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BAI TOAN LI THUYET 3

Dao dong nhiet cua cac nguyen tu o be mat chat ran

Trong bai nay ta nghien cuu dao dong nhiet cua cac nguyen tu o be mat cua mot tinh the nguyen chat co cau truc lap phuong tam mat ( fcc). O nguyen to cua mang lap phuong tam mat la mot hinh lap phuong, o moi dinh va o tam cac mat co mot nguyen tu nhu da ve tren hinh Fig 3a. Voi tinh the nhu vay, ta dung ki hieu (a,0,0), (0,a,0) va ( 0,0,a) de bieu thi vi tri cua 3 nguyen tu tren truc x,y va z cua o nguyen to. Hang so mang a bang 3,92 Å ( Nghia la chieu dai cua moi canh cua hinh lap phuong la  3,92 Å)
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(1) 
[image: image1.wmf]Tinh the duoc cat sao cho mat phang chua ABCD tro thanh mat ngoai cua tinh the va la mat duoc chon de lam thi nghiem nhieu xa electron nang luong thap. Mot chum electron dong nang 64,0 eV  duoc chinh thanh mot tia hep, chieu vao be mat noi tren duoi mot goc toi 
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  bang 15.0o . Chu y rang 
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 la goc giua tia electron toi va phap tuyen voi mat phang. Mat phang toi la mat phang chua 
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 va phap tuyen voi mat  phang ay. De don gian ta cho rang moi electron chi bi tan xa nguoc tro lai tren lop cac nguyen tu nam tren be mat. 

(a) Coi chum electron toi nhu mot song vat chat. Tinh buoc song ay.

(b)Gia su dau thu electron duoc bo tri sao cho no chi phat hien duoc nhung electron sau khi nhieu xa khong di trech ra ngoai mat phang toi. Hoi ta chi quan sat duoc cac elctron sau khi nhieu xa lam voi phuong thang dung nhung goc bang bao nhieu. 

(2) Cho rang dao dong nhiet cua cac nguyen tu o be mat la dieu hoa. Bien do cua dao dong tang khi nhiet do tang. This nghiem nhieu xa electron nang luong thap cho ta mot cach de do duoc bien do  dao dong trung binh cua dao dong ay. Cuong do I cua chum  electron nhieu xa ti le thuan voi so electron bi tan xa trong mot giay. Moi lien he giua cuong do I va do dich chuyen 
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(t) cua cac nguyen tu o mat ngoai cho boi cong thuc
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Trong phuong trinh .(1), I va I0 la cuong do o nhiet do  T va nhiet do tuyet doi, . 
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[image: image9.wmf]K

r

¢

 cac vec to song electron toi va electron nhieu xa. Dau <  > duoc dung de chi gia tri  trung binh theo thoi gian. Nho rang cong thuc  lien he giua vec to song 
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 va dong luong  
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 cua hat la 
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EMBED Equation.DSMT4[image: image14.wmf]p
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/ h, trong do  h la hang so  Planck .

De do bien do dao dong cua cac nguyen tu o mat ngoai cua mot tinh the kim loai, nguoi ta dung mot chum tia electron co dong nang 64.0 eV chieu vao be mat cua tinh the duoi goc toi la 15,0o. Dau thu duoc bo tri de tien hanh phep do nghien cuu cac electron phan xa. Chi cac electrons tan xa dan hoi la co the phat hien duoc . Do thi  bieu dien  ln ( I / I0 ) theo nhiet do T duoc ve tren hinh Fig. 3b.

 Cho rang 
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la nang luong toan phan cua nguyen tu dao dong theo phuong x cua phap tuyen cua be mat tinh the , trong do 
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 la hang so Boltzmann .

(a)Tinh tan so dao dong cua nguyen tu tren be mat theo phuong cua phap tuyen cua be mat tinh the.

   (b)Tinh do dich chuyen binh phuong trung binh theo phuong phap tuyen voi be mat cua cac nguyen tu nam o mat ngoai, nghia la gia tri cua  ( < ux2> )1/2  tai nhiet do 300 K, 


Cho biet cac tham so sau:
Nguyen tu luong cua kim loai M = 195.1

Hang so Boltzmann  kB = 1.38
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Khoi luong cua electron = 9.11
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10-31 kg
Dien tich cua electron = 1.60
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10-19 C
Hang so Planck h = 6.63 
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10-34 J-s
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Fig. 3b 2221-2
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Fig. 3a
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