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1. Giéi thiéu vé Quang phé vach cta nguyén tu Hidro

Quang phé vach cla nguyén t& Hidro la mot quang phé phat xa, bao gbm céc
vach sang riéng |é, khong lién tuc, dugc ngan cach béi nhitng khodng toi. Su

hinh thanh quang phé nay dugc gidi thich dua trén mau nguyén ti Bo.

e Tién dé vé trang thai dung: Nguyén ti chi ton tai trong nhing trang thai
c6 nang lugng xac dinh, goi la trang thai dung. Khi & trang thai dung, nguyén
tir khong bldc xa nang lugng. Cac muac nang lugng nay dugc ky hiéu la E . VOi

n=1, 2, 3,... tuong Ung vai cac quy dao dung K, L, M, N,...

e Tién dé vé buc xa va hap thu nang lugng: Khi nguyén t& chuyén tur trang
thai dung c6é nang lugng cao ECao sang trang thai ding cé nang lugng théap

hon E né sé phat ra mét photon c6 nang lugng ddng bang hiéu hai mdc

thap’

nang lugng do: € = hf = Ecao - Ethé’p'

Tap hop cac vach quang phé tao thanh khi electron trong nguyén t& Hidro
chuyén tu cdc mle nang lugng cao hon vé cing mot mic nang lugng thap hon
dugc goi la moét day quang phé. Cé ba day quang phé chinh thuong dugc xét:

Lyman, Banme va Pasen.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 1/7



2. Day Lyman (Lyman Series)

a. Su hinh thanh day Lyman

Day Lyman dugc hinh thanh khi cac electron trong nguyén t& Hidro dang & cac
trang thai kich thich (cdc mic nang lugng cao) chuyén vé trang thai co ban, tic

la mdc nang lugng thap nhat E, (quy dao K).

Electron chuyén tir mic L (n=2) vé mic K (n=1).

Electron chuyén tir mirc M (n=3) vé mic K (n=1).

Electron chuyén t&r mdc N (n=4) vé muic K (n=1).

Electron chuyén tir mdc vo cung (n=«) vé mic K (n=1).

Mo6i su chuyén mic nhu vay sé phat ra mét photon c6 nang lugng va budc séng

xac dinh, tao thanh mét vach quang phd trong day Lyman.
b. Vi tri trong quang phé dién tu

Céc vach trong dady Lyman déu nam trong vung ti ngoai (Ultraviolet - UV)
cla thang séng-dién tu. Nguyén nhan la do muic nang lugng co ban E, rat thap
so v@i cac muc nang lugng kich thich khac. Do dd, hiéu nang lugng E - E; (vai
n = 2) rat 16n, dan dén cac photon phat ra cé nang lugng cao, tan sé 16n va

budc séng ngan, nam ngoai vung anh sang nhin thay.
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3. Cac cong thuc tinh toan lién quan dén day Lyman
a. Cong thuc tinh budc séng (Cong thuc Rydberg)

Budc séng A cla cac vach quang phé trong day Lyman dugc tinh bang céng

thirc t6ng quat:

1/A = R, *(1/12 - 1/n?)
Trong do:

e A: Budc séng cta vach quang phé (m).

e R : Héng s6 Rydberg, R, = 1,097.107 m-L.

e n: SO lugng t chinh clia miic nang lugng cao ma electron chuyén tir dé Ve,

véin=2, 3,4, ...

Vi du 1: Tinh budc séng cla vach dau tién trong day Lyman (vach Lyman-
alpha, La).

Gidi: Vach dau tién tuong (ng véGi su chuyé&n muic tir n=2 vé n=1. Ap dung cdng

thic:
1/A,, = 1,097.107 * (1/12- 1/22) = 1,097.107 * (3/4) = 8,2275.10° m™L.

=> A, =1/ (8,2275.10°%) = 1,215.107 m = 121,5 nm. DAy la budc séng nam

trong vung tur ngoai.

Vi du 2: Tinh budc séng cua vach th& ba trong ddy Lyman (vach Lyman-

gamma, Ly).

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 3/7



Gidi: Vach th& ba tuong (ng vdi su chuyén muc tir n=4 vé n=1. Ap dung cdng

thic:
1A, = 1,097.107 * (1/12 - 1/42) = 1,097.107 * (15/16) = 1,028.107 mL.

=> A, =1/ (1,028.107) = 9,72.108 m = 97,2 nm.

b. Cong thuc tinh nang luong photon phat ra

Nang luong cla photon phéat ra khi electron chuyén mic dugc tinh bang cong

thirc:

£=hf=hc/R=En-E1

Trong dé, nang lugng cla cac muc dung trong nguyén tr Hidro dugc xac dinh
baéi:
E, =-13,6/n? (eV) (v6in=1, 2, 3,...)

Luuy: 1eV=1,6.1019). h =6,625.103%].s; c = 3.108 m/s.

Vi du 1: Tinh nang luong clda photon phat ra khi electron chuyén tir mdc n=2

vé muc n=1 (tao ra vach La).
Giadi:

E2 =-13,6/22=-3,4¢eV.

E1 =-13,6/1%2=-13,6 eV.

Nang lugng photon: € = E2 - E1 = (-3,4) - (-13,6) = 10,2 eV.

Vi du 2: Mot nguyén t& Hidro phat ra bldc xa cé nang lugng 12,75 eV. Cho biét

blrc xa nay thudc vach nao trong day Lyman.
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Giai: Buc xa thudoc day Lyman nén Ethé’p = E1 =-13,6 eV.

Ta co: € = ECa

o~ Ethap => 1275 = E - (-13,6) => E = 12,75-13,6 = -0,85

eV.
Mat khac, En =-13,6/n?2=>-0,85=-13,6/n2=>n2=16 =>n = 4.

Vay day la blc xa ing véi vach Lyman-gamma (Ly), tao ra khi electron chuyén

tu midc N (n=4) vé mic K (n=1).

4. Cac vach quang phé dac trung trong day Lyman

Day Lyman cé cac vach dac trung sau:

Tén vach

Vach c6 budc séng dai nhat (A ax): tan
Vach Lyman- L(n=2)->K

n=2  sO va nang lugng nhé nhat (fin’ €Emin’

alpha (La) (n=1) in" “min
trong day.
Vach Lyman- M (n=3) - Vach c6 budc séng dai thi hai trong
n=3
beta (LB) K(n=1) day.
Vach Lyman- N (n=4) » K Vach cé budéc séng dai thir ba trong
n=4
gamma (Ly) (n=1) day.
Vach cé budc séng ngan nhat A in)
Vach giéi han n=x ->K
n=o  tan s6 va nang lugng Ién nhat (f 3

max’

day (n=1)
maX) trong day.
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a. Vach co buoc song dai nhat (A __ )

Vach c6 budc séng dai nhat tuong (ng véi nang luong photon nhé nhat. Trong
day Lyman, day la su chuyén muic nang lugng gan nhat, tic la tr n=2 vé n=1.

bay chinh la vach La.

1/A - RH *(1/1%2 - 1/22) = 3RH/4 => Am

ma = 4/(3R)

aX
Vi du: Tinh budc séng dai nhat trong day Lyman.
Gigi: A__ =4/(3%1,097.107) = 1,215.107 m = 121,5 nm.

b. Vach cé budc s6ng ngan nhat (Amin - Gigi han day)

Vach c6 budc séng ngan nhéat tuong ng véi nang lugng photon 16n nhat. Diéu
nay xay ra khi electron chuyén tir mic nang lugng xa nhat (n=w) vé muc n=1.
1/Amin = RH *(1/12 - 1/02) = RH => Amin = 1/RH (Vi 1/ = 0)

Vi du: Tinh budc séng ngan nhat trong ddy Lyman.

Gigi: A_. =1/ 1,097.107°= 9,116.10% m = 91,16 nm.

5. Méi lién hé gitta cdc day quang phé

Nang lugng cla cac photon tuan theo nguyén ly cOng nang lugng. Nang lugng

dé chuyén tir muc n, vé n; bang téng nang lugng dé chuyén tirn, vé n, va tr n

3 3 2

TU do6 suy ra maéi lién hé vé tan s6 va budc séng:

o f3; =13, +F5
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. hc/)\31 — hc/)\32 + hc/)\21 => 1/)\31 = 1/7\32 0y 1/)\21
Trong do:

* A3q la budc séng clda vach LB trong day Lyman.

. )\32 la budc séng cua vach Ha trong day Banme.

. )\21 la budc séng cua vach La trong day Lyman.

Vi du: Biét budc séng vach La la 121,6 nm va vach Ha trong day Banme la

656,3 nm. Hay tinh buéc séng cua vach LB.
Gidi: Ap dung cong thuc lién hé:
1/)\|_B = 1/)\La + l/)\Ha =1/121,6 + 1/656,3

1/A, . =~ 0,00822 + 0,00152 = 0,00974 nm™!

LB
=> )\LB ~ 1/ 0,00974 = 102,7 nm. Bay chinh la buéc séng cla vach Lyman-

beta.
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