MdaBnua 12, 30 FerrreuBpiouv 2008 (9:00-11:00).

AKTIVoBoAia pEAavOg CWHATOG
(1900) Planck: é0woe e&nynon tov pdouatog (Kfavrukn epunveio®)
[NAPAAOXH
To pwg dev etvan povo xoua. Eivor kot oouartio.
KBdavta (otoryeumdon mocdtra) omtog (emtovio), evépyetag (E=):ho
(E=):hv
"Exovv cuykekpiuévn evépyeta (GUYKeKPLUEVT] TOCOTNTO OKTIVOROANG).

E=h-v Omov vV 1 GVYVOTNTA TOV PMTOG,

To g £xel COUOTIONNKY VO] — POIVOLEVOL:
1. Mékav copo (1900)

I(mA)A

N

2. Ddortoniektpkd garvopevo (1905) — Einstein
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[ MéToAAo Na

Exyo pia emedvelon 6mov Kivovvion ehevbepa € kot pe Ponfeta axtivofoiiog

T € PEVYOVV MO TO HETOAAO.
3. ®mvopevo Compton (1923)

Ykédaon &vog owtoviov omd akivinto €. To @m¢ ocvumeplpépetol cov
ocopuatio, oyl cav Kopo. Metd ™ okédaon 1o A (UKOC KOUATOG) lval mhvTa
ueyolotepo, yoti - ovyvotnto sivor pukpdtepn (ammAE EVEPYELNS OTNV
oKEOMOM).

* Tov 0dfynoe N avalvtiky &kepaocn mov eixe Ppet 1o 1899 kar mepiéypope TANPOS TV aKTvoPoAia
TOV HEAOVOG GMUOTOG. MEYPt TO TEAOG TNG KAPLEPAS TOV EYOYVE YL0. Ll “KAOGIKT eppunveia!



APA Yo opiopévo. QuivOpEVa, £(0VIE TO QMG VO, CUUTEPLPEPETUL GOV CONATIO.

Ytobepd Planck (h): |7 =—

E=h-v

(1925) De Broglie
YnéBeoe OTL kKot T, cOUOTIOW €, P, N £XOVV KOl KUUOTIKT] COUTEPLUPOPE Yo
Kémowo eatvopeva (ONAadT TPOTEWVE TO OVTIOCTPOPO GE GYXECT] LE OVTO TOV
ocuppaivet pe 10 WG ).
XPNGUYOTOLOVUE TIG GYEGELS amd TNV KPAVTIKY UGT] TOL PMOTOS, ONAdN

Evépyew, E=h-v
, E h h , . , , :
Opun, P=—=—= 7 onAadn kot yo to copdrtia opileton pion cvuyvoTnTa
c c

Kol Vo UIMKog KOUOLTOG,.

H vmobeon avt) dovAeye ommv ‘e&fynon’ tov 0edTepov aSIOUOTOS GTO
povtédo tov Bohr (otpogopun axépato moAlanrldcto otabepds 7 ).

AXKHZH I'TA TO XIITI (HOMEWORK), oyetikn pe pnkog xkvpotog De
Broglie kot dtopo vépoyovou:
BM\éne 3° padnuo.

(1927) Davisson — Germer
[IEIPAMATA TKEAAZHE
‘EpiEav 0éoun e mlvo oe KpOOTOALO:
CLUTEPLPOPE GV TOL PAOTOG.
EmPeformdnke n KUUOTIKN @von
COUOTOIOV.

Lcipauo 2 oyioumv
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[Tet®d caipeg and oyiopég pe Eva moAvfoOro.
Icipauo ouoio ue pwtervy Tnyn




Ao 11c onuewwoelg tov E. Taktucov, A. T'afpéra, (ax. Etoc 2007-2008).

ITAPAPTHMA (0m6 onpewwcsig O. Xproto@r) (ax. Etog 2007-2008))
AkTivopoAia MéAavog Zwyarog (Ideatd) (1900 Planck gw¢ owpatidiakn guon)

EBivar éva palpo owpa To omoio éxel Thv 1816TNTA va amoppopd OAEC TIC opdTEC AKTIVOPOAIEC Tou
TEPTOUV OThV e€mipdveld Tou. Apad aAAnAemidpd petal Toug Kai o6Tav Ti¢ ekmépmel e€aopahilel Tnv
TARpNn Oeppomoinan Tou. H akTivopoAia yevikd dev éxel kaBapd KupaTikoé XapakThpad (KAQOOIKA QUOIKHA)
aAAd éxel kai owparidio (olyxpovn).

A: kKAaooikh e€Aynon oTa pikpd A (A<)

TTeipapuatikf HeAETN

Téxvaoua Tng KoiAdTnTag: dnA. Snpioupyia KevoU OTO ECWTEPIKO TOU GWHATOG HE HIKPO dvolyHda aTh Hid
TAgUpd Tou via Tnv £€od0 The akTivoPoAiac mou civar eykAwpiopévn oe auté. H axTivopoAia mou
EKTTEUTIETAI ATIO TA EOWTEPIKA Kal ToixWpaTta okeddleTe TOAEC popéc TTdvw Toug £Tal 6Tav £€£ABel va
éxel oxeddv amdAuTh Beppokpaaia.

AE AP
At-AS-AF  AS-Af

Faoparikh évraon (J): j

o Exmepmopevn Ioxuc AP avd povdda diaoTApATOC ouXVOTNTAC Kail ETIQAVEIAC.

J=J(f,T) pag diver Th {nToUPEVN YaouaTikA katavoun yia Th Oeppokpacia T.

‘Evraon: oAikf akTivopoAoUpevn 1oxU avd povdda smigdveiag.

4P

1=
AS

1=["J(f,1df

Watt [I] _ Watt

Movadec MéTpnong: [J] =— 2
m- - Hz m




— H évraon mou umoAoyileTai eivar n idia pe ekeivn TOU avTigToIXEi 0 éva OTOIOSATIOTE ONWEio Twy
EOWTEPIKWY ToixwpdTwy (kardotaon i0oppomiag: H ouxvoThta mou Pyaiver givar idia pe ekeivn mou
EKTIEUTIOUV Td ToIXWyara.)

O1 véyol mou 1oxUouV:

(1) 'OAa Ta owparta ye Thv idia Oeppokpacia ekmépmouv TNV idia BeplikA akTivoPoAia avedpTnTta
amd Tnv UAIKA Toug ouoTaon.

Tia 3edopévn Oeppokpdoia h ACHATIKA KATAVOUR £XEI XAPAKTNPIOTIKA HOP®A TWV KAUTIUAWY (Tou
o KATW OXAKATOC) TTov gival n idia yia 6Aa Ta owuata oc ataBeph Beplokpaaia.
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(2) Noépoc Stefan-Boltzmann: I=oT*
OMKRA évraon OeppikAg akTivopoAiag 1ocoUTar e Tnv TéTapTh dUvapn Tng Beppokpaaiag.

(3)  Népog Wien (perarémong): T- A =0.3

_af
(4) AocupmTwTikég vépog Tou Wien: J .~ fTe a (f > o)

TIoxvel yia oAU peydAeg ouxvoTNTEG.

27hf?

Fevikog Tumog Planck: J(f, 1) =——+—1—
f CZehj lkr 1

Me Tov veviké TUTo Tou Planck éxoupe: € =Hhf A E =nhf

PwTONAEKTPIKO PAIVOUEVO:

Ekmouth nAekTpoviwv améd éva pETAAAO h oTroid TIPOKAAEITE aTd TMPOOTTTWON OpdTAGC f UTTEPILBOUC
akTivopoAiag oThnv emigdveia Tou.

MeTtpdpe tTnv évraon I Tou @wTOnAeKTpIikoU peUPATOC aKOpd Kal Tnv KIVATIKA gvépyeld Twy e:
(x)=eV.
TTeipauarikoi Néyoi wou 1oxUouv:

(1)  H évraon Tou pwTtonAekTpikoU pelpatog (I) aufdavetar avdhoya pe Tnv évraoh TG QWTEIVAG
déaung.

(2) To pwTtonAekTpikd pelpa epgavileTal pdvo 6Tav n ouXvOTNTA AKTIVoPoAiag eival peyaAUTteph amod
wia optakhA TIUA fo=fmin (avdhova pe To UAIKO Tng KaBddou). Av f<«f, dev BOa umdpel
PWTONAEKTPIKG pelpa avedpTnTa Pe Thv £vTaon TG QWTEIVAG dEoUNG.



(3) HkivnTikA evépyeia K (eV) dev e€aptdrar amd tnv évraon The déopng aAAd amé Thy f.

(4) To pwTONAEKTPIKO Qaivopevo epgavileTal oxXedovV TAUTOXPOVA HE TV TIPOOTITWON TG PWTEIVAC
déaung otnv kKabodo.

** Ma va éxoupe amoudkpuveon evog hAekTpovikoU, TpéTel va 80B¢i oe auTéd pia eAdx10Tn evépyeid.

AUTA n evépyeia oTa pétalha ovopdletar épyo efaywyhc (W), ota dropa ovoudletar £pyo

1oviopoU (W)).

To gaivéuevo Compton (1923):

Eivar n okédaohn hAeKTpoUayvnTIKAC akTivoPoAiac mavw oe gopTiopéva owpatidia (nAektpoévia). H
akTIvoPoAia Tou xpnoidomoleiTal TIPETEl va €x&l HIKPO HAKOG KUPATOG dpa Katd ouvémeld oAU HeydAn
opuh p=h/A, £T01 yia va IkavoToleiTal oI oUVBAKN auTh xphoidomoloUpe akTiveg X (£2¢ aTéxo emiAéyoupe
0T010 UAIKO B£Aoupe).

oH okédaon nAekTpopayvnTiKAG dakTivoPoAiag HikpoU WAKoug Kupato¢ (aktiveg X) mdvw oc
eAcUBepa K aoBeveic déopia e, ouvodeleTal amd alfnon Tou PAKoug Kupatog Tng. H au€non
eival T000 peyaAUTepn 600 HeyaAUTepn gival n ywvid okédaong O.
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KpavTiki epunveia:

To ewToéVvIo amoppo@dTal TPOG OTIYHA AT TO e Kal EMAVEKTEPTIETAI O€ Hid KaTeUBuvan 31aQopETIKA amd
ThV dpXIKA.

H apxh diathphong Tng opphc emiPAAAEl 0To apXIké akivnTo e va KIvhOei amoKTWyTag £Tol Hid KIVATIKA

evépyela — Evépyeia Tou 2 pwrtoviou gival peiwpévh Kal oxéon He TNV dpXIkA Katd Tdoo ico pe Thv
evépyela Tou e,

** AL=A —1: alayi pAKouC KUMATOC EEAPTATAI a6 TN YWVIA EKTIOUTIAC © Tou BEUTEPOYEVOUC
QwToViou.

XpAon OXETIKIOTIKAC OX£aNG EVEPYEIAC-0PUNG:

E=.c’p’ +m’c* (m Emo)

Ioxvei: E =Ahf kai P, :%ZE

Aiathpnon Evépyeiag: hf+mg2 - f'h—i-E



h h h ]
Awariipnon Oppng X: —f+0 =hf cos®+ pcos® - —f—pcosd) =fci
c c c
Awatiipnon Oppic Y: 0+0 = ﬁsin@—psin‘b - ﬁsin@) = psin®
c c

N :hz(f2 + [ —2ﬁ"cos®)

, , , 2 2 2 2 4,
* H amahoiph Twy E kai p pmopei va viver kai pe B —c“p” =m ¢’ émou:

=h(f = £ )+ mc® kar ¢*p’ =h2(f2 + 7 —2ﬁf'cos®)

doa [h(f = £')+ mc [h (f Y cos®) m?c*

I 1

Kal éxouge — — — =

A

yia aAAayn HAKOUG €XOUpE:

AL =2 —A:c(i,—ij
A

f

AL = i(1 —cos®)

mc
— — = A, pfkog kUuatog Compton Tou e
mc
AL A
= ="(1-cos0)
A A
hc  he
otav A=A, tote: e =hf =—= =mc’

A %10
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