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W3BecTHO, 4TO paszauuHble Gu3nyeckue HakTopsl (JIEKTPHUSCKHE U Mar-
HHUTHBIE TI0JIT) MOTYT U3MEHATH CBOICTBa BobI. [Ipn 3TOM B mocneHee Bpems
B HAyYHO Pa3BHUTHIX CTPAaHAX BCETO MHUpa MPOHUCXOJHUT OBICTPBIN Ipowecc
yriryOneHus U paciiupeHus: GU3MIecKuX 3HAHWH O BOJE, KOTOpasi, Kak OKa3a-
J0Ch, 00JamaeT onpeneneHHoi cTpykTypoil. Tak, B pabote [1] ycTaHOBICHO,
YTO JIEKTPUYECKOE MOJE YIBTPABBICOKUX HYAaCTOT MPHUBOAUT K HM3MEHEHHIO
CTPYKTYpbI BOABL. Bce 3T0 U onpenenseT akTyaabHOCTh UCCIIEA0BaHUN B IaH-
HOM HallpaBlICHHN.

Ienbto maHHOW PabOTHI ABISAECTCS OOHAPYKEHHUE M3MEHEHHH CTPYKTYPBI
BOJIbI O] I€HICTBUEM IIEKTPOMATHUTHOTOU3IY4YEHUs KpailHe BBICOKHX 4acTOT
(KBY).

HccnenoBanu u3meHenus nox neiicreueM KBY - o0iyueHnst cTpykTypbl
Tpex *KUAKOCTEH: NUCTHIIMPOBAHHONW M BOJOMPOBOIHON BOJBI, a TaKkxke (u-
3MOJIOTHYECKOTO pacTBopa. s oOHapy KeHHUs U BU3yaIH3alUl CTPYKTYPHBIX
U3MEHEHUH 3THUX JKHUIKOCTEH, UCIIOIB30BAIM METOJl 3aMOPaKUBaHK C TIOCIIE-
IYIOIIUM MUKpodoTorpadMpoBaHNEM W W3MEPEHHEM 00pa3yIOnXCsl CTPYK-
TYp MPHU TOMOIIN 00BEKTHOTO MUKpoMeTpa [1]. 3aMopakuBaHKE MPOBOIUIH
npu Temneparype -23°C, a IpeBapUTENLHOE BO3IEHCTBHE TIEPEMEHHBIM JIIEK-
TpoMarHUTHEIM rosieM KBUY -nmamazoHa  ocymecTBIsIIocs Ha 9acTote f= 53,5
I'Tu B Teueruu ot 1 1o 90 MuHyT npu BeIXOAHOM MomtHOCTH 30 MBT.
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B pesynbraTe 04HOr0 U3 3KCNIEPUMEHTOB B 3aMep3LIel Boje, MpoLIe et
IpeiIBapUTENbHOE 00ydeHne, HabIroJanach mojocaTast TeKCTypa, OTCYyTCTBO-
BaBILas B HeoOmyueHHBIX 00pa3uax (puc.l). IIpinyemM mupuHa 1Moaoc Bapbupo-
Bajach B npezaenax ot 18 mxm 10 102 MKM, a caMH MOJIOCHI COCTOSUIN U3 KPYII-
HBIX KPUCTAJIIOB JIbJIa MOBBIIIEHHOHN IJIOTHOCTH.

AHanu3 ycinoBHil NPOBEIEHHOTO 3KCIIEPUMEHTA MOKa3all, YTO 3/€Ch MBI
MMEEeM JIeTI0 ¢ 00pa30BaHUEM CTOSUUX BOJH. JTO O3HAYAET, YTO UCCIEAYEeMbIH
Jes HeceT HH(OPMAIUIO O TOM, YTO IPOHCXOMIO A0 TOTO € KUAKOH BOLOM.

Puc.1. MUKpOCHUMKH CTPYKTYp 00pa30BaBIIMXCS B TITyOHHE JIbJa MOCTIC
npeaaputenasHoro KBY obmydenns BOABI B OCIEAYIOIETo ee
3aMOpaKUBaHUSI.

B tabn. 1 nmokazaHbl pe3ynbTaThl CTPYKTYPHBIX H3MCHEHHI BOJBI B 3aBH-
cumoctH oT BpemeHu KBY — obyuenus.

Tabnuna 1. MUKpOCHUMKH IOBEPXHOCTH JibJ1a, 00pa30oBaBIIETOCs TP 3a-
Mep3aHuM KuakocTell B yamkax [leTpu, B 3aBUCUMOCTH OT BpeMEHM IpeiBa-
putenbHoro Bozaeicteus KBU-u3nyuenuem

Bpema
00TyueHns,
MITH

O0BeKT

HCCTICTOBAHILA

HHCTIIJ’L‘IHPOB&H
Hadg BOIa

BunaHo, 4To ¢ yBenmMueHnEM BpEeMEHH 3KCIO3UIMN (BPEMEHH 00TydeHHs)
CTPYKTYpa BOJIBI ycIoKHsIeTCs (yBenmunBaetcs ee AedexkrHocts). Haumnas co
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BpeMEHH dKcro3uuu 30 MUH U NpH JalbHENIIEM ero yBeanueHuu 10 90 MuH,
CTPYKTYpa BOJBI IIPETEPIIEBACT CYIIECTBCHHBIC N3MEHEHHS, TOT1a KaK IIPH Bpe-
MEHaX 9KCIO3UIUH < 15 MMHYT OHHM NPAKTUYECKH HE MPOUCXOIAT (SBIISIOTCS
MAaJIBIMA U He3HAUYNTeIbHBIMHE). [Ipu coxpaHeHnH o0IIei TeHIeHINN Ha0Tro 1a-
I0TCS M Pa3iiNyks B MK3MEHEHUH CTPYKTYPBI AUCTHITMPOBAHHON BOJIBI U (DH3HO-
Jorn4eckoro pacrsopa. Eciu B mepBoM ciydae GpopMHUpYIOTCS MHOTOTpaHHbIE
ACCOIMAIINU MOJIEKYJI BOJIBI, TO BO BTOPOM — B OCHOBHOM IIapo0Opa3HEIE UTo,
Ha Halll B3TJIsA, CBA3aHO ¢ HamnureM noHOB Na' u Cl” B pM3H0I0rHuecKoM pac-
TBOpEe KOTOpPBIE SKPaHHPYIOT MPOIeCcCHl B3amMojeiicTBusi. Bumgao (cM. 2 mo-
CIeHHUX CcTONOMa), 9To 1ipH ¢ = 60 1 90 MUHYT TIOJ] TOBEPXHOCTEIO JIb/Ia TIPO-
CMaTpUBAIOTCS CTPYKTYPHBIE M3MEHEHHUsI, IIPOUCXOAsIINE B 00bEME 00pa3IoB.
Wx moxxHO Ooree moapoOHO U YETKO pacCMOTPETh, ecii c(hoKycHpoBaTh 00b-
eKTHUB (hoTOKaMephl HE Ha MTOBEPXHOCTH, & BIITYOb JIbJA.

Ha puc. 2 npeacTaBieHbl CHUMKH CTPYKTYP, MPOSIBISIFOLIMECS ITPH 3aMO-
paXMBaHUM IUCTHIUTUPOBAHHOW BOIBI(BpEMS IMPEIBApUTEIBHOTO OOTydeHUS
90 MuH) B TIyOWHE JibJla ¥ Ha ero nosepxHocTu. Kak BuiHO, B riiyOuHE Jbaa
(dopmupyetcs (mposBiIseTcs) eanHas (IPaKTHYECKH Ha BECh 00pasel) KpyIHO-
pa3mepHast 00bEMHAS CTPYKTYpPa, HATOMHHAIOIIAS TYSITNHBIE COTHI FUIH OJIM3KO
PacHOIOXKEHHbIE STYSHKH.

a )

Puc. 2. MUKpPOCHUMKH CTPYKTYpPHI B TITyOuHE JIbJa (2) ¥ Ha €T0
moBepxHOCTH (0), 00pa30BaBLICHCS MPH 3aMOPAKUBAHIH O0JIy4CHHOM
(90 MuH) TUCTHIUTHPOBAHHON BOJIBI

Bcst cOBOKYIHOCTB HOJTyYEHHBIX PE3YJIbTaTOB MHTEPIPETHUPYETCS C M-
HOM TOYKH 3pEeHHUs, COTTIAaCHO KOTOPOM BO3aeicTBHE 31eKkTpoMarHuTHeIM KBY
— M3JIy4eHHEM BBICTYNaeT B Ka4eCTBE CHCTEMOOOpasyrouiero pakropa, yBelu-
YHMBAIOIIETO BEPOSITHOCTD KOJJICKTUBHOTO TTOBEICHUS MOJICKYJT BOABI, YTO IPH-
BOAMT K (OPMHUPOBAHHIO TOMEHHBIX (KITACTEPHBIX) CTPYKTYP B BOJIE.
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Takum 00pa3oM, HE3aBUCHMO OT THUIA OOBEKTA UCCIIECJOBAHUS U €ro Me-
CTOIIOJIOKEHHUS BbIABICHO BiIusgHUe KBU-u3nydeHus Ha CTpYKTypy BOJBI.
OTO BIMAHUE BbI3BAHO B3aMMOJEHCTBHEM 3JIEKTPUUECKUX TUMOJIBHBIX

(1,8D) MOMEHTOB MOJIEKYJI BOIBI C BEKTOPOM HaNpsUKEHHOCTH £ anmexTpuue-
CKOTro nous 3nekTpoMarauTHoi BosHel KBU-n3nyuenus. [Ipu sToM npoucxo-
JIUT 00pa30BaHUE acCOIUAIMA MOJIEKYJ BOABI (KJIACTEPOB), CKPETUICHHBIX pa3-
JUYHBIMU BHUJAMU CHJ, B TOM YHCJIE C YYacCTHEM BOJOPOIHBIX CBA3eH. DTO
O3Ha4YaeT, uTo 1oj AeiicterueM KBU-u3mydeHus MpoTekaroT KBa3MXUMUIECKHE
PEaKIMU C y4aCTHEM MOJIEKYJT BOJBI.
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