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HHCTHTYT HJlepHbiX HCcne)lOBaHHH .Ily6Ha,1990 

IIocne ocym;ecTBJiemm B 1987 r. HOBoro npeiUf3HOHHoro H3MepeHHR ape
MeHH )KH3HH OpTOno3HTpOHHR ( 0 - p S) I l/ Tpe6yeTCR npOBepKa COOTBeTCT

BYIOlll;HX TeopeTuqecxux pe3yJihTaTOB 12• 31. B HacTonm;ee apeMR 3Kcnepu
MeHTaJibHoe 3HaqeHHe BpeMeHH )i(H3HH: 

I;Kcn. (o- Ps .... a.y) = 7,0516(13) X 10 6 c -~ 

a TeopeniqecKoe 3HaqeHue 12•3/ : 

. 2 . 6 -1 
T (o-Ps .... a.y)=-(77 2 -9)ma 611-10,282(3).!!.} ... 7,0389x10 c. Teop. gu, 

11 

IIpe.n;cTaBnReTCR, qTo oco6oe BHHMaHHe npu npoaepxe pacqera 

reo- Ps ... 3y) cne.n;yeT o6paTHTb Ha KOppeKTHOCTb HCllOJib30BaHHR pa3JIHq~ 
HhiX npu6JIH)KeHHH H KaJIH6posox. Taxaa nonhiTKa 6hma c.nenaHa B pa6o
Te/ 41 . PeMH)J;)J;H H ,np. yKa3arrH Ha B03MO)KHOCTb BJIHRHHR 3<lJ<lJeKTOB CBR3aH
HOCTH Ha pacqeT nmpHHhi pacna.n;a napano3HTpOHHR (p - Ps). IIo.n;o6Hhie 3¢
<PeKThi MoryT noBJIHRTb Ha pe3yJihTaT BhiqucneHHH nmpHHhi pacna.n;a o - Ps . 

IIonyqeHHhiH aBTopaMH 141 pe3yJihTaT oTnuqaeTCR OT HaH:.n;eHHoro pa
Hee I 

51 
HaJIHqHeM aHOM11JlbHOro BKJia)J;a nopR,n;Ka a In a ro B liiHpHHY pac

na.n;a napano3HTPOHHR:. 

. • . ! 2 
r (p - Ps .... 2y) = r0 11 + .!:... (2 In a + !.__ 

1T 4 
5) }, ro =llla5/2. (1) 

IIpu 3TOM 3aMeq~mo, qTo yKa3aHHoe pa3Jiuque ucqe3aeT, ecnu npeHe6pe% 
3!lrBHCHMOCTbiO a.n;pa ypaaHeHHR EeTe - ConmiTepa B cne.n;yrom;eM 3a nu.nu

PYIDm;HM llOpR,n;Ke OT Po, q0 - OTHOCHTem>HhiX 3HeprHH HaqaJibHhiX H KOHeq
HhiX,<iJepMHOHHhiX cocToRHHH (eM. puc.1). MeTO)J;hi, paccMoTpeHHhie a141 

aHaJIOrHqHbl )J;BYM CllOC06aM llOCTpOeHHR KBa3HllOTeHI~HaJiaiG, ?/. 
B nepBOM BapHaHTe KBa3HllOTe~HaJI CTpOHTCR Ha OCHOBe HCllOJib30BaHHR 

)J;BYXBpeMeHHOH cPYHKQHH rpHHa (B npe.n;CTaBJieHHH B3aHMO)J;eHCTBHR) : 

G(xa, ta• xb, tb; Ya• t~, Yn• tb) = 

.<0 I T l'P (xa, ta) 'I' (xb, tb) ~ ( y a, t :> tP (y n, t~) S ll 0> 

.<OISIO> 

~
~r~- . : .,_ :,-l,::;.::;;;~~ 

¥'f'tl ~~}Sit,•. ~'IU.-t~! ~bl\,.,&UI~ a 

';.l ,. ..... r.• -. -·- , · ' l''' -t-\'.L,·.j.·:.,.,>- M .• 1 •. ;wmu_1 m§ · 
~ r;~~Jr:-.. rr~~;t:1Tt:f1f\ --
~-- ... ._.;_':: ··"""""'" 'i '.;..... . '- .... ---· 

(2) 
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'f 
1
E •Pe,P' . 

' 1E•IIo!i EtP,P -· 

Ezq,-q ~zE-q.~~ E2P;-7i ~iE-P0,-P 
6 a 

PHc.l. ,IlHarpaMMhi, HJimPCTpHpyiOIWte nua MeTona noCTpoeHHH KBa:mnoTeHUHana: 
. ~ 

2 2 2 2 2 2 
E +m 1-1f!2 E +m 2-m1 + 

a - qepe3 r -MaTpHQy ( 111 = , 112 = ); 6 ..,... t~epe3 T -
2E 2 2E 2 

( j-+2 2 J~ 2 ' MaTPH~Y fip = p +tni' 'tq= q +tni' £1p+f2p;'f1q+£2q). 

..-. , 
G(xa,xb,t;ya,yb,t.) = 

=:G(xa, ta.• xb' tb; Ya.• t~, yb'. tb) Ita.= tb= t 

t' = t' = t' a. b 

(3) 

IDIH n.npa K yprumeHHH EeTe - ConnHTepa 181 . B HMDYJibCHOM npocrpaHCT

Be B CHCTeMe UeHTpa Mace ¢lyHKUHH tpHHa (3) COOTBeTCTByeT: 

00 

,_., -+ -+ -2 -+ -+ G ( p , q; E) = (2 rr) [ f d p d q 0 ( p , q , p , q ; E) , 
0 0 0 0 . 

(4) 

-oo 

r.ne G (p • q . . p 0 • q : E ) - ¢lypbe-o6pa3 4-BpeMeHHOH ¢lyHKUHH rpHHa G • 
.. _ .lJ;anee, BMeCTO & y,no6HO BBeCTH ,nByXliaCTHtiHYlO aMDJIHTY.nY pacceRHHR 

BHe MaccoBoii noBep:irnocTH T(p, q, p 0 , <)o ;E) 

0 :a:. 0 0 + G0 T 0 0 • 
(5) 

llpH p =q =0 J'P2+m2 +)~2 +~2 =Jii2+m2 +Jq2 +m2 =E 
0 0. ·1 2 1 2 

oHa coBna,naeT c ¢lH3HliecKOH aMDJIHTy.nou pacceHH~- B ypaBHeHHH ( 5) : 

4 .... .. 
G0 =i(27T) s

1
• s

2
8(p0 - q0) 8(p - q). (6) 

2 

a sl. 82 O,nHOliaCTHliHbie ¢JyHKUHH rpnHa (nponaraTOpbl) nepBOH 

H BTOpOH COCTaBJIHlOIUHX liaCTHU. 

B cBow Oliepe,nh, aMnJIHTy.na 

CoJinHTepa COOTHOllle~IHeM: 

T CBH3aHa c H,npoM K ypaBHeHHH EeTe-

T = K + KOK, (7) 

liTO ,naeT HaM peuenT nOCTpOeHHH KBa3HnOTeHUHaJia V ypaBHeHHR >(8); 

r:;--p_ r::;:--;. -+ 1 .... ~ .... · ... .... 
(E -vP-+ mJ: -vP-+ m-;) 'l'(p) = -- fdk V(p, k; E) 'l'(k). (8) 

. (217) 3 

TaK, ,nJIH ,nByx¢lepMHOHHOH cHcTeMbi, no onpe,neJieHHlO: 

~ -1' i--:t+-1 -1 
V=F -(0) =r(l+Fr), (9) 

npHlieM 

-11 ,+ -1 
r= F 0

0 
T0

0 
F (10) 

( 3HaliOK "+" 03HaliaeT npoeKTHpOBaHHe Ha COCTORHHR C nOJIOJKHTeJibHOH • 
. ~ 

3HeprHeH, KOTOpOe CJie,nyeT ocymecTBHTb BBH.nY OTCYTCTBHH 'tf0 . ,nJIR ,nByX-

¢JepMHOHHOH CHCTeMbl). 3JieMeHTbl T -MaTpHUbl HaxO,nHTCR nocpe,nCTBOM 

pa3JIO)I(eHim aMDJIH.Ty,nbi T no cTeneHHM 3apn.na cocTaBJIRlOIUHX liaCTHU: 

r:-1+ 3 (3) -+ ... . J ... 2 2 Jl2 2 -1 
F := 0 

0 
= (2 rr) 8 ( p - q) (E - p + m 1 - p + m2 ). . (11) 

- noJIO)I(HTeJibHO-liaCTOTHaH npoeKUHR ¢lYHKUHH rpmla 'rro CHCTeMbl He

B3aHMO,neHCTBYlOIUHX ¢JepMHOHOB .(HJIH, ,npyrHMH CJIOBaMH, CB060,nHOH 

¢JyHKUHH rpHHa) • 
Heo6xo,nHMO eme 3aMeTHTb, liTO paBeHcTBa (5), (7), (9), (10) noHH-

MawTcR B _onepaTOpHOM CMblCJie. 

KpoMe TOrO, paHee liiHpOKO HCnOJlb30BaJICH BTOpOH BapHaHT KBa3HnOTeH

UHaJibHOrO no,nxo,na, B KOTOpOM KBa3HnOTeHUHaJI CTpOHTCH liepe3 aMDJIHTy,ny 

pacceHHHH Ha MaCCOBOH noBepXHOCTH COCTaBJIHlOIUHX liaCTHU, HO BHe 3Hep

. reTHtieCKOH noBepXHOCTH CHCTeMbl 
19 • 10/ (eM. pHc.16); 

J p2 + m2 + j-p2 + m2 ;& j-q2 + m 2 + j-q 2 + m 2 
1 2 1 . 2" 

. PaHee 111 • 121 HaMH 6bmo 3aMelieHo, liTO npaBIDibHbiH ylieT 3¢l¢leKTOB 

3ana3,nbiBaHHR oKa3biBaeT BJIHRHHe Ha pe3yJibTaT·paclieTa nonpaBOK a
6

1na 
K CBepXTOHKOMy· pacmenJieHHIO OCHOBHOrO ypOBHH MlOOHHR H no3HTpOHHH. 

llpHMeHHR nepBblll cnoco6 nocTpOeHHH KBa3HnOTeHUHaJia K ,nHarpaMMe C H,n-
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poM K.y (o6MeH OAHHM Q:>oToHoM :8 Kyn~HoBcKoif Krum6poaKe), nonyqaeM: 
~ ~ ~ 

'Vy = Vc + VT• 

vc 

+ 

2 IMtpM;PMtqM;q 
e /----·--------.. .. 2 

( p - q) 16 ( ( ( 1-r 
.1p2p1q 2q 

...... 
[1+---RS. 

M+M+ 
1p lq 

........ 2 -+ -+-t ..J. ' .... -+-+ 
(pq) iu

1 
[ pq] pq iu

2
[ pq] 

+ + + + + + + (1 + . + . + ) + + - + 
M1PM2pM1qM2q M1pMlQ M2pM:iq M2pM2q 

-+ -+-t -+ -t-+ 

0'1 [pq] 0'2 [pq] 
~-_..;.. ____ ] ' 
M+M+ M+M+ 

lp 2p lq 2q 

.... .. 
pq_ + 

+---+ 

M~pM2q 

-+-+ 

(1+~ 
M+ M+ 

1p lq 

2 
e v -- -+ 

T- 2lp-q! 

MtP~PMtqM;q 
16 ( ( ( ( 

lp 2p lq 2q 

1 ----+ 
-+ .... 

I p- q I H'lp + ( 2q- E 

. 2 -+-+ 2 
+ __:__ __ 1_ _) x I[ ___ 1 __ (p 2 _ (p_-_P<l)_ y + 

.... .... + + ... -+2 
IP-ql+f2p + flq -E MlpM2p (p-q) 

-+2 ....... -+2 ...... 
. 1 ........ (p - pq)(q - pq) . 1 .... 

+ Mf Of (pq + --------) + --- (pq + 
1pM2q (p-q)

2 
. M~qM;P 

..... 2 ....... ... 2 ...... 
(p -pq) (q· -pq) 

+ .... ... ) 
( p- q) 2 

1 -+2 ...... 2 
+---(q2 (q -pq) 

M + + - - ... ----::;-r ) 1 + 
1qM2q (p- q) 

-+ _, -+ _, 

(ulp) (u2p) 
+-----

M+ M+ 
. lp 2p 

<;1-p) <;2ih 
+ + 

M 1qM 2p 

...... ...... pq ... .... ) r· pq +--
+ (ul u2 MtpM~q M!qM~P 

_, -+ -+ -t 

(u 1 q) (u2p) 
_,...,. -+-+ 

(ulq) (u2q) - __ +_+_ + 
M lpM 2q 

---+--+-- + 
M 1qM 2q 

-+2 
p 

M~PM;q 

4 

... 
q 

M+ M+] + 
lq 2q • 

(12) 

) - (13) 

j(; [ pq] -+ 2 -+-+ 
+ --l. ___ [ p· - pq 

-+ -+ 2 
(p- q) M+ M+ 

1p 2p 

-t2 -+_,. -t2 ...... ..., -+2 -+-+ 

+ R.__- pq + ~- pq + q - pq] + 

M+ M+ M + M + M+ M+ 
lp 2q lq 2p 1q 2q 

..... ['-t -+] .... 2 -+-+ -t 2 -+-+ -i 2 .... _, _, 2 -+-+ 
10'2 pq p -pq q -pq p -pq. q -pq 

+ ---- [ ---- .+ --- + --- + -----] + -+ -+ 2 + + +. + .. + + + .+ 
(p-q) M1PM2P M 1PM 2q M1qM 2P M1qM2q 

.... -+ -+ -+ -+ -+ 
u1[pq]u2[pq] 1- 1 

+ - [----+ ->2 ++ 
(p - q) Ml~2p 

- +--+
M1pM2q 

rAe 

M.+ =f. + m., M :-=f. + m., 1p 1P 1 1q Iq 1 

f = 
ip 

£:2--2 42---2-
vP"+m., c =v'q +m., 

1 1Q 1 

-+ . -+ 
a u1 n u 2 - MaTpHUbi Ilaynn. 

1 
- -~-~- + 

M1q M 2p 

1 
----]I, -+ + 

M 1qM 2q 

(14) 

KaK BHAHO ll3 (14), 3HaMeHaT(mb AaHHOrO BblproKeHHH OTnH'laeTCH OT ll3-
BeCTHOH 6peHTOBCKOH Q:>opMbl. IlOA06HaH penHTHBHC.TCKaH MOAHQ:>HKaUHH 
KynouoacKoro noTeuunana (cM/ 13 • 151 ) Bbi3biBaeT B nocneAHee apeMH um
poKnif HHTepec. B lJaCTHOCTH, Ha 3TOH OCHOBe.6binll ycnelliHO OllllCaHbl Teope

THlJeCKH 1161 HOBbie Y3KHe ·pe30HaHCbl B e +e.- ·CHCTeMe 1171 ll pp-CHCTe.-
Me/18/. . 

Kaa3nnoTeuumm (12) pauee 6bm npnMeHeH AnH pac'leTa caepxTOHKoro 
pacmenneHIIH OCHOBHOrO ypOBHH lvUOOHIIH _H ll03HTpOHHH (eM. /ll- 121 ). 
Hoene HCllOnh30BaHHH CHMMeTpHH BblproKeHHH CllllHOBOH CTpyKTypbl OTHOCH

TenbHO 3aMeH p1- q j , uanpnMep, 

... -+ ... ... .... ... -t2 ... 2 ... ... 2 r dpdq(ul p) (u2 q) f(p • q '(p - q) ) 

1 .... .... ... .... ....... ...2 -+2 -+ ... 2 
= 3" (u

1 
u

2
) fdpdq(pq) f(p , q , (p- q) ), 

(15) 

CTp . 
MO:>KHO 3anncaTh BbipiDKeHne AnH !!, E T ( cnyqaif pa3HbiX Mace m

1 
fm

2
): 

CTp a31L2 2 -+ .. . dp dq 1:" 
!!,E =--I¢ (0) :1 .<u u > r ------ ------ l<) X 

T 3 3 c 1 2 . ( .... 2 2. 2)2 (_, 2 2 2)2 
TT p +a 1L - q +a 1L 
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+ M+ + 
.... 2 -.2 -+2 M1 x(p (q -P ){--q- + 

2q ... 2 ... 2 ... 2 M 1p 
---) +q (p -q) {----+ 

( + ( 
2p 2q 

( + ( '( + ( 
lp 1q 2p 2q 

M+ ... _, 2 

+ 2p (M+M+ +M+M+) _l!_:_q_]_x 
1p 2q 2p lq (-+ "")2 

... ... 2 
-) + ( p - q) 

X 

& 

(lp +flq 

(
-+2 -+2)2 
p - q 

l -

p - q 

1 

{£ 1p + (fq) (£2p + (2q) 
...,. ~ ... -t 

I p - q I (I p - q I + (1p¥2q - E) 

1 
r--------::::--==, 

yf_ ( ( ( M+M+M+M+ 
1p 2p lq 2q lp 2p lq 2q 

' (16) 

r,D;e ll - IIpHBe,D;eHHaH Macca AByX qaCTHI~ B Cl~H3aHHOH . CHCTeMe ( npH rn 1= 

= rn
2

= m, ll = m/2); a - nocTOHHHaR TOHI<OH cTpyi<Typhi. B I<aqecTae-aon

HOBhiX cpyHI<UHH HaqaJibHOro H I<OHeqHoro 1 S -cocTOHHHH HCIIOJih3YIOTCH Toq

Hble pemeHHH HepeJIHTHBHCTCI<OrO ypaBHeHHH Illpe,D;HHrepa C I<YJIOHOBCI<HM 

IIOTeHUHaJIOM: 

... 8rra11l¢ (O)j · ~-T3 
¢ c < P) = c , I ¢ (0) I = .E_c:_ · ( p 2 + a 21.!2)2 c .· rr 

(17) 

6 
nocne pacqeTa B nopHAI<e a In a HMeeM 

CTp 6 ll 2a2 m 1. m 2 . -1 
~ E T (a In a) = E F ~- ( ~- + -- + 2) In a . 

mtm2 m2 m1 
(18) 

Bo BTOpOM MeTOAe (HCIIOJih3YH aMIIJIHTYAY T Ha Maccoaoii noaepxHo-

. CTH) y)l(e Ha 3Tane BbiqHCJieHHH BI<Jla,D;OB OT AHarpaMMbl o6MeHa O,D;HHM IIO

nepeqHbiM cpOTOHOM IIOHBJIHeTCH 1Ip06JieMa npaBHJihHOrO yqeTa 3cpcpei<TOB 

3aiia3,D;biBaHHH. B 3aBHCHMOCTH OT cnoco6a 3aiiHCU cu 2 B 3HaMeHaTeJie npo

naraTo'pa (19) : 

D.
0 

= _ 4rr ( ,., ki ke 
lL -+ Un-- ) 

(Ll2 -k2 iL . k_2 

6 
BI<JiaA nopHAI<a a In a pa3JIHqHbiH (CM. Ta6n.1). 

6 

(19 

I 

( 

I 

I, .., 
.11 

·_!J 
~ 

Ta6nHua 1. BI<JiaAbi a caepxTOHI<oe paci,UenneHHe ocHOBHoro ypoaHH 

AByxcpepMHOHHOH CHCTeMbl OT .. ,D;HarpaMMbl O,D;HOcpOTOHHOro o6MeHa 

2 
(U 

0 

(E - f ) 
lp lq 

2 

2 
,(E'2p ~ (2q) 

(E'1p -£1 q) (E2q -£ 2p) 

. A CTp ( 6] ) . J. ffi uE . a . na , m1r 2 . T 

2 2 m m 
E ~ ( - 1 .+ _g_) In a-1 

F 
mlm2 m2 ml 

ll2~ 2 m 
E --(-1 

Fmm m 
1 2 2 

. 2 2 
E ~(~2 

F m
1
m

2 
m

1 

m -1 
~)Ina 
·m 

1 

~) Ina-l 
m2 

2 2 m m . 
lla 1 2 · 1 E --(-+-+2)Ina-

Fm m m · m 
1 2 2 1 

CTP 6 _ . . 
~ 'i' (a Ina), .m 1 =m2 

..l E a 2lna-1 
2 F 

0 

0 

E a21n a-1 
F 

CpaaHUBaR pe3yJihTaThi, BhmucaHHhie a Ta6n.1, c (18), y6e)l(,ll;aeMcH, 

qTo BhiXOA 3a 3HepreTHqeci<yro noaepXHOCTh ( I p 12 ll q 12 ) -8 I<Ba3Hno

TeHuuane, IIOCTpOeHHOM. BTOpblM MeTO,D;OM, ,D;OJI)l(eH 6biTh OCyi,UeCTIJJieH CHM

MeTpUqHbiM 'o6pa30M/9/. 

B ,D;uarpaMMax BbiCillHX nopHAI<OB npH ucnoJih30BaHHU BToporo MeTOAa 

CHTyauHH 6onee CJIO)l(HaR. Bo-rrepahiX, HeHceH cnoco6 CHMMeTpU3auuu 

(T.e. I<ai<HM o6pa30M "cxo,D;HTh" c 3HepreTRqeci<oii noaep:xHocTu). Bo.-aTo

PhiX, npo6neMa HaJIHqiDI AOIIOJIHUTeJihHhiX rionrocoa cyi,UeCTBeHHO ycJIO)l(HHeT 

pacqeThl. l.fHTerpRpOBaHHe IIO IIeTJieBOMy UMnyJihCy, HanpHMep, y)l(e Heo6-
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XOAHMO llOI:IHMaTb B. CMblC1Ie rnaBHOro 3HatJeHHH. Ilpu TaKOH CHTyaQHH CTa

HOBHTCH npo6neMaTHtJHblM HCll01Ib30BaHHe pa311HtJHblX pa31IO:>KeHHH llOAblH

TerpanbHOrO BblpiDKeHHH H nepeMeHa nopHAKa HHTerpupOBaHHH. 

TaKHM o6pa30M, Hau6onee KoppeKrHbiH ytJeT 3cpcperioa 3ana3AbiBaHHH 

npOHCXOAHT npH HCll01Ib30BaHHH nepBOrO CllOC06a llOCTpOeHHH KBa3HllOTeH

QHa1Ia. 0AHaKO B 3TOM cnyqae y:>Ke OT AHarpaMM OAHOcpOTOHHOrO o6MeHa 

UOHB11HeTCH npo6neMa Ha1IH"IJHH aHOMa1IbH~IX BK1Ia)J;OB a 5 lna B CBepXTOH

KOe pacmenneHHe OCHOBHOrO ypOBHH AByxcpepMHOHHOH CHCTeMbl, KOTOpbie 

B MeTOAe Ha MaCCOBOH noaepXHOCTH He llOHB1IHIOTCH •. 3Ta npo6neMa He HB-

11HeTCH cneuncpuqecKoif · oco6eHHoc:riro KBa3nnoTeHQHa1IbHoro noAXOAa, 

a HMeeT 06IUHH xapaKTep A1IH TeOpHH CBH3aHHblX COCTOHHHH (CM. 
1191 ). 

)luarpaMMbl, .KOTOpbie MOryT BHOCHTb BK1IaA a 5 Jna B CBepXTOHKOe 

pacmenneHHe ocHOBHoro ypoBHH no3HTpOHHH,npnBeAeHbl Ha pnc.2. 

BK1Ia)J;bl . TaKOrO pOAa o6yC1IOB1IeHbl HHcppaKpaCHbiM noBeAeHHeM COOT

BeTCTBYIOIUHX HHTerpanoB. HanHtJHe HTepaQHOHHblX tJ11eHOB A1IH Ka:iKAOH npu

BOAHMOH AHarpaMMbi (eM. (9) u 19• 201 ) ynytJlllaeT ee noBeAeHue B HHcppa

KpacHoii 061IaCTH H ll03B011HeT B 3a)J;aHHOM nOpH)l;Ke no a H36e:>KaTb cyMMH

pOBaHHH necTHHtJHhiX AHarpaMM. BbitJucneHHH c TOtJHbiMH-HepenHTHBHCTCKH

MH KynoHOBCKHMH <l>YHKQHHMH (17) B nepaoM BapuanTe KBa3HnoTeHQHanb

Horo nriAXOAa noKa3biBaroT, "liTO B KatJecTae o6pe3aromero ¢aKTopa nH¢pa

KpacHbiX oco6eHHOCTeii npoHBnHeT ce6H napaMeTp ( af.L) • Ecnn :>Ke ncnonb30-

BaTb npu61IH:>KeHHble B01IHOBbie <l>YHKQHH: 

npHCjn .... 3 .... 
¢c tp) =(2rr) B(p) l¢c(O) I, E = m1 +m2 , (20) 

TO He06XOAHMO npH pactJeTe AHarpaMM C 06MeHaMH ABYMH ¢oTOHaMH BBO

AHTb o6pe3aiOIUHH ¢aKTop E - a ill, xapaKTepH3YIOIUHH B KOOpAHHaTHOM npo

CTP)lHCTBe pa3Mepbl CBH3aHHOH CHCTeMbl, H1IH napaMeTp A - Macey ¢oTOHa. 

-.-- --.:-
I 

+ I 
I ___,_ __......_ 

a.· 5 
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+· Puc.2. ,[(uarpaMMhi1 ucnonh30· 

BaHHbie npH . pac'leTe cuepx

TOHKoro pacmenneHHH OCHOB· 

HOrO ypOBHH n03HTpOHHH 

B nopsmKe a 5 1n a . To'l~~
uoii nHHHeii o603HatieH o6MeH 

KynOHOBCKHM lj;>Ol'OHOM, 

nyHKmpHoii - nonepetiHbiM 

lj;>oniHoM (ucnonh3yeTCH Ky

noHOBCKaH KanH6pOBKa) • 

06a BapHaHTa llOCTpOeHHH KBa3HllOTeHQHa1Ia B npH61IH:>KeHHH (20) B no

pHAKe a 5 
Aaii:>T OAHHaKOBblH pe3y1IbTaT 

1201 • IJpH 3TOM B03HHKaiOIQHe 

HHcppaKpacHbie oco6eHHOCTH nornomaroTcH B cyMMe AByx¢oTOHHbiX AHa~ 

rpaMM. Ilpu ucnonb30BaHHH r -MaTpHUhi u ¢ ( p) - TOtJHhix KynoHoBcKux 
c 5 

<i:>YHKQHH KOMneHCaQHH aHOMa1IbHblX BK1Ia)J;OB a }n a, BbiTeKaiOIQHX 

H3 cuHrynHpHoro noBeAeHHH KBa3HnOTeHunana npu Ma1IbiX HMnynhcax, npo.

ucxoAHT no-ApyroMy. CKa3aHHOe Bbillle npounnrocTpupoaauo B n~6n.2. 

Ta6nuua 2. BK1IaAhi, o6ycnoaneHHhie nH¢paKpaciii.IM noseAeiiueM 

KBa3unoTeHuuana (Ao nopRAKa a 5 In ( , £ - o6pe3aromuii <l>aKTop) 

Ha H BHe MaCCOBOH llOBepXHOCTH. ~EI - 3HatJeHHe CBepXTOHKOrO 

pacmenneHuH _OCHOBHoro· ypoBHH no3HTpOHHH, BbitJucneHHoe 

C npu61IH:>KeHHblMH B01IHOiihiMH <l>YHKQHHMH HatJa1IbHOrO H KOHetJHOrO 

COCTOHHHH, ~Ell' - TO :>Ke pacmenneHHe, BbltJHC1IeHHOe 

c KY1IOHOBCKHMH B01IHOBblMH <l>YHKUHRMH 

HHAeKc 

AHarpaMMbl 
~EI ~Ell 

a 0 0 

6 0 _1. ..'!.:_ 1¢ (0) 12.<;1 ~2 >Ina . 
3 m2 c 

B 
1 a2 2 -> ... E ,---I¢ (0) I .<u u >ln--
3 m2 c 1 2 m 

1 a2 : 2 ... ... . 
----1¢ (0)1 <u u2 >Ina 

3 2 c 1 ' 
ffi·' ' . 

r 
1 a2 2 ... .... £ 
---I¢ (0) I .<u

1 
u· >In-

3 .2 c 2 m 
m 

1 2 2 ...... 
__ -'=--1 ¢ (0) 1 <u

1 
u

2 
>Ina 

3 m2 c 

A 0 0 

e+ K 0 0 

)!( 

2 2 ... ... ( 
4 a 1,~, (0)1 <u u >In----'1' '12 in 
3 m2 c 

· 4 a
2

1·..J. (0)_ .. 12 <c; ;; >Ina 
----- 'I' 1 2 

3 m2 c 

4 a2 2 ... ... £ 
--I¢ (0) I <u

1 
u2>In-

3 m2 c m 
0 3 
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TaKHM o6pa30M, npoHBIDiaCb HeKOTOpaH ammorHH• c 141
• llpH CHCTeMa

THtieCKOM H3ytieHHH o6HapyJKHllCH yJKe Ha HatiallbHOH CTaAHH. aHOMallbHblH 
BKnan nopHAKa alnaEF' KOTOpbiH B nocnenyiDmnx pactieTax 6bm nora
rneH BKnaAaMH OT nnarpaMM 6onee BbiCOKoro nopHAKa. BepoHTHO, Ha 3TOM 
nyTH cnenyeT HoKaTb pa3perneHHe napanoKca a 141 

. 

B 3aKniOtieHHe xotieTCH oTMeTHTb cnenyiDmee . HaM npencTaBnHeTcH, · 
'ITO MeTOA nOCTpOeHHH KBa3HnOTeHUHana Ha OCHOBe ABYXBpeMeHHOH cpyHK
UHH rpnHa 6onee yno6eH H KOppeKTE!H npH Bbl'IHClleHHH CBepXTOHKOrO pac
menneHHH. B 3TOM MeTone HeT noniDCHbiX oco6eHHOCTeii (no KpaiiHeii Mepe 
nim E .< m

1
+m), He B03HHKaeT TPYAHOC:Tb c ytieToM 3cpcpeKToa caH3aHHo

cTH. HaKOHeu, B03HHKillaH npo6neMa c aHoManbHhiM aKnanoM alnaEF 
ycneillHO pernaeTCH. ll03TOMY norH'IHO HCnOllb30BaTb yKa3aHHblH MeTOA 
npH pactieTe IllHpHHbl pacnana opTOn03HTpOHHH r ( 0 - Ps -> 3.y), 'ITO HBllH
eTCH Harneii HenocpencTBeHHOH 3aAatieii. 

B 3aKniOtieHHe Mbi panbi no6naronapHTb 3a none3Hbie o6cyJKAeHHH 
E.A.Ap6y30Ba, 3.3.Eooca, E.llJKHAKOBa, c.r.KaprneH6oiiMa, B.H.KanrnaH, 
H.E.HIDHbKO, H.E.C~atiKOBa, E.H.XopoMcKoro, M.l1.3iineca. ' · 
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