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METO,n OITPE,n:FJillHJtlH BEPXHE~ I'P Am1I(li 

3APR,UA HEilTPOHA lTIJti TIOMO~ YXH · 

H. T .Ka.ruyKeeB, H.cl>.l!HKOB 

Od~e~eHHHI HHCTHTYT ~epHHX Hcane~OBaHHft, ~dHa (CCCP) 

B padoTe paccMaTpHBaeTCff BOSMOEHOCT:b SRCnepHMeHTanDHOro 

onpe.n;eJieHRR: BepxHe:ti rpronm;bt Sc.psi.IJ;a He:tiTpoHa Ha ypoBHe Io-I9e 
cnoco6oM OTKJIOHeHIDI yJibTpaxoJIC.IUlliX neitTpoHOB (YXH) no.n; · ,n;e:tt

CTBHeM nonepe'llioro aJieK'l'PH't!ecF:oro noJISI npn me MHoroRpaTHOM 

oTpruKemm: oT IIJIOcKoro rop:asoH'l'a.JII>Horo sepRana I 41. 
IIoRasaHo, 1J'l'O )JliH ocymec'l'BJieHIDI aKcnepHMeHTa Ha ny-qxax 

YXH noToKoM ~50 H/cM2 celt MOJJIO nOJII>SOBaT:bCff ycTaHOBKol 

THna "KHTKa" 151 ,u;.rHHoi! sepKa.r.:a I + I. 5 M, pa6oTarome:tt B Henpe

pbiBHOM peJKHMe. 



Ir!'lHC D CJJ mft'RIIUllA. !IG!I (/f '.l'm! l l~l Cf.tlOOE UPft:R 

LDU? fl¥.U 001Z 

SUIVIla&r 

!b.i8 JNIP:ll" ccmeid~N a potHJibtli ty of tttsp<er~~hl deter

iii1Dat11111 ot th~ ~11" limit of> 8f<UtrQG C!lal\tf" Wi~ 10-19 e 
~ w1til llCfi (ultracold D.t"'UtJ'CU) defieaiOD ill ib>C~ dia

MV!cal electrical t1~l4 ta the ptect'Wtl tJtt tbeu repea'ecl l'e

neotton rr. a ~lJMatel ll1l'ftlt 1~att/4l. 
lt 1a -~ tba'& ror t&l18 pu!'Jeact·~ me My -~ 'for ~-

~ 50 D/ca2.s t1CJi b.- tm U:tahl.la.tion of \he "Xitka" typc/5/ 

l~ a minor l~tb ot 1 - 1. 5 m and worki.Dg in tile penaa

n•t. modo fd opera,1e. 



I • BBE,gEffi1E 

Orrpe~e~eHHe sa~a H8HTpoHa B TaR HaSHBa8MHX'hpRMHX" SKcrre-

pKMeHTax /I-3/ CBO~TCR K ITOHOKY B3aHM0~8HOTBRff H8RTpOHOB C ITOCTO

.f!HHblM 9Jl8KTpH'ti80KMM ITOJieM. )1.Jm STO [ 1.1;8Jll1 Y3KO OKOJIJIHMHpOBaJUillH 

HeHTpOHHHH nyqoK nponyoKaeTC.fl 't!epes OAHOPOAHOe norrepe~J!Oe 3Jl8KT

pH't!8CIW8 IIOJie HaiTpiDK8HHOCT:OIO H8CKOJibKO ,n;eO.fiTKOB MJIH CO'l'Gll 

BOJI:bT/OM, H IIO OMemeHHIO nyq.Ka, KO'l'Opoe OIJ;eHMBaeTO.fi T8M MJIM MHHM 

onooo6oM, onpe~eJI.fleTo.fi BepxH.fl.fl rpaHMIJ;a sap.fl.n;a HefiTpoHa. 

B Ca.MOM TO't!HOM SKcrrepMM8HT8 '!aKoro po,D;a /
3/ ITOJIY"t!8HO, ~'1'0 

sap.F.r.D; HeitTpOHa t' = (-I,9±3,7)•]0-IBL , r,n;e (- SJieMeHTa~ 

HhW SJI8KTpH'ti80IWH sa~. 

CMemeHMe Ll y HetiTpoHa c IIpE ,!I;IIOJiaraeMHM sapRJJ;oM L no.n 

~eitOTB118M SJI8KTp11't!80KOrO ITOJlff HaiTI1IDK8HHOOTH t ( B/ CM) ,n;ae'l'C.fl 

saBHOHMOOT:biO 

t [_ t 2 
(I) 

600 7FL 

r,IJ;e t - BpeMJI npo~eTa HefiTpoHa -qepes aJieKTPH~ecKoe nOJie, a 

771 - ero Mace a. 

~eO:b B08 B8~11~HH, KpOMe HWipff*8HHOOTH f.'' , 38J(aHl1 B 0110-

TeMe CGS'E • 

VIs saBHCKMOOTH (I) BM.n;Ho, 'ti'l'l) 'tJ.YBOTBRTeJI:bHOCT:& aTHX MeTo,n;oB 

CKJibHO SaBHCHT OT Bp8M8Illl rrpoJieTa (OT BpeMeHM npe6hiBBIDUI) H8HTpO

Ha B aJieKTpM't!eCKOM IIoJie. IToaToMy e pa6oTe I 41 6ww npe.n;;roJKeHo ,lVIJI 

ITOHOKa sa~a H8RTpOHa HOIIOJI:bSOBar:b YXH. l1s-sa M8JIOH SHeprMH STIDC 

H8HTpOHOB MX BUOOTa IIO,n;~eMa B rpaBHTauMOHHOM ITOJie 3eMJIM He IIp8BU

rnaeT I,5- 2 MeTpa. B3JI8TWI BBepx, OHH OHOBa B03Bpai.UaiO'l'Cf! BliRS, 

~BMrruiC:b no rrapa6oJT1fllA~Tr1,nJ! rrnReitTOni1HM. 



liyTeM MHOrOKpaTHOrO 01'paJK8HM JXH OT roplil30HT8JibHOrO IIJIOCKOrc 

38pKa.J.Ia liX Bp8Mfl rrpeObiBami.ff B :3JI8KT)Jilli8CKOM IIOJie MOJKHO IIpO,IVIJilT:& 

Jil ~OB8CTH ~0 H8CKOR:&KJilX ~eCffTKOB, a, B IIpHHUHIIe, ~~e Jil ~0 HeCK~ 

KJilX COT8H CeKy~. 

TaKlilM CIIOCOOOM liYBCTBJilT8JI:&HOCT:o 8TOH M8TO,niDW MO)KHO ~OB8CTJil 

~o ro-20e /4/. 

CHa~ana Kasa.J.Ioc:o, liTO ~a OCYm3CTBJI8HlilH TaKoro aKcneplilMeHTa 

neo6xo,nRMo IIOJI:&30BaTLca ysrto cKOJIJIJil'iiHpOBa.HHhDVI ny-qKoM YXH, liTO Tpe

oyeT rurreHcHBHoro rro1'oKa YXH .( rp = _ro5 - ro6 H/ cM2• ceK). TiosJKe, 

B pa60T8 / 5/ OhiJIO IIOKa3aHO, liTO cym3CTBY8T B03MOXHOCT:& IIpOB8~8HHH 
TaKoro aKcnepiDJieHTa, non:osyac:o rnlilpOKKMR (HeCKonJIJilMJilpoBaHHHMM) ~

RaMR ~1, B pe3yJI:&TaTe liero, COXpaHaff liYBCTBJilT8JI:&HOCT:& aToro MeTO

~a, IIOTOK YXH MOJKHO Cill13HT:& ~0 ,_, 500 H/ CM2 C8K. 

O~HaKO, TaKOH IIOTOK YXH TO~e Tpy~o OC~eCTBJilM H IIOKa He 

~ocTRrHYT ill1 Ha o~HOM H3 cymecTByromruc HCTOllill1KOB YXH. KpoMe Toro, 

rrpeATiaraeMaH B / 5/ ycTaHoBita "fuiTRa" IDJieJia ~OBOJI:&Ho 6on:&ruHe 

ra6aplilThl H ee coopy~eHHe Tpe6oBano 6oJinmnx saTpaT. 
' 

IIoaTOMY Mhi OTKasa.Jllic:& OT peanHsarur~ aToro nepBoro BapHaHTa ycTa

HOBIDl "KliTKH" H 3aHHJIJilC:& paspaOOTBOH HOBOrO ynpOl.l.l8HHOrO BapHaHTa, 

ItoTOphi:Li Ha3Ba.Jlli "MTita-M". B HaCTO.f.l~eit pa6oTe OOCYJIUI;aiOTCH napaMeT

pH aTOrO Bapl!IaHTa Jil B03MOJKHOC'rl!1 ere pea.JIH3~ IIplil HCIIOJI:&30B8HHH 

y"JKe cymecTBYJOI14WC HCTO'tlill1KOD YXH ( -P :::7 50 H/ cM2ceK) • 

2. OID1CAID1E YCTAHOI~ 

YcTaHOBKa "KHTKa-M" crrpoeKTHpOBaHa ;.v.r.a pa6oTR c OlieHb Me,rr;IeH

HhiMlil HeliTpOHaMH (BhiCOTo:£1: no~'beMa YXH ne 6om,rue 40 eM) B HenpepRB-



HOM peJKRMe. B CBfi3Ji.I C 8TJIIM B pa6o'tleM IIOJIOJKemm: OHa yCTa.HaBJll1BaeT 

C.fl Ha Bl:lCOTe OKOJIO O,IUIOrO Me Tpa H~ ypOBHeM IIO,Il;BO~ero HeH'l'pOHO 

BO,n;a. 

YCTaHOBKa (pHc.I) COCT011T 11H ITJIOCKOrO rop1130HTaJIJ,HOrO sep-

'Kana YXH-I, repTHKaJioHoro u.wn1H,D;Jm'tlecKoro sepitaJia - 2, I17IOCitoro 

KoH,D;eHcaTopa - 3,4, cos,n;a.IOmero rrorrepe'tffioe MeKTpH'tlecKoe rroJie, 

BXO,Il;HOro OTBepcTRR: (HCTO'tiHHK YXH> - 5, BIDCO,n;HOrO OTBepcTM 

(K ,n;eTeKTopy YXH) - 6, 6oiWBoro HorJIOT11TeJISI Y.XH - 7 ,8, BepXHero 

rrorJIOTHTeJISI YXH- 9 n BaKJYMHOro KoJKyxa (Ha pHcYHKe He YKa3aH). 

11orJIOTHTeJI11 7, 8 11 9 (113 IIOJIH8'l'MeHa) HCIIOJ1:03yiDTC.fl ;cr;.r.H ycTpa 

HeHRR: woHa, cos.n;aBaeMoro YXH, BWleTruOmHMH ns meJIR - 5 H He rrorra

.n:aromHX Ha ~llH,D;pH'tleCKOe 3epKaJIO - 2. 

,l.VrnHa pa6oqero yqacTKa ropH~tOHTaJI:OHoro seprtana IOO eM, pac

CTOSIHlle MeJK,Jzy IJJIOCKOCTR:M¥1 KOH,IJ;eH<:aTopa IO OM, a HX Bl:lCOTa -

40 CM. Bxo,n;Hoe ll BillCO,Il;HOe OTBepc~~M YXH BllliiOJIHeHH B BH,n;e ,n;Byx 

BepTllKaJI:OHIDC IIpHMOyrOJI:OHHX meJieH BlllCOTOH 40 CM C IIepeMeHHUMK 

I.Irnpli.IHaMH Ji.I paCCTO.fliiiDil\1l1 MeJK,Izy lOOIH. 

ITO,Il;BO,Il; YXH K ycTaHOBKe H IlX OTBO,Il; K ,n;eTeKTOpy IIp0113BO~TCSI 

C IIOMOiqbiO ,Il;Byx "pyrropoB", C03,Il;a.IOl~ MeH:omee COIIpOTHBJieHRe ,IT,1lfi 

HarrpaBJieHHoro rryqKa YXH. 

I.lHJIHIUpH'!eCKOe KpyrOBOe 3eplCaJIO ycTaHaBJIHBaeTCR B TaKOM IIO-

JIOiltellliH, 'ITO ero OC:O - () H8.';~0,n;HTCSI IIOCpe,n;nHe MeJKJzy BXO,Il;HblM 

ll BWCO,n;IlliM OTBepcTIDIMH YXH. 

YcTaHOBKa ,n;eHcTByeT CJie,n;yro~~ o6pasoM. YJI:oTpaxoJio,n;Hue He~T-

pollli, HCXO,IVIIl\He Ji.I3 K8KOH-HH6y,n;:o '~O'!Kli.I 1\tf BXO,n;IIOrO OTBepcTHSI, 

BHIIOJIHSIIDJllero pOJI:O Ji.ICTO'!HJi.IKa YXl1, IIOCJie HeCKOJI:OKHX ,n;eCRTKOB Will 

COTeH OTpruKeiDIH 0'1' ropH30HTaJThHO:~o .aepKaJia - I npi:DKKarvrn: ,IJ;OJieTa-

IOT ,IJ;O U¥lJIHH,D;pH'tleCKOrO aepKaJia - ,a R, OTpaxtaFIC:O OT Hero, WOKY-



4. 

I 

cRpyiOTCSI B Totnte J\ I , KOTOprui cHMMeTpR'1!Ia /\'1 OTHOCHT8JibHO 

uenTpa KPRBH3Hhl 0 • TOl!Hee , IIOCJI 3 OTpmKeiDUI YX.H ,I(BH.raiO'l'Cfl 'l'aiG1M 

oc5pa30M, 't!TO IlJIOCKOCTM IDC TpaeKTOpHM npOXO,II)IT qepe3 B8pTIU\clJILiryiO 
i 

JIHHHIO, KOTOprui rrepeceKae•r ropH30HT8TJl,HYIO IlJIOCKOCT:O B 'l'O'lJIW /~I 

B 8TOM CMbiCJI8 TO'tJKY f\1' MOJKHO paccMaTpHBaT:O Ka.K 11H300pEUKeirne" 

TO'llill AI • 

• 

Trut Ka.K BXO,I(HOe M BbiXO,I(HOe OTBepCTIDl Y.XH O~HaKOBbi ITO g)opMe 

H pasMepaM M paCIIOJIOiteHbi CHM1v1eTpHl!H) OTHOCHTeJThHO IJ;eH'rpa ItpHB¥13Hbi 

- () , TO IIpR OTCYTCTBHH ITOTep:o npH 38pKaJI:OH1IX OTpaJK8lillilX BC8 

HetiTpOHI:.l, BWieTaiOlilH8 11:3 HCTO't!HHKa ( ~3 OTBepcTIDI - 5) B HaiTp8.BJI8lU1H 

IJ;HJIH~H'tlecKoro sepRana, rrocne oTpa~eHIDI oT aToro 3epKana, ~BHra

.a:c:o rrpuitRaMH, <I>oRycHpyroTCH na OTBepcTHH - 6. IIpOJie'l'afl qepe3 a·ro 

OTBepcTHe, OHM IIOIIa,I(aiOT Ha ,I(8T8I\TOp II Bhl3LtBaiOT OIIp8)\8JI8HHYIO CKO-

pOCT:O C'tleTa f\j • 

ECJ!l1 neii.Tponu :t1MeiOT aJieKTpH'tlecKMH saps!,!(, OHM OYJJ..YT OTRJIOHH'l':O

c.a: IIO.I\ ,1\e:ticTBHeM rrorrepe't!Horo aJieKTp~qecKoro IIOJIH B 'l'Y rum ,n;pyJ.,yro 

cTopoey, B peay.m,TaTe qero "Msoc5pruKeHHe" c5ylJ.eT cMeutaT:oc.fi O'l'Hocn

TeJI:oHo OTBepc•rHfl - 6, 't!TO ITpHB8lJ.8T K YM8HLill8HliiD CKOpOCTll C't!eTa 

YXH. Jt13 pa3HOCTitl CKOpOCTeii C'lleTa .ne·reitTOpa !!pll Ha.Jilflll:H! ITOJIJ1 ll B 

OTCYTCTBHH IIOJI.f! IDIH !IpOCTO llpH ROMMy-Tan;HH 3HaRa IIOJI.fl MOJKHO Ol!pell.e

J!ll'l':O 3a.Pfill. H8HTpOHa. 

l.!TOOH 3aM8THT:O HCitOMOe ll3M8HeHae CKOpOCTR C'tleTa Ha tlJOHe c•ra

THCTlllJ.8CRHX <lJJIIORTyau;HH Ca.Moro C'tleTa, Ha,Il;O Hac5paT:b TaRyJO CTa'l'HC'l'HI<Y, 

'l!TOOH IIOJIHOe HSMeHeHHe C't!8Ta OhiJIO H8 M8H:ollle O,I:(H0:£1: CTa'l'llCTl1'tl8CROfi 

OlilHORH. C ,n;pyro:£1: CTOpOHLt, 'tJTOOhi SRcrrepHMeHT ObiJI ocymeC'l'Bl1M, BpelVUI 

HaKOIIJieiDUI Trutoro HsMeHeHrur C'l!eTa ,n;oJDKHO OhiT:O He 6oJiome necRoJI:oruoc 

,n;eCHTROB 't!aCOB, a CaM C't!eT ,D;OJIJKeH Obl'l':O He O't!8HL MallLtM ITO cpaBH8ID1IO 

c WOHOM. 



5. 

3. BPEM.ff HAKOILJillHllii M3MEPMMOrO M3MEHEID1JI Cl!ETA 

~cTBKTe~bHOCTb npe~araeMoro ~noco6a onpe~e~eHHH BepxHe~ 

rpa.mmJ;t 3a~a HefiTpOHa MOiKHO OXapa.KrepH30BaT:O C nOMOlltblO Bp8M8HH, 

He06XO~HMOrO ,n.T.IJI Ha.KOTIJICHIDI H3M8pHMOI:10 M3M8H8Hllil Cll8'l'a )1;8'1'8K'l'Opa 

no~ .n;eHCTBM8M M8KTpHll8CKOrO ITOJI.FI np~ ·sa,n;a.HHOH Be~Ml!HH8 8J18K'l'pl1-

-qecKOrO 3apR.IJ;a Heih•pona. lleM M8HDIII8 9TO Bp8Mfi, T8M M8HhllJ.Itlll 3Clp.II,U: 

MOJKHO R3MepHT:O. 

llyCTb lll1CJIO H8HTpOHOB, H3JiyqaeMhiX RCTOllHMKOM B e,11.11mmy BpeMe

HH, 6y.n;eT /VJ • l!acT:o H3 ImX 1.:.' IV u ( 1\ ·~ I) rrocJie MHOrOl{pa•i.'Horo 

OTp~eHHH H g)oKyCHpOBI{H non~aeT B OTB8pCTH8 - 6 H perHCTpMpyeTCfl 

~eTeKTOpoM. 

ECJIH HCTOl!Hl1K HMeeT g)opMY npHMcyroJI:oHoH meJIM lliMpHHo~ CL 
' 

pacnpe~e~eHHe RHTeHCHBHOCTH CKOJOI~HpOBaHHoro rryqKa no ero none-. 

pel!HOMY cetieHIDO 'B6Jm3H li1CTOl!HHKa Htv:eeT ~ llpsiMOyrOJihHill\a lill!pM

HO!i a . B pe3yJI:OTaTe H8COB8piii8HCTI1a OnTHKM H H8JIHl!Hfl MaJIOyrJIOBO

ro pacceHHIDI Y.XH OT IIIepOXOBaTOCTeM C'TPaJKa.IOU~ noBepXHOCTe:tl IIOCJie 

MHOroKpaTHOrO OTp~eHHH rrytiOK H8CKOJ::OKO yniHpH8TCfl, a paCIIlJ8)~8J18Hl1e 

ero HHTeHCHBHOCTH no ero nonepel!HOMJ' celleHHIO rroCJie C.PoH.ycupoBI\.11 

Ha OTB8pCTHe - 6 npHHHMaeT g_}opMy "I:OJIOKOJia". B eJIJniae, Kor.n;a 

yrilHpeHHe n~a () ..::' (L , BhiCOTa KOJIOKOJia 6y~eT It :.-· /< 11/~jCL. 

ECJIH BhiXO,n;noe OTBepcTHe - 6 pamiOJIODT:o 'l'a.IWM o6pasoM, liTO 

B Hero 11011a,I(8Jla 6!i! TOJI:OKO O.n;Ha noJIOJlliHa nyqKa, KaK 3TO IIOlta3aHO . 
' J 

N - }, !\,} /2 
- I Ha pHc.2, HHT8HCMBHOCT:O Cll8Ta ~eTeit~~opa 6y.n;eT 

a H3M8H8HH8 CtieTa npH HaJH!l!MH 3JI8KT])Hll8CKOrO 3apJl,D;a 6y,n;eT 

(2) 



6. 

r.n;e 1\ \/ sa.n;ae·rc.FI BH:paJKei:rn:eM (I), a tt1 = ajJ. 
Ha.FI noJiymHpHHa rry1llta. 

fl3M8H8Hl18 C'tleTa, KaK ll CaiVl C'tl8T, pacTeT CO Bp8M8H8M H 
;' -.~ 

ll8p83 ltaltOH-TO HHT8pBaJI Bp8M8lll1 l , 3a.D;aBa8M1IH BIIpaJK8Hl18M 

. 
( (3) 

CTB.HODll'l'C.FI paBIIillVI O,n;HOH cpe,n;HCl: CTaTHCTH'tJ8CKOH OIIUi6Ke. 

BH'tll1CJiemre ;V n / ·, !V' np:a 11lcnOJII>30BaHHR umpoKl'IX 

IIeMOHOaHepreTn"tJemwx ny"tJI\OB YXH Tpe6yeT 3H8.lll1.fl HX yrJioBoro 

n aHepreT:atiecKoro Mlil. cKopocTHc~ro pacnpe,n;eJieHHi1:. l{poMe 'roro, 

,Il;JI.fi TO'tJllbiX paC'tJ8'l'OB He06XO,!I;lil.MO 3HaT:b K08c,@ID.ij1:eHT 38pKaJI:bHOrO 

OTpaJKemm: YX.H H CT8118II:b rnepOXOBaTOCTH OTpaJKaiOIItHX IIOB8pxHOC

T8H *). 

~R OU8HKH B8JIH'tJllHU ( MU 6y,n;eM llOJI»30BaTbCR MaKCBeJI-

JIOBCIDIM pacnpe,n;eJieHHeM CKopocTE!H perHcTpltipyeMWC YXH 

, . IJ r ' ... J, ~ 
li;(,,~ 11'1 ,, 

v 3 tit/ 

r.n;e o6os:-Ia"tJarOT COOTB8TCTB8HHO MaRCH-

MaJibHyiD R MHHHME~I:bHyiD B8JIH'tJHHU CKOpOCTH Y.XH B IIY'tJK8 H yrJIOBUM 

· pacnpe,n;eJieHHeM T¥ma " ( (' ~ Y:' '' • 

*) Jzy~e ncero 3HaTb cneRTp YXH no ropH30HTaJI:bHoli cocTaEJIHID

mei1: CKOpOCTH YJG{ npH KOHKpeTHUX YCJIOBHRX SKCnepKMeHTa. 

···:· 



B cnyqae, KOrAa BXOAHOe ll BHXOAHOe OTBepCTRH YXH opneHTllpOBa-

HH: Be pTllltaJibHO ll llX B3allMHOe pacn OJIOjKeHHe TaKOBO, Ka.K Ha pllC. 2, 

KOJIH'G:eCTBO YXH, ll3Jlytla.IOII\eec.fl B yr JIOBOM HHTepBaJie ( vC } oL t- ~..{.yt ) 

H nona.n;aromee B pa6o'tlllii rry'loK, BHJ ruKae TCfl q>opMYJIO:id: 

(5) 

a llOJIHa.fl CKOpOCT:b C'leTa 6yAeT 

(6) 

rAe L - PMHYC 

ero KPHID13HI:l. 

IIpH aTHX .1Ke yCJIOBWIX na ocHoBaHHNI (2) 

(7) 

r,n;e t! !}_V y( - HHTeHCHBHOCT:b n'leTa YXH, H3JIY'laelVIHMH B CKOpOCT-

I ~'_. 

,·.\, 

" ' 

~ 

HOM HHTepBaJie ( ~ , ~. -r t./ L' ) H yrJIOBOM · HHTepBaJie ( vi 1 .~ t ( '(,;(. ) ~. 
B COOTBeTCTBHH C (4) 11 (5) 

d 11.· = 
~~.v"" 

I 

l1o,n;CTaHOBKa BblpaJKeHHH NJ..fi ~ 
1
LJ i1 

npHBO,n;HT K 

-

(8) 

1113 (I) H (8) B (7) 



... 

8. 

l1MeJI BBM,!QT, 't!TO , r,n;e 

6aaa IIpOJieTa YXH, IIOOJie HHTerpMpOlla.HID! IIOJIJ7'IaeM: 

;t~ ~ z L 1:/ 
L1 N .: . ~i [, CL; )11 ~· ( H + /f,..; .. )' 

· r/ '''6-A 

(IO) 

- Ma.KOIDiaJ!bHaJI 11 MMirnMa.JIDHaJI BHCOTbi, Ha 

KOTOpHe MoryT IIO,IJ;HffTbCff YXH B rpalMTauHOHHOM ITOJie 8eMRM. 
t. :: 4_;n.w ·J.Y~c-:,c · 
---IIoJiara:frr ;t1c = 4· ro2 H/oeK, t = IO oM, I = ro2 eM, 

.·· 4 
(lr = 0, 5 OM, Z = I 0 B/ OM, .tf, = 34,5 OM, fl. . = 5 OM, 

'lt..Jt 1''111 

RMeJI BBM.n;Y, l!To 'JJ? = I,67·Io-24 
r, // = 9,8I·~o2 oM/ceK

2 

M BHITOJIHRJI BUlUiOJieHim no ( 7) H ( IO) , ITOJIJ7'IaeM ;t· = IO MMrr/ oeK, 

-6. f./ = 2• I0-2 HMII/oeK, l!TO Ha OOHOBaHMM (3) ,n;aeT ,u;mi ~ 
'( = 2. 56 • I04 oeK . ·~ 7' I l!ao. 

ITpH BUBO,n;e ~OPMYJI (7) M (IO) He 6HJIO yqTeHo, l!TO KOaq~HqMeHT 

oTprurteHM ·tz < I H -q•ro yllilipeHMe rry-tma Ha-aa ManoyrJioBoro pao

oeJIHMJI Ha rnepOXOBaTOOTJIX npMBe,n;yT K YMeHDrneHMro Ka.K OKOpOCTM O"lleTa 

/1/ , Ta.K M ero H3MeHeHIDI .-l ;V no,n; ,n;eHOTBMeM SJieltTpU"ll8Citoro 

llOJIJI. 

Y-.:m:ThiBaJI aTH WaKTOpH, IIOJIY"t!aE!M oJie,n;yiOI.ltl1e BHpaJKeHIDI: 

(II) 

11'~£[ Lh) I 
/:l N == 15ii-n nl n 1-~- i-c· it-; -- 1-:f) 2 

'I jll l_x ''~•It 
\ 

. ' 

,.: . 

. , 
' 



9. 

r,n;e 

n ::: L ff - 'II!CJIO OTpaJKeHJrll: 

v 2 ~J·I1,_j ti.-tJ.. 

h" - r? fl v )J n v- . - t tj ;;;(. - cpe,n;He-RB!:!TmaTH-

,I! . 

I ,- ( ' _j 1'/2 L ...)_ 
1..1 - - ,.. ) J 0 ~ 

t~ecxoe ymMpeHHe 161 ysRoro MOHo::nmpreTmecxoro ny'tflta YXH, HsJrytiruo- . 
I 

merOM no,n; yrJIOM ,7< OTHOCHTeJI:)HO ropH30HTaJibHOM IIOBepXHOCTM 

sepRaJia, ~ •• - Ma.RCMMaJI:SHhiM Ha:\JIOH rpaHeli mepoxonaTocTeii. 

B ,n;aHHoM CJiyt~ae rroJiaraJIOCb ~ .. = O,I0 • 

MHTerpa.ml J
1 

H 1, H ,)OOTBeTcTnyromMe HM neJH!l!HHhi A/ 

:H ( _p. AIJ 2 6l:l.7m BWIMcJiem rrpn II•)MOU(M 8BM rrpn /·:: = 5° ,n;.mr He

CROJI:OIOOC 3HatieHHi1: ?/ B HHTepna.Jie (96 + IOO)% rrpl! /_ =IOO CM 

H L = 150 CM. PesyJI:oTaThi 3THlC BW!HcJieHHil H cooTBeTCTBYIOI.UHe 11M ~ 
I 

rrpe,n;cTaBJieirn B c.Jie.n;yiOll(e:H: Ta6JIHIJ;e: 



')'J 
( 

% 

00,0 

99,5 

99,0 

98 5 
' 

98,0 

9?,5 

97,0 

96,5 

96,0 

ro. 

L_ = 100 cvr L = J50 CM 

;}' 
( L~ /\ . ) ~ 3600 ( /l/ ( ,J 1V)2 3600 ('~ 

ceK-I ceK-I 
.ce1C2 t.IaC<IB oeK-2 t.IaCOB 

8,78 I,06 8, :~ 5,85 2,34 2,5 

8,40 0,95 8,B 5,48 I,98 2,8 

8,04 0,85 9 ,. ,-> 5,15 I,70 3,0 

7,72 0,77 IO,D 4,84 I,46 3,3 

?,4I 0,?0 IO,G 4,56 I,2? 3,6 

?,II 0,63 II,.3 4,3I I,IO 3,9 

6,84 0,5? 12,1) 4,07 0,96 4,2 

6,5? 0,52 I2,3 3,85 0,84 4,6 

6,33 0,48 I3,Z 3,65 0,?4 4,9 

4, OEQY}l{)JEH11E PE3YJibTATOB BhlffiCJIEI:II1111'I BUBO,llk! 

cJk>pM:yJia ( 2) BHBe;n;ena ,IT,JLFI c.ny't! rur, Kor;n;a LJ/j j C-1..1 ..{~I. Tip¥! 

L = roo CM ,IT,JLFI Bceil paccMaTpliDt:.eMOM o6JraCT¥I CKOpOCTeii H yrJIOB 

LJ.} /c~, ~ 0, 25. Y CJIOBHe np:rnvrelill1\lOCTH WOPMYJru BimOJIHJieTcR: .n:oBOJib

HO xopomo. 

TipH L = I 50 eM ,IJ;JI.H ci<opoc~~eft V = 99 + I 50 eM/ eel{ H 

yrJI9B ,;Z = 83c + 85c ~Y /a,== 0, 22 + 0, 5? • .IJ,JIJI STOH ysKoii o6-

JiaCTH BMeCTO (2) Jiytii.Ile 6WIO 6bt HC1IOJI:b30BaT:O B1lpaJKeHlie 

• IJ. N·-:. lvfl ¢ (LJ.,l /a./) . O;n;mmo pac~eT noKas:uBaeT, ~To olllll6Ka ~ 
B · orrpe,neJiemn-! A/'/ , cM3aHHM c npmvteHeHJ?IeM <l>OPMYJIH (2) KO Bceii 

paccMaTpHBaeMOH 06JiaCTH, B STOM Cr.yt.Iae He rrpeBHruaeT 2%. 
I 

113 Ta6JIMUH BH,IJ;HO, t.ITO l1pll YI<.:t3aHHI1X napa.MeTpax ycTaHOBKH Ha-.. 



II. 

HCXO~T sa peaJIOime BpeMeHa ,w.rn:TeJibHOC.TH 9RCIIeproAeHTa. oTH BpeMeHa 

CRHDHO SaBHCffT OT Be~~HHU 6aSH nponeTa H cpaBHHTeJibHO C~a6o MeHR

roTCH C HSMeHeHHeM R09q~ID~MeHTa sepRanbHOrO OTp~eHHff Y~I. 

YcTruiOBKa ~ aRcrrepMMeHTanLHoro orrpe~e~eHHH Bepxneli rpaHHUU 

Sap.R:.IJ;a He:tiTpOHa C TOtiHOCTLIO IO-I9 CT a~eMeHTapHoro SaPJI,D;a cpaDHH

Te~:OHO IIpoCTa ITO YCTpoHCTBY H ee CCopy)Keime He BhtSOBeT 6o~LIUMX 

saTpaT. 

8KcrrepHMeHT ocymecTBMM Ha y)Ke cymecTBYromHX HCTOtiimRax YXH, 

IIOTOKOM ITO~ 50 H/C~CeK. 
ABTo:pH BhtpruKaiOT rJcy6oeyro ~arc~apHOCTL M.M.{l}paHicy, B.M.Jlyuumony, 

B.B.ro~rwny, A.B.CTpeJIKony, IO.H.llcROTMOBcRoMY, B.K.lh,ua•ronWiy, 

IO.B. Tapaey H A.:vi.g?paHey sa MHTepec R pa6oTe H rro~emrue o6cy,IQJ;enM, 

C.A.TomKOBY sa IIOMOmL rrpM COCTa~eirnlli rrporpaMMH .~ 3BM • 
........ --

j 
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PRo. I CxeMa yoTpot!oTBa yoTaHOBirn "1\HTKa-M": 

a - BepTHKannHH:t! paspes, 

6 - ropH30HTannHHH paspes. 

I - ropM30HTa.JIDHoe sepKano, ·2 - BepTHKaJIDHoe l(ll.JIHH.IUmtieo-

·Koe 38pKano; 3,4- 06I\JI8J]KH ITJIOOKOrO SJI8KTpH't!8CKOI'O 1\0H

~eHoaTOpa, 5 - BXO~HOe OTiepc•rMe (ROTO't!HHK YX.H), 6 - BH

XO~HOe OTBepoTMe (K ~eTeK~opy YXH); 7,8- 6oKODHe norJioTM

TeJIR YXH, 9 - Bepxrrnfi norJJO'l'MTeJID YXH, 0 - u;enTp KpMBli3HH 

D;HJIH~H't!eoKoro sepKaJia. 

PHo.2 CxeMa paonoJIOjKeHM ny't!Ka jXH y BXO.n;Horo H y BhiXo~uoro 

OTBepOTH:ti: 

I - rrepe~HRR ITaH8Jin, 2 - JOCO.D;HOe OTBepoTHe, 3 - BHXO~HOe 

OTBepoTHe, 4 - nonepe't!Hoe pacnpe.n;eJieHHe HHTeHcHmiooTM nyq

Ka y BXO~Horo oTnepcTHR, Ei - rrorrepe't!Hoe pacnpe~eAeHMe 

MHT8HCHBHOC'r11 fiYliKa y BhiXC 1~HOrO OTB8pOTIDI, 0 ..... OCb lU1JIHH,ll;

pH't!80KOro sepKaJra. 
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