Thuyét dong hoc chat khi
Zinc

Ngay 27 thang 10 nam 2021

Tém tit ndi dung
Trong vat 1y thong ké va thuyét dong hoc chat khi, phan b6 Maxwell-Boltzmann miéu ta
phan bd xac suat clia mot hat phan tit c6 van tdc xac dinh tuy theo nhiét do ctia mot hé hat

trong mot hop kin.

1 Phan bé Maxwell-Boltzmann

1.1 Ham phan bd

40
T=80K 2.0 -\\
S
30 \
g %)
R T T
I%, 9 2 vaV
=20 10 g
< = o
T=300 K E’ vp
1.0
Vrms dv
0
% 200 400 S 6();)( ) )x(m 1000 1200 0 200 400 600 800 1000 1200
S peﬁ( m/s
Speed (m/s)

Hinh 1: Ham phan bd theo van téc phan ti

Nguoi ta da ching minh duge rang, ham phan b6 Maxwell-Boltzmann c6 dang:

f(v) x p2e~ v/ 2T (1)
Theo 1y thuyét thong ke:
/OO f(v)dv = 1. (2)
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m \*? 2
fo =ir <27rk:BT) vem ¥




Zinc Kinetic theory of gases

1.2 CAc van toc cta phan t&
1. Van téc trung binh
[Eufde ST

(o) = fooo fw)ydv — V 7wm’

2. Van téc cian quan phuong

. IS v f(v)dv _[3kT
(v%) = OOO fwydv V. m’ (5)

vp:v(;i—{):):\/g. (6)

1.3 Doéng niang trung binh ctia chuyén dong nhiét ctia khi don nguyén
to

3. Van tbéc xac suit 16n nhat

(K) = %m<02> _ ;kT. (7)

2 Ap suit cia khi

sin 0 v dt/
/
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Hinh 2: Phan tt va dap vao tuong

Hat khi chuyén dong theo moi phuong, xét khi xac dinh trén mot don vi géc khéi d2 nhé trong
hé toa do cau thod man:

d
dQ = R—g = 27 sin 6d6. (8)
S6 hat va dap vao mot dién tich A clia tuong véi goc 6 1a:
Q
dN = i— - Avdt cos 0 - nf(v)dv. 9)
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Zinc Kinetic theory of gases

Sau va cham, dong khi phan xa dan hoi toan phan, do d6 tudng sé chiu mot bién thién dong luong:

dp = 2mwv cos@ - dN.
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Hinh 3: Va cham ctia khi v6i nhau véi tuong

Ap suét ctia khi tac dung len tuong la:

dp

P= | Aa

00 /2 D)
— = n/ va(v)dv/ cos? Osinfdf = |p = ~nm(v?) = U= nkT |
0 0

3 Khuéch tan phan t@
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Hinh 4: Sy khuéch tan ctia khi
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Tt phuong trinh ta tim dude s6 hat va cham vao tudng trong mot don vi thoi gian trong mot

don vi dién tich (Flux) la:

AN 1 [ /2 1
o = / = —n/ vf(v)dv/ sinf cosfdf = | ® = Zn<v>
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Lay vi du vé hai binh cach nhiét c6 mot 16 1o thong gita hai binh, néu dusng kinh 16 16n hon rat
nhidu so véi quing dudsng tit do trung binh ciia phan tit (ta sé dé cap sau) thi hai khi sé chuyén
dich dén khi can bang ap suat. Nguoc lai, khi duong kinh 16 rat nhé so véi quang duong ti do
trung binh, su chuyén dich sé ding lai khi cian bang dong khi va cham:

D > X = (p1,p2) — (p,p).

D<KA\= (@1,@2) — ((I),(I))

4 Quang duong tu do trung binh

area
o=m(a+as)

1. Thoi gian va cham trung binh

1 1
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2. Quang dudng tu do trung binh

1 1
\ = = . 14
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5 Céac tich phan can diung

° fooo e %\/E . ffooo e~ g = .

o [Fate iy =1/% o [T a2 dy = 5V 5

o [Fale¥dr=2,/% o [Z alem " dy = VL

o [Fre o dy =5 o [[Cae "dx =nl.

o 7 e’y = o e Inn!~nlnn—n (nlén).
° fooo e dy = 03—3 i fo e 1)2d$ = n((n)l'(n).
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