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~T9HCHBH09 HsyqeBHe BHCOKOBOs6y~eHHHX aA9pHHX COCTOHHHI B pas

~X p9BK~ DpHB9~0 K H8KOIT~9HHD 06mHpHoro 8KCDBpHMSHTanoH6ro M8-

T9pH8~8 06 HHTSrpanbBHX X8paKTSpHCTHK8X rHrBHTCKHX H b~O~BC~ pe-
30HBHCOB [ 1-5 J. TeopeTHt!SCIGte HCC~S.:z:tOBamiH TaKHX. p9SOHBHCOB ITOSBO~ 

C.lt9~8T:b 38KJII0'1!9IDI9, 'ITO OCHOBHYIO po.liD B HX SBTyxamm HI'p89T CB.RSb 

IIpOCTHX KOJnllm"ypai.tWJ: CO C~OZHHMK [ 6-11 ] • HecMOTpH HS MHOrolDICJI9HH:ae 

SKCITSpHMSHTii ITOCJIS~ero ,ItSCS!TltJISTHS! CYiltSCTBYST 6oJiblll8S! H901Ip9,ItSJISH

HOCTb DpH HSBJIS'I!Smnt: :HHT9rp8.1IbHOR CHJnil: COCTOHHJdt, 06YCJIOBJISHHBS!. rrpoHS

BOJIOM rrpH BH'IIHTamnt: «oaa. KpoMe roro, peamnm aeynpyroro paccemmst 

'180~ H8 H.D;p8X ,ItBIJT B OCHOBHOM CBS.IJ:SHIDI 0 IIpoCTHX Komt:m'ypBI..l;IUlX, ciJop

MHpY~ BHCOKOBOS6~9HHHS COCTOS!HHS!. ITOSTOMy ~H HCCJIS,ItOBBHHH TOHKOA 

CTPYKTYPH TaKHX COCTOHHHI H poJIH B HX ~pMHpOBaHHH CJIOBHHX KOMUOHSHT 

BOJIHOBHX ~ H906XO,ItHMO HSy'IBT:b ITBPURBJihBHS KBHBJIR p8CU8.It8 BHCOKO

B036~SHBHX COCTOHHHI. 

!lpo0JI8MY <l)oHe MOlKHO ycTpBHI<Tb, HCIIOJ!b8YH 9KCII8pi!M8HTH C p8I'IICT

p8I.tK9R HB CO.BII8Jl91m9 KOHeqmn IIpO.:z:tYKTOB peBKUHH. HeKOTOpHS rrpHM9pi:l TB

KOrO copra sxcrrepEMSHTOB MOEHO Ha2TH B o6sopax (2,31. BecbMa nepcrrex

T.KBHHM MSTOJlOM HSyqSHHH CTpYKTYPH BHCOKOBOS6yz;n:eHHHX COCTOHHHI HBXHST

CR perHCTpBJ.tKH HB COBITB.:z:tSHHS C Heyrrpyro pacceftBHOR ~ac~el J-KBBHTOB. 

TaK KSK IlpH J-p8CIIB.IJ;S ,llOMHHHpYDT )J)IIIO.JlbHl:lS SJISK'rpl'N9CKH9 IT9p9XO,II;H, 

tlJHKCHpYH KOH9'(ffi}i9 COCTOHHH.Ho MOEHO 0~6Hp8Th BHCOKOJISICBIIlHS COCTOmiHH 

C OIIp9,llSJI9HmlMH 3H8'19HHHMH: CIIHHOB H 'IISTHOCTH. fiepBHS SKCITSpl!MSHTH ITO 

HSY'ISHHIJ J-pBCIIB,llOB rHrBHTCKOrO HSOCKB~HOrO KBa.D;pYITOJibHOrO p930H8H

ca B 208pb [12-141 H rJIYOOKOJI8lK3!1!KX ,llli]lO'l!IHX COCTOmmll [15,161 HarJIH,I1-

HO IIpO,ll9MOHCTpHp0BaHH BOSMOZHOCTH TBKOR MSTO~. 

HaCTO.fiiltBH pa6oT8 IIOCBHiltSHB 8HBJIK3Y BlliOSYTIOMHHYTHX SKCITepHMSHTBJib

Hl:lX ,lt8HHHX HB OCHOBS Mmq>OCKOIDASCKHX pBC'ISTOB C 1..\S.Jlb!J BHHCHSHHSI 

CTpYKTypBHX oco6eHHOCT9ft rHrBHTCKHX p930HBHCOB. Bee pBC'IISTH BHIIOJIH9HH 

B pBMKaX KBBSj!q8C~O~HOBHOft MO~SJIH (K~), rro;n:po0H09 OITHCBHHS KOTO

pol! MOlKHO HaJ!m B [ 17, 181 • BOJIHOBBH <\)yHJ<QIIH B080YJIII8HBiiX COCTOmmJI 

'19THO-'IBTHOrO .H,II;pB C yqSTOM B3BHMOJl9ftCTBHH npoCTHX( O,IJ;H<$>HOHHHX) H 

CJIOlKHIIX ( ,11Byx<l)oHOHBiiX) KOHI!Ji!I'ypai.IHJ! I!M88T B K<llM BH.I1 

{lRi(Jv) 
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r~e o·~1- onepaTOP po~eHRR ~HOHB MY~bTHITOHbHOCTH ~ c npoe~ea ~. 
IIOpH~OBHM HOMBpoM 1 H SHBprHeA WAi' Orrpe~e~BMOA HS pemeHHR yPSBHBHHa 
npHOnHEOHRR cnyqaaHoa ~SH ; W

0 
- ~HOHHHa BBKYYM, rrpHHHMaeMHa SB OC

HOBHOB COCTOHHHB 1:1BTHO-qeTHoro ~8. 

CrreKTp BOS0YJt,tlBHBHX COCTOmm:l: TJJv, OIIBCHBBBMI:lX BOJIHOBO:ft !fj~
e:A: (1 ), 8 TaKZS KO~BHTH R H P Onpe~B~HmTCR HS p6WBHHSI COOTBBTCT
BYJIItBrO CBKYJI.RpHOrO yp8BH9HHH [18]. IlpB 11pOMBley'TO'mliX H ml:COKHX SHBp
ma:x B036YJE,D;SHHH, KOr~ ILliOTHOCTb ypoBHB:A: ,ItOCTSTOqJIQ BBJIHKB, Y.ll06HO 

HCDD~SOB8Tb OHHOBYD ~ 

(2) 

S.ttBCb Q)Jv - BMIIJIHTY,li;S B030YJU1;9HHH COCTOJDUUI W,.. (J1l) B p8CCM8TJ»>BSBMOM 

!l&ISneCKOM IIpO:QBCCB j h. np9,11;CTBBJIBBT C06o:ft SHBpreiTW-~eCKIDt HHTBpBa.n 
ycpe,D;HGHHH. IIO,lij)OOHOB H3JIOlKeHH9 MeTO,Il;S CHJJOBNX ~ ,ll;SHO B [ 18) • 
liJIJI '!RC~eHHHX pacqeToa MH IICJIOHb30B!IJII'! nporpBNMY GIRES [19l. 

Tipez.n;e 'Bcero OCTBHOBHMCSI H8 OilHCamm B paMKax Kq,y HHTBrpBJibHHX 

X8p8KTBpHCTHK I'HI'BHTCKHX. MYJibTHIIOJibHHX p6SOH8HCOB, TaKHX, KBK IIOJJOJCe
HHB, IIO.mme nm:pmm, HC1:1Bpniffi8HH9 SHeprBTiNBCl<l! BSBBIDBHHOrO IIp8BH.ll8 
CYMM (SB!IC). Hams 06CyE,li;BHHB Mfi HS'IJHSM C rHI'SHTCKOrO KBa.DJ>YIIOJlbHOrO 

pe80H8HC8 (rKP). Cor~aCHO CHCTBMBTHKe SKCIT8pHM8HT8~ ~8HHHX ITO B08-
6~eBHD HBOCKanHpHoro rKP era sHeprHH Ex ~ 63·A-

113 MsB, ucqepDHBBHHe 
H30CKB.IDipHOrO aBllC COCTSBJISI6T 50-1 00% • J.!SBBCTHHB SBeprmi HSOBBKTOp

HiiX I'KP cor~acyll'!'cH c ae~oll Ex N 11D·r' 13 MaB. 

~ 2000 
c 
& 

N .. 
:::: 1000 
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Puc.1. CU..o8a.s! ~ E.2-

nepexoao6 us ocH06~oeo 
cocmo~ Ha cocmosurua. 

rKP B 208PIJ 
( CruOIJJHaSl 1CpU&Js -

pac""""" KI/!I, 
mcNlru-3KCneptUI8H1TICJAb1Di.e 

ilCJH1D>Le us )XUJO/Tlbl fZOl! 



Peay~bTBTU BUqzc~eHK2 CHROBOA ~YHK~ pacrrpe~9~8HHH RHT9HCHBHOCTH 

E2-rrep8XO~OB b(E2.~) B 208pb, ITO~Y~8HHH8 C Y'l8TOM CBHSK OnHO- H ~yx
!fX:>HOHHllX COCTOHHHft, H 9KCIT8pHMBHT8JlbHH8 ~8HHH9 [20] K3 peBKUKH 
208pb ( e, e' n) rroK838HE:l Ha pzc. 1 • Kmc BH.I~.Ho HS pHcym<:a, pac~eru xopomo 

BOCITpOH3BO~HT pacrrpe~e~8HH9 E2-CH~ B 06~8CTH rRP. HHTerpaJibHH8 X8paK

T9pMCTmrn: E2- H E4-pe·30H8HCOB ,n.JIH 208pb 1IpHB8,ll;8HH B T86JIHU8. llilpmm 

p830H8HCOB p8CCqlfTHB8~Cb ITO CT8an8pTHOA ~pMY~9 ,n.JIH rayCCOBB pacnpe
,U8~8HIU! [ 18) . 

~ 
3I<cnepHMeHT Teopi!R 

J 
Ex, MsB r. MsB 3Bl!C, % Ex' MsB r, MsB 3Bl!C, % 

z+ 10,5 + 10,9 2,4 + 3,0 60 + 80 10,6 3,1 67 
4+ ~ 10,9 "' 4,0 10 + 30 10,9 3,2 16 

B 9KCIT8pHM8HT8X (2} 06HapyzeHO, ~TO B 06nacTH noK8~38UHH HSOCKB

nRpHOro I'KP T8KJK8 HBXO,UHTCfl: reKC8,I1;8KBITOnb:Hlilt p830H8HC, HC'l8pmiBBJ::IIOfit 

10-30% 8BTIC. HaillH pacqeTH ITOK83BBBIDT, 'lTO ~ E4-pe30H8HC8 Ex= 
= 10,9 MsB, r = 3,2 MsB H l!cqepiTHBBHHe 3Bl!C 16%. 

XyES HayqeHH 9KCIT9pHM8HT8~bHO HSOB8KTOpHH8 MY~bTRITOnbHH8 pe80H8H

CH. B 208pb H30B9KTOpHHA KBa~yrrOnbHHA pe30H8HC [2] ~8KHT ITpH SHeprHH 

21,5 MaB H HcqepiTHBBBT 80% 8BTIC. HamH pacqeru .n;amT Ex= 21,9 MsB H HC

~epiTHB8HH8 3BTIC 81%. HHrepeCHO OTMBTHTb, ~TO pacqeru C cerrapa6BJibHHMH 

CHJIBMH ,n.JIH X8p8KT9pHCTJIK I'KP ,ll8IOT peSYJibT8Tbt, B8CbM8 6Jrn:3KH8 K ITOJIY

'l8HHHM C HCITOJib30B8lill8M B38m10.ll8:A:CTBHH JIBH.JJ:BY-MHr.llBJJB. B p86oTB [21) 

,n.JIB I'KP B 208pb ITO~Y'l8HO,'ITO OH CKOHQ8HrpHpOB8H rrpH 9H8prHH Ex=10,6 M9B 

H HM98T HHT8I'p8JlbHYIO CHJIY B(E2" )=1 010 e 2!l:M4• PaC'l8TH K<l'M Jl8IOT ,IVIR 

B(E2•)=1029 e2(jM4• HapR.ey c xapaKTepHCTlii<BMII rKP B K<IIM ycneUIIIo 
ODHCHBBIDTC.fi 9H8prHH H B8pGHTHOCTH B030~BHHR HH3KO~emamax KO~BKTHB
HHX yPOBHBA 208pb [18]. ITpaBHnbHOe OTIHCBHnB HHTerpa~bHNX xapaKTBpHCTHK 

KBK lm3K0~8E8mHX yPOBH8ft, TBK H p930H8HCOB IT03BO~R8T H8,It9HTbCH H H8 

xopomee OimC8lm8 IT8pD,H8JibHliX lllHplm r-p8CII8,ll8 H8 HH3KOn8lK811Ui8 COCTOR
HI!fl. 

BI:.J:6paB BOJIHOBH8 (j)yHKUHH B Bli,JJ;8 cyrrepii03HUIDI O,llHO- H .llBYXtiJoHOHHHX 

COCTO.fiHHA~ MOKHO p8CC~THB8Tb IIpHB8,ll8HHH8 B8p0flTHOCTH 3~BKTP0MBrHHTHO

ro nepBXOAB MY~bTHITOJibHOCTH ~ MB~ TaKHMH COCTOHHHHMH: 
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(3) 

3.1l9Cb K(AjJ.) - onepaTop SJI9KTpCMB!'HHTaoro nepexo,lla. EcJIH ITpe.llCTBBHTb 

OIT9paTOp M(AjJ.) BO BTO~O-KBBHTOB8HHOM BH,Il9 H ITO,IlCTBBHTb B (3) BHpB
JreHHS AJIH BOJJHOBOst ~ HBli8JibHOI'0(1) H KOH9tffiOI'O{!) COCT05iHHft (1 ), 

TO MY IIOJIYtDfM 3BIDICb .ztJISI IlpHBe.ztSHHOA BSpoSITHOCTH ll9p63 CTPYKTYpHHe RO

~SHTH R H P STHX COCTOfiHKR. 8~ rpDM03~0CTH ITOJiyqaeMOro BHpa~

HHft MY rrpHB6.I(8M 8I'O 3.I(9Cb ~b CXSMBTHqSCKH : 

+ + 

(4) 

~ij - KOMdHHBUHH «oHOHHHX BMnHHTY.zt H I'SOMSTP~BCKHX MHOZHTeJiest CJIOES
HHH YI'JIOBHX MOMSHTOB. Tiep~ qJISH B STOM BHpBBBHHH OTIHCHBBST II9p9XO.zt 

MS~ O~~HOHHHMR KOMITOHSHTBMH BOJJHOBOA ~ HBllaHhHOrO H KOHSli

HOI'O COCTOflHHR; BTOpost - IIepeXO.I( C ~YX40HOHHOft KOMITOHBHTN HBqaHbHOI'O 

HB O~~HOHHY~ KOMITOHSHTY KOHS'iHOI'O COCTORBHSI H T • .zt. B .I(anDH8ftm9M MH 

Oy.n;eM pBCCMBTpHBBTb j-II9peX0,1lll H3 OC5JIBCTH T'HI'BHTCKHX p930H8HCOB HB 

HH3KOJI81CBD,UI8 COCTOmmH • IlpHMSCh .ztBY$HOHHllX KOMIIOHSHT B KOTOpHX HS-

A.:r11:t1 
Be~a. T.e. P N 0. ITosroMy B paccMBTpHBBBMoA HBMH sa.ztalle Be~-

;.:r21:rz 
Ha B (EA.) onpe,n:eJIHSTCH rJIBBHHM oCipasoM rrepBHMH .ICBYMR qJieHBMH Bl:lpB:ate

HHH (4). 
TipHB6~6HHH6 B6p0HTHOCTH H6IIOCpe~CTB9HHHM oelp830M CBH38HH C II8pUH-

8.flbHliMH 7-IIrnp:HHBMH. HanpHMep, MR E1-rrepexo..llOB MH HMeeM 

r,lle E = E
1
-Ef H BHpBlKB9TCH B e,llHHI!Uax MaB, a B(E1) - B 8,llHHIIUBX 

e2[f.li' .' i!CITOJib3YH Bliiii8rrpHB8,1l8mni8 \!IOpMYJ!Ll, MH paCC'IIITBJIH napUHBJibH119 

7-nrnp:mrn: p8CIIB~OB HSOCKa.ru!pHOrO H H30B9KTOpHOro KBB.JlPYfiOJILHOrO peso

HBHCOB B 208pb Ha Pll.ll HH3KOJI9lKBIIliiX ypoBHell. )IHarpaMMii, OITHCiiBBIIJlll9 

7-pacrra~ rKP, IIOK838HH HB pHC.2. 



E1 ,._ 

Puc .2. 1/ooepa.ui<Oe nprocmallAeH.Ue .11:117!pU"""'-X s.<eMeH11!o6 E1-pacnalla uaocm
A.51pfi020 EZ-pesOH.Cli<Ca oo IIUBHO.<eliOI/IUtl ypo6e>lb s-

SHeprmt ypoBHell H lllllpllllll 'f-paCIIS.l{OB HSOCKaJIJI]liiOrO (T=O) H H30B9K
TOpHoro (T=1 ) E2-pe30HBHCOB B 2CJBpb IIOK838HH HS pHC.3. KBK BH.l{HO HS. 

STOrO pHCj'HKB, HSOCKBJIHPHiiA E2-pe30H8HC HM99T MBJIBHDKYJJ lliPipBBY r = 
=3,6 sB ,ItJISI paCIIB,II;B HB rrepBOe I<OJLIIBKTHBHOB COCTOSHHB 3-. KBK OTMeqaJIOCb 

B paOoTax [21-23], STO HM66T ITpOCT09 OO'i.HCH9HH9. UpH E1-II9peXO.l{BX Me:B

ll.Y KOJIJIBKTHBHI:lMH HSOCKBJJSipHHMH COCTORHHRMK IIpOHCXO,li,RT )J;SCTJlYJCTBBHBSI 

HHTepollepeHIIi!H H911TpoHHHX I!! npoTOHHHX M8Tpii'!IIHX 9JI9M9HTOB, .l{BBIIII!!X BKJ!B.I{ 

B WHpHHY TBKoro nepexo,IJ;a. 

KpoMe TOro, HM69T M6CTO YMBHbiDSHHS ~KTHBHOPO sap~a HS-38 ,li,R

IIO~HOA IIOJJHpHSYBMOCTH OCTOB8. ~ j-DBpeXO)J;OB C Y~BTOM ~O~HOft no
JIRpHSYBMOCTH, qTQ COOTBBTCT.ByBT B036~9HHD B K~ ~JX4DHOHBHX COCTO
HHI!!Il, BKJIBl'ISKJ!li<X rl!!rBHTCKI!!Il .l{I!!IIOJibHHI! p680HBHC (r.IJ;P), BlirroJIHHeTCll 

rrpa~o. E1-rrepexo~ c saeprHeA, OoJibmeA ~oAbHoro pesoaSHca, yCHnH-

2+ (T=1 ) "21 ,9 MsB 

2+ (T=O) 

T(T=O) 
1 3.6 eB 2,9 KaB 

" 

"10,6 MsB 

2,65 MsB 

123 eB 3,29 xeB 
o+ --'-' " I I I I I I I I I I I I 1 I I I I I I I I I 

Puc.3. I'a.lurl-pacnall KIJaijpyno.<bH1<X pesOH.Cli<Co6 c T = 0,1 6 208Pb 
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BB~CH, 8 C MSHbme~- OC~BO~HDTCH [23]. 8TO CBH38HO C TBM, qro ABYx40-

HOHHHS COCTOllHIDI [ Q~- Q;,..i] C 1-• (lioHOH!lMH, (liojlMI!pYJIIliiMII r)IP, pacrro

~OZ9HH B o6~acTH Ex > Erw· C am ABYXIIOHOHBHX KOMIIOHBHT sa cqer 

Oonomoro Ma~oro a~eMeHTB E1-nepexo~a ~T HHTBHCHBHHB nepexo~ aa 

O~o4oHOHHYD KOMDOHSHTY Q~i KOHeqeoro COCTORHHH. ITpHM9Cb TBKHX ~YX

~HOHBHX KOMIIOHSHT B BORHOBO~ W~ (1) C~9CTB8HHB TO~bKO ~H COC

T051H:Hlt C. Ex > Er.IJP , R nepexo~ B KOH8'1H08 COCTOSiHRB RB STO~ OO~BCTH 

SHepriiA Orrp9,ll9~H8TCH nepBHMK JlBYMH 'LJI8H8MH BHp8Z9HH.R ( 4) • B TO Bp8Mf.l 

KBK ll)lH COCTOmnnt C MBHbmea 9H8pl'H8:A: TO~bKO II9pmnt q~eH ( 4) .Il88T 38-

MBTHHI BKnB~. B peay~rare 1-rrepexo~ c RSOBBKTOpHoro peaoaaaca ~o~ 

Olii:Tb 38MB THO YCHJI9HH RB-38 IIpHM6C9~ COCTOf.i:HHA: r.IIP. KpoMe TOI'O, IIpR E1-

II9p9XO.IJ;BX M8lK.IfY HSOCKBJIRPHHMH H HBOB~KTOpHHMH O,IJ;Hoc;IloHOHHHMI1I COCTOH

HHHMH BM98TC.R YCHJI8HH9 HS-88 KOI'8p9HTH0ro BKnB.IlB H8~poHHHX H IIpOTOH

HHX MBTpWIHHX SJI8M8HTOB. K8K BH,IJ,HO HS pzc.3, IIIHpHHB E1-nepexo~a HB 

yp0B9Hb 3~ Ilp8K~8CI,G'I TBKBSJ lt9, K8K H ,llJISI II9p9X0~8 B OCHOBH08 COCTO

f.IHH8. B ,llpyrHX T90p9Tftq8CKHX pacqeTBX [21] 9T8 mHpHHB ITO~yqBSTCf.l .Il8E8 

HSCKOAbKO 0o~bm8:A:, qeM y HBC. 

KpoMe \_01'0, MH BJllmCJIHJlH nw:pmm paCIIB.IlOB HBOCRB~RpHHX E2- R E3-

p9BOHBHCOB B 90Zr. PeayAbTBTH pacqeTOB ~ 90Zr .IJ;BmT KaqeCTBBHHO CXO,ll

HYJO C 
2

08pb K8pTHHY. B 90
Zr ,!IJIH E1-IISp6XO.IlOB H3 H30CK8JIHpHoro I'KP Ha 

ypoBBHb 3~ MH ITOnyqBBM r
7 

= 2,1 aB, 8 ~f.l paCIIB.IlB HBOCKB~RpHOI'O BHCO

KOJI8!t81ll6I'O OKTynO~bHOI'O p930H8HCB T80prut IIp6.IlCK83HB88T BBJJWIHHY r 'Y = 

= 0,5 9B. K8K H B 208pb, E1-IISp6XO.Illl M9lK.IlY H30CK8JIHpHHMII COCTOHHHHMH 

BBMSTHO ITO.IlBBJIBHH IIO IlpiRBBBM, YKBBBHHHM BHDJB. 

~9 YCHJISHHH E1-II6p9XO.IJ;OB H3 HSOBSKTOpHOI'O E2-pe30HBHC8 

OTKpHB88T HOBH8 BOSMO!CHOCTH 81'0 HCC~B.IlOBBIDif.l B pe8KUH5iX (p,p'/) H 

(e,e'/). 

00Cy,llHM 00~88 rro.npo0HO pBCIIB.Il HBOCKB~HpHOI'O KBB,llpYIIO~bHOI'O p830-

HBHCB.. B HBIIIHX pacqeTBX MH IIOJIY1i89M }J.J1fJ OTHOmBHHH .IIIHpHHli 1-PBCIIB.IJ;B B 

OCHOBH09 COCTOSiHR9 K IIORHO:A: mHpHH8 B8~1 p8BHH6 4·10-5 ~ 2 0Bpb H 

1 , 5 · 1 o-5 ~H 90Zr. 8TH l£8 Be~, :33BJieqemrn:e :33 sxcrrepHMeHTB~bHl:lX 
CIISKTpOB B np8,lliiOJIOlK8HIDI 1 00% HCtl9piii:lBBHHH IIpBmLJIB CYMM, pBBHH 

8,62·10-5 H 4,6·10-5 COOTB8TCTB8HHO. C yqeTOM TOI'O, qTo y HBC zcqepiii:l

B88TCH B 2 08pb 67%, a B 90Zr 50% SBITC H SRCII8pHM8HTBAbHH8 ,lla.HHHe B 

HBCTORmHA MOMBHT HMSmT H60IIp8~8~8HHOCTb IIOpH~B 50-60% , T80pHSJ COI'JIB

CYBTCH C 9KcnepHM8HTOM. C~9.IJ;Y8T OTMSTHTb, ~TO p83JIKqHH9 T90pBT,Rq8CKH9 

pacqeTH HCt16pnHBaHHH 8BITC .IlBIDT pesy~TBTH,0~3KH8 K IIO~yqeHHHM HBMH, H 

B USJIOM HBITJIOXO BOCIIpoHBBO,llHT .Il8HHH8 HB p98K~ Heynpyroro pacCB.RHHf.l 

B,llpOHOB :3 JI9rKHX HOHOB. 

KBK MH YlK6 OTMeqaJIH BH1119, B 208pb B 00~8CTH RBOCKBJIHPHOI'O I'KP 

HBXO.IJ;HTCH I'8KC8~8KaiiOJibBHft p930HBHC, C KOToporo TBKZS H.IJ;YT E1-rrepeXO~ 
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H8 ypoBeHb 3 ~. JLrrR H1!X Mil IIOJIY'!ILIIII r = 13 9B. JLrrH II8peXO.IlOB H8 ypoBeHb 
5; c 9HeprHea BC30~eHHR 4 MaB pac~1T .Il8eT rT(4+-+ 5-) = 60 sB. EcnH 
IIpHHHTb 38 8,IJ;HHHizy HHTSHCHBHOCTb /-IISpeXO,Il;OB HS H80CK8.1UipHOrO I'KP B 

OCHOBHOB COCTORHH6, TO .Jt11R II9p9XO,llOB H8 Yp0B8Hb 3.~ B 2 \JBpb HBIIIH p8C\18-

TH ,Il;BffiT BBAK~Y 0,03 ~H OTHOCHT9~bHOft HHT6HCHBHOCTH H 0,49 ~fl IIepe

XOAB H8 yp0B9Hb s;. 8KcrrepHM9HT ,Il;89T ~H STHX B9~ 3H8\18HHH 0,04 ± 

:t 0,04 H 0,025 + 0,5, COOTB9TCTB6HHO. KOH9\ffiO, H606XO,ltHMO IIOBHID9HH9 

TO\{HOCTH 9ECII9pKM9HT8~bHHX ,ll8HHHX H 60~69 ITO~ T90p9~9CKHA 8H8~3. 

Ha OCHOB9 rrpoB9~8HHHX p8C\19TOB MOKHO 38Knm~Tb, \{TQ HCC~6,llOB8HH9 

p8CII8AHJ:lX CB0:£:1CTB rB:r8HTCKHX pe30H8HCOB II03BOJIH6T IIOJIY'ID!Tb HOBYIO HH

W0pM8U,HJO 0 CJIOlKHHX KOMIIOH9HT8X HX BOJIHOBHX ~UR0" H 38M8THO p8CIIIHpH6T 

B03MO~OCTH HsyqeHHH CTpYRTYPH BHCOKOJI9EamHX KOJIJI9KTHBHHX COCTOHHHI. 
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