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1. NGUYEN TU HYDRO _
1.1 PHUONG TRINH SCHRODINGER NGUYEN TU HYDRO

» Thé ning ctia electron khi chuyén dong quanh hat nhan:

* Phuong trinh Schrddinger cua electron:

2m, e’
E+ =0
7 ( 47zgorjl//

* Nghiém ctia phuong trinh:
> Ham song: bicu dién trang thai lwong tir cua electron ., €O
dang phtrc tap, phu thudc vao 3 so lwong ta n, | ,m.

-me* 1
8¢,°h’ n’
—SO luwong nr chinh (n=1, 2, 3...).
| — 56 lwong tir qui dao (1=0, 1, 2,..., n-1).
m — sé lwong twtir (m =0, £1, £2, ..., £l).

1
» Nang lugng electron: E = - |E, =—13,6F (eV)
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» Nang luong cua electron trong
nguyén tir hydro phu thudc vao so
nguyén n = nang luong bi lwong
tir hoa.

» Murc ning luong thap nhat E,
(n=1) duoc goi la mirc nang
lrong co ban. Cac muc nang
luong lan luot ting theo tha tu E,
<E.=<E, .

» Cang lén cao, cac murc cang
xich lai va khi n = oo, nang luong
bién thién lién tuc.

E. eV

0 L

— 085 L
- 1511

-34 |

—136

= 2B B2
1l
b fan g

(lop M)

n=2 (I6p L)

n=1 (I6p K)
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= 1.2. PHO NGUYEN TU HYDRO

« Khi khéng c6 kich thich bén ngoai, electron nam ¢ trang thai tng
voi muc nang lugng thap nhat E; = trang thai ben.

* Duéi tac dung cua kich thich bén ngoali, electron s€ thu duoc nang
luong va nhay l1én mirc nang lugng £’ nao do (£’ >E,) = trang thai
kich thich.

« Electron chi ¢ trang thai kich thich trong thoi gian ngan (~ 10-8 ),
sau do lai tré vé trang thai nang luwong thap hon va bire xa ra photon .
* Theo dinh luat bao toan nang luong, nang lugng photon phat ra khi
electron chuyén tor mtrc nang lugng cao E_. vé muc nang lugng thap
E, (v6i n’>n) bang:
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Tan so0 cua photon (vach quang pho) —

duoc buc xa ra la: L E—
¥ -

! | — n=J

e me* (1 1 1 1 e n=4
vE=s=— ——— =K == — =2
h 8g°h°\n° n n- n Il SR n=2

A 7 — ]
=3,29.10”s™" - hang s6 Rydberg L}?IHHII\ Paﬂchen\
Balmer  Dracket

4
m.e

2h3

8¢,

Khin=1,n"=2, 3, 4...: ddy Lyman nam trong viing tr ngoai.
Khin=2,n"=3,4,5...: day Balmer nam trong vung kha kién.
Khin=3,n’=4,5,6...: ddy Paschen nam trong viing hong ngoai.
Ban kinh qui dao durng thir n cta electron trong nguyén tir Hydro:
r =nr,

r, =0,53.10* m - ban kinh Bohr.
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= BAI TAP Vi DU 1
Trong mot phan tich quang pho phat xa ctua nguyén tir Hydro nguoi ta
thay c0 3 vach mau. Hoéi quang pho phat xa nay c6 bao nhiéu vach tat
ca?

Huwéng dan giai
» Ba vach mau thuoc ddy Balmer ung véi su chuyén muc niang lugng
tir n=3,4,5 vé n=2.

» Tong s6 budce chuyén co thé xay ra:
n=5 = n=1,23%-
n=4 - n=1,2,3.
n=3 2 n=1,2.
n=2 <2 n=1.

- C0 10 vach.
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~_——  2.NGUYENTUKIMLOAIKIEM —
2.1. NANG LUQNG ELECTRON TRONG NGUYEN TU KLK

* Nguyén tir KLK c0 Z electron quay quanh hat nhan. Trong d6 (Z-1)
electron bén trong va hat nhan tao thanh mot 161 dién tich +e, con mot
electron ngoai cling goi 1a electron hoa tri > Tinh chat hoa hoc cia
KLK tuong tu Hydro.

» Ning luong cua electron hoa tri cua kim loai kiém phu thudc vao ca
sO luong tir n va so luong tir qui dao .

E, =136 (eV)

(n+4))

Voi. 4 - s6 hiéu chinh, phu thudc vao s6 luong tir qui dao |.

.
CuuDuongThanCong.com
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~_— 2.2.PHONGUYENTU KV EOATKIEM

e Electron hoa tri trong nguyén tir KLK khi bi kich thich c6 thé
chuyén murc ning luong tir thap 1én cao va chuyén vé sau khoang
thoi gian ngan. Tuy nhién viéc chuyén muc ning luong phai tuan
theo qui tac chon loc.

* Qui tic chon loc 1: Electron trong nguyén tir chi cO thé dich
chuyén giita CA&C murc ning luong €6 Al1=+1.

 Xét Liti 1s%2s?: s
2S-nP (n>2) — day chinh Vv
2P-nS (n>3) — day phu I PR
2P-nD (n>3) — day phu | S
3D-nF (n>4) — day co ban W A P

Diay phu II Diy phu I

Déy chinh
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3. CHUYEN PONG CUA ELECTRON TRONG NGUYEN TU
/ a ~

/

Chuyén
dong cua e

A

~ 5
|

Quanh hat ~ Chuyén déng
nhan noi tai

B

~ Momen = Momen ~ Momen = | Momen |
qui dao tir qui dao co' rieng twr spin
L Y7 (spin) S My
i =
Momen - Twong tac
toan phan spin — qui
T dao

J

ongThanCong.com https://fb.com/tailieudientucntt
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~3.1. CHUYEN DONG CUA ELECTRON QUANH HAT NHAN

a. Momen dong luwgng qui dao (momen qui dao).

* /i electron khong cé qui dao nén momen dong luong L. khong c6
hudng xac dinh.

* Vecto momen qui dao L c6 cac gia tri Xac dinh:
L=/l (I +l)h

» Hinh chiéu ctia vecto L 18n mot phuong z bat ky:
L, =mn

Voi: | - s6 lugng tir quy dao (7 =0, 1, 2, ..., n —1).
m - sO luong tor tr (m =0, 1, £2, ..., £#1).

> Momen qui dao va hinh chiéu cta nd bi luong tir hoa.
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—J2h

=1 > m =0 £ =2 > m=0 =] F2 ,

L=+2h L=+6%
L =0, 4% L =0,+h, +2%

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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ﬁqng nguyén tir Hydro, electron dang 0 trang thai 3d. Tinh goc nho
nhat ma vecto momen dong luong co thé lap vai truc z.
Huwéng dan giai
* Trang thai 3d tng voi |1=2 > m =0, #1, £2
L=I(1+1)n =67
L, =mha =0,1h,+27

« GOc nho nhat:

2h
J67

COS = — @~35
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b. Momen tir qui dao (momen tir).

 Electron quay quanh hat nhan tao thanh mot dong dién i (cO chiéu
nguoc voi chiéu chuyen dong cua electron) > dong dién I cO
momen tr zz nguoc chiéu voi momen qui dao I

___° I
h= 2m
e Hinh chiéu cia momen tir Ién mot phuong z bat ky:
= = L ——imh——m
- 2m o\ 2m =~

Véi: u, =eh/2m =10 (Am?) - magneton Bohr.
> Momen tir va hinh chiéu ctia n6 bi lugng tir hoa.

* Qui tac chon loc 2: Electron trong nguyén tir chi c6 thé dich
chuyén gitra cac mirc nang luong co0 Am=0, £1.
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HIEUUNG ZEEMAN L

meen tr & trong mot tir trudng ngodi B, ning luong cua
electron tré thanh:

E': E + m,LlB .B
V1. E — nang luong electron khi khong co tir trudong ngoai.

» Néu electron chuyén tir trang thai £, sang trang thal £’) < E’, thi
no s& phat ra mot birc xa dién tir ¢6 tan so:

E,-E, E E,—E _|_(m ml)luB :V+(m2_m1)luBB

P i = h

V1. v —tan so vach quang pho khi khong co tir truong ngoai.

» Theo qui tac lua chon 2;: Am = m, —m,=0,+1 =>v’co 3 gia tri

—> Mot vach quang pho tach thanh ba vach khi co tir truong ngoai.

e

% B =10 B 20
= ()
v—&B
'
V= S 1%
ll’lB o  mr = ]
¥oh B — — mr =0
L

CuuDuongThanCong.com W mrr = — |
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~— 3.2. CHUYEN PONG NOI TAI CUA ELECTRON
a. Momen co riéng (spin).

. Ngoai chuyén dong quanh hat nhan, electron con tham gia mot

chuyén dong tu quay quanh truc riéng, dac trung bdi momen co riéng,
goi la spin S va lay nhiing gid tri gian doan:

S = s(s+ 1)

» Hinh chiéu ctia momen spin 1én phuong z bat ki:

S, =msh:iﬁ
2

Véi: s = 1/2 - s6 luong tir spin.
m,= +1/2 - s0 luong tur hinh chi€u spin tuong tng véi 2 chiéu
quay nguoc hhau cua electron quanh truc riéng.
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b. Momen tir spin.
» Ung v6i momen quy dao L , electron c6 momen tir quy dao £i.

Mot cach tuwong tu, vdi momen co riéng spin S, electron co
momen tur spin 42, .

Hy=——3

m€

» Hinh chiéu cta fz, trén truc z:

e
Hy; = __Sz =+ =l

m, 2m,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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9 — 33 MOMENTO

« Momen toan phan J cua electron:
J=L+S

e Gi4 tri cia momen toan phan:
J=j(j+1)n

1 74 5 \ A
L+ 5| 86 legng tr toan phan.

Vi j =

* Qui tic chon loc 3: Electron trong
nguyén tir chi co thé dich chuyén gitra cac
mirc nang luong co 4j=0, £1.

qqqqqqqqqq

nnnnnnnn
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— CAUTRUC TE VI CUA PHONGUYEN TU

« Pho ciia nguyén tir c6 nhiing vach rat gan nhau do sy tach cac
mirc nang lwong goi la cau trdc té vi. Chi co0 cac may quang pho rat
nhay méi gidp phat hién cac vach do.
e Giai thich: Véimot giatri | tacé haigiatri j la:

j=1-1/2 va j=1+1/2
(Trir truong hop mire S (I = 0) chi c0 mot mirc twong ting j=1/2)

—_———— Jﬂl N 3':2 -1 _|F = 5.1';2.
p —r— =12 3 — j=3
Twong tac Tuong tac
spin-quy dao spin-quy dao
— L ¥ j=3n
25 + 4 J,I' = ],".2 EP + + ,_JII = ],-'.1

Cau truc kép cta vach 2s — 3p Cau tric boi ba cuia vach 2p — 3d

ongThanCong.com om/tailieudientucntt
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~__34-TRANG THATVANANG LUQNG ELECTRON

» Trang thai luong tir cua electron dic trung boi 4 sd luong tur (n, |,
m, m,).

Nguyén Iy Pauli: trong méi trang théi lugng tir xéc dinh boi bon s6
luong tr (n, I, m, m,) chi co t6i da mot electron.

Nggyén Iy cwe tiéu ning lwong: moi h¢ vat ly déu co XU hudng
chiém trang t,héi 9(5 nang luong cuc ti€u goi Ié,trang thai bén - Cac
electron s€ x&p day 16p K trudc, sau do6 moi dén 1op L, M...

Véin da cho co thé co toi da 2n? trang thai lugng tir khac nhau, nhu
vay, c0 toi da 2n? electron tng véi mirc n.

Trang thai luong tir cua electron dugc biéu dién boi ham séng phu
thudc vao 3 so lugng tir n, I, m: W lm -

Ning luong electron trong nguyén tir phu thudc vao 3 so luong tur
n, | ,j: En,l,j

Trang thai electron duoc ky hiéu n 2Xj (X phu thudce ).

uuuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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— SO e to1 da SO e toi da
= i e -
Lop | Phanisp | Orbital | Spin | O3 0P tfoqg(grf%lop
1(K) 0(s) 0 +1/2 2 5

0 (S) 0 +1/2 2
2(L) | 1(n) TP 8
0 +1/2 6
1 +1/2
0 (S) 0 +1/2 9
-1 +1/2
1 (p) 0 +1/2 6
1 +1/2
= () -2 +1/2 18
-1 +1/2
2 (d) o 1P 10
1 +1/2
2 +1/2
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= BAI TAP Vi DU 3

Khi electron héa trj trong nguyeén tir chuyén tir mirc 4D ve 3P thi may
quang pho c6 d phan giai cao co thé phat hién nhitng vach nao?
Huwdéng dan giai
* Trang thai 4D ung véi 1I=2 2 | = 3/2, 5/2
* Trang thai 3P ung véi [’=1 = j'= 1/2, 3/2
e Cac budc chuyén phai theo qui tdc chon loc: Al = +1; 4] =0, £1
- C6 nhirng budc chuyén sau:
1. j=3/2 2;=12 ~ &D,,-3P, (Aj=-1)
2 =3 Sy . 4P 3P (Al -0)
3. j=5/2 ;=32 ~ &D,,-%PR, (Aj=-))
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