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1- MO DAU

Ly thuyét gid thé da duoc n;;han ciu d6i voi kim logi []] lmng nhigt L'ﬂnb lye hoc thing
é[2) Nk,uol 1a da ving dung ;.n thé phu thude nhiét do i phdt trién 1y thuyé chuya.n pha (3,
41 1y thuyét néng chay [S. 6]. thé ning trong tic gida cde nguyén wh wong kim logi [7).

Gia thé cta dao dong ui phi didu hoa 4.hn pth nghién cu nhitu tinh cht nhig dong cla
kim logi v hop kim. Tuy nhxu\ hién nay vin d& nay vin chua droc nghién cidu. Vi v1y trong
bai bdo ndy ching 16i dit van d& tinh bidu thic gidi tich gia thé cla dao dong i phi didu hoa.

Dk don gidn wong tinh todn ching 18i xét trromg hop dao déng ti phi didu hoa mdt chidu
trong ghn diing bic nhit clia 1y thuyét nhidu loan.

1. GIA THE CUA DAO DONG TU PHI DIEU HOA
Ching ta xét hé dao dong ti phi didu hda mdt chidu vai phuong trinh dao dong:

Hov 0 = Egig )

vai H=Hy+ V. Ho I tofn 1 Hamilton clia dao ddng ub didu hda mot chidu, V 12 thé
ndng nhidu logn cé dang : V = 8 x3 4 yx4, & diy f. v 1 cde hé s6. BE tién cho tinh todn sau
nay ching ta Ky hitu : V = Jv, 1 12 tham s8& khang th nguyén bé, ‘U(x). E,; 12 ham séng va
ning lrong clha hé.

Ham phin bé clia dao déng wh phi didu hda droc xéc dinh bling bitu thife:

p(x. A, T):C}:eh \|I,‘, (%, A) wy(x, A) 1)

_ En(hon)
KT

Vi c

K Ia hiing s8 Bolzzmann. T 12 nlml do tuyét déi.
Ching ta st tinh p (x, %, T) va bitu didn nd dudi dang:
_$0

p(x.AT)=A(T) e

Tre nnb do A(T) 12 hc sé phy thude nhiét T va ¢ (x. T) 12 gid thé cha dao dong phi didu hoda,
Khai tricn Inp trong gin ding bac nhit cha %, ta ¢6 :

K (2)

i
fmp(x,A, T) = fnp(x, A =0, T)+(’ ;p) A+
CA A=0




ki higu p (x, 2 =0, T) =po . tacé
L
= o (M)o k
AT Po’ (©)

& diy Po = Dg/zq.Dg=D (A=0), 25=2(,=0)

e “IKT 4

m 12 khéi lrong clia dao dong tF, o 1 thn s dao dong.
Néu trong bidu thic (1) ching ta ky higu :

=2 5)
_En(n.}) .
e s
D=Ye KI' y (x My, (x}n)
n (©)
thi P TA=D/z @)
Vi sy gidp d& clia (7) ching ta ¢ thE vi€l 8 ma cia ham lay thia wong bidu tnfe (3
dudi dang:
1 (& 1 (éD 1 (2
_(—p) S ot e el el 0 (8)
po NN, Dy NAR, Tz, A\,
Nhur da néi & tén ching t6i chi gidsi han xét bidu thiic cha gih thé trong ghn ding béc nhi

clia ham séng va niing lwrgng nén E, = B ES\I) .

1 ! 5
W) = wh (0 + W) | Ef = fo [n + 5) CEY v i hite chint

bic nhit cha ning lrong va ham sdng.

1 1
E)=a {(n+5)2 % z} . a=oyx| )
(M) _ o 0
\Hu =A {a" Wi +ba \ll:H +CI| Wy-z + d“ “’:+3}+
+B{e,, WO Wt g, WO + 1y, \|/’,’w} (10)
Voi

a,=qVn’ | by=—qy(n+1)?,

W= N(n-2) , d,=-J@+D(n+2)(n+3) .
2 =4@2n-1)n(n-2) , f":—4(2n+3)‘l(n+l)(n+2) 3’

go=ynn=D(n-2)(n-3) . hy==Jn+N(n+2)(n+3)(n+4)
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3 4 y
v h
A=PBXo p_YX 2=
3ho 4ho 2mo
Tua bitu thife (5) ta tinh dwoc s8 hang thé 2 trong (8):
| (0z

1
&),

& day <E‘..” )0 12 trung binh voi phin b§ xdc suft khi khong c6 nhidu loan, chi ¥ tdi (9).

tacé:
1 (é‘z) a )
—|—] A=-——=cth
o \an, kT an

T bidu thifc (6) ta tinh s& hang thif nhit wrong (8) :

| (D a _a | -l 2 Ep
(& Wi % KT ])
R gl AL sl e RT R0 e R0
D(,(axjo 4KT KT D, %[ 2) Yaln ¥ % V¥
12)
P& thé hign o su phu thude vdo nhidt dd T ta viét bidu thife (12) dudi dang sau:

N 2
l(rD) yo__8 a _Ian+2M

i (13)
A 4KT 4KT D, dy*> D,
ES o o o el
) 2y| n+
Vii D, = Te KT Wy - e ( 2] WOy (14)
o
M=Ye K‘I e ‘V(,,” (15)

Vi sy gitp do cla bidu thife (h) va (10) ching ta viét lai bitu thife (13) dudi dang sau:

EE [‘;_?j A Mi_T 4KT {' (3eth?y + 3tny -2) +
+ % (— (l—lh y)(]\hy +cthy) + — (—5-) Yth)z }*

3
2Bx; ( x ) 2 ( K) 2
-0 th®y +|—| (2th“y=3thy}: +
* 3he X 4 Xo ( Y y)

2

2 4
Txa |9 2+ Loy - e 3
+m{z(cthy+thy)+3[ ] (1-3tn%y) + 2(31h y smy)[xo] }

(16)

Thay cdc bidu (11), (16) vao (3) v chi ¥ i (4) ta c6:

¢
p(x, T)—\[.e KT ¢ T KT a7



trong dé
3 g 2 20 '3
w= 3 yx&42+3th’y - 5cth’y - = (cthy + thy)
8
va ¢ I bidu thife gih thé cla dao dong uF phi didu hda:
& = xu(T) + x>W(T) + x*g(T) + x*h(T) (18)

Véi: u(T) =202 + thy
y

2 2
v(T) =2 L thy + >y x2 {cthy + 2thy - 3th%y - l(l‘hhly)
2y 4 y

B

Uk REs (2th’y = 3thy)

h(T) -%{ ( ~lh3y)’

(3th3y - SIhy)} (19)

HI. THAO LUAN KET QUA:

1) Bling mét phmmg phdp gln ding cia co hoc luong u chm\g (6i da thu duroc bidu thifc
mng qudt clia gih thé clia dao dong ui phi ditu hoa mét chidu. Bidu thife ctia gia thé phy thude
tréng minh vdo dd ddi x v nhigt d6 T chn phép chung ta nghién cdu dwoc nhitu tinh chét
nhiét déng cla kim logi va hn‘p kim trong gin ding phi ditu hda.

2) Bibu thic clia gid thé thu duoc 1 dung voi nhigt do T bt ky. Trong trwdng hop & vang
nhigt dd cao chung ta nhin thiy ring, ¢ bidu thife (19):

U(T)">0-V—>——2 L 8B, hoy,
bibu thife gid thé (18) st cé dang trdng voi dang clia (hé trong dao déng phi didu hoa :

¢=mw

3 4 . b
X® +PBx” +yx",  khi d6 ham phan bé (17) st c6 dang tdng vdi phin bd

Boltzmann trong théng k& cb ditn 8],
3) Vi bidu thic gid th§ thu duoc ching ta cé thé tinh cdc i trung binh

x, x2,x?  x* . Didu d6 cho phép xdc dinh duoc hé s6 nd nhi¢t, thé wrong U cip gita che
nguyén tk ¥ng vdi nhidt dp bt ky.
Toi xin cdm on gléo sy Nguy&n Hitu Minh v2 nhilng nhan xét quy bau

Bai bdo my dugc hoan thanh véi sy gidp dov clia & i 3.1.10
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PSEUDO-POTENTIAL THEORY FOR THE ANHARMONIC LINEAR OSCILLATORS IN
THE FIRST APPROXIMATION OF THE PERTURBATION THEORY.

Nguyen Thi Thanh Huong |
Teacher's training College, VNU
The gencral expression of pscudopotential of the anharmonic linear oscillators has been
caleulated by the perturbation theory with the first approximation. Owing to this expression of

cudopotential we can calculate the distribution function of the anharmonic linear oscillators. It
gives possibilitics to study propertics of this system with arbitrary temperatures.

In special case. at the hight temperature our result is in concordance with precedent theory [8].



