KE®AAAIO 10

2YMBOAH KAI IIEPI®AAZH

10.1 MepibAaon amo pia oYLOMn Kai apytn TG angoodlioplotiag

‘Otav dwg uiKoug kopatog A megdhatal amd oyop mAatoug d, 7 évtaocn twv
Kpooowv Tou magatnoouvtal (BA. Zyx.10.1) divetar amo tn oxEon
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2x-10.1 TIepibAaom ¢wtoviov Kotd T SLEAELOT) TOUG OTIO OTEVY OXLOUT.
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ATO To epfadov Tng EMPAVELNG KAT®W amO TNV KOUTOATN, ¢aivetar OTL TO
LeYOAUTEQO TOCOOTO TOU PWTOG TMePOAATAL O Ywvieg HEYOL * 91.

Eivol ekTANKTIKO OTL, usw)vovtag U\ £VTAOoTM TOU qxntog og TIOAD younAd emineda
OTE TO GWTOVIA VO TEEQVOUV PECA ATO T OXLOMN €va Kabe ¢opad, Oev HeTaBailovpe
TNV E1KOVO oupBo)\ng Befaiwg Ba TEETEL VA TIEQULEVOUUE Y0 LEYAAITEQO x@ovuco
diaotmua  yia va €xouvpe tnv idtoe ohikn €xBeomn oto dwg. To TEAKO Opwg
amoTEAEOUO TOQAUEVEL TO i010. Oa €heye kaveig OTL To kGbe dwTOVIO ouvuBalhel pe
Tov gavto tov. H ovunepipopa avtr epunvevetal ano tnv Kupatopnyavikng kavovtag
XOMOTM EVVOLWV TIOL aTlOKAivouy amd avteg tng Khaowng Puoikng.

Av avapegBolue Og €va HOVO ¢WTOVIO TIOU TIEQVE MECA QTIO TN OXLOWY, TOTE TO
ueyebog I  exppaler tnv mukvotnta Tbavotntag va Peebei TO GpwTOVIO, UETC TNV
TepibAaOT) TOUL, LE OPUN TIOL EYEL KATELBUVOM O KATOlo ywovia 6 g mEOog Tnv
apytkn tov. ‘Etol, peta tn Siéhevon tou amod Tn OYLOMY, TO WTOVIO KIveital o€

Katevbuvorn Tou PpickeTal miBavotata avaueca oto opla  * 81.
Av 1 opun Tov dwWTOViou gival p, TOTE T OLIOTWOO Z TNG OQPUNG TOV,

P,= P sinf, mlavotata Oo Bpioketal avapeca oto Ope * p sinel.
Amd ) oygon (10.2) mpoximtel OTL

d (p sinf,) = pA (10.3)

Av Az = d eivar n afeBatdotnta ot B€on Tou dwrToviov KaATd PNKOG Tou GEova
TV Z, Kol ApZ= p sinB, eivar n afefaitotnTa otV OQUN TOL PwTOViov OTNV

idia katevBuvon peta tn OEAEVOY| TOU QTIO TN OXLOWN, TOTE, OUUPWvVA UE TNV
(10.3), woyxveL 1 oYEoM

Az-Ap = ph (10.4)

1, O avnyueva peyedn,

[A—iJl pZ]=1. (10.5)

Eivar yvooto oOtL yio €va ¢wtovio Tov E€xsl evépyswe E, opu p  kat
ouXVOTNTO Vv, LOYUOLV Ol OYECELG

E = hy kau p==-0 (10.6)

OMou ¢ eival 1 Ta)LTNTe TOou dwTOG OTO KEVO Kot h 1 otabepd tou Planck, ion
ue h = 6,63 10°% J-s = 4,14 10%° eV-s. Emopsvac, n EE(10.4) Siver

Az-Ap = h (10.7)

H oyxéon avt) sivar yvwotq g apynl Tng ampoodiopiotiag 1M apyn TNS
afeparotnrag tov Heisenberg.

2TEVELOVTOG TN OXLOWY| Ylo VO TIROCSLOQICOUUE Tr) CUVIETAYHEVT] Z TOL GWTOVIOvL
Le peyalvtepn okpiffela (Hikpotepo Az), avEdvoupe Tnv ofefaldtnTa oTNV OQUN
TOU dwTOViou OTNV KatevBuvon z  (UeyaldTEQO Apz).
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o €va OpLOHEVO 0QLBUO PWTOVIWV OUTO OMUOivEL OTL KoBWG OTEVEVEL 1| OYLOMN
avkavel N ywviakn SlaoTogd TOV GWTOViwWV.

‘Onwg Bo dovpe otnv Kvpatopnyoviky, n ox€on (10.7) eivar pio povo amd €va
aplfU0 TOPOUOLWY OYECEWY TIOU LOYVOW Kal yia dhia  dvowa upeyedn. I
TOQAOELYHO, YLO TIG TQEELG OUVIETAYUEVEG EVOG OWUATOG LOYVOWV, YEVIKA, Ot
oYEoels afeforotnrag,

Ax-Ap = h/en Ay-Apy > h/4m Az-Ap, = h/4n (10.8)

EV® AVAAOYEG OYECELG LOYLOLV Kal Yo GAAa HEYEDT.

ITpopAuata

10.1 Pwtovio pnkouvg kbpatog A = 500 nm mepva pEca omnd opboywvia TEUTO UE
6La0td08Lg Ax x Ay = 1T um x 5 pm. Ilogg givar ov afefatotnteg TG £YKOQOLEG
OUVIOTWOEG THG OPUNG Tov dwtoviov; T mooootd TG OMKNG Tou OPuNG eivat ot
afefalOTnTEG QUTEG;

-28 -28 Apx AD
Am: Ap = 66 107 kg-m/s, Ap = 13 10 kg-m/s, > = 05, —py = 01
10.2 To Bswpnpo gdpouvg {wvng SLoTuTIWVETOL 0TI AKOAOUOEG LOPOEG:
Aw At = 2n Ak Ax = 2m Av At = 1.
XENOWOTOLOVTag TG OYETELS = hv = h/A = (h/2n)k yid TO GWTOVO,

Boeite g avtiotoyeg oyYE0ELS angoo&ogwuag Ilog gpunvevovtal avteg pe Paon
TO UOLKO TIEQLEXOUEVO TOu Bewpnuatog gbpoug Lwvng;
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