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MATPUYHBIN 3JEMEHT PACIIAJIA 7° »>ee” B ITYHKAPE-
WHBAPUAHTHOH KBAHTOBOI MEXAHUKE

Beenenne. B Hacrosmiee Bpemsi CranaaptHass Mogenb ONHUCHIBAET MOJ1aB-
JSIOILEE MPOLECCOB B (DU3UKE 3JIEMEHTAPHBIX YyacThll. OTHAKO TEOPETUYECKUE
pacyeTsl Il HEKOTOPBIX MPOLIECCOB MMEKOT 3HAUYUTENBHBIE PACXOKICHUS C
AKCIIEPUMEHTAIBHBIMU JaHHBIMU. [103TOMYy M3ydeHHe TakuX MPOLECCOB, K KO-
TOPBIM OTHOCHUTCS JaHHBIN pacma/l, MPeJCTaBIISIOT 0COObII HHTEepeC s “Tpo-
Bepku”~ CrangaptHoit Mogenu [1].

Marpu4HbIi 3J1eMeHT pacnaga z° —ee’

B nanno#t ctathe OyjeM paccMaTpuBaTh ME30H 7°(qq) KakK peJISITUBUCT-
CKYI0 CBA3HYIO CUCTEMY KBapka ¢ M aHTHMKBapKa § B paMKax IMyaHKape-
WHBAapHAHTHOM KBaHTOBOM Mexanuku miau PIJ] [2, 3]. Torma mpouecc pen-
KOro pacrnajaa z°—ee” 00yCIOBJIEH B3aUMOJIEICTBUEM KBAapKOB, BXOISIIINX
B 7°- Me30H. PaccMoTpuM, kakum o0Opa3oM MaTpUYHBINA 3JIEMEHT 3TOTO
pacnajna

Mz’ >ee')=<ee" |S-1|z°> (1)
CBSI3aH C MATPUYHBIMH 3JIEMEHTAMU MPOILIECCA AHHUTUJIIALIMM KBAPKOB B 3JIEK-
TPOH-TIO3UTPOHHYIO Tapy.

O003HAUYNM BEKTOP COCTOSIHUSI CBS3aHHOW JIByXYACTUYHOW CUCTEMBI C UM-

yJbCOM P , MACCOM M, , CIIHHOM J U €ro MPOEKIMel u Kak
|P,J, i, M, >. (2)

B nyankape-WHBapMaHTHOW KBAHTOBOW MEXaHHMKE BEKTOP COCTOSIHHS (2)
CBSI3aH C BEKTOPOM COCTOSIHUS JIBYX CIIMHOPHBIX 4acTull | P, 4, p,, 4, >, BXO-
JAIIUX B CACTEMY COOTHOILIICHUEM [2]:
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a)ml(pl)a)mz(pz)Mo X
[P0, M =3 3[R \/ o ), (K)o, (P)

XY (O @) < SV, SV, | SA><Im, sA | Ju > x (3)
x @y (K)Dj (R )3, (R, ) [ Py Aoy Py 2, >,
rae @y (k) - BOIHOBas (DYHKIIMS YaCTHIIBI, KOTOPas HOPMHPOBAHA YCIIOBHEM

> Jdk o () F =1. (4)

B cootnomenuu (3): <sw,s,v,|SA> — koahduuuent Kiebmia-I'opnana
rpynnsi SU(2); D)?(f,)- MaTpulla BUTHEPOBCKOTO BpallleHUs (CM., HAIIpUMeED,
[4]); Y, (6., 0) — chepudeckast GYHKIHS, 3aBHUCAIIAS OT YIIIOB OTHOCHTEIBHO-
r'0 UMITyJIbCa Kk , KOTOPBIi 3371a€TCSI BBIPAKCHUEM:

- 1. P [m-m{-Ma, (p,)-a,(B)
k=>(P—P,)+ Lo Moo, 1] (5)
2 M, Oy, (P) + M,
JI71st IceBAOCKAIAPHOTO Me30Ha J =1=S=0 U MO3TOMY BhIpaxkeHue (5) B
crcTeMe MOKOos (P =0) CYIIECTBEHHO YIIPOCTUTCS
|7° >4 P=0,M,>=> /8ijd12q>(k)|12,—,1,—12,,1>. (6)
= T

[TockonbKy Juist z°- ME30Ha BEKTOP COCTOSIHUS SIBJSIETCSI CyNEepHO3uLUen
BUJA

\/_(|uu >—|dd >) (7)

MaTpU4HbIN 37eMeHT (1) ¢ yueTom (6) 3anuiiercs B BUIE

Mz > ee’) =3 | [dK [0, (MO T > ee’) - @)

2 o _
—@, (M P (dd —ee"))
Jliis mporiecca z° —ee’, BCICACTBUE COXPAHCHHS YTJIOBOTO MOMEHTA, BHO-
caT BKJIaa quarpammbl dDeliHMana BUa, KOTOPbIE OTOOPaKEHBI HA PUCYHKE 1:

o 0 -
Pucynok 1 — Jluarpammel deiinmana npouecca 7 —>€€’

118



Hcnonp3ys npaBwia deriHMaHa, 3alUIIEM MATPUYHBIE DJIEMEHTBI, COOT-
BETCTBYIOLME JaHHBIM JuarpaMmam mnporecca ud —ee':

_ - d* _
ME (U > ee?) =efef [ o1 (@0, (P2, )7 (@+m)7 " (prm,)

9)
X, (ky,m, ) 7" (P, +(@—K,) +m,)y v, (ky,m,),
@) (1 1iv oY a2p2 d‘q — p p y
M P (uo —>ee’)=ele J(w (@0 (P )y @+ M) U (Bum)x
<1, (K, my)7” (K, — (P, +8) +m,)y“v_, (K, m,),
rae dbyHakmouu 1,(q) 1 1,(q) 3a1af0TCS BRIPAKCHUSIMH:
1
| = , 11
(@) (@ =mZ)(p, + ) (P, + 4 —K,)* =M (P, + @) — (K, +K,))? (1)
1
I, = 2 2 2! 12
O = (@ =) (P + a7 (ps + A=k~ )Py + @) — (ko + ko) (12)
C
p, = (K2 +m?,K), p, = (VK2 +m?,—K) (13)

MatpuuHbIe IeMEHTHI ISl peakiuu dd —ee’ aHAJIOTUYHBI COOTHOIIIE-
HusiMm (11) u (12). Takum o6pa3oM, B paMKax IyaHKape-UHBAPUAHTHOU
KBAaHTOBOMI MEXaHMKM 3aJaya pacueTa MaTPUYHOTO 3JEMEHTa Ipolecca
7% —ee" CBOAUTCA K BBIUMCICHUIO BbIpaxeHus (8).
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