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Scientific Report EtH-58(74) 

M.P.LORIKIAN 

ON THE TECHNIQUE OF TR INVESTIGATION 

The features of experimental investigations of transition 

radiation are discussed. Owing to high radiation losses of elec­

trons, the precautions are to be exerted at the detection of tran­

sition radiation, as the effects in question could bring to large 

background depending on the geometry of radiator. 

YJUC.538.56:539.12 

Yerevan Physics Institute 

Yerevan, ~974 

Hayqsoe cooOiiieBBe EtH-58(74) 

ll.ll.JIOPmtliH 

K BOIIPOC~' 0 llETOltll HCCJIEJ{OB.AHIDI llEPEXOllHOI'O 
HSJIYTWiIDI 

B padoTe 06CYSJt811TCB ocoCSeBBOCTH 8KcnepK118HT811IiBHX HCCn8AOB8-

HHl nepeXO)UIOI'O K8Jlyil8BliUI 8:.EIK!pOBOB.·B CBB8H c OTHOCHT8JII.BO don•~ 

WKJUI pa;l.tll81\HOHBliMH ll0!8Pftll.H sueprHH 8Jl8K!poHOB, BeOdXO;IUUIO upos­

BHTD onpeAeXeBBYJl OC!Opol!JIOCT• npa perKC!pa!V!K nepexoJtBoro B8;(1-

qeJlllS,· rax xax a!H npo~eccY uoryt npHBecrH K 6olll>111011Y WOJQ'.xoro­

P~ 88BHCHf o~ l'80K8TPHH pa~.Ha!Opa K uozeT IUIH!KpoBaT» BCC.ll8JIY8-

MHI 9'l>1PeKT. 

EpeB8HCKlll WHB118CK.d IUICTHTY'f 
li!N11UIW T9'74 

@ EpeBaHCKUU <Puau~ecKuu UHCTUTyT,1974 

;llnH 11ccJie;itoBaHMH nepexo;ixiioro. •lanyqeHHH ·• peHfi'eBOBCK0.11 )U'lana­

aoHe qaCi'OT HCilOJI»ByETCH aJieKTPOHHble nyqKH, T8K KSK B 06JISCTH 

;itOC!HrHyTliX B H8CT0.11J11ee BP6.llH aaepraa THSeJIWC qaCTH~ HHTeHCHB­

HOC~ nepexo;ixaoro asxyqeaHH aesuaqHfeJIDHa. 

B CBH8B c !ell, qTO sneKTPOB B Be~ec!Be TepHe! aaeprHE ll OCBOB­

B0.11 Ba pa;ixza~HOHBlie npo~eCCli, HSJU) apOHBHTD 60Jil>lllYE OC!OpOSHOCTI> 

npa accne;ixoBaHBH nepexo;ixuor o Bsn;vqelll!H. Heo6xo;itH.110 Bcer;ixa B!iJ!e­

JIHT» ! e aJieKTPOl:llil , KOTOpHe µpomJIH qepes pa;itH8TOp He noTepHB 60JID­

myD aaeprHm. EOJIDmne noTepH aaeprHB npaKTHqecKH Bcer;ixa conpo11oa­

;ixamTcH o6paaoBaW!e.ll aJieKTPOH~TOHHliX JIHBHea, KOTOpHe, KaK .llH 

yB~;itH~ B ;ixaJIDHe~meu, .11oryT coa;ixaTD cepDes1:11i1e TPY~HOCTH . 

B BT0.11 OTHomerutH CTOHT no;ixpo6HO npoaHaJIH8HPOll8TD pa6o!H[I,2], 

r;ixe BBH,lcy OTCYTCTBHH a6CTKOro oT6opa aJieK!POHOB, npoxo~H~X qepes 

,P'a;itHSTOP H BCE ycmHOllKY 6es cy1ecTBeHHHX norepD aaeprHH, npaKTH­

qecRH perHC!PHPOBSJICH ~OH, CHJIDHO 88BHCHJIUlll OT reo.lleTpHH YCTSHOB­

KH H H.llMTHPYDJIUlll a~eKT. 

Ilo;ixpo6-eafl KPHHKa Hoit pa6oTe, uo IlOBOltJ Be6opa napa.11eTpoB 

CJIOHCToa cpe,lUil H yqefa .llHOrORP8THOro pacceHHBH, npillle;iteBa B pa6o­

Te rapH6HHa [3] , noaTo.11y .llH ary cTopoay Bonpoca He 6y;ixeu paccua­

TPBBaT». 

;llnH n;yqmero noB.11.11a HHH ;ixaJIDBeiimax paccy~eB.llH ea pHc.I npHBe;ixe­

ea ~KcnepzueBT8JIDH8fl YCT8HOBKa, HCUOJIDSye.lla.Ji B pa60Te [2]. IlpHBe­
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;ztell BKparn:e .!' .. OCHOBHble xapaRTepBC!BKB yc~HOBKH, K'l!Opi:ie 6y7JJ'l 

aeo6xo~Hlll:i ;ltJIH 'AaJII>He~mero o6cy:a:;zr;eHHH. Kaa nonesllble co6i:i!IH, pe­
r11cTpHpo:ea.n1cL cn:vqa1, ROr'Aa cn;BHrHxnmi;HoHRNe cqe'ftlHK! .S

1 
B S

2 
'A8B8.n!1 COBllB'Aefillft, HO qepea CI0J3THJI11Hn;HORHJiJi C'!16TqaK S!> He npo­

XO'AH.UR 3RpRZeHH8H '!laC!Hqa. IlpB 5!011 KPHCT8JIJIBqecKHI cqef'qJ(K 

Na 'J(T C) peracrp1p0Ba.n Hehpani,aoe HayqeHBe B co1ma'A6HHH c 111-

ny.n:i:.co11 Of .S1,Sa • 06JI8C!L ~PeprHH perHC!pHpye111>1X ~fOHOB 
61:i1Jia "' :rn--IOO RSB. Cqena.Ka S 1 Sa HlleJIH paa.11ep1i1 3 x ? x 0,5c.w3 • 

UarHB!H OM,- OM4 OfKJIOWlll! saone&Hl:le 118C!HIIN, tax '!1'!'061>1 OHB He 

na;zta.11 aa cnex1poue!p NQ. 'J (T(?.). Sasop MarHBfOB 6 c11. C.110Mcm'1 

'a;D;Kafop C06Bp8.llcB c llOJIOllll>D U6!8JlJZBqecW1X KO.nen: c ~Ha11etpo11 Of­

BePCTlfH IO cw, pacnonozeBIUil: 11euy c.nOHllH <Sy11ar1. lcnoni,so:sa.n11c:& 

paaHl:le c.noacTWe cpe~ c q•c.no~ IIJIRCfBB Of IO 'AO IOSO , To.n~aol 
OT 2,8 • Io-3 CJI 'AO 2,4 • ro-2 CJI. 

la cxew ~Kcnep.111Mesm.1:&Bol yctaBOBKll BllltHO, qro C'lle!'llUlll S 
1 

I .Sa ' KO!OpHe onpell;eJIHDT llPOXO:IJl8Bl8 a~eKfPOBa qepes paltlhitop ' 

pacno.:aozeHht eenocpexc!'AeBBo OKOJIO Pa;ztBafopa. Tax xax pasre.P'ti .S
1 

I S 2 .J(OC!aTO'!IBO 60.l!bllHe,O!BOCll!eJI:&BO :SeJIHtmB 88SOpo:s uarBB!OB, 

BeaaaureJI:&Hl:le O!KJIOBeBJs 118CHlllil O! DY!B DPBBO;!Vlf K ee IlOfiallS­
Bllll :s nom>c a • 

Ta1t111 o6pasou, :s ;ztaBeoA ycraBOBKe ee np~HSBO~BJics ot'CSop feX 

xeK!poao:e, KOfOPwe nooxo,lU! qepes pa;zt1atop
1 

Be TepJ1J11 ea pa~1a­

n:IIOBBHe npo~ec~H 6ox:L1113m aBepr•~ B npoxo;1t1J11 qepea BCJ> ycra&OBKY. 

ae KacaHc~ 11et8JIJIJfllecK1x JBJIOB. Cpe~BBe norepa aeepr11 BR panaa­
ItlOBBl:ie npoqecc1i1 coctallJIHl>f roJ IS Ua:s Ha I r/c112 , a cpe1t111e 

norep1 aaepr11 Ba nepexoiaoe (peaoeaeceoe) ~anyqeH1e coctaBnRJJf 

:ecero eecKO.nLxo xa:e. 1'11BfHBas e•e B ro, qfo .P8.ltHan:HOBHNe nponeccN 
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c 60JII>mBUB ll0T6PHMI SHeprBH conpo:eOZJta,ll!'CB 6on:i.ol B8POB'lBOC'fb11 

o6pas0Bawu1 8Jl6K!pOH-!»O'!'OB8 JIBBHel, MY BIMU, qfo 61a1 C08Mllli 

KpaAHe ee6naronp!ti!TB1ie ycJio:ee.cr ;it1R Ba6Jim.J(eBHa nepexoiaoro IBJIY­

qeBIB (o:unaeuM 11acrom 06paaoBaBJU1 nepexo;iuwx llio'lOBOll "'Io-2/a.n).. 
TenepL nonpo6eo paccuorp111 npoueccH, noo1cxo,l!HIU'le :s paJtmarope, B 
:S08BHK8DlltBe npB SfOU aq,q,ex!fl:i. 

CpeAeee qBcno ~OTOHOB c aaeprBA, 60.ni,me I,5 Ua:s, o6paaoBaa­

IWX :s JIBBHe aneKTPOH011 c aaepruea 400 Ua:e ea rny61ae Be~eor:sa 
O,I pal[.6AHHBn; COC!8BJIS8! ,.._ I,2[4J. HCXOl[H BS sroro CP8AHero 

aaaqeBBs B noenno.naras, qTo iimYKTYSIUls JIBBBeBHX 'lf# Tllit non'lllBs­
ercs . acnpe;1te.neBH11 Ilyacoea, aaxo;iu,1, qfo Bepoa:reocn o<SpaaOJ1aeu 

HBWI c ByJ1eBHJ1 'lllCJI0.11 lliorono'R foTCY!'CfBle .11~:su) = IQ% , a De­
posraocr~ o~pas~BaBHH mm.RH ~ 1111cxo11 l].io'!'OBOB 60J1:&:"11e, qeu ;zt:ea, 

coo~~ercfBeBao ~ 25%. To ecrL 9()% 9JleKfpoBo:s, npoxo;ltJI qepes 

paJtHafOP TOJIJIUIBOI O,I pa~. llJIHBl:i 06pasy1>f JIBBHll, q1cno11 <lio!OHOB 

60.n:i.me, qeu I, np11qe11 25~ cny11aeJ1 o<SpaayDr Jil!IBHI c .ltllYMB • 6oJiee 

i.POTOHall • Tiacn aux JIJIBHeBHX 11ac'f!llq noDaJ:e! Ha 11eranJIHqacx1e 

-cracu ycmao:su, aanpHMep, sa onpaBy PBltllatopR 11 Ba DO.IJlCa 11ar-

HB!OB OM, - 0 M 4 M o6paay:er HOB He JilllBH Y•e c oroo11BH11 'llHCJIOll 

qact1It, TaK Ke~ ar1 ya.m.T nocmroqeo uaccBBBl:i. To ecr~ o<Sp~~VeTCs 

6ox1>11oe ~Ho:soe euy-qeue B Jil)(fo11 BHTeJJBa.ne 11acror. Orui:u aapR­

-aeaaB Ko11noeeH!a O!KJ:r:OBHe'lCs 11arB11m11B OM, - OM 
4 

, a eelrp8J:!:r.­

sas 11acu peracTp•pye'lCa cne1trpo11erpo1 Na. 'J (Tl) , KaK ~u. 

Kcmt1 ro:eope oxono I S% SJ1exrposo:e c aeeprael 400 Ma» , noo­

xo~ qepea panHarop 11 S , , S 2 , BcJiencfllBe MHoroitpa!Boro 

pacceaeHH, nona;tta1>! Ha llOJlllCa uarBH!OB H ectec!lleBeo o<5paay1>r 

6on:&111ol ~oa, faxoro ze xap&K!epa, KOfOp!iJ peracrpnpve!'Cs ycfa-
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BOBKO!. 

CBc!eYa nonI>COB varBB!OB B onpaBa pa:it1aTopa 1.11e11r iraxoe pac­

nonoseBJ1e, qfo B ocaoBao.11 aanyqe1111e ~er aa llJIX noA cxonDaa­

iu.11 yrno.11, nos!o.11y JLl'AHI oaaBBBallTCH no 11anpaBJ10B111 K Na. 'J ,a 

B081YmilHA npo.11ezy!OK Jl8Q.l llODICllJll llarBHOB C"'JCo6CnyH xopo­

aeMJ pacnpoc~paaeBBll BI:illll8;!11111X B B08JYX JIIBB8BYX lf!O!OHOB I cneK­

!PO.llHPJ Na. 9 (1e) , 
QqeBM~Bo, qro 1lilc~o 'l8CtB~, na~~x Ba 3!B .11e!8JIJlllqecx•e 

ysnw, 6yAe! pacrB c poc!OM nonepeqBWX paS.11epoB nou. C ~yrol 

CTOPOHH, reo11etpB11ecK1e paaMepH JIBBBff P&C!y! c y.11eBii11eUeJ1 IlJIO!··· 

HOC!H cpe;ltH, f8K KaK faKOI se nlB8HD np1 Manoi WIO!HOC!B B8.8C!­

B8 6yAe! paSBBBaf»CH B 6onee 6onl>lllOM 06~e.11e. Cxe~oBaTenDBO ISJcy­

qeoe, perlic101o~e.11oe B Na. ~(Te) , saBBcH or WlOTHOC!B PRlllila­

Topa np1qe.11 c y.11ea1.a1eB1eJ1 8!01 llllO!HOC!JI BH!8HCHJIHOC!D BSJt,iqe­

BBH pacmT. 

TaKHI 06paso.11, C!8BOBl!CH nOBff!BOI llPB11BH8 yBeJU111eB1a asnyqe­

H!hl, xorAa J1aa1ea cnnomaoro-aitB1BaJ1eHaoro paua!opa yc!aRa:u1-

BMCR cnoacml, a Taue y:seu11eB.1te H!eBCBBBOC!K l8J11118HIH c 

yBeJU1T1eBBe11 paccfOHHBH .11el1)[11 nnemcaMB. K coll8.Jle1Ut11, reo11etp11J1 

YC!BHOBKI Kpalae Hey~o6Ha 1tml pac11eTa IH!6HCIBHOC!B 18llY118BJ!H 

perHC!pBpve.11oro Cll6K!P,Oll8Tpo.11, HO COBepmeaao 0118BRllHO, 11!0 OBB 

Cll.llltBO .BJll!IH8! Ha permcTpan111 ISJIJ'18BBH, Tell 6onee, qfO JUIO!BOC!D 

B ;itEIHa SKBBBaneH!Horo p~aTopa B CXOBC!HX pa~HS!OPOB CRnDHO 

O!ll ... 811!CS 21pyr Of ~pyra ( l">J IO pas). 

O!Cll;ll8 cne}Uet, 11!0 IH!eBCBBBOC!D aa6n11Aae.11oro B8JI~qellllJi IIPB 

01t1aaK0Bo11 Konaqec'flle Bemec'flla • aBepr11 s.1eK!pOBOJ1, BaBICI! 

!OBDKO O! CP6llB61 ~O!BOCtl PB;JtlatOpa, ee no.1aol 1tJIIHH B He 

-6-
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;llO:aaBa 88BBC6!» Of KOJIHqeCTBa 2 tOnll!IHH WieHOK.(0! 11ero,KC!atB 

rOBOPH,AOnaaa 88BBC6!D BH!6BCHBBOCTD nepeXO;llHOro BsnyqeBIH). 

.llnH BJIJillC!pa~H Ha p1c.2 npmB8ll8HH Cll8Kf.PH 18JI1qea.IJI, 88Bll­

C'fllOB8HHHe BB pa60tii _[ 2 ] (pnc.6)~ S;llec» npOC'fO p.11cyBOK 6a co­

llOC!aBJ18H c p11cya.Ro11 66 , np111e11 reMHHll Koyuau pscyBKa 6a coo!­

Betc!llye! CWIOmBaH JlBHllH I a CB6!JIWI 1tpyna11 - B6PXBHH HpBX-nymc­

!IPBaH. liH BB~, qfO, XO!R m!plX-IIJBlt!BpBWl KPZIIRH COO!ll8tc'flly-

8! 1 pA~!Op~, !Ol!llllBOI IJJieBOK a=9,3 • I0-3 CM, KOJUlqec!JIOll ?80 9 

a An~ cBetJDilX 1tpvmro1 a=2,43 • ro-2 1 n=300 , ao ata ;llBa cnexr­

pa llOJIBOCTDD COBDa~D!. BBBll8Te.Jll>HO noc.1101peB Ha fa6JIBIU .llH yBB­

~11, qfo y S!IX P8lll8!0POB COBIISJl:aJJT H IIXO'fHOCflt l!I ~BH. Tolle 

c1111oe I aa6JI11Aa8!CH .lie~ CWlOmBOI xpimol I KB8;1lp8!HKaUH. 

Taxx.11 o6paao1 ascnepaueB!':lBDHO no;zr!Bep~e!Ca, qfo perHctpH­

pyewoe zanyqeB1e &8DHClt o! reo.11e!p1qecK1x napaue!pOB pa;llHatopa, 

a He Of UCJla I tp.JlllUIBH ll.lleBOK or KOfOPHX ;nomtaa SaBBcen HH­

!eBCIDHOC !D pesoaaacaoro B2JlyqeHIH. 

TenepD o6pa!l.11 BHl.118Ble Ba pHCYHOK 8 S'fOA ae pa60!H [ 2] ,r;lle 

np1Be:zreBH O!H~16HllB BSXO;lla pesoBafh. ;ro H8JIY11eHHH npH paSBlllllOM 

KOX1118C'flle C.106]1 1t B"~OltY npl n. =300 • Ha pHCYBKa CJI8AJ8!, ll!O 

npa Bcex aaaqeBJ!SX 11. ot IO ;zro 300 8!0 otao1eue ue aaBJcH or 

qac'!'Om WC'fOBOB :ao DC811 1&11epae10.11 1Hep:u8lle >:e + 40 xaB. Ilpoc­

!lilll BlfCUlcneuew llOKBO nosaaafl>, 1110 O!~omeBBR BliXOlOB 1s~y11eBBH, 

HP..~PBMep,ot IO llJieHOK K BsnyqeHJD O! 300 nneBOK npa ~aBHOI !O.RBIB­

ae nneaox (2,43.10-2) ;llJIB saeprnB we>tosa Er=IO xaB, 20 KaB a 

40 KSB lOJISBH GS!D: 0,4; O,II H 0,08 OOOfB8TC!B8BHO. Sto npo1cxo­

U! 1a-aa !Oro,qfo npR YB6XH118BBB KOxlqec!Jl8 nneBOK, llHrltle lf>o!O­

Hli, o6paaOB8BIW6 B aaqaBDHOI qac!fll paltJlla!opa, norJIOll!SD!OH C.1.11DH8e 

BPI npoxo~eHBB upea CB8JYDU• ILISCHHH '181f SOOTIU18 ' llOS'fOllJ 

- ? -
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IX 'llliCJIO .Ba Iil>IXO]{e paC!'e!I! OJiaCSee qe.11 qJCJIO zecm.rax <,PO!OBOB. 

O~yTC~le !SKOi SaBBCH.llOC'l'B O'l'HOmeBHH HH'l'6HCHBHOC!H BSJIVqea1a 

0!1! qac'l'O!H Wo!r~HOB llOZHO o6~HCHH'l'b TOJI!aKO 'l'e.11, qTo 8'1'0 perBC!pB­

pye11oe BSJJYqeHHe He BOSHHkae'l' B pa;ztHaTope, XOTR BHHIU'JBpye'l'CH JIKB~ 
BHH, oCSpaso!!aBBHH JI P8UaTOpe. 

IlpHBJl8KSDT JiHJllla&Be TaKze pesyn»TaTH, npoBe~eBHNe B'l'OI ze rpy11-

nol JI pa60!'8 [SJ ' r~e Ba PBCYHKe 3 npe;ztCT8BJI811H cneKT.PH 'l'OPllO?.­

Boro BB~Q:8BIUI BS oprC!'eRJia 'l'OJiiUtBOI 2,3 CJI B 3 H fle 'l'OJ.lllUJHOI 

3 c• B 2,2 011 np1 pasBHX aeeprHHx. Ilpaqe.11 B o6JIScTB ~Heprua ]to 

0,6 rsB pesy rrnam B8ff!li HS Jilillll8B8JIOUBBOI pa6om [r,21 t a pe­

BYJI»Ta!'Jil ~ seepr11 2,8 rs11 noJIVqeBH np1 npAJIMJI»Boft perBcTp~BB 
SJleKTPOBa npoxOltfi•ero qepea pa;ztll8.Top. B STOI paCSo!e aaCSJim.itae!Cli 

61 >JIUUUI pacxo~11oc Tl> 118J:W P8Cl!8T.Olf IIO '!'eOPlll [?] .R SKcnepuee­

!8.UHlillH peayJ1naTa.U11, noJtY11ee:mu1.11 B paCSore [I,2 J (,no 600 lla:11). 

XO!B SBTOP!i llLI'l'amTCH oCS~BCHH!» 8'1'0 HaJI.B'ql6.lf rpae:~. BO npH TOJIJltJl­

ae B8~AC!:Ba 2 ~ 7 CM ' KOr;na SOBa ~OPMHPOB8HHH ~TOHOJI JI B8~8C'l'-
Jl8 "'I0-

3 
C.11 1 BJIHHHBe l'PBHBII, Ol!6BH;!tH0 1 He IOZ8! CS!i'l'» CY.Bt8CUl6H· 

BN.11. TaKoe CHJI»Boe npeBwneHBe peavJI»!a!OJI JI 06J1ac'l'H ~o 600 MaB 

0CS'fJHClllie!CB Tell ze a<.P~eKTOll o6pasoBaHHH JIHJIBeR. 

06~acaa1 !enep» HaCSJIV~aeuym B axcnepsueBie 38.BHc111ocT» BH!eB­

clf!IHoc !u HSJI:l11!8BBH O'l' SHeprv..:f 8JleRTpOHOB. ~ 8'1'01'0 (Sy74e11 llOJI:r.-

80B8TDCH XBdilf1epeHIUiaJI»BHlf CD6KTPOM JIIBH8BliX 11SC!B~ (B HHTerpaJID-

8011 cneK!'Pe HMeeTOH TSKWi ze 38.li.llCB.llOCU) B npl6JIBZeHBB fl 

no(C E t )= f/ (~ ) 5 dE 
I I E -

E 

1 
i=.A;(S) en Eo 

E 
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(I) 

(2 ) 

r;zte fl CJIB6o 38.JIBCHl!d KOS<.Pl.PMIU'leHT O'l' E
0 

B 

CH B !'86.Jil~e I onpeA8JIH6TCB BHpazeBHe• (2) 
S napueTp iaet.;. 

E -aaepru pac-
C.lla'l'pBBaeuo~ 118CTJIII!i JI JIIJIRe, t - r.JlV6.llBA :!! PSl!HaJUIOHBlitX e)(B­

llll~ax. Ha BHPSZ8HllB (2) cne~eT, 1JTO op1 nocroaaeou aeaqeHBR , 

t, fi: ( s) y.11ea1>11ancs c y11eu:r.11eue11 E , a HS m6.1HIU1 [Sa] 
CJI8)1y8T, 1lTO nps STOii s P8CTH, T.e. YlleHI>IU8BH8U BaqWIDBol 

SHeprBB BHT8BCIBBOCT» BSJIVqeBHl'I H81l1Bae~ CBJI»Hee 88JIHC8T» O'l' 

aBeprBH fi8PJlll!BiiX 8Jl6Klf>OHOJI. HanpHllep • 8CJIB BSBT:i i =5 B 

E c60 llaB , TO ltml t 0 = 600 llaB, S =!,?; a np1 Eo=200 llirn, 

S =2 ,I. TaKHM o6paao11 Ka1l&CTBe&Bo 0CS'fJRCBBHcs noqexv B 06J1acu 

CSOlllimllX aeepr11 88BBCBllOCT» IHTOHClllBOCTH Z8JIV1l8.HllB OT aaepr11 

SE3KTPOBOB 6o•ee ~CS8s 11e11 B 06.11BcT1 MaJIHJ: aeeprllt, 

K_COJ111.•e&1m KeT Bos11oaBonT1 pacc'lll!Tati ~HOJloe 1a1:yqeH11e pe­

rBCTPHpye.11oe YCfa&OBxol, HO DPIB8l8IUUil2 BHlle 818.11118 fiOK88HBaeT, 

11t0 Ha yomeoBKa Be uor.na pas~eun C.Q1lRA npoxoq;elUIR UeKTpo­

HOB qepes PRllSTOP 6ea cy~8C'fllORBlitX tto!repi ae:epr11 118 Pllltl8IUIOH-

111i1e nponecc1i1. BepoHTBOC?'!'li Ot1paao:aaa neKtpoa-WoTollll"'X JU1Jee1. 

aea1JJ1:reJI»Bo npeJ11o111aeT :epu•tLllCTi o6paao11a11I1s nepexelBOro (peao­

HaBcaoro) 18i:'1l8RHB, D08f0i1 JI 8KCnep111eBT8 perHC'l'PIPYDTCH IIPO­

.i{VK'ftl 8JI8KTPOtt-d!o!OnllHX JIIBBel. 

~ BcK:D>qeHJl8 «ioeo1ux: BBJI~Bli uc~QCfaoro xapaK!epa ueoaxo1UU10 

Tl(B!elUtHO CR8,'IUl!D aa llpOXOlf!llUUf ~~8K~POBO• I perHc!PIPOBar~ 

TOJI»KO Te CJl11181, IOrl8 s•eKfPOB DPOll8~ BCD YCfa&OBKY 6es CY.8CT­

B8BBNX DOT8.P» 8Hej>HI I 06pa&OB8Blff B!OPH'lllllilX 1V'ICTIIT
9 

K8K 8!0 

1uucic1» :a [ 8,
9 

] J JI paaon [5]J o6micu sBeprH 2,8 rsJI. 

AB'!Op 6Rarc~apBT r.M.~ap1Gsaa, A.U.AMa'fYB• aa no~eseoe oacy*­
,neH1e. 
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oit.~11au111JJ ! c..u t %_uz /'e&3 
/(.-)( 9.J ·10-5 J.52 aog 
- 9} ·10·' 6.2 O.f21 

- ·- 93 ·10·!> 6.2 0.061 
)< 2,fJ ·fo·z 2,0l 0.Di2. 
0 2,ftj ·/0.z 6.2 0.01 

• 2.Hi0·2 62 0, 0"1 
.!l 2 O·llT2 62 0.ff 
0 2 !;5·1o·z 6:2 0. ff 
• 2. fJ ·10·1. 6.2 021 

a6. ·-·.-· 

" ·L t:,u at, 
/.f/) jg -2$,Z 
7!11 ltJ.f f.M 
780 !JI 4 • II.£ 
100 4J.f IJ.B 
iOO 1'12 If.I 
JOO 7(J !J,Zf 

500 '1112 4. fl 
j0(} JJj b.JJ 
500 Z!J.2 J.IJ 
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Pac.2 CneKrPH nepexoxuoro (peaoBauouoro) ·~qelllfl :s paalDIX 
_pe~aropax. 
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