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1 . BBE{IEHHE 

MeTOA KXfl npaBHn cyMM 111 B HacTo~~ee speMR nonb3yeTc~ see 
60JlbWe~ nonyn~pHOCTb~ cpe.QH TeopeTHKOB, 3aHHMa~~HXC~ npHnomeHHR
MH KXfl K $H3H4eCKHM np04eccaM. 3Ta TeXHHKa, XOTR OHa H MaJlO 
OTJlH4aeTC~ B Bbi4HCJlHTeJlbHOM acneKTe OT MeTO.QOB nepTyp6aTHBHO~ 

KXA, no3son~eT Hccne.QOBaTb cso~cTBa a.QpOHOB /Maccw, nenTOHHWe 

WHPHHW/, KOTOpwe CBR3aHW C /HenepTyp6aTHBHWMH/ B3aHMO.Qe~CTBHRMH 
Ha 60J1bWHX paCCTORHHRX, 3TO .QOCTHraeTCR BKJ1~4eHHeM B TeOpH~ 
HeHyneswx BaKyyMHWX cpe.QHHX /BC/ JlOKaJlbHWX onepaTOpOB THna 

<¢rfJ>, < g 2G~vG ~I/>, KOTOpbte Hrpa~T pOJlb $YH.QaMeHTaJlbHbiX KOH
CTaHT, xapaKTepH3Y~~HX CTPYKTypy KXfl saKyyMa. 

fin~ nposepKH Ha.QemHOCTH TeopeTH4ecKoro 6a3Hca MeTO.Qa KXfl 
npaBHJl CYMM OH 6b1Jl npHMeHeH K T04HO pewaeMbiM MO.QeJlRM - Hepen~TH
BHCTCKO~ nOTeH4HaJ1bHO~ TeOpHH 12' 4/ H .QBYMepHO~ XPOMO.QHHaMH-

Ke lfi-BI. DblnO ycTaHOBJleHo, 4TO XOT.A B 4eJ10M KapTHHa B 3THX MO,qe

JlRX COrnacyeTCR C npe,QnonomeHHRMH pa6oT '1.', O.QHaKO CTeneHHO~ PRA 

no 1/m~ .QJl~ aHanoroB 4apMOHHR CXO.QHTCR .QOBOJlbHO Me,QneHHO, H 

<g2G 2> scne.QCTBHe 3Toro 04eHKH Ha napaMeTp ¢ /aHanorH4Hbl~ 
4 

/, 
me 

nony4eHHble $HTHpOBaHHeM T04HOrO pe3yJ1bTaTa / 113KcnepHMeHTaJlbHbiX 

,QaHHbiX
11
/, C nOMO~b~ $OPMYJ1 HH3Wero HeTpHBHaJlbHOrO /T.e., 0(</J}/ 

npM6nHmeHMR, RBn~~TCR .QOBOJlbHO rpy6wMM. KaK npasHno, senM4MHa 

cP 3aHHmaeTC~ B 2-3 pa3a. no3TOMy npe.QCTaBnReTC~ BamHWM BWRCHHTb, 

C KaKO~ HMeHHO CHTya411e~ - 6WCTpO~ HJlM Me,qneHHO~ CXO.QHMOCTb~ 
P~Aa no 1/m ~ - Mbl HMeeM .Qeno s peanbHOM CJly4ae 4-MepHo~ xpoMo
AHHaMMKM. 

2. PE3YflbTATW BW4MCflEHHR B nOPR{IKE O(G~ 

4T06bl npoaHaJlH3HpOBaTb CXO~HMOCTb HH3WHX 4JleHOB pa3J10meHM~ 
no 1/m~ .QnR KXfl npaBHn cyMM 

1 1·, Mbl Bb14HCJ1HJ1H O(m ~6 ) = O(G 3 ) H 

O(m~~ = O(G 4
) nonpaBKH * K cooTBeTCTBY~Il\MM non.ApH3a4HOHHbiM 

onepaTopaM ll(Q 2,rrt). Mcnonb30BaHHbli1 npH 3TOM anropHTM onHcaH 

B '
7

•
8

' H peanH30BaH Ha 3BM C nOMO~b~ nporpaMMbl aHaJ1HTH4eCKHX 

"'-nOCKOJlbKy Q~G3) - BKJ1a.Q HMeeT .QOnOJ1HHTeJlbHOe no,qasneHHe 

<t>aKTopoM 1/15 
13

• 
1 1

, oTcyTCTByi0~Ht-1 ,qn~ O(G 4 ) -sKna,qa, npH 04eHKe 

CXO.Q11MOCTH He06XO.QHMO Y4HTbiBaTb 3TH BKJla.Qbl O.QHOBpeMeHHO. 
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Bbi4HcneHHI1 SCHOONSCHIP 191 • B HaCTORI!Iel1 ·pa6oTe Mbl orpaHH4HMCR 

o6cymAeHHeM aeKTOpHoro /T.e. J/~/ KaHana. AnR MOMeHTOB 

M~(m;) = n~ (-· d~2)nii v(Q2,m!) I Q2=o /1/ 

B BeKTOPHOM KaHane HaMH 6blnO nony4eHO cneAYIOI!Iee BblpameHHe: 

2 

Mvn -
3 

4172 

(n+l)(n-1)! 
11 

(n+3)! 
. . +%a-

(2n+3) !! (2m2) n 6 (n-1)! (2n + 5) 
c 

+ ..5.__. (n+4)!(3n 2 +8n-·5) 
45 (n -1)! (2n + 5)(2n + 7) 

<g3fabc GJvGvtx'Gfu>_. 

9(4m~) 3 

8(n+2)! (n+4)(3n3+47n2+ 244n +405) 

135(n-l)! (2n+ 5)(2n + 7) 

4n (n + l)(n + 2)(n + 3) 
+ ·x 

81 (2n+ 5)(2n+ 7)(2n+ 9) (4m2) 4 
c 

<g4jaj a> 
__ ..J;fl.~f.L:.__. + 

9(4m2) 3 
c 

< 2G a G a 
g f.LV f.LV> 

---'-::---,:''--•+ 
9{4m~) 2 

/2/ 

'x [(-·...!.ns + 1511n5+4639n4+ 4657ns- 4297 n2_l5307 0 _ 1752) x 
56 840 168 40 210 14 

4 ,.. ..... ..... ,... 
x <g Sp(~VGfl.VGa{3Ciz(3) > + 

+ (_!_ns + 169 0 5 + 233n4 _ 181lns _.17491 n2 _ 14793 0 _ 1416) x 
56 840 168 120 ) 70 14 

4 .... ,.. ..... ..... 
x < g Sp ( GpvGaf3 Gpv Gaf3) > + 

+ (_23 0 s + 4283n5 + 64747 04 + 12595 0 3 + .77234n2 + 226383 n + 4512) x 
140 420 420 12 21 35 

4 ,.. ,... ..... ..... 
x< g Sp(Gfl.vGva Ga(3 Gf3fl. )> + 

+(-~ns_2603n5_.28291 04_10399ns+ 106756 0 2+ 213301n+ 8592) x 
140 420 420 60 105 . 35 

4 ..... "' ..... ..... 
x < g Sp (GwGa{3Gva Gf3J.L )> + 

+ ( _L n 6 + 1367 n5 + 81570 4 + 27883 n 3 + 351210 2 + 161939 n + 2232) x 
280 840 280 120 35 70 

·-~~·\. 
1,11 

~\ ' ' ' i 
!, J~ ·: } 

Ga.jb'c>-x<g5fabc f.LV v' 1P: , 

-n(n + 4)(1.. 4 253ns + 1093 n2 + 255 n + 1586 ) x 
70 n + 210 105 7 35 

X < gS fa be a;v 0v~ G >:J.L, aa > + 

( 5)( 9 5 101 4 1331 3 10583n2 2337 216)" 4.a. a >Jl + n + -n + -n + --n + -- + --n + --: g J J . 
280 140 168 210 14 J.L J.L · aa ' 

rAe G = aa ,\a /2, ,\a- MaTpH[.Ibl renn-MaHHa, a:v = afl A~- av A~ + 
+ gfabcA~A~, a l.IBeTHOI:i BeKTOpHbll:i TOK nerKHX KBapKOB (u, d, s) ja 
noRaHncR a pe3ynbTaTe npHMeHeHHR ypasHeHHI:i ABH»<eHHR G a v·v= gja ~ 
AnR KOBa'pHaHTHol:i npoH3BOAHol1 D ~bob Hcnonb3yeTcR o6o3H~4.eHHe 11 

o~fl' B paMKax MeTOAa KXA npasHn CYMM aHanH3HpyeTCR pa3no»<eHHe 

a 'pRA no O(GN) OTHOWeHHR rn = Mn/Mn-l' HanOMHHM, 4TO 3KcnepHMeH-
-2 4 TanbHaR KPHBaR AnR r n np~-1 n->"" CTpeMHTCR K m J/1/J =0, J 0 , rAe 

m J/~- Macca J/~ Me3oHa. TaKHM o6pa3oM, ecn~-1 YAanocb Bbi4HCnHTb 

TeopeTH4eCKH aenH4HHY rn B o6naCTH, rAe 3KCnepHM€HTanbHOe 3Ha-

4eHHe r n yme 6nH3KO K aCHMnTOTH4eCKOMY /npaKTI-148CKH, npH n ;,:: 6/, 
MOli<HO 04eHHTb COOTBeTCTBYIOilll-18 BC, HCnOnb3YR H3BeCTHOe 3Ha4eHHe 

m J/1/J, 1-1 Hao6opOT - MOli<HO 048HHTb rn J/1/J, 1-1 MaCCbl HI-13WHX COCTOR-

HHI:i 4apMOHHR a APYrHx KaHanax, ecn~-1 H3BecTHbl 3Ha4eHHR BC. B cooT

aeTCTBHH C 3THM, KOrAa M~ roBOpHM 0 CXOAHMOCTI-1 PRAa no 1/m~, 

seer Aa nOAPa3yMeaae.TcR o6nacTb n -· 6, s KOTopol:i r ~xp BbiXOAHT 

Ha acHMnTOTH4eCKHI:i pe»<HM. AnR YA06cTaa 4HTaTenel:i npHBeAeM RBH~I:i 
BHA TeopeTH4eCKoro npeACKa3aHHR AnR r

6
: 

< 20 a vOa 
r6 = - 7

-ll- 0,40a (2m ) -0,46 g fl f.LV 1- -
1-[0,59< g 3r b G a

1
,G b, G,0 >-

36m2 s c m4 m6 a c f1 VI\ 1\fl 
c c c 

-2,08<g4 j:j~>l+ ~8 [3,63<g
4

Sp(GilvGJ.LvGatfaf3)>-
c 

4 ..... ..... .... ..... 4 .... ..... ,.. ,.. 
- 0,49<g Sp(G!LvGa{3G11vGa(3)>+ 33,13<g Sp(G!LVGvaGarfJf3!L )> -

4 ~~ ~~ 5 b' 
-7,08<g Sp(GwGa{3GvaGf3!L)>- 7,07< g f abc a:v j 

11
j ~ > 

- 2,92< g3f abc a:v Gv\ G,\~;aa >+ 3,03< g4j ~ j ~; aa >- tJ,36< g2G:VGJl~>2 Jl' 

3 
' 



rge BKJlap; <g 2G2 >2 o6yeJlOBJleH TeM ¢aKTOMN 4TO ln eCTb OTHOWeHI-ie 
ABYX B8Jli-141-1H, pa3JlaraeMbiX B PRA no < 0 (G )>. 

3. 04eHKI-1 BeJli-14HH~ BaKyyMH~X epep;Hi-iX 

CaMa eTpyKTypa BblpameHI-iH /2/, /3/ eB!-ip;eTeJlbCTByeT 0 TOM, 4TO 
paceMaTpHsaeMoe pa3nomeHHe 1-iMeeT 6onee cnomHY~ CTPY~TYPY, 4eM 

npoeTOH PRA no CTeneHRM KaKoro-TO Op;Hbro napaMeTpa THna 
<g2G2 > 

m4 c 
Ha eaMOM gene B8JlH4HHa B~eWHX eTeneHH~X nonpaBOK 3aBHCHT OT 
nnoxo H3BeeTH~X Ha cerop;HRWHI-1H geHb geTaneA CTPYKTYP~ KXA sa
KyyMa, HJlH, C 6onee npaKTH48eKOH T04KH 3p8HHR, - OT 048HOK, 
HenoJlb3yeM~x npH ¢HKCa4HH senH4HH~ BC, HMe~~HxeR s /2/. 

KpHswe, H3o6pameHH~e Ha pHeyHKe, nony4eH~ s paMKax enegy~
~eA CHCTeM~ 04eHOK p;nR BC: 

a/ AnR < g2G 2> B3RTO 3Ha4eHHe /0,83 13B/ 4, HaAgeHHoe s 111 ny
TeM ¢HTHposaHHR 3KcnepHMeHTaJlbH~x gaHH~x KpHsoA, nony4eHHOH 
c y4eToM TOJlbKO O(a 8 ) H 0(02 ) BKnagos /eM. pHc./. 

6/ AnR <jj> H <fGjj> Mbl socnonbsosanHeb rHnoTe3oA goMw 
HaHTHOeTH npoMemyT04HOrO BaKyyMHOrO eoeTOFIHHFI / 1/ /rHnOTe30H 
saKYYMHOH AOMHHaHTHOeTH, IBA/: 

/ 

.a.a 4 - 2 <J J > = ---<uu> 
J1 J1 3 

a b c 3 -· - ~ 
<fa be G Jl.V j J1 j v > = - 4 < u u > < u a Jl.V G Jl.V u > . 

CornaeHo 04eHKaM pa3JlH4H~X asTopos 1 1,11~ IBA gnR 4-KsapKos~x 
onepaTOPOB pa6oTaeT e T04HOeTb~ He xyme 50%. 

s/ Bee BC HOPMHposaHbl npH ~t2=-4m~. m c=l, 26 I3B, H KOM6HHa4HH 
<g2G 2>, <g 3fG 3> H g<(fljf> TpaKTY~TCFI KaK peHOPWHHBapHaHTbl, 

r/ AnR napaMeTpa A Mbl 6epeM A=l 00 M3B, 4TO eooTseTcTsyeT 
a

8
(2mc)=0,2, a a 8 (~to)=0,7, rp;eJ1 0 eCTb T04Ka peHOpMHpOBKH, B 

KoTopoH <iiu>HMeeT 3Ha4eHHe <uu:>:::-10, 24 I3B/ 3 , npegm1ebiBaeMoe 
anre6pOH TOKOB '1.'. 

p;/ < g3fG 3> 8bi4HeneHo s npH6JlHmeHHH pa3pemeHHoro HHeTaHTOHHoro 
ra3a /flPI-11 I. EenH npHHRTb, 4TO < g2G2>=/0 ,83 13B/ 4 , TO flPI-11 
p;aeT 3Ha4eHHe '11 <g3rG 3> =/0,60 I3B/ 6, OTJ1H4Ho eornacy~~eeeR 
e pe3yJlbTaTaMH pae4eTOB 3TOH BeJli-14HHW Ha peweTKe/121*. 

e/ AnR BC onepaTopos, eop;epma~HX KOM6HHa4H~ DaDa, Mw npHHRJ1H, 
4TO 

* Heo6xop;HMO noMHHTb o TOM, 4TO < g Sea 3>, 8bi4HeneHHOe 8 e8KJ1HAO
soM npoeTpaHeT8e, OTJ1H4aeTeR 3HaKOM OT ¢H3H4eeKOH BeJlH4HHbl 
< g3fG 3 >,OTHOeR~eHeR K npoeTpaHeTBY MHHKOBCKOro, 
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3 4 5 6 7 8 9 10 11 12 13 n 

0TI:{ODieHHe f 0 = M0 /Mn-1· /-/ - ::JKcnepHMeHT; (l) - TeopeTI1-

tJ:ecKaf! KpnBaf! c ytJ:eTOM 0 (a ) 11 0 (0 2 ) BKJia,o;oB; ( V) -
TO ~e, C p;o6aBJI8HI1eM 0(03)

8
-BKJia,o;a; (x) -TO ~e, C p;o-

6aBJieHI18M 0(0 3) 11 O(G 4)-BKnap;oB. 

<fGGG;aa > =M 2<fGGG>, 

< j j: ;ad' = M 2 < j j > ' 
2 • 

rp;e M =<GG;aa>f<GG> - napaMeTp, xapaKTepH3YIO~HH epep;H~~ 
BHpTyaJlbHOCTb BaKYYMHWX rniOOHOB, l-1cnOJ1b3YR eoOTHOWeHHe 

<OG;aa >=2<gfG 3 >-2<1fj2> 

H pe4enTw a/-p;/, nony4ae~ 3Ha4eHHe M =0,52 I3B, eornaeytO~eeeR 
e $H3H4eeK9H HHTepnpeTa4HeH p;aHHOro napaMeTpa, AHaJ10rH4HO, He-
nOJ1b3YR 

<gu(aG)u> = 2<uDaDa u > 

H npep;nonaraR, 4TO KBapKH H rJ1100HW 8 8aKyyMe HMeiOT OAHHaKOBy~ 
epep;HIO~ BHpTyanbHOeTb, nony4aeM 04eHKY 

' 
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<gii(aG)u> = 2M 2<1Tu>, 

cornacy~~Y~CR c 6onee paHHe~ o~eHKo~ 113~ B~BeAeHHO~ APYr~M cno
co6oM. 

lK/ AnR BC, ~Me~~~x CTPYKTYPY <g 4 Sp(G 4)>, Mbl TaKlKe socnonb-
3osan~cb rB,ll, KOTOpaR AaeT cneAY~~~e 3Ha4eH~R: 

4 ~ ~ ~ ~ 110 2 2 2 
<g Sp(G 11vG 11vGaf3Gaf3)> = --<g G > , 

1152 

<g4Sp(G,)}a(.)G vGaA)>, ~< g2o2 >2, 
..._ JJ IL f::1 1152 

4 ~ ~ ~ ~ 47 2 2 2 
< g Sp(G 11vGva Gaf3 Gf311 )>"' --< g G > , 

1152 
4 ~ ~ ~ A 29 _2 2 2 

<g Sp(GflvGa/3 Ova Gf3p.)> = 1152 <~,; G > 

AnR 3T~x BC. B n~TepaType, DAHaKo, cy~ecTBY~T yTseplKAeH~R ' 11 ·14 ; 
4~0 rB,Q Henp~MeH~Ma K o~eHKe BC onepaTopos, COCTasneHH~X ~3 
rn~OHHbiX none~. CornaCHO 'l1,14/' rB:Q 3aH~lKaeT OTHOWeH~e 
<g 4G 4>/<g 2G 2>2 s 5-10 pa3. · 

4. Eionbw~e O(G 
4) nonpaBK~ s KXA npas~nax cyMM 

AnR 4apMOH~R 

~cnonb3YR AnR BC 3Ha4eH~R, nony4eHH~e s paMKax np~BeAeHHo~ 
B~we C~CTeM~ O~eHOK, HaXOA~M AnR r 6: 

r 6 "' 0, 1225!1 - 0,080 - [0,088] + [ 0,007 +,)Q~,_,0031 + 

+ [0,012- 3x10-4 +0,048-0,006+ 0,002-0,006 -8x10-4-0,013ll. 
/4/ 

~3 /3/, /4/ RCHo, 4To, so-nepBbiX, 0(0 4) nonpaBKa np~ n=6 sen~Ka, 
a so-sTop~x, 4To Ha~6onbw~~ BKnaA s Hee CBR3aH c DAH~M eA~HcT
BeHHbiM BC <g

4
Sp(G 11vGvaGarPf3p.)> = O(~), nepeA KOTOpbiM B /3/ 

CTO~T K03$$~~~eHT, np~MepHo Ha nopRAOK npes~wa~~~~ ocTanbH~e ~ 
3aMeT~M TaKlKe, 4TO o~yT~M~e oTp~~aTenbH~e BKnaA~l so-neps~x, 
cy~ecTBeHHO MeHbwe, ~eM BKnaA, o6ycnosneHH~~ 0~, so-sTop~x, 
COOTBeTCTBYIO~~e BC <fGGG;aa>. o<l) ~ <g2G2>2 8 n~6o~ pa3yM-
HO~ MOAen~ KXA He MoryT 6b1Tb ysen~4eHbl 6e3 OAHospeMeHHoro yse
n~4eH~R oJ3) . ,[\a nee' ecn~ BC T~n<;~ < g 4G 4 > ysen~4~Tb Ha $aKTOp 
nOPRAKa 10 /T.e, npi1HRTb MOAenb /111/, TO 0(0 4)- nonpasKa np~ 
n=6 6yAeT pa3 B nRTb 6onbwe 4eM O(G 2)-sKnaA. 0AHaKo, ecn~ AalKe 
np~HRTb YMepeHHY~ o~eHKY ·o ~S) no rB,Q, y4eT O(G 4) -sKnaAOB paA~-

,3AeCb He06XOA~MO nDA4epKHYTb, 4TO 8 paMKaX Hawe~ C~CTeM~ 
o~eHOK see BC, Aa~~~e BKnaA B ocm-8) nonpasKy, 6n~3K~ no no

c PRAKY Ben~4~H~. 
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KanbHO MeHReT TeopeT~4eCKYIO Kp~sy~ AnR rn /eM. p~c./. B 4acT
HOCT~, pe3ynbT~py~~aR Kp~BaR He 11MeeT AalKe HaMeKa Ha nnaTO ~ 

MOlKeT 6~Tb cornacosaHa c 3Kcnepi1MeHTanbH~MI1 AaHH~M~ n~wb np~ 
H~3W~X n =2,3,4. 3Ha4JH~e <g~2>,Ha~AeHHOe np11 TaKOM $14TI1POBr.IHI111 
/npH $HKCI1POBaHHOM 3Ha4eHHI1 MaCCblmc=1 ,26 r3B/, npHMepHO 8 2 pa-
3a npesocxoAHT ·o~eHKy, AaHHY~ s 111 , 4TO cornacyeTcR c nporHo3aMH 
pa6oT /4·61 . · 

5. 3aKn104eH~e 

TaK~M o6pa3DM, 8 o6nacT~, rAe AOMHHHpyeT BKnaA HI13Wero co
CTORHHR 4apMOH~R, PRA rto 1/m: 8 peanbHO~ XpOMOAHHaMI1Ke CXOAHTCR 
AOBOnbHO MeAneHHO. 

B 4aCTHOCTH, AnR nony4eHHR CTa6HnbHOro no OTHOWeHH~ K cneAy~
~11M CTeneHH~M nonpaBKaM nnaTO $YHK~I1~ rn He06XOAHMO y4eCTb, 
no Kpa~He~ Mepe, 0(06) 11 0(0 6 ) -nonpasKH. B TaKo~ CHTya41111 npeA
nolKeHHaR B /1l np04eAypa onpeAeneH~R < g2G 2> CBOAHTCR K HaXOlKAe
HH~ 3$$eKT~BHOro napaMeTpa <g 2G2>s¢¢ .. • sBHpaK>~ero s ce6R /npH 
p =5-7/ HaH60nee BalKHWe CTeneHHWe nonpaBKH 6onee BWCOKHX nopRA
KOB, snnoTb AD O(G 6/m~2) 11n11 Aame O(G 8/m!6). C y4eToM Taro, 4TO 
(Q2jm4).k- 4neHbl HMe~T 4epeAY~~HeCR 3HaK~, cneAyeT OlK~AaTb, 
4TO 3Ha4eHI1e < g2 0 2 >s¢¢. AnR y- 4aCT~4 AOJllKHO 6b1Tb 6onbW~M, 4eM 
AnR 4apMOHHR, KaK 3TO 11 6wno o6HapylKeHo BonowHHWM/10/. 
1 Eionee Toro, He HCKn~4eHo, 4To eenH411Ha <g 2G2> 9¢¢.B KaHane 
~c MOlKeT OTnH4aTbCR OT COOTBeTCTBY~~ero 3Ha4eHHR 8 Jf~ KaHane, 

xoTR ycnewHoe npeAcKa3aHHe MaCCbl 71 c-Me3oHa /15/ yKa3biBaeT, 
no-BHAI1MOMY, Ha 6nH30CTb 3THX ABYX senH4~H. 0AHaKO 8 CBeTe o6-
HapymeHHO~ HaMH MeAneHHOA CXOAI1MOCTI1 PRAa no 1/m~ ycnex~ MeTOAa 
KXA npas11n cyMM AnR 4apMOHI1R swrnRART cKopee YA~B~TenbHWMH, 4eM 
3aKoHOMepHbiMI1, 11 Heo6XOAHM AanbHeAwHA AeTanbHbiA aHanl13 CTPYKTypbl 
3T~X npas11n CYMM. 

Mbl npH3HaTenbHbl 'B.A.6eAni1HY, A.B.E$peMosy 11 ll;(M.6ap6awosy 3a 
o6cymAeHHe pe3ynbTaTos, B.A.Me~epRKOBY - 3a 14HTepec K AaHHoA 
pa6oTe 11 nDAAepmKy. 
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HHKonaen C.H., PaAIODIKHH A.B. P2-82-720 
KnaHTono-xpoMOAHHaMHqecKHe npaBHJia cyMM AITH qapMOHHH 

. 4 
C yqeTOM 0(0 ) BKJiaAOB 

I10Ka3aHO, qTo yqeT 0(04) -nonpaBOK paAHKaJibHO MeHHeT BHA 
TeOpeTHqeCl(O~'i KpHBOH AJIH OTHOUieHHfl r n, HCUOJib3yeMoro npH aHa
JIH3e HH31UHX COCTOHHHfi qapMOHHH MeTOAOM KX}J; npaBHJI CyMM, qTo 
CTaBHT llOA COMHeHHe HaAeJKHOCTb TeOpeTHqecKOH 6a3bl AITfl cy~ecT
BYIO~X llPHJIOJKeHHH 3TOrO MeTOAa. 

Pa6o·ra DblTIOJIHeHa B Jla6opaTopHH TeopeTlj:qecKoH 4JH3HKH OIDIH. 

npenpHHT 06DeAHHeHHOrO HHCTHTyTa ~AePH~X HCCneAOBaHHH, ny6Ha 1982 

Nikolaev S.N., Radyushkin A.V. 
QCD Charmonium Sum Rules Up to 0(04) Order 

P2-82-720 

It is shown that inclusion of the 0(0 4) terms radically 
changes the theoretical curve for the ratio rn used to analyze 
the lowest charmonium states within the QCD sum rule approach. 
This casts a doubt on the soundness of the theoretical 
basis underlying the.existing applications of the QCD sum 
rules to charmonium states. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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ITepeBOA O.C.BHHOrpaAoBoli. 


