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We report about complex studies of the structure and dynamic characteristics
of model lipid membranes. Simultaneous use of small-angle neutron scattering and
P-V-T studies allowed us to determine change in the area per one lipid molecule
during a phase transition. The high-resolution measurements of phonon excitations
in the membrane were performed via inelastic X-ray scattering method. For the first
time the low-frequency transverse phonon mode in the lipid gel phase was detected.
It was shown that the low-frequency transverse phonon mode has gap after lipid
transition to the liquid-crystalline phase. We argue that the phonon gap is related
with formation of short-lived nanometer lipid clusters and transition pores, which
facilitate passive molecular transport across the lipid membrane plane.

HccnenoBanue CTPYKTYPHBIX M IMHAMHUYECKHX 0COOCHHOCTEH JTMITHIHBIX
MeMOpaH MeTOAAMH HEHTPOHHOI'0 U PEHTT€HOBCKOI'0 paccessHUs
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Jloknmam  TOCBSIIEH KOMIUIGKCHBIM — WCCJICIOBAHMSIM  CTPYKTYPhl |
JTUHAMAYECKHUX XapaKTEPUCTHK MOJICIBHBIX JIUMTUIHBIX MeMOpaH. OHOBpEMEHHOE
UCIIOJIb30BAaHUE METOJOB MAaJOYIJIOBOTO paccesHus HeltpoHoB u P-V-T
WCCJICIOBAHUM  TTO3BOJIMJIO  ONPENCTUTh BEIMYMHY HW3MCHCHHS  TUIOIIAIH,
MPUXOAAIICHCS Ha OHY JIMITUIHYIO MOJIEKYITy, TIpH (Da3oBOM mepexoae. MeToaoM
HEYNPYTOro paccessHus PEHTTCHOBCKUX JIydel MPOBEACHBI N3MEPECHHSI C BEICOKAM
pasperieareM (GOHOHHBIX BO30YXKJeHUN B MeMOpaHe. BmepBbie ynanoch
OOHapYy>KUTh HU3KOYACTOTHBIE TIOTIEpEeYHbIe (POHOHHBIE MOJIBI B Telb (ha3e JIUMHIA.
[ToxazaHo, 4TO HU3KOUYAacTOTHas (HOHOHHAST MoOja OOpBIBAETCS MPHU TMEpPEXoje
JUTUAA B )KUJIKOKPUCTAIUTHYECKYIO azy. Mbl yTBepkIaeM, 4To OHOHHBIN 0OPHIB
CBsI3aH C 00pa30BaHNEM KOPOTKOKUBYIIIMX HAHOMETPOBBIX JTUMUIHBIX KIACTEPOB U
MEePEXOAHBIX TTOP, KOTOPHIE 00JIETYAIOT TACCUBHBIA MOJICKYJISIPHBIN TIEPEHOC Uepes
MOBEPXHOCTH JIMITUIHOW MEMOpaHHI.
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