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ON THE POSSIBILITY OF PERFORMING 

TiiCE POLARIZED PION PHOTOPRODUCTION EXPERIMENTS 

OF THE TYPE G AND H AT YEREVAN SYNCHROTRON 

At Yerevan synchrotron the performance of twice polarized 

-mesOn photoproduction experiments of the type G and H in 

the energy range of perturbation of, nuclear resonances N is 

de~igne~. In these experiments a beam of linearly polarized 

photons will be used as well as the developed at EPI polarized 

proton target (PPT) that can alter the direction of the proton 

1-: . polarization vector along three mutue.ll.y' perpendicular axes. 

In this paPer the measur~ent technique of polarization para-

•· . ... 
meters G and H are described, peculi~ities of the investiga-

tions by means of. PPT, connected with the presence of magnetic 

fiel~ near the ~gnet, are considered. The intlu~ce of the 

PPT field. on particle trajeCtories in'the experiment with a 

magnetic spectrometer is investigated based on the. Monte Carlo 
" 

calculations. In the paper the setup parameter corrections for 

the spectrometer are defined, and the possibility of perfo~ 

ing the experiments G and H at EPI is considered. 
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BBe,I(eHl!e 

B EpeBaHOKOM <j)JislfleCKOM lll!CTlllTJ'Te YJKe na npoT!llKOHllllll W!OI'!Dt 

JIBT BB,IJyTCH HCCJIS,I(OBaHIDI lipOIJ;SCCOB (poTOpOJit;l{Sm:J.H: IlliOHOB B pe'so­

HaHCHoa o6~CTH sHeprBH. TaKKe Hccne~oBaHEE nosBDRRIDT rro~quTn 

lll!@oj)Mall;HlO o oBOl!cTBaX HYl'JIOH!lliX pesoHaHooB N~(rutrillfJfTYJJJl 
pacrra.na N ~ w r, HX 3Ha.KR H T • .u. ) ' liTO BaJKHO KaK ,U.Jlff CllC­

TeMaTmm STRX pe30Ha.HCOB ITO M;YJTh'I'KIIJieTa.M, Ta.K H ,JJ..1Ifi !IpOBe:piW 

pa3.lllrniHX XBapKOBillt MO,I(eJiel!. Al.!ITJmTYlJil. paciJa,l(a N:: pesormn­

coB Ollp6,!(6~Cff 0 llOMO~D W6HOM6HQnQrJI!q6CKHX aJ!anHSOB [I-5] , 

ROTOpue IIpOBO,ItHTCJl Ha OCHOBe ::mcrrepm.l'SHT~HHX ;IJ;a.HBHX O,IUIHOt!­

HOrO <l)oTOpOlllllOHlllH llli!OHOB !Ia HYl'JIOHBX. J\OCTOB6pHOCTb pe3)'J!bTa­

TOB1 H3BJIBRa9MllX RS 3T:BX 8.H8.J!I;I30B, B l!aCTHOCTH 1 OdyCJIOBJieHa Ha-

6opoM aKonepli!MeHTaJ!l,Horo MaTep;IaAa. IIplll aToM Halll6oJiee li!H~JOpr.a­

Tl<BHH ,I(alll!He pa3Jllll'lliOrO po)(li IIOJ!Rjlli!SaiJ;ilOHilliX 3KCII6pi!M6HTOB. 

B STOll CBff3H He06XO)llllMO pacnmpeltlle Ha6opa 8KCII6pli!M6HTaJ!blmX 

)J1iHilliX sa C'!eT H3Mepemm Ha6Jlll),llaeM!IX (T , P, Q. , H, ••• ) , oxaa­

Tll8a9MHX ITOIDITHSM "IIOOIHOrO OllliTa" [ 6] 1 B 8HepreTH't{9CKO:£i od­

Jl8.CTH B036YJK,I(eHli!H HYl'JIOHilliX pe30HaHOOB. 

lla EpeBaHCKOM CJ/!HXllOTpoHe IIJlalll!PY6TCli ITpOBe,I(eHlle ;IIB8JIII\H no-
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J!JIPH38.UHOHHl:lX 3KcrrepiDJieHTOB TH.Tia "llYllOK-r.nnuem." no WoTol)Oi.K.neimiO 

1}- M630HOB. B STI!X 3RCII8plTh!6HTaJC 6YlJYT HCIIOJffi30Balill JIY'IOR JlJI­

HSfuiO-IIOJIJipll30Ba.HHhTX 0oTOHOB :7 J U C03)J;a.M.e11:iaff B Epl!H IIOJISIPli30-

BaHHru:I IIJ?OTOHHM MHI!lST-[0 (TTffi.J) [81, IDv'lSKI!lM B03M0;·;\1IOCT:b H3MSHe­

IDI.ff .Ha!I_Pa.BJISHID::I BBltTOpa IIOJIR:pH3ai.J;Jm npOTOHOB B.IJ;OJI:b TpeX B38.HMEIO 

rrepne!l,ll;ll:cyJJ.HpHHX ocell. 

B Ha.CTO.f!ll(Bti pa60TB ,I(a.HO Oim.CaHHB MSTO,n;mut JI.POBS,I(SHI1.8: ::mcne­

JUU/IBHTOB Tvma " G n H " , paccMoTpeHH oco6eHHocm :accJie;n;o:ea.­

Imfit c IIITM, CM3a.HHHe c HaJIMtD![SM nnrrorTHoro IIOJI.f.[ B o6JiaCTll r.m:me­

HH. Ha OCHOBS JaC'iSTOB l'vlSTO)lOM MOHTe-Kap.n:o HCCJIS,IlOBaHO BJW.fllme 

ITOM IIill11 Ha Tp3.BKTOpiD! 'tlaCTH B SKCrrepHMSHTax C Ma.riDiTHHNI CIISK­

TpOMSTpoM H OIIJ?S;D;SJISHU llOrrpaBKH Ha ero ycTaHOB01!l'm9 napaMSTpH, 

oC)cyJK,TI;aSTCH B03Mar.tHOCTD IIpOBS,I(eHM TaROrO TKIIa 9KCIISpiD118HTOB Ha 

BpeBa.HCROM YCIWpH'1'8.ll8. 

I. ~ liOJJ.HpHBaJ:Ii!OHHJlli 3RCll8pi!M8HT Tl!IIa c I! H. 

EcJm: HCTIOJ!b30B8.T:O JU1HS:i1:HO- II0.11.ffV.rl30BaHHIDi:- IIJ'l!OK @oTOHOB 

(SJIBRTplltf€Cron'f BSRTOJ) [ COCTaB.J!HST yi'OJI ¢::: zfc IIJIOCKOCTHO 

peaRili!J!, CM. pHc.l) I! llpOTOHJcyll IIOJIHpH30Ba!I!Iyll MI!III61Th C B6RTD­

pol,! li0.'!RIJ}!3aiiHll I\1\0JU, ocell QZ (OX), COOTB8TCTB8HHO, TO BJll)al!<e­

mre ,IJ)RI4JepeHWI8JI:CHOro CS"t!Blrn.ff )J,J1.H O,UHHO"t!HOro cDoTOpQ}i{,!(BHllH IlliOHOB 

3amrru8TCH B Bll,l\8 [ 9 ] : 

! -= ;!o { i + feflz.Gsi n.2 ¢J- P, If !-/sin. 2¢}, (I) 

r)\e ~- )ll!@)ep8IU\IIMI>H08 C8'!8HH8 B CJ()"!ae HeUO.JlfipHBOBaHHOrO 

II)"!!<a !< l·TIOlleHH; P't- Jl>!HeliHaH UOJIHpHBaJ.IWI Q- II)"!!<a; 

P;; (PX) - IWMIIOH8HTH BeRTOp3. IIOJIHpl!3aJ.li'H W!IIleHI! I\1\0Jll, ocel! 

OZ(OX). 
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A. '!JicTOe COCTOffillle C (II) 
0603Ha'I>Thl 3KCIIOp!!MeHTaJll'>I!O llllMeplleMae BW<O.IILI Mil jla3Jlll'l­

llliX KOM6IDl8.U!lli IICJJSrpll3all)m l:\V'<I<'I 11 MlilllOHil 

( <P, P.) =? (:' +); (- {.+) > 

cooTBeTcTBeHHo , N 1 a N 2. , a B c.rryq:ae 

(¢,P.J ~ c:·+)i (-f.+), 
COOTB6TCTB6HHO , N,; . R ~ • 

Tor.na ncnOJJr,syJI (I) , HeTpy,IIHo rroRasa n, 'ITO 

G=__!_ l'"'i-~ 
P,fi /11;_+./V;. 

E. CMemaHHoe cocTomme ( C + H) 

(2) 

(3) 

B 06nteM CJJY1la8, KOr,n;a BSKTOp IIOJJ.HPI1:3aiJ,IDt YloiHIIISIDI Jl9.E.MT B 

IlJlOCKOCTH Pea.l\.UIDi H COCTB.BJI.R:ST 8 OTHOCHTSJThHO I-ta.rrpaBJtemrn: 

r- KBa.HTOB (pHC.2), TO B COOTBeTCTBm! C BOBN!OXili!lMli KOMd:mm-

I.J;I1}IMK BSKT0p0B IIOJIJIIlH3a:D;IDI ny-.:nta H tWIIilSIDI (H3Mep.a:er.il:I6 BhiXO,JJJ-l 

N~ H Nzl 

( CP, if) =>- (:{; P~in Q, Pcos e);(- f; Ps,n@, Pc:.0s f)), 
HCIIOJ!b3YJI BllJlBY<OHHe (I), MOlKI!O IIOJ!y<mTI>: 

G ' , .. LJ- i JV;-11!, 
c.ostl- -/suto- PrP. Nt ;.JY;. 

r.ne pt - CTSIISHb IIOJ!HpH3al1,'3R MWII8HH. 

(4) 

KaK Bl1.IIHO Ks B!!palileHHJI ( 4) , Mil Bli,lleJiel!Rii C n H - rrap;~MeT­

poB H3Mepel!Rii HeOdXO)Il<MO npOBO):ti'IT:b Ilpl1 )J)lyx pa3JllN!II<X yrJJE:X 
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e, 1'! e • . 
Tor )Ia 

G _ _t_ [ Jirz. e, N,-_;v, _ sin 61, N£ -;v;J 
- FJ.!i sin(f91 -f92 .Ar, +j\1;, sin.(6'd~) ;\!,' +Af, 

H = _i_[ = G1 Pt.- ;v;, _ cos e, Nt - Nii] 
R o Lsill.(lf.-19.) ;Vj +M, sitL(I9,-lf,) ./11{ +.IVl r't 

(5) 

!locxom,ey B aKCnepm<eHTax Tmia G (H) BeKTOP nOJlfflll'3aJJ;Im npoTO-

HOB MHIUeim ,IJ;OJDKeH Ha.XO,I(KT:&C.a B IJJIOCIWCTH peaKIJ;B:H, TO ,n;.JJJI STOro 

HS06XO,nmJIO B K8:1ieCTBe KCTO"CCHRRa MarHKTHOJ'O IIOJ1Sl illJM HCIIOJll>SQ­

BaTJ> Cl!CT9MY l!3 WJYX CBepxnpoBO,Il/IIJl'!X CO,,eHOlil',llOB, I\aK II3BeCT -

HO [IO) , TaKl!e CIICTeMa II3 reoMeTpllqecKHX coo6pax~.l!MeDT Ma­

JI911J>KII9 anepTYJl'l )1,llli BTOPII'm!lX '!flCTIIL\ (yrOJ! II])OCMOTpa Mel!\ll)' 

COJI9HOII,lJ,aMII rJ. ::: 25° .l! Bl\YTIJII COJ!eHOli,IIOB J. :.:00°), IIOSTOMY, B 

OCHOBHOM, B03MOJKHr:l SKCnepmJiell'!'8.JI.:&Hbie Ja3Mepe.HWI CMema.HHOro COC­

Tommll <G + H). Ha cero)l)IHilllll!l! )lem, e)llll!cTBeHHHe SKcnepi!MeHTH 
0 + 

TaKOrO THIJa no q,GTOpoll\ll;9HIIJO 9j' II fi - M930HOB BWIOJIH9HH H8. 

ycKOPl!TeJie B Jlapac6ypii [ro,rr] . 

2. IIOJm.PII30Ballll'lUI npOTOHHM Ml1l!ll911I> 

B C03~BaeMo« B ~H ilTIM MarHIITHOe nOJ!e C EanpRXOHHOCTJ;D 

.2. 5 TJI. II c O.J1E!Opo.J1EIOCTDD He xylK9 ± ro-4 B oOO,eMe MliiliOHII [ 8] 

o6ecneqHBaeTCH napoA CBepxllpOBO~ COJI9HOlil',llOB B reoMeTpiiii 

reJll'>MrGJll'>Ili'l C aKCI!aJThHO:l! CIIMMeTp!Iel!, KOTOpaii IIM09T H8.1I60Jil>IIIIIli 

cBo6o;l\Hlil! )lOC"l'TT K MIIIIleHH. Y'lJITHBM KIIHeMa~ecKI!e yCJ!omH. axc­

nepi!MeHTOB no q,GTOpOlK,ll;eHIIJO n!IOHOB, HaMil 6wm npe.nyCMOTpaHH Onpe­

.lteJI911HHO Tpe60BSHJm K aneprypaM K])IIOC'I'aTa C CBep:xnpoBOW!IIl"J! 

MarHl'ITHO:l! CIICTeMO:l!.' IIOCKOJ!I,l\Y B pa6oqeM COCTO.fliiiiii Mel!\ll)' RaTylll-
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:Ka.MM iiBrllliTa B03ln!XaeT do.JIDruoe CJKXMa.KJnee ycwrn:e · ( ""v'40 T) , 

B KOHCTpy1C:I..l;:VW rrpe,n;yCMOTIJ9HI1 qempe rrpoCTa.BKR, orpaJill"illBaKUlH8 

yrJru npOCMOT!)a Mllll!el!l'I. 

Ha pl!C.3 UOR83all!l yrJIOBJ<e all8]lTy1l!l (SalllT!)KXOBaHa T8H8Bafi 

06J!aCT1>) B Me)J;I'[aHHOll (a) II aKCnaJ!hHOl\ (6) llJ!OCKOCT>IX MarHl!T­

HQjj: cncTer.JJY rrr:w. :Vtcxo,n;r ns oco6eHHOCTeii IIJI:aHHI>YeMHX sxcnepKMeH­

TOB (neo6xo;Ili!MHll BliXOA Jl8aJa1ill'1 npn S8.,llaHHHX napaMe"r]laX 0- IIY"­

Ra) , HaM>! B!l6jlaH pa6o'!l<l! 06'beM MP!Illelll'I B BII;I\8 JJ;I!LJIIliiJJJ C OChKJ 

B;I\OJ!h Haii]laBJl8HIIH r - !!Y'!Ra ()J;I'[8.M8T]l 20 MM, ~ 35 MM). Cpep 

HJili: ]la)J;I'[YC cOJieHOII;I(OB Ro= 240 MM,~ COJieHo!I;I(a T/_ = SO MM 

H T0Jll111!Ha 06MOTK!I ~ = 66,2 MM. B Ra'!8CTBe pa60'!ero BemeCTBa 

Mfl11l8Hl! 6y)leT IICUOJ!hSOBaTWH STIIJ!8Hr.JmKOJ!h (CH20H) 2 IIJIII nponaH-
V 

)J;I'[OJI (C 3H8o2) c npm•echKJ napar....rH~~THOro KOMWieKca Cr- (I2 ),B 

KOTO]lllX CO.f(8]lOf.aHI<€ H€CBfl3aHH!IX npOTOHOB -IB% ctfp-3 X I023
p/cri') 

IlpH B!16pal!HilX Illl.]laMeTpax IlilM (H = 2,5 TJI, CB'I-reHepaTO]l 4 MM 

)J;I'[an8.30Ha !'! T = 0 ,5o.!() 0Jitl!,ll8.€l&ll! UOJ!H]ll'IS8.I:Wl Il]lOTOHOB )lOJIEB8. 

COCTaBHTb p ~ 7Q% . 

. llra onpeAeJIO!ml! xapaxTepl!CTID< · 1\arlll'ITHOli c!ICTer.ru IDIJ 6llJ!H 

rrpoBe,neill:l 1!ZCJ1emrn:e pactreTH Ha 3BM. MeTo,rpma pacqeTa H3J!O;:~eua 

B I1a60T€ [ 5) . PesyJ!hT8.T!I jlaC'IeTH TOUOrpaqnm !&U'lll'ITHOro IIOJ!H 

B ~Oii II aKCI!8.Jll>HOll IJJIOCKOCTHX npl!BO)l€jll! !Ia pHC .4 (a, 6). 

3. l!CCJ!€)lOllai!H€ BJIIDilmii !1!8.l'HIITHOrO !IOJIH !lllM Ha 

TpaeKTopmt 'l!a.CTJi!It:. B axcrrepHMeH'Ta.X , T:mia " G n H", c 

M8.I'HIITHIIlll CH8KT]lOM 

IIp:a rrpoBe.n;emm rutcnepmAeHTo:e c noJlfii'lE.30BaHHOti: r.TIDI!eHbiO cy­

mecTBeHHHM MOM8HTOM .ffB.1U:r9TCH TOT claKT, 1!TO pOJK.na9f.de B i,,ia.I':-U!T· 

HOM IIOJ!€ !ll!M 38.piiJK€Hllb!€ qacTllllP! H]l8T€pH€BaKJT 00'KJ!OH€Hllli II )\JIH 
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!!X perJICTP8Jl;IIII CTaHOBKTCH BalltiiUM OIIp9;IIe.JI811119 Dapa.MeTpoB Tj)a9K~ 

TOpl'IR Ha BHXO.n;e H3 ?vmi'HHTHOrO llOJlfi. C STO::ti UeJll>BJ Ha.Ma dwlo ·no­

CJI9;!10BaHO BJlRHHI'le Mai'!mTHOI'O l!OJlff IliiM !Ia Tj)aeKTOj)ID'l 'laCTIII\ B 

aKcnepKMeHTa.X TIDJa 11 C , H " c Ml.rmiTHRM crreRTpOMeTpoM. Koa­

~ Mll'HHTHOro IIOJIJi . B 3TllX SKCIIepHMeHTax TBROBa, 'ITO 

pol<\l(aeMble 'laCTJn<H OTKJ!Ol!Sl10TCH B BepTm<aJ!DHOl! I!JlOCKOCTII I! pei'I!C~ 

Tpi!J?YIOTCH .JiliiJTh Te, '!~!! Bep~H!le KOMIIOH911TR yrJIOB ;I\OCT>li'aKJT' 

orrpe;I\eJieHHol! Be.JII!'!JIHH. B 3TOl! CBH311 6HJIJI nay'!9HH rrpocT]laHCTBeH~ 

H!l9 TpaeRTOpl!ll '!aCTIII\ B Illl!pOKOM l!l!T8pna318 HMIIy~COB p I! Ha'!!lJJib­

HliX yrJIOB BHJieTa e. I! tf. . BH'li!CJI9HIIH I!poBO;III!JII!C~ !Ia 3BM 

IDCM-6. Pac'!eT TpaeKTopl!ll BHIIOJIHHJICH rrocpe;~~cTBoM pemeHI!H cnc­

TeMH ypa.BIIelllll! ,I(Bl<llteHIIH 'laCTmni B Mai'IIIITHOM llOJI9 M8TO;I\OM l'yH­

re-KyTTa [ 8) . IlepBOHa~HO HaMil 6HJIJI I!CCJI8;I\OBaHH TpaeKTOj)ID'l, 

I!CX0)1Hilli[9 113 T0'!8"1l!Ol! l.ll!llleHI!, I!pl! KO~ MlU'HI!THOI'O l!OJIH 

IIIIM, cooTBeTC'l'llYXl!1el! sxcrrepi!MeHTy TilDa " G ". YrJiome cMemeHIIJ'I 

T]laSKTOpl!l! Ha BHXO;~~e 113 rroJJH B o6emc I!JlOCKOCTHX X 0 2 11 '!I 0 2 
(p!!C.2) OI!pe.f\8JIHJII!C~ IIO KOH8'IHHM TO'!Ka.M ( Xn-i, Y n•i, Zn-;) I! 

<X ... Y .. ,l!.): 

tl e, x, -Xn-1 
Z.n. - ;z,.J 

(6) 

tt 1ft = !In. - '::ln.-1 
2.1L- 2n..-J. 

!!a p~~c.5 rrpei\CTaBJieHH peay~TaTH pac'!eTa a3HMY=Horo 

yrJia '-/t Tpa8KTOpl!ll Ita BllXO;I\9 1'!3 IIOJm IliiM ll 3aBI!CI!MOCTII OT 

Ha'l8.71.bHHX yrJIOB BHJieTa </o H eo H3 Mm06Im ,IljJJJ{ llaC~ C IDmyJID­

caMI'! P = IOOO MsB/c It I300 M3B/c. 3;1\eCJ; f}0 - yrOJI OTHOCI!T~­
HO aKCIJaJI:&HOl! OCl'l Mai'HIITBOl! Cl'!CT9MH, Ka!t BI!;I\HO 1'!3 pl!Cymta, I!pl'l 

yrJie BIIJieTa lll\= aK~ol! OCl'l <B.= 0, t.fo= 0), 'laCTitiJil. He 
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rrpeTepneBaeT OTKHOH8HHH 1 T.e. Ha Hee He ~eiCTBY6T MarHRTH06 

IIOJI8. C yBeJm.116Im8~1;· yrJia BWieTa e rrpH 3a,na.HHOM 3Ha1!8Hmll c.{~ ·· 

yroJ1 OTMOHemm B BepTIII!aJlJ;Hoil llJIOCKOCTI! <f 1 YBemr<!l!Ba6TCl!. 

CaMJ<M I!HTepecHHM 11 HeOl!GI,ll;B.I!!IHM peByJ!bTaTOM llllJIIIeTCl! IIOJIY'fe!IRe 

J11!Hei!HOJ! 3aBI!CJIMOCTI! a3i!MYTaJ!bHOrO yrJla <./1 '!aCTI!!ll< Ha EHXO,II6 

1!3 110M IIITI~ OT Ha'!aJ!bHOrc c.fo Mil 33,lli>HHOrO HaiipallJI6!111a eo • 
IIpi! 8TOM HaMOR rrpm.!IV<: = @!KCl!!pOBSl!HOrO HaiipaBJiemm e 0 He 

HBMerureTc.a c KMIJY.7I&COM P, a yroJI Hal\J!oHa sa.BKCBT oT Haii:pa.B.71e­

HHH BaneTa qBCTHUa. PacqeTH ITOR83attK H63HaqnTenDH06 H3M6H6HHe 

yrJla e j TIJa6KTOpi!l! Ha BHX0,116 1!3 110M IIITI~ 110 CpaBHeHI!l!l C Ha­

l!8JI$HHM yrJIOM go , "t!eM MOJKHo npeHe6pe"ttb. 

l!CIIOJ!MyH IIOJIY'f6HHyJO iiHq)opMalJ;IIIO 06 a81!MYTaJ!bHOM yrJle <!{ 
Ha BHXO.IIe 1!3 rroJlH IIIIM, a TaiOKe xapaKTeplllle SaBI!CI!MocTI!(cM.p!!c.p), 

HaMil 6wra BHBe.IIem WOPMYJla J11!Hei!Hoil aaBI!ci!MOCTI! BepTJIIIBJII>Roil 

KOMIIOHSHTH yi'JIOB c.J -1 OT Ha:qam,HHX yrJIOB BW16Ta </o , 80 H mvt­
rryJ!bca. P '!aCTJ!Ilhi: 

r~e a, g, c, d , R - -cru:CJiome I«>atMm:m:eHTH, 

TaR, B .nHa:I.Ia.SOH8 RMliYJlbCOB K yrJIOB, COOTB8TCTByroliOiiX IOIHeMaTR­

qecKOil 06JlaCTI! perRcT~ aapHXeHHOil '!aCTI!!ll< B IIJ1aHl!!py6MHX 

8KCIIepi!MeHTax C Mai'I!I!THHM CII8KTpOM6Tp0M ( eo = 15° .. 50°; 

P = 900 .. 1500 MaB/c), IICIIOJ!b3Yil M8TO)I H8.l!M6Hl>lllilX Km,l\!)aT'oB , 

HaM!< 6Wlll paccq~~TaHH m SBM R08@!111111eHTH WOP"YJ1H (7). IIp11 8TOM 

SaBHCHMOCTD HM86T BnA: 
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1',118 C/1, tf'o , eo - )Jp.Hii B rpa.I\Ycax, 

P B lclsB/c. 

ffa l)HC.5 IJyHKTJ!lli!HMli JI!IHlii!MI'l 0603H!rqeH HHT8pB8Jl yl'JIOB,CO­

OTB8TCTByK11.l;Hfi saxBaTy- Mai'HRTHOrO CII€KTpD1111eT:pa [13] B B8f'TH.KaJ.Ib­

HO~i IIJIOCROCT::I: /1 </::: ± 50 Mpa,D;,. Kax BM,IUIO H3 pucyHRa, B crreR­

'1'pOi'.1G'J.'fl8 cly.IJY"'l' lJ8TIICTpHp0Ba.TbCJI JOOIJ:b Te "t!aCTfliO::l, KOTOIJ!::!e BHJ18-

TaiD'r H3 MHmeHH rro;u cJo.JThiiJID/lll yrJiallm I c.J o I. TaR, B CJ'ly'Iae l!MITY~­

ca ? = IOOO r,iaB/c 1! eo = 20° ,nHa.IIa30H tfc COCTaBJI.F.reT 

( -5° .;. -.II 0
). BH,I\HO, '<TO c YBeJI1!'<8HB8M yrm e. (OTX0)1 OT 

HariplB,JIBHIDI aKCH8...1I:bHOi1: OCH Ma..rHHTHOfi CHCTeli1H) JlliDllb T8 Tp3.8RTO­

pmr '!B.CTHU Ha BErrO,ne H3 TIOJI.ff TiilM ill1T8IOT M8JI8:H:bl{l:jiD B8pTID\BJI:r:.:Hy10 

KOmiOH8HTY jT'JJa ( llfil ~ 2,5°), 'tfl:>H Ha't!aJIMlli8 ;}TrJill Bl1JI8Ta 

1!3 MHlii8HH 60J!b!Jl19 (Harrpl!Mep, liJ!'! (}o = 50° )[!!OJ! ~Z-24°). 

ilOCitoJI:GKJ B BRCTI8pi:'I:M8HTax C liOJifi.fni30BaHHOlii MI:DII8H:bl0 perTICTpa­

Wffi 3ap.>W€HHillC 1:ffi.CTHIJ; dy,n;eT 1IpOV.:3BO,IJ;H:T:bCJI Ma.I'HKTHIDJI CTIBK'rpoMe±­

pm,J, ~:0 CTaHOBliTCH Ba.lltHE:M M3y't!8BJ1€ BJiilJIHIDI ~.'B.rHUTHOrO IIOJ.UI 

IITTI.-1 Ha TP...'l€1\:TOJ)lm 'tffiCTJ.UJ;, a 3Ha1lllT YCJ10:mlli nx BXO,n;a B. CTI6K­

TpOM8TJ). 

Ha pHc. 6 r:rpi!Be.n;e!lhl TpaBKTopl!l! qacTl1!1 c l!MIJyJ!bCOM P = 

::: 1000 lliaB/c, TIRCCHpOBaHlill6 B IIOJie ITII11, COOTB8TCTEy1011{8M KOH-

t;Iwrrypau;tm 8ItcnepHM8HTa "G '~ (m,rr.:p:ac.2), BHJieTaiOO.\llX rro.u; yrJIOM 

eo = 20° C [\'13Jll!~ Ha'l:a.lU>IIHMl! r:rpOBK!1Hf!MK yrJIOB B B8l)Tl!J<aJI1,­

HO:i1 ITJiocKocTn. OrrTH't!eCKB..fi oc:o Ma.l':tmTHoro crreKTPOMeTpa. Haiipa.:&­

JieHa B;nOJ.U, OCll 0 2 , BXO,Il;HOe OKhO CTI8KTJIOM8Tp8. Ha paCCTogmrn 

/) = 250 CM OT MlllllBHl!. Ka!t Bl!.D;HO, 'l:aCT!!!1H C -4°( 'f. ( -I;f' He 

Haii];BBJ!BHH B OKHO CITBKTl)OM8Tjla. 3amTpl!XOBaHHa!l 'laCTb l)IICYHKa 

COOTB8TCTeyeT 06JlaGTH 38XBaTa, 't!TO COrJiacyeTCJI C aHaJ!OI'lfiillliM 
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cJiytrae:r ... r Ha p:~w.5. Ilpn 3TOM, cpe,ll;HAA TpaSI<Toprur c :t'o = ~0 

:r-nteeT *f1 .- 0° H npoxo,IJ;I:.:r :mtne u;enTpa BXO,n;noro or-a-ra. 0Tcro.na 

CJJ:8,Dy9T, 'tfTO III.m p8.CIIOJIO.ir.81IIDI l\8HT]_)8. MHi!l8lUI Ha 0IITW19CI'i.O}i OCPI 

CII9RTlJOM€1'pa ero CBBTOCMa j'1'.18HblllHTC.H ki B03lll!K8.8T He06XOJJ)t­

MOCTb BepTH:KaJI&HOrO CM9l'U8iiV..R !1-1ml19HH BB8pX Ha B9JmtmHY .Ll 1j , 

ROTO}_)yiO MOii-:liO orrpe;n;emtT:O M3 :pac't!eTOB. 

4. idOJWJllipO:&'lH.iie f:19TO}l0l\\ i<"IOH'l'B-KalJJlO 31\.Cllep:mvieHTa 

Tvma G (H) 6 MarlmThillA crreKTPOII·TeTpo;,r u pesyJII>TaTH. 

pac"tieTa 

JWIJ"'I pac'I.IeTa BJlli.ffiUm: Mai'H:VITHOro noM ITII.! B pea..lJ.hira:x yCJI.o­

BHJIX ::mcnepiD>.oJBHTa C i,'l<ll'IillTHW.l Cll8R'IpOL·J8Tpm.·i Hai>Jli 6IWI BHriOJlli€-

HU pac"G:GTH ;,·TBTO.TI;OM UouTe-:~p..'lo. Btr'4licJiemur rrpOBO.Il;lL'DICh na 

8K1 E8Cr.i-6 uya m.mouta ;,;o,n;e.mrpoBffiiHJI c.:rr.rta.HHux BBJH-::tiTJ!. flaci.Ie­

Tbl IT})OBOrl,liJUICb Ha OCHOBe C03}.t3.I-IHOii ¥9.1&t paHee rrporpaJ&I!bi i;10H­

'.i.'e-Kap~10 [ 8) C HBKOTOpW.ffi ~3M8HBHHID::J:I il ,TI;OITOJ!HemuiLm. ilporpm·:­

t,;a pac~Ie?a COCTOHT H3 T:peX rro.urrporpruMJ, ynprtB.Tu-rer,ftJC{ OCHODHOf1. 

I\ IlHM OT:HOC.ll'l'CH TIO,UIIpOrT,)aJiTI'.'IT:l: 

a) pacqe,· ,,,arHKTHOro I!OM illli.l rrpn EOH(j)!!ryp!UJ;HI1 G (H)-sKcrrepn-

M8I-i1'a H Tp8.CC;tpOB2HXIB 't!aCTiiLU:l B 3'1'0L! i10Jie; 

6) p9.3UI'}!tl:BaHH8 CJJY-gRfuU:IX: Be,.THfCII.fri: ROOIJ,!T,llHB.TH I.IH1118HH (X:, 

';j;_ , 2~' ), ~1Mrr::,rJ!bC Ji1 yrJlll BWI8Ta 3ap.11J;;.8lDI01f li<?.C?HUH (P, f9oi. 1 

P.,i ) TI pac'Y:eT IillHeManrqecXID( na:par.1eTpoB; 

B) npOXOJK,IJ;Bmte u..acTI1I.l;U -qepes r-BI'HHTHhiY: CIT8KTp0TiTe'rp. 

Posurpwu a3ill.'IY'I'M:r:.Horo yr.T!a fo IIIJOBb;rr;rrJic.FI R ill-ITBpBaJre, co­

oTBeTcTByBJ!I{eM rr:pe,UBapaTeJI:r:.no :pa.cc'Y:nTamtoii oeiJlacT~:r rrpoxm~e­

mm -qep63 IJ:ariDITHilli CII8l<Tp0t,18Tp (Ci'.'I:.TI.3) • 
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C I.J;8JThiO YJ'IT8Hhl.U8Im.li C'leTHOI'O BpeMeiDI Ha 3.BI;1 HB.Mll. 6HJia OIITH­

Kiki3Hj>oBaHa nporpru..tMa pac11eTa UoHre-Kap.lio • .rteJio B .ToM, trTo m 

pac"'!eT oT,neJII>Hm1 pasl:lrpa:saev10M T:taeRTOpHH TpeCiOBaJ.[OC:& Ma.unurnoe 

B:PeMH .......... I wm. IIpn 3TOM ;IJ.J1H HaKOipiemm CTaTHCTHKJ.r ( --- roo 
IIOJI93~ COOUTII'r) Tj)SUOBMOC:b BpSMff [ . = 40 q • IlOCROJ!bey OC­

HOBHOe Bpeli'L8: C'l8Ta l1)J;8T Ha IIOWI},JOrpaMI';1] W::nt.CJIBHJm 118.rllliTHOI'O 

IIOJ1R ffi1id n pewemm Wi\IXIlelJeHI~ra..,.ThHliX ypaBHeHID1- .IT.BWX~HIDI, TO ee 

UCKIIlm:eiDie II03BOJ!HJlO IIOJIYT.lliT:b BJii1r,PJiHi IIO .B:peMeiD1• ~ HOBO:i1 CXe­

MB pactr:eTa BMecTo 3TO}i rro.w.rporpru.1ME:l )J)ISI yqeTa ~ 'rvJarJmT­

Horo IIOM IJIJM liCIIOJ!b30Ba.JJaC:& B!lBS,I\eHHM !laMiqjiopM.)'Jla (7) 3aBl'l­

C11!'.10CTH B8pTHKaJI:&HO:i1 RDri!IIOH8HTH yrJr.oB -· ~-· OT Ha:gaJII,Hh!X yrJIOB 

BW18Ta If 0 , ()0 l:l: ID1rrryJ!:oca p tJ:aCTHJ.n.I. 2aBJWJin:J6CT:D:iO il $= 
= ~ - f}c OT lDviTTy.JU,ca, RaR (iH,..10 yRa3a.HO BHIUe, r.to.iiHo. npeHecJpe't!I>. 

Pactr:eThi MouTe-Ka:p.iiO, BHIIOJIHeHHHe s'l'liM crrocod'oM, · .ririH · o~.:r:rwmoe 
COI'J13C:H8 C OCHOBHJ:lMI1 H II03BOJIJIJIM COKpaTHT:& Cil8T!I08. B:P8Mfl B 

60 .;. 70 pas. 

Ha OCHOB8 paC'tJ:8TOB lviOHT8-KaPJio' (iH.J:[}I TipOB6),1;8Pii:l' UCCJ1G)l0B8J-IIii.a 

B>1HJliD!!I IIOM IJIJM !18. CB6TOCHJI.)' CII6I<TpOM6T:[Ja il 6!'0 propeme!lliR. 

KaK ITOI-i.a3a.JID paCtreru, _CB8TOCIDia. CII8KTpOM8Tp8. CHJ!:&HO M8HJI8TCR 

B 3aJ3JIIClil:MOCTH OT B8J.)THRaJil,HOrO CMBil\8lD1!1 ffill'1l. 

lJa p!lC. 7 ~BO,lll!TCJI rrpOlliJ!Jll, rry'!Ra 3ap!IJK6Hllh1X qaCTlli1 C >1M- / 

rryJ!bCOM P = 1000 j,!aB/c Ha BXO,I\e B CII6I<TpOM6Tp: (a)-B CJI.)''lll6 C 

BHJ<J!Rl'!6HIIHM IIOJ!SM ITillvl, (0)-C BRJI!Oqelll!HM IIOJieM, (B)-C BRJI!O'ISIDIHM 

IIOJ!OI,! (ITpll BepTJIRaJ!bHOM CM6l!l6HID< /l ':f = 3,8 OM) .KaJt BJWiO 113 

pl!Cym<a, I!p11 CMel!l"'!l'll! IJ]]M (CJIY'lll.i\ (B)) IJil09)<rJu, Il.)"'Ka CllMM6Tpll-

3yeTCH 0THOCHT6JibHO BXO]U!Of.i aiT9]?Typl:l CII8KTpoMeTpa 11 Had.mQIJ;aeT­

CH )\OIIOJIIIJ!T6Jibl!a!I @oeyC!!pOBJ<a (Il.)"'OR CJKIDJJaeTC!I). 

12 



Hl:il8 HOpr..wpOBa.Hbi Ha CBS'l'OCH.)(J CII8KTpOM€Tpa C BRJJ.IDtiSHHl:lM I10JI8l1i 

Iilll1i Ues cMememm) oT BepTJIKaJI:&Horo cMe~eH:IDI Ll Y rrpn cpe~ner,I 

mmy.1Me '!aCTIIU P = TOGO i,JaB/c. lllTPlL"<OBOl! Jll!Hl'lel\ 06031!a'!eHa 

CB8TOCHJ!a B CJJy'!a8 Bb!KJ!IO'leHHOl'O I!OJ!!I !llTivl (H = 0). Ma.KCJ!l,JYM Jqll> 

so:f;i: rrpruco,n;u:TCJI :aa 3Ha'tfemte 11 Y = 3,8 eM, rrpii£ I\.OTopoM Ha6Jlio.na­

eTCJI y:BeJmTI8HIIe cBeTOClLIDl B 5, 6 pas no .cyrumemno c c.,-zy'!am.1 

tJ. !:i ::: 0 H B 1, 2 pasa - C BI:lRJIIO'ti6HHHM IIO.Jler,t llffi',1. ilpH'Il8M STOT 

sqxpeKT CKa3biBa8TC.ff T8M mrJI:bH€6, '1{8?.'1 M8Hblil8 mm:IY"JThC pernCTpHpye­

MO:i!i: 'lac T.diJ,H.. 

Ha p:HC. 9 rrpe~CTaBJ16HI:.I pe3yJI:oTaTH pa.cqeTOB .rtJ1H BSI,)TllKa.JibHO­

rO CM6il\8Hlffi ?YII·llll8RH .1 ':;J B 3a.BHCl1MOCTH OT IDvm;y.7II:oCa p - l.!aC'i'lU$. 

I\ax BlUU!O, c Yf'll6HI>illeHYI8M m.my.Jtbca l.!aC1'Rll]:l m.mntemm r-.nmrenn 

YBeJll!'l1!Bal<JT c,q • 

Bbrtm:cJie:mm MoHTe-I\ap.no TaiOKe noRB.sa.Jm, 't!TO Ha.Jili<uie uarHHT­

Horo rroJI.H IIITI¥! npHBO,Il;}IT K YBe..rurq,eruno 3axBa.Ta ~'<BrmiTHoro crreKTpo­

MeTpa no yrJry H ::.meprini <QoTOHOB (n I,3 pa.sa). 

5. HeKOTOPEie 

G (H) " Tl!Wl 

OC068HHOCTIIJ: n:poBe.n;eiDm 31\CIIepMMSHTOB 

B03rll0iKHOCTb HX BHIIOJ!II8i:DUI na CHICQ_)OTpOi-18 

I::rut IIOKa3UBaeT 8HMll3 SI<:crrepin.1eHTM:&Hofi rmtlJopr-.l!awrn: rro ()o­

TopoJ:{,II;emno lTI'IOHOB B :p830Ha.HCHOii 06Jr.a.C'l'H SHepriDI I + 2 rsB , Ha 

cero,wmmm-lli ~eHo OTCYTCTByroT ,naJllill€ H3Mepemr..cr Ha6.iuo.u.aeul:lx G 
11 H B ;uBai'i"JJJ:l IIOJIR:pH38.IJ;HOlllillX sKcnepH:MeHTax (IIOJJJIJ.JU30Bamrni1 

r -rrytiOK li IIOJlf!PH30Ba.RHM npOTOHHaH !·,JliUleH:&), B OCHOBHOM, ITO 

!lJoT006pa30.Ba.liRIO fi'(,- M630HOB. 11CXO,W[ :H3 B03l.IOJii.HOCTeii 3KCIT8piD.teH-
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Ta.JlbHOf.i: armapa~'}:H, B Epl>l1 ru:ta.HlfJ.JYeTCH .asMepemre G , H -
-aa6JJJ:maewx no 'J>OTopo:K,J~emm Ji " - MeaoaoB aa !lpOTOHaX B o6Jla­

CTK aaepi'J<li TpeTI>ero Ji/11 - peaoHaHca JI ll!illle Ilj:ii yrJiaX BW!eTa 

ITKOHa B C .U.M. 9C0 
- 140°, JWl pei'IICTJ?<l!11Ill BTOpJrnmX 'laC= 

(JylJ,eT lfCITOJ11>30BaH KOMITJI6RC 9KCITOpliMOHTSJU,HOll anrrapaTYPJi, BI<JID­

'llll(JJIID1 MarlmTHIDl cnexTpONeTP [I3) " raMMa-ciTeRTl)OMeTJl nOJn!oro 

ITOrJIO!llelilll! [141 

0TMeTm•, no BCJielJ,CTBI!e yrJIOBYX orprull!'leHIIil ITITI·il (n.2), 113-

Mepemm G n. H :aadJIQ:{aeMDC EOSMomm B OT.IteJI:bHHX: IrnHeNia.Tltt!ec -

= o6JiacTmt. oTo HarJJHlJ.l!O Bll,l1,1IO 113 ,11;llai'jl8MMi ,J1,JJ& lJ.BYX'ii'CTII'IHOll 

~e 

peaJW;illl "fP -.fJi Ha pi!C.ID. llo OCII a6CUIICC OTJ!OlltOH yroJJ BH-

JieTa npOTOHa (:)p • a no OCH oplJ,IIHaT - fi '- Meaoaa etr. Kpn­

BH:e rrpli aHepr:IDIX 0'1' I .IJ;O 2 raE H306pa;KaJOT KKH6MB.Tifti6ClGie samr­

CI!MOCTH MeJW yrJ!aJ,fl< B Jla60pHTOpHOll CI!CTe"e B >IHTepBa.Jle yrJ!OB 

Bwteo•a Jr" - Me30Ha B c.u.u. 80° - I40° • B npHBOM yr;ry rmc.IO 

ITORa.Ba.Ha ROJiWHT'Y.Pa.:uml 3KCII6pRMeJITa C ffi.!JVi,, !WT')il r - IJY'tiOK :rrpo­

XOlJ.HT B6J!Hal! oT aKCllllJ!l,Hoii ocJI (npeoeiJI<>.,;(Ile•r BV.a,n; G - IIal'la­

MeTpa). IlPH 3TOi'.J Jfu - M630H rr:PoxO,TI,Ji'l' C.KB03:b 3aSOp r.18.1?.JJY COJie­

HOli,D;aMlii llili.l. BcJie.UCTBH~ TOrO, 'ITO :.Te.:l~IIY BTOpli'!HJJflill: ':taCTKU8J,iJI 

Ha.X.O,TI,JiTC$1 COJIBHOJ1,II;, B03HHKa6T I'TII!T'".ill&Ut:OIIO paspelllaei':!Ul£ yrOJI 

.n;.mi O,IU-Iifri 1ffi.CTli:I.\bi. (Ha pjiC.IO K3o6r.a;.~eliO IIYHltTIIpi:Oii J.::nmeiJ:) •· 

HaltJlOHHaJI :IpaHaH J.r306);BJKa.eT Te lGIHe;;aTJ.ftieCKl-16 T0'!1Cl1, ROTOpl:le 

MO:RHO H3MepJiTI:. B axc'nepHMeHTe Tlma G 
Cei~eT 0'1!61-U, M8.JIO KmleMS.TI1Itr6CRHX 

E t =1,U raB 
=1,3 raB 
=1,5 rsB 
=1,8 rsB 
=2,U rsB 
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KaK mr.u;HO, ona ne:pe-

= II0° 
120° 

= 125° 
130° 

= 135° 



B CJiyqae f IWl',TI,a r -· rry-qoR. IIJ!OXO.n;llT C!tB03:D 3a30J.:' i.!SJK.UY co.ne­

no:ur;a.r.,fi:( ( 3KCIT6f'Hl~T6HT T1ill8. H) , H31l6peillUI B Bliilleyi\8.3a...">.··no:ll KID--!e-

11aTi!'i8CR'J}i Od.JiaC1':I-I li8 B03;,,JCJm!li:l. 

0cTai-toBJn.:G.'1 liD OT.IJ;6JILHllX TJ!Y.IUIOCTHX:, B03I-IID<aiO!ItyiX !Ipll TI3r,.~e­

pe!m;r G n :I - rrapa;,JeTl)OB. I\alt 6wto yKasaHo Bllil!e (m.I.n. I E 

K rmc.IO), J3 OCIIOBHor,r, B03ii..tOY.:\.Hl:l 3Kcneprovi8HT8..ilhlill8 li3M8p8Hl'IR 

c; .. Ierna..mrcro coc:l'OHID-HI (G + H), a ]1,J1Jl H3BJie-qeHn.F.!: G n H ua6.mo­

.uam:w: H3i38pCZTII.i£ He06XOlOIMO UJ!OBO,IJ;:HTD IIpll JJ.JJYX p:l3.T'U~ yr.uax 

(91 n 02 BeKTopa nom:pxma:u;uu r.ooueHH P.e. oTnocnTeJt&no Haii].:aBJlemm 

r - IIY'JIW.. IIrm rrpoBe)I;eHllll 3!CCl!8j)llMeHTOB Tli!Ja G • H neo6xO.I\U· 

MO ripl!I-tifl,i8.'l'b BO BIDma.I.me, 'ITO B Sa.:BHCID~OCTH OT yrJia {;)1 , JJJ10C-

1WCTL HCCJ18;r;y6liiOff pearuJ;IDI COCTa.Rii!IST yrOJl .6. C rOJ>HSOHTa.llbHOit 

IIJ10CKOC'l':&ID. 3TO rrpl:IBO,WIT K He06XO~CTH y·qeTa onpe,n.eJiemrn:x 

IIOrrpaBOF.. 

I. Orrpe)I;eJieHHe yrJIOB 6 li [! • 

IlyCTb, f - KBaHT!l Hanp3BJ181lll B)I;OJ!b OCJ! 02: (cM.j)I!C.li) li 

aKCUaJll>Hafl OC:& ~E.rHM'£HOi1: CJiiCTer..ru COCTa.BJII!ST yrOJt @1 OTHOCJ.l­

T8J'.:&HO Harrpa!lJ!ei!IUl (" - rr;rnw.. fuj)>ll!:8HH8R 'laCTJm,a C l!lJIIYJlbCOM 

-9 J IJ8rTICT!JyPY8I!i8Jl B r.BI'HKTHOM Cfi8KT'fl0i.i8Tpe , BHJleTaeT ITO,D; 

yrJIOM 19 OTH(YCJ!Temno ocR 02 (rrpoeKUHomrne yrJll! Glo- Ha . 

rOp!l30HTaJlbHYKl JJJIOCKOCTb XQZ II 'fo - Ha BepT!II<aJII>HYIQ JJJIOC­

KOCTb 'jQ'l_ ) • HeTP'J)I;HO IIO!W.3aT:O, qTo 

t91J =/t92&c+t~"fo'. (9) 

BeKTOj) (j HOXO.I(I!TCII B l!JlOC!<OCTJ! )("02, (rrJIOCKOCTb pearaJi111), 

KOTOpa>I COCTaMReT yroJI /3 C ropi'!SOHTaJ1l,HOfl JJJIOCKOCTb!Q xoz. 
I\a.K Bl'l.l~O H3 pHcyHKa II, yrOJJ. .a Mo.miO orrpe.n;e.;mT:o H3 cooTno-

15 



Ll = a "l.CStJI. 
(IO) 

ll'aJIII'me yrJJa D. 
M8KT.J?R'!8CKHM BSRTOpoM rlJOTOHOB £ II 1L10CK0CTLID peaRD;ITII) Ha 

BeJII'['!lii!Y !J. , T. e. 

(II) 

-B03mtKalOT KOMIIOHSHTH B8RTOpa p-l: - PX" , py" l1: p..?"' 

r.10JKHO rrpe,n;cTamiTb B mme BlilRiKemri1: (cM.pHc.II): 

D - n s1· ~ 'o' P, sin2 1>'./ r x~ - G."i!" ''- l1 = -' 2 cos bit 

P./cos'O, .c cos 2 1Y,'
7 

(I2) 
C.OS' (}-!. J 

,.., o ~· P. cos' 1J1' '2.1r = r-~.- COS i = COS' g 1 ' 
r.lle ·~ ' - npoeK!l)<JI yrJJa f}J. !Ia ITJ!OCKOC1'L. peaKl.\111! 

• t'J ){' = /t/e. + ir/ 'Po,. 
TromM o6:pasoM, Ha.Jnrtme yrm ~ np:vrno.n;u:T R Towy, ':ITO B Hsr.re­

PJieMHe Ha6JI!Ql(aeuble G " H .llalDT BKI!a.ll rrapaweTpbl E , P , T . 
3To BlWIO H3 mrpa.liteiDJJI ,nJIJI )J')ii(ijpepeHIJ)fa1!:oi-Ioro cetrerum peaR!JllM 

r[JOTO]lOJ<Jl.eHIDI I!llOHOB [91 ; 

rl!i =46"{t-P.Zcos2F-R[P..Pcos2F- r) +P.IJ-Gsill2F- P.P, H,;,2< pJ_ dJ>. d.R. r • • I3) 
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3. BH6op yr;n;o~ t)l u 8~ . 
IloKaJKeM, liTO BSJ.GI't!flHa yr;ra fl 3a.BHCHT OT yrJia e -1, MeJl.f,ICY 

Ha:riJ.JaMSmieM IJY'llE3. r - RBaii'l'OB H a.KCHa.l'.llillO:ii 00:&10 MarlmTHOM: 

cl!cTer.,. (To'lliee, oT Be.m!'OO!bl l!.e = le1 -eol ). 
B CJ!Y<Jae, Kor.na Beito'OP Pt l!all];)aBJleH B,!(om. ocn 0 Z ( 'liiCToe 

coc·romme "G II' 6() = e~ ), Ha OCHOBe pesyJI:&T8TOB Ha.umx pacl!eTOB 

(cM.n.3, pMc.5) MOJKHo orr:pe.n;eJIHT:r:. 3Ha'l!emm .6 . Tax, Haiipm..iep, 

J1,JlH. 'IDCTl!U c Jnmy.lThcOIJ ~ = IOOO MaB/c HMeeM 

lJc lfo ll (no llJopMy Jie IO) 

50 - zo - 2I, 76° 
roo - 40 - 2I,7° 
20° - 80 - 2I0 

30° - I2,4° - 20,8,1° 
40° - I7,4° - 20,5° 

KaR Bn,nno I )J;..7L'I llll-IJ?OltOro liHTepBaJia yrJIOB eo cpe.n;Hee 3Ha'I8IIH8 

6.::::- 21°, 't!TO cos.uaeT orrpe;n;eJiemrue TPY.IU!OCTH: Bo-nepBT:lX, srtc­

nep:m.teHTaJThHoe :w,n:eJiemre peaxn;~ut, Bo-BTOpliX., YB8JIH'tlemre BRJia.,IJ;a 

rrapaMeTpoB ~ , P , T , '!TO 6y;n;eT IIOKa:laHO Hl!lKe • 

.I\Jlf! YMCH~ll!CHWi BCJ!U'll!HH yrJ!a /j HC06XO)(l!MO I'IOIIOJ!Olltl!T~ 

COJ!SHOJJ,I!;H TaiOTh1 odpa30M 1· "llTOdl:l 3H8't!8I-ill8 fl e 6WI0 MaJ!HM, T·.e. 

yroJI BH.JieTa 38psljK8H1IO:fi: 1Ia.CTIDJ;bi. OTHOciiTSJI:bHO a.KCl'IaJihHO:f:i OCR dwt 

MM. Ta.Jt,eCJ!l! 6&,0°.;-IO~TO HeSa:BIICl!MO OT 3!18.'!eHWi eo(Klll!eMa­

TU'!CCI<>!l< yroJJ. BWieTa sapm!teHHol! 'laCTIIUTi) BeJI.J!'mHa 'fo MeH!ieT­

CJI~ B miTepBB.Jie OT 0° }1,0 -4° H TO~r~ llOJJy"tJ.aeM LJ. 3Ha'tleHKe "'-' 

(-5° .;. -6°), TaKOii IIO)I6op yrJ1a COOTBeTCTByeT CMemHHOMY COC­

TOmniiO G + H. On;eHRM Ta.K.Xte mm:qemtf.[ KOMIIOHeHT BexTopa IIOl.tfiPH-

3arJ)IJI ITPOTOHOB.._ B CJ!Y'lae q_ = IOOO MaB/c u G',.::: 40° rro <Popr.~Jla.ll, 
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Px"= G,643 P 

P,r,.=-U,U53 P 
' ?z"= 0,704?. 

IToc:W.ilbi-Q" BCJU-r~uma J?;-f'J1-ia HO~)H);OI~ T.18Hl>ll:G, 'l'O B CODTBGTC'l':SJri: C 

~::op·JyJio1:f ( 13) BI\JlB.,JJ; 1:.!JIGIIOB c n :~ 'T B BUXOJT, pcruc . .t:·EI Oy,IJ;e'.r r~e-

'1'21\.!'IT:l oO:pa30J". , :rgn rlJ.JOBe.rr.erm:;.r ~'ncrrepm:~eHTOB Trm::. G , :ii 

D8CJ>i.•i2. B3.:.1:!H!.i ITB..1.HCTC.8: ITO,IJ;ciOp COOTTIG'l'C'l'B~rr:J..:je:i.'O :TJJa TIOr>O;'O':'a 

(} 1 8J\.C~ra;rr:r,noi! OCJ: JIIi.I OTHOCI:l'l'8~1LEO ;ratrpE!.BJIGH!ffi J"D~l!IQi 't - ::\.BaH­

Ton. :G rr.~ra..~::Ipyct'iilX 3!\CIICIJm.:ea'l'D.X ;J",'I.>r CI\'JG.'JaHHOro coc·_;_•or:.L't':'!: G + f.! 

31U1liC:HE-re Yl'.,~1a fY1 B 3am·;:mrMOCTH O'i' 1-:'.IIIGI\Ja'.rUIG'i ncc.J!e,r::ym.roro rrpo­

~~ecca IIpCJ~:c;vraTpHnae•rcn B HH1'Ci)Ba.I1G (;:;5° -=- 4CP] , '1TO ociccrre-

·'L ITporT,c.!JYpa ~r3n..."'e-qe:;-am napaMeTpon G u lL 

lf.:i.n K.IJ.(8v18H1UI G :rr II-rm.pmreTlJOB II3l.'IBI>8HU.fi npono,nH1'CH r;:p:-I 

X~BYJ: :·rJL1.X t9:c.. 'II G.a rrrm }X3.3.W:GTI1HX lWL·iChllk'1ll;riJ]X BGR'l'OIXi TIO.llJ!p~1-

~::<:::.~ )L;: 'D"'Il'U.'l ;r r-.Jm;em:l ( cr:r. ri. I) . EcJDI :·I3r ... rep.8m.Ibie BHXo,n;u oG03Jia-

D!'rJ, JV, , #. li]lli {)i :·1 IV, , /'1'1 llpl! yrJie ~ , TO l!eTpy,n;HO 

!C!I0,%3Yff (fpplff:!JJ:y (I3), rrp>lliTH K Bbljl8.l'lel!JW4 

(e~';G-r;.:'111)= P. 
1

2>1 :-::(!+R/~!T)-(E+P:~:P)&j24, 
;oC05 1 :J." .l 

(H) 

(P.
111
'"- R'21H)- i N!,-.J\/,;(i•A'4 ·r·1-(2 ,.p~:P1 t 2t1 

•''~ '· - ,-, . 2" "' •r "" J I I f < · r(CQ.S Ul, JV.J'r!Vy 

OTctJ.IP, pemarr c:ac1'GHY Y1J8.BHemn.;, r.-ro;:ww H3Me'1I:. Be.Jni'tfiUill G II 

:-~-Illil_"k'1!·.18Tp0B, npn YCJIOBmr, '11TO B HGCJ18.JJY8jo..'IOf1 romer,JaT1Il!GCKOit 06-

JIO.C'.:_'li HadJIIO,l~e!::hl8 f , p H "-T H3?;;epei:IJ1. 
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]j Ka'tl8CTB8 npru.1epa paCCivi0Tl1l'Uil CJiy't!aJi perHCTpall,lill. IrpO'l'OHa 

c n;,wJ.jJlbCOM q, = IOGG UoB/c II yrJio-ur BllJieTa Vo = 30° rrpn JI:Byx 

yrJiaX e, ~ 0° I! g, ~ 35°. Tor)(a BBpali(8Hl!!I (14) 3ailliiJJyT(1q B CJiel-

W/IOlil,eJ"..I Bl!,U8: 

a) (), ~ 0°; 'f'o ~ -12°; Ll 1 ~ -21,6°; Py ~ P, ~ 0,7 

03i!G -0 07H = JV,- N2 (:i - 0 15T)- 01(8"£ + 007 P c15) 
I I Nt -r.J~ ' ' I I . 

6) Gz ~ 35°; <P0 ~ -2°; L\2. ~ -3° 

Ol{ G- 02&1-1 = M -;v. (1- 002T}- OO?E + Q 001 P. 
I I M+f\!li I I I 

KaK BII!J!<O ns Bb!paJite'Hm1 ( 15) , B c.cy'!ae a) rrpeo<lJ!a,llaeo BKJJa)( 

G -rrapaMeTpa n rrp!! 3TO'I B H3Mep.KeMh!e Ha6Jnqn;aeJ.rue G " H BI<JIM 

napaMeT]lOB 2: , ·p "T 3Ha'!I'IT8JThllllli. B CJ!y'!ae 6) (cMemaHHoe coc­

Tomrne G ill) G " H .I\aiOT no'ITI! O.I\l!HaltOBRe BKJia..!O>!, a BR.JiaJ1 na­

paMeTpoB £ , P 111 T - ·Ha no~OK r~te!Thme. 

OcTaHOJlliMCJI Ha B03MOJ<HOCTII Jli'IKBII)\a!Jll11 BR.Jia,l1a r; n P rrapa­

r.JeTpoB B !!3Mep!!eMhJe Ha6.ln!!rlaeMRe G 11 H. 06pasoBaH!!e yrJia A 

j,!8F.OJY rof)H30HTM.J;HO:f! ll.JIOCKOCT:blO H. II.liOCitOCT:DJO peaK!.~ JI:B..1IH:8TCJI 

0TB8TCTB8Hll!lM 3a ITO!IEJ18HH8 '!JieHOB C i: , p (B <fJO"PMYJJY (13) ITO.I\-

1T 
CTaBJI!IeM yrOJ! P =tv-+ A ) • .ILlm !!X ycTJ.llllleHH!I neo6xo)\l!Mo CKOiil-

ne:acnpoBaT:D yrOJI /) 3a C"i8T ,ll.OTIOJIIDfTeJI:bHOrO Bpa.rue:mm. SJ18KTpTii-

'!8CKOrO Bei<TOpa S @:>TOHOB Ha TaKol! JKe yrOJI A (cM.pHc.II). 

8Toro MO.iKH.O ;D;OCTlfll> B:pa.Ili8Im8M roHJ11:0M8Tpa C KpHCTa.JIJIOM BOlq)yi' 

ocl! l - rry~ Ha cooTBeTcT~ yrOJl. Torma 6y)(eT o6ecneqerr 

yrOJI BeKTopa. £ oTHocn.TeJtDHo IIJioc&ocTH peaED,IDI F = .! ~ 

(.il, ~ Ll, ~ 0) "· Kal< BH)(HO Jd3 WOP!IfYJl (14)' OCTaH8TC!I =~ BR.Jia,l1 

"VIeim c 'T-acnMt.JieTpHeii. KaJ.t noxaaa.mr nanur oii,e.HIGI, ;rr,...ll.f! 3?A8Jlllofi 

CTaTHcr..nru xmmeHcaiJ;IDI yrJia A II03BOJ.LfieT yBe.J.[H"qilTb ':.'O'tiHOCT:& 

OJJpe;ueJI.emm G u H-napa.MeT:pOB IIO'tiTH B 2 pa3a. B cBJI3il c BTID~1, 
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Heodxo.u;m.m cos)J,atme B E:I12H roHROMeTpa, noaBoJ!HXIQero Jm"eT:c B~­

nne KpRCTallna BOKpyr OCH e--~ B rrpe~anax! 25°. 

06o6~ rro~~eHin<e peay~nTaTR, oTMeTIDM B03MOaHOCTn r!poBe­

.I<BHHH .IlB'lll\ll)< ITOJIHpll3a.J11'lOIIHilX aKCnep>tMeHTOB TRITa G H H Ha Epe­

BaHCKOM CHHXpOTpOHe B y&a38HHO~ Balle KHH€MaT.KqSCKOfr Od~CTH. 

llpz 3TOM Heo6xoilHI•o o6ecne~eHHe onpe.I<e~eliHilX yC[OBBH: 

a) ITO)l60p COOTB8TCTBYJ!ll18rO yr~ IIOBOpoTa e, aECWnHOJ! OCI! TIIJMI: 
6) KOMII8Hcau;M yr~ /; I! B) B8pT!Il<a.JlliH08 CM8lJl8HI!8 IlllM, ~0 SKBR!­

~eHTHO rrpn @"KcnpoBaHHOM rro~o~eHI!I! TIITM. BepT~HOMY cMe­

m:eHHIO MB.I'HHTHOrO CIIeKTpOMeTpa B IIpOTHBOIIOJIOJKHOM Hanpa.BJieiDmr 

Plrc. I 

Pnc.I C~cTeMa KOOP.Ili!HaT .IlB'lll\ll)< ITOXRPH3a.J11'lOHHO~ aKcrrepHMeHTa\ 

£ - 3~8KTpH~8CKHH BBKTOp t - ~· P,.- B8KTOp ITO­

XRPH3a.J11'lH IlpoTOHOB MliD18HH. 
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PHC. 2 PaciTOJIOJ.iCill1e COJieHOII.nOB III1M OTHOCHTe.ztDHO r - rry'lK.a B 

CJiy'Jae Cl.!eJilaiiEoro cocToRID!H ( G -tH) • 

Ci) axcna.:.J>Hil!i u1-r:c 
1 ' ( e..- 2110 ww ) 

!'E. 3 

Pllc.3 Paspes MarimTHoH cHcTeMH ITIIM. 
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( . ) 
[<) 
~ . 

..• 

P:w.4 PB.crrpe.ne.Jiemre r11armrrHoro TIOJI.F.!: IDTI\l a) B ue,I0.1<1HHOM ILJIOC­

IWCTli, 6) B,I\O.JTh aRCil&ThiiOii OCU (ii
0 

= 2, 5 TJI). 

•• 
w• 
,.. 
~· 

'1. 

'' ' 

p • I:m hB/o 

'{. 

'! . 

.... 5 

tl!c. 5 3::rnrtcn:t10CT:& a3HMY'I'a.JU:.IIOI'O yrv'!El 'f'i TpaeKTOpiDi I-Ia BNXO;D.e 

H3 IIO.i'TJI :rrr:Th'l OT HatiaJ!bHllX yrJIOB BWIBTa 'fo H 8o: 
wa l!MufJI:&coB '!aCTnl.\ a) P = IOOO MsB/c, 6)P =I300MoB/c 



':J(cv) 

fuc. 6 Xo.11 TI"eKTop!li! 'laCTl!l\ c I!MIJYJJDcoM P ~rooo Mall/ c = 
pa3JI!MmX Ha'UlJ'J.HllX yrJ!OB 'fo (B8Jlli'!I!Ha D. ':i COOTB8TCTBY~ 

8T CM8l!181!ml CIJ8i\B8l! TpaeKTOIJI!I! C 'flo ~ -<;
0

) 

(a) (6) 

~ 
l~ 

(•) 

P!!c. 7 !1jl<l@r.J!b lJY'II<a Ha BXO.I\8 B Mai'lrnTHllll CIIeKTpOM6Tp: 

a) - Jl!I1<JlRJ'i8ID!08 II0Jl8 Il!1M, 6)1! B) - C IIOJ!8M, COOTB8T~ 

B8TCTBeHHo,AY = 0, LI.Y = 3,8 OM. 
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l'Hc.S 

l'Hc .9 

...a. 
• Il.. 

5 - !:"J_=_Q 

4 

I 

I Z J -4 5' 6 ~C.M) 

fuB~IClnvlOCT:b CBB'l'OCWIH CIIeRTJ?OMeTpa. OT B6l)Tmta.Jll)HOrO 

cMeuleffiL'I • 

.C.\,kco) 

6 

5 

4 

) 

2 

I 

600 rooo I200 I400 P (loB/c) 

3awcm..toc'l'I> Bep'liiK8JlHIOro cJ.;ememur IITIM oT m.uzyJlbca 'iac-
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Pn:c. IO ... ·- KnHeMaTlNecM.SI JtlffirJ.laMMa :pea.Ku;mi fp - p T! 0 
}.J.JlH IIJ!a.HH­

PY eMux SKciiepmAeHToB G u H. 

P!lc.II IloBopoT lJJIOCKOCT>I perutD.Im B ai<ciiep!!MeHTaX TI!IIa G , H. 
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