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CIIMHOPHOE OITUCAHHUE CTPYKTYP THIIA 3AMOPOXEHHOT O M KBA3H-
3AMOPOXKXEHHOI'O CIIMHA JUIA U3MEPEHUSA 3/IM METOJ1OM YACTOTHOM
OBJIACTH

OCHOBHBIE XapaKTEPUCTHUKH CTPYKTYyp THIA 3aMOPOKEHHOTO M KBa3H-3aMOPOXKEHHOTO CITMHA, TaKHe KaK HalpaBlIeHUE
WHBapHAHTHOW OCH M CHHMH-TBIOH, OBUIM PAacCUMTAaHBI B PaMKaxX CIMHOpHOTO ¢opmanu3Ma. B cmimy Toro, 4ro paguaibHble
BO3MYIIEGHHS TMOJS HUIPaloT OCHOBHYIO pOJb C TOUKH 3PEHMS] CHCTEMATHYECKHX OIMIMOOK B SKCIEPUMEHTE IO IOHCKY
Onextprdeckoro [unonsnoro MomenTa (3IM), pazinune 060MX THIOB CTPYKTYP OBLIO pacCCMOTPEHO B 3TOM OTHOIICHHH. brima
HCCIIe0BaHA BO3MOXKHOCTH HCKITIOUEHHs HEIMHEWHOH I00aBKM K YacTOTe CIHUH-TIPEHECHH INpPH H3MEHEHHM HaIlpaBICHUS
HHKEKIINH B KBa3M-3aMOPOXKEHHOH CTpyKType. Takxke OBLT MONydYeH 3aKOH CIOXKEHUS YacTOT JUIS CTPYKTYpHI OOILIEro BHAA C
BO3MYUICHUSAMH OIS B PaJAUaIbHOM, BEPTUKAILHOM U IIPOJIOJbHOM HAlPaBICHUAX.
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SPINOR DESCRIPTION OF FROZEN AND QUASI-FROZEN SPIN STRUCTURES FOR THE
EDM MEASUREMENT IN A FREQUENCY DOMAIN

The main features of the frozen and quasi-frozen spin lattice were calculated in the spinor formalism, such as a spin-tune and
a direction of the invariant spin axis. As the radial field perturbations play a crucial role in the Electric Dipole Moment (EDM)
measurement procedure, the difference of frozen and quasi-frozen spin lattices was investigated in this regard. The possibility of
subtraction of a nonlinear term in the spin-precession frequency with the change of the injection direction in the quasi-frozen case
was investigated. Furthermore, the frequency summation law was derived for the structure of a general form with perturbations in
the radial, vertical and longitudinal directions.

OnHUM U3 NEPCIEeKTUBHBIX METOAO0B u3Mepenus DM siBnsiercss MeTo] 3amopoxkeHHoro cnuHa [1]. Tlpu stom
BEKTOP CIMHA YaCTHUL JIBUXKETCS COHAMPABICHO C BEKTOPOM UMITyJibca. CTPYKTYphI THIA 3aMOPOKEHHOTO CIIMHA
MPEJICTABIISIFOT COO0M HAKOIMTEIBHBIC KOJBIIA, CIICIUAILHO CIIPOSKTHPOBAHHBIC ISl PELHICHUS SKCIICPUMCHTAIBHOM
3amaun no noucky OJIM. B cHHXpOTpoHax, M3HAYalbHO HE NpPEAHA3HAUYEHHBIX I moucka DM, MOXKHO
peaM30BaTh PEKUM KBasu-3amMopoxeHHoro cruHa [2]. Ilpu 3rom pasmemarorcss GuiabTpsl BuHa Ha mpsiMBIX
ydacTKax, KOMIICHCHPYIOIIHE ACHCTBIE TOBOPOTHBIX MarHUTOB Ha CITHH.

OCHOBHBIM MeETOZOM Hu3MepeHus DJM, MO3BOJIAIOMIUM AOCTHYL TouHOCTH B 1072° e:cMm, sBIseTcs MeTon
gacTOTHOW obmactu. IIpm 3TOM HM3MepsieTcss 9acToTa CIMH-TIPEHECCHH WM CHHH-THIOH B TOYKE IOJSIpUMETpa B
CTPYKTYpE C BO3MYIICHUSAMH MOJICH B 31eMeHTax [3]. M0)KHO 1oKa3aTh, YTO B CTPYKTYpPE THUIIA 3aMOPOKESHHOTO CITHHA
C pagWanTbHBIMH BO3MYIICHUSMH, BPAMIAOIIAMH CIHH HAa YTJIBl 1);, CIIHUH-THIOH IPEICTAaBISACTCA B BUAC Vg =
Y.y, /2m. B naHHONW KOHIENIMH JIMHEHHOrO BKJIaga BO3MYIIEHHN B H3MEPSIEMYIO YaCTOTy MOYXKHO YYECTh
cucreMaTmyeckoe BpaiieHue or MarautHoro JumonsHoro Momenta (MJIM) npu cMeHe MOJSPHOCTH BEIYIICTO
noJisi. B cTpykType Tumna KBa3u-3aMOPOKEHHOI'O CIIMHA C PaJUajbHBIMU BO3MYILIEHUSIMU KKl MarHUT BpalaeT
CIMH Ha yroi ¢;. MOXHO TOKa3aTh, YTO B 3TOM CJIy4ac IOSBISICTCS HEIMHEHHas No0aBKa K YacTOTe: Vs —
X /21 ~ @@y, Tae i, j, k, | — MHAEKCH DIeMEHTOB HakonuTeNs. B nanHOl paboTe 1eMOHCTpHpYeTCs, 9To B
clly4yae MU3MEHEHHUS MOJIIPHOCTHU MOJs, T.€. U3MEHEHHS MOPSJIKa EPEMHOKEHHSI MaTpULl U YP; — —1;, HeIUHeHas
nobaBka WACHTHYHA IS CIIy4asi oOpaTHON WHXeKIuW. JlaHHBIH (akT o3HadaeT, 4yTo cucTeMaTtndeckue (P eKTh
TaK)Ke MOXKHO y4ecTb MpH u3mepeHuu JJIM 4acTOTHBIM METO/IOM B CTPYKTYpeE THIa KBa3u-3aMOPOKEHHOTO CIIHHA.

OmHUM W3 CJHEIYIONMMX BOIPOCOB SBJSICTCS IMOJNydeHHE OOIIeld (OpPMBI CIOXKCHHS YacTOT IMPH HAIWYHU
BO3MYILIEHHI B HAKOMMTEILHOM KOJIIbIIE BO BCeX TPEX HampapieHusx (X, Y, z). MOXKHO 10Ka3aTh, 4TO C TOYHOCTHIO

JI0 TPEThEro MHOpsAKAa 1O YIJIaM IOBOPOTAa CIOMHA M3MepAeMas 4acToTa npuMeT Bua 2 = ./0%Z + 0% + 0Z.
AHTHKOMMYyTanMOHHas 70OaBKa OT CIIOKCHHUS BPAILICHUIT HE BIMAET HAa TOYHOCTh M3MEPEHUH METOA.
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