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1. DAT VAN DE

Dj huéng tir cda vat ligu 1A mjt tinh chdt vt 1y quan trong trong hidu bit v& viéc t
cic 43 men t¥r, cic qué trinh tir héa, chc chuyén pha tir ... Dic biét, trong viée chd a0
chim vinh cibu, bii to;an néng cao lyc khdng ti lién quan tryc tiép dén vigc ning cao .
tir cda v4t lidu. N¥ng lugng di huéng tir tinh thé thudng dwoc bidu dién thdng qua cic h
huéng tir K; (i =1,2,3,...). D&i véi cc tinh thé cb c&u tric lyc gide holc tir gidc, ni
dj huéng dwge trinh bdy trong cic bidu thirc (1) va (2) twong ing:

E, = Ky 8in? 0 + Kasin* 0 + Ky in® 6 + K, sin® 0 cos® ¢
Eq = Ky8in? 0 + Ky sin® 6 + Ky sin* 0 cos* ¢

& day 6 1a géc gitra momen tir va truc C, ¢ 14 géc tao véi truc a cda hinh chiéu m
1én m¥t phing d4y. Thinh phin K trong (1) v Kj trong (2) quyét dinh dj huémg tir
phing d4y. Trong nhi¥u trwdng hop, cAc thinh phin bic cao trong (1) va (2) nhd hon
bjic 8o véi Ky v K3 nén c6 thé bd qua ching (hon nira théng thudag K, > K;).

Viée xéc dinh chinh x4c céc hing 83 dj hwéng K; thudng dwgc thyc hién trén c4c |
tinh thé thong qua céc phép do dwdng cong tir héa theo phwong d vA phwong khé. Tuy
viéc chd tao cdc mAu don tinh thé rit khé khin, ngudi ta thudng st dung phwong phap
dinh huéng (miu “gid don tinh thé*). Trong phwong phép ndy, vit ligu dwge tén thanl
nhé dén mic m3i hat 1A mt tidu tinh thé. Céc hat bjt dwge dinh hwéng trong tir trud
vA ¢8 dinh nh¥ chit két dinh. V6i vt ligu c6 cu tric tinh thé luc gide hay tir gidc, c
n¥ng xdy ra:

1) Néu di huéng tir tinh thé 1A dj huémg dom truc, cfu hinh cc hat tiéu tinh thé tr
nhe hinh 1a.

2) Néu dj huéng tir tinh thé 13 di hwéng mit phing dy, ta c6 cfu hinh nhy & hinh

Thdng thudng ngudi ta chi dénh gis hing 83 dj huéng ti K, K trong trudng hg
Binh & hink 1a. ngodi ra céc mau b3t dinh huéng chi duge ché tao & nhist 43 phong.
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Hinh 1
Sy s4p x8p c4c tidu tinh thé trong miu byt djnh hwémg

) Trudmg hop dj huémg dom tryc (Ky > 0), b) Trudmg hop d| huéng mit phing (K, < 0)

rong bAi ndy ching t3i giéi thigu cic phuong phép ché tgo miu bjt dinh hwéng cd & nhigt
8p 1iné nhigt 46 cao hon nhigt 45 phdng. Phwong phép x4c dijnh ddu va 46 16m céc hing
huéng tir tir duwdng cong tir héa, d¥c bigt trong cdu hinh 1b dwge chi ra. Ching tdi ciing
hidu t§ ml c4c phwomg phép chi thj hign tweng tii dinh huéng spin ding c4c miu bdt djnh
g

2. PHUONG PHAP CHE TAO MAU BOT DINH HUONG

>4c mEu bt dinh huéng dwge ché tao tir cc bt cb 43 hat ¢& 25um (dudng kinh hat dwge
inh nh¥ kinh hién vi). Bgt dwge trdn dBu véi chit két dinh (ching han Technovit)theo t 1§
28t, 50% chdt két dinh. H3n hop dwgc nhdi vdo khuén teflon dang vudng hoc dang dng try
it vdo viing tir trwdmg c& 10 + 20 Koe v3 dgi cho dén khi bt héa céng. Ngodi vide ché tao
u & nhigt 49 phng, ching t5i cdn ché tao cic miu & nhigt g thip va & nhiét 43 cao hon
4o phong.
)¢ chd tao miu bgt dink huéng & nhigt 49 thap, hdn hgp bt - chét két dinh cing véi khusn
ngim vdo nito 1dng truéc khi dwa vdo ving t¥ trudmg dinh huéng. Céc mEu bt djnh
g ciing c6 thé ché tao & nhidt dd cao hon nhigt 45 phdng trong trwdng hop cin thidt nhd
'h3i khéng khf néng trong qué trinh héa ctmg chit két dinh. Vigc ch€ tao cdc miu & céc
d% cao ho¥c thip hon nhiét 43 phong di cho phép chd d4ng lya chon c&u hinh cda céc miu
inh hwémg trong trwdng hop v4t ligu nghién ciru c6 c4c chuyén pha téi dinh hwémg spin (dd
ua c4c nghién céru so b khic) & 1an cin nhigt 4 phdng. Hom nira, véi c4c mEu 6 nhigt 4§
thp (cc miu logi RyFe,7 ching han) vige ché tao miu byt dinh huémg & nhide 43 thip Ia
ng phép duy nhit khi khéng ¢6 dwgc miu don tinh thé.
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3. XAC DINH DAU CUA HANG $6 DI HUONG

Khi thyc hién phép do tir d p'iy thude tir trudng M(H) & mét nhiét d$ xdc dinh ¢
phuong: song song vi vudng géc v6. phwong dinh hwéng cda miu, trudc hét nhin vio &
c4p durdmg cong chiing ta c6 thé nhin biét dwge vat ligu 6 13 di hwong don tryc (K, > 0]

huéng mit phing (K; < 0) tai nhiéu g dé.

Hinh 2a (1] dwa ra hai c¥p dudng cong tir
héa cda mAu Sm;Co,7 vA Smy(Cop,sFeo 55)17
tai 25°C, & nhiét 4 ndy SmyCo,7 ¢6 dji huémg
don tryc cdn Sm2(Coo,45Feo 85 c6 dj huéng mit
phing. Trudng hop di huéng don tryc, dudng
cong theo truc khé va truc d& tich roi nhau
rd rét ngay & tir trudng rdt thip. Trudng hop
dj hwéng mit phing hai dwdmg cong theo truc
khé va d& rit gin nhau v c6 xu hwéng khé cit
nhau hontai t¥ trwdng cao. Théng tin chinh
x4c hon v& trang théi di hwémg c6 thé thu dwoc
trie ti€p tir viéc so snh phd nhilu xa Ronghen
thye hi¢n trén bdt khdng dinh huéng va trén
céc mAu b3t dinh huéng. Céu hinh chyp miu
b3t dinh huéng va cic gidn 45 Ronghen so sinh
giira hai trudmg hop dwgc dwa ra trén hinh 2b
[2). Theo chch chup ndy, trong truémg hep mu
¢6 dj huéng don tryc, trén giin d5 Ronghen cda
miu bt dinh hwéng cic dinh nhidu xa éng véi
£ # 088 dwgc ting cwdmg trong khi céc dinh c6
£ =0 8% bi suy gidm ho¥c dip t4t. N&u miu c6
dj huéng m¥t phing, thl c4c dinh nhidu xa ¥ng
véichisd b,k # 0v3 £ = 0 dwgc ting cudng cdn
céc cye dai ¢6 £ = 0 hodc k = 0 sé bj dip tit.
Ching han 48i véi m&u Gd;Coy7 (hinh 2b) dinh
nhidu xa éng véi mit phing (220), (300) dwoc
t&ng cudmg rit manh cdn (303), (006), (204),
(113) ty bién m&t hodn todn & miu bt dinh
huwéng cho thdy tinh thé c6 m¥t phing d& tir
héa (001) hay v{t ligu cé dj huéng m¥t phing
asy (K, <0).

4. XAC DINH PO LON CAC
HANG 86 D] HUONG

Bing céch do dwdmg cong tir héa M(H)
theo phuong khé va d& ta c6 thé xéc dinh dwge
h3ng s3 di huéng K;, K; nhd biéu théc Suck-
smith - Thompson cho truwdng hop di huémg
don trye cda cfu hinh 1a (K, > 0) [3]:
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Hinh 2
a) Dudng cong tir héa theo phwong |
phugd? cda csc miu byt dinh hwémg tai 25
b) Gidn dd Romghen cda miu GdpC
nhigt d9 phdng (trong trwdmg hgp bat khon
hwéng va trén miu bdt dinh hudmg



[iung dudng cong M(H) theo phwong khé va d& H/M theo M? ta xéc ding dwgc 43 16n
ém c4tvéi truc hodnh va K, tir h§ 88 géc cda dudmg thing.

kéc dinh hing s8 dj huéng tir dwdng cong t¥r héa theo phwong d& va khé trong trudng
hinh 1b, ta khéng thé &p dyng phwong phép Sucksmith - Thompson. Phlin lén cic téc
\ong tinh tosn dinh lwong hing 88 dj huéng tir dwdng cong M(H) trong trwdmg hgp ndy.
y, phuong phép xéc dinh cc hing 88 dj huémg trong c&u hinh 1b s& dwge néu ra trén co
inh dinh hwéng cda céc tiéu tinh thé.

thiét cée tidu tinh thé lyc gidc ho¥c té gide c6 dj hwémg m¥t phing dwgc edp xép sao cho
a chéing trong m3i 16p miu trén m3t phing vudng géc véi phwong tir trwdmg dinh hwéng
h8n loan. Xét mgt tidu tinh thé b&t ky c6 tryc c tao gbe  véi tir trudmg ngodi H (hinh
1g lwgng t3ng cfng cda hat cé dang:

E = —MgsHcos(§ — p) + Ky sin’ 6 + Kz sin* 0 (4)
cye tiéu ning lwong 3E/36 = 0, ta suy ra:

—MsHsin(8 - ¢) = (K, + 2K 8in? 6) sin 20
g lugng tir héa cda tidu tinh thé trong ti trwdmg ngodi sé Ia:

Mg Ms
w=/ Edﬂ:/ H- M sin(io— 6)d(0 - )

o Mo
¢
= / (K + 2K sin? 0) sin 26 df (5)
/2
w = (Kysin® p + Kz sin' ) - (K, + K;) (8)

gid néu xét che tidu tinh thé véi truc ¢ phan b8 hdn loan trén mdt ép miv nhir trén
n¥ing lugng tir héa theo phwong khé (n¥ng lwgmg dj hwéng) W cé dang:

2

W= / F(p)wdp ()
0
iy ham phn bS F(p) théa min ditu kidn chudn héa Ia:
ar
[ Fero=1 (®
0
F(p) =1/2n (9)
y (9) vio (7) ta cé:
1 H .
w=1 / (Kysin® o + Ky sin® p)dp — (K, + Ka) (10)
o
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1 5
W= —2(Ki+ K

Néu K dd nhd hl ta cé

W —%(K, + 1K)

Nhu vdy ning lwgng tir héa theo phwong khé cda miu bét dinh huéng bing nia
don tinh thé. RS rAng n¥ng lgng dj huéng va do 46 cAc hing 88 di huéng c6 thé dwee
bXng c4ch tinh dién tich gi6i han giira hai duwdng cong ti héa theo phwong khé vi dé

hinh 1b.

5. XAC DINH HIEN TUQNG
TAI DINH HUGNG SPIN

‘Hién twong chuyén cu hinh spin t¥ di
huéng don truc sang m¥t phing ho¥c nguwoc
lai, hay tir dj huéng dom truc (ho§c mit phing)
sang cfu tric géc khi nhigt 46 thay i c6 théd
dwoc phit hién khi thee hién phép do tir 43 trén
mAu bgt dinh huéng theo nhigt d hay theo géc
tao bdi tir trwdmg do véi phwomg dinh huéng

x
miu.

Ta & xem xét mot vai két qui cy thé nhur
nhirng vf dy minh hoa. Hinh 3a m3 t4 duwdng
cong tir 43 phu thugc nhigt d3 do trén miu bjt
dinh huéng cda miu NdgFe;4B theo phuong
khé. Ta nhin thdy trén dwdng cong ndy xuft
hign mét bwéc nhdy & khong 140K, day 13 d&u
hiéu ch thi hién twong t4i dinh huéng spin xdy
ra trong vét ligu ndy tai khodng nhiét 43 d6. D
x4c dinh r5 hon hién twgng chuyén ndy (chuyén
tir c&u hinh ndo sang c&u hinh ndo) ching t8i
da tién hanh do sy phy thugc cda tir 4§ vio
86c 8 (gbc hgp béi phwong dinh huéng miu va
phuong tir trwdmg ngodi) & cc nhigt 43 trén
v dwdi nhigt ¢ xdy ra buéc nhdy trén. Hinh
3b 12 két qua do trén hai logi v§t ligu c6 hién
twong t4i dinh huéng spin x4y ra trong khodng
nhigt 43 t¥ 77K dén 300K dai dién cho hai loai
chuyén khéc nhau. DGi véi vt ligu YCo,B (4]
ta thily rd sy chuyén tir dj huéng don truc (tryc
¢) sang di huémg m¥t phing khi gidm nhiét 43
tir 500K xudng 77K biéu hign & vige déi chitu
cda céc cyc dai va cyc tiéu trén hinh 3b.

Hinh 8
a) Pudng cong tir 49 phy thubc mhidt 43
cda miu bdt dinh hwémg theo phwong khé cda
NdzFe; B t3i H = 1 Koe
b) Dudmg cong tir 49 phy thude gée tai 77 vA
300K cda m&u YCO,B vA NdFe, (B
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vit ligu Nd;Fe; (B khong ¢6 sy 83i chi®u cda céc cye trj md xudt hign sy tde ra cia dinh
i, diy chfnh 13 biéu hign cda ey chuyén tix cfu hinh don tryc (truc c) & nhigt d§ phong sang
1h tao géc 8 véi tryc ¢ cla momen ti. Géc nghiéng ¢ dwec xéc dinh kh4 chinh x4c twong
b sy tde cda dinh cyc dai. & 77K géc nghiéng cda momen tir trong vit ligu NdaFey4B 13
phd hop khé t8t véi két qud do trén dom tinh thé ca mét 88 téc gid khic 5, ).

KET LUAN

hwong phép miu b3t dinh hwéng cho phép thu dwge khd nhidu théng tin v8 céc tinh chit
vt lidu cé dj huéng, trong nhidu trudmg hop, céc thang tin 1a chinh x4c, khong sai khic
s0 v6i cic thong tin thu dwge trén céc miu don tinh thé. D¥c bige sy xéc dinh ciu hinh
ia vat ligu theo nhigt 43 1a rét thugn ti¢n v3 don gidn. Trong nhigu trwdng hop khi khéng
rgc dom tinh thé, phwong phép ndy 13 duy nhit 42 thu dwoc céc théng tin cin thiét vé dj
t cda vét ligu.
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NTED POWDER SAMPLE METHOD
MAGNETIC ANISOTROPY RESEARCH

he oriented powder sample method for magnetic anisotropy research has been summaried. It is
| cut that by employing the oriented powder samples one is able to derive valuable informations
ling to the magnetic anisotropy as we!l as to detect different kinds of spin reorientation phenomena
naterials. Our method to prepare samples at temperatures lower and higher then room temperature
caculate anisotropy constants in case of a basal plane anisotropy have been also shown.
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