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ANH HUONG CUA CAU TRUC TOT HIEU UNG HALL
TREN MANG MONG BISMUTH

Lé Vidn Vi, Ta Dinh Cdnh, Dé Xuin Thanh, Nguyén An
Dar hoc Khoa hoc ty nhién - DHQGHN

34ng phuong phép bdc bay nhiét trong chin khéng da nhin dwoc Bismuth c¢é dinh hwéng
bn; mit (001) hoic mit (011) cda cac hat khic nhau song song véi mit phing A€, ddng thoi
at n8i v&i nhau thinh chudi chay doc theo dudng c4t khai trén d€ mica. Khi huéng vecto
16 dong hop véi dwdng cét khai gée ¢& 60° thi Sdd Hall cda loai mang nay c6 gid tri khé lém.

1- MO PAU

Juit dién dong Hall cda Bismuth do theo hwéng (111) cé gid tri lém nh&t, cdn theo huéng
g gbc v&i [111] thi rat nhd [1, 2). Két qud nghién cu méi ddy (3] cing da thdy ring céc
 méng Bi tao ra trén cing mét d€ mica da c6 Sdd Hall r&t khdc nhau khi truc dai cda cde
vubng géc huémg vecto mit dé dong trong phép do hiéu émg Hall c6 dinh hwéng khéc nhau.
nhién chwa cé Iy gidi rG rang nao vé nguyén nhin cda hién twgng dy. Bai bdo ndy trinh bay
jil. qud do Sdd Hall cda mét 85 mang Bi c6 két hop véi viéc nghién ctfru ciu tric bing kinh
vi dién tir, dong thi dwa ra céch Iy gidi vé két qud da nhén dwgec.

Il - THU'C NGHIEM

.. Ché tao mAiu: Sy dinh hwéng cda miu dwoc dic trumg bing géc w giira truc dai cda né
hwong dwdng cét khai trén d& mica,

Au do hiéu ¥ng Hall dwoc ché tao dwéi dang miang méng bing phwong phép béc bay nhiét
chin khéng. Ché d5 tao ming l: nhiét dé thuyén 1200°C, nhiét dé d&€ 150°C, thui gian
ay thwc t& 13 30s. Nh¥ cich b3 trf mit na hop Iy di nhin dwec cdc min cb chc gée w khic

2. Nhin dnh hi€n vi dién tir vi dnh nhiu xa dién tr& trén cic mang méng Bl bing phuong
hi€n vi dién t& truyen qua (TEM).

3. Po Sdd Hall trén c4c miu véi ddng J 12 3mA, B = 0,1 Tesla.

11l - KET QUA VA THAO LUAN

‘du tric mang Bismuth trén dé mica

C#&u tréc mang Bismuth trén d€ mica di dwoc trinh biy trong [4]. Dic di€m chinh cda loai
g do ching tdi ché tao 13 gbm hat to (¢& 2 um) dwgc phén b véi dinh hwéng wu tién: céc
151 lien nhau tao thinh chudi doc theo phwong dwdmg c4t khai cda d€ mica.



Bing phuong phép hi€n vi dién t& truyen qua ciing 4 nhan dwge 4nh nhigu xa cda
méng Bt (dnh 1) khi m¥t phdng miu a4t vudng gdc vé&i chim tia t&i. Séu vét sdng rd nét |
tim nh&t khéng ndm & dinh hinh luc gidc déu ma & céc vi trf cé ddi ximg bic 2, dong thai ¢
d5 cda cic vét 12 khong gidng nhau.

Tir cic két qud ndy cé thé rit ra nhin xét la:
- Mit [111] khéng song song v&i m3t phing dé.

- Céc v& nhidu xa néu trén 12 két qud nhiu xa tOng hop tir mét s6 mit phdng trong
hop céc hat dinh hwéng khéc nhau.

Nhur ta bi€t, Bismuth ¢6 cdu tric mang thoivéia=b=c¢=4,74A°, gbc a = 57°14' |1
mica cé c8u tric don nghiéng véi chu kj mang 13 a = 5,19A° b = 8,90 A°, ¢ = 20,10 A°
a = 95° 11’ [5|. Chu ky mang a cda Bi khdc véi mica vio ¢& 9%, sw khac nhau ndy 1A nhé
gidi han d€ c6 hién twong épitaxy (c& 15%) [6]. V1 vay, mang B: trén d&€ mica cé khd ning x:
épitaxy theo huémg [100] vé&i chu ky mang 13 a v3 song song véi cic dudmg cét khai cda dé 1
M3t khéc, tir tinh thé hoc cho thiy mit (001) v (011) c4t nhau véi giao tuyén 13 huéng |
Nhu vy cé thé gidi thich sw tao thanh birc tranh nhiéu xa & 4nh 1 nhv sau:

Mang Bt duoc tao nén tir tip hop cdc hat ¢é dinh huéng wu tién 13 huéng [100] cda céc
song song vé&i dwdmg cat khai, trong mdi hat sé c6 hodc 1 m3t (001) hodc 1 mit (011) song
véi mit phdng A€, Chinh c4c mit phing loai niy cé d8i xitng bac 2 tao nén cdc vét nhitu xa
da md td & trén. :

Két qud nhi€u xa dién ti trén diy 1A phi hop véi két qud nhi€u xa do Komnic Iu. Ph
cdng sy ti€n hinh 7] (hinh 1).
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Ank 1. Nhifu xa dién t& cda ming Bi Hink 1. K&t qud nhifu xa ming Bi nhin dwg
ngung két trén 4€ mica béi Komnic Iu. Ph. vi céng sy [7]

2. Hiéu Wng Hall

M3t 88 két qud chinh nhin dwoc tir phép do Sdd Hall nhwr sau: khi cdc miu cé géc w lEn |
1a 0°, 15°, 20°, 60°, 70° va 80° thl Sdd Hall cé céc gid tri twong dng 14 &~ OuV, 80V, 80|
165 uV, 135 4V va 1835 uV. Nhu vy khi miu cé géc w = 60° thl ta nhén dwoc Sdd Hall 16m |
cd, cdn cdc miu cé géc w nhéd (< 20°) déu cho Sdd Hall nhd. Pic biét khi w = 0° Sdd Hall
nhé (= 0) [3].



[¥c dd mang chwa phdi 1d dom tinh thé nhung di c6 dwgc céc hudng vi m¥t wu tién rd rét
5 thé ed dung huémg [111], [100] vA mit (001), (011) cda don tinh thé Bi dé gidi thich két
o dwge. Vi trf cdc huéng vi mit trén so véi dudng cht khai cda d€ mica duoc bi€u thi qua
}va 3.

dudng cat khai

Hinh 2. Mt (001) song song Hinh 8. M4t (011) song song
véi bé mit dé ~ véi bE mit a8

Hinh 2 mé td trudmg hop mit (001) song song véi mit phdng dé. C6 thé d& ding thiy ring
g [111] nghién mét géc = 18° so v&i be mit d&. V) thé khéng thé thwe hign dwoc viée lra
phwong do Sdd Hall song song v&i hwéng [111]. Tuy nhién, géc nghién c& 18° 13 khong lén
6 thé quy veé viéc xét hinh chi€u cda hwéng [111] trén m&t phdng d€ ma sw sai khéc gip phai
g qué lém. Géc giira hinh chi€u cda huwéng [111] va [100] va ~ 28, 7°.

Hinh 3 mé t4 trong trudmg mit (011) song song véi mit phdng dé. Trong trwdng hop ndy,
g [111] ciing song song véi mit phing dé. D& dang thiy dwgc ring gée giira huéng [111] va
g [100] 12 » 33°.

Nhw viy, cd hai khi ning dinh hwéng wu tién nhu vira phén tich trén diy déu din dén hé qud
nhén dwoc Sdd Hall 1én, cin phdi dinh hwéng miu do sao cho géc gitra phwong do Sdd Hall
rong cat khai trén mit dé€ mica vdo c& =~ 30°. V1 huwémg vecto mét dé déng tao véi phuong
1d Hall mdt géc 90° nén géc giira huwéng vecto ndy va dudng cét khai w vio ¢& = 60°,

Khi w = 0° thl Sdd Hall sdp xI bing 0, di¥u ndy c6 thé hi€u dwgc khi chd § t&i dfc di€m
chudi cda mang Bi trén dé mica. Khi d6 géc giira phrong do Sdd Hall vd hwéng [111] (hodc
«chiu huéng [111] trén m¥4t phing d€) 13 ~ 60° din t&i Sdd Hall thudng 13 nhé; thém vio
ong Hall & diy chay vudng gdc véi chudi nén chuyén déng cda hat tdi bi cdn tr& manh lam
}dd Hall v8n di nhé lai cAng nhd hon (t&i mirc ¢6 thé khong phét hién dwoc).

IV - KET LUAN

Céc két qud nhin dwoc trén diy di khing dinh rdng cdu tric cda mang B:i c¢6 dnh huwéng
1anh dén Sdd Hall. Khi hwéng do Sdd Hall cing gin véi hwémg [111] thi Sdd Hall cang lém.

Céng trinh ndy dwgc hodn thanh véi sy tii trg cda Chwong trinh nghién ciu co bdn KT-04.
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INFLUENCE OF STRUCTURE TO HALL EFFECT
ON BISMUTH THIN FILM

Le Van Vu, Ta Dinh Canh, Do Xuan Thanh, Nguyen An
College of Natural Sciences - VNU

Thin B: films were made by thermo-evaporation method in vacuum have the prefered
tation: the plane (001) or (011) of different grains is parallel to the face of substrate. These
connected each another into canal directed along the cleavage lines of mica substrate. Wh
angle between the direction of current density vecter and the cleavage line is 60°, Hall e.f. 1
rather great.



