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1. BBEAEH~E 

/ 

nplII npOBeAeH1II1II akcnepaaeurans aux 11I HaIlaAo4HblX pa60T Ha YCKO
,,\{ ,. plllTeIlRX aKTyaIlbHa 3aAa4a 1113MepeHIIIR xapaKTeplllCTIIIK YCKopReMoro1.: 

nY4Ka 3apR)f{eHHb1X 4aCT1II1l. AIlR peweHIIIR 3TO~ 3aAa4111 Ha ycxopurenax\ ./ 
4111KIlOTpoHHoro Tlllna Heo6xoAIIIMO IIIcnOIlb30BaTb a6con~THo np03pa4Hble 

AaT4I11KIII, IIICKIl~4a~~lIIe BIlIIIRHllle Ha YCKopReM~~ nY40K. Halll60Ilee nOA
-(. 

XOAR~IIIMIII c 3TO~ T04KIII 3peHIIIR RBIlR~TCR IIIHAYKllIIIOHH~e AaT4I11KIII. ~x 
/ 

nplllMeHeHIIIR AIlR 1113MepeHIIIR pa3Illll4HblX xapaKTeplllcTIIIK ny4KoB OCBe~e
/' 

Hbl B oõaope /11. B AaHHo~ p aõore npennarae r ca MeTOAIIIKa 1113MepeHIIIR 

c nOMO~b~ nOAo6HblX AaT4111KOB nIlOTHOCTIII aapana ycxopaenor-o nY4Ka.
) 

.I 

/ 2. METOA~KA H3MEPEH~~ 
1\ 

L 
,I 

Ha Tpe6yeMoM paAlllyce r/plllc. 1/ CIIIMMeTplll4HO OTHOCIIITeIlbHO reo

MeTplll4ecKo~ cpeAHe~ nIlOCKOCTIII YCKoplllTeIlR YCTaHaBIlIIIBa~TCR ABa 

,/ "\" AaT4111Ka ny-uca , nplII lllllPKYIlR4111111 nY4Ka car aan c AaT4111Ka U(<;b) onpe

AeIlReTCR yr.noaua nOIlO>KeHllleM <;b nY4Ka, nplll4eM BKIlaA B curuan Aa" 
AYT Bce ero 3apRA~, CIleAOBaTeIlbHO,, 

---- '1:..'...ll'_~ 

U(c;6) =: rK(<;b, e) • a(l)· d s , /1/
/ 

rAe c;6 - yr'noaoe nonoxeuae nY4Ka OTHOCIIITeIlbHO OCIII AaT4I11Ka, f 

yrIloBoe nOIlO)f{eHllle 3apRAa B nY4Ke, a(f) - nIlOTHOCTb 3apRAa,~. 
K(c;6,f) - annapaTHaR <PYHK4I11R AaT4I11Ka. AnnapaTHaR <PYHKllIIIR pac

C4111TblBaeTCR AIlR AaT4111Ka B KOHKpeTHO~ reOMeTplll1ll c npIIIÔnlll)f{eHIIIRMIII, 

BIlIIIRHllle KOTOpblX Ha T04HOC:rb 1113MepeHIIIR MO)f{eT õsrr s Y4TeHO. oaxro

pu , Y4eT KOTOpblX 3aTpYAHeH, AaAYT BKIlaA B OWIII6KY MeTOAIIIKIII. ~3Me

pa r ens aaa CIIICTeMa n03BOIlReT nOIlY4I11T.b 3aBIIICIIIMOCTb U(<;b) 11I 3anOM

HIIITb ee AJlR AaIlbHe~we~ o6pa6oTKIII, pe3YIlbTaTOM KOTOpO~ RBIlReTCR 

./ 

~r 
I
;

" PHc.l. CxeMa pacrrono~eHHH gaT~H

xa : 1 - naT~HK , 2 - YCKopHeMbIH'------~..,.....---~-........,-------
---.- 1"""-" _.1, 

rrY~OK. 
I ' \ 

\ 'I", "'\ " - -© Ü6'be,rumeHHbIH HHCTHTYT anepasrx 'lfCCne,nOBaHHHI> .uy6Iia, 1~86. 
I I~n' " 'd.~a~"' Ah U KHcnrry'l I

I _
1I \ 

U~aIdJK NCC1fellOElU~i 
" ..... _



PHc.2. rrpHH~HrrHanbHaH CXeMa H3
MepHTeIThHOrO TpaKTa: 1 - rrnaCTHH
xa p,aTl.J:HKa, 2 - 3a3eMJ1eHHbUi KOp
rryc, 3 - H3MepHTenbHoe YCTPOH
CTBO. 

nonY4eH~e nnOTHOCT~ 3apRAa a(E) ~3 ~HTerpanbHoro ypaBHeH~R /1/. 
3aAa4a ero peweH~R B 06~eM cnY4ae RBnReTCR HeKoppeKTHo~/2/ ~ Tpe
6yeT np~MeHeH~R perynRp~3~py~~~x anrop~TMOB. PRA TaK~X anrop~T

MOB np~BeAeH B pa60Te/3/ OAHaKO ~x pean~3a4~R Tpe6yeT 3Ha4~. , 
TenbHblX 3aTpaT BpeMeH~ ~ 06beMa onepaT~BHo~ naMRT~ 3BM. H~me 

6YAeT n~Ka3aHo, 4TO B HaweM cnY4ae 3aAa4a MomeT 6~Tb ynpo~eHa. 

3. AAT4HK 

AaT4~K npeACTaenReT c060~ npOBOAR~y~ nnaCT~HKY, CMe~eHHY~ Ha 
paCCTORH~e a no BepT~Kan~ OT cpeAHe~ nnOCKoCT~ YCKop~TenR. nna
CT~HKa 06pa3yeT c 3a3eMneHH~M KopnY~OM OTpe30K nonOCKOBO~ n~H~~, 

B~TRHYT~~ B HanpaBneH~~ AB~meH~R nY4Ka. OA~H KOHe4 AaT4~Ka OT
Kp~T, KO BTOPOMY nOAKn~4eH KoaKc~anbH~~ Ka6enb, HarpY3Ko~ KOTO
poro RBnReTCR cornaCOBaHH~~ BXOA ~3Mep~TenbHoro YCTpo~cTBa 

/p~c.2/. AaT4~K ~MeeT n~He~H~e pa3Mep~ 22 B a3~MYTanbHOM ~ 2b 
B paA~anbHOM HanpaBneH~RX, np~4eM BO BceM A~ana30He 4aCTOT YC
KopR~~ero HanpRmeH~R B~nonHReTCR ycnoB~e 

.\84 " 
2b,22 « /2/ 

n 

11. 8 4 - An~Ha aonuu ycxopaoiuero HanpR>KeH~R, n - HOMep aucuieã rap
MOH~K~ 3TO~ 4acTOT~ B cneKTpe c~rHana. B HaweM cnY4ae B~nonHReT

CR TaKme ycnoB~e 

b <a. /3/ 

CneAyeT OTMeT~Tb, 4TO AaT4~K 4Y8cTB~TeneH n~wb K 3neKTp~4eCKO~ 

COCTaBnR~~e~ nonR nY4Ka. 
B cooTBeTcTB~~ c 3aKOHOM nonHoro TOKa nponeTa~~~~ B6n~3~ AaT

4~Ka 3apRA ~HAY4~pyeT 4epe3 ero nOBepXHOCTb TOK 

i:=: at/J ./4/at ' 
tf; nOTOK BeKTopa 3neKTp~4ecKo~ ~HAYK4~~: 

-..,--+ 
tf; ~ r D -ds , /5/ 

sABT4HKB 

B~xoAHoe HanpRmeH~e c AaT4~Ka 

u :=: R H' i /6/ 

2 

PHc.3. ~yr HMrrynbcOB c p,aTl.J:HKa P~c.4. HMrrynbcw OT op,HoKpaTHo

OT U;HP.KynHpY!orn;ero nv-nca rrpo ro-:
 ro rrpoxo~eHHH nYl.J:Ka /OC~Hnno

HOB /OCU;Hnnorpa~ CI-75/.
 rpa~ C7-8/. 

PHc.5. BnOK-cxeMa H3MepHTenbHo
ro TpaKTa: 1,2 - p,aTl.J:HKH rrYl.J:Ka, 
3 - p,aTl.J:HK YCKopHrorn;ero HarrpH~e

9 HHH, 4 - KOMMYTaTop, 5 - CYMMa
TOp, 6 - cTp060CKOrrHl.J:eCKHH oc
~Hnnorpa~, 7 - AUIT, 8 - KOHTpon
nep KpeHTa THrra .106, 9 - MH
HH-3BM MERA-6055. 

ecTb $YHK4~R a3~MYTanbHoro nonomeH~R nY4Ka 

u = u (qS), 
/7/ 

np~ paA~anbHOM nepeMe~eH~~ 4~pKyn~py~~ero nY4Ka Ha B~xOAe AaT
4~Ka nonY4~M 4yr ~MnynbcOB, nOA06H~~ ~306pameHHoMY Ha p~c.3. 

~nR ~3MepeH~~ 6epeTcR ~Mnynbc MaKC~ManbHO~ aMnn~TYAbl, COOTBeTCT
BY~~~~ paA~anbHOMY nonomeH~~ nY4Ka B cepeA~He' AaT4~Ka /p~c.4/. 
3aB~C~MOCTb /7/ nony4a~T c nOMO~b~ cTp060cKon~4ecKoro npe06pa
30BaH~R c~rHana c nocneAY~~~M KOA~poBaH~eM ~ 3anOM~HaH~eM B na
MRT~ 3 BM. nOAP06Hoe onucauue ~3Mep~TenbHO~ cnc TeMbl COAep>l{~TCR 
B pafior e /4/. 3AeCb np~BeAeM 6nOK-cxeMY /p~c. 5/ ann ape rypu , no
3BonR~~e~ nonY4aTb KaK c~rHan~ c BepXHero ~ H~mHero AaT4~KOB, 
TaK ~ CYMMapH~~ c~rHan. OTMeT~M, 4TO AaT4~K, on~C~BaeM~~ cooT
HoweH~RM~ /4/, /5/, /6/, RBnReTCR AaT4~KOM A~$$epeH4~Py~~ero T~
na, c~rHan c Hero nponOP4~OHaneH CKOpOCT~ ~3MeHeH~R per~cTp~Pye

Moro ~M 3apRAa. Ueneco06pa3HO onep~pOBaTb 3aB~c~MOCTb~ U(qS), 
nonY4eHHO~ nYTeM ~HTerp~pOBaH~R HanpRmeH~R c AaT4~Ka: 

u (qS) = K • r u (qS) • dqS , 
yc /8/ 

K yc - K03~$~4~eHT nepeAa4~ ~3Mep~TenbHoro TpaKTa.
 
nepexoA K ~HTerpany npaBoMepeH np~ ~Me~~eM Y Hac MeCTO ycnoB~~
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/9/!!!f < 2'lT , 

Af - yrnoBaR npOTRmeHHOCTbnY4Kao 

40 AnnAPATHA~ ~YHKU~~ AAT~~KA 

Ha~AeM $YHK4~~, CBR3~Ba~~y~ Ben~4~H~ U(~) c nnOTHOCTb~ 3apR
Aa a(t"l o ~3 /6/, /4/, /8/ cnenyer 

U(~) = R HKyc.r ~t od~o /10/ 

nOCKonbKY 3a nep~OA o6pa~eH~R nY4Ka yrnoBOe pacnpeAeneH~e 3apR
Aa npaKT~4ecK~ He MeHReTCR, a nonepe4Hoe AB~meH~e MomHO c4~TaTb 

MeAneHHbIM, TO MomeM a anuca r s 
aI/! = dI/! /11/ 
at ' dt 
~ /1 ol npeACTaB~Tb B B~Ae 

..., --. 
/12/U(~) = RH°ú.lol/!oKyc = R H oWO€o oKyc J Eods o 

S,[lBT"HKB 

npoBeAeM paccMoTpeH~e AnR OAHO~ 4acT~4~0 B pa60Te /5/ np~BeAe-
Hbl BblpameH~R AflR KOMnOHeHT anexrpavecxoro nons paBHOMepHO AB~
my~e~cR penRT~B~CTCKO~ 3apRmeHHO~ 4aCT~4blo npocneA~M, KaK no
nY4eHbl 3T~ CooTHoweH~Ro 3apRmeHHaR 4aCT~4a AB~meTCR co CKOpOCTb~ 
V OTHOC~TenbHO c~cTeM~ OTC4eTa K. B KOTOPO~ nOKo~TCR AaT4~Ko 
KooPA~HaT~ 4aCT~4~ B ee co6CTBeHHO~ c~CTeMe oTC4eTa K' /p~C06/ 

R' = ls, o, OI, /13/ 

a' 3neKTp~4eCKoe none B K' nOCTORHHO o B To4Ke Ha nOBepXHOCT~ AaT
4~Ka 3neKTp~4eCKoe none 

~ eE = __ 0(l_fJ2)0_._;R (3 = Y- /14/ 
c ' 

41Tf R*3 
O 

~ .e'
 
v
 

6 x' 
e x 

PHC 
0 
6. K orrpeAenp.HHw KOMrroHeHT 

BeKTopa 9neKTpH~ecKoro rronH E 
~ 

o 

!I 

4 

R*3 = [(x -Vt _s)2 +(1_(32).(y2+ z2)l3/2, /15/ 

R = {(x - Vt - s) • y. z I - /16/ 

paA~YC-BeKTOp OT 4aCT~4bl K 'T04Ke Ha6n~AeH~R Ha nOBepXHOCT~ AaT
4~Ka o 

nOTOK BeKTopa 3neKTP~4eCKO~ ~HAYK4~~ 4epe3 AaT4~K 

~ --. e b
 

ljJ = r D· ds .r dx J Dz . dy •
 /17/ 
sABT4l-fKa -e -b 

nOCKonbKY B Hawe~ reOMeTp~~ nOTOK C03AaeTCR Z-KOMnOHeHTO~ nonRo 
C4~TaR AaT4~K y3K~M /b <J1/ ~ orpaH~4~BaRCb nepBblM 4neHOM B p aa

nomeH~~ /17/ no (Ll MomeM 3an~caTb 
Z ' e 

I/! = 2b· r D o dx /18/-'e z ' 

R * 3 == [Ix, _ Vt - s) 2 + (l _ /:3 2 )z 2] 3/2 /19/ 

TorAa COOTHoweH~e /18/ c Y4eTOM /14/, /19/ np~MeT B~A 

1 2 f z 
oljJ = - oe o2b . (l - f3 ) o .r dx , /20/ 

417 ~ [(x - Vt - s) 2 + (1 _ f3 2)z 2] 3/2 

B~4~cn~B ~HTerpan ~ nepe~AR K yrnoB~M KOOPA~HaTaM, B KOTOp~X 

e = r . a O ; Vt "'" r . ú.l . t = r . ~ ; s=r'f, /21/ 

nonY4~M An~ nOTOKa 
1I/! == ~.e.2b.k(~,f)' /22/ 

f + ~ + aO e + cP - a O 
k(<P,f) ----- 

(f + c/J+a )2 + ( 1 - (3 2')(z/r)2] 1/2 [(f+ ~-ao)2+ (1=fJ2)(Z:lr~] 1/2o o 

/23/ 
COOTHoweH~R /22/, /23/ onpeAenR~T nOTOK BeKTopa 3neKTp~4ecKo~ 

~HAYK4~~ OT OA~H04Horo 3apRAa. AnR npOT~meHHoro no f nY4Ka no
nY4~M 

ljJ == 1:- . 2b 01.... rk(c/J,f) oã(f) ode o /24/
417 Z' 

Ilpeoõpaayesi COOTHoweH~e /12/ c Y4eTOM /24/: 

U (~) = -
1 

• 2b o-1 . R . ú.l . K . rk (c/J d· a (f ) od f417 Z H yc,' , /25/ 

5 



nOACTaBVlB B /32/ COOTHoweHVle /27/ VI B~4V1cn~B VlHTerpan, nonY4V1M 
0"'(( ) 

U(~k) = ...L .2b.1.. R ·cu·K ·4a O • a(f ) /33/417 z H yc k • 

OTC~Aa 

4rrz;
a(f k) = ----. U(c/Jk). /34/ 

2b . R • cu ·4a ·K
H o yc 

]i
 HanoMHVlM, 4TO Z - sepTVlKanbHa~ KOMnOHeHTa paAVlyc-seKTopa OT 3a

°lf	 p~Aa K T04Ke Ha6n~AeHVI~ Ha nosepXHOCTVI AaT4V1Ka, cneAosaTenbHo, 

Heo6xoAVlMO onpeAenVlTb sepTVlKanbHoe nonomeHVle nY4Ka OTHOCVlTenbHO 
cpeAHe~ nnocKocTVI, 4eM VI o6ycnosneHa Heo6xoAVlMOCTb Vlcnonb30BaPHC. 7. ArrrrapaTH~H ~YHK~HH AaT~HKa. 
HVI~' ASYX AaT4V1KoB. An~ BepXHero VI HVlmHero AaT4V1KoB, COOTseTCTseH
HO,

Vlm1 

U (c/J) = .r K (c/J, f ). a (f) . d f.	 /26/ ZB = a - zp : Z H =a+z p /35/ 

/26/ - VlHTerpanbHoe ypasHeHVle An~ HaxomAeHVI~ a(f) c annapaTHO~ 
1 1<t>YHK~Vle~	 -' U· - Il > , /36/Ue - a _ Zp U'H - a + Z P 

K(c/J,d=_1_.2b • .l..R ·cu·K .k(c/J,f),	 /27/
417 Z H YC 

K03<t><t>VI~VleHTk(c/J,f) AaeTC~ COOTHoweHVleM /23/. 

u = -
1 

• 2b·R . cu •4a o' K . a (f k )-.	 /37/
417 ,.. yc 

H3 /36/ VlMeeM5.	 PEWEHHE YPABHEHH~
 

Ue - UH

B~we OTMe4anVlCb TPYAHOCTVI peweHVI~ ypasHeHVI~ /26/ B o6~eM BVlAe. Zp =a· ---- /38/


OAHaKo B HaweM cnY4ae <t>YHK~VI~ K(~,f) OTnVl4Ha OT Hyn~ cy~ecTBeH
 U B + UH
 
HO nVlWb B Y3KO~ 06naCTVI yrnoB, YAOBneTBOp~~~VlX ycnoBVI~ /pVlc.7/:
 

U • UH - CVlrHanbl c aepxaero VI HVlmHero AaT4V1KOs.
e/28/
-2a O ~ f k + c/J k ~ 2a O •	 An~ onpeAeneHVI~ nnOTHOCTVI 3ap~Aa ~enecoo6pa3HO Vlcnonb30BaTb CYM

MY CVlrHanos c BepXHero VI HVlmHero AaT4V1KOB, nOCKonbKY OHa MeHeeTorAa ypaBHeHVle /26/ MO_HO 3anVlcaTb B sVlAe 
4ysCTBVlTenbHa K sepTVlKanbHOMY pa3Mepy ÔZ p ny4Ka: 

-~k+2ao 

U (~k ) = .r K (c/J, f) . a(d . d f. /29/ 2a	 /39/S = U e + UH = u- a2 '_ Z 2
 
-~k -2ao p
 

Hcnonb3Y~ COOTHoweHVI~ /37/, /39/, nonY4V1M An~ nnOTHOCTVI 3ap~AanpVl ycnoBVIVI 
a 2 _. z2n217 »4a '	 /30/ 217 o a(f ) = . 2a p • g,(q;k ). /40/
 

cnpaBeAnVlBOM B HaweM cnY4ae, B AVlana30 He yrnoB 4ao MomeM nono k 
K . 2b . R . cu . 2 a
 yc H o
 

mVlTb
 Bce BxoA~~Vle B /40/ BenVl4V1H~ 6~nVl onpeAeneH~ paHee, a
/31/ 

;)(J (f) = a(f ) = const c/Jk
k S(c/Jk) = K . r I u (c/J)+ u (c/J)].dc/J

VI 3anVlcaTb /29/ B BVlAe	 yc B H 

O
-~k+2a a 

/32/ - pe3ynbTaT 4V1cneHHoro VlHTerpVlposaHVI~ CYMMapHoro CVlrHana c sepx
U (~k ) = a (f k)' .r K (~ , d . d f • 

Hero VI HVlmHero AaT4V1KOB.-,,/.. -2a
'f'k o 
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~l:
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I 

3HaR nnOTHOeTb 
217 

= .r a·(~-). dE 
O 

epeAH~~ TOK 

= s- F, 

3apRAa, HeTpYAHO nOnY4~Tb 3apRA nY4Ka 
PeweH~e ypaBHeH~R /26/ npOBOA~noeb KaK Ha oCHoBe np~6n~>KeHHO

ro eOOTHoweH~R /32/, TaK ~ e ~enonb30BaH~eM pe~ynRp~3~pY~l1\ero 
anr-opa rwa PT I KR ~3 pa60Tb1 / 3/'. B npenenax T04HoeT~ anr'oparwa pe
ayns r aru coananaor . 

Y4eT np~BeAeHHWX ~CT04H~KOB norpewHoeTeA AaeT B HaweM cnY4ae 
MaKc~ManbHY~ OW~6KY L\a/u S 10%. 

rAe F - 4aeTOTa ~~KnOB yeKopeH~R. 1'1 
! 

6. YCnOB~~ ~3MEPEH~~ , " 

~3MepeH~H npOBOA~n~eb Ha BHYTpeHHeM ny4Ke $a30TpoHa O~~~ 

B A~ana30He 3apRAoB nY4Ka 10-9 - 10-8 Kn np~ yrnoBo~ 4aeTOTe 06
pal1\eH~R ny-uca cu = 8· 10 8 - 10 9 paA' e -1 ~ yr.noaoã npOHI>KeHHOCT~ 
900-1500. BHYTP~ KaMepw yeTaHoBneHW nRTb nap AaT4~KOB, Ha paA~y

ee nepBoro ~3 H~X /102 eM/ e nOMOl1\b~ np06H~Ka Mor 6WTb ~3MepeH 

epeAH~~ TOK nY4Ka. CpaBH~Ban~eb Ben~4~HW 3apRAa nY4Ka, nonY4eH
Hwe np~ ~3MepeH~RX e nOMOl1\b~ np06H~Ka: 

q H3M = I/F, 

~ Ha~AeHHwe no npeAnaraeMo~ MeTOA~Ke: 

217 
q = r a (E) ·dE. 

o 
B npeAenax OW~60K ~3MepeH~~ 3T~ Ben~4~Hbl eOBnan~ AnR pa3n~4

HWX pe>K~MOB yeKopeH~R. 

~. OW~6KA ~3MEPEH~~ 

COOTHoweH~e í40/ AnR nnOTHOeT~ 3apRAa ny4Ka nOnY4eHO B npeA
nOnO>KeH~~, 4TO ero BepT~KanbHW~ ~ paA~anbH~~ pa3Mepw paBHw Hyn~. 

O~eHKa MeTOA~4eeKO~ OW~6K~, 06yenoBneHHO~ KOHe4HwM paA~anbHWM 

pa3MepOM nY4Ka, BblnonHeHa AnR 3apRAa, pacnpeAeneHHOp~BHOMepHO 

ro Ha Mp =: 2b.AnR AaT4~Ka e 2b= 2 ex, ao =2,50, a =5 ca , r = 262 eM 
nonY4eHO 
(L\a)A -:::-5%. 

a LH 

8. BblBOAbl 

A. nOKa3aHo, 4TO nnOTHoeTb 3apHAa, a eneAosaTenbHo, 3apHA 
~ TOK ~~pKyn~pY~l1\ero nY4Ka, MO>KeT 6blTb ~3MepeHa e nOMOl1\b~ A~$
$epeH~~pY~l1\~X ~HAYK~~OHHWX AaT4~KoB. npeAnO>KeHa MeTOA~Ka ~3Me

peH~H. 

6. T04HoeTb ~3MepeH~H pacre r no Mepe õonee c rpor-o ro aunon
HeH~H cnenyouiax yenoE!~A: 2b < a I r Ae 2b - paA~anb HblA paaaep 
AaT4~Ka, a - paeeToRH~e OT AaT4~Ka AO epeAHeA nnoeKoeT~, 

i1rp < 2b; Ôzp .« a , rne Ôrp I L\z p - eOOTBeTeTBeHHO panuans HblA 
~ BepT~KanbHwA pa3Mepw nY4Ka. 

B. Cnoeo6 peuieuua ypaBHeH~R /26/ e np~MeHeH~eM np~6n~}KeHHOro 

eOOTHoweH~R /32/ aepeu np~ BblnonHeH~~ ycnoaua 217 /n » 4a o' n 
HOM~P BweweA rapMOH~K~ 4aeTOTW yeKopR~l1\erO HanpR>KeH~H B cneKTpe 
e~rHana, 2a - yrnoBaR npOTR>KeHHOCTb AaT4~Ka.o 

B 3aKn~4eH~e aBTop np~Hoe~T 6naroAapHocTb B.n.AM~Tp~eBcKoMY 

~ n.M.OH~l1\eHKO 3a noeTaHOBKY 3aAa4~ ~ noeTORHHoe BH~MaH~e K pa
60Te, C.6.Bopo>K~OBY 3a none3Hble 05eY>KAeH~R, B.A.CaeHKo 3a no
eTaHOBKY Ha 3BM anrop~TMa PTIKR, B.B.Kan~H~4eHKo 3a npo4TeH~e 

pYKon~e~ ~ Kp~T~4eeK~e 3aMe4aH~R. 

p 'I
Ow~6Ka, oõycnoaneauaa KOHe4HblM eepruxane HblM paanepoa ny-uca Ôzp' i n~TEPATYPAB HaweM enY4ae eoeTaBnReT 

Ôa) ~ 1. MoeKaneB B.A., WeeTaKOB B.r. KOHTponb ~ ~3MepeH~e napaMeT
(--Ô -+3%. .J 

a Z P pOB nY4KoB 3apH>KeHHWX 4aeT~~. AToM~3AaT, M., 1973. 
CpeAHeKBaApaT~4HaR norpewHoeTb ~3MepeH~~ 2. T~XOHOB A. H., ApeeH~H B.11. MeToAbl peureuua HeKoppeKTHblX aaIj 

Aa4. "HaYKa", M., 1979. 
ÔK y c 2 Ôb 2 ÔUo 2 L\R H L\cu 2 Ôa 2 M 2 1/2 3. T~XOHOB A.H. ~ AP. PerynRp~3~pYI011\~e anrop~TMbl ~ anpaopuas ~I;ls : [(---) + (---) + (----) + (----) +(-) +(--) + (--~) ] S 5%. 
K b ao R H . cu a S "I $opMa~~H. "HaYKa", M., 1983. y c 
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4. neH~COB ~.H. ~ Ap. OHRH, 9-86-295, ny6Ha, 1986. 
5. Jlaunay JI.n., JI~<t>w~u E.M. Teopua nons. IIHaYKa", n., 1967. 

BbI 

.ll2-82-568 

A9-82-664 

,[13.4-82-704 

Al'-83-511 

,[17-83-644 

.l12.13-83-689 

J113-84-63 

,[12-84-366 

.ll1.2-84-S99 

A17-84-850 

A10.11-84-818 

,Q4-85-851 

,Q11-8S-791 

,Q13-8S-793 

HET 1m np06EJIOB 8 BAUJEH 6J16JI110TEKE? 

MO)l(eTe no.nYI.IHTb no nox'r e nepexacaenaue HH>Ke KHHrK, 

eCJlK OHM ue 6blJlH 3aKa3aHbI paxee• 

TpYAY COBe~aHHR no HccneAoBaHHRM B o5nacT~ 

pcnRTHBHcTCKOH RAepHoH ~H3HKH. ÁY5Ha. 1982. 

TpYAY COBe~aHHR no KonneKTHBH~M MeTOAaM 
YCKopeHHR. AY5Ha. 1982. 

TpYAY IV 11e>t<AYHapoAHm1 WKOllY no HeHTpoHHOH
 
~H3HKe. AY5Ha. 1982.
 

TpYAY COBe~aHHR no CHCTeMaM H MeTOAaM 
aHanHTH4CCKHX BW4HcnCHHH H3 3BM H HX npHMCHeHHQ 
B TeopeTH4eC~OH ~H3HKe. ,Qy6H3. 1982. 

TpYAY Me>t<AYHapoAHo~ WKOnY-CeMHHapa no ~H3HKe 

Tn~en~x HOHOB. AnywT3. 1983. 

TpYAY pa504ero COBe~aHHR no npo5neMaM H3nY4eHHR
 
H AeTeKTHpOBaHHR rpaBHT34HOHHYX BonH. AY5Ha. 1983.
 

TpYAY XI MewAYHapoAHoro CHMn03HYMa no
 
RAepHoH 3neKTpOHHKe. 6paTHcnaBa.
 
4exocnoBaKHR. 1983.
 

TpYAY 7 Me>t<AYHapoAHoro COBe~aIIHR no npo6neMaM
 
KBaHToaOH TeopHH nonR. AnYWTa. 1984.
 

TpYAY VIr Me~AYHapOAHoro ceMHHapa no npo6neHaM
 
~H3HKH B~COKHX 3HeprHM~ ,Qy6Ha. 1984.
 

TpYAY mMe>t<AyHapoAHoro CHMn03HYMa no H35paHH~M
 

npo6neMaM CTaTHCTH4eCKOH MexaHHKH. AY5Ha.'984.
 
!2 TOMa!
 

TpYAY V He~AYHapoAHoro COBe~aHHR no npo

6neMaM MaTeMaTH4eCKoro MOAenHpoBaHHR. npo

rpaMMHpOOaHHQ H MaTeMaTH4eCKHM MeTOAaM pewe

HHn ~H3H4eCKHX 3aAa4. AY6H3. 1983
 

TpYA~ IX BceCO~3Horo COBe~aHHR no YCKopHTenRM
 
3apR~eHHbrx 4aCTH4. ,ll.y5Ha. 198~!2 TOMa!
 

TpYA~ Me~AYHapOAHOH WKon~ no CTPYKType
 
RApa, AnywTa, 1985.
 

TpYAbl Me~AYHapoAHoro COBelJ1aHHR no aHamITH4eCI(HM
 
B~4HcneHHRM Ha 3BM H HX npHMeHeHHQ B TeopeTH4e

CKOH ~H3HKe. ,Qy6Ha,1985.
 

TpYA~ xn MC~AYHapOAHoro CHMn03HYHa no RAepHOH
 
3neKTpOHHKe. ,Qy6Ha 1985.
 

1 p, 75 IC. 

3 p, 30 IC. 

5 p. 00 1(. 

2 p. 50 IC.
 

6 p , 55 IC •
 

2 p , 00 IC. 

4 p. 50 IC. 

4 p , 30 K • 

5 p. 50 K. 

7 p. 75 K. 

3 p , 50 K. 

13 p.50 K. 

3p.75K. 

4 p. 

4p.80K. 

3aJ<:a3b1 a a ynoMHHYTble KHHrH MorYT 6blTb uanp a an e asr no anp ecy ; 
101000 ·MocKsa. rnaEn04TaMT. n/H 79 

H3,uaTen~tKHij oTrten 06benHHeHHbro ~HcTHT~ta Hrte~H~X Hccne,uosallHP 
PYKon~Cb nocTyn~na B ~3AaTenbcK~~ OTAen 

6 MaR 1986 rOAa. 
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TEMATHqECKHE KATErOPHH llYBnHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHWX 

HCCJIE~OBAHHR 

HHAeKc TeMaTHKa 

1. 3KcnepHMeHTanbHa~ ~H3HKa B~COKHX 3HeprH~ 

2. TeopeTH4ecKa~ ~H3HKa e~COKHX 3HeprH~ 

3. 3KcnepHMeHTanbHa~ HeHTPOHHa~ ~H3HKa 
4. TeopeTH4ecKa~ ~H3HKa HH3KHX 3HeprH~ 

5. MaTeMaTHKa 

6. HAepHa~ cneKTPOCKOnH~ H paAHOXHMH~ 

7, ~H3HKa T~*en~X HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AeToMaTH3a~H~ o6pa6oTKH 3KcnepHMeHTanbH~x 

AaHH~x 

11. B~4HCnHTenbHa~ MaTeMaTHKa H TeXHHKa 

12. XHMH~ 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHH~ TBePA~X Ten H *HAKOCTeH 
~AepH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHa~ ~H3HKa ~AePH~X peaK~HH 

npH HH3KHX 3HeprH~X 

16. ~03HMeTpH~ H ~H3HKa 3a~HT~ 

17. TeOpH~ KOHAeHCHpOBaHHOrO COCTO~HH~ 

18. Hcnonb30BaHHe pe3ynbTaToe H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCCneAOBaHHH 
B CMe*H~X o6nacT~X HayKH H TeXHHKH 

19. DH~H3HKa 

IDa6amoB M.tl>. 13-86-296 
HsMepeHHe nnoTHOCTH sapH~a ny~Ka penHTHBHCTCKHX 
~aCTH~ H~YK~HOHHb~ ~aT~KOM 

fipHBOAHTCH MeTO~HKa H3MepeHHH DnOTHOCTH 3apH~a ny~Ka penHTH
BHCTCKHX ~aCTH~ C TIOMO~biD H~YK~HOHHb~ ~aT~HKOB, fipoBe~eH pac
~eT annapaTHOH ~YHK~HH ~aT~Ka c paAHanbHb~ pasMepoM, cy~ecT

BeHHo MeHbmHM, ~eM ero anepTypa.TipH ycnOBHH npOTH*eHHOCTH ny~
Ka, 3Ha~TenbHO npeBbEaiD~eH npOTH*eHHOCTb ~aT~HKa, pemaeTCH 
HHTerpanbHOe ypaBHeHHe, CBH3hlBa~ee DnOTHOCTb n~Ka H CHrHan 
c ~aT~Ka. BhlnonHeHa o~eHKa BnHHHHH npHHHThlX npH6nH*eHHH Ha 
TO~HOCTb H9MepeHHH. Ha OCHOBe npe~araeMOH MeTO~HKH C03~aHa 
CHCTeMa H3MepeHHH DnOTHOCTH H Cpe~Hero TOKa YCKOpHeMoro ny~Ka 
~asoTpoHa OHHH. To~HOCTb HsMepeHHH B ~aHHoM cny~ae cocTaBHna 
OKono 10%. TipoBe~eHo cpaBHeHHe pesynbTaTOB HsMepeHHH sapH~a ny~ 
Ka C nOMO~biD npe~naraeMOH MeTOAHKH H npHMOrO H3MepeHHH C no
MO~ID npo6HHKa.PesynbTaThl H3MepeHHH COBn~aiDT B npe~enax npHBe
~eHHOH norpemHOCTH. 

Pa6oTa BhlnOnHeHa B na6opaTOPHH H~epHhlX npo6neM OHHH. 

Coo6UleHKe CNibeAHHeHHoro HHCTHTyra -nepHhlX HCCneAOBaHHH.ny6Ha 1986 

TiepeBo~ O.C.BHHorp~OBOH 

Shabashov M.F. 
~~asurement of Charge Density of Relativistic 
Particle Beam by Pick-Up Sensors 

13-86-296 

A method for measuring the relativistic particle beam charge 
density by meass of pick-up sensors is described. Apparatus 
function is calculated for a sensor with radial dimension essen 
tially less than its aperture. For a beam extension considerab
ly exceeding sensor extent, integral equation is solved conne~
ting the beam density and sensor signal. The effect of taken 
approximations on the measurement precision is estimated. On 
the basis of the proposed method a system for density and midd
le current of JINR synchrocyclotron accelerated beam measure
ment has been created. Precision of measurement was about 10~. 

The results of beam charge measurement by means of the proposed 
method and those on direct measuring usinga probe are compared. 
The measurement results within the error are presented. 

The investigation has been performed at the Laboratory 
of N~clear Proble~, J~NR 

Communication or the Jomt lnstitute for Nuclear Research. Dubna 1986 


