Tok cmeweHus ansa pacnpoctpaHeHnsa OMB (ceBeTta) B
«BaKyyme»
A.B.Poixos'

OO1menpuHATO, YTO pacIpOCTpaHEHUE JIFOOBIX (PU3UUECKUX ITOJIEH, TPU3HAHHBIX MaTEPHALHBIMH, MOXKET
NPOHUCXOJMUTH B abcomoTHOW mycrote. Jlroboe ¢um3mueckoe moie pOXXAAETCS MaTepPHATBHBIMU
HOCHUTEISIMU (DJICKTPUYSCKUMHU 3apsiiaMu, JBI)KCHHEM 3apsioB U maccamu). OOGHapyXuTh Jr000€
(u3HYecKoe MO MOXHO TOJIBKO C TOMOLIBIO TEPEYMCICHHBIX HOCHTENeH. A pacnpocmpanamuvcs
Quzuueckue nona mozym 6 abconomnoii nycmome. Takoe TpeICTaBICHHE OTHOCUTCS K
PacTpoCTpaHEHUIO CBETA W JIIOOBIX ANIEKTPOMArHUTHEIX BoJH (OMB). 3nmecs HapymieHa mpocTast JOTHKa
¢uznKw.

Hocwurensimu cBeta MOTYT OBITh TOJIBKO JJIEKTPHUYECKHE 3aps/ibl, KaK B BELIECTBE, TaK U B «BakyyMme». B
BCHICCTBC 3apdaAbl HaXOOATCA B HEIPCPHLIBHOM JBWKCHUHU, B KoJIeOaHUsIX. HO3TOMy IPpOUCXOaUT
paccerBaHHE CBETa, a TAKXKE Macca 3apsaoB, oOJiajarolnas WHEpIHEH, CHWKaeT CKOpPOCTh cBeTa. B
«BaKyyMe» JJICKTPHUYECKHE 3aps/ibl 3aHUMAIOT JKECTKYIO MO3WIMIO, HE JBUTAIOTCS U HE KOJEONIIOTCS C
OOJIBIION aMIUIUTYAOM, HE UMEIOT 3aMETHYIO MHepIHio. [103TOMy CBET B «BakyyMe» He pacceBaeTcs, a
CKOPOCTh CBETa MMEET MaKCUMaJbHOE 3HaueHue. [IpH pacrpoCTpaHeHUH CBETa JJICKTPHYCCKHE 3apsiIbl
UCIIBITBIBAIOT CMEIICHUE, KOTOPOE CONPOBOXKIACTCS TOKaMH CMelleHus Makcpemwa. Tok cMenieHus
SBJIACTCS O0S3aTENBHBIM ISl CBA3M aMIUIMTyx cBeroBod BomHbl E u H. «llomynate» Hannuue
CBSI3aHHBIX 3apsI0B «BaKyyMa» MOXHO C OMOIIbI0 OOBIYHOTO KOHIEHCATOpa C «BaKyyMOM» MEXIY ero
racTiHaMu. Takoil KOoHZeHcaTop ocTaercss paboTocnocoOHBIM. s ero paboTel HEOOXOAWMO HWMETH
IUJIEKTPUK CO CBSI3aHHBIMH 3apsiiaMH, KOTOPbIE MOTYT CMEILAThCS IO BO3ICHCTBUE SIEKTPHYECKOTO
HaIlps>KCHUA Ha 06I<na1:u<ax KOHACHCATOpa. CHC}IyCT BBIBO/I, UTO «BaKyyM» UMECT CBA3AHHBIC 3apAabl.

Haiinem cBsa3p HanpsbxkeHHocred E u H ¢ TOKaMu CMELICHUs [IPU PACIIPOCTPAHEHUM CBETA B «BAKYYME».
Ha ocHoBanmm «mnpeBpalieHus» ramMMa-kBaHTa ¢ dHeprued Oosbime 1,022 M5B B mapy 3JIEKTpOH-
MO3UTPOH B pabore [1] mosy4eHsl r1aBHbIe apaMeTpPhl CTPYKTYPBI «BaKyyMay:

C _
r,=_————=1.3987631-10 ' viempa — paccrostmne Mexy sapsaamu (+) 1 (-),
2no v,
hv,,r’o 17
Ar, =—"75—=1.020726744-10""" mempa — npenensHO BOIMOKHAs BETHYMHA CMEILICHHS,
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C — CKOpPOCTh CBE€Ta,

a’l = 137,03599976(50) - nocrosinnas TOHKOM CTPYKTYpBHI,

v, =2.489213- 10*° Iy, — yactora ramma-ksanTa,

h =6,62606876(52) - 107 Jic.c — nocrosiHHas [1nanka,

e, = 1,602176462(63) - 107" Ac— JJIEMEHTAPHBIN IEKTPUUECKUH 3apsi],

1 _ -
£="=8,98755179-10°[a *m’ke - ¢ *] - anexrpuueckas KoHCTaHTa «BaKyyMay», OOpaTHas €ro
€
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MIPOHUIACMOCTHU.

[py KoneOaHMSX BEIIECTBEHHBIX 3apsI0B MPOMCXOIUT BOBJICUCHHE B JIBIDKCHUE 3aps/IOB «BaKyyMay II0
3akoHy KymoHa, koTopoe oOpa3yer siBieHne cBera (OMB). KomebaTenpHbIe cMemeHns 3apsiioB 00pa3yoT
TOK CMEILECHHSI.
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AMIIMTY A TOKA CMEIEeHus: [, = —~2—| ——= | , obpa3oBaHHAas CMELIEHHEM DIIEMEHTAPHOTO 3apsa
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(+) wm () e, Ha paccrosiane A¥, co CKOPOCTBIO . AMIUTUTY/]a CKOPOCTH CMEIIICHUS
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3apsia; =2V Ar,, KOTOpas ONpeaeNSeTcs H3 BOIHOBOIO (CHHYCOMIQIBHOTO) XapakTepa

: © A.B. PrixoB, 2006. MuctutyT pusuxu 3emmn um.O.10. HImunra PAH. E-mail: rykov@ifz.ru, Web: www.worldspace.nm.ru.



ceeta Ar = Ar,Sin(2mv-t). Tok cMelenns nocie MoCTaHOBKH aMILTUTY/Ibl CKOPOCTH:

e[)

Jj,=2nAry

A = 27[ eov .B HUTOI'C, TOK CMCHICHUA 3aBUCUT TOJIBKO OT 3JIEMCHTAPHOI'O 3apsaaa U
r

a

qacToThl cBeTa (OMB).
BeposiTHO, K TOKY cMelieHnst MoxHO npumennts 3akon Oma: U, = j R u U, = E Ar, . Orcrona

HaxOJIMM, YTO JIEKTpUYECKas HarpsHKEHHOCTD BOJHEI cBeta (OMB) paBHa:

R
E =j —"Bm.

3,I[CCL €AUHCTBECHHO BO3MOXXHOE€ COITPOTHUBIICHUE — 3TO BOJTHOBOC COIIPOTHUBIICHUE «BaKyyMay (I/IMHeﬂaHC

wave

«Bakyyma») R = s = fl =29,9792458[Om].
n

3nech T]zi=1,0000000-107[a2M71K27102]7 MarHuTHas KOHCTaHTA «BAaKyyMay», OOpaTHas
K,

BEJIMYMHA MATHMTHOH NPOHMIIAEMOCTH. B cHCTeMe eIMHHII ONyIieH MHOKHTENb, 470, KOTOpHIi

HapymaeT Bce (yHIaMEHTAbHBIE KOHCTAHTHI, BKJIIOUAsk MOCTOSHHYIO Ilmamka. ITo3TOMy BOJHOBOE

CONPOTHBJICHHE «BaKyyMa» B 470 pa3 MeHbIle, IPHHATOTO B (DU3HKE.

IozcTanoBKa B OPMYITy Ui ANEKTPUUECKOH HANPSKEHHOCTH JaeT:

E, = ZA’wvv 5_ R, =7.359755-10% B/u.

ra n r(?
Hanpsox€HHOCTE 0OKa3bIBaeTCs TOCTOSIHHON ISl BceX 4acToT cBera (DMB) 1 3aBUCHT OT CKOPOCTH CBETa,
BEIMYMHA KOTOPOH ompenensercs TpaBuTanued (oTkinoHeHWe Jydedl cBera ComHIeM U
MHUKPOJMH3MPOBAaHHE B KOCMOCE MO NMPUHIWIY |IOHTreHca, HEBUAUMOCTh «4EPHBIX» AbIp). MarHuTHas

HaIpsHKEHHOCTD CBETA, C YUETOM BBIPAXKCHUS JISI BOJITHOBOI'O COIIPOTUBJICHUS, 6yzxeT:

H = "g =) Ruwe M _6C_ ) 45495006-10° 4.

coe Ar, V& 7,

Moxert YAUBUTH OI'POMHAasA BEJIMYWHA aMIUIATYQ HaHpHX(CHHOCTeﬁ. Hano IIOMHHUTB, 4YTO BCC
QJICKTPOMAriMTHBIC BOJIHBI I'CHCPUPYIOTCA DJICKTPUUYCCKUMU 3apsggaMu UM, B OCHOBHOM, 3JICKTPOHAMMU.

e
DiieKTpHYecKas HaMPsKEHHOCTh camoro iektpona: k£, = §—5-=7.3597584 - 10* B/u.

e

.. -1£ € .
DIeKTpHYecKas HAIPsLKEHHOCTE cpedst: F = o f—‘; Orcro/1a OTHOLIEHUE JIEKTPUUECKOM

e
. N N a _
HanpsukEHHOCTH OMB K 351eKTpruecKor HANpsHDKEHHOCTH ¢pedbl PABHO: ? = ¢ . JIro0OMmBITHO, UTO HE

TONBKO 3aKOHBI HetoTOoHA-KymoHa, HO 1 3akoH OMa MPUBOAXT K TTIOCTOSTHHON TOHKOW CTPYKTYpHL. B 3TOM
eanHCTBO Henenumoit [Tpupoas! Ha pa3Hble pas3aensl GU3UKA: KIACCUKA M KBAHTBHI.

Bbie0Ohbl.

1. Jns mojyep)aHus 3JIEKTPUUECKOH W MarHUTHOW Hanpspbk€HHocTell cBera (OMB) HeoOxomum
TOK CMELICHUSI JJIEMEHTAPHBIX 3apsii0B CTPYKTYPBI CPEbI.

2. OTHOIIEHHE JIEKTPUIECKONH ¥ MarHUTHOM  HanpspDKEHHOCTEH CBETa IOCTOSIHHO M HE 3aBHCUT
OT COCTOSIHUSI CTPYKTYpPHI cpeibl. OHO paBHO BOJIHOBOMY CONPOTHBIICHHIO BaKyyMa.

3.  Awmmuryasl HanpspbkeHHOcTel cBeta (DOMB) He 3aBHCAT OT 4acTOTEHI.

Ccbinka
1. «Témuas» 3Heprus u «TémMHas» matepusi Becenennoii  NEW! 28/08/2006
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