Chudng 2
NGUYEN TU PHUC TAP
1I-1/ Gia thuyét vé su lvgng tlr hoa trong khéng gian
2) Momen L cia nguyén w
Electron Chuyén dong trén qui dao sé tuong duong vdi dong dién tron ¢6 cudng do . Vi 1= lq | £
g 3 emvr 5
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[ - vectd momen tf ludn ludn cung phuong va ngudc chiéu vdi vectd

d dang vectoi oy =-
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momen dong hugng i

Tilss = goi 1a ti 6 tif cd hay ti sO tlf hdi chuyén
i

-~ h
Theo Bohr L= nh nén lu | =npg trong d6 pg = 5—— =9,27.10% J/Tesla va dugc goi la
m

magneton Bohr, v cling coi nhu don vi do momen tir clia nguyén u .
Vi du : Hidrd & trang thdicobdncon=1, tdc 1a ¢6 momen tir bang lus
b) Su luong & héa trong khong gian
D€ gidi thich sy phdn tich vach quang phd do tdc dung cla tir trudng (hi€u Ung Zeeman),
Sommerfeld dd néu 1&n gia thuy€t vé su lugng tif héa trong khong gian : Dudi tic dung clia tir trudng ngoai
B, mit phang qui dao cla electron sé bi dinh hudng cdc vi tri gidn doan trong tr trudng . Vi vectd momen
dong lugng L vudng goc vdi mat phdng qui dao nén L, va do d6 vectd momen tu ; , ciing bi dinh hudng céc

vi tri gidn doan trong tIf trudng, sao cho hinh chi€u ctia L (va ;1) trén phuong cla tir trudng (goi la phuong

z) bi lugng tif hoa .
Goi 6 1a géc hdp bdi L va B: Lz=LlcosO = m;ﬁ - my :sO lugng t tif qui dao

Theo Sommerfeld L=[h, nén cosb = % . Mit khdc do -1<cos@<+1,nén A <m €+, e la my cé
20+1 gid tri gidn doan . Suy ra ¢ 2/+1 dinh hudng cia mat phdng qui dao, hay clia vectd L trong tIf trudng .
Li thuy&t Co lugng t cling ching minh ring gilta momen tf 4 va momen dong lugng L ciing c6
hé thidrc ;IZ - ;— L . Tuy nhién do momen déng lugng orbital L bilugngtihéavacégidtrilal=
m
JI(1 +1) % nén gid tri cia momen tif khong con 1a s6 nguyén lan pg, ma cé biéuthdcla p=,/I({+1) ps .
Do d6 déi véi Hidrd & trang thdi co bdncé n=1thi /=0, tdc la c6 momen tit bing 0

Trong tif trudng ngoai thi ludng cuc tir (do chuyén dong qui dao cta electron gdy ra) s€ cO ndng
lugng phu (th€ nidng) phu thude vao cd d6 16n clia momen tif g va sy dinh hudng cia u vditl trudng :

AE= [ zdo

véi T =0 B 12 ngiu luc do tif trudng dét vdo ludng cuc tur
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1. KhifE=Bolaos! (6 a6 * 7 PP /U >

1. =0 khi ©=0 ;khidé 7 cungphuong vdi B

Qui udc ring AE = 0 khi 6 = 90° . 'thi thé niing tai vi tri bat ki clia momen tif 1a :

L

A i
AE:;[.BEU”sian() —ie: priBecoshi=i e B
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Keét hap v _1}: = N A = S B el
205 2m

bong thai L= JI(/+1) ki do d6 phuong cia L bi lugng wt hda ddi vai tif trudsng B, do 1a su lugng
hoa trong khong gian. Ung v3i mdi vitricia L thi AE ¢6 1 gid tri tuong i@ng
Hinh chiéu cda L trén phudng cua tif truding (phuong z) ciing bi ludng t héa va cé gidati : L,=mh

vai m, 12 s6 hugng

Tu L;=LcosO, suyra cosb = S (khdc vdi két qua cia Sommerfeld)
Vit +1)
Cdc gid tri khd di cia m, B 2hg= Dl el GG pilaGaiclacé-21 ¢ | gia tri) .

Viy cos® c6 2/ + | gid tri, nghia 1a ¢6 2/ + | dinh hudng ctia L trong tir trudng.
T AE= —iL.B co e L; B :im,fl B ,suyra AE = mu.B
2m 2m 2m g
Vidu: Trang thdi ning lugng E ang véi /=2 thi m; c6
5 gid i, v L ¢6 5 dinh hung khac nhau trong tir truding,
tic la mic ndng lugng E sé b phan tich thanh 5 mdc con
trong tlf trudng. Moi midc con s& ¢6 ning lugng mdi
E’=E + AE va hai muc con lién ti€p s& c6 nang lugng cdch
nhau I lugng bing p.B. §
Ngoai ra do tif trudng tic dong Ién ludng cuc tir 1 ngiu

luc T=pxB= ;Zxﬁ . Ngiu luc nay vudng géc véi L,
m

do dé L bj € sai chung quanh phuang z vdi van t6¢ khong
dGi va nghiéng 1 géc khong ddi so vdi B ( twong tu hiéu ¢ng con quay )

Chd y ring Cd Lugng tir khdng thira nhin chuyén dong qui dao cda electron ma chi thira nhén khdi
niém vé orbital (ddm may electron) . Do d6 theo Co Lugng tf thi s& lugng t& tr m, xdc dinh sy dinh hu6ng
cla cdc orbital so v8i phuong z khi c6 tac dung cda tif trudng va ciing goi 1a sur lugng ti héa trong khéng
gian
II-2- Gid thuy&t vé spin cla electron

Li thuy€t lugng tir gidi thich khd thanh cong bai todn ciu tric nguyén t& Hidrd . Tuy nhién vin cdn cé
nhifng hi€n turgng thuc nghiém thudc vé chinh nguyén tir Hidré (va cdc nguyén t khac) ma thuy&t nay chua

gidi quy€t dudc.
Trudc hét la cdu tric tinh vi ciia vach quang phd . Vi du vach kép trong quang phd kim loai kiém . Sau

d6 la hi€u tng Zeeman : su phan tich vach quang phd trong tif truding

Nam 1925, Uhlenbeck va Goudsmit da ra thuyét spin electron : Tudng v nhu chuy€n dong cla qua dat
xung quanh Mat trdi, ngoai chuyén dong qui dao thi electron con c6 chuy€n déng spin (tu quay quanh truc) .

Electron c6 kich thudc xdc dinh, nén trong chuyén ddng spin n6 cling ¢6 1 momen ddng ludng riéng L
Mat khdc, electron 12 1 hat dién nén lai c6 momen tif riéng 4,

Momen dong lugng spin S dudc ddc trung bdi sé luongtr s : S = sh

vGis =Y :s8 lugng t spin

Hinh chi€uclia S trén phudngz : S;=m.h Vi mg=+Y2 :s8 lugng tir spin .

Nhuvdy S chicé thé dinh hudng ciing chiéu hoic nguge chiéu vdi L ( 1a momen ddng lugng trong
chuy€n déng qui dao). Do d6 momen dong luong toin phin ciia electron 13 :  J = [ + 5 i

J dugc dac trung bdi s6 lugng tf ndi j (con goi 1a s6 lugng tir toan phin) : J=jh
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VAP T
Trong trutng hap (Ong quit { 20 thi j ¢6 2 gid tri dudng phin bié
Néu /=0 tic la khong ¢6 momen déng ludng qui dao L va tat nhién khéng ¢6 sy dinh hu()ng cia J, th
J chicd 1 gid tri dudng la Y2
Nhu vdy néu khong chi y t6i spin electron thi cdc mifc ning lugng trong nguyén ur chi dac trung bdi 2
sO lugng ti n va [ (ki hiéu 12 E,). d6 chi 1a cdc muc don
Con khi xét cd su ton tai cda spin thi cdc muc ning lugng sé dudc dac trung bdi 3 s lugng td n,/ va j (ki
hiéu 13 E,, hodc E,)). N6i chung \dé 1a cdc muc kép 'ng vdi 2 gid tri phdn biét clia s§ lugng wr noi j :
j=1%% Trir rudng hgp /=0thij =Yz, d6 1a muc don .
K&t qud nay chinh 12 nguyén nhin cta sy t5n tai vach kép trong quang phé kim loai kiém | doéng thdi
cing dudc ding d¢ gidi thich cdu tric tinh vi cda vach quang phd
Nam 1928 Dirac thi€t 1ap phudng trinh Schrodinger twong ddi tinh va ching minh ring electron
¢6 momen dong luong spin va momen tir spin, nhung hoan toan khic véi quan di€ém cda Uhlenbeck va
Goudsmit, khong phdi do chuyén dong tu quay ma 1a | thuc tinh dac trung gin lién vdi ban chit cda c4c hat
vi mo
S=.s(s+]) F= ? o oveis=1 1a 5O lugng td spin

Nhu vdy s6 lugng t spin s ¢§ vai trd nhu s6 lugng ti phu /. Tuy nhién / c6 thé c6 gid tr khac
nhau d8i vdi cdc electron, con s6 lugng tif spin s ¢6 gid tr nhv nhau (s = ¥2) d6i véi moi electron.

Hinh chi€u cda S trén phuong z ,d6i véi gid thuyé€t clia Uhlenbeck va cd d6i vdi co lugng tit , déu
c6gidtn:S, =m, b vdi my=*s==+Y% , goild s6 lugng tif tir spin. Nhu vy m; ¢6 vai trd nhu sd lugng r tir
m; .Tuy nhi€n m; ¢6 2/+1 gid tri, con m, chi ¢6 2 gid tri. Nhut viy m diing d€ dic trung cho trang thdi spin
cua electron

Khi nguyén t d trong tir trudng thi cling tuong tu nhu trudng hgp cia L ¢8 21+1 cich dinh hudng, thi S ¢6
2s+1 =2 cdch dinh huéng (su lugng t héa trong khong gian cla vectd momen ddng lugng spin S ) . Thanh
phin cia S doc theo phuong z cia tif trudng 1a :

Sz =m.h vdi ms= % la s& lugng tlf tr spin

Momen tir spin cla electron : ,L: =- (iJ 5 . ;_1_; ciing phuong v8i S, nén ;1: ciing ¢6 2 cdch dinh
m

huéng tng vdi hinh chi€u cia ;1—; trén phuong z

e eh
Msz = - [—J Sz=F—=4py
m 2m
II-3 Thi nghi€m Stern- Gerlach (1921)
N
i =
16 nhi¢t  kheThudn  ving co 1 truong hinh dnh  hinh dnk
triéc khong déu kinh dnh quan sdt du kién

Cédc nguyén (& Ag trung hoa phdtra tir 16 nhiét, sau khi qua khe chuin trL_{c trd thanh 1 tia hep. Cho tia
ndy qua tir trudng khdng déu (giira 2 cuc cda | nam chiam nhu hinh v€) va dugc hiang trén | kinh dnh. Toan
bd hé thdng & trong chin khong d€ khong dnh hudng t6i chuyén déng cia chiim nguyén t
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Ludng cuc tif (do electron hoa tn cda nguyén o tao ra) khi @ trong tir trudng s€ by tic dung | ngiu luc c6
tic dung hudng no theo phudng caa trudng. Vi tir trudng khong déu (hinh vE), —
nén mdi cuc cda ludng cuc tr chiu tac dung cda cdc luc ¢6 d6 1n khic nhau tao L
thanh | hgp luc F ¢6 gid tri phu thude vao sy dinh hudng cia ludng cuc tir ddi
v@i tir trudng, va vao gradient cla tif trudng theo hudng doé

. oH
B b

NE&u // va cing chiéu véi B thi né c6 xu hudng di chuyén theo chiéu ma B ting

NEu u // va nguge chiéu véi B thi né c6 xu hudng di chuyén theo chidu ma B giam

Theo quan di€m c& di€n thi moi dinh hudng déu ¢ thé xay ra trong chiim nguyén ti, nén trén kinh anh
5& co | vét md rong theo huong tr trudng thay vi | vach thing nhu khi khéng ¢6 tir trudng.

Trong thi nghiém nay tIf trudng tang theo hudng Nam - Bdc va k&t qué thi nghiém cho thiy chiim tia
nguyén & Ag bi phan tich thanh 2 thanh phan déi xing trén kinh dnh . K&t qué ciing twong v vdi truong hop
cda cdc nguyén tr H, Na, K, . . . Tuy nhién trudng hgp He, Hg, Zn. Cd . . . thi tia nguyén t khong bi tdch.

Két qud thi nghiém ching t4 :

o Sutdn tai cla spin. That vay, tia nguyén (& Ag & trang thdi binh thudng c6 [ =0 , nén momen dong
lugng qui dao (orbital) L = 0, nén momen tr quidao p =0 . NEu nguyén tf chi ¢c6 momen dong
lugng qui dao L thi tia nguyén khdng bi phin tich : trdi vdi thuc nghiém. Viy nguyén t& phdi cé
momen dong lugng spin S va momen tir spin ;:

e COsu iu’t;fng tlr hda trong khong gian clia momen tif spin ;T; .Thit vdy, trén kinh dnh xua't hién 2 vét

ddi xdng, ching té riing hinh chi€u cda . trén phuong z chi nhan 2 gid tri khac nhau
[1-4 - M6 hinh cdc hat d6¢ lip va cdc trang thdi don dién to

Nguyén tr Hidrd va ion hydrogenoit chi c¢é | electron chuyén déng trong trudng xuyén tim cla hat nhan,
nén phuong trinh Schrodinger c6 thé gidi chinh xdc va tim dudc cdc ham séng mo ta cdc trang thdi dirng cda
electron va ning lugng tuong (ng cia chiing.

Trong nguyén tir phifc tap c6 nhiéu electron thi ngoai tuong tic hiit giita hat nhan va cdc electron cdn ¢
tuong tc day gilta cdc electron nén bi€u thitc cda thé ning U rat phifc tap

Ll k 7 kel .
U= Z[ b J Z o N : s electron

r

i

lam cho viéc giai phu’dng trinh Schrodinger khé khin va khong chinh xéc

Vi vdy phai tim cdch gidi gin ding bai todn sao cho vira phdn dnh dugc cic dic di€m clia nguyén ti
phifc tap, vira c6 thé tim dugc cdc két qua 1 cdch don gidn du k€t qua chi 1a gdn ding.

Mudn vdy, ngudi ta ding mé hinh cdc hat doc 1dp, trong d6 coi nhu mdi electron chuyén déng doc lap
(khéng tuong tdc) vdi cdc electron khdc trong 1 trudng xuyén tdm hi€u dung tao bdi hat nhan va cdc electron
con lai, khi d6 dién tich hi€u dung ctia hatnhinla Z'e (Z’ <Z)

Tir d6 c6 thé dp dung két qua cla viéc giai phuong trinh Schrodinger cho ion hydrogenoit d€ tim ra céc
ham séng goi la ham séng don dién t& . TUr cdc ham séng nay sé xdy dung ham séng chung cho hé. Ham
soéng chung ndy cling dugc dic trung bdi 4 s6 lugng t n, [, m; va m, . Mat khac ciing tinh duoc ndng luong
Ung vai cac trang thai don dién tir (nang luong orbital) va suy ra nang luong cta nguyén tir .

Il -5-Nguyén li loai trir Pauli va cdu hinh electron clia nguyén tr phic tap

a) Nguyénli loai trir Pauli
Trong nguyén t phic tap thi d trang thdi binh thudong khéng phai moi electron trong nguyén ur déu &

cuing trang thdi c¢d ban (c6 ning ludng thip nhat).
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Vi du cde nguycn td chi khac nhau 1 electron nhy F (9 electron) @ Net10) - Natl ). .. cGhoa tinh hoan
iR ahal dicwds cho thiy Khong phiimoi elcclion (rong nguyén 1 déu ciing tn tai trong cung 1
trang thdi ludng .

Mait khdc, trong quang phd nguyén tf ngudita nhan thiy thi€u 1 s6 vach ung vdi sy dich chuyén gida
nhiing trang thdi Ung vdi cdc 16 hop nao do cta 4 s6 lugng tr (46 la cdc dich chuyén bi cdm). Vi du trong
quang ph5 cia Héli khong co cdc dich chuyén ung vdi 2 s?in song song vé trang thdi cd ban (1s)

Pic diém nay dudc Pauli fimra nam 1925 va phdt biéu thanh nguyén li : “ Trong 1 nguyén tf khong thé
c6 2 (hay nhiéu) electron cting ton tai trong cung | trang thdi luong W (e 1a ¢6 cung 4 56 lugng t) ™

b) Cau hinh electron
Tir md hinh cdc hat doc lap suy ra céc electron cé cung s6 lugng t n dudc coi nhu c6 cung khodng

binh d&i véi hat nhan, tic 1a chié€m cung 1 1¢p vo electron

cdch trung

Cic electron nay coi nhu c6 ciing nang lugng. Nang lugng cang lén thi khodng cdch cdc 16p do1 véi hat

nhin sé xa dan.

Tuy nhién ning luong E ciia nguyén tir con phu thudc s& lugng ti [, du su phu thudc nay khong 16n va
khong mang tinh chat quy&t dinh nhu trudng hdp ciia s6 luong tir n . Electron ¢6 !/ nhé thi c6 kha ning d gin
hat nhan hon so véi trudng hop /16n . tic 1a ning lugng toan phin thip hon.

Viy cdc electron trong 1 16p c6 nang lugng tang din theo su ting cia [ . Nghia 1a mdi 16p duoc chia
thanh cdc phan 16p ( hay 18p con) ma trong cdc phan 16p d6 cac electron cé cling gid tri chanval. Tatcd
céc 1dp electron trong phan I8p s& co cung ning lugng mic du ching ¢6 s6 lugng tf m;, ms khac nhau (vi

niang lugng kKhong phu thudc my va ms )

V@i 1 gid tri bat ki cua [ c6 21 +1 gid tri khdc nhau chamy :
my= 052235 S bl
Ngudi ta thudng bidu di&n mdi orbital bing 1 6 vudng goi la 5 lugng i ,mdi & Ung Vi 1 gid tn my va
6 thé chifa t8i da 2 electron ¢6 spin ngudc nhau ing voi 2 gid ti my =1 %2. Vay mdi phan 10p chi chifa toi
da 2(2[ + 1) electron
Vidu: [=0 (phin 16ps) cb t8i da 2(0+1) =2 electron
[=1 (phinldpp) co 51 da 2(2+1) = 6 electron
/=2 (phinldépd) co t8i da 2(4+1) = 10 electron . . .

n-1
Suy ra s electron toi da trong 1 16p v electron 1a : 22(21 +1)= 2n’
=0

Ldp
S& electron toi da ? 8
Mot cdch gin didng thi cdc electron thudc cung phan 1dp (cé cungnva l)s€ ¢6 ning ludng bing
nhau, ching dugc goi 1a cac electron tuong duong .
Su phin b céc electron trong nguyén 1 vao cac trang thdi don dién tr (hay cac orbital) Ung vdi cdc
cap n, [ khdc nhau goi la ciu hinh electron :
e (nes f')B = G117 1 b e <8 cdc electron tudng dudng

Sy phan b electron vao cdc orbital tuin theo cdc qui tic :
o O trang thdi cd bdn, cdc electron chi€m cac mic ning lugng thip nhat trude rdi tdi cdc mife ¢o
nang lugng cao hon(cdc electron chi€m hét 16p K rditgi lop L, 16pM...)
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o Trong | ldp, cdc clectron vao chiém phin I3p ¢6 ndng ludng thap nhat (s) . sau do chiém cac phan

13p c6 ning lugng cao han (p).- - +.-
e Trong | phin Idp co nhiéu orbital thi electron s€ vao chi¢m (3t ¢ cdc orbital trude khi 1ap day
(sao cho 10ng s6 spin cia ching cuc dai)

Thd ty theo ning lugng ting 1
S 5

6
dan ciia cdc orbital cho bdi qui tic: =
thyc nghiém Klechkowski / / | /

/P /,p P
d d d d
f f 'y

hodc theo thi ty (n +/)(ang dan , trong d6 néu cdc orbital co cing t8ng (n+/) thi orbital naocé n 18n

ro

& 5
S

T 4
- 4

hon thi ndng lugng s€ cao ety -
N 1 2 3 4 e
L 0 0 1 0 1 2 B 193] 2 FralWugdy. o
n+!/ 1 2 3 3 4 5 401 5tani Tttt S bn o -
orbital | 1Is 2s 2p Js . 30 3d | 4s 4p 4d  4f |55 Sp....

Nhu vdy thf tf ning lugng tang dan cda cic orbital 1a :
lasnds = Jp < 38 < 3p =45 <Rl

Tuy nhién c6 1 s0 ngoai 1€

Néu Z<21 thi 3d<ds Néu Z 221 ( thi 3d>4s
Néu Z<39 thi S5s<4d N&u Z=>39 thi 55 >4d
Vidy : Ca (Z=20) c6 cdu hinh electron 1s? 22 2p° 3s® 3p° 4
TR e e e 3d' 4s°

[1-6 Phudng phdp gan ding cla Slater d& xéc dinh cdc mitc ning ludng don dién t Eq

Trong md hinh cdc hat doc lap s€ tdn tai cdc trang thdi don dién t& va cdc orbital nguyén ti c6 dang
tuong ty nhu trong nguyén t& Hidrd . Tuy nhién thé ning U lai phu thudc vao dién tich hat nhdn va sy phan
b& mat dd dién tich cia cd electron khac.

Vi du Natri ¢ c&u hinh electron : [Ne] + e (3s) . Electron 3s khong chuyén dong sit hat nhén nhung
ciing khong biét 1ap vdi 16p vé [Ne]. Vi vay truding thé & day khong thudn tdy Coulomb vi ¢6 sy xdm nhdp
ciia orbital 3s vao khung v [Ne], tic la gdy ra hiéu Ung man, do d6 hat nhin coi nhu ¢6 dién tich hiéu dung
+Z'e V6iZ'=Z-c (c goila hing s6 man).

Nam 1930 Slater dua ra cdch tinh gan ding ning lugng Ew clia céc trang thdi don dién & Tir d6 cé thé
suy ra ning lugng E cta toan bo hé electron trong nguyén wr: E= Z i

75 :
Trongdé @ Eu = (-) (—13,6) N ¥l 1 Thn 50 lugng tf hiéu dung

Pé tinh gid tri ning lugng E ta s& 1an lugt thuc hién cdc budc sau :
a) Tim gid tri cla n’ bing cdchchd y ring gilta n va n’ c6 mdi quan hé

n | 2 3 4 5 3t
n’ 1 2 3 b1 4 i
b) Cic electron dudc chia thanh cdc nhom:
s)?: P 2P qads BeBphn iy B0 @sdp) ;. @d)” RS

¢) Néu electron dang xét thudc nhom i thi hing s6 man ¢ tudng Ung la tdng cdc hing s6 mang; cia

tirng electron con lai (goi 1a electron thif j) : ¢ = Lo
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s ey > - cacelecron thit § cor nhur khong giy ra méu gng man. néno,=0
o Néuj=1 thi 5,= (B 55
Tuy nhién néu electron dang xét thudc nhém 1s thic; = 0,3
e Néuj=1i-1 thi o,=0,85 néu electron dang xétla shayp
{ c =1 néu electron dang xé€t ladhayf
wNéuj<i-l thio=1|
Vi du : Tinh gin ding ndng ludng chia nguyén tlf Li & trang thdi co bdn
Vi ciu hinh electron cda Li & trang thdi cd bin la - 1s® 2s' . nénning lugng cha Lila
E = ZEIS + EZS
P& véiorbital ks : n=1nén n’' =1
6=20;=03 nénZ e

Eis = -13,6[%2} =-99,144 eV

P&i vdi orbital 2s : n=2nénn’ =2
o = 5o, =2(0.85)= 1.7

2
Ey= —13,6(%2) =-5746 eV

Do d6 E = 2(- 99,144 eV) -5,746 eV = -204,034 eV
So v6i gid tri thuc nghiém 13 E = -203eV thi sai s6 khodng 0,5%

BAI TAP
1- Tim cudng d6 dong dién tron tuong dng voi chuyén déng cla electron trén qui dao dirng bé nhat cda H.

Suy ra tif trudng ma dong diéntaora tai tm cda qui
2- Nguyén t H dang & trang thai diing n = 4 Tinh mome
vdi k€t qua theo Cd lugng t
Biéu dién sy dinh hudng clia vectd momen dong lugng L

dao .
n tir cuc dai cia nguyén tif theo Bohr va so sdnh

ctia electron d do téc dung cda i trudng

3
ngoai. Theo Co luong tr géc nhé nhit ma vectd nay hdp vdi tir trudng 1a bao nhi€u?
4- a) Gia tri cia momen dong luong spin ; momen tu spin theo Co luong tir 12 bao nhiéu ?
g ? Bicu dién sy dinh

b) Cé bao nhiéu su dinh hudng cua vecto momen déng luomg spin trong tir truon
huéng do '
5- Né&u nguyén tit c6 electron 1ap day hét16p N thi ¢6 titcd b
6- Mifc nang lugng tuong Ung vdin = 3 trong nguyén tt Hsé b
khi khong xét tai spin va khi c6 xét toi spin?
7-a) Vi€t cdu hinh electron cda nguyén t Mg (Z = 12)
b) Dung qui tic Slater d€ tinh gan ddng ndng ludng clia Mg & trang thdi cd bdn

ao nhiéu electron ?
i tdch ra bao nhiéu mdc con trong tir trudng
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