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Tém tat:

Anten chén tir dbi xirng la mét trong nhiing nguén birc xa duwoc str dung khé phé bién.
Dé&c tinh phwo'ng huwéng phu thuéc nhidu vao théng sé dé dai chén tir. Bai bao nay dwa
ra nhiing két qua nghién ciru dang cha y khi quan tam chi tiét dén sw phu thuéc cta dic
tinh phuong huéng vao do dai ctia anten chan tir dbi xung, dé la gié tri giéi han cda

(/1) dé ham phuong hudng cuc dai & 0 = +90° va dé thi bién dién sw phu thudc cla
20, vao (I/1).
Abstract:

Dipole antenna is a radiated source — widely popular. The pattern is infhuenced by the
structure parameters. This article presents the remarkable result when considering the

directivity pattern dependence on its length. That is the value of (I/ ) g for the pattern

to be maximum at 6 = 90" as well as the graph20. = f(I/ )
1. Gi&i thiéu z

Anten la bé phan quan trong khong thé thiéu Chan to do dai 1 —
dwoc cla bat ky hé thong v tuyén dién nao, b&i vi  (Tir -1/2 dén 1/2)
da la hé théng vo tuyén nghia la he’thong trong d6 co
str dung song dién tw, thi khong thé khong dung dén
thiet bi dé birc xa hoac thu song dién tir (thiét bj
anten).

Trong thuwc té co khéng it cac dang anten c6
két cdu va ng dung khac nhau: anten chan tu,
anten séng chay, anten khe, anten mach dai, anten
gwong... V&i két cau don gian, dic tinh ky thuat dé
diéu chinh, chan t& d6i xng la mét trong nhiing X Hinh 1
nguon birc xa dwgce st dung kha pho bién, nhat la
ddi voi dai séng ngan va cwc ngan.Trong cac dai
séng nay chan t&r di xtrng cé thé 1am viéc mot cach ddc 1ap, hodc phéi hop. Ngoai ra né con dwoc
str dung lam bd chiéu xa cho cac anten phirc tap khac.

Chéan tlr dbi xirng 1a mot cau tric gdbm hai doan vat dan cé hinh dang tuy y (hinh try, hinh
chop, elipsoit...) co kich thuéc giébng nhau, dat thdng hang trong khéng gian, va & gitra dwoc nbi
v&i ngudn dao dong cao tan.

Cac d&c tinh cha anten chan t&r, nhw: tré khang séng, tré khang vao, cong suat blrc xa va
di’én gré’ blrc xa, ... va dac biét la dég: tinh phuo’pg huéng, phu thubc rat nhiéu vao cac thdong so
két cau clia anten, ma dang chu y nhat la théng s6 d6 dai chan te.

Bai bao nay dwa ra mot vai két qua nghién ctru dang chu y khi quan tam chi tiét dén sw phuy
thudc cta dac tinh phwong hwéng vao théng s6 do dai clia anten chan tlr doi xirng.

2. M6 hinh s6é liéu
Gia thiét cé mot anten chan t& do dai |, dwoc dat doc theo truc 0z, tam pha trung véi goc toa
d6. Toa dd diém khao sat 1a (R, @, ¢ ). Khi khao sat trwong ving xa ta luén cé6 R >> A . Theo quy

wéce trén hinh 1, géc @ dwoc xac dinh béi hinh chiéu cia R trén méat phang x0y va @ con goc
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0 duoc xac dinh boi goc gita R va 0z, toc 1a mat phang xOy c6 @ =+90°. Theo [2], ham
phuwong hwéng clia anten chan tlir dwgc xac dinh bdi :

kl kl
cos(—cos@)—cosz

[(0,0) =—2 (1)

sin@

T (1), thdy réng :
- Ham phuong hwéng cla anten chan t&r khéng phy thudc vao goc ¢, tic 1a anten chan t
c6 tinh ddng hudng trong mat phang vudng géc véi truc chan ti.

- Tinh dinh hwéng cla anten chan t& chi xac dinh trong mét phéng chira truc chan tk, va
phu thudc vao dé dai .

Véi mét sé gia tri cta |, d thi phwong hwéng trong mat phéng chira truc chan tir (dudi day
goi la mé&t phéng @, Vi cé @ = const ) dwgce trinh bay trong hinh 2 [1].
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Hinh 2

Khi khao sat sw phu thudc ctia cac déc tinh cGa anten chan tl vao dd dai chan tt, nguoi ta
thuong s dung théng s6 do dai twong ddi, d6 la ty s6 gitba do dai thuc | va budc song A . Mot
thong so rat dwgc quan tam khi danh gia tinh dinh hwéng ciia mét loai anten la do rong bup song
chinh. Bé chinh la géc tao bdi hai hwéng ma tai dé cong suat birc xa suy gidam mét nra so véi
hwéng bire xa cyc dai. O day ky hiéu thong sb do 1a 20, , .
3. Néu van dé nghién ciru

Tl d6 thi phwong hwéng cla anten chén ti vai cac gia tri (I/ A) khac nhau (hinh 2), d&
dang dwa ra nhan xét : khi gia tri (// A1) bién ddi, tang tw gia tri rat nhéd (twong duong véi mét dipol

Hertzian) d&n mét gi¢i han nhét dinh thi anten chén tir cang tang d6 dinh huéng & géc 8 = +90°
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tirc 1a ham phuwong hwong dat cuc dai &@ 6 =290°, va gia tri 26,,, cang nhd, bup séng chinh
cang hep. Nhan xét dé the hién rat trirc quan khi quan sat cac hinh 2a, 2b va 2c.

Tuy nhién, khi gia tri (//A) kha I&n, vi du nhw trén hinh 2d, (//A)=1.5, ham phwong
hwéng khong con cé cuc dai chinh & 6 = +90°. Tham chi khi (//A)=2.0, hinh 2e, ham phwong
hwong con triét tieu & 6 = £90°.

Can lwu y rang khi str dung anten chan t&r, ngudi ta rat quan tam dén huéng 6 = +90°,

chang han mét anten khong déi xirng (monopole) dat thang ding trén mat dét, khi coi gan ding
mat dat la mat dan dién thi hé thdng gom anten khong doéi xirng va anh ctia né duwgc xem la mot

ché:m tl doi x*ng sé& cho birc xa cwc dai & hwong 0 =‘i900, tirc la blrc xa cyc dai trong mat
phang nam ngang, phu hgp v&i cac ng dung lan truyén séng dat & cac dai song dai va soéng
trung.

R6 rang la ton tai mot gia tri giéi han cta théng s6 (//A), dat la (I/A),, ma khi

gh>
(I/A)< /1), ham phuong huong clia anten chan t& dat cwc dai & 0= +90°, va khi
(I/A2)> (I/ 1), thi ham phuong huwéng & 6 = +90° bj suy giam so v&i cac hwong khac | Nhan
xét gan dung so b, theo quan sat tric quan trén hinh 2c¢ va hinh 2d, gia tri gi¢i han nay nam trong
khodng tir 1.25 dén 1.50. Vay, gia tri cu thé (I/4),, 1abao nhiéu?

Mét yéu cau niva dwoc dat ra 14, trong khoang bién dbi ctia (I/A), t rat nhé (= 0) dén

(11 2) 4, quy luat bién dbi ctia d6 rong bup song chinh (26, ,) 1a thé nao?
Tém lai, hai néi dung dwoc dat ra dé giai quyét trong bai bao nay 1a :

- Tinh (1/2),,-
- Timham 26,,, = £(I/2) trong khodng (I/A)=0..(/ 1),

GIAI QUYET VAN BE
1.Tinh (1/2),,.

bé tinh gia tri (1/1),, cd thé :

- Ap dung phuong phép tinh sé, v&i sy trg giup cia mdt phan mém tinh toan trén may tinh
PC.

- S dung vong I&p c6 diéu kién, cho chwong trinh tinh 13p nhiéu 1an véi sw thay ddi cla
thong s6 (/L) twgiatri (I/1)=1.25
- Diéu kién ctia vong 14p 1a gia tri ham f trong (1) dat cuc dai & 6 = £90°.
S dung Mathlab vé&i bwdc tinh A(//A)=0.01, véi mét sb ci phap don gidn co duoc két
qua:
(1/2), =144 (2)
2. V& db thi bidu di&n ham 26,,, = f(I/2).

Trong bai bao nay, dé xac dinh quy luat bién ddi d6 rong bup séng chinh (26, ,) theo théng
s6 d6 dai (I/A), xay dung hai cong cu la do thi biéu dién ham 26,, = f(I/ 1), va bang tra ctru
giatri 26,,, theo (I/A) voi cac gia tri tw 0.01 dén 1.43.
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S dung cdng cu tinh toan va d6 hoa Mathlab, cling ap dung phwong phap tinh sé, siv dung
vong 1ap ¢b dinh cho méi 1an tinh véi bwéc nhay clia thong sb (I/ 1) 14 0.01 (cho dd chinh xac va
dd thi da tron).

Méi vong lap cb dinh lai st dung vong lap cé diéu kién, cho chwong trinh tinh 1&p nhiéu lan
voi sy thay doi clia gia tri 6 tir 90° (bwéc tinh 0.1 do) dén khi dat diéu kién gia tri ham phwong
hwéng (chuan héa) nhé hon 0.707 (-3 dB).

] Két qué nhan duoc sau I~<hi st? dung cong cu Mathlab thiwc hién thuat toan dwoec trinh bay
ngan gon nhu trén dwgc biéu dién trén hinh 3 va bang 1.
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Bang 1 : Sw phu thudc cta gia tri 26,,, véo théng s6 (1/ 1)

1/ 0.1 0.2 03 (04 |05 06 |0.7 0.8|0.9 1.0 1.1 1.2 1.3

14

20..(°) | 896 | 88.2 | 858 | 824 | 782 |73 | 672 61 |544 |48 | 416 | 356 |30
2 ()

246

4. Bién luan két qua
Voi két qué tinh duoc (I/A),, =1.44, v& d6 thi phwong huéng cla anten chan t&r ddi

xing v&i cac trudng hop (I/ A) nhan céc gia tri 1an lwot 1a 1.43, 1.44 va 1.45 (hinh 4), sé thay y
nghia rat tryc quan cla gia tri (I/i)gh )

Hinh 4a &ng v&i (// 1) =1.43, db thi phwong hwéng c6 cyc dai chinh & 6 = £90°.

Hinh 4b (rng v&i (I/l)gh =1.44 , d6 thi phuwong hwéng dat cuwc dai & nhiéu hwdng trong dé
coca O=+90".

Hinh 4c ng voi (I/A)=1.45, @6 thi phuong hwong dat cé cwe dai chinh & hwéng
0 #+90°.
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a [t} 0

a)l/A=1.43 b) (I/4),, =1.44 c)l/A=1.45

Hinh 4
Két luan: D6 thi phwong hwéng cla anten chan tir ddi xing chi ¢ cwe dai chinh & hwéng
0 =+90° dbi voi do dai chan tr (/1)< (I/2),,=1.44, va khi d6 d6 rong bup song chinh c6
thé tinh theo dé thi hinh 3.
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