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Phan IIT: VAT LY LUONG TU

Chuong 8: Co hoc lugng tur.
8.1 LuGng tinh song-hat cua cac vi hat.
8.2 Hé thuc bat dinh Heisenberg.
8.3 Ham song va y nghia thong ké.

8.4 Phudng trinh Schrodinger va ('ng dung.
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[ Cd hoc cd dién

[ Ca hoc ly thuyét

[ Ca hoc lugng tu

e Ca hoc Newton — 3 dinh luat cg hoc.

e Khong gian va thdi gian la tuyét dai.

» Khoi lugng la bat bién.

e Van toc truyén tuang tac la vo han.

e Ap dung cho thé gigi vi md chuyén dong Vi
vantocbé v K c¢.

e Nguyén ly tuang doi cua Galilean.
e Ly thuyét tuong doi cua Einstein.
» Khong gian va thdi gian cé tinh tucng doi.

e Khéi lugng cua vat phu thudc vao van toc.
e Ap dung cho thé gidi vi md chuyén ddng vdi
van toc I6n.

e Cac vi hat mang luGng tinh song-hat (gia
thuyét cua de Broglie).

e Hé thic bat dinh Heisenberg.

e Chuyén déng ctia hat dugc md ta bgi ham
song (phuadng trinh Schrédinger).

e Ap dung cho thé gii vi mo.




8.1 Luong tinh song-hat cua cac vi hat.

8.1 LuGng tinh song-hat cua cac vi hat.
1 Cac giai doan lich su:
> 1900: Trong qua trinh nghién cltru vé buc xa cua vat den
M. Planck dua ra gia thiét vé tinh gian doan cta nang lugng buc xa dién tu.
N&ng lugng birc xa dién tir béng bdi s& nguyén cda vi lugng hv
> 1905: A. Einstein dé xuat tinh chat hat cua anh sang, hat photon.
Giai thich dugc hiéu i’'ng quang dién.
1923: Hiéu &'ng Compton da kiém chiing ly thuyét hat cia anh sang.
> 1913: N. Bohr cho rang, nang lugng clia nguyén tir clia cac vat liéu cling gian
doan va dudc goi la cac muc nang lugng.
1914: Franck va Hertz d3 kiém ching gia thiét ciia Bohr bang thuc nghiém.
> 1923: L. de Broglie dua ra gia thiét vé Iudng tinh séng-hat cua cac vi hat nhu
cac electron, proton...
1927: Davisson va Germer quan sat bang thuc nghi€ém thay hién tugng
nhiéu xa cda chum tia dién t(r trén tinh thé.
> 1925: Heisenberg dua ra hé thic bat dinh.
> 1926: Schrédinger dua ra phuong trinh chuyén dong cua vi hat.
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8.1 Luong tinh song-hat cua cac vi hat.

1 Gia thiét cua L. de Broglie (1923):
> Dua ra gia thiét vé Iudng tinh sdng hat cua electron va cac vi hat noi chung.
Mot vi hat tu do co nang luong xac dinh, dong luong xac dinh tuong ung
vai mot song phang don sac xac dinh.
Nang lugng cua vi hat lién hé vdi tan s6 dao dong cuia song tucng 'ng theo
cac hé thuc:
W h
e=hv; e=h—=hv; h=—
L 2T
Pong lugng cua vi hat lién hé vdi budc song cua séng hat tuong 'ng theo
hé thuc: h h
D A
Budc song A dugc goi la budc sdng de Broglie.

2 H
A= = p=mi=hk

k goi la vector truyén (séng).
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8.1 Luong tinh song-hat cua cac vi hat.

> Xét mot hat cé khoi lugng m, theo thuyét tueng doi cua Einstein:

e — p°c® = mict

h
s dung P = X suy ra

. hc _ hc
V(e —me?)(e+mc?) €
Mat khac:
P’ P’
e:m02+—:m02+Et; E, = —
2m 2m

Véi E la dong nang cua hat khong tucng doi.
Cudi cung: I
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8.1 Luong tinh song-hat cua cac vi hat.

. Thi nghiém nhiéu xa séng hat electron:
(Davisson va Germer -1927)
> Cuc dai nhiéu xa:
nA = dsinb
> Gia sUr dién tu dudgc tang toc bdi dién thé U,
suy ra nang lugng cua dién tur la eU.
> SU dung biéu thirc:
h h

N . VUV 2me

> Ta co:

h
L el
dv/2me

Bi€u thiic nay da dudc ki€m chiing bang
thuc nghiém.
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8.1 Luong tinh song-hat cua cac vi hat.

1 Thi nghiém tan xa tia X trén tinh thé:
(Tartakowski va Thomson)
> Cuc dai nhiéu xa - diéu kién Wulf-Bragg: 2d sin = n\

D
» Ban kinh clia van giao thoa trén man anh: tan(20) = o 20
suy ra: Dd = 2nL\
)

> SU dung biéu thirc: \ =

VUV2me

> Cuoi cung ta co:
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