BAI GIANG VAT LY DAI CUGNG
Tac gia: PGS. TS b6 Ngoc Uén
Vién Vat ly k¥ thuat
Truong DH Bach khoa Ha no1



Chuong 6
CO HOC LUONG TU



1. TINH SONG HAT CUA VAT
CHAT TRONG THE GIGI VI MO

1.1. Tinh séng hat cua 4nh sang

Tinh s6ng: Giao thoa, nhiéu xa, phan cuc; A, V.

Tinh hat: Quang dién, Compton; &, p.

Lién hé gitra hai tinh sOng hat: h
Nang luong: e =hv  Dong lugng: p = X
Hlam song Chiéu chum anh sang

\ = W song song, cac mat

10 d ------ ~——— song cung la mat

N \ phang song song




Ta1 O dao dong sang: x, =Acos2nvt
Tai di€m cat mat chita M 4nh sdng di duoc d, va:
Xy =Acos2nv(t-d/c)= Acos2n(vt-d/A)

d=rcosa = T.i X:ACOSZR(vt—%)

Day 1a s6ng phang chay, dang phuc:

—2ni(vt—%) —%(st—fj?)
Y =Y, hay W = ,€
. h
_2% 5_pk  h=-—-=10510"Js
2\ 27

W=y e—i(mt—k’?)
0



1.2. GIA THIET POBROI (de Broglie)
Mot vi hat tu do tuy ¥y ¢6 nang luong xac dinh,
dong luong xac dinh tuong tng v61 mot song
phang don sic;
a. Nang luong cua vi hat lién hé véi tan s6 dao
dong cua song tuong Uing e=hv hay g = /i®
b. Bong luong P cua vi hat lién hé véi buée
song A theo: D = % hay D= Kk
Tinh séng hat 12 hai mat doi 1ap bi€u hién su
mau thuan bén trong cua doi tuong vat chat



1.3. THUC NGHIEM CHUNG MINH LUONG

TINH SONG HAT CUA VI HAT
a. Nhiéu xa dién tu: Chi€u chum tia dién tur qua

khe hep, anh nhiéu xa giong nhu doi véi song
anh sang,

: % o tia ¢,n
Nhi€u xa dién ’

tlr, notron trén

tinh thé . .

Phim



Nhiéu xa dién tu
truyén qua trén
tinh thé Si

Nhiéu xa truyén qua trén Bromid Thalium



2. HE THUC BAT PINH HAIDENBEC

(Heisenberg) 2.1. He thic bat dinh
Toa do cua dién tu trong khe:

0<x<b =>Ax=b

Hinh chi€u cua dong luong

------------------- 1én truc x: 0 <p, <p sin @

ung vo1 hat ro1 vao cuc dai gitta
Ap, =p sin @, sin @,=A/b
AX.Ap,~PA  Ax.Ap, ~h

Y nghia: Vi trf va dong luong Ay.Ap, =h

cua vi hat khong x4c dinh dong  Az.Ap, =~h

thot




Vi du: Trong pham vi nguyén ta Ax~10"'"m

Van toc dién tu co:

34
AV Apxz N __6,6210 ~7.10°m/s

“ m, mAx 91107107
m, ~10-3! vi hat > Van toc khong xac dinh ->

khong cO quy dao xac dinh
m ~10°kg, Ax~10m hat 16n (V1 hat): Van toc
xac dinh -> Quy dao xac dinh:
-34
AV, = h = 6’6_21'510_8 ~6,6.10""'m/s
m,Ax 10710
H¢ thiic bat dinh do1 v6i nang lwong AW.At~ h

AW= h/At




Trang thai c6 nang luong bat dinh la trang thai
khong bén, Trang thai c¢6 nang luong xac dinh la
trang thai bén

2.2 Y NGHIA TRIET HOC CUA HE THUC

BAT DINH HEISENBERG:

Duy tam: Hé thirc bat dinh phu thudc vao chu
quan cua nguoi quan sat: Xac dinh duoc quy dao
thi khong xac dinh dugc nang luong. Nhan thuc
cua con nguoi la gidi han

Duy vat: Khong thé ap dat quy luat van dong vat
chat trong co hoc co dién cho vi hat. Co hoc co
dién c6 gidi han, nhan thitc cua con nguodi khong
¢iGi han, khong thé nhan thitc thé€ giof vi mo



