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Chuong 9: Nguyen tu

Chuong 9: Nguyeén tu.
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9.1 Nguyen tu Hydro

1 Cau trdc nguyén tur .
Tong sb electron chuyén déng quanh hat nhén: Z .
bién tich cha dién tir' : - e
Pién tich tdng cdng cla dién ti: -Ze
bién tich cta hat nhan la : +Ze

> O diéu kién thudng, nguyén tir trung hoa vé dién.
9.1 Nguyén tu Hydro.

N N N N

. Chuyén dong cua electron trong H

> Nguyén tr Hydro chi cd 1 electron.

> Chon hat nhan lam goc toa do.

> Thé nang tuong tac gitra hat nhan va electron
(Iuc hat Coulomb) - 7Ze?

. 471'607"
> Phuadng trinh Schrodinger cho hat dién tir cé dang.

V2 (F) + 2;;6 [E+ e ]¢(F) 0
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9.1 Nguyen tu Hydro

> Chuyén hé toa dd de Cartesian sang hé toa dd ciu.
x = rsinfcos
y = rsinfsin @

. oo

> Toan tur nabla trong hé toa do cau:

v2_18 TQa . 1 8 sine(? - 1 O
 r20r or r2sin 6 00 00 r2 sin? 0 Op?
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1 0% (r, 0, 2Me 7 e?
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9.1 Nguyen tu Hydro

> SU dung phuong phap phan ly bién so.
Y(r,0,0) = R(r) - Y(6,¢)

> Suy ra
1 4./ dbin 2nl g |
B i (r dr ) - h2r2 [E+ 47‘(’807“] o
. g oo 1 0%Y (6, )
~ Y(0,p)sinf 00 00 Y(9,0)sin?  Op?

> Phuang trinh co nghiém daon tri, gidi noi va lién tuc khi A xac dinh.

L o (TQdR<r>>+2me [E+ 2 ] )

R(x) dr dr her Ameqr
1 2
. / sin@ay(e’gp) o : : 900 —\
Y (6, p)sinf 96 006 Y(0,0)sin?8  Op?
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9.1 Nguyen tu Hydro

> Nghiém cta phudng trinh vi phan c6 dang.

Unem (r,0,0) = Rne(r) - Yom (0, 9)
SG lugng tr chinh : n=1,2,3,---

S6 lugng tororbital : ¢ =0,1,2,3,--- ,n—1
Solbangwiwr o g § il e B
Hang s6 Al 1)

> Trong do

Y \/ (2544; 1) Eil mem%m(ms 9

e=(-1)"khim>0; e=1khim<0
Pa thic Legendre

P (z) = (1 — £2)lmi/? (;i)m 2616! (di:)ﬁ (22 — 1)
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> Mot s6 dang ham:

7\
R1,0:2(—> e @

9.1 Nguyen tu Hydro

Yi1=—4/-—sinfe”
i
1 2 7. | 5
B E 3, 2ag 3
= g (a0> ( a())e = —ﬂ_COS@
o 2l .
Rogj=— | — wd = ¥ {— 4/ —sinde
’ AL ag s
Trong do a, la ban kinh Bohr
47‘(’80h2
ag — 5
MeE
> Nang lugng cua electron:
o 1 7 . A%
L i e
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9.1 Nguyen tu Hydro

> Nang lugng cua electron trong nguyén t&r Hydro : Z=1

. 1 mee* . _R_h
O e |
Hang s6 Rydberg
mee?

R = — 3,27 x 109571

47T(47T€0)2h2
> Keét luan:
Nang lugng cua electron trong nguyén tur H va trong cac Ion dong dang vai
no la gian doan va chi phu thubc vao s6 nguyén n.
hel=ltp e w=2 o ool n=d—lop i
Nang lugng Ion héa (ndng lugng dé but dién tr ra khdi nguyén tir) 1a ndng
lugng dé dua electron chuyén tu trang thai E, 1én E,= 0:

mee?

iy
LT 2(4mey )22

— 2,185 x 10718J = 13, 5eV
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9.1 Nguyen tu Hydro

SO trang thai lugng t kha di cua electron trong nguyén tur H:

n—1
Z(% L1}—n
(=0
n=1:co 1 trang thai lugng tur goi la trang thai cg ban.
n =2: cd 4 trang thai lugng tur.
M(c ndng lugng E, suy bi€n bac n?
Cac trang thai ing vdi n > 1 goi la cac trang thai kich thich.
S

Phan b8 xac suét tim thay electron trong thé tich dV = r*dr sin 8dfdp
Thanh phan xac suat tim thay hat phu thuéc vao ban kinh r

/wng(r)dr — /R?w(r)dr

Thanh phan xac suat tim thay hat phu thudc vao goc

/wm(e,go) Siﬂ@d@dgoz/\ng(e,gp)\QsiHQdego
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9.1 Nguyen tu Hydro

Ban kinh ('ng vd&i xac suat cuc dai
dw ap

TmaX SEe d’[“ Z

P6i véi nguyén tif Hydro Tmax = ap = 0,534
bién tr khdng chuyén dong theo cac quy dao, xac sudt tim thay electron
dugc dien ta bdi cac dam may bao quanh hat nhan.

Trang thais, ¢ = 0 m = 0

Trang thaip, ¢/ =1

Trang thaid, / = 2

m = —2
m=-1 m=0 m=1
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