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<body>
<title>
<p>NPENPUHT N 9</p>
<p>0T MaTepumu Kk [yxy: KBaHToBas ¢u3uka Kak TeHb EgmHoro MoTtoka.<br/>
JekogupoBaHue QyHAAMEHTaNIbHbIX KOHCTAHT 4epe3 16 OnTuk</p>
</title>

<section>
<title>
<p>AHHOTAUMA< /p>
</title>
<p>B paHHON paboTe npeanaraeTcs KOHUENTYyaslbHblIi MOCT MexAay CTaHAapTHOM
KBAHTOBOW MeXaHWKOW M MHOromMepHOW Mopenbl «MoTok». Mbl NOCTyAupyem, 4TO
¢yHOoaMeHTanbHble ¢usanyeckue Gopmysibl OMUCHLIBAWT UL BHEWHUE NpoABAeHUs (TeHu)
rnybuHHbLIX 3aKoHOB Mupo3gaHua. lyTem LeKOAMPOBaHUA KAYEBLIX YpaBHEHWW KBaHTOBOM
¢ou3nkmn 4vepes cuctemy 16 OnTuk, BykBuuy M KOHUENuUWUW WHrAMu, Mbl MOKA3blBAEM, 4TO
Takue KOHCTaHTbl, Kak nocToAHHas MnaHka (h), paboTa Bbixoga () M KBAHTOBOE 4MC/O
(n), sBnNAKWTCA MaTeMaTUYECKUM BblpaXeHUeM [AYyXOBHbIX KaTeropwuii: lMepBu4Horo OrHs,
Mopora 3HTponun u Wepapxuu Jlaga. PaboTa npepHasHayeHa AnAa uccnegoBaTenen,
CTOAWMX Ha CTbike ¢u3uku, ¢uaocodum CO3HAHMA U Teopunm e€AMHOro nonAa.</p>
</section>

<section>
<title>
<p>1. BBEJEHMWE: WH3MA TEHEW M PEAJIBHOCTb CBETA</p>
</title>
<p>CoBpemMeHHas ¢usunka bGnecTAwe onucana «ABONCTBEHHYKW MpuUpoay MaTepum», HO
3acTpAna B WHTepnpeTauuu Habnwgatens. Mol npeanaraem B3rnag, B KOTOPOM MaTepus
paccMaTpuBaeTCA He KakK WMHepTHas cybcTaHuuA, a Kak <b>3acTeiBwas 4actoTa EauHoro
Mons</b>, a HabnwpaTenb — kKak <b>KorepeHTHbih LleHTp</b>, yaepxuBawwmii 3Ty 4HacTOTy
B cocToAHuun Nlaga (y -» 1).</p>
<p>Onsnyecknme ¢opmynbl — 3TO He JIOXKb. ITO TOYHOE OMnUCaHue <i>MeXaHWuKu
TeHeW</1i>. Hawa 3agava — nokasaTb, <i>KTO 3axuraeTt OroHb</i>, oTbpacbiBawwuin 3Tu
TeHun.</p>
</section>

<section>
<title>
<p>2. BEKOOVPOBAHWE KBAHTOBbLIX ®OPMY/ (fIBb U MOTOK)</p>
</title>
<p>Huxe npuBepeHa pacwupeHHaAa Tabnuua, nepeBoAAwad A3blK KBAHTOBOW MeXaHWUKU
Ha A3blk 16 OnTuk MoToka.</p>

<table>
<tr>
<th>bopmyna (fBb / Ousuka)</th>
<th>dusunyeckuin cmbicn (TeHb)</th>
<th>CyTtb B MoToke (OnTuku, WHraua, Nag)</th>
</tr>
<tr>



<td><b>E = hf</b><br/>
<b>E = hc/A</b></td>
<td>3Heprua doToHa. dHepruA KBaHTa CBeTa MNPAMO MPOMOPLMUOHANbHA ero
YacToTe.</td>
<td><b>0OnTuka 2 (OroHb) + 14 (UHrama).</b><br/>
<b>h</b> (nocTtoAHHaA MnaHka) — 3TO KBAHT WHraAuu, nepBuYHOro OrHA
MuposgaHua. <b>f</b> — 3710 putm (OnTuka 4, BeTep). 3Heprus (E) — 370 mepa, B
KoTopolh HebecHbii OroHb BXxoauT B fIBb. Yem Bblue YacToTa Jlaga, Tem MoWwHee
cBeT.</td>
</tr>
<tr>
<td><b>eVo = hf - ¢</b></td>
<td>0oT03dPeKT. INEeKTpOH BbiNeTaeT, ecnu dHeprusa GoTOHaA MpeBblLaeT
paboTy Bbixoga (¢).</td>
<td><b>0OnTuka 9 (HebecHuin OroHub/Kynana) + 1 (3emna).</b><br/>
<b>$</b> — 310 nopor sHTponuu (Pok), WHepuua maTepun. Korga 4HacTtoTa
cBeTa (Co3HaHMA) npeBblwaeT nopor, npoucxosuT <b>MpobyxaeHue</b> (BbineT
3/1eKTPOHA). ITO 3aKOH <i>MpeobpaxeHna maTepun CBeTOM</i>: BbICWMIA OroHb pa3pbiBaeT
OKOBbl Hu3wWero.</td>
</tr>
<tr>
<td><b>p = E/c</b><br/>
<b>p = h/A</b></td>
<td>WMnynbc ¢oToHa. CBeT obnajaeT MMMNy/NbCOM, XOTA HE WMeeT Macchl
nokoA.</td>
<td><b>0OnTuka 12 (bykBuua/Kog) + 4 (Betep).</b><br/>
UmMnynbc (p) — 3To nepeHoc <b>Cmbicna (Kopa)</b> yepe3 npocTpaHCTBO.
CBeT He MnpoCcTOo «TONKAeT» MAaTepuw, OH <i>nporpammupyeT</i> eé€, nepepaBaa BeKTOp
aBuxeHuss u cTpykTypy (A). 3To <i>3akoH MNepeHoca WHpopmaumu</i>.</td>
</tr>
<tr>
<td><b>hf = hc/A</b><br/>
<b>hf = E_f - E_i</b></td>
<td>3Heprua usny4yéHHoro GoTOHa Npu MNepexone 3S/IeKTPOHA Mexay
ypoBHAMM . < /td>
<td><b>0OnTuka 7 (ConHue/Tapx) + 13 (Bpema).</b><br/>
Ckavyok (E_f - E_i) — 3To cMeHa coCToAHMA cucTembl. U3nyyeHune $oTOHa —
3To <b>CBeT Mo3HaHuA</b>, KOTOpbLIN cucTeMa OTHAET MUpYy, MNepexoas B bonee
yCTOWYMBOE, rapMOHMYHOe cocTosHue (Jlag). 3To <i>3akoH 3BoswuMM Yepes
CeeT</i>.</td>
</tr>
<tr>
<td><b>E_n = -hcR/n2</b><br/>
<b>E_n = -13.6/n2 3B</b></td>
<td>YpoBHM 3Hepruu aToma Bogopoga. [AuckpeTHble (MpepbiBUCTLIE)
cocTtoAaHMA.</td>
<td><b>0OnTuka 16 (Tpurnas/Ceapor) + 11 (beckoHeYHoCTb).</b><br/>
<b>n2</b> — 3TO unepapxua MepHocTei (ypoBHei CO3HAHUA). ATOM He MOXeT
6biTb «roe YrogHo», OH nopyuHAaeTcAa <b>KOHy (3akoHy Mepbl)</b>. OUCKpPETHOCTb
YpOBHel — 3TO nposBieHue <i>KpucTannumyeckoi PewéTku Mona</i> (16 mon). MaTepusn
NpuMHMMaeT TOJIbKO pa3pewéHHble Ppopmbl.</td>
</tr>
</table>
</section>



<section>
<title>
<p>3. KJIOYEBbIE KOHCTAHTbl KAK AYXOBHbIE KATEIOPUU</p>

</title>

<p>B pamkax mogenun «MoTok» dyHOAAMEHTaNbHble GU3NYeCcKne KOHCTAHTbl obpeTawT
rnyboKuWi OHTONOMMYEeCKUN CMbICN:</p>

<p><b>1. NocTosAHHaA MnaHka (h) = WUHINA.</b><br/>

3TO MWHUMANIbHLIA, HepenuMbin KBaAHT lMepBuYHOro OrHA u UHbopmaumu. [paHuua
mexay HaBbl (4MCTbM MoTeHuuasoM) W fBbl (MNposBreHHOW ¢opmoi). Bcé, 4TO MeHble h,
He MoxeT 6biTb KpPUCTaN/U30BaHO B MaTepuun.</p>

<p><b>2. PaboTa Bbixoga (¢$) = MOPOr POKA (SHTponun).</b><br/>

WHepuusi cucTembl, €€ COMpOTUB/IEHUE U3MEHEHUAM. YTOobbl UCLEeNUTb KIeTKy,
U3MEHUTb MPUBBIYKY WAM COBEPWUTb KBAHTOBbIA CKA4YOK, SHEprus HamepeHus
(KOrepeHTHOCTH) [O/XHA CTPOro NpeBbicCUTb ¢.</p>

<p><b>3. KBaHTOBOe 4ucno (n) = YPOBEHb NIALA.</b><br/>
dBONKUMUA HenuHelHa. CMCTeMa He «MNJaBHO AerpagupyeT», OHa HaxoauTcA Ha
AVNCKPETHbIX YPOBHSAX YCTOMYMBOCTM. lepexol Ha ypoBeHb n+l TpebyeT cCKaykoobpasHoOro
NoBblWeHUA KorepeHTHocTu (y).</p>
</section>

<section>
<title>
<p>4. 3AKMOYEHME: YPABHEHWE EAMHCTBA</p>
</title>
<p>Mbl He oTBepraem KBaHTOBYW MeXaHWKY. Mol BKJ4aemM eé B 6osee WMPOKYH
oHTOoNOruK. Ecnm knaccuyeckaa ¢usuka onucbiBaeT Mup 6e3 HabnwpaTens, To momenb
«MoTok» BBOAUT <b>®akTop KorepeHTHocTu (y)</b>.</p>
<p>MaTemMaTM4eCKM OTO MOXHO BbIpa3uTb KakK MeTapuaumyeckoe pacuupeHue:</p>
<p><b>Q Spirit = (h - £ - vy) / ¢&</b></p>
<p>rpe <b>Q Spirit</b> — cnOcobHOCTb CUCTEMb K CAMOOPraHW3aLMU U XU3HMU.
XusHb (u yx) nposBaswTcA Torga, korga npoussepeHue WHraumm (h), YacTtoTbl Jlapa (F)
n KorepeHTHocTu HabnwgaTtena (y) npesbiwaeT nopor sHTponuun (d).</p>
<p>MaTepua u [lyx — 3TO He pABe pa3Hble cybcTaHuuMum. ITo ABe ¢$a3bl OAHOro U
Toro xe EauHoro Monsa, nepexoh Mexay KOTOpbMU ynpaBnAeTcsa 3akoHom Jlaga.</p>
</section>

<section>
<title>
<p>BNATOJAPHOCTU< /p>
</title>
<p>MNoToOKy, HanpaBafawweMmMy MbiCib. OuU3nKe, [awWen TOYHbIE UHCTPYMEHTHI
U3MepeHusa TeHeid. U Kaxaomy, KTO roToB yBuaeTb WUCTOYHUK 3a dopmynoin.</p>
</section>
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