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I. BBE,QEHHE 

npoCTOH l.lepeHKOaCKHH MeTOA /1/ IHnH MeTOA AaOHHbiX•oTpa!Ke
HHHI H3MepeHHR cpeAHeH 3HeprHH 6bln onpo6oaaH/2/ Ha ny~o~Ke npo
TOHoa(- 640 M38) OT CHHXPOLIHKnOTpoHa Jla6opaTopHH RAepHwx npo6-
neM OH.RH. 

C 1..1enb~ npoaepKH pa6oTocnoco6HOCTH MeTOAa npH 6onee ablco
KHX 3HeprHRX fibln H3rOTOBneH H HCObiTaH aapHaHT npH60pa AnR HC
cneAOaaHHH Ha nyi.IKe npOTOHOa01 r38)raTI.IHHCKOrO CHHXPOI..IHKnO
TpOHa J1H.R4>. 

II. YCJlOBH.R 3KCnEPHMEHTA 

1. CxeMa 3KcnepHMeHTa npHBeAeHa Ha ~· ny~o~OK npoTOHOa 
C 3HeprHeH ~1 r38, awBeAeHH~ H3 KaMepbl yCKOPHTenR, npoXOAHn 
a a03AYXe nocneAOBaTenbHO 4>0KYCHPY~Y~ ceKLIH~ MatHHTHOro Ka
Hana, TpHnneT MarHHTHbiX nHH3, topMHpy~IIIH ~eneaOH KOMHMaTop, 
AYfineT MarHHTHbiX nHH3 H C n~~~ OTKnOHR~ero MarHHTa noso
pai.IHaanCR Ha yron 9°40' H HanpaanRncR a KonnHMaTop AnHHOH 
4,5 MeTpa. Ha axoAe KonnHMaTop HMen AHaMeTp Dt •12 KM I L 1 • 
= 1 ,5 Ml H Ha abiXOAe - D2 .. 5 MM I L2 = 1 ,0 Ml. 4epeHK.oacKHH 
npH6op pacnonarancR He.nocpeACTaeHHO sa 6eTOHHOH sa-1,1TOH Ha 
abiXOAe KOMHMaTopa. 8 3THX ycnoaHRX HHTeHCHaHOCTb nyi.IKa CO
CTaanRna -10 9 npoTOHOBIC. 

2. CxeMa IH npHHI..IHn pa6oTbll npH6opa noaTopReT Bb16paHHY~ 
paHee lpHc.2/. 4aCTHI..Ibl CO CKOpoCTb~ ~O HanpaanR~TCR no HOpMa
nH KO aXOAHoH 3epKanbHOH rpaHH lll npH3Mbl-paAHaTopa C a6conOT
HbiM noK~saTeneM npenoMneHHR n 0 AnR AnHHbl aonHW Ao· Hsny~o~eHHe 
BaaHno•a-4_epeHKOBa IHB41, aosHHKWee a npH3Me, BbiBOAH110Cb ~o~e
pes rpaHH I H n H perHCTpHpoaanOCb ABYMR 4>0ToannapaTaMH 
113eHHT-E11 c OOlteKTHBaMH 11renHoc-40·11 lc r .. 8,5 CMI, YCTaHoaneH
HbiMH Ha 6ecKOHei.IHOCT~. npHI.IeM a 4>0ToannapaT I nonaAaiao kaK 
npRMoe, TaK H A&a*Abl OTpa•eHHOe HB4. Yrnw awXOAa HB4 IHanpH
Mep, 1.1epe3 rpaHb I I npRMOro - r1 H ABali,Rbl OTpa•eHHoro - r 2 
caRsaHw c yrnoM 80 (.\). arccos[n0 (.\)jj'] -1 awpa•eHHeM, npHBeAeHHbiM 
a pa6oTe 111: 
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at H a 2 ·- yrnw npH OCHOB8HHH npH3MW. nocKOnbKy B A8HHOM npH• 
6ope yr nw at 14 a 2 > 6, TO npH BW"fMcneHHJ'IX 6 0 a 41opMyne I 1 I 
nepeA KOpHeM 6panc11 3H8K 1-1. Anll yMeHbWeHHJ'I OWI46oK 143MepeHMA 
yrna 60 nepeA o61oeKT1!1BaMH 11fen~otoc-4011 pacnonaran~~tcb l!tHTeJ)41e
peH14HOHHWe CIIHnbTpw c nonocoA nponycKaHMR ll A --10 HM Alii' 10 ... 
-600 HM, 14CnonbaoaaawHeCJ'I paHee 18Z OnT~~t"fecKI!te OCM ~KTHaoa 
opHeHTHpoaanHcb no HOpManM K BWXOAHWM rpaHJ'IM I H D npMIMW
P8AI!taTopa. H84 perHcTpHpoaanocb Ha KlitHOnneHKe KH-3 c "fyacT
BHTenbHOCTbD 130 8A. fQCT. 

Puc.1. TpaxT nyqxa npoToHoB, sw
~Horo Hs cuaxpo~xnoTpoua aa 
saeprum 1 rsB nHHCII: 1 - aaxYYNHaR 
xawepa ycxopHTen.; 2 - toxycup~ 
~ cex~R MarHHTHoro xaaana; 3 -
TpHDneT MarHHTHWX nHHSt 4 - .-ne
BOA KonnHMaTop; 5 - ~6neT Mar
HHTHWX nHHs; 6 - OTKnOHJI~ Mar
HHT C B8KYYMHOA KaMepoA /7/; 8 -
BXO~HOA H BMXO~HOA KOnnHMaTopw; 

--~ 9 - MecTo pacnono.eHHR qepeHKoB
~~!!. cxoro npu(5opa; 10- saJQHTa ycxo-

11 - nyqoK npOTOHOB. 

A 

o) 
Puc.2. llpH~Hn pa(5oTM qepeHKOBCKoro ycTpoAcTsa: 
a/ XO~ nyqeA B npHSMe-p~aTope; (5/ B~ Ha npHSMY 
UpOTHB nyqxa /mTpHXOBKO~ UOK838HW sepK8nhHWe Q8CTH 
rpaHeA, a UYHKTHpOM- npo~h nyqKa Q8CTH~/. 

3. napaMeTpW npH3M~-paA~Opa. Yrn~ at H a 2 npH OCHOB8HHH 
npH3M~ H3MepllnHCb c nOMOI.IIbiO rOHHOMeTpa re-s lc TO'-IHOCTbD +5" I 
H nony'-IHnHCb paBH~Miit: at•4 30'10" H a 2= 40°29'13".npH3Ma-pa
AHaTop 6~na H3rOTOBneHa H3 nnaaneHHOrO KB8p14a CO 3Ha4eHHJ'IMH 
OTHOCHTenbH~X nOK838TeneH npenOMneHHJ'I, npHBeAeHH~MH B Ta6n.1 
Anll t .. 20°C. 
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Ta~a 1 

.A, HM n(A) A,HM D(,\) 

404,7 1,46955 546,1 1,46020 
407,8 1,46924 577,0 1,45898 

435,8 1,46671 579,0 1,45887 
491,6 I, 46292 

3KcTpanonii14HOHHaJ'I CllopMyna Anll noKaaaTeneH npenoMneHMJ'I 
B H3MepeHHOM AHana30He AnHH BOnH litMeeT BillA: 

0 -8 -6 
n(A) .. 1,44816 + 3,6913·10 _ 3,09716·10 ~ 121 

,\ 2 A 4 

rAe A- a MKM. Toi.IHOCTb onpeAeneHI!tJ'I n no ClloPMyne 121 cocTaanR
eT fln.+4•1o-~ An11 CP8AHMX AnHH BOnH nponyCK8HI4J'I litCnOnb30B8B
W14XCJ'I HHTePCIIepeH14HOHH~x CIIHnbTpoa IAnll HOpManbHOro naAeHHJ'I ny1.1eA 
OTHOCHTenbHWe noKa3aTenM npenoMneHI!tJ'I n0 npH3MW-p8AH8TOpa 
npMB8A8HW B Ta6n.2. 

Ta~a 2 

ClloToannapaT A,HM n0 npH t •20°C n 1 aos,qyxa 
npu t.20°C 

I 605,9 1,457985 1,000272 
II 601,3 1,458132 1,000272 

IIIHpHHa UpHSMbl 8 OCHOBaHHH b • 9,4 MM 1 ' a ee BWCOTa - 20 MM • 

• 
III. PE3YnbTA~ H3HEPEHHA 

1. CpeAHIIJ'I 3Hepr14J'I. npH 3KCnOHHpoBaHMH YCTPOHCTBa, noKa3aH
HOro Ha p111c. 3, Ha ny4Ke npoTOHOB .. 1 f38 6wnM nony~HW M3o6pa
*eHI!tll HB4, aaperMCTPJotpoBaHHWe $0ToannapaTaMM I lit n lit notcaaaH-

Puc.3. 0(5~ ·~ npu(5opa: 
~yqOJC npOTOHOB C SHep
rueA 1 rsB; 2 - npusMa
PaAHaTop; 3 - HBq; 4 -
nnocxoe sepxano; 5 - ~To

annapaT "3eHHT-E" c o(5'heK
THBOM "renuoc-40" /1:1,5, 
( ""; 85 MM/; 6 - HHTeP4lle_peH-_ 
~OHHWA tan&Tp; 7 - KOJinHM8TOp. 
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a/ 6/ 

PHc.4. HeraTHBHhle•H3o6paEeHHH HBq, saperHCTpHpoBaHHhle 
npH6opoM, noxasaHHhlM Ha pHc.3: a/ oT woToannapaTa I; 
6/ oT WoToannapaTa II. 

160• I I I I I I I I I I I I I I I I I I I I I I I II 

7', 
IJO 

OmH.Bf. 
120 

PHc.5. THnHqHaH woTo
MeTpHqecxaH KpHBaH 
Hso6paEeHHH, noxasaH
~ Ha pHc.4a,6; no 
OCH OpgHHaT - nponyc
KaHHe T, a no ocH 
a6c~HCC - paCCTOHHHe 
MeJK,D;y "AYraMH" HBq 

110 

90 

eo 

70 

B MM. eo' . , , , , , , , , , , , , , , , , , , , , , , , 
0 2 ... 6 b 10 12 

e, /VIM 

Hble Ha p11c.4. 8sai1MHoe pacnonolKeHI1e "Ayr" ~84 /oT np.AMoro 11 
ABalKAbl OTpalKeHHoro H84/ xapaKTepHo AJlR yrnoa 11cnycKaH11R ~84 
6< a • CpeAHee paccTORH11e MelKAY "AyraMI111 onpeAeJlRJlOCb nyTeM 
~OTOMeTpl1pOBaHMR Ha 6biCTPOAe~CTBy~eM M11KpO$QTOMeTpe II /Kapn 
l\e~cc, 11eHa/ 4epeHK08CKI1X 11306palKeHI1~ 8 Hanpa8neHI111, nepneH
AI1KYJ1RPHOM K 11X OCI1 CI1MMeTp1111. T04HOCTb 113MepeH11R paCCTORH11~ 

COCTa8Jl.RJla .:!_0, 01 MM. Tl1n114.Ha.R $QTOMeTpl14eCKa.R Kp118a.R noKa3aHa 
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Ha p11c.5 • .QnR onpeAeneH11R Ha11MeHbwero paccTO.AHI1R MelKAY "Ayra
MI111 Ha KalKAOM KaApe np080A11J10Cb HeCKOJlbKO 113MepeHI1~ Ha pa3m14-
HbiX 8WCOTax 4epe3 1 MM. Pe3yJlbTaTbl 3T11X 113MepeHI1~ annpoKCI1MI1-
po8aJ111Cb napa60J10~ no MeTOAY Ha11MeHbW11X K8aApaT08, 11 0TbiCK11-
8aJ1C.A ee MI1HI1MyM. 6 COOTBeTCT81111 C KaJ1116p08KO~ 06DeKT1180B 
11 feJ1110C-40 11 ,T.e. onpeAeJleHI1eM COOTHOWeHI1R MelKAY J111He~HO~ 11 yr-

v r1+r2 1108011 MepaMI1 8 11X ~OKaJlbHbiX nJlOCKOCTRX, onpeAeJl.RJlCR yrOJl ----, 
v r ~ r 

BXOA.Riql111 8 ~OPMYJlY /1/. np11 nOACTaH08Ke BeJ111411H a1 11 a2.-:J.!.~ 
11 n0 113 Ta6Jl. 2 no 3TO~ IKe ~OpMyne onpeAeJl.RJlCI'I yron 6 O 1184

2 

B npi13Me. 113 COOTHOWeHI1R COS(JO •·nlof3 , rAe DO- a6COJ110THbl~ noKa-

3aTeJlb npeJlOMJleH11R, HaXOA11JlaCb cpeAH.RR CKOpOCTb npOTOH08 8 
~eHTpe npi13Mbl - $o 11 COOT8eTCT8YIOiqa.R e~ K11HeTI1~eCKa.R 3Hepri1R 
npoTOH08 T.mp(y-1), rAe mp- Macca no~oR npoToHa, npi1H11Ma8-
waRc.A paaHo~ 938,2529 M38, a y=(l- $ 2)- • 

3a811CI1MOCTb cpeAHe~ 3Heprl111 T OT Hai1MeHbwero paccTORHI1R 
MelKAY "AyraMI111 1164 AJ1R ~oToannapaTo8 I 11 II noKa3aHa Ha p11c.6. 
0TMeTI1M, 4TO 861111311 3Heprl111 T: 1 f38 !!.T./6.£ = 20 M3B/MM. 

2. Ow116K11 113MepeHI1~ 3Heprl111 npOCTbiM MeTOAOM npOCYMMI1pOBa
Hbl B Ta6n.3. 

CyMMapHaR cpeAHeK8aApaTI14HaR ow116Ka onpeAeneHI1R cpeAHe~ 

3Heprl111 !!.T = ..j I. !!. T f c y4eTOM 8cex nepe411cneHHbiX 8b1We ~aKTo-

6/) 7,0 " 9/) 10,0 11,0 

PHc.6.3aBHCHMOCTH cpeAHeA sHep
rHHJnpoToHoB T oT HaHMeHhmero 
pacCTfHHHH MeJK,D;Y "AYraMH 11 HBq 
AJIH WOToannapaTOB I H n. 

-2,4 -1,2 0,0 1,2 , ,4 

PHc.7.CABHr sHeprHH !!.E B sa
BHCHMOCTH OT yrna OTKnOHeHHH 
qaCTH~ nyqxa OT HOpManH KO 
BXOAHOH rpaHH npH3MM-pagHaTopa. 
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poe He npea~wana ~1,3 M3B. npH perHCTpa~HH HB4 o60HMH $0Toan
napaTaMH cpeAH~~ 3HeprH~ B~4Hcn~nacb KaK 

1 2 1 2 
(-~ .T1 + (-) ·T2 

T ± &r - AT 1 llT2 ' . ± 1 • I 31 
12 12 12 1J! 

(XT) + (AT ) y("T) +( "T 1 
1 2 Ll 1 Ll 2 

rAe T
1 

H T 2 - cpeAHHe 3HeprHH, onpeAeneHH~e npH perHcTpa~HH 
HB4 $0ToannapaTaMH I H II, a llT1 H llT2 - cooTBeTCTBy!OiqHe 
HM OWH6KH. CpeAH~~ OWH6Ka B 3TOM cny4ae COCTaBn~na ~- 0,9 M38 
/flt:!=1,23·10-4 

/. 
KpoMe yKa3aHH~X B Ta6n.3 OWH60K H3MepeHHH, aHanH3HpDBanOCb 

TaKme BnH~HHe OTKnOHeHH~ HanpaaneHH~ BXOAa 4aCTH~ OT HOpManH 
KO axOAHOH rpaHH npH3M~ Ha T04HOCTb onpeAeneHH~ 3HeprHH. B pa-
6oTe111 yKa3~BanOCb, 4TO 3TOT MeTOA He4yBCTBHTeneH K TaKOrO 
poAa HeonpeAeneHHOCT~M. 0AHaKO npH npe~H3HOHH~X H3MepeHH~X 
aamHO 3HaTb AOnyCTHM~e OTKnOHeHHR yrnoB HaKnoHa 4aCTH~ fl~ 
npH 3aAaHHOH T04HOCTH H3MepeHH~ 3HeprHH 4aCTH~. no3TOMY 6wnH 
npoBeAeH~ COOTBeTCTBY~~He pac4eT~ An~ napaMeTpoB AaHHOrO npH-
6opa, peaynbTaT~ KOTop~x noKaaaH~ Ha pHc.7. Hs pHcyHKa BHAHO~ 
4TO npH ~ ~ 0,5 ° aenH4HHa CABHra flE He npeBOCXOAHT 0, 016 M38. 
KaK npaaHno, npH a~nonHeHHH npeAaapHTenbHOH QCTHPOBKH BXOAHOH 
rpaHH npH3M~-paAHaTopa KOCH KOnnHMaTopa, ~PMHpyQ~ero ny40K, 
aenH4HHa ~ He npeBOCXOAHT B~WeyKa3aHHOH, 

HaMepeHH~ cpeAHeH 3HeprHH a~BeAeHHoro ny4Ka npoTOHOB oT yc
KOPHTen~ nH~$ AH CCCP npocT~ 4epeHKOBCKHM MeTOAOM a~nonHR-

Ta6mu~a 3 

N'l n/n 0IOH6Ka BemNHHa ATi. M3B 

-
I. lfsMepeHHJ'I yrnos a 1 H a·2 

npHsMhl-p~aTopa, lla +5, :!_0. 13 

2. lfsMepeHHJ'I noxasaTeneA npe-
noMJieHHR npHsMhl-p~aTopa,An +4·10-6 :!_0. 17 

3. HeonpeAeneHHOCTb noxasaTeJil'l 
npeJIOMJieHHl'l B03Ayxa, &1 B +5·10-6 :!_0,032 

4. KanH6posxa o6'beKTHBOB , llC , 
C/MM +3 c/MM :!_0. 24 

5. OnpeAeneHHl'l MHHHMaJibHoro 
paCCTOJ'IHHJ'I ME!JKAY 11AyraMH11 

lfBq M, MM :_0,06 :!_1,22 

6. HeonpeAeneHHOCTb s yrne 
DaAeHHJ'I lfBq Ha HHTep~peH-
~HOHHb!A clnmbTP. A¢:±1 °(/lA:::tlO~) :!_3. 3. J0-6 :!_0. 14 

---
6 -

nMcb ~ecKonbKO paa Ha npoT~*eHMM ABYX neT /1977-1979 rr./. 
CBOAH~e A8HHWe 3THX MSMepeHHH npeACTaaneHW B Ta6n.4. 

HHTepecHo cpaBHMTb nony4eHHWe peaynbTaTw H3MepeHMA c AaH
HWMM pa6oTW/&/ /pHc.8/, rAe onpeAeneHM8 CP8AH8~ 3HeprMM npo
H3BOAMnoCb nyTeM cpaBHeHHR BpeMeH nponeTa npoTOHOB H CReTa H8 
onpeAeneHHOH 6aae. B npeAenax OIIIMfSoK MSMepeHHA ,_..HHWe HacTOft
~eH pa60T~ /3KCn03M~Hft OT 21.0f.1979 r./ HaXOAftTCR 8 COrnaCMM 
C peaynbTaTaMH /&/, Heo6XOAMMO OTM8TMTb H Kone6aHHR CP8AH8H 
3HeprHH npoToHoa a npeAenax AO 4 H3B, 4To, no-BMAHMOMy, o6yc
noaneHo 8 OCHOBHOM paanM4MftMH 8 paaMe~eHMH 3neMeHTOB M napa
M8Tpo8 TpaKTa BWBeAeHH~ M topMHpoBaHHR ny4Ka. 

B aaKnQ4eHHe Heo6xOAMMO cKaaaTb o paapewa~eA cnoco6HocTM 
np1116opa. Ha ~ BHAHO, 4TO nonHaR WMPMHa Ha nonyawcoTe n111Ka 
HB4 cocTaanReT -20 M3B. Co6cTaeHHOe paapeweHMe ycTpoAcTaa on
peAenReTcR $aKTOpaMM, npMB8A8HHWMM 8 Ta6n.5, M COCTaanReT 
:12 M3B. 

. OcTanbH~e 16 M3B OT aKcnepMMeHTanbHOH IIIMPMHW o6ycnoaneHW 
T8KMMH napaMeTpaMI!1 ny4K8 npoTOHOB, KaK ero yrnoaaft pacxQAM
MOCTb H 3HepreTH48CK8ft H80AHOpoAHOCTb. 0AH8KO pa3AenMTb 3TH 
$aKTopw He npeACTaBnfteTCR aoaMO.HWM Ha-aa HeonpeAeneHHOCTH 
a yrnOBOH pacXOAMMOCTM ny4Ka /TaK, HanPMMep, reOMeTPM48CKaft 
pacXOAHMOCTb, 0~8HeHHaft M3 pa3Mepoa OTB8pCTMA H AnMHW MCnOnb-

Ta~a 4 

,!laTa C~· 3H8PI'IUI, M3B 
H9MepeHHA 

B ~8HTP8 nep~ Ha BI>IXOA8 H9 K8Hepw 
npH3Mhl DPHSMOA* yCKOPHT8JIJI * * 

1000,86 1001,50 1006,55 
14.11.1977 r. IOOI, 46 1002,10 1007,15 

1001,78 1002,42 1007,47 
16.12.1978 r. IOOI, 98 10002,62 1007,67 

998,33 998,97 1004,02 

21.01.1979 r. 
997,70 998,34 1003,39 
998,58 999,22 1004,27 
998,50 999,14 1004,19 

*3TH BeJUNH~ nonyqe~ c yqeToM saMeAJieHHR npoToHoB I rsB 
B DPHSMe-p~aTope HS Si02 Ha DOJIOBHHe ee 3~KTHBHOA T~
~. ti2-0,34 r/CM 2 H AaHHbiX DO HOHHS~OH~ DOTepl'IM 141(flE1 "' 
= 0,64 MsB) 

**BeJIHQHHbJ DOJiyqe~ C yqeTOM SaM8AJ18HHJ'I npOTOHOB B BOSAyxe 

(~ .. I, 96 M3B cM 2/r) sa AJIHHe 20 N I llE 2• 5,05 MsB/. 
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HI n/n ~axTop YliiHPeHJur 

I. MaoroKpaTaoe pacceHHHe 

2. 3aMeAneHHe npOTOHOB 
B npusMe-p~aTope 

Ta<SJtHIJ;a 5 

Mi. MHH M 1 , MsB 

+4, .:!:_5,9 

.:!:_0,32 

3. illHpuaa HHTepwepeHIJ;Hoaaoro WHnbTpa 
/+50 X I .:!:_0, 72 

r 
Ep, 

r 
f 

Puc.8. PesynbTaTM usMepeHH~ 
saeprHH BhlBe~eaaoro nyqKa npoTo
HOB OT CHHXpOIJ;HKnOTPOHa flHH~ 

M3&1 T 
1000 I 

I 
I 

AH CCCP/r.raTquaa/,o- ~aa~e 
HaCTOHIIIe~ pa60Tbl, ~ - ~aH~e 

pa6oTM 161 

t 
I 
I 
I 

1 

30BaHHoro Konn~MaTopa,cocTaenReT 
13,1' .~n~ 19,4 M3B,4TO npeaocxo
A~T w~p~Hy, np~XOAR~Y~CR Ha o6a 
$aKTOpa/. 

3a COAe~CTB~e B B~nonHeH~~ 
990 AaHHO~ pa6oT~ aeTop~ 6naroAaPH~ 

1976 f977 f978 ~79 4neHy-KoppecnOHAeHTY AH CCCP 
~OI)bl B.n.A>t<enenoey ~ n.M.OH~~eHKo; 

3a nOMO~b B npoBeAeH~~ ceaHCOB pa60T~ Ha YCKOp~Tene flH~$ -
COTPYAH~KaM 3Toro ~HCT~TyTa M.M.Ko3noey, c.n.Kpyrnoey, E.A.~a
MaCK~HCKOMy, B.A.ropAeeey, B.n.KonTeey, C.M.M~K~PTb14bRH4Y. 
n.A.Ky3bM~Hy, a TaKlKe COTPYAH~KaM OH~H ~.PylK~4Ke, M.$.Wa6a
woey, B.C.HaAelKA~Hy, B.B.EpMaKoey ~ P.B.CTonyn~Ho~. 

flHTEPATYPA 

1. Zrelov V.P. Nucl.lnstr. and Meth., 1974, vol.115, p.457. 
2. Zrelov V.P., Lupiltsev V.P., Shabashov M.F. Nucl.lnstr. 

and Meth., 1976, vol.134, p.437. 
3. 3penoe B.n. ~ AP· OH~H, P13-5636, ~y6Ha, 1971. 
4. Studies in Penetration of Charged Particles in Matter. 

Publ.1133. Nation.Acad.Sc., W., 1964. 
5. ~eH~COB A.C. ~ AP· npenp~HT flH~$ ~261, fl., 1976. 
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PyKon~cb nocTyn~na 

5 anpenR 
B ~3AaTenbCK~~ OTAen 

1982 roAa. 

''IUIIIIliij,_ 

' ' ' 

8~1 B~n,, JlynlotnblleB 8.0., MHI)OXHH H. B. 
lif•Mef)e!iHII 3HeprHM BWBeAeHHOf"O ni)OTOHHOrO n)''fKi!l /-1 r3B/ 
OT ~C:KOPMTe-/11' mtR~ traT'fMHa/ 'fepeHKOB<;KMM MeTOAQM ,qBoAH!II)4 

,: ',, ',' 

1

, : ,O,~IOAATCII peayJlbTaTW H8MepeHHI1 CPBAHe'l 3HeprHH IWI4 
'h~p~· ,OT CHHXI)OIIHKJlOTPOHa JlHR~ AH CCCP. CpeAHIIII smFPr~ 
.~\i:b ~PeHKOBCKMM MeT.OAOM ABOeiHWX OTpaltCBHitA,. n011~,~,HWE 
,I:I,HiiiUlT<:A', co awa'feHHeM cpeAHel1 3Hepi'Ml!f , nyi4Ka, onpe,_~ 
t:Jof(e'll!iHO,, .. TO t.4epeHKOBCKHI1 npH6op no' H3Mepef1HIO 3Hep~t!tfi,'h.ll 
TQ~· ', , ' ,qiloAHIIIX OTpaltleHHei no3BOJ1AeT OhPeABJ1MT', Cp~HIOICI 31j.ieJl 
J ·~.'s,.:c OTHOCHTeJlbHOei TO'fHOCTbiO He X)'ltle 'feM 0,1%, , 
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, · ',, :,,;P•&ra awnonHeHa a lla6opaTOPHH IIAePHI>IX npo6neM OltRI4. 
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',: ~eHHe 061.e,qHHeHHOI'O MHCTHT)'Ta IIAePHWX HCC11eA08aHII!A 
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'lreJ~~··,v~p., Luplltsev V.P., Mlrokhln I.V. 
Measu~ .• n,ts of the Mean Energy of Proton Beam (-1 GeV) 
Extr•C:t~~.·from the LINF Synchrocyclotron Using the Cherenk 
of IJQ':'I),1e Reflec\ions 

, 1\ftsuHs of measurements of the mean energy Qf protons 
extra¢t$d fr:om the Ll NF synchrocyc lot ron ate presented. Th 
enertY was determined by the Cherenkov method of double re 
obtal~tt~d, results are compared with the beam energy determl: 
rent methOd. It is demonstrated that the Chereokov .devlc:e 
t:he .enetgyof protons in a beam by the method of double re 
one to .determine the mean beam ene,rgy In the vicinity of 1 
tlve, accuracy not worse than 0.1%. 

The Investigation has been performed at the Laborator) 
Rroblems, JINR. 
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nepe~o,q o.c.BHHorpaAoa~. 


