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J, npo!S.118N8 DoporoBHX COC'I'OJIBKI 

B nocne.aaee Bp&NR o!ScylKJlaeTCR aonpoc o cymecTI!IOBaua noporoawx coCTOSilllll a 

nerJtKX SIApax, 

A .. B +C. 

T,e, ypoaaet RApa A , neJKaumx a6nasa nopora AliJ'X'IACTH'l.lloro pacna.aa 

Ill 
no BasJO 8TH ypoaaa o!Sna.aaiOT RpltO Bhlpallt8BBOI AllfX'IaCTB'l.IIOI CTPJ'R-

Typol B + C 
/2/ 

• HRrnac paccwoTpen BRHRBKe yaena•eaaol DpoBBJiaewocTB !Sapbepa • 

eaepru neperp;rnnpollltJI R;rRnoaoa Jtoaeuoro RApa aa nnoTBOC'I'It ;rpoaaell B!Snasa .aa;rx'lac

TK'IBOro Dopora, OJ:teBJtR HRr.IIBCA DOitA3hiBAJOT1 'ITO BepoR'I'BOCTit R8XOJK.Q8BBR ypoaaell B!S.IIB• 

3K nopora R8CitOnUO !Som.me CT8TBC'I'K'I8CD OlKRA88NOI Be.IIB'IUhlo Aaanaa B3B8CTBhiX lJitC-

/8/ 
nepKN&B'I'Am.BhiX AaB&hiX 0 1!103!SylKJl8BBMX ypoBJIRX .1181"'J[BX R.Q8p1 DpoB8):18BBhll a pa!SoTe 

MR 11hiSICR8BRSI I!IODpoCA 0 CYJII8CTB011ABD ltOppenRDD N8lKAJ' DO.IIOlK8liii8N llopora K DOno

lK8liii8N ypoaaet, D0lt83h1Ba8T, 'ITO B!SnaSK Dopora D.IIOTBOC:ft 1!103!SyJKAeRBblX C:OC'I'OSIBKII .aet

CTBrr8n.BO yaena'l8aa. 

llpyraR 1!103NOlKBOC'I'It HCCJ18AOBABBR lt0pp8.11RJIHH M8JKAJ' DJIO'l'ROCTitJO ypoBBell, !Som.mH-

NH ltJIACTePBhiNH DpHB8A8RBblNK mHpHRANH H DOnOlK8BH8M DOporoa COCTOHT B 8B8.11BS8 peal:
/4 5/ 

DHI Cpb!Ba t • 8epoRTHOC'I'It o6pasoBaRBSI B 'I'ADX p&AitlliiiiX H8JtOTOporo B03!SJ'JKA8KBOro 

COCTOIIBD 

A+ a .. B* 

B* ltOB8'l.IIOro RAPA DpoDopJIKOH&nltB8 COOTB8TCTBYJOD1811 DpKB8A8BBOII D!HpHae 

Ecna noporoable ypoBBH c !Son&mHMH Kn8CTepab1NH npaae.aeJIJihiMH mHpKS18-

NH cymecTB;rJOT1 TO B pe8xn•• cpblaa oBH AO.IIlKBbl aoa6yJK.Q8TitCSI can&aee, 'I&N .ap:rr•e 

ypoBJIH, 0'18Bit y.ao!SBbiMH !IJIR DOAO!SBhiX HCCn&!IOBABHI HBJIRJOTCR p88KJIKK THDa ( · Li e 1 a ) 1 . ' ' ( Li , d ) 1 ( Li 1 a ) 1 ( Li , t ) 1 T81t KAJt OBK DpRrO!IHbl He TOnltKO !InK 

paCCMOTp8BHR BhiCOKOn8lK8DIHX ;rpoaaelt H3-38 !SonltDIKX 3R8'18BHH Q 8THX p88KDHII, HO 

T8KlK8 !1810'1' 1!103MOlKBOCTit H3Y'IHTit Kn8CT8pBb18 CBOICTBA 8TKX ypoaaelt, 

B excnepHMea'l'e a8!SJIJOA8nac& MAJtCHMYMbi a cnexTpax a -•acTan a aeltoTOphlx 

peaKJIHRX TRDa ( Li 
1 

, a ) . Tax, B peunila Li 
8 

( Li 
1 

, a) Be a yc'I'8BOBR8JI8 noaon•-

ao 'le'l'xa• xoppen•n•sr MeJKA:r nonoJKeaHeM oco!Seaao cHm.ao aoa!SyJK.QaeMoro ypoaasr Be a • 
a • /5/ • 

nonoJKeJiaeM .aayx'laCTR'l.lloro nopora Be .. Li + d , eM. • B peaxnHRX ( Li , d ) , 
T t 1 II 

Li • t ) 1 ( Be , He ) B8 yameaH B 118A!Ieabl YK838BHR 118 M8KCHM&nltaoe 

aoa!SyJKAeRxe ypoaas npx 8,58 Mea H!lp8 N II /61 

s 

J. 



EblnB pacc'IJIT&Bbl TeopeTB'Iacxae cnaKTpbl neiiTpoBBbiX npaseneaabiX map•a nnB Be', 
t II /5,7/- e 

Be 11 B , cooTaeTCTSYJOIDBe eoal5ylKJle.a•to 9TBX 11nep s peaxu•x ( Li , a ) ,' 

aa MBW8BSIX Li I 1 LiT B Beg COOTS9TCTS8.BBO. MUCIIM)'Mbl S CD811:Tpalt AeiiTpo.BBbllt RpB-

aeneBBbiX WBpiiB SliiCT)'RSIOT H8 T8X JK8 M8CT8X, 'ITO H S BII:CR8pHM8BT8, fTpHB&ll8BHhl8 IDH

pBHhi p8CC'IHThi88DRCb S p&Mit8X o6onO'I8'1BOII MOA8nB 6&3 )''18TH ROpOI'OSiiiX scMleKTOS, floe

TOM)' KoppenHQBII M8lKJ1)' M8KCHM)'M8MB T90p8TB'I8CII:OI'O CR811:Tp8 A&IITpoHBbiX RpBBell8HHhiX 

WHpHH B RODOlK8HR8M neiiTpOBHOI'O nopora 88 MOlK8T paWBTb BORpoC 0 C)'W8CTSOB8BBR ROpo

rOShiX S<jl!jleJ:TOBo 

/8/ 
B naaaoll pa6oTe npenCTasneahl o6ono'le'l&hle yposaa • pacc'!aTaaable nna 

sax xnacTep&hia WBpHBhl ( 6ea )''leTa noporosblx sojlc~JexTOa) aexoTophiX BAep 1 p - o6ono'I

KB B )'11:838Bbl RODOlK9BBII llB)'X'18CTB'IBhiX DOpoi'OS Mil &Beprall BOafi)'lKJ19HBll llO ~-25 Mas, 

2. CnexTpbl xnacTepBhiX npBB&A&HBhiX wapaa 

fTpBB9A9HRbl9 WBpBBhl llDSI H)'KDOBBhiX 8CCOUB8UBII (TafiliRIIhl 1-4) paCC'IBThiB&nBCb cne
/9/ 

ll)'IOWBM o6p830M : 

~ A " n 2 2 
8 A • ( --) (.,) ( T T I T T T T ) I. K ( N A, L ) x 

m A _ m 1 ts 2 J• a a. L J m a 
a a 

xl I. 
[ r 1) L 1 8 I 

< l .. 
...... ... 

f 11 L 1 s 1 T 111 l [ f 2 ] L 2 S 2 T 2 , t [ fa] La saT a > x 

[r~]L 2s 2 

....... x U ( S I J I L 
2 

La ; L 
1 
J 

8
) U ( L 

2 
S 

2
1 a S a; J 

2 
S 

1
) x 

L tL 2 
X(-) ' b I I k 

3necb < t .. I )fn·m , f m > - reaeanorB'Iecxae Ko~auaeaThl nna oTneneaaa nell-

TpoBOB1 TpBTOBOB, a -'ISCTBD OT HApa c A ayxnoaaMa, Tlpa 9TOM B nocnenaell, aeaanon-

aeaaoll o6onO'IK8 B8XOABTCII D B)'KOOHOB, nn11 Slll9p 1 p - ofionO'IKB KO~IIUB9HTbl 

<t .. I If ... s, f 2 > , < f .. I I , ... ~ f 8 > , 
... I 1 .... 4 • 4 [ ., 1101 < < < , < ., > n&Rhi B pa6oTax • U - xo~auae&Tbl Paxa, K - ~ax-

Top, )''IBTbiS&tomall uepexphiBSBBe eonaoBhiX ~yaxuall </> A = I f '" [m ] A > 
.. /9/ 

B )( ,.A• tP mA (neBTp MSCC) X 1/J., (BR)'Tp.) , a 
1 

, b k - BODH01IIb19 

j 

¢yaxnBB COOTB9TCTB9HBO BS'I&nbBOI'O B KOB9'1BOI'O COCTOBBBII ( i'" [ f 1) LIS IT 1 J I; k a [ f J L 2S 2T a J J• 
fTpBB91l9BRbl9 utBpBBhl p8CC'IBTbiB8nBCb C BODBOBhiMB ~)'RKUBSIMB o6onO'I9'1BOII MOAena C Rpo-

/8/ 
M9JKYTO'IROII CBSI3bJO 

EcnB npeae6pe'lb saepreTB'!ecxoll aaBBCBMOCTbJ01 TO nonepe'!aoe ce'!eBBe peaxnBII 

THUS ( Li 8 
1 d ) 1 ( Li 

8 
1 a ) 1 ( Li T 1 t ) 1 ( Li T 1 a ) MOliUIO DpaACT8UTb s 

17/ 
cnenytomeM sane : 

4 

·~-----~. 

•:•ii 
~ 

\•t 
'~,f! 
l''.t, 

:l: ,, 

rAe U. L,- A , 

u ~ .. 2 

( 2J + 1 ) I. ( 8 ) • 
L •L 

B Tal5naue 15 yK838Bhl 8li:Cil8pBM8HT8nbBhl8 388'188118 u \ot S OTBOCBT811bBWX 8ABBB-

Il8X (no OTBOW8BBIO X OCBOSIIOM)' COCTOBBBto) B A8D88TCII BX Cp81188RB8 C T90p&TB'I8CKBMB 
2 

3B8'18BRBMB ( 2J + 1) I. 8 L • 3aepreTH'I8CII:8B 38BBCBMOCTio 9XCnepBM8BT8DitBWX U 
L 2 \ot 

H83JI8'1BT9nbB8 B OTBOCHT811bBW8 3R8'18RRB ( 2 J + 1 ) I. () L o X8X SHilBO R3 T86liHIIW 15, 
L 

COOTBeTCTS)'JOT DO nopBAKY B&nB'IBBhl OTHOCIIT8DbBhiM u 
lot 

8 peaxn&a Li 8 
( Li 

8
, a )Be

1
coCTo&BIIe Be 1 

np• eaeprHB 21 Mas so:a6ylKJlaeTcB c 

a /11/ 
sapOSITROCTbiO B 22 paaa 6ollbmall, '18M OCBOBB08 COCTOBBB8 Be • 3TOT 9XCnapH-

M8HT811bBhlll peaynbTST MOliUIO cpaBBRTb C p8CC'IJIT8BBhiM OTROCBT811bBbiM 3H8'18BB8M 

I.(2J+1) 
I I 

8 
2
m 12 HnB 18, 

I 

rAe C)'MMBpoBSBBe B8A8TCB no BC8M ypoBBIIM OT 19 AO 22 Mea 1 BDH OT 17 AO 22 Mas 

COOTB8TCTB98BO, 

8 cnexTpe a -'I&CTIID B peaxua11 Li 
1 

( Li 
8 

, a ) Be 
0 

npoBBnlleTCB M&XCHMYM1 
• /12/ 

COOTS8TCTB)'JOIUHII npeo6nSA810IU8M)' o6paaoB8BBIO llllpa Be B COCTOBBRR npR 11,9 Mas , 

Taxoll JK8 MSKCRMYM aa6nJOA88TCII X&K B cnexTpe A811TpoBBhiX llpHB&Il8BBhiX mapHB1 '1'811: R B 

cneltTpe TpHTOBBbiX npBBeA8HHhlX WllpHB ( OTB8TCTB88BhlX 38 M8X8HB3Mhl CpWB8 B TlllK800I'O 
111 . 

Cpb1B8 COOTBeTCTB&BBO ) , B6oB3B 9TOI'O M8KCBM)'M8 BaT 8Bit8JtOro Ropora, 
I' 

Oco6 hill IIBT&pec npeAcTasnsreT cpeaaeue peaJtnBII 

Li 8 ( Li 8, d ) B 10 , Li 1 ( Li T, a ) Be 10 a Be T ( Li 1 , a ) B IO, 

TU 11:811: ( S npeAnODOJK8BIIII1 'ITO Rpao6nan&toiUIIM M8X8BII3MOM pa8KIUIB SISIUI9TCB M8X8BR3M 

cp&B8) S Li 8 + Li 8 MOryT eoa6ylKJ18TioCII TOIDiltO ypoBBB C T • 0 1 s LiT+ LiT - TOIIb 

1:0 ypoaa11 c T • 1 , a a peaxn1111 Be 1 
+ Li T - ace ypoaBH, Jtax c T • 0 , T&Jt 11 c 

T • 1. B peaJtlliiBX Li 8 + Li' 11 Li T + Li T BKD8llb1 OT Cpb1B8 B TBlK8DOI'O CphiB8 041188-

XOBW, 8 p&811:UIIR BeT+ LiT BKD8Ahl OT BTIIX llB)'X M8X8HB3MOB MOryT OTDII'I8TioCB1 TSK 

JtU saepna CBB311 a:nacTepoB a+ t 6ollbme eaepr1111 cs&all a + He a. 

Cpb1Bl 

('Li 7 ~a +t )+Be 7-+(Be'.t -B 1,+a. 

T••enhll cpbtB: 

T T a T a 10.. 
Li + ( Be - a + He ) -+ ( Li + He • B J + a • 

5 

It~- ---~ 



.. 

Bc5na3a nopora 
f 

Li +a 

.. -mil pas. nopor 

Dpll 8, 7 Mall 88 aY88TCB Baii:&II:Oro Y&ICCBMYNA II CD811:Tpe 

• Be + d upa 15.8 Msa nelKIIT CSnalKe 11: MAII:CaJoi"1MY up&- , • UpaB8.118HRbiX 

B8,118RBbiX a -mapa&, qQM 11: YUCBYyM;r .II&IITpollBbiX UpB&e,II8HBbiX mapa&. 

3. Bb1BO.IIbl 

Ocaoll&oll pe3ynJoTaT, uony-.eaablll a3 paccYoTpe&all npaae,lleaablx mapa& .11n111 lf1JI:IIOB

&blx &CCOilaaDall II pANII:&X Oc5oi!Oq8-.&0II MO.II811B1 COCTOaT B TOM1 -.TO 11:811: H811:0TOpb18 Ka-

B&IIbl A + a -+ 8 ( T&flnBilbl 1-4), Tall: B R8XOTOpb18 K8B811bl 
oca.coCT. 118 141 

8 -+ A + a 1 xapuTepa3yJOTCB c5om.mHMB CpaBH&YbiYR M8lK.IIY coe5oll 
OCB.COCT• 

npBB8,118BRbiMR mapBB&MRo 41opM811b.BO STOT BbiBO.II Cll&,lly&T a3 TOrO ojl&II:Ta1 -.TO B OOOI!Oq
/14/ 

HOlt MO,II811R UpRHRMa8TCR BO IIUYa&Be 8BTRCRYM8TpaR BOIIHOBOit ojlyBII:IlRR , J13-aa TOlK-

,119CTB8HHOCTR BYKIIOROII R CRIIIoHOrO B38KMROrO U8p8Xpb1BaH&R KllaCTepoB pa311R .. Rbl8 KllaCT&p-
/15/ 

Hbte COCTORRRR R,llpa namlo H8MROrO OTII&q&JOTCR .llpyr OT .llpyra • 8epORTHOCTio BCTp8TRTio 

R.llpa B onpe,118118RHOM XII8CT8pHOM COCTORBRH UpoUOpllHOBallloBa COOTBQTCTBy~meA up&&e.II&R

HOit mapaae. B npoTRBOUOIIOlKHOCTID sToMY a •acToll KnacT&p&olt MO.II&IIH (6e3 a&THCHMMeT

p&3all&H BOIIHOBOII ojlyHKJlHH H COOTB9TCTB9HHO 6&3 B38HMHOro U8p8Kpb188RHR KII8CT8poB) 

R,llpo B paCCMaTpHB88TCR COCTORmHM 83 KllaCTepoB A 0 + a 0 • nosToMy npHB8,118BHaR 

ru&pHHS ,IIIIR STOI'O KaR&IIS B911BKa ( - 1), RO ORa Mana ( - 0) .IIIIR .llpyr&X Ka&ai!OB 

B -+A+ a. 

Ecna upaae.lle&&ble m&pBHbt KnacTepoa .1111& pa3na•ablx Ka&anoa A +a-+ B 
oca.cocT 

cpaBHHMbl M9lK.IIY coc5oll, TO B TaX M9CTaX1 r.11e cny•allao 611&311:0 .llpyr K ,11pyry 118lKRT MHO-

ro ypOB!Ielt, IIOIIBIIH9TCII MSKCBMYM B CII9KTpe TSKHX mapaa, HaupaMep, MaXCHMYM B CII9K-

Tpe ~. -•acTm B peaKilRR Li 
6 

( Li 
6

, a ) Be 
8 

upoaexon&T ae OT Taro, •TO a STOM pall-

ORe H8XOilHTCR ypOB9Rb C llpKO BbtpalK9HHOII ( Lie + d ) - CTpyKTypoll, a IIOTOMy, .. TO 

3119Cb pHilOM &aXOilRTCB MHOI'O ypoBRell. 

181 
PaC .. 9Tbl B o6ono•a•Holl MO.II911R !IpRBO,IIIIT K BbiBOily, •To IIIIOTHOCTb ypoaaell B 

1111pax lp -o6onoua cTaaoaaTCH 6om.mell npa .saepraa B036ylK.IIeaaa OT 10 .110 20 Msa, 

TaK KaK a •acno noporoa TBKlKe pacTeT c yaena•eaH&M saepraa B036ylK.IIeHaH, To a &eKo

TOpbiX cn:r•asx ylKe a 6ea y•eTa noporoBbiX sojlojleKTOB a6n&3R noporoB cTaHOBHTCR oco6e&

Ho 6ollbillRMR K8K IIIIOTBOCTb ypoBHell, T8K R 3H8 .. 9HRII KII8CT9pHb!X 1IpHB91l9HHbiX ru&pRH, 

Hanp&Mep, B9KOTOpoe CKOIIII9HR9 ypoaaell !IpR 20-21 MsB B H,llpe Be 
8 

Ton&Ko cny-.allao 

HBXO.IIRTCH B6naaa nayx•acTa••oro nopora npa 22,3 M sa a, o•eaanao, MBKCRMYM B cneKTpe 

;::ell"'poHHbiX 1IpRB91l9HHbiX mRpRH H9 IIBIIH9TCII !IoporOBbiM sojlojleKTOM, 

fiosTOMY BeT H&KaKoll R906XOilHMOCTR HCKaTb B 60IIbillHX a6COII~THbiX 3H8 .. 9HHHX 1IpR

Beii9HHbiX mapa& AIIB HYKIIOHHbiX accoJX&anall yJta3aH&H &a noporOBble sojlojleKTbi, 3Ta s4MI>ex

TW IIOIIlKHbl CTaHOBHTbCH 3aMeTHb!MR 1Ip&lKil8 BCero B CRCTeM8TH .. 9CKHX OTIIHq&BX Bfl11H3H 

COOTBeTCTBy~max noporoB M8lKAY !KCII8pRM8RT811bHbiMH R pacCqHT8HHbiMH 3H8 .. 8HRBMR !IpR-

B9A9HUbiX WHpHH. 

6 

'I,, 

I· 
~~,:';;. 

! 
il 

' ~ 

B 3all:n~····· BblpalKaeM e5naronapaOCTb A.A. nepeaepseaoll 3a IIOMOmb B Bblq&CIIe

BRB B811:0TOpbiX ,lleiiTpoHBbiX UpBB81l8HRbiX map&a, 

n B T 8 p 8 T y p 8 
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CJ 

T a 6 n • 11 • 2. KnacTepaw• apxae~eaawe WBpBaw mu• Be • 

T a~" • a a I. Kn:acTepawe IIJJBM.aeuwe m•pa•w au a.• I Ypoauu ~~,~;pa Be9 (,tJt-4) f ( El,L )& (.z~·"Jf (e,•t 
Palou Li~ + «- BL'· Li' +t-13L'• IJHCJIO 
3RepfH11 :JT OCH.toc'r. ., ... cwr. uoporoa 
!Maa 0THOCBT8U.IIIie e.uHHHIW 0TROCHTeJI~HHe e8HHHYH 

Ypoaax axpa Bee (J.J•")~ ( e~t I 0-I 3 4 
I I z:i 

Palos L .B'* 'IJ:CJIO Li' +d._. e uoporoa l-2 - - - I aaeprRB ;JT out.cecr. 

[ llaa] 0TBOCIIT81.-M8 8AJIIII~ 2-3 1. f. 0,50 0,38 l I .a..z. 

0-I o,o I I i 1 1,49 1,54 
4-5 1: i 0,92 0,34 I 

2-3 2,0 2,60 - 5-6 i l 1,44 8,04 
II-I2 4,0 0,002 - 6-7 l. :!.. I,IO 7,48 I ol. ,3. 

9-IO ~ 1. 0,41 3,54 } 17-IS 2,0 I,I8 2 ol. .z. 

i i 0,03 0,92 
I8-I9 I,O 0,25 I 

!O-Il i • 
} :i 1,60 6,82 

19-20 3,0 3,26 } I :!.:!.. 0,76 3,54 .z. .z. 

o,o 0,07 II-12 1. :!.. 1,78 0,30 

~ .a. .z. 

l 
i i 2,71 9,18 i 

20-21 2,0 2,65 
13-14 §. ~ 1,19 1,90 

I,O 1106 - .z. .a. 

14-15 .! ~ 0,61 1,04 ... .a. I 
4,0 1120 15-16 !. 1. 0,26 1,01 .z. .z. 

2I-22 2,0 2,69 } 3 1. j_ 0,28 ~,95 ... .a. 
16-17 - - - 2 

I,O 0,77 
17-18 }. 1. 

0,73 1,97 

l 
.z. .z. 

22-23 3,0 0,85 I "J 4 0,57 4,61 'l: ~ 
3 

23-24 - - 2 ~ !. 1,27 1,93 ... .z. 
:1. :1. 0,39 0,83 24-25 4,0 0,60 

) 2 
.a. .a. 

18-I9 .1. ! 0,55 2,20 .a. ... 
2,0 0,04 

19-20 '.{ i 0,43 1,49 3 
25-26 3,0 1,45 20-21 - - - I 

26-27 2,0 2,13 2I-22 iL :1. 0,04 0,21 

l 
3 o&. ... 

1. :1. 0,33 0,70 .z. ol. 

-l i 0,05 2,!3 

8 I 9 



\J • T a cs: n • ll a a. KnaCMpaYe Dp•HAeuwe ID~·~~~ JUlJI Be 10 • a•• 
!80~~ 2 ( DPOAO.K8BK8) -

YpOllBK I!Apa B10 (.lJ+4)~(st'l (.2N) {- ( e.L)' (.lJ +<I)~ (it )4. 1lJICJ10 
PaloK '];e..~ .,.t -:B·· Li~ ... t -~·' Li!,._, ... Of-. n••* nosoroB B 

22-23 - - - 8 arra~r' ::J,T -· -- ai BeiO 
l: i 0,09 I,02 , On.emm Ota, emm , Ora,emJ!ID! 

23-24 .I. .a, 

l. !. o,oi 0,53 0-I 3,0 I - I ) -.I. ~ 

i i 
0,02 0,57 I,O 0,32 - I5,54 

I-2 O,I o,o8 o,oa 

24-25 i 1 0,03 I,27 2-3 I,O 0,36 - I8,07 
.., ~ 

:t :t 0,02 O,I5 3-4 2,0 I,I3 - D,I5 
4-5 - - - - I 
5-6 2,I 0,67 0,67 
6-7 3,0 0,08 - 26,06 I, 4,0 0,92 - 6,55 

2,0 O,I8 - I2,60 
7-8 2,I 0,52 0,52 
8-9 - - - - 4 I 
9-IO - - - - 3 I 
IO-II 2,I 0,23 0,23 -

\' 
3,0 0,62 - I5,60 3 
I,O 0,20 - 0,32 
J,I 0,82 0,82 -

:U-I2 I,I O,OI O,OI - 4 I 
I2-I3 4,1 0,63 0,63 -

\I I,I o,5I 0,51 - 2 
2,! o, 66 0,66 -

13-14 2,0 0,27 - 0,64 
} 2 

I 
O,I 0,06 0,06 -

14-15 5,0 - - 28,20 I 
I5-I6 2,1 O,I7 0,17 - } 2 

2 

3,0 0,52 - 9,02 
I6-I7 o,r 0,03 0,03 -

l J,I 0,02 0,02 - - I 
4,0 0,60 - I5,00 

to - II 



• 

Ta6nana 3 ( npo~ollK8HHe) 

I 
T a 5 n • a a 4. Kn:aCTepawe llpllHA8Ubl& mxp•B.N J:uUI B 

11 -17-18 2,1 0,20 0,20 - 3 I 

18-19 1,0 0,37 - 0,87 l· 3,0 0,22 - 1,04 2 

I YpOBHH ll,llpa BII (.l:Jt.t) f ( e!t (.2J+-11J,f(e:t 
4,I 0,49 0,49 - .Be• +d. - B••" Li!.,. ... ~+ot:- ..B"'* lb!cno 

PaiOB .JT ... .- noporos 
19-20 I,O 0,05 - 1,30 ) 2 2 tD:EjJOt 0rHOCHT1 !!&HHg 0T!IO!i!!t 1 8,&li!!H!l!!! 

3,1 0,61 0,61 -
0-I l.i. I I .a. .1. 

2-3 1 i 0,90 0,28 

0CHOBH08 COCTOSHHe s~pa Be!O COOTB8TCTBytr COCTOSHHD s~pa BIO I 
4-5 ~ ~ 0,47 I,I8 

a) npH .z. .a. 
5-6 I. 1. 0,5I 0,112 

1,711 loi3B, .z. .a. 
6-7 2.1. 0,54 0,3I 

.1. .a. 
8-9 - - - I 

9-IO - - - I 

II -12 t ~ 0,70 0,02 3 

I2-I3 • f 0,07 0,004 

1 
I '1 :r 

~ ~ 0,84 0,29 
.z. .a. 
2 ~ 0,05 O,II 
.z. .z. 

13-I4 ! ~ 0,47 0,004 ) 3 

.1. • - 1,29 
.z. :r 

I4-I5 - - - I 

I5-I6 ~ 1... 0,28 0,37 3 
~ .z. 

I6-17 l!f' • O,I7 0,21 
) 5 ":t ~ 

• • 0,59 0,002 ;r :;; 
17-I8 I. f 0,17 O,II 

} 7 .z. :t 
2 ~ 0,47 0,003 .(. .z. 

20-2I i • 0,26 0,02 'l 
1. • o,I8 0,03 
.l. :i; 

21-22 1. • 0,09 0,05 
.a. .:;: 

22-23 ! !.. o,r8 O,OI 
.1. 

23-24 l: • 0,04 0,03 :r 
24-25 i • :t - 0,09 

25-26 i % O,II o,or 

12 • 26-27 ~ " 0,05 0,13 
.z. :t 

18 



II 

T a 6 n • II a e. Cpa•••u• TeOpeT•••CJt•x ltiJ4~8pBbiX ~M.Q8UWX mRpRB 

(2J + 1 ) :& 8l C 9XCD8piiM811'1'&m.BbiNB (I peu:n•• 
t. ... 

C ROBA ... 

Ypoaem. 3aepru• 
:a:oseqsoro BOHOB 

G"+ot ") (.2JH) 2: e,'" -J Pea:a:IUfB ~1:] (las) L 

L16(L16 , 0( )Be8 2,90 2,0 0 96 6) 
' 

2,6 

L16(L16' d. )BlO 0,72 2,1 5,0 ci) !5,5 

1,74 2,! <0,2 6) 

2,!5 2,! (4,0) 6) !8,! 

L16(L17,t )B lO 0,72 2,! 5,9 6) 
!5,5 

!,74 2,! (<O,I) 6) 

L1 7 (Li 7 , oC) Be10 3,37 2,1::.3,8 12-7 cl, B) 8;5 

Li 7 (Lj
6 

,ct)B11 2,!3 2,! 0,68 6) 0,28 

4,46 2,! 0 74 6) 
' 

I,I8 

L17(Li 7 ,t)~1 2,1J 2,1 o,1Jcs) 0,28 

4,46 _____ .k,L o 70G) 1,18 
~(L16,oc:)ii!r 2,1) J,O-J,5 o,67-o,nr,.lt) 0,90 

4,46 J,1 1,2) .It) 0.47 

Be9(Li 7 , oc)B12 0,95 3,3-3,8 1,1-1,3 .It) 0,74 

B10(L16, d.) Nl4 2,31 4,5 0,03 :~ 
3.94 4.5 1.! 1.3 

B10(Li7,t) N 14 2,31 4,5 o,o9 8) 
e) 

3,94 4,5 !,1 1,3 

c12CLJ.6 • ex) N14 _ 3.94 __2,~-hQ ____ ~2_.2 a) _ 1,3 

a) G'"+o+ 14 (.2J+4) f e; B OTHOm6HHH R OCHOBHOioiY COCTOBHHD 

COOTB6TCTB6HHOrO ll,llpa . 

0) M,N,Huberman, M.Kamega1, G.C,Morrison,PhTs,RIT.l29(196J)791. 

B) T,G.Dzubq, J,I4,Blair, PhTs,R""v-.1J4 (1964)B 586. 

r) J .J .Leigh, J ,II.Blair, PhTs ,R~.121 (1961)246, 

A) R,K,Hobb1e, C,W,Lew~a, J,M,B1a1r, PhTS.ReT.124 (1961)1506, 

e) G,C,IIorr1son, N.H.Gale, M,Hussain, G.KurraT, Proo,Third Coaf,Reaot. 

Between Compl.Nucle1, Asilomar, 196), 

ll) R.K,Hobbie, F,F. Forbes, Phys,ReT.l26 (1962) 21)7, 


