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Introduction

The F(R, X, ¢) gravity model is a theoretical framework that extends Einstein's general theory of
relativity to include additional gravitational effects. This model proposes modifications to the traditional
Einstein-Hilbert action by introducing new terms that include higher-order curvature invariants, scalar
fields, and non-minimal matter coupling. The F(R, X, ¢) model has been proposed as a possible solution
to some open problems in modern cosmology such as dark energy and dark matter. This model has also
received considerable attention in recent years due to its ability to unify the fundamental forces of nature.
In this context, F (R, X, ¢) gravity model has become an exciting area of research that could revolutionize
our understanding of the universe.

For this model Lagrangian have the next form:

L = a3F — a®FxR — a®Fru — 6Fza%a — 6Fraa? — a®Fy (X oy %(p'z) (1)
Here: R — curvature scalar, X — kinetic term of the scalar field, ¢ — scalar field.
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X=v+5¢2 )
R=-u+6+6% 3)
= —-u 2 22"

FIND THE SCALE FACTOR:
The exponential transformation can be write:

F=(R+X)?2+R+X “)
Here:
Fp=2(R+X)+1,
Fr=2(R+X),
Fp=2(R + X). (5)
We rewrite functions u, o, #, ¢ and find derivative by time:
1
u = upa?, v = Ecaz, ¢ = ca,
u = 2uyaa, v = caa, ¢ = ca,
i = 2uga? + 2ugda, Y =ca®+cda, § = cd.
(6)
From exponential transformation (5) we have:
2 a a2 1 2.1 39 2
R+X=—-upa“+6-+6=+-ca“+-c“a“+a (7)
a a 2 2

.2 -4 HA2
(R + X)? = R + X% + 2RX + 2R + 2X = up?a* + 36 = + 36 — — —12ugda — 12ugd® + 72+
a a a

Cz4a4 632a4 + C:a4 + a* —ugca* + 6cda + 6a* — —ugc?a* + 6¢%da + 6¢%a? — 2uyat + C;i + 622a4
(8)

By this we have:

R=—u0a2+6§+6z—z, 9)
R = —2ugaa + 2L | PUCEA _ oy 447 + 6iia® — 6ida® + 12daa® — 12d%a =
—2ugaa’ + 6da® + 6daa® — 12a3a, (10)
b= _2uya? — 2ugda + 6&a3—24dda2;fd2a2+12dda2 n 24d2aa6—1zda2a6—2ziia3—84da2a5+36a4a4 _
—2uga?a® — 2uyda’ + 6da® — 24daa* — 6d*a* + 12daa* + 24d%aa® — 12da%a® — 24da® —
84da’a’ + 36a%a* = —2uya?a® — 2uyda’ + 6da® — 24daa* — 6d%a* + 12daa* + 24d%aa® —
12da%a® — 24da® — 84da%a® + 36a*a*, (11)

X = %ca2 + %czaz, (12)

X = caa + c?aa, (13)

X =cad® + cia + c?da+ c?a?, (14)

Now, we find F:

” -2 2 2.2 52 14
F=—uya® + 6=+ 6=+ +——+a? + us2a* + 36 = + 36 — — 12ugda — 12u,a? +
a a 2 2 a a

72—+ =+~ +=—+a* —ugca* + 6cda + 6% —upc’a* + 6¢*da + 6¢*d* — 2uqat +
4 2,4
% + Cza + ¢ = —4uya® + 24da® + 24a%a* + +2ca® + 2c?a + 4a® + 4uya® + 144d%a +
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144a* — 48ugda® — 48uya’a* + 288da%a + c?a® + 2c3a® + c*a® + 4a® — 4uyca® + 24cia® +
24a%a* — 4uyc?a® + 24c?da® + 24c?a?a* — 8uya® + 2ca® + 2c?ad + 4cat = —4uya +

24da® + 48a%a* + 2ca® + 2c%a® + 4a® + 4uy®a® + 144d%a® + 144a* — 48uyda® — 48uya’a* +
288da%a + c?a® + 2c3a® + c*a® + 4a® — 4uyca® + 24cda® — 4ugc?a® + 24cda® + 24c*aat —
8uga® + 2ca® + 2c?a® + 4ca* (15)

F—22F, — 45 F+ 42, + 26, = 0 (16)

If we use (20), we have next equation:

—4uya® + 24da® + 48a%a* + 2ca® + 2c?a® + 4a® + 4uya® + 144d%ab + 144a* —
48uyia® — 48uya’a* + 288da’a + c?a® + 2c3a® + c¢*a® + 4a® — 4uyca® + 24cia® — 4uyc?ad® +
24¢2ia + 24c?d%a* — Buga® + 2¢a® + 2¢2a® + dca* + dupda — 24 % — 24%% — 2ciia -
2c%ia — 4iia — 22 + Bugd® — 48°% — 48% — 4ca? — 4c2d? — 4% — 4% — 16upa%a® +
48daa® + 48da%a — 96a* + 8ca? + 8c?a? + 16a? — 4uga®a® — duyda’ + 12da® — 48daa* —
12d%a* + 24daa* + 48d%aa® — 24da%a® — 48da® — 168da%a® + 72a*a* + 2ca? + 2cda +

2c%da + 2c?a® + 4da + 4a® = 0. (17)
And we have:
a = ayth, a = agnt™ 1, i =aogn(n—1Dt"2, d=agn(n—1)(n—2)t"3,
i=aynn—1mn-2)(n-3)t"* (18)

Substitute (18) to (17):
—4uyaSt®™ + 24aint?™ 2 (n — 1) + 48a§n?t"2 + 2ca§t™ + 2c?aSt®™ + 4a§t" + 4uiaSt®"
+ 144a¥n?t®" 2 (n — 1)? + 144ain*t*"* — 48uyaint®™2?(n — 1) —
48unadn?to™ 2 + 288agn3t**(n — 1) + c2adt® + 2c%aft®" + c*aSt®" + 4aft" —
4udcaft®™ + 24a§cnt® 2 (n — 1) — duyc?a§t®™ + 24aSc?nt®™2(n — 1) + 24a§c*n?to" % —

4-_2 3 2
BuoaSt®™ + 2calt®™ + 2c2aft® + 4cadt?™ + 4ugaint®i(n—1) — 24% —24n*t™* +
24n3t™* — 2cnadt?™2(n — 1) — 2¢*na3t?™ 2(n — 1) — 4a3nt? 2(n—1) — @ +
3 4 2
8uyn?adt?? — 48?—4 (n—1)—48 2—4 — 4cain?t? 2 — 4c2a3n?t?" 2 — 4a3t? "2 — % -

16uyadn?t®~2 4+ 48ajn?t*™*(n — 1)(n — 2) + 48a3n?t3"3(n — 1) — 96ain*t*"* +
16a2n?t?"2 — 4uyadn?t® 2 — 4uyadnt®2(n — 1) + 12aint®* *(n - 1D(n-2)(n —3) —
48an?t"*(n — 1)(n — 2) — 12ain?t"*(n — 1)? + 24a§n3t®" 3 — 24aSn?t5"3 +
48adn3t™5(n — 1)2 — 24adn3t" > (n — 1)(n — 2) — 48a¢n*t*"5(n — 1) — 168ain3t®"*(n —
1) + 72a§n*t®"* + 2cadn?®t?? + 2cnait®™ i(n — 1) + 2c?naj3t?™ ?(n — 1) + 2c?n?adt®™ % +
4aint>™2(n — 1) + 4ain?t"2 =0 (19)

From (23) we have system of equation:

t%(144a5 — 96ag — 4a + 84a3 — 4cai — 4c?aj + 8caf + 8c?aj + 8c?a3 + 16a3 +

2c%al +4a%) =0 (20)
t*(48a§ — 48uyal + 24c?a§ + 24c?afn? + 4cag + 72a8) = 0 (21)
té(—4uyal + 2cal + 2c?a§ + 4ad) =0 (22)
t8(4uzal + c?ad + 2c?ad + c*ad + 4a8 — 4ugcad — 4uyc?al — 8ugad + 2cad + 2c2af) =

0 (23)

From (25) we have next linear equation:

c+c?

48ag+16+8(2 +1)+4c+14c2=0 (24)
By solving this equation we will find scale factor a:
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a = \/é(-3685-118(8830-15\/28869)1/3 — 3(8830 — 15v28869) /3 — 118 (8830 +

15v28869) /s — 3 (8830 + 15\/28869)2/3)) (25)
Conclusion

In this paper, we have considered extended modified gravity with curvature, scalar and fermionic
fields, and their kinetic terms. This is a modification of Myrzakulov's gravity F(R, T). We got a solution,
that is, we found a scale factor. This is not the final decision yet, as this modification needs to be
considered from different angles. | hope this modification will be explored more deeply.
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HNICTIH I'A3JJAPJA TAPAJIY ®YHKIUSACHIH 3EPTTEY

Oten Asxan KalipaTKbi3bl
ayautepova@mail.ru
JILH. I'ymunes arbinaarel E¥Y xanmsl )koHe TeOpUsIIbIK (pru3nKa kadeapachiHblH 4 Kypc CTYAEHTI,
Acrana, Ka3akcran
Foueimu sxerekurici — [Ipodeccop, PhD, ¢.-m.¥.x. Mbip3axys 1. P.

l'azmapablH KUHETHKANBIK TEOPUSICHIH MalJalaHbll MICTEPIIH (HU3UKACBIH, dcipece ayaaarbl
apoMaTThl MOJIEKYJIalap/blH TapalyblH 3epTTeyre 6omaasl. byn Teopust OoibIHIIA Hic MOJIEKYyJIanapbl
0ip-OipiMeH y3aiKci3 Ko3raibicTa Oonaabl. [1] aBTOpIapsl XOII WIiCTi MOJEKynanap Ke3JaeH OyJiIaHFaH
Ke3Jle oJIap KMHETHKAJIbIK TEOpHsl 3aHAapblHA COllKeCc ayajia COKTBIFbICAa OACTANTHIH/IBIFBIH aHbIKTaFaH.
byn Makamama MeH OCHI TYXKBIPBIMIAPIBI TMalallaHbIl, Ta3 >KYWeCiHAE HiC MOJIEKYJaTapbIHbIH
COKTBIFBICY 9peKeTTepi KapacThlpbulabl. MicTiH Tapany (QyHKIMICHIH aHBIKTay YLIiH BoJbIIMaHHBIH
KO3FaJIBICCHI3 )KOHE KO3FAITBICTAaFbl KWHETHKAIIBIK TEHIEY1 KOJIIAHBUIIBL. AJIBIHFaH KOPBITBIHABLIAP QJICI3
OIpTEKTi eMecC MiC ra3bIHBIH HIeITiMi OOJIBIN TaOBUIIBI.

AlaMHBIH €H MaHBI3/Ibl CEHCOPJIBIK JKyHenepiHiH Oipi - uic ce3y. OU3uKaiblK TYPFbIIAH UiC 11 1€
KOJI KeTNelTiH ce3iM. Ochl yakbITKa JeiiH OyJ1 Typajbl KeHIHEH 3epTTeNreH Taxipubenep Hemece
YCHIHBUIFAH Teopusuiap a3z Ooibin Tabbutagsl. Ockl Makandaga MEHIH MakcaThiM Ta3/iaplarbl Hic
MOJIEKYJIAJIAPBIHBIH COKTBIFBICH aPKBUIBI, Tapaly (QYHKIUSICHIH 3€PTTEY.

Kanmer wicTiH Tapaidy (QYHKUUSACHIH aHBIKTAY YILIIH Ta3laplblH KUHETHUKAIBIK TEOPHUSCHIH
KoJaHaApIM. MyHIa uaean ra3 OelmeKkTepl CHPEK Ke3Jecell, COHJIBIKTaH OHJIaFbl OpOip MOJIEKYJa
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