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TPAHCIIOPTHOE CBOMCTBO IMOJYITPOBOJHUKOBBIX CTPYKTYVP,
COCTOSIIEN U3 YEPELYIOIMNXCSI ACMMMETPHUYHBIX ITPAAMOYT'OJIBHBIX
HNOTEHHUAJIBHBIX AIM U BAPBEPOB
Pacy.sioB Boxo6 Pycramosuu!, MamaToa Maxaué Axxamosnal, Hacupos Mapaon

Xaapapoexosuy?, Ypunosa Kamana Komuizkanosna®,
! @epraunckmii rocy1apcTBeHHbI YHHBEPCHTET,
DepraucKuil MOJUTEXHUYECKUI HHCTUTYT,
 Kokanackuii rocy1apcTBeHHblii 11e1aroru4eckuii HHCTHTYT

AHHOTanusi: B 3TOM HcCleoBaHMN W3Yy4arOoTCs IMEPEAOBbIE BO3MOKHOCTH COBPEMEHHBIX
TEXHOJIOTUH MO CO3/aHHIO0 MOJYNPOBOJHUKOBBIX CJIOEB C HACTpAaMBAaEMbIMH IPOGUISIMU COCTaBa,
BKJIKOYasi KBAHTOBBIE CTPYKTYPBI, IS IOBBIICHUS [IPOU3BOJAUTEILHOCTH 3JIEKTPOHHBIX YCTPOUCTB.
Takue MHKEHEPHBIEC CIIOU 4acCTO CBOZAT CJIOKHOCTh JJIEKTPUYECKUX KOMIIOHEHTOB K ITOBEIECHUIO B
MPSIMOYTOJIBHBIX TOTEHIIMATIBHBIX IMaX MEX/Iy COCETHUMH CIOSIMH € IIOTEHIUAIBHBIMU OapbepamH.
OTH MH)KEHEPHBIE CTPYKTYPHI HaXOAT IPUMEHEHHE B TYHHENBHBIX AMOJAX, FeTepoazepax u T. I.
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HccnenoBanue mocBsieHo pemeHnio ypaBHenus LpénuHrepa ¢ KOHKPETHBIMU MOTEHIMAIAMU U
BBIUUCIICHUIO 3((HEKTUBHON MACCHI 3JIEKTPOHOB B Pa3IMUHBIX 00JIACTAX C y4eToM ycioBus bacrapna
IUIl  YHUNOJSAPHBIX MATpPHIl B CHMMETPUYHBIX CTPYKTYpax C OJHOPOJHBIMH BBICOKUMH
MOTEHIUAILHBIMH OapbepaMu.

KnioueBble cjl0Ba: KBaHTOBBIC CTPYKTYpPBI, IIOJyIPOBOJHHKOBBIE NPHOOPHI, Mpodhuin
cocraBa, ypaBHenue lllpénunrepa, spdexkTuBHas macca, MOTCHIHUAIBHBIE Oapbepbl, TYHHEIbHBIC
JMOBI, TeTepoiazepsl, K03 GpuumeHT nepenadn, 3MEKTPOHHOE MTOBEICHUE, KBAHTYM Y 3IUIC, SIBJICHHUE
MIOMEX, CTIEKTpaJibHasi 3aBUCUMOCTb, 3JICKTPOHHBIE BOJTHOBBIE BEKTOPHI, .CHMMETPUYHBIE CTPYKTYPHI.

CoBpeMeHHAsE TEXHOJIOTHS JaeT BO3MOXKOCTb IMOJYYCHHS IOJYPOBOJAHUKOBBIX CIIOEB C
MIPOU3BOJILHBIM NPO(dUIEeM M3MEHEHHUs! cocTaBa (CTPYKTYPHI C KBAaHTOBOW SIMOH) JJISl yJTydIICHUS
XapaKTEePUCTUK MPHOOPOB, MOJTYYEHHBIX Ha MX OCHOBE. B 3TOM citydae 3amada 00 3JIEKTPOHHBIX
COCTOSIHMSIX CBOJUTCS K 3a7ade O TMOBEICHHM YaCTHULBI B MPSIMOYTOJIbHBIX IMMOTCHIIHAIBHBIX SIMaX,
MEKIY IBYMSI COCEJTHUMH KOTOPBIX HMMEETCS IIOTEHIMAIbHAS SIMa, OTMCHIBAEMasi COOTHOIICHHEM

U, npu X(X;,
Ui npu X, (XX,
U(x) = Ui, npu Xj+2<X<Xj+3’ (1)
Uis  mpu X (X(X;,4,
Ui, npu X)X, 4.

Jlanee oTMeTHM, YTO JIJIs1 CO3/IaHUSI HOBOTO MOKOJIEHHS PE30HAHCHO-TYHHENbHBIX JIHO/OB,
reTepoJIa3epoB C PA3ACIECHHBIMU D3JIEKTPOHHBIM M ONTHYECKUM OIPAaHUYEHHEM IPUMEHSIOTCS
CTPYKTYPBI C MPSIMOYTOJbHBIMU pPa3MEPHO-KBAaHTOBAaHHBIMH SIMaMH, B LIEHTPE KOTOPHIX UMEETCs
JIONIOJTHUTENBHBIN SHepreTnyeckuil mpopaj. Takas cTpyKTypa omuchiBaeTcs noteHuuanom (1), rae

HaJ10 cyurath, 9to U;,U J-+4>O, Ui, Ujs= 0, Ui., (0.
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[Tpy nanpbHEHUIIMX pacuyeToB CUUTaeM, 4TO FP(PEKTUBHBIE MACCHI DIEKTPOHOB PA3JIMYHbI B
pasnuuHbIX obnacTsax. [loatomy, npu pemenun ypasuenus lpenunrepa ¢ norenuuanom (1) yurem
ycnoBus bacrapna, T.e.
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Jns  ynpolueHus — AanpHEHINMX ~ BBIYUCICHMH  BBOAMM  MaTpuUlly  IepeHoca,
YAOBIETBOPSIOLLYIO CIIEAYIOIIEe PaBEHCTBO

A AT TEDTA.
=T Tl(lj ) Tlizj nle | (%)
BJ B'i‘ T21’ Tzz' B]‘
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CTPYKTYD, KOT'JIa OJTMHAKOBBI BBICOTA MOTEHIIMATBHBIX 0apbepoB 1 3(h(hEeKTUBHBIE MACCHI DJIEKTPOHOB.
Tenepp paccMOTPUM KOHKPETHBIE Clly4dau: IIyCThb TPEXCIIOHHAas CTPYKTypa HMeEET B

cepe/iiHe OJIHOTO MOTEHLIMANbHOro Oapwepa. Torna KoaQQHUIHUEHT NPOXOKIACHUS (tj’ j+2) qepes

MOTEeHIIUAIbHBIN Gapbep3, BBEJCHHBI KaK OTHOIIEHMS INIOTHOCTH IIOTOKOB BCPOATHOCTHU B OTpa-
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HaJI0 OTMETUTh, YTO MIPH MEPEXOJIE U3 OJHOM 00JIACTH B APYTYIO B DJIEKTPOHHBIX BOJIHAX JIOJIKHO

HPOUCXOJUT CMENIEHUE MO (ase, CBI3aHHOE ¢ HECOBMAACHUEM (Da3 BOJIH, PACIPOCTPAHSIOIIUXCS

B Pa3JIMYHBIX, HO B COCEIHMX, 00IACTSIX.

3 T.e. MePEXO/I HNEKTPOHOB U3 00aCTH | B 06NAcTh | + 2 4epe3 MmoTeHUMANbHbIH Gapbep | + 1.
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3. B acummerpuyHOil (M B CUMMETPUYHOH, HO C Pa3IU4HbIMU 3()(HEKTUBHBIMH MaccaMu
AJIEKTPOHOB B Pa3JINYHBIX 001acTAX (CII0SIX)) CTPYKTYpe JOJKHA HAOI0AaThCsl OCLHUIIIALINS
B CIIEKTPAJIbHON 3aBUCUMOCTH Kak KodduuuenTa t. T.€. B 9¢(heKTe TYHHEIUPOBaHUS,

j—>j+2°

Tak ¥ B Kod(puIUEHTe NPO3pPauyHOCTH MOTEHIMAIBLHOrO Oaphepa. OTa OCHMLISIUSA
o0ycroBiieHa MHTep(EpPEHIIMEeH BOJH OTPAXCHHBIX OT TOTEHIMAILHOTO Oapbepa, U ee
aMIUIUTY/1a ONpENENsIeTCs pPa3HOCTbI0 MEXIy BOJHOBBIMU BEKTOpPaMH 3JIEKTPOHOB,
HaxOJAIIUXCS B MOTEHIMAILHOM Oaphepe M B COCEIHEW eMy MOTCHIMAIbHBIX SMax, T.C.

(k jaK j) " (k j2 K j+1)'

OTMETHM JIUITh, 9YTO TaKOe MHTEP(EPSHIIMOHHOE SIBJICHHUE B CTPYKTYPE HE MCUE3aeT JaXKe B
CUMMETPUYIHON CTPYKType H3-3a Pa3sHOCTH 3(PPEKTUBHBIX MacC JJICKTPOHOB, HAXOISAIIUXCS B
Pa3IMYHBIX 00JACTIX CTPYKTYPHI.
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THEORETICAL CALCULATIONS OF THE MAGNETIC FIELD OF HELMHOLTZ
COIL
Taylanov Nizom Abdurazzakovich!, Dehgonova Ohista Kosimjonovna?
LJizzakh State Pedagogical University,
Fergana State University,

Abstract: In the present article we have studied the physical properties of a Helmholtz coil that
can produce a second-order uniformity field for use in magnetic resonance imaging (MRI)
applications. A Helmholtz coil is a device used to create a region of nearly uniform magnetic field. It
consists of two identical magnetic coils arranged symmetrically along a common axis, one on each
side of the experimental site, separated by a distance equal to the radius of the round coil and the half-
length of the side of the square coil. Each coil carries an equal electric current flowing in the same
direction. The main goal of this article is to calculate the magnetic field created by Helmholtz coils
at any point in space. Mathematical equations are simulated using the MATLAB simulation tool to
demonstrate the axial magnetic field generated by one and two loops. The importance of testing
electronic devices under the influence of a constant magnetic field is substantiated. The magnetic
field created by Helmholtz coils of finite rectangular cross-section is investigated. An analytical
expression is derived for the magnetic field on the axis of a solenoid of finite thickness and the
magnetic field on the axis of Helmholtz coils of rectangular cross-section. In the particular case of
using Helmholtz coils with a square cross-section, the condition for the second derivative of the
magnetic field to vanish along the symmetry axis of the system at its center is numerically analyzed.
This makes it possible to determine the distance between square coils at which the field in the center
of the system is most uniform. It is shown that taking into account the finiteness of the cross-section
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