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ny5HH'<Ka c., MewepSIKOB B.A. P2 - 12263 

3neKTpOM8I'HHTHble 4JopM¢aKl'Opb1 IIHOH8 H IIpOTOH8 IIpH 6onblliHX 

3Ha'<eHHSIX IQ 21 
npe.onmKeH CIIOC06 OIIHC8HHSI ~meKTpOMBI'HHTHbiX ¢opM¢aKTOpOB BllpOHOB 

npH 6oJ'IhWHX aaaqeHHSIX IQ 21. Oa noaaonSieT onaoapeMeHHO onHCbiB8Tb noae

neHHe ¢opMQ:IBKY'OpOB BO apeMeHH H npocrpaHCTBeHHOTIO,a06HbiX o6naCTSIX. 
Cnoco6 ocaoaan aa rHTIOTeae o cTpyKType pHMaHoaoH noaepxaoCTH ¢opMQ:!aK
ropa, KOT0p8SI yqlo{TbJBaeT H8J1HqHe .llBYXt.IBCTHqHbiX TO'LJeK BeTBJleHHSI H MHOro
JlHCTHOCTh pu~aaoaoit nOaepxuocrH npu 6onbWHX aaaqeHHSJX IQ2J. <t>opM<iJaKTo
pbi npencTaBJH1IOTCSI o6o6meHHbiMH PROBMH .QHpHxne no yaH4JopMH3HpyJOweH 
nepeMeHHOi.f:. <f>OpMyJlbi SIBHO 0Tp8)1(810T CBSI3b MeJK.IlY aCHMTITOTHqeCKHM 
noaeneaHeM a npocTpancraeaaono.no6ao:H o6nacTH, ¢aaoH H MonyneM ¢opM
Q:!aKropa npH COOTBeTCTBYlOlllHX 3HaqeHHSlX JQ21 BO epeMeHHTIOll06HOfi 06J18CTH. 

Ha npHMepe aneKTPOMarHHTHoro 4JopM4JaKTOpa nHoHa ycraaoaneua 
CTBTHCTuqecKaSI onpaanauaocTb rHnoreabi. C.aenaHbi npe.ocKa3aHHst oTHOCH
renhHO noaeneuHSI 4JopM¢aKropa nporoua ao apeMe~Hnono6noH o6nacrH. 

Pa6ora BbiTIOJlHena B na6oparopHH reoperu."LJeCKOfi ¢u3HKH 011S111. 

Coo6weHHe 06i.e11HHeHHOI'O HHCTHTyTa SlllepHhiX HCCll~llOBBHHll. ny5Ha Ul79 

Dubnicka S., Me:;;hcheryakov V. A. P2 - 12263 

Pion and Proton Electromagnetic Form 
Factors at Large IQ21 

A method is proposed for describing the hadron 
electromagnetic form factors at large IQ2

1 both in time
and space-like regions. The method is based on the 
hypothesis on the structure of the Riemannian surface. It 
takes into account that the surface is multi-sheeted at 
large IQ21 and there exist two-particle branch points. The 
form factors are represented by the Dirichlet series in 
the uniformizing variable. Formulae obtained show clear
ly the connection between the asymptotic behaviour in 
the space-like region, phase and modulus of the form 
factor and corresponding Q2 in the time-like region.For 
the pion electromagnetic form factor the hypothesis is 
statistically justified. Predictions are made for the 
behaviour of the proton form facto~ in the time-like 

region. 
The investigation has been performed at the Labo-

ratory of Theoretical Physics, JINR. 
Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06'be/lBHeHHbl/t HHCTH't'yT Sl/lepHblX BCCIIe/lOBBHHil ,ay6HB 

B HacT~ee BpeMH HaRon~eHo 6o~bmoe qwc~o axcnepKMeHTan~HHX 

.n;amwx no sHaqeHBSIM F11 ( o.2) RSK B ·npocr paHCTBeHHono,no6Holt, TaR 

H BO BpelleHKIJO,l{06HOlt 06JiacTIDCo 0HH UOSBOJIJ!XlT npOBO_D;HT~ cprumeHI'!e 

C Oll!lTOM pa3JIHqH!lX MO.D;eJieft, ROTOpl:le C TeM KJII'l HH!lM ycneXOM OIIPICil

:eaJJT BCil coBoxynHocT~ n;BHH!lX no FT(c;/). 3JieRTpoMai'HHTH!le <f>OpM-

qaxTopll rrpoTOHa lil3BeCTH!l TOJI~O IIpH Q
2<0 H Jllrflll~ B !972 r. 6HJia 

2 2 
C~eJiaHa llOllllTKa H3MepHT~ I'!X IIpH Q ~ 4,4 (raB) , 

KaK xopomo H3BecTHo, npK 60JibmHX Q 2 noBe~eHHe a'£JHimx 

<f>OpM'faKTOpOB CBJ!SaHO C qHCJIOM COCTa.BJlfiDIIKX KBapKOB 12H llpoCTOI 

SaBIICKMOCTm F;_ (Q.~-~ (rf)l-f'Lift KOTOpaH rrpr.mon;wr R KX CTerreH-

HOMY na,n;eHIDJ. Taxoro po,!Ui SaBKCHMOCTII OT Qz B03HHK8Jl'l' B Mo.n;eMx 

BeRTOpHOI ~OMHHaHTHOCTH, a TaKEe B ,n;HcnepcHOHHOM UO~O~e llpH 
2 

aHanese <f>OPMJrutTopoB B o6~TH Q <o • TeopeTHKo-no.newe Mon;e-

JlH a,n;poHH!lx <f>OpMJruttopo~2'" t,tellT o6HqHo 6oJiee 6oraToe aHepreTe-

qecxoe noBe.n;eHee BH.D;a -lfQ.1~1 • B noc.ne~ee BpeMH npe~npWJJITI:I 
llOUNTKH HSyqeHHa qop~TOpOB an;poHOB B KBaHTOBOI xpoMO~HHaMHKe C 

llOMOIIIYl MeTO_D;a peHOpMrpyrrllll/
3/, ROTOpl:le Hapli,IJ;Y C JIOr~pH<lf.il{qSCROI 

3aBiiiCHMOCTm OT Q 2 IIpi'IBOltliT II R o6tllel CTeneHHOI SaBHCIIMOCTH 

BH.D;a (c;:{) q_ , r,n;e q_- BetllecTBeHHoe qHcno. 

Bee YIIOMHHYT!le wme MO.D;eJIIii, RpoMe HeKOTOpllX D;HCIIepcHOHHI:lX, 

cnpaBe.n;JIHllll JlHm~ rrpH Q'J. £. o • B TO Jte BpeMH RBaHTOBWI xpoMon;e-

HaMmta npeTeH,n;yeT Ha OllltiC!UIIIle .IIBJieHHI Ha MaJlllX pacCTO.IIHH.IIX, T.e. 

6oJlbmHX saaqeHaax I Q2.1. B aTol cBJISH MoJtHo nocTaBHT~ ~a 
BOnpoca.Bo-nepBI:IX - KaE 6onee CJIOKHI:Ie,no CpaBHSHHD CO CT8ll8HHKWH, 

3HepreTHqeCKHS 3aBHCH110CTK B03HHKaDT B ,l{HCnepCHOHHOll llO,l{XO,l{e.Bo

BTOpi:IX - KaK llOJIYt!HTb aCHllllTOTHqeCKHS ~OPMYJII:I_fJIH 60JihmXX 3Hat!e

HHit /cit, CrrpaBS,l{JIHBI:I8 O,l{HOBpelleHHO B 06JiaCTHX ({.&.. 0 H q2.>0.Hn:e npH

BOD;BTC.II llOUNTRa ~aTL Ha HBX OTBCT B paMKS.X M6TO~a .D;BCnepcliiOBBYX 

COOTHOmeHHll (AC). 
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llHenepeHOHHHe eOOTHOW6HHH qnH gopMffiaKTOpOB aqpoHOB 

II eTpyKTypa HX PHMaHOBOI ITOBepXHOeTH 

By~eM HCXO,nHT:& HS JlC C O~HM Bll'IHTaHHeM 
00 

F (Q2)= 1 + Q Jm JT{Q d.QIL 2.1 'J.'J 

H JT 12- Q'2( Q'2.- d)· 1 
(I) 

2 
r.ne Q, 
i{aKTopa 

sa:s~rcaT oT paceMaTpHBaeMoro an;poHa H. MHHMM '!acT:& (flop~ 
F,.IQ 2

) npH Q2> q; onpe~eJUieTe.II ycJIOBIIeM yHl'!TapHOCTII 

II fi!MeeT B~ 

* kF;;tQ2J::: I (r/)f;JQ'lJf- E (Q2), (2) 

r~e nepBoe cnaraeMoe B npaBoa qaCIH npeACiaBRHei BKRaA HaHRerqaa

mero npoMelltyTO'IHOrO eOCTO.IIHM ellcTeMH }fij , a BTOpoe - eyWII'j 

BRJI8,nOB BCeX BllCillltX COCTOJIHJd. flcHO, 'ITO Q: - Maeea HaHJierqaf

mero npoMeJJtYTO'IHoro eo~TOSIHHH, a j(Q~) - aMnJIHTy.~a nepexo;n;a aToro 

cocTOJIHHH B eaeTeMY H 1/ • HsBecTeH p.II.l( ITOII!iTOR pemeHBH ypa:sHemm: 

(I) ,IJ,Il.II nHoHa e y'leToM HeynpyroeTH L (Q9 , npHBO.ItllliiHX x o'HCanrm 

F,; ( G(~ B ROH6'1HOM llliTepBaJie nepenaq I < Q2~ 2 ( raB )2 4/. B 
pa6oT~5/ 6a.11 npoBe;n;eH yqeT HeynpyrKX npoueceoB e noMo~ BBe
;n;eHrm aJire6palii'IeeROit TO'IRH BeTBJI6HHH Q2.VJei • B HHX HCITOJI:&SOBalru 

na.n:8Jllltee acHMnTOTHRH BJma (cit '1 , r;n;e ;n - ueJioe 'IB:CJio. Ta.ttol 

no;n;xo.n; rrpe.nnoJia.raeT, 'ITO axcnepHMeHTaJI:&HNe .n:aHHNe eaBeeTHN B me-

poRoM HHTepBaJie ITO Q.2 
, BRJIIl'la.II I peSOHaHeHyll 06JiacT:&, 'ITO .Itallte 

;n;nH llpOTOHa yJJte Heenpa:Be,li;RHBO. 

HDe, OITHpMC:& Ha aHaJIII'l'l!'leeRI!e CBOICTBa {flopf$.RTOpa ~(Q', 
BllpallteHHNe J{C (I), o6cy.n;HM Blm PHllaHOBOI ITOBep.XHOCTB fPYHRUIIB 

~ ( Q.~ • Kax xopomo BSBeeTHO, yeJlOBBe YHIITaPHOC'l'B (2) IIpBBO.IJ;BT 

R no.IIBJleHrm y Hee aJire6palii'Ieexol TOq£11 BeTBJieHHH nepBoro no~ 

B Toqxe a! . lj>BRIJ;HH L ( Q2j :n;aeT TQqRft BeTBJieHHH Q~) Q.z, .. . 
pacrrOJIO.UHHNe rrpasee TOqRH Qo2 (pile. I). Y''leT TOq£11 BeTBJieHHII a: 
(flopMfmtTopa F11 (Q

2
) Jiei'.Ko npoBO.IJ;BTCJI rrepexo.n;ou x HoBOI rrepeueJPo 

HOI - HMITyJt:&ey Jier'ialmero rrpouezyTO'IHOro COeTO.IIHBR B eHeTeMe U6HT

pa MaCe. AHaJiKTJiJ'IecRile CBOICTBa ,..c;. (6(~ B ROMIIJieRCHOI ITJIOCROCTH 

q_ HS06pa&eHN Ha pHC • 2. Toqxll Be'!'BJieHM B HDHel ITOJiyiTJIOCROC

TH eBJISaHN C aHaJIHTB'I6CRBM rrpo;n;o.UeHHeM ,t:';;IQ~ Ha B'!'Opol JllleT 

PHMaHOBOA ITOBepXHOCTH, ltOTOpoe OCyJQeC'!'BJllleTeJI C ITOMOIII:&Il BUpa&eHM 

4 

l. 
TmQ 

I :z 
][ 2.- F;. (Q") 2. 

~ (a.)- 1+2ijtQ/ 

ReQ'L 

(3) 

Ymz 

Re<i,_ 

Pec.2. 

jj 2 I 2. 
II npHBO.li;B'!' R ITO.IIBJleHmD y /; (Q~ oeo6eHHOeTel ~yBRIJ;BH (t:lj 

Pile. I. 

Ha Bam!OCT' ax yqeora .n:nH rrpoToHHoro (flopMJmtTopa yxasano, HaiTpHMep, 

B pa6o'!'/G • HaJIBqHe :suemKX TO'Ielt B8TBJ16HM CJ.i MO&eT ITpHBO:n;BT:& 
1t J10lt8.Jll>HNM HeperyJUipHOeT.IIM B IIOBe.IteHHB ~ (Q2 j , 'ITO BH!(HO Ha 

rrpHMepe F:r (G.' (pKe.3). Kpoue ororo, OHH ycJIO&HlD)'l' BH.It pBMaHoBOI 

ITOBepXHOC'!'H
0 

npHBO.n;ll K ITO.IIBJJ.6HmD Bee HOBHX JllleTOB npH YBeJIJAeHBII 

q_ • ::ITOT ~ MOlleT 6HU Y'I'!'6H C ITOMOIQH) MO.IJ;eJIB pi!MilHOBOI rro-

BepXHOC'!'B !IJOpJIImt'!'Opa ~ (C/) • B Jta'lec'!'Be• MO,li;8JI:B 

npa Oonbmxx suaqeuxax /~/ npe.n;naraerca xcnonb30Ba'!'b pxwa:soBy 

noBepXHOCTb ~YH~· 

. A "· q_ l = - {., 'lC. .j(fl q::;; 
- · Jr o_ ('a- Jtq_):l f ') _-{.,- +wz.. -+- (;--

2. tt. ~ . 

(4) 

lyHKitM l(q,.) 11166'1' 8.Jll'86pal!'leCRHe TOqKH Be'!'BJ16Hil.II npH q.=:!'/,.1 

I JlOrapH4NJAeCRyD H& 6ecKOH8'1HOCTBe Ee pi!MB.HOBa. ITOBepXHOC'!':b 6ecRo-
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He'IHOJIIICTHa. T8KKM o6pa 30M. pKMaHOBa IIOBepXHOC Tl> FH rrl) 38Me-

HIIeTC.ff H8 pi'IM8HOBY IIOBepXHOCTb Z(q,_) 1 H8 ROTOpoft ~ (q)/ 
npen;rroJJaraeTc.ff r·r.epoMop(fJHoA. Bo3MOJitHOCTI> arrnpo:KCifMa.UI'II! MHoroJJIIICT

Hoft plllM8HOBOft ITOBepXHOCTH deCKOHe'IHORHCTHOn MO~HO YCYOTpeTI> 1'13 

1'13BeCTHOro orrpeneJJeHI'I.ff ITOK838TeJII>HOft ¢YHKUI'IH 

e 2
::o fJmz(frf)~ 

2 2.. (!..~Oo 2... 2 
Jlyq Q <. Q0 rrJJocKOCTI'I Q , Ha KOTOpoM 3HatJeHM F"rC? j 

n;eftCTBI'ITeJII>Hhl, nepeXOIJ;I'IT B Jlyq ~ l =0 1 /?e 7~ 0 IIJIOCKOCTI'I 
' 2 2 {pi'IC.4). BepXHI'Ift 1'1 HlllKHI'Ift 15epera pa3pe3a Q.'l.'?Q IIJIOCKOCTII 

Q2 
1 H8 KOTOpOM 3Ha'IeHI'I.ff F._. (tr) KmmJJeKCHhl, nepeXOIJ;.ffT B li.Y-

- n 2 2 :Z. 
'Ill Jm :2 = ± 1 1 /?.e_ 2 ~ 0 1 COOTBeTCTBeHHO. 0Tpe30K Qo < Q <Q

1
, 

Ha KOTOpOM crrpaBeiJ;JJIIBO ynpyroe YCJJOBI'Ie YHIITapHOCTI'I (!) C ~YHKUI'IeA 

L;'(Q
2)=o , nepexon;I'!T B orpeaoK / Jrn. .?./~¥, f(q_t =o • IIo-

Jii)Ca 1 COOTBeTCTBYI<lUI'Ie pe30H8HC8M C I'ICTeMI:l /!if 1 paCITOJIO~eHhl B 

JJeBOft ITOJIYIIJIOCKOCTI'I ITJIOCKOCTI'I 1! • Tenepl> ITOCTaBJJeHHHft B!>We 

BOIIpOC OCl O,!Ul:OBpeMeHHOM OITI'IC8HIIII ¢QpM<faKTopa F;. (Q 2) B IIpOCT-

paHCTBeHHQ- II BpeMCHHIIO,I\OdHHX OdJJaCT.ffX JJerKO pemaeTC.ff 1 Hanpi'!Mep, 

c noMonti>Il pa3JJOEeHIIR era B pRn; TeA.I!opa no rrepeMeHHoft Z • .AHa

JJOrl'ltJHHft npl'leM yxe dH.lj c ycrrexoM npi!Menen K ana)]II3Y an:pon-an:pon

noro pacce.ffnl'l.ff Bnepen( 71. 

:Fmt-
T 

I F.l I 
:Jitff+Ht It 

l ~~:!!. 
:{. 

t ftlttf 

1.:1 11'11 JYn..bO 

Q.:l~ I I I I 
Rer 

'5I :;;:,_c,-:z: 
I 

1 t1 t2 1.3 YQ2' 

Pac.3. Pac.4. 
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I 

I 

BocnoJJI>ayeMc.ff HREe n;pyri'IM P.ffiJ;OM. ~3 crrocoda nocrpoeni!R an-

npoKCHMa.UHil p111M8.HOBOA IIOBepXHOCTH ~YHKUI'III f (Q2_j Bl'l'l;H0 1 'ITO 

OH8 I'!MeeT CMI:lCJI B ITOJIYfJJIOCKOCTH ,.£e i! > 0 • ~3BeCTHO 1 'ITO 

Od06nteHHHI ~ lHpiiXJJefi
2/ TaK'JKe CXO~I'ITC.ff B ITOJiyiiJIOCKOCTH, l103TOMY 

HRlte I'IM 1'1 BOCIIOJll>3YeMC.ff. 0H KMeeT Bll!l; 

L d. e-P.'-~ 
n.. n... ' (5) 

r~e ffl. - n;eACTBIITeJJI>HHe HeOTP11'1\aTeRbHL!e 'II!CJI8 1 fi 1 , :Jlrt !I! 

um A :oo • 
r'\.~ oo }""'IL 

PaccMoTpi'IM Mp~eHM n;JI.ff o1mero tJJiena ~ B IIHTepecyl<lUIIX 

nac odJiaCTRX nepeMennoA Q2 : 
12 

2 2. 'I I Q21 I oL/1-
Q < Q 0 1 I"!./=~ 1 + ~ f. = _ __:--=====:;-, 7:;;;f8 {6) 

IL ['q./ +'((('q..JY+-1 j JL.. 

w, q.., V( q., .,.. 
2 2 ~a 

Q ./,:-Qo' 'J._= 0 -? = <Xn el.zr~~- (?) 

n { ~. + V (lff- {]f3,, . 
H3 ¢QpMyJI (6) II {7) BII~H0 1 'ITO BeJII!'!IlH8 J3~ OIIpen;eJl.ffeT qeay 

¢opM¢a.Kropa na paapeae. ~aBecr,o, 'ITO qeaa ¢opuqaKropa nHona rrpll 

60J!bWIIX Q2 
6JJI!3K8 K ]I /!3 • Tor~a B CJIV.Me (5) MOEHO orpaHII

'!I!TbC.ff OIJ;HI'IM CJJaraeMI:lM II .f =: 2 1 "'TO npi'IBOIJ;I'IT K 8CI!MIITOTH:Ke 

;; ( Q2) ~ ~-t ) 

corJJaCyl<lUeftc.ff c KBapKOBbiMl'! IIp8BHJI8.MII C'IeTa/I/. 

C ~yroft CTOpOHH 1 IIpen;noJiaraR CITpaBeiJ;Jli!BOCTl> KBapKOBbiX 

IIp:1BIIJI C'IeTa 1 11pi'IXOIJ;I!M K 38KJIJJ'!eHKIO 0 qB3e ~ ( Q') Tip II dOJJb-

WI'IX 3H8'IeHIIRX Q 2 

M!f ~ ( Q?._} ';: J/ ( n.-H- f) 
z 
~ >> 1. (8) 

0 
2 

~ OITI!C8HIIR 38BIICI'IMOCTII qB3hl ¢Qpr.tfaKTOpa an;pOH8 OT Q HeOdXO~II-
MO yqecTI> B cyMMe {5) no xpaiHel Mepe n;Ba cJiarae~x. T.e. I!MeeM 

~ { Q~ = 'P, { Q~ + -e. ( Qz_; 
~ 

3._ >>- 1. 
Q<. 

f 

7 

(9) 



. 

AHaJUJS aKcnepHMeHTaJ!l>HHX Jia.JIImX no 9JleK'l'poMal'HIITHHM 

dJop!o!llaK'l'Opa.M llROHa Ill np9TOH8 

C noMOmm <IJCW~JI (9) ISHJIH npoaHa1IHSHpoB8.HH 28 aKCnepHMeH-

TaJI:&HHX 3Ha'leHilfl" 0 fj.(Q~ .!WI \Q2 [> I.2 raB
2

• 0THODI8Hilfe 

HsyqaeMYX nepena'l JIIMIIyJI:&ca K BeJII!'IHHe nepBoro Heyrrpyroro nopora 

HMeeT B8JIH'IHHY Q2./Q: / 3,85. 3KcrrepHMeHTaJI:&HHe Jla.JIIm8 IIOKaSY-

Ball'l', 'ITO npB OJlHOM R TOM ae SHa'leHIIIH Re i!: r 61) BeJIII'IHHa 

I Fyl llM O'I'p~aTeJI:&HHX rrepe,llB'I MeH:bllle cooTBe'l'CTBYJlllli!X sHa'le-

Hd .llJIR: llOJIOJtllT8JlLHHX nepenaq • 3To rrpi!BO.ItllT R CJI8.Jzyll!lllr!M COOTHQ

meHIDIM Mezey rrapaMeTpa.MB ot:./";~7 < 0 111 u;.J':-~3 . Pe
syJI:&'l'aTY aHaJIHsa rrpencTaBJieHH B Ta6JI~e I. Hs Hee cJie.ItYeT, 'ITO . :r 7 
Hai!Jlyqmee OIIIIICaHHe .ItOC'l'HraeTOR rrpH fi = j3, +- { • Ilplll STOI CBRSI! 

M~ J, 111 f.z. qasa ~ ( Q2
) II!MeeT Bllfll 

X-2. 

o(1 

0/t.<l F.. fa.}= JTIJ.- M"inf oCz, 
1 _ 7 (IO) 

o .r z r• -? 0(, q friJ0'-q. 2 Y. -+ ,)) - ( 
'1, 'l, 

Ta6Jlma I. 

r:;,. r; /,JI 

A =f.+ 1 A=A +Z A=Jl_,+J A=J,+1 
33.?5 39.65 5?.4 52.3 

-- ---- --------- -

?0.90;tQ.I4 5?.5CJ±I4.4 254.85±?25I 389.6;t2? 
- - --- - . ------ ------------- ------ ---- -----

~-

p, _____ 2.?8±.<J.I4 2.82;tO.I4 3.63;tO.I? 4.39;t0.03 I 

----- --- ------ - -------------

<:i..:L -234.J±59.4 -?89.4;t2I5.6 -I9356±600I -I23I. ?t.I05 

0~ IllS 9KCOepHMeHTaJ!l>HYX TO'IeR OTKJIOHR8TCR OT KpHBOI (9) 
6o.nee '18M H8 TpH OTaH.zt8pTHYX OTKJIOH8HHR (ee BlUI~ B JlZ paBeH I!). 
C yqeTOM 9TOro qaKTa IIOJIY'IReM, 'ITO J.-2Jn,

0
':::: 1 , T.e. OIII!CaHJie YllOB

JieTBOpHTeJILHOe (pHc.5) • .AH8Jiori!'IHYI aHaJIIIIS C IIOMOIIIY:I !IK>pMY.nY (9) 

6YJI npoBe.neH .llJIR: Mal'HH'l'Horo !IK>JlMimtTopa npoToHa G/' • IlpH orriiCa

HBH 45 aKCnep~,TaJI:&HYX TO'IeK B o6JlaoTH Gf< -I CraB/c)
2

, KOTOpYe 

BSRTY 1113 pa6o-rf 8 , 1HJ10 IIOJIY'I8HO *ll,o =52/ 42 (piC o 6). CoOTHODie

HHR Me~ napaMeTpaMH (eM. Ta6.nHUY I) ol.t , J31 .ItJIR: rrpoTOHa 

oKaSaJIHC:& TaKHMH ae, KaK 1!1 .llJIR: X -MesoHa, T.e. o<_, N/o<.t N <. o 1 

J:(-== ,_,., + 1. 

8 

&JFrrl 
fle~ 

0 

1 
2 2,s-

-1 
lJ Q\'t 

2 s 10 

-2 

-2,5" 2 3 t s tO 

Pzo.5. 

9 



~~( 2 2,5" ~ lkz 

-.f 

Pwc.6. 

O~cy!geHae pesy~LTaToB 

IToBe~eHae ¢opMqeRTopoB gwoH' a rrpoToHa B KBaHTOBol xpoMo-
~rmaMmte HSY'IMOCL B pa6oTa.xf 3 •9 JtJ1.i1 (i'<O • B OTJllftJHe OT 
ITO~ytJeHHNX B HHX pesyAbTaTOB, ¢opMynH (9) CITpaBe~JIHBU ~nR O~OHX 
"XBOCTOB" ¢op~TOpOB. ilpH aHMHSe ¢opuqaRTOpa ITHOHa OHH ITOSBOnR
DT cy~HTL o cor~acoBaHifH pas~etJHHX rrpe~rro~ozeHHI, c~e~aHHHx B 
rrpon;ecce O~paOOTltH SltCITepaMeHTMLHHX ~aHHHX ITpH Q2~o J11 Q.2 <0 
.lL1IJI ITpOTOHa SltCITepJI!MeHTMLHHe ~aHHHe ITpH Q2 > 0 HeJ.I3BeCTHbl, 
a Ha pac .6 rrpRBe~e~ n:ge~citasaHM MO~eJIH. OHH B 3 pasa HUe 
e~BHOTBeHHol O!leHRW I 47 II yRaBHBa.llT Ha OOJI:bii!OI TeopeTJII'IeCitd IH

Tepec onpe.u;eJieHM )GI"/ 11 I GEl B aTol o6JiacTH. 
~pMyJIH (9) Yita8I:IB81l'l' Ha HeROTOpoe O'l'ltJIOHeHHe OT RBap!to

BHX ITpaBHJI cl:fe'l'a /I/ npH ~OC'l'HI'HY'l'biX SHeprMX. CpaBHHM HaiDH pe
syJILTaTY c ~oM nonytJeH~X paHee, ~JIH ~:~ero npe~cTaBHM ax B 
e~rmooopasHol ([(>pMe Fl-l (Q 2)~(Q:Z.) m,., • B Ta~Jl~e 2 co~paHH 9TH 
~aHHNe. 
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Ta1mma 2. 

/I/ /2/ /3/ /5/"' /5/ 6 /9/ /IO/ /II/ aacr. 
pa~oTa 

1?)1/ I 2 - 0.5 2 I 2 I,2 I.4±<J.I 

'rnN 2 -- 2 - - 2 - 2.2;t0.00 
- --

Ha ee OCHOBe MOlltHO yTBe~aTL, l:fTO BHBOIIH 0~ 8CID!liTOTH"JeCltOM 
ITOBe~eHHH ¢opM¢aJtTOpOB a~pOHOB, C~eJlaHHble B pe3yALTaTe aHa4H3a 
cymeCTBYDmHX 3KCnepHMeHTaALHbiX ~aHHHX,BO MHOrOM 3aBJ.ICHT OT CITOC06a 
ytJeTa Heynpyrex npoueccoB. 

B 381tJID'IeHHe OTMeTHM, 'ITO MeTO~ ITOCTpOeHHH MO~eJle! pHMaHo
BbiX ITOBepXHOCTel ITOSBOnReT ocymeCTBnRTL aHaJIHTHI:feCKOe npo~OJIZ&
HHe lf3 OOJiaCTH ro~OMO~OCTH Ha paspes, 'ITO OeS yqeTa TlfiTOB To
qeK BeTBJleHHII rrpe~CTaBJIHeT HeROppeltTHyD S~aqy. 

ABTopN ~Jlaro~apHN B.IT.rep~y sa noMo~L B npone~eHHH tJifcJieH
HHX pactJeTOB, H.B.Clta'IltOBY sa ITOJleSHHe O~Cy~eHHilo 
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