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JËma 1
Th qronik† stigm† t = �1 Ëna àtomo udrogÏnou pou br–sketai sth jemeli∏dh katàstash
1s topojete–tai se hlektrikÏ ped–o me qronik† exàrthsh ~E(t) = B ⌧
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t2+⌧2 ẑ Ïpou B kai
⌧ stajerËc. Poià e–nai h pijanÏthta gia metàbash sthn katàstash 2p th qronik† stigm†
t = +1 ; Poià e–nai h ant–stoiqh pijanÏthta gia th metàbash sthn katàstash (2s);

JËma 2
(a) De–xte Ïti gia Ëna kentrikÏ dunamikÏ V (~r) = V (r) h diaforik† energÏc diatom† mpore–
na grafe– sthn prosËggish Born san
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0 dr r V (r) sin(qr), ~q = (~pf � ~pi)/} kai ~pf , ~pi h telik† kai arqik† orm†

tou skedazÏmenou swmat–ou.
(b) Upolog–ste th diaforik† kai thn olik† energÏ diatom†, gia elastik† skËdash, sthn
per–ptwsh tou dunamiko‘ V (r) = B
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JËma 3
'Ena adiatàrakto atomikÏ s‘sthma, perigràfetai apÏ thn Hamiltonian H0 kai Ëqei d‘o
diakritËc idiokatastàseic |1i kai |2i me ant–stoiqec enËrgeiec E1 = ~!1 kai E2 = ~!2, me
E1 < E2. Arqikà thn qronik† stigm† t = 0 to s‘sthma br–sketai sth jemeli∏dh katàstash.
TÏte m–a stajer† qronikà diataraq† W energopoie–tai.
(a) Qrhsimopoi∏ntac thn ermhtianÏthta thc Hamiltonian H = H0 +W , prosdior–ste thn
morf† tou W sth bàsh twn katastàsewn |1i, |2i.
(b) Upolog–ste thn pijanÏthta san sunàrthsh tou qrÏnou t, to s‘sthma na breje– se kàje
mia apÏ tic d‘o katastàseic tou.


