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CAC TRANG THAI DUNG TRONG NGUYEN TU

I11-1/ Trang thdi ding trong nguyén t{ c6 1 electron hda tri
Cdc nguyén tif c6 1 electron héa tri nhu cdc nguyén ti kim loai kiém ( Li,Na,K,...)cé cdutao gém :
- phan16i 1a hat nhdn va cdc 16p electron di bdo hoa
- electron hoa tri & ngoai
Do dé néu biét trang thdi clia electron hda tri s€ xdc dinh dudc trang thdi nguyen .
e DGi vdi electron , ki hiéu trang thdi ¢6 dang téng qudt1a : n [;
trong d6 : n 13 s6 lugng td chinh
[ 1a s6 lugng tlf qui dao nhung dugc thay bang cdc chit s,p,d,f, .. .tuy theo /=0,1,2,3, ...
j lasolugng tlrtodnphdn j= [+s=0+Y: ; trlf trudng hop =0 (trang thdi s) thi j
chi ¢ gid tri duy nhatla 2.
Vidu electronhdatriciali ¢c6n=2;/=0; j=% nén ki hiéu trang thdila 2s,,
» Dai vdi nguyén tif thi ki hi€u trang thdi t6ng quatla : n*L;
trong d6 y =2 goila do bdi (cdc trang thdi déu la trang thdi kép do tudng tdc spin.qui dao)
L dugc thay bing cdc chit in hoa S,P,.D,F, G, ... tuy theo gid tri clia s6 lugng ti qui dao L cda
nguyéntd (L=1234,...theo thi tu)

Vidu:
Bt .l ] Trang thdi electron Trang thdi nguyén t
110 (% 1’Sin
210 | » 25112 2’8ip
1 1% ;302 2pin 5 2pwn 2°Pyn 3 2P
30 | % 3510 3’Sin
i 1 %) 5 372 3p1/2 5 393/2 32P1/2 > 32P3/2
| 2- 132,502 3dy, 5 3dsn 3D | 3 Das

I11-2/ Trang thdi dirng trong nguyén tif ¢é 2 (hay nhiéu) electron héa tri
1- Qui tdc ghép momen déng ludng orbital
M3di electron ¢6 momen ddng lugng orbital khdc nhau L, ; L, ; L, ;... ddc trung bdi céc s6 lugng

W, ; ;3. .. tudng Ung.
Momen ddng lugng orbital clia nguyén tif (cda hé cdc electron) 1a :
L= L,+Z;+L3 + os
L ciing bi ludng t& héa bdi m = JL(L+]) h

Trong d6 L 1a s& ludng ti orbital clia nguyén tf , c6 gid tri nguyén >0, thay ddi tirng don vi mot va
xdc dinh bdi thuy€t nhém :

(Zl’ )min =Lz (Zl' )max
iclalL=Y1; YL-1; )1 -2;

Viduili=1;b=2 thi L=32va |
L=3 L= L=1

e N&uchicé2electronthi |4, ~bLl < L < |y +5hl|
o NEu nguyén td c6 cdc phin Idp electron dd bdo hoa thi L =0
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e Gid tricla L tuong ng v6i cdc trang thdi khdc nhau cia nguyén ti

L iy ST
Trang thdi S B D v G - N
2- Qui tic ghép momen dong ludng spin
Mai electron c6 momen ddng lugng spin khdc nhau —ST : §: i 3’: ;... dac trung bdi cdc s6 lugng tif s,
152553 ... tudng ing. Vi s  =s3=53=...="2

Momen ddng lugng orbital ctia nguyén 0 (cta hé cdc electron) la :
S=8 +8 +S8 +...
S ciing bi lugng t& héa bdi |§| = JS(S+D) h

Trong d6 S 1a sd lugng tir spin clia nguyén & , c6 gid tri nguyén > 0 (néu sd electron chdn) hodc ban
nguyén >0 (néu s electron 1&), thay ddi tif ng don vi mot va xdc dinh bdi thuy€t nhém:

(Zs, )m..‘ 2 S = (Zs, )”m
wicld S= s, ; sl s o
Vidu: s;=s,=1/2 thi S=1va0

P

S=1 =0
e Né&unguyén tlf c6 cic phin 16p electron da bdo hda thi S=0
e Gid tri cia S tudng ng vdi cac do bdi x khdc nhau clia nguyén td :

1 =28 +1
S 0 Y2 1 3/2 2
Do bdi y | 2 3 4 5

3- Qui tic ghép L-S (qui tic Russel — Saunders)

Hé electron c6 momen ddng lugng orbital L va momen ddng lugng spin S, nén ¢6 momen dong
lugng toan phan J =L + S ,cing bi ludng ti hod :
P{ = AT h

J 1a s& lugng ti toan phan clia nguyén tlt , xdc dinh bdi :
IL-8lzT=L+S
J ¢6 gid tri nguyén > 0 néu sd electron chdn, hodc ¢6 gid tri bdn nguyén, >0 néu so electron 1€ , thay
ddi tirng don vi mot.
S6 gid tri cda J chinh la s6 trang thdi dirng clia nguyén tr .
Vidu: L=2 ;S=1 thi Jc63gid tri la 1; 2 va 3. Do d6 ung véi 3 trang thdi ding
L=2; S=3/2thiJcé4gid trila 7/2;5/2,3/2 va ¥2 . Do d6 ing vdi 4 trang thdi diing
4- Trang thdi dirng cda nguyén tf c6 nhiéu electron héa tri

Ki hiéu téng quat L
Trong do :
e dobOi x=2S+1 ; Slasb lugng tl spin clia nguyén tif , dudc xdc dinh nhu trong phan 2

e L dugc thay bdi S hodc P,D, .. nhu trong phan 1
e J 1a sd lugng t& toan phan clia nguyén t, dugc xdc dinh nhu trong phan 3
Vidu:v81 S=1(d0bdiy=2S+1=3);L=1(trangthdiP);thiJcédcdcgidtri J=0;1;2 thinguyén
tlf 6 3 trang thdi dirng ki hiéu 1a Py ; °P; va *P,
Chi ¥ : a) Trong trudng hgp nguyén t bi kich thich va ¢6 nhiéu trang thdi dirng ma ki hiéu giéng nhau,
khi d6 d€ phan biét ngudi ta thém ki hiéu trang thdi electron héa tri & phia truSc ki hiéu trang
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thdi cda nguyén tf .
Vi du : Héli § trang thdi cd ban dugc biéu didn la : 1sls 'Sy
Héli & trang thai kich thich vdi 1 electron héa tri chuy€n 1én orbital 2s thi 1 trong
nhitng trang thdi ditng ciing c6 ki hiéu 'Sy, khi d6 d€ phén biét vdi trang thdi co
ban ngudi ta sé Vi€t 1s2s'Sp
b) N&u cdc electron ¢6 cung cdc s6 lugng tir n va [ ( cdc electron tucngduong) thi khi 4p dung
qui tic L-S d€ xdc dinh s8 trang thdi dirng kha di ta phdi van dung nguyén li loai trit Pauli dé
loai cdc trang thdi khdng ton tai . P81 v3i trudng hgp chi ¢6 2 electron héa tri thi cdc trang
thdi thuc su ton tai Ung vdi trudng hdp L chdn ghép v8i S chdn va L 1€ ghép vai S 1é
Vidu : Nguyén ti ¢6 2 electron hda tri bi kich thich 1€n orbital 2p va 3p (khdng tuong
duong) thi cdc trang thdi dirng kha di1a °Sy; *Po; °Py ; *P,; °Dy ; °D2; D 'So s 'Py; 'D,
N€u nguyén ti ¢é 2 electron héa tri cung bi kich thich 1én orbital 2p ( tuong
duong) thi cdc trang thdi dirng kha di chi con1a Po; Py ; P, ; 'So; 'Ds
c¢) N€u nguyén t c6 phin I6p ngoai chua bio hoa (nhu cdc phan 16p p,d,f), tic 1a con thi€u x
electron mdi dd bdo hoa, thi ¢é s6 trang thdi dirng cling tudng tu nhu trudng hgp nguyén tl
ma trong phan 16p dé chi ¢6 x electron
Vidu : B (Z=5) va F(Z=9) cé cung s trang thai dirng
C (Z =6) va O (Z =8) c6 cung sd trang thdi dirng
b) Trong trudng hop c6 nhiéu trang thdi dirng ma ta mudn xdc dinh rd trang thdi nao la trang
thdi cd ban, thi c¢é thé 4p dung cdc qui tic Hund sau diy :
e Trang thdi co bdn la trang thdi ¢6 dd bdi 16n nhat ( tic 1a S 16n nhat)
e N&u c6 nhiéu trang thdi ciing ¢6 dd bdi I6n nhat thi trang thdi cd bdn 1a trang thdi cé L
16n nhat
e Néu s6 electron thudc phén lép ngoai cung it hon Y2 s6 electron bao hoa cia phén 16p d6 thi
trang thdi cd bin (ing véi trang thdi c6 J nhd nhat. Trong trudng hgp s6 electron thudc phan
I6p ngoai cung 16n hon hay bang % sé electron bdo hoa thi trang thdi cd bin ing véi trang
thdi c6 J 18n nhat
Vidu : B va F ciing ¢6 trang thdi dirng la trang thdi P ,dd boi 2, sd lugng t& j=1/2 va 3/2.
Nhung trang thdi co ban ctia B 1a *P;, , con trang thdi cd ban ctia F 1a *Ps,
Tuong tu , trang thdi cd ban cia C 1a *Py , con trang thdi cd ban cda O 1a *P,

BAITAP
Xdc dinh s6 trang thdi dirng kha di va bi€u dién cdc trang thdi tuong (ng trong cdc trudng hdp sau :
a) L=38=1 b) L=1;8=312
Trang thdi cda 1 nguyén tlf c6 do bdi 1a 3 ; gid tri cia momen dong lugng toan phan la | JI=245h.
a) Hay biéu dién trang thdi d6
b) Tinh gid tri cdatich L . S ng véi trang thdi d6 theo Co Luong Ti ? Suy ra goc hop béi céc
vecto L va S
Vi€t ki hiéu biéu dién trang thdi cd bdn cia K (Z=19); Mg (Z=12); F(Z=9)va Si (Z=14)
Trang thdi co bdn ctia Héli ¢ nang lugng 1a E = - 78,98 eV theo thuc nghiém
a) Suyra hing s6 man o va nguyén tlf s6 hiéu dung Z’ ?
b) Cho ning lugng ion héa(l electron) ctia Héli 1a 24,58 eV. Gidi thich k&t qua nay
Coi nhu hing s6 Rydberg Rye ~ Ry
Nguyén t&r Héli c6 2 electron héa tri. Xdc dinh va bi€u dién cdc trang thdi dirng cda nguyén ti khi :
a) chicé 1 electron bi kich thich 1&€n trang thdi 3p
b) ca 2 electron bi kich thich va cdc trang thdi mdi la 2p,3d hoac 3d,3d
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