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DAl CUONG VE QUANG PHO NGUYEN TU

[- Quang pho phdl xa

Khi electron héa tri clda ngxi}-'&n tr (co 1 hay nhicu electron héa tri ) bt kich thich wr
trang thdi ¢d ban 1én trang that co nang ludgng cao hdn.Sau do | k}mﬁng thG1 giran rit ngan,
clectron s€ dich chuyén trd vé trang thdi ¢é ning lugng thap hdn va cudi ciing trd vé trang
thdi cd ban. Theo tién dé 2 cda Bohr, ttng vdi moi dich chuyén do sé ¢ su phdt xa photon ¢d
tan s6 v tao thanh quang pho phat xa. _

Quang phé phdt xa ¢é thé 14 quang phd bat lién tuc ,néi chung gom nhiéu vach phdn bo
trong vung thdy dudc, hong ngoai va t ngoai , n€u cac nguyén ti khi hay hai bi kich thich.
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Mot phan quang pho phdt xa cua Hidro Héli va Thuy ngan

Quang pho phat xa cling ¢6 thé la quang phd lién tuc, néu do cdc chat ran,léng, khi ¢6 1
khoi I16n bi nung néng phat ra
II- Quang phé hap thu

e P

-

Né&u cho 1 chim birc xa lién tuc (thi du chiim dnh sdng trang) qua 1 chat ran, 1dng, khi
(hodc hoi) ngudi ta thdy nhitng dam rong hay nhitng vach den trén nén sdng cda quang pho
lién tuc. B6 chinh 13 quang phd hap thu clia chat khdo sdt .

Theo dinh ludt Kirchhoff, vat chat ¢é thé hap thu cédc bitc Xxa ma no co thé phatra trong
cung diéu kién

Duang pho hdp thu
ciia hot Natri

Cuang pho phat xa
cua hvi Natri
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[II- May quang phd
bé khdo sdt cac quang phd, ¢6 thé dung mdy quang phd ¢6 hé tdn sac la ling kinh

hodc cdch td nhi€u xa. Thong thudng 1 mdy quang phd cé ciu tao :
a) Ong chuan truc : Gom khe hep F didt ¢ tiéu dién ctia thiu kinh hoi tu (goi l1a thiau
kinh chufn truc ) ¢6 tic du ng tao ra chum dnh sang (phuc tap) song song
b) HE tdn sic : ¢4 thé 1a lang kinh hodc cdch tf .

NEu hé tdn sic 1a ling kinh thi cim tia song song tir ong chuén truc qua lang kinh sg
bi phan tich thanh céc chum tia don sac song song (mg véi cac goc léch khac nhau, trong do
anh sdng do l&ch it nhdt, dnh sdng tim I&ch nhiéu nhat.

Néu hé tdn sac la cach tu’ thi chm tia song song tu ong chuan truc qua &ch tir s& b
phan tich thanh cac chum tia don sdc song song tng véi cac goc nhiéu xa khac nhau (méi anh
séng don sic sé co nhitng chim nhiéu xa song song tmg vdi cac géc nhiéu xa khéac nhau), trong
dé dnh sdng do 1éch nhiéu nhat, dnh sdng tim 1&ch it nhat

¢) Budng 4nh : ¢dm thau kinh hoi tu (thau kinh budng dnh) va man (hay kinh md hodc
phim,kinh anh) dat tai ti€u dién cta thiu kinh . C4dc chum don sdc song song lo qua
lang kinh hoz‘j‘c cach ti t61 budng dnh s& dugc hdi tu tai cdc vi tri khdc nhau trén man tao
thanh quang ph6. Quang phd nay dugc quan sdt qua 1 kinh ldp hodc ¢6 thé duge chup trén
phim hay kinh anh.
Néu hé tdn sac la lang kinh thi chi thu duoc 1 quang phé .
Néu hé tdn sac 1a cdch tr thi sé thu dude cdc quang phd bic 1,2,. ... ddi mot ddi
xing , G 2 bén quang phd bac 0 . Quang pho ¢6 bac cang cao thi khd ning tdn sic cang

manh ,nhung ¢6 cudng do sing yéu hon .

Neudn phat quang pho ¢é thé 1a ngon Ida (nhiét d6 khong cao,chi cé thé kich thich
cdc nguyén to kim loai kiém, kiém tho va halogen); cac loai dén phéng dién(chira khi hay
hoi nguyén t kim loai & dp suit thap); hd quang dién (hiéu dién thé giita 2 dién cuc khong
cao ldm : vai chuc téi vai tram von, dong dién ¢6 cudng do tr vai ampe tdi vai chuc ampe,
tao ra nhiét do khd cao ¢d vai ngan do, du kich thich hdu hé€t cdc nguyén td, tao ra quang pho
nguyén tf trung hoa) , hodc tia Iva dién (hiéu dién thé va dong dién khd manh, gdy kich
thich manh liét, tao ra quang pho chti yéu 1a cta cdc ion)

[V- Quang pho nguyén tu ¢ 1 electron hda tri
a) Pai cuong : Pai dién cho cdc nguyén tif ¢6 1 electron hda tri 1a cdc nguyén ti kim
loai kiém nhu Li; Na ; K;Rb;Cs; ...
Pac di€ém chung 1a electron héa tri & trang thdi nsy, , va trang thdi co ban cuia
nguyén tu 12 n ’S,». Vidu Na c¢6 trang thdi cd ban 12 3 e
Tr trang thai S 1a trang thai don ; con cdc trang thai khac (P; Dy F; . .) déu la trang

thai kép (do tudng tac spin —qui dao).
Cac chuyen ddi1 gitra cac trang thai dirng trong nguyén t phai thoa man cac diéu

ki€én sau diy goi 12 cdc qui tac lya chon :
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[ An bdtki  :chuyén ddico thé xay ra giita 2 trang thai ¢ sO lugng tf n bat ki

ALl - chuyén doi chi c6 thé x4y ra giita 2 trang thdi ¢6 sO lugng tir L
/ khdc nhau 1 don vi, nghia 1a gitta trang thai S va P ; hodc giita trang

thar Pva D... ..
2 e e 2 9 e EY o aE 2
AJ=0;+1 :chuyénddi chicé thé xay ra gitta 2 trang thai co soO lugng tr J
| ¢idng nhau hodc khdc nhau 1 don vi

b) Cdc day quang phd cua kim loai kiém
Do ¢6 cau tao gom 1 161 (hat nhdn va cdc I8p electron bdo hoa) va 1 electron hoa
tri bén ngodl tuong tw nhw Hidrd nén quang phd ctia nguyén ti kim loai kiém ciing gom céc

vach ¢6 thé sap x€p thanh cdc diy : day chinh,day thanh, day khuéch tdn va diy cidn ban
(con gol la ddy Bergmann)
Budc song cia cac vach quang pho hap thu trong thuc nghiém cho bdi cdc cong

thirc sau day :

e ] 1 ] = ;
Y = i =R - ~-—] = mSEnk (day chinh)
| 4 _(;‘J'z-—ﬁ') n—pl |

- : o , ]

vV = L R ]—— ——— i =mP - nd (day thanh)
( L(m = p)' (H =8

S . Iy .l e iy

v o= =R .~ P 4D (day khuéch tdan)
A (1 — f:})' (n—d ) |

| N Aot _ T 2

==l T 1D (day cdn ban)
A (11 —r_'/_)' (}”— F) |

. trong d6 m ; n 1a cdc s6 lugng ti chinh va n>m
s,p.d,f 12 cdc s6 hang hiéu chinh ¢ gid tri khdc nhau dé1 véi tirng nguyén t
m-s ; n-p ; m-d; .. 12 s6 lugng t& chinh hiéu dung

i R R R . s o ~ A -
mP= —— ; nS= —— ; mD= - ;. ..goila cac s6 hang quang pho
(m - p) (n—s) (m—dY
Vidu : cdc diay quang phd cia Natri dugce biéu dién :
Day chinh ;: v=3§-nP (nz3) Day thanh: v=3P-nS (nz4)

Day khuéch tdn: v =3P-nD (n>3) Day cinban: v=3D-nF (n24)
Béng sau day cho biét gid tri clia cdc s6 hiéu chinh s,p,d,f dng vdi 1 sO nguyén tl

kim loat Kiém e 3 S

i Kim loai ; ik B3 02T 51 sl f

R g W o A b B 0

T Na ar| Cps8ni 088 ) s 0l 0 ;
R Y Pl i ke A0A8. 5, D8]

Rb 37 32 [am | a8 80

| Cs | 55| 413 | 367 | 245 | 002
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Khi khao sat quang phd phat xa clia cdc nguyén t kim loal kiém ngudi ta nhan thay :
e cic vach trong day chinh ( do su chuycn doi tr trang thai P vé trang thai S) va
cic vach trong day thanh (do su chuwn doi tr trang thai S vé trang tha1 P ) déu l1a cac vach
kep
o cic vach trong day khué&ch tdn ( do su chuyé€ 50 doi lrang thai D vé trang thai P )
v cdc vach trong day cin ban ( do sy chuy én doi Y trang tl 41 F vé trang tha D) déu la cac
vach boi ba
Didu nay dude giai thich dya viio tudng tac spin — qui dao cac trang thai déu la trang
thai kép (uru trang > thal S); va dp dungc ic qui tac lya chon da néu trén

2 2 2 21
e S PEE _"Sif’j Dﬁ;g F?;g
J [ 2 '_ 3 P
i -PUE HD};: l:‘:f,,rg
._'L 25 \ 4 2 j_, 2
Py P3/ | Dsn
l e h 4 iag JI . 7 2
“—#—"SHZ Pl.f'?. PH?. Dm
day chinh day thanh day khuéch tan day can ban

Vi vay ki hiéu s0 séng cua cdc vach dudc biéu dién nhu sau
day chinh {v S =0 Pip vd1i n=2m

Vo= IT‘;;—S”: - N »-pmz

day thanh [ v =m ’p., -0 S vl n>m
JL v =11 F} = _S“j
- e 5 2 s . il
day khuéchtan| VvV = m Pz - I Dw vgi n=m(tru L thi n>m)
o
Yi=w Py n’Dsp

2D 2
Vv =111 } 12 - 1 D_:;;j

day can bdn [ vV = nDsn-nFsp V6L pzm (trir Li va Na thi n>m)
v m Dy - n"Fap
v = Dag =1 Bz
Chid v rang cac vach quang pho trong cung ] vach kép hay vach boi ba c6 cudng do
khic nhau . Bang thuc nghi€ém, ngudi ta suy ra {1 $8 cudng dd cua cic vach kép (trong day
chinh va day thanh) 13 2:1 : U s6 cudng d6 cua cac va ach boi ba trong day khuéch tan la 5:1:9
1} s6 cuding do cua ciac vach b1 ba trong diy cin banla 14:1: 20 .
Hinh vé sau day biéu dién sd 46 mac ning lugng va cac dich chuyén gitia cic trang thai

cia 1 s6 nguyén tr kim Joal kie m
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V- Quang pho nguyén wr co 2 electron hoa tri
Pai dién cho cdc nguyen W ¢6 2 electron héa tr |
nhu Be:; Mg ; Ca hodc cac kim loai nhom IIB nhu Zn, Cd, Hg

Dic diém chung la cd 2 electron héa tri nam trong phan 16p ns da

5 Héli va cac nguyén tr kiém tho

bao hoa , va trang

thdi cd ban cia nguyén ti 1la So.
Khi kich thich nguyén t& thico the | trong 7 electron héa tri hodc ca 2 cling bi kich
thich. khi @6 spin ctia 2 electron nay ¢c6 thé song song (dng vdi ndng lugng thap) hoac trd

thanh d6i song (ng vé1 nang ludng cao). Do d6 nguyén tr ¢6 the ¢6 2 loai trang thdi dung

don va bo1 ba.
~ # I s Pt o~ ? ~ * . -~ * 3
5t it nhau .Vi du d6i vdi nguyén to Héli ,hicu so gitrta 1s2p "P;

(Cdc trang thdi bo1 3 1
\. ; 3 ~ 4| . el .o 3 - 3 - - ~ ,o
va 1s2p P, 1a 0,077cm ~ , hi€u so giua 1s2p "P, va 1s2p "Pyla 0.991cm’ .Con trang thai

1s3d "D khong thé phéan tich dudc.)
Chuyén ddi gilra cac trang thdi dirng trong nguyén tuf phai théa min cac qui tac lua chon

" An batki

A=

< Al=U 2 (loai tr trudng hdp chuyén doi gitra 2 trang thal cO
ciing s6 lugngtr J=0)

AS =0 : chichuyén ddi gilta cc trang th4i c6 cung do bo1

5

Tuy nhién qui Zc AS = 0 ¢6 thé bi vi pham trong trudng hop nguyén tI ¢6 Z 16n (Vi
du nhu Hg), nghia la co thé xay ra chuyén ddi gilra cdc trang thai khac do boi. Cdc vach ph5
twong Ung goi 1a cac vach licn to hdp.

DGi vGi Heli, chuyén doi tir trar
khong thé xdy ra vi vi pham qui tic AS = 0. Do do néu
trang thai 1s2s ’S, thi n6 ¢d thé ton tai trong trang thdi nay

12 thai 1s2s 7S, xudng trang thai ¢d ban 1s1s'Sg
nguyén i Héli bi kich thich [én (61
At lau, vi vay trang thdi 1s2s s,
dudc goi la trang thai siéu bén

Vi vay quang phff; nguyén (0 khd phirc tap, cung g
sdp x€p thanh cac day nhu quang pho cla nguyén t ¢6 1 electron hda tr1.

Hinh vé sau ddy biéu dién so d6 muc ning luong va cdc dich chuyén giifa cdc trang

thii ciia | s6 neuyén ti c6 2 electron hoa tri

5m nhiéu vach, tuy nhién khong the
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VI- Quang pho tia X
I- Mdy quang pho tia X gom cac bd phan chinh :

a) Neudn phdt tia X : 12 6ng phdt tia X (0ng Ronghen) , d6 1a 1 binh chan khong, bén
trong ¢6 catot dung dé phat xa electron ; d&i catdt 1am bing kim loai cé dd ndong chay cao
(131 véi anot). Hidu dién thé U gida Aot va catdt ¢ thé 1én (61 hang chuc van von . Tia X
phatra t¥ 6ng nay la tia X khong ddn sic (gom nhi¢u budc song khac nhau). Hi€én nay ngudi
ta diing nguon phat tia X la 6ng Coolidge (dudc cai tién tr ong Ranghen) ¢o hé st dung vdi
dién xoay chiéu va doi catdt duoc gidi nhiét bang dong nudc lanh chdy qua, nén kim loai

dung lam doi catot cd thé 12 cdc kim loai thdng thudng

~ i

Ay
-
i ot

S [V L L [T IOR
I l Ong Coolidge

b) Hé tén sic: 12 cdch tr nhi€u xa tv nhién, d6 la cdc tinh thé mudi vo co .Cac tia X
phan xa trén tinh thé ¢6 thé tao ra cdc cuc dai nhi€u xa xdc dinh bdi hé thirc Wult — Bragg
2dsinf = kA
trong d6 d 1a hing s6 mang tinh thé (cling la chu ki cua cach tir)

k 12 bac nhiéu xa ; 0 la goc nhi€u xa

Hiéu dwong di

2dsin

£
enllimators = .

May quang pho tic X

CuuDuongThanCong.com https://fb.comy/tailieudientucntt
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T d6 v6i 1 back x4ac dinh , Ung vG3i 1 ¢6cB chi ¢6 tia X c6 budc séng xac dinh ma1

tao dugc cuc dai nhiéu xa, nghia la nhd cach tu tinh thé ta ¢ thé 14y dugc cdc tia X don sic
) Buono 2nh : thue ra la 1 budng ion hoa dé ohi nhan cudng do cua tia X don SAC

\’/—I Cach dien
/

(—____-,__,'_'_"_'"_—

L \j_:‘ifﬂnjtﬁ i
e — e —
e

Buong ion hoa dé xac dinh cuone dé tia X
= e R ~ 100 V

Ciea so cho tia X vao

V1.2- Cac loar quang pho tia X 10 s o e
a) Quang p >ho llg_} llt 0 tyi

Con dudc gol
ng toC nhd hlLU dlt n thé U) va mAt dan nang

lugng do qhiéu va cham v@i nguyen (1 doi catot va dong thdilam
n6ong doi catot. Quang pho nay khong phu thudc vao ban chit cla
461 catdt ma chi phu thude vao hu_u dién thé U gita anOt va catot .

Quang pho co cuc dal pho dich vé phia song ngan khi U ting va a co

gi¢i han veE ¢ phia song I’Wdl] A, Xac dinh bdi cong thuc cua Duane

Cwong do tong J.:'.i.r'

ra tu catot (va dudc ta

= ch

=3

Hunt: °© ekl = h ‘, o

i/'-

1

1idola vico | 30 it electron bi mAt hau hét hay toan bo nang

lugng trong va cham don vGi nguyén i d61 catot, khi do nang lu’dng

cht wen héa hét thanh nang lugng photon tia X e £ J{” - J
b) Quang pho tia X vach: o

Pay la quang pho tia X dac trdf

dién thé U c6 gia trl rat cao (phu thudc vao nguy
v chdng chitlén quang phu lién tuc. Vidu n&u doi catdtlam

ng chi xay ra khi hicu
an th d6i catt) o i

bing molybdene (Z=42) thi khi U< 35kV chi ¢6 quang pho tia X Lo
lién tuc va khi U 235KV mdi xuat hién quang o pho vach. it sk )5
Quang pho vach dic trung cho nguyén tu d6iameue, Soabin

gOm nhiéu day ki hicu la day K diayL;ddyM,..Trong trudng

hop nay electron phat ra ar catot co ddng nang (4t 16n co kha
ning xuyén siu vao l6p vo electron, kich thich cdc electron thudc
lam cho cac electron nay bi danh bat ra
ng trang thai ludng e bi bo tron argac |, o M i ra M 5 ”lﬂ
nhay vao ¢ chiém cho va phat Bude song (A) |

cic 1Gp sfu ben trong
khoi 1gp do va tao ra nhu
clectron khdc & cdc 16p beén ngoal se
ra cdc photon theo ien dé 2 cua Bohr.
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JURE 8.13  Thez origin of X.ray spectra

Vi du khi electron thudc 16p K br kich thich, D s SRR e RS
. i | n=3
e o * | | v
c4c electron & cdc 16p L hodc M hodc N,. . . e el - A
. - ~ P ; = =5 . i 1 M M“ri
nhdy vao chiém chd | thi cdc photon phatra U e
it o - A e o wrien iy T ' = | O R — n=3
tao thanh day K (gom cdc vach Ko Ky K, .- ) | Bt
Tuong néu clectron thuodce 16p L bi kich e e
? - - wa . | : ! | i !
thich, cdc electron ¢ cdc 16p M, N hoac 0.5 ) = TN o
| _
|

nhay vao chiem cho ,thi cac photon phatra tao

thanh day L (gdbm cdc vach S e
Do tudng tac spin —qui dao ,cdc vach quang
ph(?; thubediy K ( K, Kgo 5y, - ) déu la vach :

'K"f; EKEI
= B & [ Ksl |
kép . Cac vach thuoc day L. M ...co cautap ral £
phuc tap . | $iN
Qui tic lua chon cho chuyén dot gitra cac Eas
trane thdi cing tuong tu nhu trudng hgp cua nguyen aas
(7 ¢ 1 electron hoa tr ’ A i i
/
: J/2
=1 1= o
- e,
3 | =
(n=) il=\Y =
= A =0 |
\A 4 3/2
{ a1
1l 1 ¢_
(hi= 21 = U — 2
Lq
s s

2 9. :
; - 3 Nl oy e o ais i 1 CONg
S6 song v (hodc bude song /) cua cac vach trong quang pho dac trung cho bdi g

thite thuc nghiém ciia Moseley (1913) :

-

_1~‘II ql ' ==
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B

trong d6 A,B 1a cdc hing s6 phu thudc nguyén tr d6i Am cuc va diy vach .

~
]

Vidu v6i day K thi B=1 va do6ivdivachK, thi A~ 4 R

Voirday Lthi B=74 va déi véi vach L, thi A= o7 Ry,
I

—

e — —— e =
e

[1-3. Su hédp thu tia X — Quang phd hip thu
Cho tia X don sac di qua vat hdp thu (vi du cdc 14 kim loai

mong). Chum tia 16 dugc ghi nhan bdi budng ion héa; cuding do I
cda chum tia 16 dude bi€u dién bdi s6 chi ciia dién k& . Thay doi bé e
day x clia vat hap thu, dudng bicu dién cudng dé tia X truyén qua | |
theo bé day x cO dang nhu hinh veé. Két qua nay cing tudng tu nhu | N
st hdp thu 4nh sdng biéu dién theo dinh luit Beer: 1=1,e™

Vil la cudng d6 tia X téi; [ 1a cudng do tia X truyén qua -
(e la hé s6 hap thu tuyén tinh ( phu thudc vao vat

hap thu va budc séng cua tia X)
Do thi bi€u dién su bién thién cia hé s6 hdp

thu tuyén tinh p theo budc soéng A cua tia X goi 1a
pho hap thu tia X cta chat khdo sdt. 0
Vi du pho hip thu tia X cta chi nhu hinh vé |

[11- Ap dung cua quang phd nguyén td

Quang phd nguyén tu ¢o6 rat nhiéu ap
dung trong cac lanh vuc khoa hoc —ki thuat.

Cac-nghién cltu vé quang phd nguyén o gil

val tro dac bi€t quan trong trong viéc tim hiéu

Heé s0O h::f;: thu tuyen tinh u

3
cau tric va nhitng tinh chat cda nguyén uf .
Su déu didn cua cdc quang phod nguyén tr cho
phép lam sdng to nhitng chi ti€t vé ciu tric

cua cac Igp dién tu , xac dinh vi tri cua moi

05 10 K iz

electron trong nguyén tu, vi tri cua moi nguyén ]
Burde song (A)

t6 trong bang phan hang tuan hoan.
Nghién cifu ciu tric tinh vi clia cac vach quang pho va su thay doi cda chiing do tac
dung cta 1 trudng luc ngoai cho phép thiét 1ap nhitng dinh luat vé nhitng hién tugng cling
1ong quat nhu hién tugng ludgng t hoa trong khong gian. Su hi€u biét cdc dinh ludt ndy dan
t§i gidi thich dinh lugng cdc tinh chat tif ciia nguyén i va ion. Sy phdt trién hién nay cda vt
i hoc cling 1 phdn nhd vao su tién bo cla quang phd hoc . Phép phan tich bing quang pho
phét xa (dinh tinh va dinh luong) dudc dung rong rai trong nhiéu lanh vuc khoa hoc — ki thuit
nhu thim do dia chat, phan tich kiém nghiém trong cdc nganh luyén kim, dugc . . . vi nhiing
dac tinh quan trong va vu viét cia né nhu d6 chinh xdc cao (107"'g v6i Sr ; 10" vdi Cd,Mn,
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Ti: 10%g vgi Li,Te . . . ), nhanh chéne © it ton kém cdc mAu vat phin tich va héa chit; ¢é thé

phén tich nhi¢u loai doi wiong khdc nhau;

BAI TAP
|/ Vi€t ki hiéu bi€u din s6 song v cla boi ba diu tién thudc day cin ban ctia Kali
2/ Vidt ki hiéu biéu dién sd song v cla vach quang pho ¢6 budc song dai nhdt trong boi
ba diu tién thudce diy khuéch tan cia Natri
3/ Ning lugng lién két cua electron hoa tr1 trong nguyén (o Natri la 5,14eV
) Cho s6 hang hi¢u chinh s = 1,37. Suy ra gid tr1 cia hang s6 Rvdbug cua Natri
b ) Ning luong cia photon trong dich chuyén tir trang thdi 3P vé trang thdi
3S1a 2,1 ¢V. Suy ra gid tri cua s6 hang hiéu chinh p
4/ Cho s6 hang hiéu chinh s va p cua nguven it Liti 12 s = 0,41 ; p=0,04. Cho hang sO

Rydberg ctia Liti 1a R = 1,09729. 10" m". Tim budc séng va tan s6 cua photon trong dich

chuyén tr trang thdi 3S vé trang thai 2P va tr trang thai 2P vé trang thai 2S
5/ Vach D caa Natri la vach kép g oHm 2 vach sat nhau c6 budc song 5800A va 5896A thudce

diy chinh va Ung vdi dich chuyén tir trang thdi 3P vé trang thdi 3S. Viét ki hiéu so song
cua vach D va tinh khoang cach nang lu’dng oilra 2 trang thai 3° quﬂ va 3°P 12

6/ Tim hiéu dién thé phdi dat vao 2 cuc cua 6ng Ronghen dé quang pho tia X lién tuc ¢6
budc séng cuc tieu 1a 0, 124A . Suy ra vin toc cta electron khi tdi d61 Am cuc . Bo qua

vin t6c dau cua electron
i \/a{_h K, trong quang pho vach tia X cia nguyén tu Coban o budc song 1 79A
) Dung cong thirc Moseley d€ ki€m chung lai nguyén tr s6 Z ciia Coban

b) Suy ra hiéu nang lugng giva 2 trang thai Is va 2p trong nguyen tu
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