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3a orpumanuM padimie asasituanuM QopMaMm XBHJIbOBOI (QyHKIIT JeidTpo-
Ha B KOOPJWHATHOMY TMPEICTABIEHHI JIs CyYaCHUX PEATICTUIHWX HYKJIOH-
aykgonanx morerrianie Nijml, NijmlI, Nijm93, Reid93 i Argonne v18 po3-
paxoBaHo 3apanosuit G, KBagpynoabauit G i MarHiTEHHE G ) dopMbarTo-
pu petitpona. IlopiBHIOIOTHCH TeoOpeTnYHi PO3PAXYHKH 3 €KCIePUMEHTATbHIUMHI
JanuMu nposinuux kosiabopauiii (Bates, BLAST, Bonn, JLab, Mainz, Naval
Research Lab, NIKHEF, Orsay, Saclay, SLAC, Stanford, VEPP3, VEPP4) ra
oryszis (Abbott, Boden, Garcon, Karpius). Pospaxosany nosuiiio uyss Gpopu-
PaKTOpiB MOPIBHAHO i3 3HAYCHHAMM JIA IHITHX MOTEHIAIbHUX Momaeneh. I[Ipu
BEJIMKWX 3HAYEHHAX IMITysbCy acuMnToruku dopmdbakTopis aeiirpona G; Bu-
3HAYAIOTHCSA KOeDImieHTaMu aHAMITHIHIX (POPM XBHUIBOBOI (PyHKIIT AefiTpoHa,
HYKJIOHHHMH 130CKaIgpHUME (HOpMGPAKTOPAMHE i CTEMIHHIO iMITy/IbCY.

KurrouoBi ciioBa: JeiiTpon, XBuiboBa, MyHKIIA, HOpMAAKTOP, MO3UIS HYJIH,
ACHMITTOTHKA

1 Bcryn

Heiitpon € maiinpocrimim sgapom. IIpocrora i HaouHicT, OyA0BU AedTpPOHA POOUTH
#OT0 3PYIHOIO JTA00PATOPIEIO I BUBYEHHS i MOJETIOBAHHS HYKJIOH-HYKJIOHHUX cuii. Ha
JaHuii 9ac JefdTpon 100pe BUBYEHUIH €KCIIEPUMEHTAIbHO 1 TeoperudHo [1-6].

TeopeTndHO BU3HAUEHI 3HAYEHHS CTATMIHUX XAPAKTEPUCTHUK AEHTPOHA 100pe y3ro-
JPKYIOThCS 3 HABHUME €KCIIepUMEHTATbHAME JanuMu. OIHAK HE3BAXKAIOYH HA 11, iCHY-
IOTh MTEBHI TEOPETUYIHI HEy3romKeHoCTi i mpobiemu. Hanpukiasa, B 1esIKUX OCTAHHIX PO-
6orax oxna [7,8] abo obuisi [9] KoMuOHEHTH paJiaibHOI XBUILOBOI QyHKIIT JedTpoHa
(X®/I) B KOODAMHATHOMY TPEJACTABJICHHI MAIOTh BY3/IM MOOJIM3Y MMOYATKY KOODIMHAT.
IcuyBanus By3/1iB y XBUJIbOBUX (DYHKITITX OCHOBHOTO i €IMHOTO CTAHY J€ATPOHA CBiTINTH
PO HEY3TO/XKEHOCTI 1 HETOYHOCTI B peai3ariil YuCeIbHUX aJITOPUTMIB B PO3B’SI3aHHI M0-
nibHux 3aa4 [5,6,10]. Ao e noB’s3aHO 3 OCOBIUBOCTAMHU [OTEHIAIBHUX MOAEEN it
onucy JIefdTpoHa.

Cuin 3a3Ha9UTH, M0 TaKi MOTEHINAIN HYKJIOH-HYKJIOHHOI B3a€MOIii, sk BoHHCHKMIA,
Mockoscebkuii, norentnianu Heiimerencokoi rpynu [11], Argonne v18 [12], ITapuxcbkuii,
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NLO, NNLO, N3LO, Idaho N3LO um Oxford MafoTh JOCHTH HEIPOCTY CTPYKTYPY i Ipo-
Miznky dopmy 3anuc. Hanpuknasna, opurinanbumii norennian Reid68 6ys napamerpuso-
BaHwmiT Ha OCHOBI (pazoBoro anasizy HeiimerencbKo Ipymoo i OTpuMaB HA3BY: OHOBJIEHA
perynspu3oBana Bepcis - Reid93.

Kpim Toro, X®/I moxke OyTy mpencraBieHa TaOJIMIHO: 9€pe3 BiANOBIIHI MACHBY 3HA~
denb. [Ipn dmcenbHUX poO3paxyHKaxX ONEpyBaTH TAKUMHU MACHBAMU YHCE iHOML TOBOJIL
CKJIZHO i B3arasi He3py4dHO. I caM TeKcT mporpam Ijisi pO3PaxyHKiB € TPOMI3IKUA, TIe-
peBaHTaxKeHui i HeauTabeabHUM. TOMY € MONIBHAM OTPUMAHHS OLBII MPOCTUX aHAJII-
TuaauX Hpopm npeacrasaeHHs XDJL. YV mogansnoMy mo HuX MOXKHA po3paxyBaTu (PopM-
dakTopu i TEH30PHY MOJISAPU3AIIIO, [0 XaPAKTEPU3YIOTH CTPYKTYPY J€HTPOHA.

X®/1 y 3pyuHniit popmi HeOOXiaHI /1151 BUKOPUCTAHHS Y PO3PAXYHKAX TOJISIPU3AIIHHAX
XapaKTEPUCTUK AEHTPOHA, & TAKOXK JJIs OMIHKYM TEOPeTUYHUX 3HadeHb (hopMbakTopis
JeATPOHA Ta MOPIBHAHHS IX 3 €KCIePUMEHTAJbHIMYU JTAHUMU.

2 Amnanituyni ¢popMu XBUJIBOBOI PYHKIIIT JiefiTpoHa

B 2000-x pp. Oym0 3acrocoBano anagitTudHi XP/] B KOOPAUHATHOMY MPEICTABJICHHI.
Cepen Hux ciaix BigmitTurn mapamerpusarii Jy6osuuenko [13], Bepexunit-Kopaa-Tax
[14], a Takoxk napamerpusaniio y takiii npocriii ¢popmi [10]

0 (1)

Tyt u i w - pagiaapai X®/] B KOOPAMHATHOMY MPEICTABJICHH] Jjid KaHATIB 3 0pOi-
tagpauMm MomenTom L=0 i 2. He3parkaioun Ha rpomizki i HOBroTpuBasi po3paxyHKH i
MinimMizarii X2 (110 BEIMYMHYU MEHIINUX 34 10’4), JOBO/IUJIOCS AITPOKCUMYBATHU 33 JOTIOMO-
romo (1) uucenbui 3navenus XPJ mis norenuianis Hefimerencokol rpynu (Nijml, NijmlIT,
Nijm93, Reid93) i norenniany Argonne v18, MacuBu 4ucesl IKUX CTAHOBHJIA BiIOBIIHO
mo 839x2 i 1500x2 3uaquens B inrepsasti r=0-25 ®m. Hucjao momankis cymu 0ya0 BUOpAHO
N=11. Koediuieatu A;, a;, B;, b; ananiruanux dopm (1) mna norennianis Heiimeren-
cbKol rpynu Bkasasi B [10]. Pospaxosani X®/I ne MicTsaTh HAJAJIUIIKOBUX BY3JiB 1106/1U3y
novarky koopaunar. Pospaxosani no X®JI craruuni napamerpu (pasiyc, ejgekTpudHuii
KBaIPYTIOJILHAN MOMEHT, MATHITHWH MOMeHT, BKjajg D- crany ta acuMnrotnka D/S-
cTaHy) 1 T€H30pHA TOJApU3alis to; Y3rOAKYIOTHCS 3 JITEPATYPHUMHU TEOPETHUHUMU it
€KCIIEPUMEHTAJIbHUMY TAHUMHU.

B [15] npoBeneno perasnbhuii orisiz anagsituaaux GOpM i XBUIBOBOI (DYHKIT Jeii-
TPOHA B KOOpAMHATHOMY mpejcrasierni. OnucaHo sk aHagituyani ¢opmu, Tak i mapa-
verpu3aril X®JI, HeoOXiaHI 11 TOJANBINMNX PO3PAXYHKIB XapaKTEPUCTHK MPOIECIB 3
YHaCTIO IEUTPOHA.

3 dPopmdbdakTopu genTpoHA

st KiTbKiCHOrO pO3yMiHHS CTPYKTYpu neiitpona, S- i D- cranis Ta mossipusaniitnux
XapaKTEPUCTHK po3risgaaioThesa pizai momeni NN morenmiany. Posnomin 3apsay mefirpo-
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Ha m00pe He BigoMwuit 3 eKCIIepUMEHTY, OCKLIbKH BiH 3IifiCHIOETHCS TIMTHKU 9epe3 BHUKO-
PUCTaHHS $iIK BUMIPIOBaHb MOJIIPU3allil, TaK i HEIOJAPU30BAHUX MPYKHIX PO3CIAHUX JU-
dbepenniaapaux mepepisis. OxHak fioro MoxkHa BusHaunTH [16]. dndepentianbunit mepe-
Pi3 MPY2KHOTO PO3CIAHHS HETONAPU30OBAHUX €JIEKTPOHIB HEMOJIPUIOBAHUME JeHTpOHAMA
0e3 BEUMipIOBaHHS TOJIspU3AIil BiIOUTUX €/IEKTPOHIB i AeHTPOHIB 33a€ThCA (DOPMYIIOI0
y paMKax HpHUIYIEeHb Iepinoro BopHiBChbKOro HAOIMKEHHSA i yMOB PeIITHBICTCHKOI 1H-
Bapianruocti [1,2,17,18]

do < do

— \do,

Qe )]\/Iott [A(pQ) + B(p*)tg® (96/2)] J (2)

e (g—ge) Mote - 1€PEPI3 PO3CIAHHA HA 6e3cHinoBiit 6e3CTPYKTYPHIi#l 9acTHHIN, OTPHU-
Manuii Mortom; 6, - KyT PO3CISHHS €JIeKTPOHIB y JIabOPATOPHiil crucTeMi; p - Iepe aHuit
iMmysne meitrpona B omuaungax vt A(p) i B(p) - dyHKHii ereKTpuaHOi Ta MarHiTHOI
CTPYKTYpH:

8 2 4
A:G%+§772G2Q+§77G?V1; B= 577(1+77)G?u7 (3)

2
ne n = £>; my=1875.63 MeB - maca geiirpona. Tyt zapanosnit G¢o(p), KBajapy-
d
nosbHu Go(p) i marmitauit G (p) dopmbakTopu MicTars iHbOPMAII0 IPO €IEKTPO-
MarHiTHi BractuBocti gefirpona [2,3]:

m
Gc =GgnDc; Gg =GenDq; Gu = de

(GunDy + GenDg), (4)

P

Jie i30CKaIsIpHuil eleKTpuaHuil i MaruiTHuil popmbarTopu

Gen =Ggp +GEen;  Gun = Gup + Gun.

Cxkramosi dhopmbarTopis D; BU3HAYAOTHCA O (HOPMYIaM

3 1
De=58"+8?; Dg=—= (S‘” - s(2>> ; 5
C 0 0 Q ﬁn 2 \/g 2 ( )

1 1 1 3
Dy =2 (Sé” — 5507+ ﬁsg” + 259) . Dp=3 (s +52),  (©

Je eleMeHTapHi cepuani S(()i) Ta KBaIPYNOJIbHI Séi) dbopmdaxrropu [19,20]

Sél) = /uzjodr; S(()z) = /ijodr; Sél) = /uwjgdr; 552) = /w2jgdr. (7)
0 0 0 0

Tyt jo, jo - cdepuuni dbynkiii Beccesst HyIOBOTO 1 APYTOro MOPSAKY Bi/l apryMeHTy
pr/2; Ggp, Gen (Gurp, Guapn)- OPOTOHHU 1 HEATPOHHUI i30CKANSAPHUN €TeKTPUIHHIL
(maruithuii) dbopmdakTopu, sKi BUpayKeHi 4epe3 OpHUriHaJbHE AUNOJIbHE HABIMIKEHHS
[4]. dra dopudaxTopis D; sukonyiorbea ymosu 1pu p°=0 i Gpn(0) = 1; Gun(0) =
Hp + tn
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3
Dc(0) =15 Dq(0) =miQa;  Da(0) =2=3Pp;  Dp(0) =5 Pp.

[Mpudomy Toxi cami popmparTopu meiirpora piBHi

Go(0) =1; Go(0) =m2Qu;  Gar(0) = 2%‘1 ((Mp + 1) (2 — 3Pp) + ‘;’PD> ,
P

ne Pp, Qg - Britag D- cTany i eJIeKTpUYHUN KBAAPYTMOILHAN MOMEHT JIeHTPOHA!

PospaxoBani Teopermuni 3uatents Gg(0) i G (0) mns morennianis Heitmerencprol
rpynu norenrianis (NijmI, NijmII, Nijm93, Reid93) ta norenmiany Argonne v18 (Av18)
Bkazano B Tabnuni 1. Excnepumentanbai 3uavents Gg(0) i G (0) pospaxosami mo dop-
MyJ1aM GQ(O) = mled; GM(O) = mdud/mp.

Ta6ur. 1: Buavenns Gar(0) i Go(0) pnst pisHux Moneneit

Torentian G (0) Gg(0)

NijmlI, NijmII, Nijm93 1.6941; 1.6943; 1.6929 24.351; 24.214; 24.056
Reid93, Argonne v18 1.6936; 1.6929 23.947; 24.210

Bonn A, B, C, Q [1] - 94.8; 25.1; 25.4; 24.7
Reid SC, Paris, Av1S [1] | - 25.2; 25.2; 24.1
NijmlI, NijmII [21] 1.697/1.695; 1.700/1.695 | 24.8/24.6; 24.7/24.5
Paris, CD-Bonn [21] 1.696/1.694; 1.708/1.704 | 25.6/25.2; 24.8/24.4
Argonnel8, JISP16 [21] 1.696/1.694; 1.720/1.714 | 24.7/24.4; 26.3/26.1
Moscow06, Moscow14 [21] | 1.711/1.699; 1.716/1.700 | 24.5/24.2; 26.0/25.8
Idaho, eD [21] 1.714/1.700; 1.715/1.700 | 26.22/25.98; 25.83/25.54
Ekcuepumenr [1] 1.7135 25.833

[IpoBeneno MOpiBHAHHS 3 iHIMAMHW TEOPETHYHUMH po3paxyHkamu. lIpmdomy mami 3
[21] BKa3aHi mJist PeSATUBICTCHKUX /HEPEJIATUBICTCHKUX PE3YJIbTATIB OOUUCIIEHD.

Ha Puc. 1-3 Bkazano dbopmdbakropu zeiirpona G;(p), pospaxosani no XD (1) ps
norernuianis NijmI, NijmII, Nijm93, Reid93, Argonne v18 (no3uavenus siamosiguo - N1,
N2, N93, R93 i Av18). I[lopiBHIOIOTbCH TEOPETHYHI PO3PAXYHKHU 3 €KCLEPUMEHTAIbHUMU
JaHuMu: 1715t 3apsaosoro dbopMdakrropy Ge(p) - Komabopariit Orsay [22], Bates [26,43],
JLab [16], NIKHEF [45], VEPP3 [46-48], VEPP4 [49], BLAST [50,51] Ta orisiais Boden
[42], Garcon [26] 1 Abbott [44]; ana kBaapymonbuoro dopmbakropy Gg(p) - Komaboparriit
Orsay [22], Bates [26,43], JLab [16], VEPP3 [46-48], VEPP4 [49], BLAST [50, 51] Ta
oruisiuiB Garcon [26] i Abbott [44]; ans marnitaoro dopmbaxropy G (p) - Konabopauiit
Stanford [?, 52, 53], Orsay [22, 23], Naval Research Lab [54] Ta ormsamy Karpius [55].
Takoxx ekcrmepuMeHTAbHI 3HAYEHHS MaraiTHoro ¢gpopmdakTopy orpumani s Mainz
[24], Bonn [25], Saclay [27], SLAC [28,29], BukopucroByioun criBBigHomeHHS MixK G s (p)
Ta CTPYKTYPHOIO (DyHKIEI B.

Cunin 3BepuyTH ypary Ha 3Haxko3Mimmicrts (opmdakropis mpu 4.7-4.9 Om~! s
Ge(p); upu 12.8-14.7 ®v~! i Go(p); upu 6.3-8.1 ta 11.4-12.2 ®m— ! i G (p).

PozpaxoBana 115t MOTEHIIATBHUX MOIEIEH MO3UIIS HYJIsI 3apsaa0Boro GpopMmbaxTopy
Gc(po) mpuBenena B Tabmwmi 2. OrpuMaHi 3HAYEHHST TMOPIBHSHO 3 TAHUMMU JJIsT IHIITHX



Po3spaxyHku ¢popmepakTopis f4eliTpOHa
ISSN 1024-588X. BicHuk JlbBiscbkoro yHisepcutety. Cepis disuqna. 2019. Bun. 56 47

14 0,15
0,14
— 0014 = Jlab ¥
= o Bates
e 4 Boden
Q o VEPP3
1E-3 4 4 Orsay
e BLAST
o Abbott
& Garcon
1E-44 % NIKHEF \ .
4 VEPP4 [ v
v |-eAvis
1E-5 T T L : ,
0 2 4 6 8

0,1

= 0,01
o = Jlab
9O 1E-3 o Bates
& VEPP3
1E-4 e Orsay ——R93
o BLAST| |- --Nj
1E-5 v Abbott
e Garcon —-—-N93
1E-6 % VEPP4| |_.._.Av18
1E-7
T T T T
0 5 10 15

Puc. 2: Kagpynonsuuii popmbaxrop Gg(p).

MOTEHIHAJBHUX MOJIEJIEH Ta 3 eKCIepuMeHTAIbHUM 3HadeHHsaM. [loznagents B Tabnuisax
BKA3aHO 3TiJIHO IUTOBAHOIL JIITEpaTyPH.

MMosuuii myns agis kBaapynoabaoro i maruitHoro gopmdbarropis (Tabmuui 3 i 4)
3HAXOAATHCA 3HAYHO IpaBimre, HixK 1 3apsaaoBoro ¢popmdakropy. Ha xanb, BiacyTHi
eKCIIEPUMEHTAIbH] 3HAYEHHsT I iMITy/InciB Oiabme 719 ®v~! ana dpopmdaxropis Gg
i Gy BiOmOBiIHO.

SIk 3a3HaueHo B [26], mo3uiis Hyas mias dopmdarropy G TOB’si3aHa i3 BiamToB-
XyBaJIbHUM XapakTepoM NN- B3aeMomil Ha Majawx BiIcTaHIX. BAM3BKAMEU 10 €KCIepu-
MEHTAJIbHOIO 3HAYEHHS Mo3uliii nyng po—4.11-4.39 ®m~! nna Ge e mani, onepxkani 11a

Reid93 i NijmII morenmianis, a B nuroBanux mkepenax - ajisa mozeneit Bonn-B, OBEPF,
Moscow, TCM, 5NC.

B inrepsani nepeganux imimysbcis 10 7 ®M ! ekcrepuMenTaibHe 3SHAYCHHA HYJIS [
dopmbarTopy Gg e BUSABIeHE. BAM3BKNMY 10 €KCTEPUMEHTATHHOTO 3HAYMEHHST MTO3WIIiT
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0,14

0,014

— 1E-3
o
= o Mainz
o 1E-44 e Karpius
4 Saclay
4 Orsay
1E-54 * SLAC
4 Naval
o Stanford
1E-6+ = Bonn
T T u
0 5 10 15

Puc. 3: Marnitanit dopmdakrop G (p).

Tabn. 2: Io3unia myna 3apamosoro dbopmdakropy Go

TTorenmian Po, OM 1

NijmlI, NijmII, Nijm93, Reid93, Argonne v18 4.80; 4.60; 4.81; 4.60; 4.71
Bonn-B, FULLF, OBEPF [56], 5RM [2] 4.28; 4.26; 4.10; 4.8-5.1
ARTA [26], Moscow, Nijml, NijmlII [32] 1346;,4.1,46;,44
CD-Bonn, Paris [32], TP [50], NijmI, NijmII [30] | 4.4; 4.9; 4.19; 4.9; 4.7
CIA, RIA [31] 4.24-4.53

CD-Bonn, Paris, PIH [30], NIA [3] 5.2; 4.6, 4.3; 4.6

ORIA [33], 9DWF [34] 45;9.2-12.3; 4.5-6.0
5NC [45], TA AV14, TA+MEC AV14 [43] 3.8-4.7; 4.5; 4.0

Paris, Avi4, Bonn-E [26], TCM [35] 15; 4.4, 5.3; 4.2
QCB82, QCBS86 [36], MMQCM [37], Graz-II [4] | 4.4; 4.5; 4.5-5.2; 5.67
RIA [38] 1552 11.413

QCM [39]; OBEPQ-A, B, C [40] 44 4145
Ekcuepument: [26] 4.3910.16

Par. IIT orusy [44] 4.2140.08

Par. IIT [51] 4.1940.05

Par. T jus pnanux [46] 4.11 (+1.34;-1.00)

Par. I nns nanux [16,26,46] 4.174+0.57

Hyda po=7.2 Om~ ! ana Gy e pesympraru, omepxkami q1a Nijm93, Reid93 i Argonne v18
[IOTEHIAJIB, a B IUTOBAHUX JpKepenax - s mozeseir QCB82, QCB86, TCM.
4 TIlapamerpu3sariis ¢popmdaKTOpiB AeiiTPOHA

¥ pobori [2] BukopucroByoTbCst GyHKIIT I INOHKKM TEOPETUYHUX PO3PAXYHKIB 0 €KC-
MEPUMEHTATHHUX 3HAUYeHb (hOPpMQPAKTOPIB JAeHTPOHA,
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Tabsr. 3: Ilosunisa Hyns kBagpymosbaoro dopmbarkropy Gg

Iorenmian po, OM 1

Nijml, NijmIl, Nijm93 | 12.4; 12.2; 13.8
Reid93, Argonne v18 12.8; 12.6

9RIA [33]; RIA [38] 8.7-10.9; 8.9-12.2

Tabi1. 4: Ilozuris mynst MmaraiTaOro popmdarktopy Gas

ITorenmiast po, Om 1
Nijml 8.0; 14.7
NijmlII 6.5; 14.3
Nijm93 7.4; 15.3
Reid93 6.9; 14.9
Argonne v18 6.8; 13.5
Moscow, Nijml, NijmII [32] 5.3; 6.9; 6.0
CD-Bonn, Paris [32], 9DWF [34], TCM [35] | 6.7; 5.8; 5.5-7.5; 7.2
QCBS82, QCBS6 [36], QCM [39], NIA [3] 7.1;7.2; 6.5, 6.6
5RM [2], MMQCM [37] 5.66.1; 6.87.5
RIA [38] 6.5; 11.1
Ekcnepumenr [29,44] 7.240.3

GIW = @R Y = 7251'802198 (e—‘f + 0.01e—Q2/10°) F; G{™ = 1.7487¢ /23 F;

2 -1 2 -2
e F = (1 + %) (1 + %) ; Q? - xBagpar immymney B [eB?; me=0.05365 TeB2.
B [2] pospaxyuku dopmbakropis geiirpona 1o muM GopMmysiaMm Aal0Th 3310BlabHI 3HA-
9eHHS BiIHOCHO €KCIIEPUMEHTAJbHUX JaHuX Tiabku B oOaacti 0-0.5 ['eB.
B orusazi [44] nasieri me aBi dbopmu mapaMerpusarii

p\? 5 -1 Ge p? 90
Gt =60 [1- () | [+ aw| o [ do | =6b (%) | o ):
Pi k=1 G 9

Jle aMILTTyIu mapaMeTpu3oBaHi y ¢GbopMi JOpEHIiany g = p* Z a:‘_‘ﬁp. Hna 18 i

12 mapamerpiB myisa KokHOrO hbopmdakTopa Ii napamerpusarii ,ZLELJII/I XY?/N=151 1.8
BiAnoBiAHO, e N - KUJIbKICTh eKCIepuMeHTAIbHUX fanuX. KpiM 1poro, mapaMerpusaris
dbopmdaxrropie gefirpona y sikocri 106y TKy rayciana va cymy (SOG) [57] 6yna 3acrocoBa-
Ha JIJIS1 eKCIIEPUMEHTAIBHIX JaHuX orisiny [44]. Has 33 mapamerpis 1€l mapamerpu3arnii
x2/N=1.5.

B mepenaTuBicTChbKOMY IMITy/IbCHOMY HaOMMKEHHI Bemdydi momankum ¢opmdparTopis
IefiTpoHa BU3HAIAOTHCA Koedimienrtamu poskiaany (Cj, m;j) B KOODAUHATHOMY IIpPeJ-
CTaBJIeH] Ta creminHIo iMIyabey [41]
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1 m?2
GgR ~ - E(GE;D+GE7L) f(cjvmj); GgR ~ - p77d(GEp+GEn) f(Cjamj); (8)

1
G~ - s (Grp + Gurn) fF(Cj,my); 9)

TOOTO TOJIOBHI UI€HW PO3KJIAILY 3aPsI0BOTO i MarHiTHOrO (opMdbakTopiB AefTpoHa
BU3HAYAIOTHCS TITBKU S- CTAHOM XBHUJIbOBOI (byHKIIT Aelitpora, a D- KoMOoHeHTa Jae
JIONATKOBUI BKJIAJ] B TOJIOBHUN JOJAHOK KBaApymoiabHoro dhopmbarropy. Ilsunke cra-
JAHHSA €TEKTPUIHOIO HyKJTOHHOTO (pOopMEPAKTOPY B MOPIBHAHHI i3 MArHITHAM ITPU3BOJIUTD
JIO TIIBUIINIOTO CIIAJAHHS 3aPsiI0BOTO i KBaAPYTOAbHOTO (hopMMAKTOPIB, Hi?K MATHITHOTO
G- B penstuBicTcbroMy imMmysibcHOMY HAOMMKeHH! (hOpMMAKTOPHU JeHTPOHA BU3HATA-
IOTHCS BUINEBKA3AHUM HEPEIATHBICTCHKIM HabOpoM (hopMdaKTOpis:

Gii~ pGNR i={C,Q,M}.

ot XOT (1) cdepuuni ta kBagpyunosbhi popmdakropu (7) 6yyrs 3auucani y dhop-
Mi

N N 2 .2
AAa; B, B;by; (3p* — 40b2,p* + 48b
sV =2y N g — 61440 ) ) (3 4 ). o
=1 (p* +4a3;) =1 (02 +403)°
N N 2 2 2
A;Bi(ai + b B;B;bi;p? (3p* — 28b%
3072§ (ai + bi)p” 5 S =-08304 ) ibit” (3 J);

(p* +4(a; + b;)2)" = (p? + 4b%)°

(11)

Jie a;; = a; +aj; bj; = b; + b;. Toxi, Bpaxosytoun ckaaznosi dopmdakTopis D; 3rimzHo

(5) Ta (6), cami dbopmdarropu neiitpona G; (4) MaTUMyTh HACTYIIHI ACUMITOTUKH IIPU
BETMKNX 3HAYEHHSX IMITYJIbCY

N N

AA(J,Z 9216G Asz ai—i—bi 2
Go~ 326G 30 A, o SNOCEN 57 DLW
i,j=1 (p +4a ) \/577 i=1 (p +4(a1+bl))
N
AiAja; 2 A;Bi(a; + b;
Cu~ Loy (32 “ﬂ _ 307 Z (ai +bi)p’ 13
"y i=1 (P + da; (P +4(a; + b;)2)*

I, mincraBumm Bequuunumu Gy, Gy 17, MOXKHA 3amucaTd aCUMOTOTUKA (DOPM-
dakropis geiirpora G; s BEJUKAX 3HAYEHD IMITYJIbCY TAKUM IHHOM:

1 1 1
~— Gy~ —. 14
Tt G~y (19
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Orxe, acumrroruku GopMdaKTOPiB IeATPOHA BU3HAYAIOTHCA KOedilli€eHTaMu aHaTi-
tuaanx Gpopm XPJI, HYKJIOHHUMHU i30CKAJISIPHUME EJIEKTPUIHUM Ta MACHITHAM (POPM-
dakTopaMu Ta CTemiHHIO iMIyabcy. KpiMm mporo, 3uamum acuMnTOTHKE (GOpMMaKTOpiB
JeATPOHA, MOXKHA, BU3HAYUTH IX BKJIQI B CTPYKTYPHI (DyHKIII.

BucuoBknu

Bukopucrosytoun Bimomi anamituumi ¢dopmu XDJI B KoopaAuHATHOMY IpEICTABICHHL
qutst morernianis NijmI, NijmlII, Nijm93, Reid93, Argonne v18, po3paxoBaHo 3apsi10BHii
G ¢, xBagpynonsanit G i marnitamit Gj; bopmdakTopn nefitpona. IlopirHoIOTHECST Te-
operuyHi PO3PaxyHKHU 3 €KCIEePUMEHTAJbLHUMHU JAHUMHU TPOBiaHuX Kosabopaiiii (Bates,
BLAST, JLab, Naval Research Lab, NIKHEF, Orsay, Stanford, VEPP3) ra ornsaais
(Abbott, Boden, Garcon). Po3paxoBany nosuuiwo uyis GopMdakTopiB HOPIBHIHO 3 Ja-
HUMH 111 IHIIAX IIOTEHIAJIbHAX MOIeJsIeil.

ITpu BeMKUX 3HAUEHHSX IMITYJIbCY acumnroruku (opmdakTopis geiirpona G; (12)-
(14) BuznauaioTbest Koedinientamu anamiTuaaux Gopm XDPJI, HyKJIOHHUME 130CKATAP-
auMu popMdaKTOpaMu, a TAKOXK CTEIIHHIO IMITYJ/IbCY.

Buaoun GopMbaKTOPH AeHTPOHA, MOKHA BU3HAYATH TAKi BEJININHU 9K DYHKIIT eJre-
KTPHIHOI Ta Mar"itHOl cTpykTypu A(p) i B(p), TeH30pHi to; 1 BeKTOpHI t1; HOISpHU3a-
nii [2], Ter3opHy anamizyrody 3marhicTs Ay, 1 BekTOpHI (TemsopHi) koedinienTn mepemadi
HOJIAPU3AI] k:gl (kg;a,) B paMkax mozesi obminy w-mesonom [58|, koedinienTu crino-
BOI KOpessItii Cé?), 022) Ta TEH30PHI acuMeTpil Ag;), AE}?, AFJQ JIJISL IIPY2KHOIO JIEIITOH-
JIefTPOHHOIO PO3CisHHSA B MeXKaX HysbOBOI JienToHHOI Macu [59] Ta il nossipusaniiini
CTIOCTEPEXKYBaHI B TPOIECAX 3a y9acTio JeHTpPOHA.

OTpumani pe3yabTaTi J03BOJIAIOTH B MOJAIBIIIOMY BUBYATH €JI€KTPOMATHITHY CTPY-
KTypy JeiiTpoHa, audepeHiaabHuil mepepi3 MOABIfIHOrO PO3CigHHs, 8 TAKOXK OOUUCIIIO-
BaTU TEOPETUYH] 3HAYEHHS 3aP:A/J0BOr0 1 MaruitHoro paaiycis jeiirpona [40] ra cuinoBux
CIIOCTEPEKYBAHUX dp-PO3CITHHS.
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Calculations of the deuteron form factors

V.1. Zhaba

Uzhgorod National University
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On the received coefficients of the analytical forms for deuteron wave functi-
on in coordinate representation in form r'*!*ezp(-A*r) for the modern reali-
stic nucleon-nucleon potentials NijmI, NijmII, Nijm93, Reid93 and Argonne v18
are calculated charge G¢(p), quadrupole Gg(p) and magnetic Gas(p) deuteron
form factors. An original dipole fit for proton and neutron isoscalar electric
and magnetic form factors is used for calculations. Theoretical calculations of
values of the deuteron form factor are compared with their experimental data of
world collaborations (Bates, BLAST, Bonn, JLab, Mainz, Naval Research Lab,
NIKHEF, Orsay, Saclay, SLAC, Stanford, VEPP3 and VEPP4) and reviews
(Abbott, Boden, Garcon and Karpius). The change of the sign of form factors is
in the pulse regions at 4.7-4.9 fm~! for G¢; at 12.8-14.7 fm~* for G; at 6.3-8.1
and 11.4-12.2 fm~! for Gps. The theoretical values for the form factors Gg(0)
and Gjps(0) were calculated at the boundary condition for the momentum at
p2=0. Calculated positions of the zero for deuteron form factors are compared
with values for other potential models. The peculiarities of parametrizations of
deuteron form factors for theoretical approaches and fits of theoretical calculati-
ons to experimental values, which are described in the cited literature, are
analyzed. Formulas for spherical and quadrupole form factors are writed, whi-
ch are expressed in terms of the coefficients for the indicated deuteron wave
function. At large values of momentum the asymptotics of the deuteron form
factors are determined by the coefficients of the analytical forms for deuteron
wave function, nucleon isoscalar form factors and the order of momentum. The
further use of deuteron form factors for obtaining polarization observables in
processes involving deuteron as a projectile is discussed.

Key words: deuteron, wave function, form factor, position of the zero,
asymptotic
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