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1. BBEJJ:EHHE 

OP;HOH H3 BIDKHhlX npoõnesr H3yqeHHH CBOHCTB anesrearapasrx uacrau 
B pasrxax COCTaBHhlX Mop;eneií HBnHeTCH enaaoe onacaaae cnercrpa Macc 

THJKenhlX H nerxax Me30HOB. B nocnenaee BpeMH 3KCnepHMeHTaJIbHO 06Ha

PY)I(eHO MHOro HOBblX nerxax Me30HHhlX pe30HaHCOB, nOp;TBepJK.n;eHO cyme

CTBOBaHHe panaansasrx B036YJK.n;eHHblX COCTOHHHH HeKOTOpblX ner-xax 
Me30HOB H nonyxeast õorree TO~ble naaasie 06 HX Maccax. Bce 3TO CBHp;e

.renscrayer o He06xoP;HMOCTH nonaoro nOHHMaHHH cnexrpa H CBOHCTB 

Me30HOB. 

Ilpa OnHçaHHH cnexrpa Macc THJKenblX Me30HOB aaaõonee qaCTO acnorrs

3YlOT aepernrnraacrcxae nOTeHQHaJIbHble MOp;enH. npHMeHHMOCTb aepena

THBHCTCKOrO npH6nHJKeHHH B 3TOM crrysae 060CHOBaHá MaJIOCThlO penHTHBHCT

CKHX' nonpasox, KOTOpblMH B nepaosr npH6nH)KeHHH MO/KHO npeaefipexs. 
C YMeHbllleHHeM MaCCbI xsapxa porrs penHTHBHCTCKHX 3ct><peKTOB CHJ1bHO 

B03paCTaeT. OueHKH nOKa3blBaIDT, qTO cpenaae CKOpOCTH p;BHJKeHHH U, 

d , S H C KBapKOB B Me30Hax .,COCTllBnHlOT npar-repao nOnOBHHY CKOpOCTH 

CBeTa. TaKHM <;>6pa30M, nerxae Me30Hbl npencraanmor C060H penRTHBHCT

• CKHe CBH38.HHble CHCTeMbI. Ilpasreaeaae ,lI,JIH HX OnHCaHHH HepenHTHBHCT

CKHX nOTeHUHaJIbHhlX MOp;eneH neonpaanaao, n03TOMY ,lI,JIH ep;HHOrO OnH-: 

CaHHH cnexrpa MaCC xax nerxax, TaK H THJKenhlX Me30HOB, He06xoP;HMO 

nOnb30BaTbCH penHTHBHCTCKHMH KBapKOBhlMH MOp;enHMH. PenHTHBHCT

CKOe p;HHaMHqeCKOe OnHCaHHe Me30HOB H 6apHOHOB na OCHOBe acnorrs

30BaHHH ypaBHeHHH Bere-Cormarepa P;aHO B /1/ , aapaanaoamaã nonxon 

K OnHCaHHlO Macc Me30HOB rrpaaenea B paõore /2/ . 

B P;aHHOH pa60Te HcnOnb30B8.Ha penHTHBHCTCKaH KBapKOBaH MOp;enh, 

,nOCTpOeHHaH na OCHOBe KBa3HnOTeHUHaJIhHOro MeTOp;a Jloryaoaa-Taaxe
nHp;3e /3,4/ . 

2. PEJl.RTHBHCTCKHll CnEKTP MACC BEKTOPHhIX
 

H nCEBJJ:OCKAJI.RPHhIX ME30HOB
 

KBa3HnOTeHUHaJIbHOe ypaaaeaae Jloryaoaa - 'I'aaxerranse, OnHCbIBaID

utee .n;aYXqaCTHtlHYlO penHTHBHcTCKyID COCTaaHYlO CHCTeMY, MOJKeT 6h1Tb 

npe06pa30BaHO /4/ K rnpep;HHrepOBCKOMY BHp;Y 

2 .... 2 3 ....b(M) p .... ....... .... dq
(-- - -) 'l'M(P) = fV(p, q; M) 'l'M(q) --, 
~R 2#.L a (2") 3 (1) 

". -----
G~"hCah dt;'Ud~H }mcnrryr \ 
S1b\'~Y~iu~X !:!f c."J~l1Jnay.lfA '.. 

. _ 6~'i~J!t:~)T!;KA 
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rne 'I'J~ - CnpOeKTHpOBaHHaH na nOJIO)KHTeJIbHO-qaCTOTHhle COCTOHHHH 

KBa3HnOTeHl~HaJIbHaHBOJIHOBaH cPYHKUHH CBH3aHHOH CHCTeMhl, V(p,q;M) 
KBa3HnOTeHUHaJ1, BhlqHCJIHeMhlH c nossomsio aMnJIHTY,D;hl paCCeHHHH BHe 

3HepreTHqeCKOH nOBepxHOcTH /3,4/ , ml,m2 - MaCChl B3aHMO,D;eHCTBYlOmH X 

qaCTHU, M - vracca caasaaaoro COCTOHHHH, P - OTHOCHTeJIbHhlH HMnYJIbC 

qaCTHU 

M4_ (mi-m~) 2
El~ E 1E 2 (2) 

fl R= -M- = E + E 
1 2 4M 3 

2 2 222 2 MM -m2+ rol -m 1+m2 

El:~ =M; El= E2 = 
2M2M 

2 1 2 2 2 2)	 (3)b\(M) =	 --o [M - (m l +~) ](M -(m 1-m 2) •
 
4M2
 

YpaBHeHHe (1) HMeeT q>OPMY, Y,D;06HYIO ,D;JIH BhlqHCJIeHHH vracc CBH3aHHhlX 

COCTOHHHH. TIpocTeHlllHe rrpar-repsr HCnOJIb30BaHHH ypaBHeHHH (1) ,D;JIH 

nOJIyqeHHH MaCCOBhlX cPOPMYJI 6hIJIH" paccMoTpeHhl B /4/ • 

TIpHMeHHM YPaBHeHHe (1) ,D;JIH aHaJIH3a caepxronxoro paCI.IJ;enJIeHHH 

B Me30Hax:. nJIH 8 -COCTOHHHH cPopMYJIa ,D;JIH onpeneneaaa MaCChI Me30Ha 

6Y,D;eT HMeTb BH,D; 

2 
2	 3211 as 1'l'(0)\ ~ -} 

(4)b (M) ) = Wij = E" ij + -- .<8 i ·8 j > , [ .~-	 i' 9 mi l11 j2flR J 

rne BhIAeJIeH lUIeH cnHH-cnHHoBoro B3aHMO,D;eHCTBHH, S i,j , ffii,j - cnaa 

H wracca icaapxa (aHTHKBapKa), 'l'(0) - BOJIHOBaH cPYHKUHH B HYJIe OTHO

CHTeJIbHOH KOop,D;HHaThl KBapK-aHTHKBapKOBOH napsr, E" ij axrnouaer sce 

OCTaJIbHhle tIJIeHhl, ne CBH3aHHhle CO cnHH-cnHHOBhIM pacmenneaaesr (nepe

JIHTHBHCTCKYIO aaeprmo CBH3H, paarranaoro porta ae 3aBHCHI.IJ;He OT cnana 

peJIHTHBHCTCKHe nonpaajcn , npHMeCH rJIIOOHHoro KOH,D;eHCaTa H T .n.] ~ 
Y}J.06HO BBeCTH CJIe,D;YlOmee 0603HaqeHHe: 

2
8f1a s\'l' (O) I (5)--_._---

ú.) ij 9mim j 

rne as	 - KOHCTaHTa CHJIbHorO B3aHMO,D;eHCTBHH; Torna ypaaaeane (4) 

MO)KHO nepenacars TaK: 

lo b 2(M) (6)
[----] ij = Wlj = E" i' + A ú.) i' 

21l R J J 

2 

-3 ,D;JIH nCeB,D;OCKaJIHPHhIX (18 O) Me30HoB, 
rne A - { (3- 1 }J.JIH aexropasrx S 1) Me30HOB. 

TIO,D;CTaBJIHH B ypaBHeHHe (6) onpe,D;eJIeHHH (2) H (3), nOJIyqHM nsr
pIDKeHHe MH Macehl Me30HOB: 

M[ M2 - (m1 + m j ) 2)[ M2 - (m1 - fi J) 2 ] 

------M4 =-(m1_m~) 2- = 2W i j • (7) 

BhlpIDKeHHe (7) npe,D;CTaBJIHeT C060H cHcTeMY H3 ,D;BYX YPaBHeHHH: 

O,D;HO - ,D;JIH nCeB,D;OCKaJIHpHOrO, ,D;Pyroe - ,D;JIH aexropnoro Me30Ha. 

3. OTIl1CAHl1E GOCTOHHl1H 

EhIJIO 3MnHpHqeCK~ aasreseao, qTO BeJIHqHHa ~ = M~ -M ~ HBJIH:TC~ 
npaKTHqeCKH nOCTOHHHOH }J.JlH acex Me30HOB, conepxcautax, no KpaHHeH 

Mepe, O,D;HH JIerKHH KBapK ·C~:::: 0,56 r3B 2) /5,6/ . 3TO COOTHOllleHHe MeHH

eTCH ,D;JIH qapMOHHH (A :::s 0,7 r3B 2 ) H eme õonsure - }J.JlH 60TTOMOHHH H TO

nOHHH. YBeJIHqeHHe BeJIHqHHhl ~ ,D;JIH Me30HOB, COCTOHmHX H3 TH)KeJIhIX 

KBapKOB, MO)KHO KaqeCTBeHHO 06'bHCHHTb CJIe,D;YlOlUHM 06pa30M /5/. OpH 

ml mj 
YBeJIWJeHHH npHBe,D;eHHOH MaCChI fl ij = m OCHOBHOH BKJIa,D; zraer 06

,	 jmi+ 
JIaCTb 60JIee MaJIhlX paccroxaaã Me)K,D;Y KBapKaMH. B 3TOH 06JIaCTH' KY

JIOHOBCKHe nortpaaxn K Y,D;ep)KHBalOmeMY noreauaany CTaHOBHTCH 60JIee 

cyuiecraeaasrsnr, qTO npHBO,D;HT K YBemiqeHHIO BeJIHqHHhl ~. LJ:nH Me30:' 

HOB c 6JIH3KHMH 3HaqeHHHMH npHBe,D;eHHOH MaCChl BeJIHqHHY ~ MO)KHO 

CqHTaTb npH6JIH)KeHHO O,D;HHaKoBoH. 

l1cnOJIb3YH 3TO 3MnHpHqeCKOe Ha6JIIO,D;eHHe, 6Y,D;eM CqHTaTb ~=0,56 r3B2 

,D;JIH acex Me30HOB, CO,D;ep)KalUHX XOTH 6hl O,D;HH JIerKHH KBapK. LJ:nH J/t/J H 

B~-Me30HOB nOJIO)KHM /!i =0,70 r3B 2 •. nJIH 60TTOMOHHH H TonOHHH BeJIH

qHHa /!i cPHKCHpOBaTbCH ae 6Y,D;eT. 

Torna H3 BhlpIDKeHHH (7) MO)KHO nOJIYtIHTb CHCTeMY YPaBHeHHH ,D;JIH 

HaXOiK,lJ;eHHH Mp H E" ij : 

j M ~ + /!i [ M ~ + ~~~.!_+ m~) ] [ M~ + ~ - (mi - ~~
 
M~ + 2~M; + ~2

- (m~ - m~) 2
 
(8) 

2 2 2 ) 2] Mp[ Mp - (m 1+ mj) ] [ Mp - mi - mj _ 8
 
,-~----=--- - cu ij ,
 

M • _ (m 2 _ m2 ) 2
 
p i j
 

~;[ M~+ Li - (m i + mj) 2 ][ M~ + ~ - (m i _ m j) 2 ]
 
+
 

M~ + 2~ M; + ~ 2 - (m~ _ m~ ) 2
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1 MptM~- (mi +mj)2](M~ -(mi- mi )2) . 8 (9)
+"3	 M4- (m2-m2)2----- == 3(1j 

p i j 

Ilapaxierp CViJ, onpeaeneaasrã BhlpIDKeHHeM (5), nponopnaoaanea 
1'1' (O)I2 . BeJIHqHHa \ '1' (O) \2 MO:>KeT 6hITb oueaeaa .u,JIR Me30HoB, COCTOR

II.J;HX H3 xsapxa H aHTHKBapKa oruroro apossara, H3 .3KcnepHMeHTaJIbHOrO 

3HaqeHHR mapaasr JIenTOHHoro pacnana aexropaoro Me30Ha. COrJIaCHO H3

BeCTHOM cPopMYJIe (CM., nanpar-rep, 17/), 

16"a 2 . . + __em_ e 2 1'1'(0) [2 (l - .!!-a s) ,	 (10)r(V -+ e e") 
M2 q 3fT 

V 

rne a em = 1/137 - nOCTOHHHaR TOHKOM CTpYKTYPhI, e q - sapan xaaprca, 
M - vracca aexropaoro Me30Ha. KOHCTaHTa CHJIbHOrO B3aHMo.u,eMcTBHH 

v 

2 12"a (Q ) = z: - , (11) 
8 (33 _ 2Nr) ln(Q 2/ A~s ) 

rne N t - qHCJIO apOMaTOB KBapKoB, Q <=MV, napasierp AMS 06hlqHO BhI6H

pator 18-81 TaKHM: 

100 M3B .~ ~ 400 M3B.AMS 

B03bMeM AMS= 220 M3B. 

I1cnOJIb3YR BhlpIDKeHHR (5), (10) H (11), nOJIyqHM 

,r(V -+ e+ e-) M~a'a 
cu r =- (12) 

1 18 a 2 e2 m2 (1 - ..!! a ) 
em q i 3" S 

,Z:lJIH .onpeneneaaa napaxierpa CUij B cnynae Me30HOB, COCTOHII.J;HX H3 pasmm
HhIX xsapxa H aHTHKBapKa, BOCnOJIb3yeMcR BeJIHqHHaMH 1'1' (O)\ 2 , paccsa
TaHHhIMH B nOTeHUHanbHhIX Mo.u,eJIRX 16-81 • OTMeTHM TaK)I(e, qTO 6hIJIa 

YCTaHOBJIeHa 3MnHpHqeCKaR 3aBHCHMOCTb I'1'( O) I 2 OT MaCChI Me30Ha 19/, 

KOTOpaR XOpOIllO C0rJI~cyeTcR C pacueraraa. 
CHcTeMa YPaBHe~HM (8), (9) aHaJIHTHqeCKH ae peuiaerca nasce B ca

MOM rrpocror-r cnysae, xorna mi = mj ==itl, r.e • .u,JIH Me~oHoB, COCTOHII.J;HX 

H3 xsapxa H aHTHKBapKa onnoro apostara. B 3TOM crryuae HMeeM 

5 4 6. 3 2 2 !!1
M p+ Mp(4cu - -) + Mp(!!1- 4ln ) + Mp!!1(4cu - -) 

16cu 16tll 
4 

Mp. 4m2!!1 m6. =0, (13)
- + 

cu 
M~_4m23 M2 

p+!!1- 42m 1 
f c - . + - M;-.	 (14) 

88 V M2 +!!1 p 

'4 

Taõnuua 1 
MaCCbI BeKTopHhIX H nceB.u,OCKaJIRpHhIX Me30HOB 

KBapKH 
W 

rsB 
t 

rsB 
Mp Teor. 
rsB 

Mp 3\4n. 

rsB 
Mv TeOp.

rsB 
M" ~l(Ln.
reB 

u-ü ,Jd 0,39 -0,28 di" 0,135 0,13496 j}lAJ 0,760 0,770 

us 0,146 -0,064 K 0,496 °,4m2 K 0,fH7 0,8921 

lAU,oteI, 
SS 0,088 -0,037 

t] 0,543-) 
~' 0,951j(> 

0,5488 
0,95757 \f 1,02 1,0195 

lÁt 0,035 0,045 1) 1,865 1,8646 1). 2,01 2,0072 

Se. 0,028 0,02 1\~ 1,98 1,9?I 1)" 2,12s. -
cC: 0,030 -0,136 1" 2,98 2,981 J/..p 3,096 3,0969 

u.b 0,0106 0,121 &5,28 5,2752 B'" 5,33 -
sb 0,0107 0,154 Bs 5,47 - E>; . 5,52 -
<:.b 0,0108 0,49 l) 6,94

c. - B; 6,99 -
bb 0,0145 -0,257 7 9 400 

)
b ' - Y 9,46 9,460 

tI O.,OHI -1.25 ~t 68,727 - 8· 68,77r*J -
mu,d = 0,32 r3B; m 8 =0,485 r3B; me = 1,6 r3B; mb== 4,85 r3B;
 

Itl == 35 r3B.
t 
* YroJI CMeIllHBaHHR () == -20 o. Ilonpoõaoe oficyxcneane cwrenraaa-

HHH ztaao B paõore 1111 . P 

* * Ilpa BhltIHCJIeHHH MaCChI nceanocxanapaoã tIaCTHUhI wracca nercrop
HOM qaCl'HUhI csaranacs H3BeCTHoM. 

*** I1cnOJIb30BaHhI 'reoperaxecxae npencxasaaaa MaCChI TonOHHH H 

urnpansr JIeIlTOHHoro pacnana H3 pa60ThI 171. 

TaKHM 06pa30M, MhI BH.u,HM, qTO CHCTeMhI YPaBHeHHM (8), (9) H (13), 
(14) HY:>KHO peurars lIHCJIeHHO. Il03ToMY 60JIbIllOM mrrepec npencraanaer 

cnysaà TR:>KeJIhIX KBapKoB, rcorna MO:>KHO nOJIytIHTb npH6JIml(eHHOe aHaJIH

rauecxoe asrpaxceaae .u,JIR M. Ilpoasaona pa3JIO)l(eHHe no WiJ / (00 i + m j) B 

ypaBHeHHH (7), C TOqHOCTblO no qJIeHOB nopaznca W.~ /(m i + m ) 2 nOJIytIHM 
lJ J 
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m1 + ml 
(15) .M2 = (m i + m j ) 2 + 2Wij (tni + fi) j) + W~j 

mifil j 

llnH nexropaoro Me30Ha cornacao (6) 

v (16) ;1Wij = e ij + (LI ij , 

a ,IUlH nceB,noCKaJIHpHOrO Me30Ha 

p 
(17)Wij = e ij - 3(D ij • 

Torna, acnonssyH (15) - (17) , nonyqHM 

m 2 + m~ 
2 2 i J}

6 = Mv - M p = 8úJ 1J' lm i + mJ + (f iJ - (LI ij ) ---- , 
fi i fi j 

oTKy,na 

6 mi m t (18)e ij = [ -- - (mi + m j )] -2~ + (U ij •
 
~ mi+m
 J 

Hrax, MaCChI BeKTopHhIX H nceB,nOCKaJIHpHhIX Me30HOB MorYT 6hITh pac
C4HTaHhI c nor-toun.ro tlHCneHHoro peureaaa CHCTeMhI ypaBHeHHH (8) H (9) 
(nna Me30HOB, COCTOHll.I.HX H3 onaaaxoaoro xaaprca H aHTHKBapKa, - (13) 
li (14). llnH Me30HOB, COCTOHmHX H3 TH)KenhIX KBapKOB, pacsersr ynoõ
aee npoaonars no npH6nH)KeHHhIM <t>opMynaM (15) - (18). Peaynsrarsr 
pacxeroa npaaenensr B raõn. 1. 

4. PA,UI1AnhHhIE B03BY)I(llEHl1H 

CHCTeMa YPaBHeHHH (7) MO)KeT 6hITh TaK)Ke npar-reaeaa ,nJIH BhIqHCne
HHH Macc nceanocrcanapasrx panaansasrx B036Y)K,neHHH Me30HOB. Ey,neM 
paCCMaTpHBaTh Me30HhI, COCTOH1I.J;He H3 xaapxa H aHTHKBapKa onaaaxoaoro 
apor-rara, mi = mj =mq . 

B 3TOM cnysae CHCTeMa YPaBHeHHH (7) npHHHMaeT BH,I:(: f 
M2 _ 4m~ 

(7' )2W. 
M 

2 2 J -2 4 2, Mv- 4mq. . Mv- mq . 2 2 
Mp = - 4<JJ + (----- - 4<u) + 4m , (19) 

2Mv 2Mv q 

2 2 2 4 2
3 Mv - 4m q 1 Mp - m q (20)l=-( +"n'"'"~--). 
8 MV u Mp 

Taõnuua 2 
Maccsr nceB,nOCKaJIHpHhIX panaansasrx B036Y)K,neHHH 

TH)KeJ1hIX KBapKoHHeB 

Ks8.pK8 W 
faB 

E.
feB 

Mp nop. 
fe~ 

Mp":Juct 
rss 

Mv~. 
fel 

J/..v 3,0969 

4" 3,686 

f" 4,030 

'f111 4,415 

T 9,460 

ri 10,0234 

r" 10,3555 

rI" 10,577 

'rCl~) 10,860 

P,030 -0,136 ~c. 2,98 2,981 

cc 
0,019 0,435 ~: 3,60 3,594 

0,0083 0,740 ~~I 3,99 -
0,0045 1,043 ~~II 4,39 -
0,0145 -0,257 ~b 9,40 -
o,oon 0,33 ~~ 9,99 -

bb 
0,0007 0,63 .-,~' 10,33 -

0,0036 0,835 .-,:1 10,56 -
0,0047 1,093 ~~IV) 10,84 -
0,0020 1,239 \7~V) II ,OI - ylv) ~1 ,02 

0,0111 -1,25 Y/t: 68,7'Z7 - e 68,771K) 

0,0032 ....o,43 ~~ 69,563 - g' 69 576K), . 

tI 
0,00186 -0,09 ~: 69,900 - r/ 69,913-) 

e-' 70,061·)0,0013 0,06 ~:l 70,005 -
Maccy aexropaoro panaansaoro B036Y)K,neHIDI 6y,neM CqHTaTh H3BeCT * Hcnorrsaoaaasr reoperanecxae npencxaaanaa Macc BeKTopHhIX 

HOH. Torna H3 ypaBHeHHH (7') nonyuar-r BhlpIDKeHHe,I:(JIH MpH l : qaCTH~ cesteücraa TonOHHH H mHpHHhI nenTOHHhIX pacnanos H3 paõorsr /7 ( 
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Ilapasrerp cu 6Y,lJ;eM BhIqHCJHITh, HCnOJIhaYH 3KCnepHMeHTanhHOe saa

xeaae lllHpHHbI JIenTOHHOrO pacnana BeKTOpHOrO pazraansaor-o aosõyacne


HIDI, no cPopMYJIaM (11) H (12).
 
Cpena pa,lJ;HaJIhHhIX Boa6Y)f(,lJ;eHml JIerKHX MeaOHOB HaM60JIee YCTaHOB


JIeHHhlM HBJIHeTCH pazraansnoe Boa6Y:JK,lJ;eHHe p -sresoaa- p'(1600). K co


)f(aJIeHHlO, axcnepasrearansnoe aaaseaae 'llIHpMHhI nerrroaaoro pacnana
 Iro' (1600) onpenerreao c oxeas õorrsmoã rtorpeumoc'rsro: ,f(p' .... e+e} =
 

= (7,5 ± 5,3) K3B, n03ToMY r-racca pa,lJ;HaJIhHOrO Boa6Y:JK,lJ;eHHH 17-MeaOHa
 f 
17' ne MO)f(eT 6bITb onpeneneaa ,lJ;OCTaTOtIHO TOtIHO c nOMOI.I.J;blO rpopsryrr 

(11), (12) H (19). MO)f(HO yrcasars rrpHMepHbIH HHTepBaJI Macc, B KOTOpOM 
.~~ 

tJ;OJI:JKeHHaXO,lJ;H~hCH 1T'-Me30H: M,{:=,0,13 -:-1,25 r3B. 

Ha BepXHlOlO rpaHHIJ;Y sroro HHTepBaJIa norranaer MeaOH 17 (1300) 
(3KcnepHMeHTaJIbHOe saaxeaae MaCChI M 17(1300) = (1,3 ±0,1) r3B), KO


TOphIH rrpHHHTO anrepnperapoaars KaK panaansaoe Boa6Y:JK,lJ;eHHe 17 -xreso


na. ECJIH npaaars , tITO Macca "' -Me30Ha COCTaBnHeT rrpavrepao 1,25 r3B,
 

TO MO:JKHO norrysars rrpH6nHaHTenbHYlO OIJ;eHKy urapansr rrerrroaaoro pac

nana p '-MeaOHa: r(p' -+ e+ e") ~ 2,2 K3B. 

Pa,lJ;MaJIbHhIX B036Y)f(,lJ;eHHH TH)f(eJIhIX KBapKOHHeB H3YtIeHO ropasno
 

õonsuie. CYI.I.J;eCTBYIOT ,lJ;OBOnbHO TOqHhIe 3KcrrepHMeHTaJIbHbIe zraaasre no
 

MaccaM rpex nepasrx sercropasrx pa,lJ;HaJIbHhIX B036Y)I()J;eHHH B CC- H nHTH 


B bb -CMCTeMax, a TaK:JKe rro lllHpHHaM HX nemOHHhIX pacnanoa. 113BecTHO
 

ronsxo O,lJ;HO rrCeB,lJ;OCKaJIHpHOe Pa,lJ;HaJIbHOe B036Y:JK,lJ;eHHe TJ~ B cc -cncrexre.
 

B raõn. 2 npaaeneasr MaCChI rrCeB,lJ;OcKanHpHhIx panaansnsrx Boa6Y)I()J;eHHH
 

B cc, bb- H tt-cHCTeMax, paCCtIHTaHHbIe no cPopMYJIaM (11), (12), (19)
 
H	 (20). 

5.3AKJUOtIEHI1E 

C,lJ;eJIaeM HeCKOJIbKO aaKJIlOqHTenbHhIX aaMetIaHHH rro rroaony 060CHO

BaHHH cPOPMYJIhI (4). )1.JIH ee nonYtIeHIDI Ha,lJ;O rrocrpoirn, KBaaHrrOTeHIJ;Han 

CBHaaHHOH ,lJ;ByxKBapKoBmi: cacrexrsr, rrO,lJ;CTaBHTb ero B KBa3HUOTeHIJ;Hanb

noe ypaaaeaae (1) H ycpeznnrrs rro BOJIHOBbIM cPYHKIJ;HHM S -COCTOH~HH. 
Ilpa 3TOM BoaHHKalOT tIJIeHbI ,lJ;BYX THnOB: aaBHCHI.I.J;He H ae aaBHCHI.I.J;He OT 

cnHHOB xaapxa H aHTHKBapKa. 3aBHCHlUMe OT crrHHOB qJIeHhI 6Y,lJ;YT nonpaa I 

KaMH 60JIee BhICOKoro nopamca MaJI~CTH rro as H V2/c 2, qeM ae aaBHCH f 

I.I.J;He OT cnHHOB BKJIa,lJ;hI. Il03TOMY B cPopMYJIe (4) BaHT ronsrco HaH60JIb
• 1 

~:lllHH aaBHCHI.I.J;HH OT CIIMHa nrrea, 06YCJIOBneHHhIH O,lJ;HormoOHHhIM 06MeHoM. 

Bce ae aaBHCHllU1e OT CIIMHa axnazrsr aronoseasr B BenHtIHHY (ij , KOT,OpaH 

B ,lJ;aRHOH MO,lJ;eJlH HBnHeTcH"cPeHoMeHOnOrHtIeCKHM napar-rerpoja. KOHeqHO, li 
MO)J(HO rrorrsrrarsca HBHO nstmrcarr, xneasr, BXO,lJ;HI.I.J;He B (ij , HO nrra HX 

BhItIHCneHHH norpeõyerca nansneâuraa KOHKpeTHaaIJ;HH MO,lJ;eJIH (HY:JKHO I 
I 

nerrars nononaarensasre npenrrorroaceaaa o xapaxrepe BaaHMO,lJ;eHCTBHH, i 
I 

O BOJIHOBbIX cPYHKIJ;HHX CHCTeMbI H r.n.) . Hcnorrsaoaaaae BeJlHtIHHhI e ij KaK I
I 

cPeHOMeHOnOrHtIeCKOrO napar-rerpa, C npyroã CTOpOHhI, nOaBOnHeT TaK:JKe I 

KaqeCTBeHHO YtIeCTb HerrpeHe6pe:JKHMbIH axnan B BOnHOBhle cPYHKIJ;HM HeKO-

TOphIX MeaOHOB paaJIHtIHhIX rrpasreceã, TaK, aanpaxsep, He,lJ;aBHHe HCCJIe,lJ;O

BaRHH CO,lJ;ep:JKaHHH CTpaHHhIX H HeCTaH,lJ;apTHhIX KBapKOB B TJ H TJ' MeaOHaX 

na OCHOBe HaYtIeHHH a,lJ;pOHHhIX pacrrazros J/t/! nOKaaaJIH, tITO BOJIHOBaH 

cPYHKIJ;HH rI' Iv,leaOHa CO,lJ;ep:JKHT (35 ±18) % ,lJ;OnOJIHHTeJIhHOH KOMrrOHeH

rsr, KOTopaH MO)f(eT 6hlTh HCTOJIKOBaHa KaK npaxrecs rJI100HHH HJIH paznrans

HhIX B036Y:JK,lJ;eHHH / 10/ . 3TOT BKJIa,lJ; ae HBJIHeTCH MaJIhIM, n03ToMY ,lJ;IDKe 

npH6JIH:JKeHHhIe rrO,lJ;XO,lJ;hI ,lJ;On:JKHhI ero TeM MJIH IDIbIM crrocoõosr YtIHTbIBaTb. 

IlpHHHMaH BO BHHMaHHe ace asnnecrcasaaaoe, MO:JKHO C,lJ;eJIaTh BhIBO,lJ; O TOM, 

qTO BH,lJ; napar-rerpa (ij ne KOHKpeTHaHpOBaJICH, a ero xacrreanoe saaxeaae 
BhItIHCnHnOCh MH OCHOBHhIX COCTOHHHH C rrOMOI.I.J;blO MCnOJIbaOBaHHH 3MnH

pasecrcoro cPaKTa nOCTOHHCTBa BeJIWlHHbI ~ =.M }M~; ,lJ;JIH pa,lJ;HaJIhHhIX 

Boa6Y:JK,lJ;eHHH - c rrOMOI.I.J;hlO HcrrOnh30BaHHH MaCChI sexropaoro MeaOHa 

KaKBXO,lJ;HOrO napar-rerpa. 

B paõore /5/ nOJIYtIeHhI npocrsre MaCCOBhIe cPopMynhI nna BhItIHCne

HHH Macc rrceB,lJ;OCI<:aJIHpHhIX M BeKTopHhIX MeaOHOB B HepenHTHBHCTCKOH 

KBapKOBOH MO,lJ;enH. 3TH cPopMynhl nparaeaeasr nrra pacsera Macc KaK 

TH:JKenhIX, TaK H JIerKHX MeaOHOB. IloJIYtIeHHoe COrJIaCHe TeOpeTHtIeCKHX 

npencxasaaaâ' c axcrrepawrearansnsnaa ,lJ;aHHhIMH HBnHeTCH, rro. aamesry 

MHeHMlO, B HaBeCTHOH crenena cnYtIaHHhIM, nocxonsrcy npa BhIBO,lJ;e Macco

BhIX cP0pMyn 6hIJI cnenaa pan neonpaanaaasrx ,lJ;orrYI.I.J;eHHH. OCHOBHOH He

,lJ;OCTaTOK COCTOHT B rrpHMeHeHMH HepenHTHBMcTCKOH MO,lJ;enH K ne'rKHM 

MeaOHaM, rne Cpe,lJ;HHH CKOpOCTb ,lJ;BM:JKeHMH xsapxa v COCTaBnHeT õonee 

rronOBHHhI CKOpOCTH CBeTa. Bcne,lJ;cTBHe McrronhaOBaHMH HepenHTHBHCTCKO

ro rrpM6nM:JKeHHH onyniensr tIJIeHhI, HMelOI.I.J;He nopanox v2/c 2 H naronme 

B paCCMaTpHBaeMOH MO,lJ;enM BKJIa,lJ; B Maccy JIerKMX Me30HOB nopanxa 20%. 
B 3TOH paõore TaK:JKe õsrrro acnonssoaaao COOTHOllleHHe I'P (O)! 2 / Il tj 

mim 
.... const (rne Il i' = --o_J - npaaeneaaaa r-racca}, rcoropoe MO:JKeT 6hITb 

J mi «m j 

060CHOBaHO rorrsxo B HepeJIHTHBHCTCKOH MO,lJ;enH H, reate norcaastaaror 
OIJ;HeKH, nnoxo cornacyerca c pacverasra I'PCo).1 2, OCHOBaHHhIMH aa HCrrOJIb

aOBaHMH axcneparaerrransasrx aHaqeHHH IllHpHH nerrTOHHhIX pacnanon BeK

TOpHbIX MeaOHOB. 

'ABTOPhl BhIpa:JKaIDT 6JIarO,lJ;apHOCTh A.H.TaBXeJIH,lJ;ae, B.A.MaTBeeBY, 

K.r.tIeThlpKHHY, Il.H.BorOJI1060BY, c.B.repaCMMOBY, M.H.K06pIDICKOMY, 

,ZJ;.I1.MeJIeXOBY aa norreaasre COBeTbI H o6CY)f(,lJ;eHHe peaYJIbTaTOB . 

JlHTEPATYPA 

1. MitraA.N., Mittal A. - Phys. Rev. Lett., 1986, v.57, No.3, p.290. 
2. Tepacuuoe "C.E. Bapuauuonuuü noõxoõ K onucanuto CTaTUlJeCKUX CBOUCTB aàpouoe 

B pe.tzRTUBUCTCKOU uoàenu «eapxoe. B KH.: Keaptcu - 82. M.: l1Jll1AR CCCP, 1983, 
c.314. 

3. Logunov A.A., Tavkhelidze A.N.	 - Nuovo Cim., 1963,29, p.38,O; 
(/JaycTOB P.H. - 3CfAJl, 1972,3, c.238; Annals ofPhys., 1973,78,176. 

8 9 



4. Maprunentco A.n., r/JaycT06 P.H. - TMr/J, j985, 54, c.179. 
5. FrankM., O'DonnelP.l. CERN-TH 4367/86,1986. 
6. 19iK., Ono S. - Phys. Rev. D, 1985, 32,232. 
7. Buchmüller w., TyeS.-H.H. -Phys. Rev. D, 1987,24, p.132. 
8. Eichten E. et ai. - Phys. Rev. D, 1980,21,203. 
9. Hara Y. - Prog. Theor. Phys., 1981, 65, 1987. 

I
t 

10. Baltrusaitis et ai. - Phys. Rev. D, 1985,32, p.2883. 
11. r/JwlUnno6 A.T. - Yr/JH, 1982, 137,201. 

'4 
.~ 

I
I 
I 

tI 
I ~ 

\ 
I 

PYKonHCb nocryrrnna B H3,n:aTeJIbCKHH OT,n:eJI 
15 anpena 1987 rona. I 

TEMAT~qECKHE KATErOP"H nYBRHKAUHH
 

OBDE~HHEHHOrO HHCTHTYTA H~EPHYX
 

HCCJlE~OBAHJ.1H
 

TeMaTHKaHH,neKC 

13. TeXHHK8 $H3H4eCKoro 3KcnepHMeHT8 

14. HccneAoBaHHR TBepAblX Ten H mHAKOCTe~ 

RAepHWMH MeTOAaMH 

15. 3KcnepHMeHT8nbH8R $H3HKa RAepHblX peaK4H~ 

npH HH3KHX 3HeprHRX 

16. ~o3HMeTpHR H $H3HK8 38~HTbI 

17. TeopHR KOHAeHCHpoa8HHoro COCTORHHR 

18. Hcnonb30a8HHe pe3ynbTaToa H MeTOAOB 
$YHAaMeHTanbHblX $H3H4eCKHX HccneAOBaHHH 
B CMemHblX 06naCTRX HaYKH H TeXHHKH 

19. DHo$H3HKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4ecK8R $H3HK8 B~COKHX 3HeprH~ 

3. 3KcnepHMeHT8nbHaR He~TpoHHaR ~H3HKa 

4. TeopeTH4eCKaR $H3HKa HH3KHX 3HeprH~ 

5. M8TeM8THKa 

6. RAepHaR cneKTpOCKonHR H paAHoxHM~R 

7. $H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YCKopHTenH 

10. AB!OMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~X 

A8HHblX 

11. Bbl4HcnHTenbH8R M8TeM8THK8 H TeXHHK8 

12. XHMHR 

10 'I
 



HET nH fiPOBEnOB B BAWEA BHBnHOTEKE? 

8111 MOllteTe DOJIY'IHTb DO DO'ITe nepe'IHCJieHHble HHllte KHHI'H, 

eCJIH OHM He 6biJIH 38K838Hbl paHee. 

A9-82-661t 

A3,1t-82-70it 

A11-83-511 

A7-83-61tlt 

.112,13-83-689 

A13-81t-63 

.112-Bit-366 

.Q1,2-81t-599 

ll17-81t-850 

.Q10,11-84-818 

114-85-851 

1111-85-791 

1113-85-793 

113,4,17-86-747 

TPYAW coa~aHMR no KonneKTMBHWM MeTOAaM 
YCKOpeHMR • .Qy6Ha, 1982, 

TPYAW IV lleliCAYHaPOAHoi< WKOIIW no Hei<TpOHHOH 
~M3MKe, .Qy6Ha, 1982. 

TPYAW coaewaHMR no CMCTeMaM M MeTOAaM 
aHanMTM~eCKMX aw~MCneHHM Ha 38M M HX nPMMeHeHHD 
8 TeOpeTM .. eCKOH ~M3MKe, ,lly6Ha, 1982. 

TPYAW KeliCAyHapoAHOi< WKonw-ceMMHapa no ~M3MKe 
TR•enwx MOHOB. AnymTa, 1983. 

TPYAW pa6o .. ero coae~aHMR no npo6neMaM Msny«eHMR 
M AeTeKTMpoaaHHR rpaBMTa~MOHHWX aonH. .Qy6Ha, 1983. 

TPYAW XI KeliCAYHBPOAHoro CMMnoaMyMa no 
NAepHOi< aneKTPQHMKe. 6paTMcnaaa, 
4exocnoaaKMR, 1983. 

TPYAW 7 KeMAYHBPOAHOro coae•aHMR no npo6neMBM 
KBBHTOaoH TeOPMM nonA. AnymTB, 1984. 

TPYAW VII KeMAYHBPOAHoro ceMMH&Pa no nP06neMaM 
~M3MKM BWCOKMX 3HeprMH • .Qy6Ha, 1984. 

TPYAW m Ke)I(AyHapOAHOro CMM003MYM8 no M36DBHHWM 
npo6neMBM CTBTMCTM .. eCKoH MeXBHMKM • .Qy6Ha,198lt, 
/2 TOMB/ 

TPYAW V Ke*AYHapoAHoro coae~aHHR no npo-
6neHaH HaTeHaTM .. eCKOrO HOAenMp088HMR

0 
npo· 

rpaHHHPQBaHMO M HaTeH3TM .. eCKMH HeTOABM pe~
HMA ~M3M .. eCKMX 3aAa ... ,lly6Ha, 1983 

TPYAW IX Bcecoo3Horo coae~aHMR no ytKOPMTenRH 
3aPA*eHHWx "aCTM~. AY6Ha, 1984 /2 TOMa/ 

TPYAW HeMAYHaPOAHOH wxonw no crpyKType 
AAPa, Anywra, 198S. 

TPYAW He*AYHaPOAHOro coae~aHMA no aHanMTM .. ecKMM 
8W4HCneHMRM Ha 38M H HX npHMeHeHHD B TeopeTH4e
CKOH ~M3MKe. ,lly6Ha,1985. 

TPYAW xn He*AyHapoAHoro CMMn03MyHa no AAepHOH 
3neKTPQHMKe . .Qy6Ha 1985. 

TPYAW Y He*AyHapOAHOH wxonw no HeHTPOHHOH 
~M3MKe. Anywra,1986. 

3 p, 30 K. 

5 p. 00 •• 

2 p. 50 K. 

6 p. 55 K • 

2 p. DO K. 

.. D• 50 Ko 

It p. 30 K, 

5 p. 50 K. 

7 p. 75 •• 

3 D• 50 IC. 

13 p.50 1(. 

3 D• 75 K. 

4 p. 

4 p. 80 K. 

4 p. 50 K, 

3axa3bl Ha ynoMHHYTble KHHrH MOryT 6b1Tb HanpaaneHw no anpecy: 
101000 Mocxaa. rnaa"oqTaMT. n/H 79 

H3ABTenbCKHi OTnen 06beAHHeHHOrO HHCTHTYTB HnepHbiX HccnenoaaHHI 

ranxHH B.O., «<»aycTOB P.H. 
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B Pe.JI.RTHBHCTcxoii KBapxosoii Mo,neJIH 
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The Mass Spectrum of Vector and Pseudoscalar Mesons 
in Relativistic Quark Model · 

On the basis of the quasipotential method of describing the 
relativistic bound states, the mass spectrum of vector and pseudo
scalar mesons is analysed. The found theoretical expressions are 
in good agreement with the experimental . data for heavy as well 
as for light mesons. 
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