Ha/. 3Ha4eHHR napaMeTpoe a H f3 B3.ATbl H3 pa6oT 161• B peaynbTaTe 
fibiJlO~a~AeHO, 4TO 

4 
• 

'l 

'i, 

E d 2 
- __ a_ (8-0- 1 P e dp dU - • P = 2 P d) = (281 ± O) 6 • r:3B 

cp· (r:3B/c)a 
;; 

npH BeJ1H4HHe x 2/eT.ee.;: 1, 1. 
BapHaLIHR napaMeTpa f3 a npeAenax /240 + 270/ M3B/e H3MeHRE 

nOJly4eHHOe B pe3yJlbTaTe annpoKeHMai.IHH 3Ha4eHHe ee4eHHR B n~ 
Aenax ero owH6KH. Bb14HCJleHHe' 1213Toro ee4eHHR MeTOAOM 6epTo~ 
TpeneaHH :IS/ e HenOJlb30BaHHeM pa3JlH4HbiX BOJlHOBbiX ¢YHKLIH~ Aei) 

6. f3B 
poHa AaeT 3Ha4eHHe 286 3 KOTOpOe npaKTH4eeKH HE 

cp. < r:3B/ c > 
3aBHeHT OT BblfiOpa BOJlHOBO~ ¢YHKLIHH H XOpOWO eornacyeTCR C 
H3MepeHHO~ eeJ1H4HHO~. TaKo~ *e pac4eT, npoeeAeHHbl~ e Hcnonb 
30BaHHeM MeTOAa OpTOrOHaJ1H3ai.IHH HHCCeH-Me~epa/4/ AJ1.A BOJlHOB 
¢YHKLIH~ Ha4aJlbHoro Ae~TPOHa H B03HHKa~~e~ nocne ero pa3eana 

150 

~ca. 
~~ 100 

~~ 
.:;rQ. 

roo 

\1 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

f\ 
~\ 
'\ 

'1 

(np) -cHcTeMbl, AaeT pe-
3YllbTaT, npeBbiWa~~HH H3 
MepeHHOe Ce4eHHe B 1,4 
pa3a. 

AHaJ1H3Hpoean~o~eb TaK~ 
/eM. p~o~e.4/ pacnpeAeneH 
no HMnyJlbCy n.pOTOHa p* H 
KOCHHycy yrna BbiJleTa 8* 
B CHeTeMe nOKOR AeHTpOH 
PacnpeAeneHHe no cosO* 
¢HKCHPOBaHHOM p* OKa3aJlO 
fiJ1H3KHM K H30TpOnHOMy, 
cornaeyeTcR c pe3yJlbTaT 
MH pa60Tb116~ a pacnpeAell 
HHe no p * npH ¢HKeHpOBaH 
COSO* HMeeT MaKeHMYM npl 
P ~ep ::50 M3B/c. Bee 3T' 

COOTBeTeTByeT cneKTaTO~ 
MOAeJlH eTpHnnHHra. 

PHc.3. 3aeHCHMOCTb HHea· 
pHaHTHOrO ceqeHHR Bb~OA< 

IIPOTOHOB-CrreKTaTOpOB OT 

yrna BbiJleTa npH HMIIYJlbC' 
IIPOTOHOB ./ 4, 45~0, 07 5/r'31 
ilHHHR - pe3yJlbTaT IIOArOJ 

L.....--L---J-....l.--L.;,_..J..._..J... ___ 4JYHK~HH f((J) /eM. TeKCT/ 
l 4 6 I 10 IZ .,..,.. K AaHHbiM, 
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HaMepeHHble a nnocKOCTH (X, Y) npoeK~HH 0..,, 0 y yrna BblneTa 
aMeHRJ1HCb Ha 8~ == 0.., ; 88.., , 0; == 81 + 8fJ y , rAe 80z,y -

y4ai1Hbte 4HCJ1a, pa3blrpaHHbte no H0pMaJ1bHOMY 3aKOHy C napaMeT
M a, COOTBeTCTBY~~~~~M BeJ1HLIHHe yrna MHOrOKpaTHOrO KYJ10HOBCKO-

pacceRHHR AeHTPOHa B 8e~eCTBe nOJ1HOH MHWeHH. 3aTeM Bbii.IHC
aeJll'tLIHHbl 8' 111 z' 111 np080AHJ1CR oT6op. co6biTHH no ycno-

- Z -KOOPAHHaTa T04KH B3aHMOAeHCT8HR HaX9AHTCR 8 paHOHe 
weHH, T.e. lz- zT IS. 3az (0); 

- TpeK l.laCTH~bl npOXOAHT 4epe3 pa601.1y~ o6nacTb C4eT4HKa 86 • 
pe3YJ1bTaTe OTHOWeHHe 3~eKTa nyCTOH MHWeHH K 3~eKTy nOJ1HOH 
cTaBHJ10 -8% H -13% AJlR TOJ1CTOH Ill TOHKOH MHWeHeH COOT8eT
BeHH0. 

4HCJ10 COObiTHH pacceRHHR Ha RApax MHWeHH 8bi4HCJ1RJ10Cb /nocne 
OBeAeHHR on~o~caHHOH BbiWe npo~eAYPbl/ Bb14HTaHHeM 3~eKTa nycTOH 
weHH H3 3~~eKTa nOJ1HOH. 0HO nonpaBJ1RJ10Cb Ha reOMeTpH4eCKY~ 

eKTHBHOCTb ycTaHOBKH, 3a8HCR~Y~ OT yrna BbiJ1eTa npOTOHa H 
o ~o~Mnynbca. 

4. PE3YJlbTATbl 

E dlh 
nonyLieHHble HHBap~o~aHTHble ce4eHHR 2 d d1l (ii) npH cpeA-

M HMnyJ1bCe npOTOHOB p=4,45 r38/C i aa'l.HCHMOCTH OT yrna 
BbtneTa 6btJ1H nonpaaneHbl Ha 3~~eKTbl ABOHHoro RAepHoro pac

RHHR /- 5% AI1R TOHKOH Ill -10% AJlR TOJ1CTOH MHWeHeH/. nocne 
oro pe3YJ1bTaTbl, nony4eHHble Ha TOHKOH Ill ~OJ1CTOH MHWeHRX, 
Hl.lan~~tcb APYr oT APYra He 6onee 4eM Ha 10%,4TO MO*HO npHHRTb 
aepXH~IO rpaHH~Y BeJ1H4HHbl CHCTeMaTH4eC.KOH norpeWHOCTH HOp

pOBKH ce4eHHH. YcpeAHeHHble no o6eHM MHweHRM AaHHble np~~tBeAe
Ha p~o~c.3. YKaaaHHble norpewHOCTH BKJ1~4a~T c~aTHCTH4eCKHe 

6K~o~ H3MepeHHR 111 ow~~t6KH, o6ycnoaneHHble AHCKPeTHbiM xapaKTepoM 
PAHHaTHOH H~OpMa~HH OT nK. 

· E d2 u 
,llnR onpeAeneHHR 8eJ1H4HHbl -

2 
--- (0 = 0) np~o~ ~o~Mnynbce 

p dpdfl 
Hnn~o~HrOBbiX npoTOH08 /4,45~0,075/ r3B/c AaHHble /p~o~c.3/ an-
KCHMHP08aJ1HCb 3a8HCHMOC~bl0, nony4eHHOH H3 80J1H080H ~YHK
X~JlbTeHa 8 HMnynbCHOM npeACTa811eHHH: 

f(O) = 
A 

12/ 
(a2 + p*2+p*2)2 (R2 +p*2+ p*2)2 

J. R ~ .J. U 

A- C8000AHb1H napaMeTp, Pt ap(}, a=45,6 H38/c,f3=270M38/c 
e3A04Ka OTMe4aeT 8eJ1H4HHbl, 83RTble 8 CHCTeMe nOKOR AeHTpo-

3Ha4eHI1R napaMeTp08 a H f3 83RTbl 1113 pa60T /o/. 8 pe3yJ1bTaTe 
0 HaHAeHo, LITO 

• 

'I' 
/• 

~: 

[\ 
. ·.' ., 
I' . 
), 

' :.~\, 

!~-'I, 

) 

.1 

E d 2u - 1 6 • r:lB 
- - (8=0, p = -Pd) =(281±0) ---
p 2 dp dQ 2 cp· (r:lB/ c) 3 /3/ 

npH 8eJ111411He x 2/cT.CB. ;:: 1, 1. 
Bap~~ta~~o~R napaMeTpa {3 a npeAenax /240 + 270/ M3B/c 113MeHReT 

nony4eHHOe 8 peaynbTaTe annpoKc~o~Ma~HI1 3Ha4eH~o~e ce4eH11R 8 npe
Aenax ero OW110K11. 8bi4HCJ1eH11e'1813TOrO Ce4eHHR MeTOAOM 6epTOKKH
TpeneaHH:/S/ c HcnonbaoaaHHeM pa3J1H4HbiX aonHOBbiX ~YHK~HH AeHT-

6. r3B 
pOHa AaeT 3Ha4eHHe 286 S , KOTOpOe npaKTH4eCKH He 

cp.(r:lB/c) 
3aBHCHT OT 8b100pa 80J1H080H ~YHK~HH H XOpOWO cornacyeTCR C 
H3MepeHHOH aenH4HHOH. TaKOH *e pac4eT, npo8eAeHHbiH c HCnonb-
308aHHeM MeTOAa OpToroHaJ1H3a~HH HHcCeH-MeHepa 141 AJlR BOJ1HOBbiX 
~YHK~HH Ha4aJ1bHoro AeHTpoHa H B03HHKatO~eH nocne ero paaaana 

JOO 

~~ 
~~ 200 

--d~ 
~= 150 

tOO 

\1 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

f\ 
~I 

'\1 

(np) -cHCTeMbl, AaeT pe-
3YJ1bTaT, npeBbiWaiO~HH H3-
MepeHHOe Ce4eHHe B 1,4 
paaa. 

AHaJ1H3HP08aJ1HCb TaK*e 
/CM. PHC.4/ pacnpeAeJ1eHHR 
no HMfiY'iibCy n.pOTOHa p* H 
KOCI1HYCY yrna 8biJ1eTa 8* 
B CI1CTeMe nOKOR AeHTpOHa. 
PacnpeAeneHI1e no cosO* np11 
~11KC11POBaHHOM p * OKa3aJ10Cb 
6ni13KI1M K 1130TponHoMy, 4TO 
cornacyeTCR c peaynbTaTa
MH pa6oT~6~ a pacnpeAene
HHe no p * npH ~HKCHpOBaHHOM 
cos(}* HMeeT MaKCHMYM npH 
P~ep :50 M38/c. Bee 3TO 

COOT8eTCT8yeT cneKTaTOPHOH 
MOAeJ1H CTpHnnHHra. 

PHc.3. 3aBHCHMOCTb HHBa
pHaHTHoro ceqeHHH Bb~OAa 
npOTOHOB-cneKT8TOpOB OT 
yrna B&meTa npH HMnynbce 
npOTOHOB /4,45!0,075/r3B/c. 
llHHHH - pe3ynbT8T nOArOHKH 

.__._.. _ _.... _ _.__..__,___... ___ .,.IPYHK~HH f((J) /eM. TeKCT/ 
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P-< 20 fv/38/c 
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-I 0 I 

cos s* 

2-
120 

i 8o 
E 
0 

*Q.. 1.0 

~ 
"t:l 

160 

1--

.. 
-0,9 ~cos &-,.-1 

j 0,8" cos e~ 1 
I , 

120 ,f 1, . 
80 : i\ I 

I ' ' ' 
'0 !i-. 

0 1.0 80 120 P~c 

PHc.4. a/ Pacnpe~eneHHH rrpoToHoa-crreKTaTopoa no aenHqHHe 
cos8* ~nH pasHbiX HHTepaanoa p*. JlHHHH - cpe~Hee sHaqemte 
do/dcos8*. 6/ Pacrrpe~eneHHH npoToHoa-crreKTaTopoa no 
BenHqHHe p * rrpH <IJHKCHpOBaHHblX COS 8*. JlHHHRMH rrOKasaH BH~ 
pacnpe~eneHHH, cne~YIDmHH H3 BOnHOBOH <IJYHK~HH XronbTeHa 
B HMrrynbCHOM npe~cTaBneHHH. 

AaTop~ 6naroAapHbl B.B.fnaroneey aa noneaH~e o6cy~AeH~R 
HawHx peaynbTaToa, 3.n.MoT~HOH H P.H.neTpoeoH aa 6onbwy~ 
noMO~b Ha ecex 3Tanax e~nonHeHHR AaHHOH pa6oT~. 

AeTop~ npH3HaTenbH~ KonneKTHBaM OTAenoe fla6opaTOPHH e~COKHX 
3HeprHH OH~H aa o6ecne4eHHe xopoweH pa6oTbl 3BM H CHHXp~aaoT
poHa, pyKOBOACTBY fla6opaTOpHH - 3a nOAAep~Ky H o6ecne4eHHe 
B03MO~HOCTeH npOBeAeHHR 3KCnepHMeHTa. 
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c.4. a/ PacnpeneneHHH npoToHoB-cneKTaTopoB no BenHqHHe 
~ AnH P33Hb!X HHTepBanoB p*, nHHHH - cpenHee 3HaqeHHe 
/dcosO*, 6/ PacnpeneneHHH npoToHoB-cneKTaTopoB no 
nHqHHe p* npH !fJHKCHpOB3HHblX COSO*. nHHHHMH llOK333H BHA 
cnpeneneHHH, cnenYIDmHH H3 BOnHOBoil IPYHK~HH XronbTeHa 
HMnynbCHOM npeACT3BneHHH, 

TOpbl 6naroAaPHbl B. B. fnaroneey aa none3Hble o6cylKAeHHR 
peayJ1bTaTOB, s.n.MoTHHOH H P.H.neTpOBOH aa 60J1bWY~ 

b Ha ecex 3Tanax BblnonHeHHR AaHHOH pa6oTbl. 
TOpbl npH3HaTeJ1bHbl KOJ1J1eKTHBaM 0TAeJ10B Jla6opaTOpHH BbiCOKHX 
HH 01-HIH aa o6ecne"!eHHe xopoweH pa6oTbl 38M H CHHXpO<IlaaoT-

PYKOBOACTBy Jla6opaTOpHH - aa OOAAeplKKy H o6ecne"'eHHe 
lKHOCTeH npoBeAeHHR 3KCnepHMeHTa. 

• 
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