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NOI dung

e Pac diém chung cla Laser khi
* Phuong phap bom



Pac diém chung

MOi tridng hoat tinh la khi trung hoa, c6 thé la
plasma khi phong dién.

Mat do dao 10n dwoc thanh 1ap trén cac muirc
kich thich cua cac nguyén ti ion hay phéan tw
co lap.

Do rong vach pho hep.

Laser khi c6 chum btrc xa dinh huéng cao va
do don sac lon.

May phat Laser khi cé kich thuwgc lon.



Phuong phap bom

= VVa cham khong dan hoi loai 11 cong hudng (Vi du
vOi Laser He-Ne)

= Chuyén dién tich (Vi du doi véi Laser He-Cd, Zn,
Se, Hg, Mg...)

= |on hoa Penning (chu yéu la Laser He-Cd)



Va cham khoéng dan hoi loai 2 cong huong

* Pinh nghfa: la va cham trong dé thé nang cua
nat dang & trang tha kich thich chuyén cho hat
khac dudi dang dong nang hoac thé nang.
 Phuong trinh: A+ B* A*+ BxAE




L aser He-Ne

e So do thuc
e So d6 nguyén li va cach thirc hoat dong
e Co ché phat Laser



= | aser He-Ne
= So do thuc




= Laser He-Ne
= So do nguyén li
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» Quaé trinh phong dién khi gitra Anot va Katot cung cap s electron can thiét
» Pién ap: ~2kV Dong: ~5-10 mA

» Puong kinh 6ng mao dan thay tinh = Buong kinh 6ng phét laser ~ Imm
» Purong kinh rat quan trong vi khi tang dwong kinh thi d6 khuéch dai sé giam
» Budc song laser phat ra phu thudc vao thanh phan ti 1é ctia hon hop khi bén trong 6ng
(Vi du: He:Ne 5:1 sé phat ra anh sang laser do)
» D06 khuéch dai nho (g = 0.1 m2) nén can str dung gwong cé do phan xa cao.



= Laser He-Ne
= Cac murc kich thich, bwédc song
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» Céc nguyén tir Heli dwoc dua |én mic
kich thich do va cham v@&i €ectron,
sau dé tap trung tai mic nira bén.

» Bong ndng vathé nang ctia Heli duoc
truyén cho Neon bang va cham khéng
dan hoi loai I1.

He + Ne— He+ Ne + AE

» Céc murc kich thich laser cao: 3s, 2s
» Thoi gian song: 100 ns
» Céc mure kich thich laser thap: 3p, 2p

» Thoi gian séng: 10 ns

» Quy tac loc lva chi cho phép chuyén
gibacac mrcsvap



= Laser He-Ne
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» Nhirng dich chuyén quan trong
» 630 nm (red)
» 1150 nm (infrared)
» 3391 nm (infrared)
» Mutc 1s la mirc nira bén
» Va cham electron lam cho chiing
tap trung tré lai cac mirc 2p va 3p
» Nhitng mic s va p khac thda mén quy
tac loc Iu’a’cﬂng thwc hién thém nhirng
dich chuyeén:

» 543 nm ( )
» 594 nm ( )
» 612 nm (orange)

» Hiéu sudt lwong tir: ~ 10%



Chuyén dién tich

e Qua trinh chuyén dién tich la qua trinh trung
hoa hoan toan hay mot phan ion nhanh khi n6
vacham v&i phan tir hay nguyén tir khi.

e Phuong trinh:A™ +B—> A" + B + AE
e A™ languyén tir A mat n electron.

« B languyén tir hay phan ttr khi.
« A"V 13 nguyén tir A mét n-1 electron.
« B" [anguyén tr hay phan tr mét 1 electron.



lon hoa Penning

* lon hda Penning la qua trinh ion hdéa nguyén
tr, phan tr khi tap chat do va khéng dan hoi
loai |1 v&i nguyén tir siéu bén khi co ban.

 Phuong trinh; Ay +B, > (A") +B,+e
« Ay languyén t A & trang théi co ban.

. B, languyéntlr B & trang tha siéu bén.
« (A")" laionA & trang théi kich thich.
« B, languyén tir B & trang thai co ban.



Laser He-Cd

e So do thuc
e So d6 nguyén li va cach thirc hoat dong
e Co ché phat Laser



= Laser He-Cd
= So do thuc




= Laser He-Cd
= So do nguyén li

Binh ngung Binh chira He
ap suat cao

_ Anot
Crra s6 Brewster Naoi chira Cd

Bay lanh  Catot
« Ong chtra kim loai Cd: chita 1 g kim loai cho mdi ngan
gi0 lam viéc cla ong.
e Binh chra He ap suat cao: chira He ap suat khoang tir 3
dén 7 torr.

* Binh ngung: Ngin chén hién twong kim loai lang tu khéng
dding cho.

e Bay lanh : khong cho hoi kim loai Cd ngung tu & Catot
 Ctlra s6 Brewster: noi phat Laser



Mire mdng K, e

Laser He-Cd

» Nguyén tr He hip thu ning luong tir su

= Co ché phat Laser phéng dién va sau dé truyén nang lwong
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cho nhitng ion Cd.
» Chuyén dich Laser (ng vo&i bwdc song
xanh dwong 441.6 nm vacuc tim 325 nm.
» Co ché phét ra cac blc xa nay laion hoéa
Penning:

He* + Cd — He +(Cd*)*+ e

325 b } * > Nau cung cap nang lwgng thém cho ion
xanh (lue) Cd ™ c6 thé xay ranhitng dich chuyén Laser
* & bwéc song dd 635.5 nm va xanh |a cay
537.8 nm

» Co ché clia qua trinh nay la:
— &" (rang thi cobin) » Chuyén dién tich:
He* + Cd — He + (Cd*)*+ AZ
» Hoéc va cham truc tiép voi electron:

e-+Cd—-Cd* + 2~

(trang thai co bam) e +Cd*—=(Cd")* + e
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