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BB E,l\EHJ.1E 

B HaCTo~~e~ pafiOTe ~ccneAY~TC~ BepOAT HOCT~ M2 -nepeXOAOB 

Me>KAY H~3KOnelKa~I1MH COCTORHI1AMI1 11 /2 ~ 11 7/2; B He4eTHblX cq,epw 

QeCKI1X RA p aX 113 OfiI1aC T ei'l Z:: 50 11 N = B2. npl-1BeAeHHble BepOAT

HOCT~ B(M2 , 11/21 . 7/2i) 113BeCTHbl ceH4ac AI1~ Tpex AeCR T KOB 

RACP 11I. l1x xapaKTepHble 3Ha4eHHR COCTaBl1AI')T 0, 1-0,2 \~.u . ~ OKa-

3~Ba~TCR Ha 1-2 nOpAAKa MeHbwe 3H3qeH~H,n0I1Y4a~~l-1xc~ ~3 npOCTblX 

04eHOK no OfiOJl04e4HOH MOAel1l-1. ,l\OBOJlbHO I1HTeHC~BHbie I-1CCJleAOBaH~1f1 
B(M2. 11-12-1 • 7/2;) B ",30Tonax 811 11 Sb 1-1 B HC4eT Ho-npoToHHblX 

RApax C 4111cnOM HeH T poHoB , 611113KI1M K N = 82, fiblnl1 BblnOnHeHbI 

B 70-x rOAax. HTO, ~ 3TIIIX IIICCJleAOeaHI-1H nOABeAeHbi B o030pe 3~AlK"'
Pili 1-1 ~YAlKIilTbl /2/. r Ac MOlKHa Ha~ TI1 11 CCblnK~ Ha COOTBeTtTaY~~l-1e 
Opl-1rl1HanbHble pa6oTbl. H3Be CTHO, "ITO A JlA nonYQeHI1A 3KcnepHMeHTanb

- I 
HblX 3H34eHI1'1 B(M2, 11/21 -. 7/2 1) B paC4e T ax. Y4I1TbIBa~ui~x TOI1bKO 

3¢(j)eKTbI Cnapl1B31111A '" n epeHopMl1poBKY oAHoKBa3~4aCTI14HblX 3Mnm1TYI1 

3a CyeT B3311MoAeHCTBI1R C BI16pa41-1~MI1, He06xOAI1MO ~cnonb30BaTb 
HepealWICTI14CCKI1 M3neHbKI1e 3H34eHI1R 3C!>¢leKH1BHblX rl1pOMarH~T HblX 

!paKTopoB I! ~rr = o. 19- O. 25 ~ ~re... ABTOPbl /2 '. OC I~OBbIBaACb Ha Ot.4eH

Kax B paMKax AOBonbHo CXeMaTI14eCKO':; MOAenl-1. CAcnal1H BblBOA 0 TOM, 

"ITO yLieT MarHf,H HO':; n0I1A p l13alll1l1 OC rOBa, ec AeCTPYKH1BIlOH I1IHep

~epeH~1111 C OAH04aCT~~HO~ COCTaBJlA~~e~ M2-nepCXOAa BnonHe AO

CTaTOLlCI1 AIlA oG"AcHe~ll1fl Mam,IX aenl-lYI1H jJ, foil HaM, OA I,al<O, Yl3BeCTHI;.l 

J1I1Wb ABC pa60TbI .'1.'I / • B I(OTOPblX BKilaA Ma~HI1THoi1 n0J1l'1pf..l3at.4111-1 OC

TOBa B llepORTHOC Til M2 -nepeXOAOB MelKAY HI13KOJlelKaUi~"'f..I coe TOAHHA

M~' 6b1J1 y~TeH HenoepeACTBeHl10. npl1 3TOM AnA nepexoAa 11/2 7/2' 
B 1.llpm 5b1110 nOIly'4eHO ~~rl = O.5jJ,r~e" /3/.a BepOATI1OCTb BIM2 .15/2~ 
• 11/2 ) 0 '20!lPh /. \ ' BocnpOH3BOAI1JlaCb npl-l "efr ~ 08fi _ 0 9 .. fWCl ~ 

1 f"\ " • • I· ~ li 

B pilMKa)( 1<~H YlI!C I1CClleAoaanoc b BmlA I IHe nonA pI-13a II1H1 OC TOS<I 

l1a M2 - nepeo(OAbI />\e}XAY COCTO~Hl-1l'11~1-1 11 /2 ~ II 7/2 -Ii B f,130TOnrlX 

109-12ISnI6l6b1110 oGliaDy)!(eHO. "ITO BI<IiaA n0I1Rp113a141111 oelona cy

UieCTBeHHO 3ClSI-1CI-1T OT pa3MepOB Y4TeHHoro B paC4eTax 6a31-1ca 2 ' ~ 

OHOHOS ~ eOOTHoweHMA KOHcTaHT M30CKanRpH~A tKd12J) M H300CKTOP

HbiX (" '.' 2) ) cm1H- Al-lnOl1b HbiX CI1I1. nOCJlCAHee 06eTOATellbCT/30 o3Ha4aeT, 

'/TO BJ<"l1aA n0I1Rp113a41111 OC TOBa B 3(M2) MOlKe,. OJ<<l3flTbCR pa3Hb!M 

B Z-HC4eTHbix YI N-He4eTHbiX l'IApax. 4TObbi npOBepHTb 3TY B03MO)l(

HOC Tb, Mbi I<1CCl1eAoaaJll1 BepOFI THOCT 11 B(M2 , 1 1/2 1 712 i) B ;,.- HC

4eTHbiX ~Apax Sh. PI , Pnl, Eu. Pe3ynbTaTbi 3T"'X paC4eTOB 11 CO

CTaBJ1R~T OCH~BHoe cOAep~aHHe AaHHoi1 pafiOTbi • 

• T04Hee, npli 

QJepMH-cHCTCM ;SI paB lIblX 
s H': P l'eopJ-IH KOHe4H"pc: 

1 



,. HO,llEllb \r1 HEKOTOPblE. ,llETAIlI1 PAC4ETOa 

Pac!"IeTl" BeI1114~H BlM2. 11/2 '" 7/2~ ) S RApax 113-1l21Sb,139.141pr,
1

14 1 - 1 4I>pro.143.147.14~u6b1J1\It Bhlnon HeHbl S paMKax Ksa3INacHI4rm-cj)o
/ 10l91 CHOHHO':;' MOAenl1 RApa /7 - nOMOU\blO npor paMMbl PHOQUS BOI1HOBaR 

~YHKU~A B036Y~AeHHoro COCTORH~R He4e T Ho r o AApa J~ 3aAaa a nac b 

B BI1Ae 

t \' A ' + + J I 'II 
""•• (JM ) = \ ,w OJ I (J I' )La i mQ,\p i JM 0' 	 /1/eJM la JM 

1\ IJ 

.- +rAe a jm 11 Q j- o n e pa Topbl pOIKAe HI1R I<Ba3"' 4aCT ~Ubl C 060 n 0 4 e4 Hb1MI1 
A 

KBa H T O BblMI1 4~cIl aMIII.il '=' n il j ) ~ l-ro <!lOHo Ha C y r IlOBblM MOMeHTOM A 
11 ero n p08K U l1e~ ~; ""0 - SOIlHOBaR <!lYHK4 I1R OC HOS Horo COCTOAHI1A 

48 THO-4e T Ho ro RApa-oc ToBa. 


n pI1BeAeHI~bI~ Ma T p lII4HblI1 3neMeH T o nepaTopa M A- n epe x o Aa Me~y 


Ha4aIlbHbiM COCTORH "'eM IJ 1> ",' KOHe4Hbl M I J 2 > ' K OTopble On l1CblBatOTcR 

BOIlHOBbl MI1 <!lY HK 4I1 RMI1 T l1 n a /1/, MMe eT B I1A 

(+ )(2J 1- 1 )-112 (C C ) \ m(Al v +<J I :lll (MA ) II J > - M + M
2 1 qp ph 1 J J 2 ,r J J J 

1 1 2 1 2 

J 1 - J21- A 2J 2 + 1 1/2 Ai2.T 1 + 1 	 1/ 2 A i 
+ 	 }; r ( ) D J (J 1) f- ( - ) ( - ---- ) DJ J 2 ) 1x /2/ 

J_ 1, l 2 2J 1 + 1 1 

( ,\ ) (-) Ai Ai 

x I ~l j u , . -- ",, . ) \ ' 


J 1 2 
 J I J 2 j Ii 2 J 1 J 2J 1j 2 

(A) 
B cpo p MYIte 12 / B B e A eHbl cneAYlOlI4He 060 3Ha4eH I1A: :lllj j - n pl1Be

1 2 
A e HHbli1 	 OAH04 aCT I14 HbU:' Ma TpH 4 Hbti1 3I1e MeHT onepaT o pa m(MA), u t )j , 
~) 	 1 2 

V j - M3Bec T Hble KOM61-1 Ha UI1H K03CPCP l1U He HTOB npeoop a 30BaHI1R 6oro 
J

1 2 .\1 A i 
n lO6o B a , ..pj j 11 c/lJ j - n pRMa R 11 0 6 p aTH a R aMnIl I1T YAbl B BOItHOBOi1 CPYHK

1 2 1 	 2 
411 11 -cpoHo Ha I OAHo<!lo Ho HHbt e ::OCT ORHI1 R on~ Cbl BaIOTCR B n pH6Il l1IKeHI1H 

Xa OT I1 4eC KHX ~a 3 I nC~//. Bbl ;>a}!{eH He /21 nOIlY4eHO B npeAn 0I10)l(eHI-H1, 

4TO on epa,.opbt a t' 1-1 Q~ " , KOMMY T I1PyIOT, KpOMe Tar o, Mbi OT6pOCI-I1l11 
4J1e Hb! _ D 2, Jm ''1-4 

1 

MaTp l1 4 Hb1ll1 3IleMeHT <J I )Jj(MA ) 11 J ~ COCT OI1T "'3 ABYX 4ac Te i'1.4aCTb 

M'IP ' n p o nO pU I1 0Ha nbHaA CB ~ pX TeKY4eM; d;laKT OPY v tJJ , n p eACTa BflAeT 
1 2 

co6o~ OAHoK Ba3 11 4 aCT I1 4 HY~ cocT aBIlAIO~YIO nepeXOAa . YlKe Mqp OK a3b1

BB e T CR MeH bwe ':t HCTO OUOIl04 e 4 Ho ro MC3 T pI1 4HOrO 3IleMe HT a Msp = 

"" ( A) C I t ! / = (2J• 1 f- 1 )-1 / 2 
JIl J I 3a C4 eT <!la K TopOB J , CJ 1-1 V J J nocneAH lo11-1 


1 '2 1 2 ' 12 

V1 r p a eT 	 p OIlb IlV1Wb B RA p ax C p a 3B I1 TbtM cn a pl-IBaHlo1eM/ . Aanb Hei1wee 

2 

YMeHbweHl1e MaTpI14HOrO 3neMeHTa /21 no cpaBHeHl110 C M CBR3aHO 

C AecTPYKTI1BHoi1 I1HTepcpepeH4l1ei1 cnaraeMblX Mqp 11 Mph' Mph npeA

CTaBnAeT co6oi1 CYMMY MaTpl14HbiX 3neMeHTOB nepexOAa MeIKAY OAHO

KBa3114aCTI14HblMI1 11 "KBa3114aCT114a lSI CPOHOH" - KOMnOHeHTaMI1 Ha4anb

Horo 11 KOHe4Horo COCTOAHI1i1, T.e. 3TO 11 eCTb 4neH , Y4I1 TblBalO~l1 i'1 

nOnApI13a4111O OCTOBa. OH OTIlH 4eH OT HynR nl1Wb B TOM CIlY 4 a e , eC Il I1 

BOIlHOBble CPYHK41111 COCTOAHI1I1 IJ I > 11 I.T 2 > COAepIKaT n p HMec lo1 M A- cpo

HOHOB IT. e. B HaweM cnY4 ae 3TO Aon IKHbl 6btTb 2 - -cpoHoHbl/. K aK no
/ 6 /

Ka3aIll1 HaWI1 pac4eTbl , CY MMlo1 p OBaHl1e no i B 4neHe Mph An R M2
nepexoAoB AOIlIKHO pacnpocT paHRTbcA BnnOTb AO CPOHOHOB C 3Hepr 11RM V1 

, + 
w - - 25 M3B. BKnaA AaHHoro OAHOCPOHoHI~oro COCTORH I1l'l Q2 /1 i 'I' 0 

2 i 
B BepORTHOCTb nepeXOAa 3 C3 BI1CI1T OT Ben l1 4 11Hbi aMnIlI1TYAbl D2 i (J ) 

(2) (-) 2i 2i J 1 2 
11 Benl1411 HbI 

j 
1

j 
m, u ' (I/; . c/l j j npeAcTaBnReT). KOTopaA 

I 2 
J IJ 2 J 1J 2 J 1 J 2 1 2 

co60ll1 He ~TO I1Hoe, KaK MaTpl14HblI1 31leMeHT M A- nepeXOAa MeIKAY OC

HOB HblM COCTOAHl1eM OCTOBa ~o "I i-M OAHOCPOHOHHblM COCT Ol'lH l1eM 
+ 

Q2 /1i '1'0 ' 
napaMeTpbl MOAenbHoro raM MnbTOHHaHa 6blnl1 Bbl6 p aHbi CIleAY~I1MI1 : 

II napaMeTpbl OAH04aCTI14HOrO nOTeH 4 11ana BYAca-Ca K COHa AnR 1130TO

nOB Sb B3RTbi TaKI1MI1 IKe, KaK S pa6oTe / 6 1 Anl'l 11 30TOn OB Sn ; AnR 
1130TOnOB Pr, Pm, Eu Hcnonb30Sanl1Cb OAHI1 11 Te IKe napaMeTpbl, 

3Ha 4eHI1A KOTOPblX npl1BeAeHbl B pa60Te 1 11 I I cxeMa C A = 141/; 
21 KOHCTaHTbl cBep x TeKY 4ero MOHonOIlbHoro 93aI1MOAe~1CTB I1A G N 11 G 

z 
onpeAeneHbI no 4eTHo-He4eTHoA pa3HOCTV1 Macc C I1CnOnb30B aHI1 e M 

bAH04aCTI14HblX cxeM nYHK Ta 1; KOHCT a HTbI cenapa 6 e IlbHblx KBaA PY

nonbHblX 11 oKTyn01lbHblX CI11l onpeAeIlAnl1C b 11 3 YC1l0BI1 A Ha l1IlY4wero 

Onl1CaH I1R 3Heprl1i1 HI13K01leIKa~I1X COCTOAHI1A B KaIKAoM "13 V13Y4eH Hbix 

RAep. B HacToA~ei1 pa60Te Mbi V1cnonb30Ba1l11 B Ka4eCTBe PC3A V1anbHO

ro <!lopMcpaKTopa 3 <!l¢e K H1sHbIX Cl1n, reHepl1pYIO~I1X 4aC H 14HO- A bip0 4 Hble 

~OHOHbI , <!l YHKI~111O f(r) = dU/ dr / U - 4eHTpaIlbHaA 4aCTb nOTeHU lo1ana 

BYAca-CaKCOHa/, nR3TOMY AnR MYIlbTV1nonbHoro B 3aI1MOAe~CTB HR 3 Ha

4eH I1 R KOHCTaHT K 6) 11 K (/\) II130cKanRpHoll1 11 1130BeKTopHoi1 COOTBe T

c TfeHHo( OKa3b1BaIO TCR c Ila60 3a BI1 CR~V1M I1 OT ,1./ 12/ , Wx OTHoweH V1 e 

K ~ ) / ~~ ) CPI1KCl1pOB aIlOC b no A a HHblM 0 El-pe30HaHce V1 C4 V1TaIlOC b 

OT A He 3aBI1 CALl\HM. 

Ha sbl6 0pe KOHCT aH T cn I1H-A V1 nOn b Horo B3aI1MOAei1cTBHR cIl e Aye T 

OCT a HOBI1 TbC R nOAPo6H e e. ECIl I1 n p e A nOIlOIKIo1Tb, "IT O BbiweynoMRHY T aA 

CIta6 aR 3a BV1 CI1MOCT b KOHCT aHT MYIlbTl1nOIlbHblX CI1Il ,,~A ) H ,, (~) O T 

M(;1lbTl1n01l bHOCT H c n p aeeA1ll-ls a 11 A 1lR c n"'H-Mynb T l1nOI1bHblX KOHCTBH T 

K ,A L ) .1 K(A L ), TO 3Ha4e H"Ie 1130BeK TopHoi1 KOHC Ta HTbI AIlR ~cex ,\L 
~IKHO o npJAeIllH b n o nOnOllleH l11O Ml-pe30HaHc a IT. e. K i L) = K i°1) 
OTMeT I1M , "I TO pac npeAeIleH l1 e M~CI1Itbi B c n eK T pe 4eTHO-4eTHoro 

AApa, pa CC 41-1 T aHHOe C c ena~a6eIl bHblM I1 C"IIlC3MI-1 c cj)opM~aKTopOM 

f(r ) = dU/dr n pl1 /( i12
) = K i 1) , BeCbMa 6 n l1 3 KO K pacnpeAeIleH"'fI'l, 

nOJlY4aBweMYCR B paC4eTax C fer) = r 1111, npl1 3Ha4eHI1RX KOHCT aHTbl 

K (12), o npeAeIleHHblX n o ¢!opMYIlaM pa60Tbl / 13 l B Ka4eCTB e npl1M..,a, 
1 6 ~ 	 6 a Ta KlKe AIlR OIlbwe", RCHOC T I1 nOClleAYlOI1\l1X 0 CYliIAeH.111 Mbi npl1Be!1101 
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Pacrrpe AeneHlle DepORTHOCTIf 
a 140ee B(M2. Og~ - 2 ~ ) B 140 Ce . paccqn

24 Ta HtIOe a IlC<Il n f li pas /ibIX s u a'te 
IIH!lX g s'J,;~ 2)H /«;2 . 3 na'temm 
gr - 41aKTopoB - Ba}(yy~Hble...J6 

N a / I( (1 2) _ 1( 0 1) q 09
E 1 1 ' •
&8 15 / K (1 2) ~ . (0 1) (I 061 . l ' , ,

NZ 
B / I{ (12) ~ I( ( 0 1) q a 1:J-. 1 t ' , ,N 

0 
r- 1' / ,,\12) = /( ill q 0,1.15 

131,7 16 
Ha p~CYH Ke paCC4~TaHHoe B n eG

-8 pacnpeAeneH~e BepoRTHocTe~1. 
N 
 B (M2 , 0; ... 2 -:-) B CneKT pe RApa 

aOCe ~~~ K \12) = /( (01) =:+ 
= - 0 . 0 3 ¢~1 2}M3 B 11 p1a 3 HbiX 3 Ha-vi IB 
4eH~RX q=K 612) / K \1 2J . b~6 

He I1CKn~4e HO, OAH a KO , 4TO 
3Ha4eH~R I( \1 2) , onpeAeneHHble 

-~8 no Aa HHblM 0 Ml-pe30Ha Hce. 3a
CD BblweHbf. ECTb YKa3aH ~RI141 Ha 

TO, 4TO 3$$eKT~BH~e ~ 30cn~HOBoe, II 
~ cn~H- ~30cn~HOBoe B3a~MOAe~CTr I 
BI1 R B RApe Aon* Hbf 6~T b np~Mep51.L16 1 
HO pa BHo~ c ~nbl. 11 Ae~CTBwr enbHO , 

B TKGC, Ha npl1 Mep, ~MeeT Me CTO 
8 np~6n~3~TenbHoe paB eHc TBo KOH- . 

CTa HT COOTBeTCTBY~~~X KOM nOHeHT 
3$$eKTYtBHo r.0 B 3 a~M()Ae I4C TB~R g ' 

I E M3B ~ f' 11 5 .floCKO~bKY B K$M OCTaT04
I I~I 

5 10 15 X 
Ho e B3a~MOAe~ CTB ~e 3 aAaeT CR 

B B~Ae pa3no*eH ~R no MynbT l1 n On RM. TO B ee paMKax Tpe60Ba H ~e 


Xr "" X07 np~ H~MaeT BIo1A K~>' ) = K ~)..L ). Ta K~M 06pa30M, KOHC TaHTa 

C nI1 H- A~nOnb Horo B3aI1MOA~C T B ~R Ao n* Ha 6bf Tb fin ~3Ka K KO HCTaHTe 

~30BeKTopHoro A~ non b -A~nonbHoro B3a~MOAeHCTB I1A K~l ). KOTOPY~ 
nerKO on peAen lo1Tb no nOnOmeHI1~ E1 -pe3 0 Ha Hca. OKa3bfBae TCR. 4TO 
onpe Aen e HHoe TaK~M 06pa 3 0 M 3 Ha4eH~e IK l12)1 B 1,5-3 pa3a la pa3
HbiX AA Paxl MeHbwe , 4eM B n e p BOM Bapl1a HTe I T .e . , KorAa K\I 2.t, K \01 ) 

Pa CC41n aHHoe AnR 3 Toro cnY4aA pa c npeAene Hlo1e B(M2) B c n eK Tpe 
140 Ce ~306pa~eHO Ha pl1cYH Ke Ir/. 

113sec THaR Heon peAeneHHOC Tb eC Tb ~ a 3 Ha4eH~RX cn~H-cn ~ HOBOI4 

KOHCTa HTbl K ~1 2) . BeJ1l14101 Ha q = Xa l Xur AOBonb HO 3aMeTHO pa3nl14a e T
CFi Y pa3HblX aaTopOB . TaK, B TKGC 140 HeAa sHero apeMeHIo1 Ben~4~Ha 

q . Bbl6 ~ panacb B npeAe n ax 0,6-0,8 ,51, B pa60Te / 13/. rAe a3a~MO
AeHcTB lo1 e B Cn l1HOBOM 101 cnIo1H-Io1Xocn~HOBOM Ka Hane C4101TanOCb cenapa
6 e n b HbiM C ~pM$aKTopOM f(r ) = r, Ben~4lo1 Ha q = 1. OAHaKo He AaB

4 

" 08 ...1-10, B CBR3 101 C o6Ha py )!(eHlo1 e M 8 - Pb ~30CKaJ1RpHOro I -COC TORHIo1R 

C 3He prlo1e~ Ex = 5 ,846 "'13B / 1 6~ Ben~4~Ha q 6bfJla n epe CMOT pe Ha 1 17 / . 


B 3T Io1 X pa60Tax CAenaH 8~BOA 0 ManOCT ~ KOHCTa HT~ KO ' T.e. q .: o. 

Cn eAOBaTen b HO, pe3YJl bT aT~ HaC TOR~e~ pa60TbI, nonY4eHHble np~ q =0, 

cneAye T C4>1T a Tb H a ~6onee pean'1CT Y14eC KI1M~, XOT A Mbl npOBeI1~ pac
4eTbi AnR HeC KonbK~X 3H a 4e H~~ q ,13 ~HTepBana - 0 ,1 ::; q < 1 . 


2. PE3ynbTATW PAC 4ETO B 

nepe~AeM K 06cY*AeH~~ nonY4eHH~X pe3ynb TaToB, cBOAKa KOTO
p~x npl1BeAeHa B Tafin . 1. CHa 4ana OCTaHOB I1MCR Ha pe3ynbTaTax , 
B KOTOPbfX MarH~THaR nOnRpl13 a~ I1A OCTOBa He Y411 T~BanaCb /3- R KO
nOHKa Ta6 n.l / . OAH04aCT~4H~e 3Ha4eH~R np~BeAeHH~X BepORTHOCTe~ 

B(M2, 11/21 - -> 7 /2+1) nplo1 3Ha4eHIo1AX r~pOMarH~THbIX $aKTopoB, 

cOBnaAalO~Io1X C BaKYYMHbIM~, COCTaBnA~T: B(M2) sp = 3 00 //0 ¢M 2 

B 10130Tonax PI' , Pm, Eu; B(M2 ) sp = 280 J1. ~ ¢M 2 B ~30Tonax Sb ~ 
B(M2)s p ~ 180 J1.g$M 2 B ~30Tonax Sn . TeO p eTI14eC KIo1 e 3 Ha4eH~A, no
nY4eHHbie B paC4eTax, He Y4~TbIBa~~~x M2 -nOnR pI13a ~~/O (B (M2 )q[J ), 
MeHbwe 3TIo1X BepXHI1 X npeAenOB Ha 20-50%*. 3TO YMeHbweH~e e CTb 
pe 3ynbTaT cOBoK~nHo ro Ae~C TBY1A AB YX $a KTopoB - CBepXTeKY4ero 
K03GlGl~~ ~eHTa v1t)2,712 ~ 0AHOK Ba3 1014aCT Io14 HbIX a Mn n lo1TYA B BonHOBbiX 
$YHK~l-1RX 111 - c7 /2 ~ C 11 / 2-:. np~ 3TOM B 10130Tona x Pr , Pm, Eu YI Sn 
rnaBHY~ ponb B YMeHb WeH l111 B(M2)~r paeT cBe p XTeKY4101 H GlaKTOp. 
B 4aCTHOCT~, Io1MeHHO ero 113MeHeHIo1e 06bRCHReT xapa KT epHY~ aaBI1
CIo1MOCTb B (M2 ,11/2~ -> 7/ 2i) OT MaCCOBoro 4101cna B ~e n04Ke 11 3 0TO 
nOB 1 0 9-12~n/6/ . Ha Haw B3rnAA, Io1HT e peC HbiM ABJlA e TCR TOT $aKT , 

4TO, XOTR B 10130To na x Sb IZ = 51 1 v ;:~2,7/2=1, YMe HbweH Yl e B(M2 )qp 
no cpaBHeH Io1~ C B(M2) sp YlMee T TOT )!( e nopRAO K B enIo14 ~H~, 4TO 
~ B APy r lo1x HApax I T . e . COCTaBnRe T GlaKTop 0, 77 0,5/. Aen o B TOM,

+ 
4TO B 113 0Tonax Sb B3al-1MOAeI4 CTB ~e He4eTHoro n pO TOHa C 2 1- 101 31 

$ o HoH aMIo1 4eTHO- 4eTHor o OCTOBa lIo130 Tonw Snl OKa3bfBa eT CR Be CbMa 
Cl-1n bHbfM. 3 TO np~BOA~T K TOMY , "ITO K03Gl$I1I.1 ~ 101eHTbI C7/2 C 11/ 2 
8 3 TIo1X RApax a aMe THO Me Hbwe 1. B TO * e BpeMR B He 4 e TH biX 10130TO
n a x Sn 3TO Bs a lo1MOAel4 C TBHe cna 6ee ~ K03Gl$~~ YleHTbl 11 C 111 2 C7 / 2 
OTHoCR~ l1eCR Tenepb, KOHe 4HO, K He~TpOHHb~ KBa3 1014 aCT Io1~aMI 60Jlb

we, 4 eM B 10130To nax Sb. Cy~ecTBoBaH ~e Ta Ko r o lo1aoTon ~4eCKOrO 3$
Gl eKT a BO B3a~MOAe~CTBHI1 KBa3~ 4 aCTI1~ C $ OHOHaMI1 6~no OTMe4eHO 
Ha MI-t B pa60Te / 18t, TaM IKe ofiCYJ!!.Q a IO TC R ero n p~4Io1HbI, 101 nOAP06Hee 
Ha 3 TOM Bonpoce Mbl oC TaHaBn lo1BaTbCA He 6YAeM /CM. TaK)t(e 1191/ . 

OTMeTHM TonbKo, 4 TO nOATBep*AeHHeM cnpaBeAJlHBOCT~ 3Tor o BbfB O
Aa RBnfle TcR, B 4aCTHOCT ~. TOT $ aK T , 4 TO cneKTpOCKon~4eCKl1e $aK
TOPbl COC TORH~~ 1 1/2~ 11 7/2 ~ B 1 13. 11 7 . 119Sb 11 MHor~X He4e THbiX 

* E CJIH Obi MbI 3axoTeJIH n pH 3 TOt-t nOJlY\tlfTb SHa'tleHHJI B(M2 ,l l /2 ~ 
7/ 2 t>Teop. COB o agaJOlIUie C 3KCne pMfo.1 eH'l'8nb liblMH, TO cne,I40B8nO 15b1 

B 9~ Tb 9 IPIPeK THB HbIe 9 Ha'teIDUI rapOMarIDI 'l'HbIX IPaKTOPOB g : rr ~ 0,2 g fr ee 

B cornaCHM C 12 / . 5 
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Ta!5JIHI\a I 

3ltCUepJ1~leHTaJIhHble H TeopeTHQeClCHe 9HaqeHHR BepORTHOCTH 

81M2, 11/2~ -7/2;) 1l~.pM2 B H90Tonax Pr, Pm. Eu ,Sb H Sn· 
3Ha'lelllUI UYXJ10IUIbIX ~ 11- H g r -il>aKTOPOB - BaKYYMHbJe 

3!(f~_ ~COI) il:'ll) W~~tJ 
1 ~ ~if taReD.JllIPO r}.ll,. 

::{J q :{),1 q =:0,5 q ::{J, 9 q =OJ 
13\r 5,8 :!:,O.I 168 43.2 45,7 50,4 70,7 

I4IPr ro,7 :to.9 182 41,7 40,0 49,3 79.7 
I4I~ 6 ,26,!O.3 181 45.5 45.8 48,6 84,0 
14~ II.3 ::!:,O. 9 180 41,9 38,9 54,3 '77,8 

I4~ II,S 1.1,4 182 45,9 46,0 56.5 84,5 
I4\u 3,B4.!.0.04 145 44,5 48,7 46,9 72.6 
I47]fu 5. 06.!0 , I 173 49,0 53,9 57.1 BI,S 
I4~u 3. I5;tO ,05 170 52,9 62.9 5B.3 80,? 

Hasb 194 51,1 45.3 45.3- 59.9 

IISsb B.9?::!:,0.8 147 43,1 39,6 39.4 50,1 
II?Sb II,B ,:to,S 148 42,9 39,2 39,7 49,4 

II%b 8,7B.tI.2 150 42,4 34.3 38,6 4B,2 
12ISb 171 48.1 39,3 41.7- 54.6 
1095n 1438.~I.2 33,3 51.7 70,2 41,4 
IlIsn 6,I.:!:O.8 127 30.4 47.4 54,6 39,9 

IIasn II74.8.!O,I 28,2 43,7 50,9 33,1 
IISsn 4,~O,04 98 24,2 37,7 45.6 29,S 
II7Sn 964,7.11•3 23,6 36,2 47.0 28,0 
II%n 5,4.:!:1.9 99 25.2 40,0 52,5 29,6 
12180 8,G .:t2,I 30,9 50.8 55,2III 37.1 

-

6 

..,SOTonax Sn, ..,SMepeHHble a peal<~"'RX cpblaa, cor!1acYtOTCR C paCC4101- c 

TaHHblM'" HaM.., C T04HOCTbtO 20%. 
H3 Ta6!1.1 al1AHO, ~TO y~eT M2 -nOnRpI13a~1111 OCToaa np..,BOA..,T 

I< AanbHe~weMY, .., 3Ha4I1Te!1bHOMY. YMeHbweH..,tO B(M2,l 1/21 ~ 7/21) 
ao ecex AApax, BKnaA M~ no.nRp",aaL!"'11 AoaonbHO 4yecl BI1TeneM 
K Senl141<1He 1<0HCTaHT I<J12) I-t I( li2~ B 60J1bWI1HCTee AAep caMoe Cl-tnb
Hoe ,MeHbweHlo1e B(M2) no cpaaHeH"'tO c B(M2)qp npololcxOA..,T npH q = 0, r 
J.1 ICy ) I< 1(01) . BepORTHOCTI<1 B(M2, 11 /2~ -< 712~) B03paCTatOT nplol7; 

YMeHbweH"'11 1K ~12> I . B RApax Pr • Pm 1'1 Eu 3TO B03paCTaHI1e 60nee 
3aMeTHO nOTOMY, 4TO B HI-tX Aaa 3Ha4eHI<1A 1<0HCTaHTbI ,/,12) pa3IlI1
4alOTCR a 2 pa3a ~ a S ..,30Tonax Sn 11 Sb - B 1,3 pa3a /noA4epl<HeM,

K'l4TO np.... 3TOM OnpeAeJ1RIlaCb no nOIlOlMeH..,1O El-pe30HClHcal. 
B 1<130TOnax Sn 3Ha4eHI<1R B(M2)0I<a3b1eaIOTCA aeCbMa 4YBCTBHTeIlb

HblMI1 11 K KOHCTaHTe 1130CI<anRpHOro CnI1H-Al<1nO!1bHOrO B3aI1MOAe~cTa"'A 

I<rl 12
) . 3Ha4eHI1A B(M2, 11/2~ -< 7/2~), 9b14"'C!1eHHble np.., q = 0,1 

'" q = 0,9 pa3!11<14aIOTCA B Aea pa3a. Ha BepORTHOCTI1 M2-nepexo
Aoa a Hel.leTHO-npOTOHHblX RApax 1<0HCTaHTa K ~(2) Ol<a3b1aaeT ropa3AO 
MeHbwee BI1I1RHl1e. 3Aecb 3Ha4eH"'R B(M2), paCCI.li.fTaHHble npl1 pa3HblX q. 
OTnl14alOTCA Bcero nl1Wb Ha 10%. n05onblTHo, 4TO a 1130TOnax Sh XOA 

- +
"'3MeHeHI1J'1 B(M2. 11/21' 7/21) I<al< cj)YHI<L!11101 q 06paTHblH, He)l(e!111 
a So J.1 ApYr .... x AApax 3Aecb B(M2) MI1HI1MaJ1bHO npl1 q = 0,9 t XOTA 
OTI111411e OT 3Ha4eH..,1it np.., q = 0,' HeaenJ.1I<O, 

np..,4J.1HY pa3Horo nOaeAeHJ.1R B(M2, 11/2 -1 • 7/2+I) t<al< cj)YHI<LtHIo1 Q 
a He4eTHo-HeHTpoHHblX 11 He4eTHo-npOTOHHblX RApax MO)l(HO nOHRTb, 
npoaHan..,3l1poeaa pacnpeAe!1eHlo1e aepOATHOCTI1 M2-nepeXOAOB a 4eTHO
4eTHOM OCToae 1<1 B3aHMOAeHCTel1e cj)OHOHoa C He4eTHO~ Kaa311~acTH~elit. 
Kal< a .... AHO 1013 pHCYHKa. np.., J1I060M abj60pe 1«012 ) 11 K (12) cpeAI1 OAHO

2-. 1cj)OHOHHbIX - COCTORHI1101 ebjAeIlRIOTCR Aaa, woielOllllo1e MaKCHMa!1bHble 
+ 

SHa4eHHA B(M2,Ogs- 2 I)' nOnOlMeHl1e H..,)I(a~Wero 1013 3TI<1X ASYx 
COCTORHH~ IE&~ 8 MaSI 04eHb c!1a60 3aal1CI1T OT aen..,4lo1HbI 
1<0HCTaHT CnI1H-Al'lnO!1bHOrO B3a..,MOAelitcTaIoiA KJ1f>. TaK l<aK B ero 
CTpYI<TYPY OTHOCI1TenbHO 60nbwoH BI<!1aA AaeT' Tal< Ha3b1Bae
MaR "KPYT..,llbHaA" 10111101 "TaI1CTOaaR 11 I<OMnOHeHTa / 20 / . COCTOAH..,e 
C 50!1bWeH 3Heprl1elit "cnHHoaoe" COCTOAHHe, '" npl'! 1013
MeHeH"'11 KP2l ero nOnOlMeH..,e MeHAeTCR a npeAe!1ax 18+20 MaB. Oc
HosHoH eK!1aA 8 CTpYI<TYPY 3TI1X cj)OHOHoa AalOT npOTOHHble I<OMnOHeH-
Tbi n03TOMY A!1R HI1X MaTpl14HblH 3J1eMeHT 93a..,MOAeHCTaI-tA C npOTOHHOH 
l<aa3101l.1aCT'''L\eH B 1,5 - 2 pa3a 60nbwe, 4eM C HeihpoHIiOH Inp.., Q ~ 0, 11. 
3aMeT..,M Tal<)I(e, "ITO aepXHee COCTORHHe, B CI1!1Y ero 60nbwe~ KO!1
!1eKTI1SHOCTJ.1,rOpa3AO c..,!1bHee S3a~MOAe~cTeyeT C KBa3~~aCTH~aM~. 
XOTII eK!1aA I<OMnOHeHT, BKn~4a~~x 3TI1 2--cj)OHOH~, a aO!1HOBbie ~YHI<
~~I'I H1131<0ne)l(~HX COCTO~H"'~ 11/21 ~ 7/2~ COCTaenReT O,l~O,~% , 
DnaroAaPA 60IlbWOMY MaTP~4HoMY 3neMeHTY ~nepexoAa H~ 3TIoI CO
CTOAHHR 113 OCHOBHoro OHH I1rP'!.IOT r!1a,HYtO PO!1b 9 YMeHbWeHI1H ae
PORTHOC:r11 M2-nepexoAoa 11!2 1 • 7/2 l' 

C yaemt4eHHeM q BepoRTHoCTb B(M2. Ogs
+ 
~2 

-
i ) AJ'IA COCTOflH..,R 

C E z =8 H3B paCTeT. a AIlR COCTOAH..,R C E z = 20 HaB YMeHbwaerCR 
ICM, PHCYHOI< a-a/. B TO ~e BpeMR MaTp114H~e 3neMeHT~ e3aHMoAe~cT

7 

http:nOaeAeHJ.1R
http:3,B4.!.0.04


B~~ C npOTOHH OA KBa 3H4aCTH4e~ la 3 Ha 4H ~ H np~MeC H B BonHOB~X 

¢Y HK4 H~X H~3Kone~a~HX COC TO~H ~ ~ He4e T Ho-n pOTOHH~X R~ep / Y 0 6 0HX 

qJO HOHOB paCTYT , a MaT pl-14 Hble 3neMefiTbi B3a I.1MOAe~CTB HH C HeiiTpOH 

HoR KBa3H4aCTH4e~ - YMeHbwa~T CR. T a KHM 06pa30M, B He4 e THO - HeiiT

POHHWX R~ pax n pH YBenH 4 e HHH q o 6 a 3$$e KT a B 4eIlOM YMeHbwa~T 

BKIl a.Q nOIlR p "1 3 a4"111 OCT OB a, a B He4eTHo-n p OTOHHbIX CYMMa pHblii p e

3 yn bT a T OKa3~Bae TCR p a 3 Hw M B pa3H~X RA p a x, HO B n~60M cnY4ae 
- t

B(M2. 11/ 21 4 712 1 ) B 3 a B I-1 CI1MOCTH OT q B He4eTHo-npOTOHH~X RA 

pax MeHReTCR Ma no. n pH H3MeHeHI1 H 3HaKa q IKor~a c n I-1H- CnMHOBoe 

6S a "1MOAe~CTBHe CT aHO B I1TCR np~TRrHBa~~~MI B H30Tonax Sn BCM2 •- ~ 
11/2 1 ... 71 21) npoAonl!<alOT YMeH bwa TbcR, a B St, PI', Pm, Ell 
paCTYT. npH ocna6ne HHH M30BeK TopHoro CnHH-~ l1nOnbHOro B3a~MO
A ei1 cTBH R ocna6nR e TcR 11 CBR3b Ko n ne K THBHbl X M2-CPOHOHOB C KBa3~ 
4 a cTH4a MH, ~ pe3yn~ TaTe 4ero BKn aA M 2-nonRpH3a4HH OCTOBa 

B B(M2, 11 / 21 -> 7/ 2 1) naAae T H BepORTHOCTb M2 - nepexoAa B03pa

CTaeT. 

HecMoTpR Ha TO, 4TO cOB oKyn Hoe AeiicTBHe Bcex Y4TeHH~X HaM~ 
- ~ 

cpaKTopOB YMe HbwaeT B(M 2 , 11 / 21 4 7/2 1) B 4-7 pa3 n o cpaBHeH~1O 
C B(M2 \p , TeOpeTI14eC KMe 3Ha4eHHR Bce e~e OCTalOTCR 60nbwe 3Kcne 

pl1MeHTanb H~X B 4- 5 p a s , a B OT~enbHWX cnY4aRX ~ Ha nopRAoK. n o

cneAHee 06cToRTenbcT B o CBR3aHO C TeM, 4TO TeopeTH4eCKHe 3Ha4e 

HI-1R B(M2 ) MeHRIOTCR OT RApa K RAPY AOBonbHO cna60 H He nepeAa~T 
pe3KHX CKa4KOB B(M2) exp B coceAHHX ~30Tonax PI' H Eu. 

EcnH npeAnonomHTb, 4TO BCR OCTaBwaRCR pa3HH4a TeopHH H 3Kcne

pHMeHTa CBR3aHa c nepeHopM~ pOB KOii B RAepHO~ cpeAe HYKnOHHblX 

n1pOMi3 r HHT HWX cpaKTopOB, TO 3Ha '1eHHR g ~f'f 6YAYT cneA Y IOll1 HMH : 

o,6 g:reeO , 5g~re e B Sn H Eu; B Sb, PI', Pm*.np~ K tt2) = 1( ~1) OH ~ 
6YAYT e~e MeH bwe. X OTR B nHTepaTy p e BCTpe 4a~TCR YTBe p~AeH I1 R , 
4TO gs - cpa KT o phl B TR~enbiX RApa x 3 aMeTHO MeHbwe Ba KYYMHblX (21 /err . 
,aKHe 3 Ha4eH HR gs Ka~YTCR HaM HepeanHC TH 4 eC KI1 ManWM~. 80 
ne pB bl X, Wne T H 4 a 1 221 nOKa3an~, 4 T O Bn~RH l1e ~ - h -B036 YlKAe Hl1ii 

li a M2-nepeX OAbl MaIlO ~ c ooT B e T c TB eHHo g s - cp a KTO pbJ AOIl)l(Hbl nepe-

HOPM HpOBaT b cR c n a60. BO- BTOP~X, nocneAOBaTenbH~~ a Ha nH3 

4enoA cOBoKyn HOCT~ CBoiicTB CnI1H - ~30C n ~ HoB~x 6036YlKAe H~~ 
flAe p 1 17,231 B TOM 4 ~Cfle ~ B p aMKBX K(j)M 111.24/ n OKa3b1Sae T 4TO g eCf= h e ' , . , s 

:::; 0.8 g s e H YlH s o B CRKOM c n Y4ae g :rr L 0,7 g ~ree . 


OA HOi1 ~3 B03MO)f(HbIX n PH41-1 H enHWKOM fionbW ~X 3Ha4eHI-ti:1 B(M2) e 
T ap

MOMle T 6 bl Tb c x eMBTH 4HOCT b Hawe ro 3(j)(j)eK T I1BHO rO B3a I1MOAe~CT8~R. 
,Qe~ c TB~TenbHo, B a Ha JlOrl1 4 HbiX p aC4eTax AnR H30To n oe So, Bbln onHeH

HbiX n pH f(r ) =l' / ft/ , 3Ha4eH HR B(M2. 11/2 ~ .. 7/2 ~) n onY4am1 C b 6n1-13 

KIo1MI-1 K 3 K cnep~MeH T aIl bHbl M npl-! q = 0, 1 ~ B a KYYMHblX 3Ha'-leH Hl'l X 

gs-cpaK Topoa /npaB,Qa, npH 3 TOM He BOCnp0l13BOAHnaCb 3KCnep1-1Me H 

T a JlbHaR 3a BIo1C HMOCTb B(M2)OT Maccosor o 4Hcna /. B03MOlKHO T a Kme , 

IIepeHopMHpOBKa Op6UTaJ'lbHhlX I'KpOMa r HBTm.IX lPaKTopOB B 06Iqe


npBHflTliIX npe,lJ,eJla.x /4 , 51 YMeUbmae T SlIa"leIDUr B(M2, 1 1/2~ -, 7 / 2~) 

Ha 10- 207,. 


"ITO 113BeCnty~ ponb I-!rpaeT '" tienonHOTB Hawero oAH04aCTH4Horo fia

311ca, aKn~l.IaBWerO TonbKO c.Bti3aHHblt! KBa3~CBR3aHHwe COC TORt-111ft..1 
AnA npOBepK>1 Mbl paCC4lnam' BepORTHOCTb B (M2, 15/2 ~ ... 11/2"'1) 
B 209pb *.OHa 6b1na paec4HTaHB TBKlIie B pafiOTe /41 B paMKax TK(j)C 

c y4eTOM, nOMI1MO Cnl-tHOBOrO 11 enI1H-1130CnI1HOBOrO, 3(j)(j)eKTHBHoro 

cn~H-op6I1TanbHoro B3aI1MOAe?icTB\IIR ~1 C nOIlHblM oAH04aCTl141!blM 

6a3HcOM, BKn~4aR K KOHT"HYYM. CpaBHeH~e pe3ynbTaToB HaWI1X pac 

4eTOB e 3KcnepMMeHTOM 11 ge3Y1lb TaTaMI1 
/41 

/TafiJl.2/ ,qeMOHCTP~PY
eT xopowee cor.nac",e. 8 2 9ph M2 -nonRp~3allHf1 DeTosa RBJ1ReTCR 

OCHOBHOH npl'I'-lMHol'1 nO,l:\aBJleHI1R C l-1nbl nepe)(QAa 15/2~ . 11 /2 ~ 11 co
r n a Clo1e C 3KCnepl1MeHTOM AOCTHraeTC~ npM BnOJlHe npl1eMneM~X 3Ha4e

HIM1X g~rf . OT clO,Qa MmK ~iO 3aKn1OLII1T b, 4TO onY14el-lHbie HaMI1 11 Y4 T eHHbie 

B pafiOTe 141 3(j)(j)eKT bl He ~1rpalOT nPKHLtMnMallbHOH ponl1 B oGloAcHeH1-I11 

aepOR"J' HOCH1 M2 - n epeXOAos M A alKe n pBSl-lnbHblYt Bblfiop i\ ( ~2)He T aK YHt 

BalKe H . 

Ta 6m ll.(a 2 

3 K c n e pHMeH'raJIbHOe H pa 3J1Jofl.J.Hble TeOp e 'I'H'oI e c.KJ{e 9Ha'l'e HJolS 

B 9 P OHTHOCT Jof B(M2 , 15/2 -._. 1 1/2 + )1' 2dJH 2 B 20 9 Ph 
1 1 0 

K (12) K (12) = K (01) Ii. (12) = K (1) 
1 1 1 1 1 Teop .l41 3 Kcrr . 

q 0 , 1 0,5 0 ,9 0,1 

free 
g- s ,r 48,0 45 , 4 66 ,4 59,0 

42,6 33 ,2!,5 
err 14/ 

g s ,f 30, 2 30,6 45 , 5 38 , 3 

B 3aKJl~4eH~e ynoMAHeM ~e OAI11-1 3(j)$ e K T, KOTOPW~ Mbl He Y4nH 

B pac4eTax. 3TO - aH r apMOHH4 HOC Tb RAe pHblX B035YlKA eHI1i1. B 3aI1MO

AeHCTBHe (j)OHOHOB CII\IlbHO ~3MeHR eT p acnpeAe.I1eH He M2 -Cl-1Jlbl B cneKT

pe 4eTHO-4eT HbIX RA ep npl1 Ex > 15 M3B l ll ~ o TMe4eHa era Bal!lHal'l ponh 

np~ OnI1CaHII\~ paAl1aLt~OHHblX CI1JlOBbiX (j)YHKLtI1H 126~XapaKTepHO . 4 TO 

aHrapMOHI14eC KI1e 3~eKT~ 6YAYT oc06eHHo C\II1lbHbI B RApax,6nH3KIi\X 

K n epeXOAHblM /KaK 1 47 , 14~U / ~ Cll a 6 bl B RA pax, coceAHHX c Ma r ~
4eCKl-1MI1. 4T06~ Y4 e cTb 3~eKTW a H r a pMOH"'3Ma. cneAyeT He TonbKO 

BKn~4I1Tb B BonHOBY~ ¢YHK4~~ B036Y*AeHHOrO COCTORH"'R KOMnOHeHT~ 

" KB a3114aCT \IILta SABa (j)OHOHa " , HO "1 Y4eCTb 3aTeM onpeAelleHHY~ 4aCTb 

KBa31-1 4aC TI14HO-¢OHOHHor o B3aHMoAei:1cTBHR. COOT6eTCTBY~l1e ypaBHe

HI1R B p aMKax K(j)M }'}ICe nOnY4eH bl /9/• HO '-II1CneH Hble paC4eTbi TaKoro 

pOAa OKa3blBalOTCR I1CKIl~4~Ten b HO TPYAoeMKI1MH. 

ABTOP~ np"' 3 HaTellb H~ 3a nOMo~b B.~.nOHOMapeBY . 

" O,lJ,HOttaCTH"IHbIR cne.KTP .6L1J1 B9H T li3 pa60Tbl 12lil 
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B Ofibe,qHHeHHoM HHCTHTy,e RAepH~X HccneAoBaHHH Ha4an 
BblXOAHTb CfiOPHHK "f{pamKu.e C 0 06tq 811UR QJ1.Hl1 ". B HeM 
6YAYT nOMe~aTbeR eTaTbH, cOAep*a~He opHrHHanbH~e HaY4Hble, 
HaY4HO-TeXHI14eeKHe, MeTOAH4eeKHe H nplo1KI1aAHble pe3YJlbTaTbI, 
TpefiYIOII(He ep04HOH nYfinHKaL\H.... 6YAY4H 4aeTbIO "C006l1(eHHH 
OHJlI1", eTaTbH, BoweAwHe B C60PHHK, HMeIOT, KaK H APyrHe 
HSAaHHR OHRH, eTaTYC o¢HL\HanbHblX ny6nHKaLlHH . 

C50PHHK "KpaTKHe C006\1(eHHR OHRW' 6YAeT BblXO,tlHTb 

perYJlRpHO. 


The JOint Institute for Nuclear Research begins publi
~ h ing a col l ection of papers entitl ed JINR Rapid Corrmurti
cat ions which i s a section of the J rNR Communications 
and is intended for the accelerated publication of impor
tant res ults on t he following subjects: 


Phys ics of elementary particles and atomic nuclei. 

Theoreti cal physics. 

Experimen ta l techniq ues and methods. 

Acce 1era tors. 

Cryogeni cs. 

Computing mathematics and methods. 

Solid st ate phys ics . Liquids. 

Theory of condensed matter . • 

Appl i ed researches . 


Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Jo i nt Insti t ute for Nuclear Research have the status 
of 	official publicat i ons. 

JINR Rapi d Communications will be i ssued regularly. 


