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THE APPLICATIONS OF TSESYSEV'S THEOREM OF
BESTLY APPROXIMATION TO SOLVE MIN-MAX P"EORLEMS

In this paper we give some applicatione of beatly approximation theory to sclve several schools min-
max problems.
The effectives of these methods are demonstrated by interesting examplea.
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CAM BIEN NHIET DIEN MANG MONG Bi-Te
UNG DUNG LAM DAU THU
BUC XA HONG NGOAI

Cim bién nhigt dién mang méng Bi-Te duge ché tao bing phwong phip béc bay na trong
chin khéng c¢6 46 nhay dd 16n va quén tinh nhiét c& 0,58 da dwoe khio st trong khodng nhiét 46
tir 40°C dén 1000°C.

1. MO DAU

Trong ky thuit nhiét thudng gip bai todn xdc dinh tir xa nhiet 46 cda mot vat thé, vi du
nhw nhiét dé cda 13 nung xi mXng, 16 ndu thdy tinh, 1& cao thn v.v.., Néu vit cin do chwa néng
sdng thi cc birc xa né phat ra chd yéu 14 bire xa hong ngoat. Vén viée st dung cic diu thu birc
xa hong ngoai nhigt dién, nhiét 46 cda vat dwoe xac dinh trén nguyén tdc do tdng ning lrong ma
vit birc xa ra dwéi dang tin hieu dign. Uu diém cda cde dan thu loai udy 14 ¢6 thé ghi nhin bic
xa cb cong sudt nhd 107° = 107 W trong mét mien hdng ngoai réng.

Cam bién nhiét dién mang méng Bi-Te hoat déng dva trén co s hiéu eng Seebeck. Cdm bién
ndy duge ché tao tir cde vit ligu siéu sach cé pha tap hling phwong phip bdc hay nd trong chin
khéang (10” *mmHg).

II. CO SO LY THUYET

Theo djnh ludt Stefan-Boltzmann thl nXng lwrgng birc xa hong ngoai cda vit den tuyét 48
WT duwoc tinh bdi cdng thitc:
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Wer = SoT?

S - Dién tich ph4t xa cda vat den.
o - Hé 86 Stefan-Boltsmann (¢ = 5,67.10 * W/m? 43 *)
NXing lwgng ma cdm bifn nhin duee tir vt den Iy twdng 13

ASTARE
Q=T'- W iF

AS - Phin dién tich vt den cdm bifn “nhin” dwoc.

AS' - Dién tich phan thu nhiét cda cdm bién.

f - Him c4c thong 86 méi trudmg. Trong trudmg hep 1y twéng f = 1.

R - KhoAng céch giira vat phit xa hong ngoai va cdm bién.

Néu nhiét d6 méi trudmg 1d To, nhiét d5 phin thu nhiét cda cAm bién 12 T3 thl n¥ng lwong
ma cAm bié€n nhin dwge tir méi trudmg xung quanh 1a 470 Tf AS’ vA n¥ng lwong ma cdm bién
béc xa ra mdi trudmg xung quanh 1a 4707 AS" Do d4 nkiét lwomg ma cdm bi€n nhin duwoc 1A:

A ¢
AQ = 4xc AS'(T* - T3) + oT —£RA—2—'—9—

Cé thé chirng minh dwgc ring, trong pham vi sai 85 5% cda phép do, thinh phin thi nhit

¢6 thé coi =~ 0, do dé:

ASAS’
8Q =0Tt =5

Khi 46, suit nhiét dién dong (S.n.d.d))

e=AT"
A 1A mdt hing 85

11I. PHAN THUC NGHIEM

- Ché tao cim bi€n nhiét dién: cdm bién gdm nhigu cXp mic ndi tiép nhau. DZ 1Am bing Mica
cé 46 didy ¢ 0,1mm dwoc chon vi xit 1y bé mit ki trude khi dwa vio hé chin khéng; Piu néng
cda cdm bién dwgc cich nhiét, diu lanh diroc tda nhiét tit véi moi trudmg.

- D6 diy cda mang dwoc xdc dinh bing phwong phidp cin vd phuong phdp giao thoa 4nh
sdng. Ching c6 46 day c& 4um.

- S.n.d.4. dwoc ghi trén miy ty ky hai truc XY. Ngudn nhiét phét ra tir 15i graphit dang cdn
16m. Truc Y ghi tin hiéu tir c¢Xp nhiét dién ¢6 46 nhay 1mV/cm, truc X ghi tfn hiu tir c¥p nhiét
dién Cr-Al gin véi 16i graphit ¢6 d6 nhay 1mV/cm.

- Hé sudt nhiét dién dng o cda mang Bi-b vd Te dwoe x4c dinh khi 46 chénh léch nhiét 43
hai diu mang AT = 4 + 5°C.

Céc diy dan tin higu v hai khéi tao chénh léch vA 8n dinh nhiét 46 d%u 1am bing chl. Todn

bd hé dwoc dXt chch nhiét t6t véi méi trudng. D6 1én tin hidu 13i ra dwoe xdc dinh bing chu cin
bing p306T vi dién k& guong cé cip do 1075,

IV. KET QUA
1. H¢ 88 a cda BiSb vi Te thay dai theo nhiét d§ cho trén hinh 1.
Tir cdc dudng thyc nghiém trén hinh 1 ngoai suy dwge gid trj hé 86 a & 25°C. apir, =
-100uV/°C, ar, = +320uV/°C.
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Ké qud thyc nghi¢m cho thiy hdi qui tuyén tinh nghim ddng hon 1A hdi qui v& him
do 46 & 48y khéng nghiém déing véi quy ludt bén din thong thudmg. Diu ndy c6 thé Id ho¥
ndng 48 hat tai khéng thay ddi theo nhiét d3, hodc do pham vi nhiét d§ do nhd nén sy phy th
a = f(logn) khdng thé hién r5. Tuy viy, két qud do hé 88 a bing céch ngoai suy vé T = 25°C
phd hop véi két qué da dwge cdng b3 cho c4c miu & dang khdi (2, 3).

2. Nghiém lai dinh luat Stefan-Boltzmann

S.n.4.4. cda cdm bién theo nhiét 48 khi chiéu lién tyc birc xa chira trén hinh 2. Céc diém |
1A k&t qud thye nghiém. Dudng lién nét 12 dudng Iy thuyét U = A(T + 273)* véi A = 8.107}

*%V/deg )

440+
‘ U(mv)
12
< Te 10t
420+ o
° 8“
61
44
2
) L
T 300 500
Hinh 1. Sw phu thudc cda agiss Hinh 2. Dép tuyén cda d%u thw
vA ar. vio TO. theo nhiét d§.

Tir dudng cong thyc nghiém hdi qui vé ham log cé

logu = mlogT + b

Trong 46 m = 3,85, b = —10, 564.

m < 4 ¢6 the 13 do sy m&t m&t n¥ng lugng birc xa giy bdi phdn xa trén mit dm bién. T

pham vi sai 88 5% cda phép do, véi gid tri m = 3,85 thl dinh luft Stefan-Bolizmann da ¢

nghiém ding theo qui luit u = AT*. Nhwr viy, véi mét pham vi sai 88 cho phép, :6 thé coi d:
3u thu bfrc xa hdng ngoai dai rong khéng loc lvra.

Trong qué trinh d3u néng nhan nhiét c6 thé 1am cho diu lanh néng din lén gy dnh hy
téi két quid do. Ching téi di thuc hién tda nhiét cho diu lanh vi kiém tra bing cdch chi€u
xa nhip nhdy (10s chi€u v 10s nghl). Két qud thu dwgc trén hinh vé 3 cho thiy bing phu
phédp birc xa chi€u lién tyc v3 chi€u nhip nhdy, c4c dudng cong thu duwgc hodn iodn tring k
nhau. Nhv viy cdc két qui nhin duoc trén diy 1A tin ciy.

Trong sudt th¥i gian do, phdng tin hiéu khéng thay ddi, do d6 cé thé ding cam bién dé
nhiét & ving nhiét 43 thip.

Chiing téi cling tién hanh do birc xa hong ngoai tir 40°C dén 100°C va t¥r 5®°C dén 10(
khi ¢6 ming loc chi cho birc xa hong ngoai di qua. Céc két qud thu dwgce ciing t:ing véi két
nhw 43 phan tich & trén.
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Hinh 8. Btrc xa chiu nhip nhéy (a) vi chiéu lién tye (b).

Ciing bing phwong phép ding birc xa nhip nhiy, da x4c dinh dwge quén tinh nhiét cda cdm
bi€n khong qué 0,5s. Trén hinh 4 cho biét s phu thuge cha Sn.d.d. vido thdi gian chiéu cda céc
loai cdm bién khéc nhau.
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Hink §. X4c dinh quén tinh nhidt 43 cda dRu do.

Dudng 1 ¥ng véi cdm bi€n 12 cip c6 phd den, dudng 2 dng vé&i cdm bién 12 c¥p khéng phd
fen, dwdmg 3 dng v&i cdm bién 8 cip khong phi den.

KET LUAN

Sy hoat ddng cda cdm bién ming mdng Bi-Te kh& phit hop véi quy ludt cda ham Stefan-
Boltsmann trong pham vi sai 85 cho phép cda cic phép do 43 thuc hién. Cidm bién ndy dd nhay,
$n dinh, quén tinh nhiét dd nhé, c6 thé dung x4c dinh nguwing nhiét dd tir xa.

Ching t3i cAm on s gidp 4 quf bau cda cic ban dong nghiép & Vién Vit Iy - Vién KHKT
Viét Nam va Vién Vat ly ky thudt Trudmg Dai hoc Bich khoa Ha Néi.
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IFRA-RED RADIATIVE SENSOR USING
THE Bi-Te THERMOELECTRIC THIN FILM

An infra-red radiative sensor using the Bi-Te thermoelectric thin film has been successfully man
tured. The sensor has been tested for recerving the infra-red radiation from dark object im the temper
range of 100 - 10000C,

The thermoelectromotive coefiicient of Bi-Te thin film was determined and coinpared with n
obtained in the mase <pecimen case,
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Pham Céng Dung

CO CHE TOPO CUA SU CAM TU
TRONG MO HINH SCHWINGER

Gin diy trong céc tii lidu dan c6 sy nghi ngdr vé co ché ting thé ning cda sy cim
2] vl thé thé ning ting tuyén tinh néi mot cich chit ché ddm bio s cam ti cda che qua
trong khudn khé cda phuong trinh phi twong déi tinh Schrodinger [3-5|. Su twong d3i tin
phuwong trinh ndy trong khuén khé cda ly thuyét trudmg lwong td [3], hay thim chf cho pt
trinh Dirac [4] d3d din dén viéc hdy bd, s cim td, néu thé gluon 13 thé vecto. C6 mdt 83
trlnh chimg minh ring him Green cia quark ¢é cuc khi thé n¥ng twong tic giira cdc qu
ting tuyén tinh [5-7). Nhr viy co ché thé ning ting khong thé 1A co s& chit che dé gili thi
cam td vl né khong thé c¢im dwroc sur ton tai cdc hat mAu trong phd cda nhirng kich thudce ¢
(nhin duge nhd ham Green).

Trong bai bdo ndy (hing té6i mudn dwa ra mdt co ché méi cda sy cim th cdc hat md
thé 13 co ché tépd cda sw cim td v coi né nhu hé qui cda phuong phép lwong té héa chis
cdng véi viec gidi tudmg min cic phuwong trinh lién két ddng thdi xiy dung céc bi€n vit |
bién chuin (8, 9| (Goi t4t 1A phwong phép lwong t& héa “téi thiéu” vi trong Iy thuyét lwong
chl ¢c6 mot 88 lwomg téi thidu chc bién vat ly). g diy dé dom giAn ta xét mé hinh dién dé
hoc hai chiéu - m6 hinh Schwinger [10].

So d6 trinh biy bii bio nhw sau: trong muc 1 ta xét phép bozon héa cic fecmion vl né |
phuong phép hiéu nghiém dé md td ci4c mé hinh ly thuy@t trudmg hai chigu cing véi cdc fec
trong muc 2 ta chon céc bién vt ly bit bién chudn nh¥ viéc gidi twdng minh phwong trin
két cho mé hinh Schwinger, trong muc 3 ta xét sy suy bi€n t3pd chin khéng cda trudmg «
trong myc 4 ta xét sy co ché t6pd cda sw cim td. Phin két ludn thdo luén cdc két qud nhin
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