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Son dévrlarda elementar zorraciklorin gars:liql: tasirinin Anti-de Sitter vo Konformal
Saha Nazariyyasinin (AdS/KSN) uygunlug prinsipi asasnda dyranilmasi nazori fizikada genis
imkanlar agmesder [5]. AAS\KSN uygunlug prinsipina asaslanan AdS/KXD-nin sart va yumsaq
divar modellari cargivasinda elementar zarraciklorin gars:l:ql: tasir sabitlorin fomfaktorlar:n
hesablanmas: hadronlar:n daxili qurulusunu Oyranmaya, effektiv kasiyin hesablanmasina
imkan yaradir[8]. Bu isdo AdS/KXD-nin sort divar modeli daxilinda, = mezon- nuklon
gars:liqlz tosir sabiti hesablannugdir.

Acar sdzlar: Anti-de Sitter fozasi, mezon, nuklon, profil funksiyasi.

Sart divar modeli
Sort divar modelinds garsiligl tasir Gglin tosirin ifadosi asagidaki kimidir
[1]:
Sq/t(v(q'z)) = fd4x dZ\/ELq/t (1)

g=ldetgyn| (M,N =0,1,2,3,5) 5-6lciili Anti-de Sitter fozasinin determinantidir.
Sort divar modelinds z doyisonine 0 va z, ndqtalarinds sorhad sarti qoyuldu-
gundan z doyisoni 0<z<z; intervalinda dayisir [10].
Lq/¢-is0 AdS fozasimin daxilindoki vektor saho ilo fermion saholori arasindaki
garsiligl tosir lagranjiamidir.

AdS/KSN uygunluguna ssason 4-6l¢ult KSN-doki toradici funksional

5-0lcult AdSs fazasinda (2) soklinds ifads olunur:

iSq(P((x,2))
Zgkxp =€ t (2

Holografik prinsip i¢ nozariyyonin  Z, 45 funksiyast ilo sorhod KXD-nin
Zgxp funsiyasim eynilogdirir [6]:
) Z_AdS = Zgxp _
Digor tarafdon molumdur ki, AdS fazasimn sorhoddinds 4-6I¢llt vektor
corayan toroadici funksionalin ultrabondvsayi sorhoddoki 4-6lclll sahonin
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vakuum giymatina gora funksional téramoasine borabordir.

. 8ZKgxD
<]# >= -1 &sﬁ |ISB=0 (3)

Burada, /, Ugln pion sahaesinin corayam olub, w mezon- proton-barion
garsiligl tosir sabiti vasitasila (4) soklinds ifads olunur:

Ju@',p) = genn@(®@)y>u(p) (4)

Burada p’ vo p AdS fozasinin daxilindoki spinor saholorin vektor saho ilo
garsiligl tasirindon avval va sonraki impulslaridir.

Pion-nuklon garsihgh tosir sabiti
AdS fozasinin daxilinds fermion sahalarinin psevdoskalyar sahs ila garsi-
ligl1 tosir Lagranjiant Y ukava garsiligli tosir Lagranjian ils tosvir olunur [2]:
Lany = —Gy[N1 XNy + NoXTN,]. ®)

Burada, g-Yukava sabitidir, odadi giymati g=14.4-dir. N; vo N, 5-6lculi spi-
norlarchr:
N(p,z) = Ny, + Nig (6)

Impuls fozasinda 5-6l¢uilti spinorlar Furye cevirmasi vasitesilo (7) soklinds to-

yin olunur:

N r (x,z) = (2711)4 f d4p FiLr (p, z) lpL.R(p)e_ipx- (7)

Burada, F;; ; profil funksiyalaridir [7].
z — 0 limit giymatinds X U¢tin asimptotik holl asagidaki sokildadir:

X(2) = %aqu + iazg’ (8)

Burada, mg- u vo d kvarklarin kitlasi, o-iso kiral kondensatin giymetidir.
Kiral limit halinda, yoni M — 0 oldugda X(z) = v(2)e?™# kimi yazabilorik.

P(x,z)-pion sahosidir. Kira limit halinda, holgrafik dalga funksiyasi va-
sitasilo pion sahasinin adadi giymeoti hesablanmisdir [9].

Oktet barionlara daxil olan elementar zarraciklorin (p n A X E) hor biri
Ucln v(z)-in riyazi ifades hesablanmisdir [9]. Nuklon tgln v(z) asagidaki
kimi tayin olunmusdur:

v(z) = B¢z — c1)m(2) (9)

Burada, v, (z) = myz + 0,2z% m, ,o,-uygun olaraq u kvarkinn kiitlosi
Vo kiral kondensasiyasidir.
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(5), (2), (3) dusturlarint (1) tasirinds nozars aaraq (4) ifadasinin Uzarinds
miayyan riyazi hesablamalar apardiqdan sonra pion-nuklon garsiligh tosir
sabitinin analitik ifadosi asagidaki kimidir :

Inn = V(Z)Pngy(szflR — farf1iL — fiLfor + firf20)

9dadi hesablama

Bu isds, oktet barion olaraq proton (neytron) gotirilarok = mezon proton
(neytron) oktet-barion garsilighh tosir sabiti  hesablanmisdir. Hesablama
MATHEMATICA11 program: asasinda aparil mischr.

Parametrlor toplusu Uguin asagidaki qiymatlor goturlUr:

m,=0.14 (GeV), o =(0.198GeV)® ,m, =0, z,, = (205MeV)~* . Bu
giymatlori (9) ifadasinda nozoro alaraq nuklon v(z) Uclin v(z) = (3¢, —
c1) vy (2)=14.8 adodi giymati alinmigdir.

Sabitlorin bu giymatlari nozars alinaraq yekun hesablamalar noticasindo
pion-nuklon garsiliglt tesir sabiti -g,y =1,065 giymatini verir. Pion-nuklon
garsiligli tesir sabiti Ggtin tacrtibi giymat -g,,;y =0.939-dur.

Bu naticonin tocribi giymato uygun olmast gostorir ki, AAS\KXD-nin
sort divar modeli carcivasinds elementar zarraciklorin garsiligl tasir sabitlorini
hesablamaqg mogsadoauygundur.
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PACYET KOHCTAHTA B3AUMOJIEVCTBUS # ME3OHA C HYKJIOHOM
B MOJIEJIA )KECTKOM CTEHBI AnC/KX]]

HI.U.TATUEBA
PE3IOME
B pamkax momenu xectkoi crensl AJIC/KXJ] Mbl BBIYHCIHINA KOHCTAHTY B3aHMO-
neiictBus T Me30H—TIpOTOH. Bo BHyTpenneit yactn AJIC npoctpancTBa FOkaBa jarpamxnaH
B3aUMO/ICHCTBUSI TOJsIME ObLTO Hcnonb3oBano. Mcnonb3yst AJIC/KTII cooTBeTcTBHE HHTET-
pallbHOE BBIPQKCHUE MOJTYYCHO IJIi KOHCTAHTHI IMHOH TPOTOHHOTO B3aMMOJICWCTBHUS M €r0
YUCIICHHOE 3HAYCHUE OBLIO PACCUHT.
Kiouesbie ciaoBa: IlpoctpanctBo AHTH-me-Cutrepa, Me30H, HYKIOH, MPOQIIIHHAS
byHKITHIS
CALCULATION OF THE # MESON-NUCLEON COUPLING CONSTANT
IN THE HARD WALL OF AdS/QCD MODEL
Sh..TAGIYEVA
SUMMARY
In the framework of the hard wall model of AdS/QCD we calculated the = meson
proton coupling constant. The Yukawa interaction Lagrangian fields was used in the bulk of
AdS space. Using the AdS/CFT correspondence an integral expression was found for the pion

proton coupling constant and its numerical value was calculated.

Key words:  Anti-de Sitter space, meson, nucleon, profile function.
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