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Abstract: The shape of contour of absorpsion spectra is affected deeply by
experimental conditions such as temperature, pressure...In this paper only tem-
perature dependence is investigated. The experiments show that the temperature
decreases make the shape of contour sharper and shari)er. This results in decreas-
ing the half-width of spectral contours and increasing the maximum optical desity
(D max). Therefore, impurities with very low concentration were determined eas-
ily at low temperature. We carried out the experiments with SF6 at 90K. In order
to calculate the concentration which is proportional to the area of contour we use
Pascal language. ’

KHAO SAT SU ANH HUGNG CUA NHIET B0 LEN

CONTOUR PHO HAP THU
(Nhan duoc ngay 30/12/1997)

Tém tat: Nhiet do va dp sudt cé anh hudng rat nhieu dén tinh trang contour
ctia phd hdp thu. Trong khuon khd bai bdo nay ching toi chi khao sdt sy phu
thude ciia né vio nhiét do. Thuc nghieém da ching té rang contour clia phd hép
thu sé ngay cang nhon khi nhiet do cang gidm. Khi dé do ban rong giam, mat
do quang cuc dai (Dmax) tang. Vdi didu kién nay, cdc tap chdt véi nong do rat
thép ciing cd thé dugc phét hign. Ching tai da tién hanh thyc nghiem vdi SF6
v6i nhiet do 90K. Trong bai bdo nay chiing tai da diing ngon ngit Pascal dé lap
trinh tinh todn dién tich contour va suy ra ndng do tuong ung.

1 Co sé ly thuyét

W) = e e I(v)

Nhu ta bigt phuong phép phén tich dinh lugng trong phd hdp thu hong ngoai
chii y&u dua trén dinh luén thuc nghiém Lambert-Beer. Néu goi I(v) cudng d¢ tia sdng
¢6 tan s6 v sau khi truyén qua mau, ta c6 (Hinh 1):
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Biéu thitc clia dinh luat nhu sau:
I(v) = Lo{v)eap|~K(»)C] (1)
Trong dé:
Io(v): cudng dd ngudn séng trude khi qua mau.
C: nong dp cac phan ti hap thu trong mau.
I: Chiéu dai clia dudng truyén quang hoc trong méu.

K (v): hé s6 hdp thu § tin sé ».
Hé thuec (1) c6 thé dugc viét lai nhu sau:

I ki . », 2 < .
Dai lugng LnT0 ty 18 v6i nong d¢ va 46 day cla 16p hap thu, goi 1a m4t d9 quang.
T (2) suy ra:
1
D= LnTO = KCl (3)

Céc gia tri I, Iy, K, phu thudc vao chum tia sdéng ma ta khao sét, do d6 ngudi ta
vigt(3) dudi dang:

= K(v)Cl (4)

Hinh 2

D€ dac trung cho cudng d9 dam hép thu tuong tng véi he s6 hap thu K (v). ngudi
ta thudong su dung dai lugng A nhu sau:

1 Vo _[0 Vo
A= [ In (T)A_ful K (v)dv (

A dugc goi 1a hé s hap thu tich phan hay cutng do tich phan ciia dam. Gia tri
tich phan dugc 18y theo s8 séng ti dau cho dén cudi d4m hap thu. Pon vi cia A la

sz

ot
~—

“don vi tuyét d6i” ¢6 thi nguyén la: 1078 —
_ Molec.gy

Ngoai ra ta cling 6 thé Gng dung hé s6 cudng @9 tich phan dé lam co s& cho viéc
phén tich dinh luong, vi hé s cudng tich phan 12 mot dai lugng it bi anh hubng do su
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sai lach ciia thiét bi ghi phé va diéu kién ghi phé nhét 1a cac dung dich lanh{7]. Céc
dam hép thu ghi trong dung mdi Argon hoé 1ong da téch ra khdi tinh trang choang
phti 1én nhau nhu trong pha khi. Céc gia tri cua cudng d9 tich phan A c6 thé tim thav
trong cac ATLAS da dugc lap san.

Ung dung phan tich dinh legng: Co sg clia viée phan tich dinh lugng chi y&u dua
vao hé s§ cudng do tich phan A. Khi da c6 gia tri cia A cia mdt ddm hép thu
thudc mot thanh phan nao d6 ta c6 thé dé dang xac dinh nong d6 cua chat dé

theo cong thic:
)

C= TipaL

Mol/l (6)

Trong d6: N: s0 Avogadro; c¢: van toc 4nh sang; S: dién tich ddm hép thu; L:
do dai cuvet; A: hé sd cudng dd tich phén.

Tii (6) ta nhan thdy ring dé xac dinh nong d6 C ta chi can tinh dién tich S cua
dam hap thu ma thoi. C6 nhiéu phuong phéap dé tinh dién tich nay.

Theo [1] thi ¢6 thé do dién tich bing mdt s6 phuong phép sau:
— Mot loai thude do dac bigt.

— C4t theo contour ciia ddm hép thu va sau dé dem can.

— Tinh dién tich theo céc cong thic:

* Trudng hop ¢ nhiét 49 phong:

S(em™) = Avy D max (7)

* Trudng hop nhiét do thap:

S(em™) = m/2Av; /3D max (8)

Nhan xét: Phuong phap 1 va 3 c6 d6 chinh xéc kha t0t nhung phai mat nhiéu thoi
gian do dac. Con phuong phép 2 thi kém chinh xdc vi cdu tao gidy thudng khong
dong déu.

Trong dé tai bdo cdo khoa hoc nay chung toi xin dé nghi modt phuong phép
nhanh hon, chinh x4c hon, d6 1a do dién tich va x{ 1§ s& liéu do dugc bang may
vi tinh.

il
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2 Phuong phap xit ly bing mdy vi tinh:

Mach giao ti€p AD nhén tin hig¢u phé dang analog tit may quang phd IR. Mach
AD sé bién déi tin hiéu nay thanh dang digital va sau dé dua vao may vi tinh dé vé
phd va xi 1y s6 lidu. Chuong trinh vé phd va x{r 1§ s6 lidu duge viét bing ngdn ngil
PASCAL (xin xem phu luc).

Déng ti€c rang ¢ don vi khong cé diéu kién ghi phd & nhiét do thap (90°K). Nén
chiing toi da 14y cac phé dugc ghi & nhiét do thép tir [1]. Chung toi do dac céc gia tri
I va I va sau d6 dua ching vao mdy tinh tif ban phim.

Ching t6i ti€n hanh ¢ nhigu mii hap thu khac nhau cia S Fys. K&t qué tinh toan
rét chinh x4c (so v6i céc s8 lidu tinh todn trong (1]). Va cic dudng biu dién clia mat
dd quang D rat giong cdc dudng Lorentz 1§ thuy&t. Duéi day 1a s§ mai dién hinh cia
SF.

Chii thich
S: dién tich tinh theo dudng (9) (xin xem phia dudi).

St: dién tich tinh theo thuc nghiém.
SS: sai s0 gilta 2 céch tinh.

Tu cac dudng phé vé biing mdy tinh chiing t6i nhan thdy cdc dudng thuc nghiém

rdt triang v6i dudng biéu dién cla ham:

flz)= E)Dma)a;F:—5 (9)

(Xin xem cdc dudng phé thue nghiém va ly thuyét & phdn Phu luc).

MUI 2152 (I, = 200)

STT| I | D= Ln(ly/I)| Ghichu
01 | 55 1.29
02 | 80 0.92
03 | 110 0.60
04 | 127 0.45
05 | 141 0.35
06 | 151 0.28
07 | 159 0.23
08 | 164 0.20 S = 8.949
09 | 169 0.17 St =8.721
10 | 174 0.14 SS =2.62%
11 | 178 0.12
12 | 182 0.09
13 [ 185 0.08
14 | 190 0.05
15 | 194 0.03
16 | 198 0.01
17 | 200 0.00
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MUT 2800 (I, = 150)

[STT| I | D=Ln(ly/I)| Ghichi
| 01 | 90 0.51 }
02 | 99 0.42
03 | 114 0.27
04 | 125 0.18 S =3.086
05 | 134 0.11 St = 2.990
06 | 137 0.09 S8 =3.09%
07 | 140 0.07
08 | 143 0.05
09 | 145 0.03
10 | 148 0.01
11 | 150 0.00

MUI 1460 (I, = 160)

STT| I | D= Ln(l,/I)]| Ghi cha
01 | 30 1.67

02 | 60 0.98

03 | 756 |  0.76

04 | 90 0.58

05 | 100 0.47

06 | 110 0.37 S =10.72
07 | 120 0.29 St = 10.31
08 | 130 0.21 SS = 3.79%
09 | 135 0.17

10 | 140 0.13

11 | 144 0.11

12 | 148 0.08

13 | 150 0.06

14 | 152 0.05

15 | 154 0.04

16 | 156 0.03

17 | 160 0.00

3 Két luan:

1. Phuong phép v& phd va xit 1§ s6 ligu bang may vi tinh 1a chinh xdc, nhanh
chong va déng tin cdy hon cédc phuong phéap ci.
2. Luu trid, sao chép phd va cac s lidu d& dang, nhanh chong.

Nhung dang ti€c ring hién nay ching toi thi€u nhiing thiét bi can thiét, cho
nén dé tai thuc hién khong dugc tron ven.
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4 Phu luc

14

Program Lay_pho;

Uses crt, graph;

Var
a, b, x, y, Gd, Gm, i: integer;
-value: array[1..640] of integer;
Ch: Char;
Begin
. Gd:=detect;
InitGraph (Gd, Gm. ’C:\TP\BGI’);
if GraphResult <> GrOk then Halt (1);
Cleardevice;
SetTextStyle (1,0,2);
SetBkColor (blue);
Outtextxy (20,400, ’--- DEPARTMENT OF OPTICS AND OPTICAL
SPECTROSCOPY ==-');
OutTextXY(5,365,’07);
OutTextXY(5,5,’Y’);
DutTextXY(625,365,'X’);
Rectangle(0,40,635,360);
SetViewPort(1,41,634,359,Clipon);
Repeat
ClearViewPort;
x:=0;y=300;
for x:=0 to 634 do
Begin
a:=0;
port[$300] :=a;
a:=port [$300] ;
Value[x] :=a-100;
Putpixel (x,y-value[x],13);
Delay(100);
End;
Until keypressed;
Ch:=ReadKey;
CloseGraph;
End.
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Program Ve_pho;
Uses Graph, Crt, Tool6;
Type

String80=String[80];
Const
X0RG=0;
YORG=0;
ScaleX=5,;
ScaleY=100;

Var

i, n, x0, y0, xx, yy, mui: integer;

xa, xb, x, y, h, s, tich_phan, Dmax: Real;

A, D: array[0..100] of real;
I0, Fi, Ff, s1, hl, dien_tich: real;
Str4: String[4];

Str10: String[10];

Str80: String[80];

Ch: Char;
{$/C:\TP\Report\indata.pas}
{$1C:\TP\InitGr.pas}
{$!C:\TP\DrawTex.pas}
{$/C:\TP\DrawLine.pas}
{$IC:\TP\Muiten.pas}

FUNCTION HAM (Dmax, x: real): real;
Begin

y :=Dmax*5/ (x*x+5) ;
HAM:=y;

End;
{Main Program}
Begin

Fi
Ff

b4 - I
xb:

ClrScr;

INDATA(N) ;

For 1:=0 to N do

Begin
D[i]:=Ln(10)-Ln(A[i]);

End;

Dmax:=D[0];

:=p[0];
:=D[N] ;

=—N;
=N :

k:=100;
h:=(xb-xa) /k;
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X:=xa;
s:=(Ham(Dmax, xa)+ Ham(Dmax, xb))/2;
For i:=1 to k-1 do
Begin '
X:=x+h;
s:=s+Ham(Dmax, x);
End;
Tich\_phan:=S#h;

s1:=(Fi+Ff)/2;

h1:=(N-0)/N;

For i:=1 to N-1 do

Begin

si:=s1+D[i];

End; -

Dien_tich:=2%si%*hil;

TestBackGround(blue) ;

Frame2Colorbong(30, 10, 55, 16, green, black);

Writeln(’LY THUYET :’, Tich_phan:6:3);

Writeln(’THUC NGHIEM :’, dien_tich:6:3);

Writeln(’SAI SO :’, abs(tich_phan - dien_tich)*
100/tich\_phan:5:2, ’%?);

Writeln(’Dmax :’, Dmax:2:3);

Readln;

THIEGEY:
SetViewPort (GetMaxX Div 2, GetMaxY Div 2, GetMaxX,

GetMaxY, Clif0ff);
SetColor{Green) ;

DrawLine(0, -100, 0, GetMaxY Div 2, 9);
SetBkColor(white) ;
{SetTextJustify(1,1);}

SetColor(blue);

DrawText (10, -10, ’0°);

MuitrntrucX (GetMaxX Div 2, 0);
MuitentrucY (0, -(GetMaxY Div 2 ));

x0:=round (0*ScaleX) ;
y0:=Round (Dmax*ScaleY) ;
For 1:=0 to N do

16
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Begin
xx :=Round (i*ScaleX) ;
yy:=Round (D[i]*ScaleY);
DrawLine(x0, yO0, xx, yy, cyan);
x0:=xx%;
yO:=yy;
End;
x0:=0
y0:=Round (Dmax*ScaleY) ;
For 1:=0 to N do
Begin
xx :=Round (i*ScaleX) ;
yy :=Round (D[i]*ScaleY) ;
DrawLine(x0, y0, -xx, yy, cyan);
xOI==XX ;
YO =YY
End;
%0 :=round(-25*ScaleX) ;
yO:=Round(Dmax*5)/(i*i+5))*ScaleY);
For i:=-25 to 25 do
Begin
xx : =Round (i*ScaleX);
yy :=Round (Dmax*5) / (1*1+5) ) *ScaleY) ;
DrawLine(x0, y0, xx, yy; red);
x0:=xx;
y0:=yy;
End;
SetColor(2);
SetColor(cyan);
Str(mui, Stri0);
DrawText (120, 150, ’MUI’+Strid);
Str(N, Strd);
Str80:=’S0 DIEM TINH N = ’* + Str4;
SetColor(4);
DrawText (120, 120, ’'MUI’+Str80);
Repeat
until KeyPressed;
Ch:=ReadKey;
CloseGraph;
End.
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