KIEN THUC TONG QUAT & Y NGHIA CHUONG 1, 2, 3

V& Qubc Phong

Bo moén Vat Ly Ly Thuyét
Dai hoc Khoa hoc - Ty nhién




Chuong 1 trinh bay 4 nguyén ly, nén tang thiy tinh thong ke

Y nghia NL 0, 1
e NLO,1: xuat hien P,V,T,U, A, Q.

o NLO: ¢(P,V)=0~T. o Hé sé c6 nhidu cach thitc lya chon

o NL1: AU = §Q + 6A (4, Q) sao cho c6 cung 1 nang lugng E.
Nén hé ¢ mic nang lugng E c6 tinh xac
suét.

Y nghia NL2, 3

Nguyen Ly 2, 3 o NL2: He dién tién sao cho S luén ting.

Ma S lién hé vé6i 6Q/T vi vay, dién bién
cta hé c¢6 tinh "lya chon", tinh xéc
suat-thong ke.

o NL 3: Thé hién tinh t6i han cia he.

o NL2: AS > 0;AS = %2
o NL3: S — 0;T — 0
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Chuong 2 trinh bay co hoc Hamilton, cong cu Vat Iy mo ta tinh thong
ké cia hé

Heé co dién mo ta bang Hamilton

H = H([p], [a])
Khoéng gian pha I’

o Thé tich khong gian pha
dl' = dpl...dedxl...dwN

o Trang thai vi moé cd dién:
([p), la])-

o [dl'= [dI" (trong phan bai
tap vé nha).

o Sb diém pha: Q(E) = %
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Khi mo ta hé bang cac trang thai vi mo

o Ta sé& thiy thém tinh théng ké ciia hé.

o Hé tng v6i mot mitc nang lugng E,
trong khong gian pha, tng v6i mic
nang lugng nay hé c6 sd trang thai vi
mo day dat.




Chuong 3 trinh bay cac cong cu toan xac suat thong ké; cac nguyen ly
Vat ly, nhu dinh nghia entropy théng ke

Cac nguyén ly xac suat thong ke

e Xac suat, ham phan bé xac suit:
J p(z)dz = 1.
o Nguyén ly Egrodic
e Nguyen ly doc lap thong ke.
e Dinh nghia Entropy S(E) = kg In Q(E).
e Nguyén ly tang Entropy théng ke.

o Phuong trinh Louisville: 22 = %2 — { #}=0.

dt — ot
@ Phan bd vi chinh tic: p = const.

e Phan bé van téc Maxwell

3/2 _ mwv?
o(v) = 4w (ﬁ) ve 28T dy
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Tinh xac suat thong ke

o Tit phan bd Maxwell, ta

thiy gitta entropy va xac
suat c6 mdi quan hé véi
nhau duéi dang Ln, tit
day thé hien tinh théng
ké ctia nguyeén ly 2.

Tu phuong trinh va dinh
Iy Louisville, ta thay
ring mat do khong gian
pha chudn héa nhu mot
mat do xac suat. Nén
trang théi vi mo nhu
bién ngiu nhieén.

M6 t& hé bing Hamilton
c6 thé mo ta tinh thong
ké cta he.




Hé cd dién va luong tit

Co dien Lugng ti

o Trang thai vi mo c6 dién ([q], [p])- o Trang théi vi mo lugng tit dugc
Hé dugc xac dinh bing Hamilton. xac dinh bang bo tham sb lugng
H=T+U. t cua he.

e Tinh téng s6 trang thai vi mo: e Trong biéu dién nang lugng,

J dI' trén mot bé mat Hamilton khong can tinh téng s6 trang thai
hay ning lugng. Tich phan nay vi md. Ma ta c6 luon xac suat
thudng rat khé tinh. C6 thé dung clia 1 trang théai nang lugng (xac
phép bién ddi chinh tic dé chuyén sudt=sd trang thai/tdng sd trang
khong gian pha dé tinh dé& hon. thai).

e Heé 1a hé vi chinh tic. Hay hé c¢6 e He vi chinh tic lugng tt=Co
sy phan bd xac suit déu. lugng tit=Pt Schrodinger.
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Téng két 3 chuong

T

|4 nguyén ly [ddc biet nguyen ly 2]. |
+
Co hocs? : md t& heé nhiéu hat = Mo t& dugc tinh thong ke ctia he. (1)

I

Khong gian pha, trang thai vi mo

o Tir cac phan tich ciia 3 chuong, ching ta bat dau nghi dén cac tinh chét théng
ké cua cac he vat ly.

o Tuy nhién, tit 4 nguyen Iy chiing ta can phan tich tiép dé hé mé tinh théng ke ré
rang hon, khi phan tich cac trao ddi va can bing gitta hé vi moi trudng, day 1a
noi dung chuong 4.
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Céc cong thitc tich phan téng quat

*® L, == a®"t(2n — DI
/0 22"e T = ﬁ% (2)
[e'e) ) 2n+2 |
/ m2n+le 22 — a n: (3)
0 2
0l =1;1!1 = 1; 8! = 8.6.4.2,9!! = 9.7.5.3.] (4)

1M =1; -3l = —1; =51 = 1/[(=3)(=1)] = 1/3, -7 = —1/[(=5)(=3)(=1)] = —1/15

Céc giai thita kép ciia sd nguyén am chin 13 khong xac dinh!
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Cac cong thic tich phan Gauss

Bén kinh R? = 3¢ | 2? talwu y

i=1
dx...dzg = Sq.R* " .dR (6)
oo 2 e d—1_—R?
[[e* das = / SqaR*'e ™ dR. (7)
T g=1 0
Ta ddi bién y = R? thi dugc
oo _d +o0
He_z?dwz‘ = &/ Yy e Vdy = &(d/Z — 1)l (8)
—© =1 2 0 2
So sanh thi rat ra duge
_ 2@

Néu ta bé di ham e_zz?, thi ta co:

—+oo d oo
/ [[dz: = / SaR*dR. (10)
i=1 0

— o0
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Tém tit Jacobian

6(.’171,$2,-..,$N)
71— 11
| | a(ylayQa“'>yN) ( )

@ Jacobian cta hai ham u,v doi véi bién so x,y:

ou Ou

O(w,v) |9z dy

Bw,y) |0 vl (12)
dr Oy

Dinh thtic Jacobi c6 cac tinh chat sau:

3(%1/)_(%) . HU@o)

= (g_y) (13)

9(z,y) Y I(z,y)
8(’”»’“) _ _a(uv ’U) . a(ua ’U) _ _a(u7 U) . (14)
dz,y)  O(zy) ' Oy=z)  Ozy)
A(u,v) _ o(u,v) 0(t,s)  O(u,v) _ (u, v)/a(w, Y) . (15)
z,y)  O(t,s) Ox,y) ~ OJxy) Os) Ats)’
d O(u,v) _ O(du/dt,v) , O(u,dv/dt)
dt d(z,y)  Ox,y + ox,y (16)
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Cong thiic Stirling

N\
Nl=+v?2 N(;) . (17)
InN!= (N +1/2)InN — N + 1/2in2m. (18)
Khi N rit lén:

InN! = NinN — N. (19)
In(1+x) = +x — 2°/2. (20)

Chudi Taylor cho ham e”:

e _ N2
ef=>" = (21)
n=0
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