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KHAO SAT SU MO RONG CUA VACH QUANG PHO PHAT
XA VA HAP THY CUA NGUYEN TO BAC ., : 32040
TRONG PHAN TiCH QUANG PHO MAU QUANG

Savay keomany
Nguyén Van Biru

M¢ dRu :

MAu quing la méu rdt phue tap 2om rdt nhiéa nguyén ) ¢6 ham luorg il
16n va ciing r4t nhd. Trong phuwong phap phantich quang pnd vacdimh ham lvong
cdc nguyén 18 trong méu dia chit cac nguyén t& 46 lai anh huduyg lan nhau ve
mit vat Iy, hoa hoc trong ngudn siang phan tich (hé quany, ngorn 1Ga) lam dnh
‘hudng d&n d¢ nhay va do chinb xdc <tia phép (hén tich,

Bai b4do cao ndy nh#im oghiéa cau uhing arl huwdng tién d61 voi s+ n &
réng vach cia nguyén t& phantich trong phuong phap phAn tich quang 16 véc
dinh cAc nguyén 6 trong mau quang.

K&t qua, nghién ciutrén gcp phin ddnh gid day dido chinh xac c¢ta phurong
phap phan tich quang phd xac dinn rguyén 18 Ag trong miu dia chit bang
phuong phap quang phd phat xi va hip thu nguyén ti.

1. Cong thac dung d® tinh sy mé rong vach:

T cong thice co ban clla miu giao thoa k& Fabry—Perot [1.2]

2ne cosg -+ KA
véi: n — Chi&t sudt khong khi: ¢ — Khodng cach gifra 2 ban
¢ — Géc 1¢ch ; K — Buc gisno thoa ; A — Buéc séng.
C6 the suy ra duoc ¢dng thire tinh syt mé& rdng vach quang phd:

AtAT -
Al = 7‘5;—— (2)
Trong d6:
AMX : Ban @9 réng vach, f : Tiéu cy thiu kinb {rudc khe méay don sdc:
_ 1 tiéu cu thiu kinh budng &4nh
. f,  ticu cir thdukinh chulin truc
r :Ban kinh van giao thoa,

Ar: Ban d¢ réng van,

Ck 2 phuong phap quang ph3 phal xa va hfp thy nguyén tit, vach chha nguyén
t8 bac dung d& mghién cuu la :
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My o 3280A% 1A vach cla s chuy&n doi ta mae 30473K vé mic co ban (don
Vi Kodoo la Kayser va binyg cm Y3 -4).
Phn |
V) KHIO SAT SU MO RONG VACH Ag TRUNG QUANG PHO PIAT XA
' Kh&o sat nhi¢r dé cac dang di¢n eyxe [6. 7|
Cac dang ditn ¢ v dung d& nghién ciu co 3 diang sau day :
1. Dang dién cuc thudng voi duing kinh 16 trong 3,5mm d6 sau 3mm

2o Dan s dién cire ticn véi duong kinh ngoai 4mn va véi duong kinh 13 trong
2min, dé sdu 4.5mm.

3. Dang dién cue that voi dirng kinh 16 trong 3,5mm, 44 sdu 3mm.
May maoc <t dung : — May don sic PGS2, Ho quang 1r2 va mayv UBI miot chiéu,
kinli anh TUnl

Dins phuong phap xac dinh ty s8 cuwong do cia 2 vach cia ciing nift nguyén
t8 A% 1inh toin nhiét d¢ (3] O day ching t6i dung 2 vach Zn v6&i buée s6ng
Ryt 3075,9 A® v Ayt 3072 A° 48 xac djnh nhiét do.

Mau dwoe chuldin bi voi ham lurong Zn 6 dinh 0,3% va céc bam lwong Na,

K.Ca, va hon hop (K + Na + Ca) tee 0,39 d€n 109%. ChE d6 chup duge chon
nihwr sanc: o quang mat chidu 10A. ho quang xoay chiéu 10A va 20A.
K&t qua thu diroe : CA 3 dang dién cue trén thi dién cuc thir 3 co nhiét 19 cao
nhiit Nhiet do khi dung dong mot chidu la 6650°K . khi ding dong xoay chiéu
oA Lo 6500°K va 204 1a 6990°K K hi them nhing ch4t phu Na va K thi nhiét do
b quing wam nuiéu pad ja 5300K cling nhu khi them hén hop Na 4 Ka 4 Ca
thi nniét 3o ho quang giam nhiéu ahdt ciing la 530°C : ngwoe lai khi thém chit
Pt oo tar it do b quang khong thay .i8i.

2 hao siat se mé rOng quang phd vach caa Agirongmiu quang (A: 3280 A°):

D& Ggiaten cou s omd rong vach quang pho Agchuang toi» dung giao thoa ké
Faiiry pero thich anh cip phér hop vor may don sie PGS2 [2].

Miu ehuin 1A méu dia ehit trong, nhom Pirit ving m#t nguyin (8 Ag, voi
cac thang phin eda cice aguyén t8 con tui trong mau da hi€t treoc. Mau duge
piatheo nons do Ag tor 3.10-9 . 10 “bor. Chon mot miu ¢ nong 4o bac thich
hop lam nen va thay a0 nong do Na tir 0,59 .. 0.059%, iy d1én cuc dang thi 3
i dicn cge noaien eira va ap ding cong thive (2) d& tinh toan.

Keét qua thu die -

§ 5 @

(ia Irjcia ban 09 rong ca b 3280 A® cho trong bing sau:

{ Nong 0, N i o dong] o, ox |
| “Aa gy | 2% 3280 (A%) ! Na () | A 3280 (A°) Ay | AR 2280 (A°)
e T .o i I | - S
P31t 001725 WY 005 L 0.01393 wlosd 12 10,0106 - 10—"

j D.10=7 an1INg 4 10-3 | 0 001431 +-5.10-% [ 14 10,0167 - 8.10~*
AU UH2TA S RAY gy 0.01604 . 10~ 16 10,0229 L2103
é } R | 00225 g gt | 200100235 42,1073
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Nhan xét két qud: Khi thay ddi ndng d6 Ag v 3.10-*9% dé&n 107°¢ thi ban d¢

rdng vach Ag (A A 3280) ting 1én rit chm tr 0,0172A° dén 0,0254 :\" (hinh ).

— Khi trong miu Agcé ndng do Na thay ddi tur 0,057) d&n 0.5% thi bando
réng vach Ag (AA3280) ciing ting lén tir 0,01393A° d&n 0.0225 A° (niah 1).

— Khi thay @%i cwong 46 dong dién tir 12A dén 20A thi ban dd réng vich
Ag (AA3280) ting l&n nhanh tir 0,0146 A° dén 0,0235 A° (hinb 2).

B) Khdo sdt st mé rong vach quang phb Ag (AAg: 3280A°) bang phuong phap
hé&p thu nguyén tir trong ngon lira khi Acetylene (C.Hyg):

L. Bo tri thi nghiém : Thi nghi¢m diwrgc ti€n hanh trén may bhip thu nguyeén

tlr Jarrell Ash Nippon cia Nhit ban. Theo diéu ki¢n cho phép chuug t6i dat Lé
quang hoc thém véo may trén theo hinh khoi duoi day

}1 F.P F(' g 7 ey

So do khéi : Buong di cla inb sang.

1 — Dudng nét lidn la duwong di coa anh sang b tritheo thi nghiéim; Brong
nét dirt 1a dudng dicia 4nh séng theo méay chua bo trithi nghi¢m; H.C {Hollow
cathode): Dén cathode rdng cda nguycén t8 bac (Ag); [, [5: 1a thu kinh trude
va sau ngon lira cia may chua b tri theo thi nghitm; g, gu g g 14 guong
phdn xa miit rgodi biing nhém ; F.P: 1a giao thoe k¢ Fabry-perot thach ank; Fr.
Fr:la khe viao va khe ra ctua may don sic : M:1a hé mo6 to dwa khe ra Ién va
xudng; miii tén «a» la chicu [én vA xubng cda kbe ra (Fr); 62y —
quang dién cua may va ghitrén may tu ghi Ha lan; B: i ddu phu o

i ahin
gon L.

2. Mau chudn® Mau durg dich chufin did duge tao ra i maa dia chat (nhu
& phin plat xa) voi ham leong Ag thich hop lat. 1019 d8c 16=79,. Nghicn
ctru Anh budng ctia Na va K d€n sy md& rong vach Ag: voindng dé Ag thichhop
va thay d8i nong @6 Na va K méi thir voi nongdo 2.10-2¢, dén 2,100

3. Qua trinh tién hénh do: Dén catbode rong Ag duoc chicu sang vl cOug
suilt dong Imax == 15mA. Anh sang duoc tap trung vao ngon lia duge ddt boi
khi acétylene (CoH;) + khong khi va tao su nguyén ter hoa man dusg dich Ag
trong ngon lira nay. Anh sdng qua ngon lra di theo duér g nét lién trén pban
thf nghiém vao khe vao (Fv) may don sic, Ging mOtlucvai viéedua idu viongon
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Hrathi b moto bit du chay, dich chuy®n khe ra (Fr) va bo tr ghi ciing bit dau
hoat Iony. Dan rathode rdng va ha <8 khufch dai cia 3y duoc ¢d dinh tir dhu
déi cudi sudt qua trinh do.

He vw:ito chay vai van t8c 1/5 fcm/s va bd tir ghi chay véi vadnt8c 1/2 cmys

L - Kél qudi thu dwec: Do ban da réng (LAAg) elia vach Ag: MAg: 2280A°
tinh theo ng thire (2) & phiin §.1,

T A3 AoEE N, A6 | AAg (A° N.do DAAg (A°
J\;.(”b) '/' g(‘i’ L\'vn(%)j L g\ ) f\(?d) am e Ll g( )

| | T
Fat xa™ 9,024 -15.10-* 0,02 10,0213 -+ 9.10—* 0.02 0.0246 4 2.10—*
0.0001  [0.020 --2.10-% 0,01 0.0253 -- 3.16=* 0,01 0.024 —+ 8.10-4
(,0003  [0,0251 - 1.10-* 0.00% 0.0226 + 10-% 0002 10,0033+ 5.10~4
0,0005 10,0275 + 3.16—* nén 0,0230 - 2.16—*

(») Auh sfng dén cathode rong Ag qua ngon Ira chua dua miun cé Ag viao

Nhan xét L8t qud: Khithay dbi nong d¢ Ag tir 10~4% dén 5.10-*% thi ban
d¢ rong vach tang tir 0,020 A° dén 0,0275 A° (hinnh 3).

— Khi thay dbi n6rg dd Na trong méu bge (AR) tir 2,10-%¢9; d&n 2.10-%Y%
thi ban do rong vach Ag khong thay ddf chi dao dong xung quanh gla tri ciia bAn
do roug vach Ag khi chua cé Na (n&n) (binh 3).

— Khi thay d3i ndng d8 K trong miu bac (Ag) tir 2.10-24&n 2.10-29% thi ban
a6 rong vach Ag ting tir 0,0133A° d€n 0,0216 A° (hinh 3).
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flinh I: Dudng cong bida didn s¢ m& rong vach phat xa Ag (AAg: 3280 AY%):
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— theo ndng 49 nguyén t6 baz (1)

— theo n3ng 4 nguyén t8 Na (c8djnh nbné dd bac (Ag) (2)
Ghi chi; Puong cong bidu didn su m rong vech Ag [(2Ag:328CA°) (L)) tinh
theo 1¥ thuyét cdng thirc su m& rong Doppler (3).

AA
(A‘){\
+
aoes
3280~ (4) e
—— —— 7/
/4
— ¥
Il Sammsse s T o T

Hinh 2: Dudng congbidu difn su'm’ rong vach phat xa Ag (2 Ag: 3280 A%) 'heo
cudng 46 déng di¢n hd quang.

Ghl chti: Dudng cong bicu dién sy mé rong vach Ag [(AAg:3280A° (L)} tink theo

1¥ thuy®t eéng thirc sw md roéng doppler.
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Hinh 3: Duong cong bitu didn sy thay d5i ban dé rong vach hip thu Ag (hAg*
3280 A°) theo ndng 40 N, ciia Ag (1) cla Na (2), caa K (3).
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KET LUAN

ay Phicong phép quang phd phdt xa:

- Vice ting mit donguyén tir Agtrong ngon lia hd quang ciing nhw cudng
do dong di¢n Lim t&ng ban do rong c'a vach Ag,

— Trong rgon lira hd quang co vhi¢t do hang nglin d¢ :6 thd nguyén tir
b6 cav n vyén t8, va c6 thd jon héa cac nguycn 18, nb&t 1a chc nguyén t8kim
oi hidm ¢4 the jon héa thdp. Do d6 frong rgon Ita ho (uang s& xuiit hi¢n 4p
lye dicn tic, ion, nguyén tir va ca phin 1, mit kbae, do tac dung cla nhiét d¢,ap
sult, dién ‘rudng v.v... dd ban r¢ng cla vach quang phd tdng 1én (6.7).

by Pluong phdp hap thu ngnyén t4 :

Vi¢e tiing mat d6 nguyén i Ag trong ngon lira cling ldm cho ban do rong
cha vach Ag ting lén

-~ I'rung ngon Ilra khong khi + Acétylene (C.H,) v&i nhict dé 2160°C thich
€d kha wdrgtao thinh ion cia nguyén t& kim loaikim logd ki®m véi the ion héa
rat tuip nhue K. Rb va Cs. Nguoe lai doi vol nhirng nguyén td kim logi kidm ¢6
thé ion héa cao hon lai it ¢é kLi ndng tao thanh ion nhu Nua va L (5). Vay khi
tdpgncog do Na vao miu thi ban dé réng vach Ag khong téng lén,nguege lai khi
ting nong d6 K vao trong min thi trong ngon lira khong ch! ton tai nhirng
nguyén Ur siin ¢6 trong miu ma c6 cA diéntl, phén tir vaion tedolamcho ban
dd rdng vach Ag tdnyg lén,

1

Sumd réng thu duge bing 2 phuong pbép trén la s chdng chit cac 46 mé
rong do cac nguyén nhén khac nhau xiy ra trong h3 quang cfing nhw trong
ngon {ta
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Capait Ksomanu, Hryen Bak buy

PACLUMPEHHUE 3SMUCCHOHHH X 11 ABCOPLIMOMHHDIX JHiHHH
CEPEBPA B PYIIAX (AAg: 3280 AY)

[MpucyrcTsa saeMeRTOB Na K i n3McHcHHE KOAHYceTBa cepeOpa B py.ax
BJAHAT HAa pPaculIPSHHH 3MUCCHOHHHX If aOCOPUHOHHHX JTunui cepebpa. Iloay-
YBHHW2 Pe3yABTATH NPUMCHAIOTCA B KO 1L ULCTLEIIHOM 8HA.11i3C B Py ax.

Savay Keomany, Nguyen Van Buru

EMISSION AND ABSORPTION SPECTRAL LINE BROADENING
AAg: 328)A° OF SILVER IN THE MINERAL SAMPLES

The participation of the poiasium and the sodium clements, ard the varia.
tion of the silver elements density in the mineral samples have the influence.
to the emission and the absorption spectral line broadening of the silvcrelenient-

The obtained results can be applied in the quantitasive analylis of the sflver
element in the mineral samples.

Bo mén Vat 1y Quang phd
Truéng Dai hoc T8ng bop Ha Noi

Nhén bai ngay 1-8-1986

(Xem li!p fI'ang 6)
: Ulz(x) :
N 0. N SR

k
f(x.1) = h(x) EXP[EEiui (x) + pr
20

i=1 i=1
T‘ = gl’ ter, &k, a] LN ) Gk)

apanercs (€., &), — MOJAHON COBOKYNHOCTBIO M craTucTHra (Uj(x)..n U, (xD
npencTaBaAAeT COBOA (€, &) — NOAHOM CTATHCTHKOI

o)

Le Ngoc Buong

(G, &, 8) — COMPETY STATISTICS
In this paper we give a definition of (G, &. 8) — complcty statistics and pro-
ve that the exponetial family whese density function forms is given by

K kUt (x)
f(x.n)—h(x)up[EQiUi(x)-}- —7‘-6-—2—- + v('r])]
: - 26

!_l -1

N = (E]v coen Ek' °x pesoy .k)
is (e.¢)—compely family and statistics (Uy(x) ... Uy (3)) is (e.e)—complely statistics

Khoa Toan
Truong Dai hoc Tdng hgp Ha néi

Nhan baij ngay 23-10-1986
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