Τράπεζα θεμάτων B
(Κβαντομηχανική)
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2.1. H axuvoPolia nou napdyBnke oty Meyén Expnén (Big Bang) avaxahipBnke to 1965 and toug
actpovépou Penzias kat Wilson (N6umek Duouis 1978). Exer anobenet nwg axohouBel Ty katavopr)
axnwofoas evés péhavos aipiaros. fro mapaxitw oxfa T onuela anewoviZowy nepayankd
seBopéva ka n ouvexts ypayu TV KapnéAn kazavops axtoBohias iEAavos oUMaToE, Evis apXud To
obpnay ftav unépBeppo Kat ehayiotwy Slaotaoewy, Abyw Swactohc ixetal kat n onuepu aréhut
Beppioxpacia aur T axtvoBoNlas, ywworr ws pkpoxupatd axuvoBoNia unopd8pou, elvat nepinou
T = 2,7K. Av Bewpricoupie wg SeSouévo 61 éva pékay odpa rou éxel andhutn Beppokpacia T, = 1450K
ExnEeL 0 Voo TS axnoBoAla Tou oty mepLox Tou UnépuBpou H/M ddopatos, o koS KiuaTes
€U Aimax = 2000, TO WAKOG KSUATOS Amye MOU MEPATIPOGUE T pévioT exmopn TS
ikpokupaTIki axtvoBoliag uroB&Bpoy eivat mio KoVt oty TyA:

Netpapameod edopévo

Méhav obua T=2,7K

‘Evraon axnvopodiag

Miikog kbpatog A

(@ Apax =11mm () Amax =0,1mm V) Ay = 10mm
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2.2 Eva pwtévio e pkog kopatog A oxebdletar and éva ehelBepo nAextpévio oto oneio A, dnwg
‘baivera oro napaxdw oyia. Anb QU Ty okéBaon naphyetar éva SEUTEPD BLTOWO e WAKS KiHATOG
X. St ouvéxeta To dwtéuo auté oxeBaletar and éva dMho ekedBepo Nektpdvio oto B kat napdyetat
£va Tpito utéwio e ko kijatos 1", To orolo kel o€ axpBix aveiBET kateBuvon ané T apykb
purvio. Av Sivovrat n otaBepé tou Planck h, n pdla tou NAextpoviou m KaL N TAXYTTA T0 GuTé OTO
Kevd ¢, e n Guaopd A = 2" — Aelvar
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22. v mpuréwo (udlag m;, Merpuol doptiou q) kau éva cwpatiB Gé (ualag mg = 4my,
nhextpoi poptiov g, = 2q,) emaxdvovrar and TV npepia ue v S Sadopd Suvakod V. Av to
ixos kijuatog de Brogle tou npwroviou eivar 04 1m, o aveiotoo wAKos kijatos de Brogle yia o
owparibio GAda elvat:

(@ 01nm, (B) 08vZnm, W 01VZnm
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21. Orav dwtew| axuvoBodia mpoominter of peraMun emddvel, exnéumovtar and aut
durontextpéa e kwnu evépyewa K. Edv n evépyeia twv dutoviwy TG axavoBoias nou mpooTieL
o B peraMhuc emubvera aunBei katd 25%, T8te n kT evépyeta Twv duronextpoviuy ou
eurovear and auth au§évera xat 50%. To épyo e€aywyic ¢, Tou petéhou autos eivar

(@ ¢ =K, B) ¢ =2K, W e=K/2
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2.1. ¥t depdvupn oxéBaon, katd TV mpbrTwon axtwdy X névw of pa uhid enubdvew, n éxpaon tou
wiKoug Kipato Compton A eivat A = 7 6nou h n otaBepé Planck, m n pdla ou MAextpoviou kat ¢
“axbrca tou durds.

Mia Séopn duroviwv axtivwv X evépyeias E, oxebalerar and nhextpévia evdg otéxou avBpaxa. H
oxeBalpievn Séopn puwroviwy, mou avyvedetat otig 90° oE oxéon e TV apxud katedBuvan T Séopng,
éxewdurdva pe evépyewa £, mou elvan ion pe o 90% 6 evépyetag Twv dwtoviwy TG apyuric SEounc.
AVTo gy o Kpatog s S£0png elva 4, Tt 1 oxEGn Tou e o koS Kiatos Compton eiva:

(@2=94c, ®2=091c,
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2.1 uowh andvenan 0 (4)
Movise s

218,
To péyioto pedha nou umope va Sappebost o KbXhup s VBTl G REpiRTOR Kt T ool
e gt ety v PlexpowD RoU O5nyeal anS T avoBux Ton oty 050, T T oK) TG
seounciondes:
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22A. fwoth andvinon n (v)-
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21.A. Swoth andvman n (a).

Moviseca
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2.1A. Swotd andvion n (a)

Movibesa
218.
A6 0 Budypayua aiveral TG 1 KUHITOOUAPTION EXEL i HIBERKES TS HeXats, nepinou,
v Btocuy ~35 X 10710 m xau 35 10720 m. Avté aveoronei o€ aeBaistnta ot éon
nepinou 4x ~7,0% 109 m (@ uopoioe xavels va Gewpoes afefaséra Bon
35X 10779 m, Ak awrs bev aMAEZeL T andvenon). (4 povdbec)
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21A. Zworh andvinon A (a).
Movise s
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22 Swor andvnon 1 ().
Movise s
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22.A. 3woth anavinan n {y).
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125 @)
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22, Mehexdvrag TV rpbomTwon aktwiy X, of Jua empaveld, o
Compton nepiéypaie TV oKéBacn Ty Guroviuw HikouS KiHATOS
1 utow g oxéans (X'~ A= (1 — ouvg)), érov h eivat n
taBepd: Planck, m n uZa ToU TAEKTPOVIOU KL € N TAXUTITG TOU e g
Gurée, H noodua o, éxel Buaotéoei; prikoug Kiuatog Kat

ovopdlea pcog kipazos Compton tuv rhektpoviy (e = 1)

Mia Séopn Gwroviwov e ko KGRaTos (0o e To iob Tou ikous Kopatos Compton (4 = 25 oxebaterar

amé ta nhectpéwa eV oTbXOU anb vBpaKa. AV QVXVEGOGE OKEQISUEVN Séopn duToViwY e KaxAATAD

“napa8upe’, xat yuwia oxéSaons @ = 60°, érug oT0 oXiua, To ROG0TTS TG aPKS evépyelds evds

‘buroviou rou petapénerat o KT evépyeia Tou oxeBatéyevou extpoviou o oxéBaon auti v
@100% ,  (B)so% . (¥)20%
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2. Katé TV edapuoy neipéuatos via TV WENETN Tou Gutomextpixal dawopévou, Bekoape va
‘TnpoaBlopicoupe ta peyéBn ané ta onoia efaptdtal To PEVIOTO PEUNA (PEGHA K8POL) oL Blapptet TO
ikt s, Xpnaonoutoaye povorpupaTix axvoBokia nov Hetépepe 1oy P Ka eixe ouxvbtnzaf.
Tére n évraon 1o peBpaTOS Kpou MpoExuIE va eivat

(@) avéoyn g toxGos G xpnOUOTOdpEVN BEouNS Kt aVEEERTIEN TG CUXVETTTaS.
(B) avriotpddus avédloyn s toxéos g ovorpupaxs axvoBoNas kat avioyn Tou fkous KiuaTos
aurdc.

(¥) avéoyn TG LOXG0G TG XPOUIOTOLOGEVNS BEGHNG KAt ToU HAKOUG KUUATOR oL XPNoWIOROUiBnKe.
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22. Ta tekeutaia ypévia xpnowonowoivray, Biaitepa ot CTPATLITKES EGAPHOVES, Kipepeq unepiBpwY
i Tov evromoé exBpuiv crpaevpidroy oF uvBHikes anhurou oxGTous. H Astroupyia tous Pacizerar
oty unsBean i o avBpUMVO oupa exnéunes Beppi axrvoBokia bt éva wEkay G, T0 Orolo, oF
Beppoxpaoia yopuw orous 1000°K, exméuner axwvooNia kupiux Gy unépuBpn nepior Kat napovatdlet
g yia prikn kopaTog népi€ twv 2900nm. H dusiohoyid Beppoxpacia tou avBpanou etvat 37° C evi
Kupaiveta and 35°C éwg 40°C. Av BAOUE va éxoupE EvTomioud opdbas avBp@RwY Kath BEKTIOTO ToTo,
8 Mot mepuoX WKy KUATOS mpENEL v PUBRIGOULE TV GUOKEVH Ha:
(@)1520-1640nm ,  (B)9260-9420nm  ,  (y) 21220-21480 nm
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2.2. Otav pwrewd axtvoBolia prkoug kopatog A npoonintet ot petahhwd emiddvela, exéunoviat ané
auth Gutontextpéwa pe kwntu evépyeia K. Edv oty i61a perakhuh emiddveia npooniter durelw
axtwoBolia pie pfkog kGpatog A, mou eival katd 50% peyalDTEpD Tou prikoug Kipatos 4, Téte aut
eéunes puronhextpovia pe kT evépyeia K= £ To épyo efayuwyic tou petdMou autos eivar ioc
pe:

(@) ¢ =2K, ® =7 Wme=5
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2.1. 3¢ éva nelpaya e 10 GuToMEKTpKO Gauvdpevo, pia HovorpwHaTixd axtiva puwtés npoorinret oe ia
petalhu mhdxa A 6mws daivetat oto napaxdtw oxiua. Mapatnpignke bt dtav n thon drav V = 5V, pe
TV noATnTa now GaiveTaL oTo OXHa apLOTERG, N KEVLOTN KNTIXH EVEPYEL TwV GWTONAEKTPOViWY oU
Xwnoboav oty méxa B frav 1eV. Otav aviotpadnke n nokwéTnTa e nyAg kat Sactdotnke n
oupvbTTa Ty Gwtoviwy Tou mpooTinTouy ot petaMud Thdka A, napatpABnke Gt N KT
evépyeia Twv mexcpoviu mou xeumodoay T mhdxa B ftay etafi SeV xa 20eV. Me Bdon aurd Ta
eBoptva, o épyo ekavuyis tou exéMou orny mhdxa A eivar:

® =1V () e=5ev
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