Tucoma

DL}KCIDHH

['nnoresa 'Boanosoro Bpemenn’

AA. Mnwisman 1

Ceifgac MOXKHO HAWUTH B MHDPE MHOTO CBHUIETEILCTB
[IPEJIBU/ICHbS. U MHOTHUE JIIOJIU UMEIOT COOCTBEHHBINA OIBIT
[IpeIYyBCTBOBaHMS Oyaymux cobbiTuii. 3 3T0r0 MOXKHO
[IPEJIIIOJIOKHUTD, YTO OyIyllee CyllecTByer (usndecku. A
caM (akKT nepegadn HHQOPMAIUU 13 OYIYIIEro B IPOIILIOe
y2Ke O3HAJaeT UTO BpeMs KaK MUHUMyM nBymepHo. Ecrb
npuBbluHasg HaM Koopauuara Bpemenn (T) um ectb Hekoe
"Hagppemst’ (O).

Haine cosnanme npuBsi3aHO K HEKOIl TOYKe, JTBUXKYIIET-
ca Bo Bpemenu (T B mamspemenu O). Hamo mosarars,
9TO 9TO HeKuit (PU3MIECKUN MPOIEcC, K HEKOTOPOil (dase
KOTOPOI'O IPUBSI3AHO HAIlle CO3HAHUE.

Yro 3t0 3a uporecc?

MozkeM TpearooKuTh, YTO HeKasi WHOOPMAIUSI-
BO3MYIIEHNeE, [IepeaHHast U3 OYYIIEero B IPOIILJIOe, BbI3bI-
BaeT HEKUE U3MEHEHUs B MaTEpPUH/IIPOCTPAHCTBE, BOJIHBI
OT KOTOPBIX PACIPOCTPAHSAIOTCS C KOHEYHOH CKOPOCTHIO
u3 mporioro B Oymytmiee. Hamre co3mamme mpuBsizano K
HEKOTOPOi1 daze 3Toit BoHBL. B 9TOM 1I1aHe HMIes TUPUKOB
— "acpdexr Gabouku’ — HecocrodaTesNbHA (C JABYMEDHBIM
BpEMEHeM WHHade HUKAK). Bce M3MeHeHWsl B TIPOIIIOM
OyIyT JABUTAThCS B Oy/yIiee C eCTECTBEHHON CKOPOCTHIO
TeYeHNs] BPEMEHW W HUKOI/A He JOTOHAT POIHOE BPEMsi
Iy TENTECTBEHHNKOB BO BPEMEHU.

W3 1peiyioKeHHO MUI0Te3bl BBITEKAET, YTO 'MUPOBAasi
muaus’ (MJI) mMarepun He abGCTpakiysi, a peajbHasi Ma-
TepuajibHas JWHUA B mpocTpaHcTBe-Bpemenu. CooTBer-
crBeHHO (bpasa 'simHUS CymApOBI TOXKE II€pecTaer OBITH
abcTpaxImeii.

CKOpOCTh TeYeHUsI BpEMEHU CBSI3aHA C BEJIUYUHON I'pa-
BUTAIMOHHOTO MOTEHITNAJIA, KOTOPBIN OIMpeIeIseTCcss KOH-
nenTparmeii marepuu. Tak 9TO MOXKHO IPEIIIOJIOKUTh,
9TO CaMO TeYeHWe BPEMEHH BO MHOTOM OOYCJIOBJIEHO Ma-
Tepueii. 3Has, YTO MaTepUsi UMeeT BOJIHOBBIE CBOICTBA,
MOXKEM IIOJIOKUTH, YTO OHH KaK-TO B3AaMMOCBSA3AaHBI C
napaMerpamu 'BosHbI Bpemenn’ (BB).

[Tomoxum, MJI snexkTpoHa mMIeT m3 MPOIIIOro, Imepece-
KaeT Hallly TOHKYIO TPeXMepHyIo IeHKy 'ceitdac’ BB u
yxoauT B Oyayree. Ilomoxkum, 9TO COOCTBEHHAS JIJIMHA
Bostabl MJI anekTpona B BB pasna:

I=h/(mxc)=24%10""%m

IJie M — Macca 3JIeKTPOHA, ¢ — CKOPOCTh CBETA.

BeposTro, addexkTuBHAST TOMIIIHA TOHKON TPEXMEPHON
[JIEHKU HAIIero ‘ceituac’ yis 91eKTpoHa pasHa /2. B sTom
BapuaHTe 3JIeKTPOH OyJIET UMeTh PE30HAHC B 9TOH IIJIEHKE.
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Bousrosoit mporiecc 8 MJI aBmkytierocs sjaekTpona Oy-
ner naTepdepupoBaTh B TOHKON IeHKe cefiaac’. Jlmnua
nHTepMEPEHIMI B TOHKOM IIJIeHKe 'ceiivac’ OyJeT paBHA:

L~ h/(mx*v)

TJIe ¥ — CKOPOCTD 3JIEKTPOHA BJIOJb ILJIEHKH 'ceidac’.

9TO W eCTh JJINHA BOJIHBI e Bpoiiis.

Ecnau wucnonb3oBaTh 3Ty rumnoresy, TO (Hha30BYIO CKO-
POCTBb BOJIHBI Jie BpOiijist TOXKe JIErKO BBIYMCJIATD.

[Tosroxxum, HaITa TOHKAS TJIEHKA 'ceiiaac’ IpeICTaBIISIET
coboit rpasuTanuonnyio amy U Bosmbl (BepxHuii rpaduk
B Puc. 1), pacupocrpassirommeiicst 110 KOOpMHATE BPEMeHH
T. Ilyist npuBBIYHOM HAM MaTepuy OCHOBHO BCILIECK ILJIOT-
Hoctu ('BostHOBOH (byHKIWMN') MaTepun D MUPOBOIt JTHHAN
COBITQ/IAET C MIOTEHINAJIBHOM siMoit U 'BOJIHBI BpeMeHHn B
'HagBpemenn’ O, Kak 3TO mokaszano Ha Puc. 1.

BepositHo, B MecTax OOJIBIIIOIO CKOILIEHUsI MaTE€pPUU
(rmTaHeTHl W 3BE3/IBI) MIPOUCKOJUT BO3jelicTBHE 'cTOsTUei’
BOJIHBI IUIOTHOCTHA MarTepuu Ha (GOPMY ITOTEHIUATHHON
sambl U 'BostHBI Bpemenu'. B pesysibraTe 00pasyorcs Jio-
KaJIbHbIE 'TTPOBAJIBI HA [TEPETHEM U 33 JHeM (DPOHTE BOJIHBI
BpeMmenu (cMm. BepxHuii rpaduk B Puc. 1).

OTr 'mpoBaJibl’ HAXOMNATCS BBINIE HUXKHETO yYPOBHS II0-
TeHIUaJbHON sMbl U ’BOJIHBI BPEMEHU', ITOITOMY CJie-
JyeT OXKUIATH CBEPXCBETOBBIE CKOPOCTU B3aMMOMIEHCTBUS
B 3TUX 00JIaCTSIX IHUKOB 'CTOsiYeil’ BOJIHBI ILJIOTHOCTU
MaTepuu.

BeposaTro, cunbable U cirabble B3aUMOIENCTBUAS MEXK-
Iy 9JeMEHTAPHBIMU YaCTHUIIAMU BO MHOTOM OOYCJIOBJIE-
HBI B3aUMOJIEliCTBHEM B O0JIACTH 3TUX IIPOBAJIOB’, UYTO
00yCJIaB/IMBAET UX IEJOCTHOCTh KaK JaCTHUIL.

BeposTho, cymecTBoBaHMe TapaIeIbHBIX, TOHKIX M-
pOB’ Takyke OOYCJIOBJIEHO CYIIECTBOBAHUEM TPOBAJIOB’ .
T.e. 'mpoBasbl’ - 3TO U €CcTh 06JIACTH 'TOHKUX MHPOB’ 1
MapaHOPMAJTLHBIX 3D HEKTOB.

Ecin MBI u3MeHUM COOTHOITIEHIE MOMEHTOB MMITYJIbCOB
JBUYKEHUS MATEPUH BIIOJIb KOOPAUHATEI 1, TO, BO3MOXKHO,
u3MeHnTCst (popma 'cTosideit’ BOHBI IJIOTHOCTH MaTE€PUU
Mmuposoit suaMn (M. Puc. 2 u Puc. 3). IIpu sToM ymeHb-
IIUTCS IPOSIBJIEHHOCTh MaTEPUU MUPOBOII JINHUYU Ha, HUXK-
HEM ypOBHe noTeHnnaabaoil smbl U. OHa Oymer mposiBiIATh
cebsi B Ipyrue MOMEHTHI BpeMmenu 1, u ee CBOICTBa OyIyT
CIJIBHO OTJIMYATCS OT IPUBBIYHBIX HaM. DTO MATEpHUs B
'Hedopmupoarrom Cuekrpanbaom Cocrostaun’ (DSS).
BosMoxkHO, Marepusi B TAKOM COCTOSIHUM 9TO U €CTh
‘'TeMHasl MaTepusi’ acTPOMU3NKOB, KOTOPasi HAXOIUTCs He
TOJIBKO TJIe-TO TaM JAJIEKO B KOCMOCE, HO BOKPYT U BHYTPHU
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nac. Boamoxkuo, 310 TO, uT0o HaswbBaior Qi, Ilu, npana n
T.I0.

DSS marepus - 970 HaIa XKe MATEpPUs BO BCEM MHOTO-
obpa3un, HO B APYruX (GU3MIECKUX YCJIOBUIX ITprodpera-
0ITasi HEOXKUJAHHBIE JJIsT HAC CBoiicTBa. Tak, ona Oyjer
CHOCOOHA, JBUTATHCSI CO CKOPOCTSIMU BBIIIE CKOPOCTHU CBETA
(B ocunoBHOM cocrognun). W Oymer crnocobHa CcBOGOIHO
[IPOXO/INTH CKBO3b CTEHBI OOBITHON MATEPUH, MOCKOJIBKY
DSS marepus mposiBiena B JApyrue MOMEHTBHI BPEMEHU
T (moroMy npoGJieMATHIHO PETHCTPUPOBATH €€ IIPUBbIY-
HbIME HaM dusndeckuMu npubopamn). U sepositHo, DSS
MaTepus Oy/IeT B3anMOIEiCTBOBATE ¢ OOBITHON MaTepueit
qepe3 MPOCTPAHCTBEHHO-BPEMEHHBIE PE30HAHCHI.

MoxkHo oxujarh, 9ro DSS Marepuss MoKeT OBITH
B COCTOSIHUU AHAJOTUIHOM Ta3y, KUAKOCTH U TBEP-
noMmy Tesy. B mocmemmem Bapmanrte, dopMupys TO,
9T0 HOrM HA3BIBAIOT aypa, aCTPaJbHOE, MEHTAJIbHOE U
Tesa  vesjoBeka. 'BousmoBele dynkimn’ DSS  wma-
TEpUN B [POCTPAHCTBE-BPEMEHH OTJIUYAIOTCS TOJIBKO

T.II.

CIIEKTpPaJIbHBIMU XapaKTEePUCTUKaMU.

DSS MaTepud MOXKeET IIepeXOoJUTh B IIPUBBIYHOE HaM
COCTOdAHHNEe (C OOJILIIIIM BbI/ICJICHHNE 3Hepr1/11/1) B pe3yJjbTa-
T€ HEKOTOPbLIX 3KCIIEPUMEHTOB. Hal’IpI/IMep7 IIPU BBICOKO-
BOJIBTHBIX Pa3pAdaX HNOABJIAIOTCA XUMHUICCKNE IJIEMEHTHI,
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KOTOPBIX paHee He ObLIO B 9KCIEPUMEHTAJIBHON cpe/ie.

IIpu noBbimenun koumenrpamun DSS martepunm BO3-
MOKHA CyIecTBeHHas JiecbopManyst "BOJIHbL BpeMeHu’ (CM.
puc. 4). Bosmoxuo B 310it obsacTtu mpocrpancTsa DSS
MaTepusi 6yjeT HaXOIUTHCsl Ha HU3IIEM YHEPreTUIECKOM
YPOBHE, a IPUBBIYHOE HAM COCTOSIHME MaTepuu Oyaer
Heycroianso. Ilpm aToM OymeT HAOIIOIATHCA TEHICHIIAS
epexoma '0bbranoit’ marepun B DSS marepuro.

T.e. ec/iu HEKOTOPYIO YACTh MaTEPUU KOCMUYIECKOI'O KO-
pabuist nepesectu B DSS MaTepuio, TO U OocTajIbHAS YACTh
COBEPIIHUT TAKOI YKe MEPEXO/I.

l'unoresa ’BoaxoBoro BpemeHn — TOJIBKO HAYAJIHHA
TOYKA  KApJAUHAJHLHOIO  WM3MEHEHUsl  IMPEJCTABJICHUIT
o wHameMm Mupe, ¢ KOJIOCCAJIILHBIMU MOCJIECTBUSIMHA.
(Twnoresa ycmemHo paboTaeT NPU  KOHCTPYUPOBAHUE
Ppa3HOOOpa3HBIX Tak Ha3bIBAEMBIX reHEPATOPOB
"akcuonnoro noJs’). Ipomoskenune ciemyer!
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