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I. So lugc vé mau nguyén tu Bo

Mau nguyén ti cta Bo (Niels Bohr, 1913) ra doi nham khac phuc nhirng han ché
cla mau hanh tinh nguyén t& cta Rutherford. Mau Rutherford khéng gidi thich
duogc tai sao electron quay quanh hat nhan ma khoéng bi roi vao trong (do méat
nang luong vi bdc xa séng dién tl) va khong giai thich dugc quang phé vach
cla cac nguyén t&. Mau nguyén t Bo la su két hgp gilta md hinh hanh tinh

nguyén t c6 dién va cac gia thuyét lugng ti cda Planck.

Il. Cac tién dé cua Bo vé cau tao nguyén tu

MO hinh cla Bo dua trén hai dinh dé co ban (tién dé) ap dung cho nguyén tu,

dac biét la nguyén ti Hydro.
1. Tién dé vé cac trang thai dung

e NOi dung: Nguyén ti chi ton tai trong nhirng trang thai cé nang lugng xac
dinh, goi la cac trang thai dung. Khi & trong cac trang thai dung, nguyén tu
khéng blc xa-nang lugng.

e Giai thich:

o Trong céac trang thai dirng clia nguyén tu, electron chi chuyén ddéng quanh
hat nhan trén nhirng quy dao cé ban kinh hoan toan xac dinh goi la cac

quy dao dung.

o MOi trang thai dung (ng véi moét mdc nang lugng E va moét quy dao dung

c6 ban kinh r, tuong ang.
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o Trang thai dung cé nang lugng thap nhat la trang thai co ban. Cac trang

thai dung khac cé nang lugng cao hon goi la cac trang thai kich thich.

o Cac quy dao dung cua electron trong nguyén tir Hydro dugc dat tén la K,
L, M, N, O, P,... ting véi cac s6 nguyénn =1, 2, 3, 4, 5, 6,... S6 n dugc goi

la s6 lugng tu chinh.

e Vi du:
1. Khi electron cla nguyén t&r Hydro & trang thai co ban, né dang chuyén

dong trén quy dao K vGi n = 1. Day la trang thai bén virng nhat.

2. Néu nguyén tl nhan nang lugng, electron c6 thé nhay 1én quy dao L
(n=2), M (n=3),... Pay la cac trang thai kich thich, kém bén viing hon.
Nguyén ti chi ton tai & trang thai kich thich trong mot thoi gian rat ngan

(khodng 1078s).

2. Tién dé vé su buc xa va hap thu nang luong ciia nguyén tu
e N&i dung: Khi nguyén t&r chuyén ti trang thai dirng cé nang luong cao (Ecao)

sang trang thai ding c6 nang luong thap hon (E , N0 phat ra mot photon

thép)
c6 nang lugng ding bang hiéu E.o- Ethé’p' Nguac lai, néu nguyén tir dang &

trang théi dirng cé nang lugng thap (E

thé’p) ma hap thu dugc mot photon coé

nang lugng dung bang hiéu Eoo- Ethé’p thi né sé chuyén Ién trang thai dung

(0]
c6 nang luong cao (Ecao).
e Cong thuc:

Nang lugng photon phat ra hoac hap thu:
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€ = hf=hc/A = Ecao - Ethé’p

Trong do:

o h = 6,625.1073% J.s 13 hang s6 Planck.

o ¢ = 3.108 m/s 1a téc d6 &nh sang trong chan khong.
o fva A la tan s6 va budc séng clia photon.

o E__. Ethé’p la nang lugng cldia nguyén t& & trang thai dung tuong Gng.

e Vi du:
1. Vi du vé buc xa (phat xa): M6t nguyén t& Hydro c6 electron chuyén ti
trang thai dung véi nang lugng E;=-151eV vé trang thai dung cé nang
luong E2 = -3,4 eV. Nguyén tu sé phat ra moét photon cé nang lugng la € =

E3 - E2 = (-1,51) - (-3,4) = 1,89 eV.

2. Vi du vé hap thu: Mot nguyén t& Hydro dang & trang thai co ban (nang
lugng E; = -13,6 eV) can hap thu moét photon cé nang lugng t6i thiéu la
bao nhiéu dé nhay Ién trang thai kich thich dau tién (nang luong E, = -3,4
eV)? Nang lugng can hap thu la € = E, - E; =(-3,4)-(-13,6) = 10,2 eV.
Nguyén t& chi hap thu cac photon cé nang lugng chinh xac bang 10,2 eV

dé thuc hién budc nhay nay.

Ill. Cac cong thuc ap dung cho nguyén tu Hydro

Mau nguyén t& Bo m6 ta rat thanh céng va chinh xac cho nguyén t& Hydro (chi

c6 1 electron).
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1. Ban kinh quy dao dung

e Giai thich: Ban kinh cta cac quy dao dung tang ti I& véi binh phuong cla so
lugng td chinh n.

e Cong thuc:
r.= n? * o

Trong do:
on=1,2,3,..lacacsb6 nguyén ducng.

o r. =5,3.10"11 m dugc goi 13 ban kinh Bo, 13 ban kinh ctia quy dao & trang

0
thdi co ban (n=1).

e Vi du:
1. Tinh ban kinh quy dao L (ing véi n=2):

r, = 22 * rg=4* 53.10 m=21,2.1011 m.

2. Tinh ban kinh quy dao M (Uing v&i n=3):

ry = 32 * rp=9* 5,3.101' m = 47,7.10 11 m.

2. Nang luong cua electron trén cac quy dao dung

e Giai thich: Nang luong cla electron & cac trang thai dung la nang lugng
gian doan va c6 gié tri am, thé hién rang electron dang bi lién két vGi hat
nhan. Khi n cang 1én, E cang Ién (cang gan 0). Khin - , E, -0, lUc nay

electron da thoat khdi nguyén tlr va nguyén t& bi ion héa.

e Cong thuc:
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— 2
E = Eo/n

n
Trong do:
on=1,2,3,...

o E, = 13,6 eV la nang lugng & trang thai co ban (v6i dau duong), con goi la
nang lugng ion hda cla nguyén t& Hydro tu trang thai co ban. (1 eV =

1,6.10719 ).

e Vi du:
1. Nang lugng cua electron & trang thai co ban (quy dao K, n=1):

E, =-13,6/ 12 = -13,6 eV.

2. Nang lugng cua electron & trang thai kich thich th( hai (quy dao M, n=3):

Ey=-13,6/ 32 =~ -1,51 eV.

3. D€ ion héa nguyén t& Hydro ttr trang théi co ban, can cung cadp mot nang

lugng toi thi€u la: E = E_ - E1 =0-(-13,6) = 13,6 eV.

IV. Quang phé vach cua nguyén tu Hydro

Khi cac nguyén td& Hydro bi kich thich (vi du do nung néng hoac phéng dién),
cac electron sé nhay Ién cac mdc nang lugng cao hon. Sau dd, ching sé nhanh
chéng trd vé cac muic nang lugng thap hon va phat ra cac photon cé budc séng

xac dinh, tao thanh quang phé vach phat xa dac trung cho Hydro.

Cong thirc tong quat dé tinh budc séng cla photon phat ra khi electron chuyén

tr mic nang lugng E_ (cao) vé muc E (thap) véi m > n:

heA =E_-E_ = (-E0/m2) - (-Eolnz) = Ey * (1/n? - 1/m?)
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Quang phé vach cta Hydro dugc chia thanh céc day, tuy thudc vao quy dao

dirng cudi cing ma electron chuyén vé.

Trang thai Trang thai

Vung quang phé

cudi (n) dau (m)

Day Laiman

TU ngoai n=1 m=2,3,4,..
(Lyman)
Day Banme Mot phan nhin thay, mot

n=2 m=3,4,5, ..

(Balmer) phan t& ngoai
Day Pasen

Hong ngoai n=23 m=4,5,6, ...
(Paschen)

1. Day Laiman (vung tu ngoai)

e Giai thich: Hinh thanh khi electron ttr cdc quy dao bén ngoai (m = 2) nhay

vé quy dao K (n = 1).

e Vi du:
1. Vach dau tién cla day (budc séng dai nhat, nang luong nhé nhat), ing vai
su chuyén tur L (m=2) vé K (n=1):

hc/)\21 =E, - E1 =-3,4-(-13,6) = 10,2 eV.

2
= )\21 =~ 0,1218 um.

2. Vach cu6i cung cta day (budc séng ngan nhat, nang lugng 16n nhat), Gng
v3i su chuyén tur vé cing (m=w) vé K (n=1):

hc/A,, =E_-E; =0-(-13,6) = 13,6 eV.

1
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>\, = 0,0913 um.

2. Day Banme (mét phan trong vung nhin thay)

e Gidi thich: Hinh thanh khi electron tur cac quy dao bén ngoai (m = 3) nhay
vé quy dao L (n = 2). Bon vach dau tién cla ddy nay nam trong ving anh

sang nhin thay.

e Vi du:
1. Vach H (mau dd, budc séng dai nhat): electron chuyén ta M (m=3) vé L
(n=2).

hc/)\32 = E, - E2 =-1,51-(-3,4) =1,89 eV.

3
> A3, = 0,6563 um.

2. Vach H, (mau lam): electron chuyén tir N (m=4) vé L (n=2).

B

hc/)\42 = E4 - E2 =-0,85-(-3,4) = 2,55 eV.

- )\42 ~ 0,4861 um.

3. Day Pasen (vung héng ngoai)
e Gidi thich: Hinh thanh khi electron tir cdc quy dao bén ngoai (m = 4) nhay
vé quy dao M (n = 3).
e Vi du:
1. Vach dau tién cla day (budc séng dai nhat): electron chuyén ti N (m=4)
vé M (n=3).
hC/7\43 =E, - E3 =-0,85-(-1,51) = 0,66 eV.

4
> A43 = 1,875 um.
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2. Vach cuéi cung cla day (budc song ngan nhat): electron chuyén tir vo
cung (m=w) vé M (n=3).

hc/A,3 =E_ -E3=0-(1,51) = 1,51 eV.

3

—))\oo

3= 0,8204 pm.

V. Han ché ciia mau nguyén ta Bo

Mac du la mét budc tién I16n, mau nguyén t& Bo van con mot s6é han ché:

Chi gidi thich thanh cong cho cac nguyén ti hodc ion cé 1 electron (giong
Hydro) nhu H, He%, Li2™,... nhung that bai v6i cdc nguyén tireéd nhiéu

electron.

Khong giai thich dugc tai sao cac vach quang phd lai cé cudng do sang toi

khac nhau.

Khong giai thich dugc cdu tric tinh té cua cac vach quang phé (moi vach

thuc ra gébm nhiéu vach con rat gan nhau).

Van con mang tinh chat ntra cé dién, nra lugng td, chua phai la mét ly thuyét

lugng ti hoan chinh.

Nh{rng han ¢hé nay saudé da duoc khac phuc béi co hoc lugng td hién dai.
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