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TOM TAT

Cac mang da I6p [Co/Pd] c6 cdu triic antidots phiin xq trén cac dé xép nano Al,O5 va TiO,
véi kich thude 16 xop 30 nm va 50 nm dwoc ché tao bang phwong phdp phin xa DC magnetron.
Anh hieong cia hinh thdi bé mat lén déc trung cdu triic va tinh chat tir trong cac mang da lop da
ché tao dwoc khao sat mét cach ky luong. Két qua nghién ciru chi ra rang twong tu nhuw trong
cdc mang phang [ColPd], cdc mang xdp ciing CO di hudng tir vuéng goc lon & nhiét do phong.
Tuy nhién, luc khang tir He trong cac mang xop co sy tang cwong dang ké so voi cdc mang
phdng, He l6n nhdt dat dwoc la 2220 Oe véi mau mang xop TiO-[Co/Pd], lan lwot cao gdp 1,28
va 3,15 lan so véi mang AlLOs- -[Co/Pd] va mangphang Si0,-[Co/Pd], la do sw hinh thanh pha tir
mém tai gor cdc 16 xop. C6 thé néi tinh chat tir trong cdc mang xop hoan toan c6 thé dugc diéu
bién thong qua viéc diéu chinh cdc thong sé cau triic cia dé xop nhuw kich thiede 16 xop va do
nhéam bé mat.
Tir khod: Trao df)i dich; Mang da 16p nano antidots; Di huéng tir vudng goc; Tuong tac trao ddi st tir; Tuong tac trao
doi sat tu/phan sat tur.

1. MO DAU

Mang mong tir don va da 16p c6 di hudng tir vudng goc thu hit duoc sy quan tdm nghién cuu
boi kha ning tng dung cho ghi tir vuéng goc mat do cao [1, 2]. So v&i qué trinh ché tao cac vt
lidu c6 di huéng tir vudng goc dang hop kim nhu CoPt, FePt, CoPd,... quy trinh ché tao cac vat
liéu dang mang mong da 16p nhu Co/Pt, Co/Pd, Co/Ni don gian hon do khong can ling dong
mang & nhiét dd cao hay u nhiét sau qua trinh lang dong mang (nhiét d6 dé va nhiét d6 1 thuong
16n hon 500 °C) [3, 4] Hau hét cac nghién ciru vé mang da 16p trude day thuong duge thyc hién
trén cac mang phang (S, 6]. Gan day, cung voi sy phat trién clia cong nghé nano, cac vat liéu tir
dang mang mong c6 cau tric nano bat dau duge quan tm nho céac tinh chat dic biét cua chung
v6n khong ton tai ¢ vat liéu khdi, ciing nhu kha nang tao ra cac linh kién dién tur thé hé¢ moi véi
nhitng tinh nang dugc cai thién so voi cac thé hé vat liéu trude do [7, 8]. Mot s6 nghién ciru trén
c4c mang mong da 16p cd di hudng tir vudng goc 16n ¢6 ciu tric nano thip chiéu (nhu day nano,
chdm nano (nano-dot) hodc phan chdm nano (nano-antidot)) dugc cho thiy cé su ting cuong di
huong tir theo phuong vudéng goc so vdi cac mang mong lién tuc [9], nhd d6 giup tang cuong do
on dinh tir tinh cua vat liéu, giam kich thudce bit tr, ting méat dg luu trir thong tin. Mot s6 nghién
clru gan day thyc hién trén cac mang nano c6 cau tric nano-antidots (hay con goi 1a mang x6p
nano) cho thiy cau trac antidots khong chi giup tang cuong di hudng tir vudng goc ma con gip
vuot qua dugc gioi han siéu thuan tir [10, 11]. Dé ché tao cic mang mong tir ¢6 ciu triic nano-
antidots, nguoi ta thuong s dung cic ky thuat khic nano (nhu nanosphere lithography,
photolithography, e-beam lithography,...) thuong co chi phi kha cao, kich thudc mau nho, thoi
gian khac dai [12, 13]. Viéc sir dung cac dé x6p nano nhu Al,O3 va TiO, dugc coi 1a giai phap
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thay thé hiéu qua do quy trinh tao mau don gian, chi phi thip, dién tich mau 1én (> 1 cm?), phu
hop v6i cac ing dung thuc té [14, 15]. Do d6, muc tiéu cua bai béo 1a nghién ctru anh hudng cia
céu tric nano x0p 1én tinh chat tir (lyc khang tir He, d6 vuong S = M r/Ms,...) theo phuong vubng
goc trong cdc mang da 16p nano-antidots [Co/Pd] phun xa trén dé x6p Al,03 va TiO, nham hudng
deén cac ung dung ghi tir vuong goéc mat do cao.
2. PHUONG PHAP NGHIEN CUU

2.1. Ché tao mang méng xop c6 ciu tric nano-antidots
2.1.1. Ché tao dé xop

) Dé xbp nano ALLO; yél TiO, dugc ché tao bang phuong phap andt hoa hai budc, bé mit mang
x0p dugc lam phang bang phuong phdp an mon plasma vai khi Argon trong thoi gian 60 phut
nhu da trinh bay trong céc nghién ctru trudc do6 cia nhom [16, 17].
2.1.2. Ché tao mang mong da I6p

Mang mong da 16p Ta 5 nm/P,d 3 nm/[C00,5 nm/Pdl nm]s/Co0,5 nm/Pd 3 nm/Ta 5 nm dang

phang dugc lang dong Ién trén dé phang don tinh thé Si(100) loai p pha tap Bo c6 phu 16p oxit
SiO; day 3000 A (Si/SiO,) (goi la mang dbi chimg, ky hiéu SiO,-[Co/Pd]), hinh 1(a)) va dang
x6p nano dugc ling dong trén cac dé XOp Al,O; va TiO, voéi kich thude 16 xbp lan lugt vao
khoang 30 nm va 50 nm (goi 1a mang xdp, ky hiéu 1an luot 1a Al,05-[Co/Pd] va TiO,-[Co/Pd]),
hinh 1(b) va 1(c)) bang phuomg phép phun xa DC magnetron trén h¢ phun xa AJA ATC ORION

Vv6i ap sudt co sd thap (~3x107° Torr), ap sudt khi Argon dugc duy tri trong sudt qua trinh phun
xa & muc 5 mTorr cho 16p Co, Pd va 2,5 mTorr cho 16p Ta.

Ta(5nm) ) ( )
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Co (0.5nm) Co (0.5nm) Co (0.5nm)
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Dé xép ALO,

(b)
Hinh 1. M6 hinh 3D cua cdc mang mong da lop:
(a) SiO,-[Co/Pd]; (b) Al,Os-[Co/Pd]; (c) TiO,-[Co/Pd].
Cong suat phun xa trong khoang 37,5 - 150 W tuong tmg véi tdc do phin xa trong khoang
0,18-0,73 nm/s cho céc 16p vat liéu nhu chi ra trong bang 1. Khoang cach giita bia va dé trong
qua trinh phun xa dugc lya chon & ché do phun xa gén, 50 mm, dé dam bao dé phun xa nam
trong viing plasma, nhim dam bao d6 dong nhét ciing nhu chit lugng ciia mang.

Dé phing Si0,

(@)

(c)

Céc thong sb phun xa, thong sb ciu triic ciia mang da 16p nhu chidu day cac 16p, sb 16p, 16p
dém T?./Pd hay 16p phu Pd/Ta dugc lya chon dua trén cac khao sat trude d6 [18]. Cac mau deu
dugc lang dong ¢ nhi¢t 4o phong.

Bdng 1. Thong séphun xa duwoc st dung cho cdc vdt liéu.

Bia vat liéu | Cong suit phiin xa (W) | Ap suét phin xa (mTorr) | Toc dé phiin xa (A/sec)
Ta 150 2,5 0,73
Co 37,5 5 0,18
Pd 37,5 5 0,32
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2.2. Cac phép khao sat, phén tich

Sau khi ling dong, cac miu dugc tir hoa trong tir trudng vudng goc voi mat phang mau bang
hé do cac tinh chét vat 1y (Quantum Design PPMS® VersaLab™) tai Vién Khoa hoc vt liéu véi
tir truong 16n nhét dat + 3 T. Hinh thai bé mit cua cac mau duoc kiém tra bang phwong phap
chyp anh hién vi dién tir quét (SEM) trén hé Hitachi S-4800 FE-SEM) tai Vién Khoa hoc vat
lidu, phuong phap hién vi lyc nguyén tir (AFM) trén hé Solver P47-PRO (NT-MDT Spectrum
Instruments) st dung dau do cacbon siéu nhon NSGO1 DLC véi ban kinh dau do ¢& 1 nm tai
Pai hoc Tdng hop Quéc gia Belarus. Tt ca cac phép do dugce tién hanh & nhiét do phong.

3. KET QUA VA THAO LUAN
3.1. Pic trung hinh thai ciu tric ciia mang dé xdp va mang xdp da 16p [Co/Pd]

Hinh thai hoc bé mat ciia mang dé x6p nano Al,O3 va TiO, va cac mang xdp da 16p tir tinh
Al,O3- [Co/Pd] va TiO,-[Co/Pd] dugc thé hién qua anh SEM lan luot trén hinh 2(a), 2(b), 2(c) va
2(d). Két qua chup SEM cho thiy mang dé xp Al,O; véi cac 16 x6p dugc phan bb kha dong déu
trén toan bo bé mit miu, dudng kinh trung binh vao khoang 30 nm, bé mit mang xop Al,Os
tuong ddi phang (hinh 2(a)). Trong khi 6, mang x&p TiO, véi cac 16 x6p c6 dudng kinh trung
binh 16n hon (vao khoang 50 nm), su phan bd cia 16 x6p khong déu, ngodi ra d6 nham bé mat
cao hon so v61 mang dé x6p Al,Os (hinh 2(b)). Hinh chén trong cua cac hinh 2(a) va 2(b) cho
thay o bé mat dé x0p T102 c6 dod nham cao horn so voi dé xop Al Q3.

Hinh 2. Anh SEM ciia mang de x6p (a) AlOs, (b) TIOZ che tao bangphm)'ngphap anot héa
hai bude va mang da 16p [Co/Pd] phin xa lan luot trén dé xép (c) ALO; va (d) Tio,
bang phiin xa DC magnetron chup ¢ géc nghiéng 90° so véi bé mdt mau.

Hinh chén phia trong 1a anh chup O’goc nghiéng 45° so véi bé mat mau.

So voi hinh anh chyp bé mit cia dé xop A|203, hinh chup bé mit cua mang xép
Al;03-[Co/Pd] dugc thé hién trén_hinh 2(c) cho thay rang mang Al,Oz-[Co/Pd] phun xa 1én dé
Al;0; ciing c6 ciu triic xdp, cac 16 xop co dang tron va sap xép kha déu tuong tu nhu ciia mang
dé xbp Al,0s, tuy vy duong kinh cua cac 16 x6p nho hon so véi ciia mang dé xop Kich thuéc
trung binh cua 16 x0p cuiia mang x6p Al,O3-[Co/Pd] vao khoang 20 nm, dugc phan bd khé déu, bé
mat mang kha phing (hinh 2(c)). Nguyén nhén kich thudce 16 x6p ctia mang da 16p Al,O5-
[Co/Pd] giam so vdi kich thude lo x6p cua dé x6p AlO; 14 do trong qua trinh phin xa mang
[Co/Pd] phu chom Ién go cac 16 x6p. Hinh 2(d) 12 anh SEM cua mang xop [Co/Pd] duoc phin xa
trén dé xbp TIOz Anh SEM chup & gdc 90° so v6i mit phing mau & hinh 2(b) cho thiy cac 10
x6p cua mang x6p TiO, ¢6 dudng kinh trung binh khoang 50 nm, trong khi d6 kich thugc 16 xdp
ctia mang xop [Co/Pd] nho hon dang ké (~30 + 35 nm). Khi quan sat anh chup dudi goc nghiéng
45° (hinh chen trong) ta ciing thdy rd su khong bang phang ctia mang xdp TiO,-[Co/Pd] so voi
mang xop Al,Oz-[Co/Pd].
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bé xac dinh mot ’cégh dinh luong do nhaim bé mit cua cac mang da 16p [Co/Pd] phun xa 1én
trén cac dé phang, dé x0p AlL,O; va TiO,, })é mit cac mau mang SiO,-[Co/Pd], Al,Os -[Co/Pd] va
TiO,-[Co/Pd] dugc tién hanh chyp anh hién vi luc nguyén tr (AFM) (hinh 3).

(a) CoPdwén o Si (b) CoPd mén dd xép AIL0, (c) Co/Pd trén dé xbp TiO,
AR=0.3 nm 3 r ) AR=25nm

Hinh 3. Anh AFM cua (&) mang lién tuc SiO.-[Co/Pd], (b) mang xop AlLO;-[Co/Pd],
(¢) mang xép TiO,-/Co/Pd]. AR la gid tri dg nhdm bé mdt trung binh.

Bing 2. Bé nham bé mdt ciia cdc mang xép.

Tén miu Pic diém dé Do nham bé mit (nm)
SiO,-[Co/Pd] Dé SiO, phang 0,3
AlL,O; -[Co/Pd] | Pé xp Al,05vdi dudng kinh 16 xdp ~ 30 nm 2,5
TiOx-[Co/Pd] | Dé xdp TiO, véi dudng kinh 16 x6p ~ 50 nm 3,6

Két qua do AFM cho gi4 tri 46 nham bé mit ciia mang phing SiO,-[Co/Pd] va cac mang x6p
AIgOg-[CO{Pd], TiO,-[Co/Pd] lan lugt vao khoang 0,3 nm, 2,5 nm va 3,6 nm dugc tong hop trong
bang 2. K&t qua nay phu hop v6i két qua thu duge tr anh SEM. Su anh hudng cua hinh thai bé
mat (d6 nham, kich thudc 16 x0p) 1én tinh chat tir cia ca hé s€ dugc khao sat trong phan ti€p theo.
3.2. Pic trung tir tinh ciia mang phang va mang xop da 16p [Co/Pd|

1.0F
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Hinh 4. Buong cong tir hoa theo phwong vuéng goc cua cua mang da lop SiO,-[Co/Pd]
(hinh vudng mau den), mang xop Al,Os-[Co/Pd](hinh tron mau do)
va mang xdp TiO,-[Co/Pd]( hinh tam giac mau xanh).

Hinh 4 biéu didn duong cong tir hda cia mang phing SiO,- [Co/Pd] va cdc mang x6p
Al;05-[Co/Pd], TiO2-[Co/Pd] do theo phuong vudng goc voi mat phiang mau véi tir truong dat
vao 1én t6i 14 kOe. Két qua do VSM cho thay dudng cong tir hoa theo phuong vudng goc cta
mau mang lién tuc SiO,-[Co/Pd] c¢6 dang rat vudng, dd vudng (squareness ratio) S = Mg/Ms ~ 1,
lwc khang tir theo phuong vudng goc He = 702 Oe, thé hién tinh di huéng theo phuong vudng
goc cao 0 nhiét do phong, qua trinh dao tir xdy ra dot ngot. Co thé no6i co ché dao tir trong mang
mong loai nay chu yéu 1a co ché quay do-men trong khi sy dong gop cua co ché dich chuyen
vach d6-men 1a khong dang ké. Két qua nay phu hop véi mot sé nghién ctru trude day vé di
hudng tir vuong goéc cao trong mang [Co/Pd] [19].
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Bdng 3. Gia tri lyc khang tw He, ty soO MR/MS cua cac mang da l6p [Co/Pd] ling dong
trén dé phang SiO, va trén cdc dé xop Al,O3va TiO,.

Tén mau Pic diém dé Hc (Oe) | M{/Mg
SiO,-[Co/Pd] Pé SiO, phang 702 0,98
Al,O; -[Co/Pd] | DBé xbp Al,05v6i dudng kinh 16 xop ~30 nm | 1732 0,93
TiO,-[Co/Pd] | Bé xbp TiO, véi duong kinh 16 xép ~50 nm | 2220 0,85
Trong khi d6, duong cong tir hoa theo phuong vudng goc ciia C&c miu mang xop
Al,05-[Co/Pd] va TiO,-[Co/Pd] déu cho thay di huéng theo phuong vudng goc dugc ting cuong
mot cach rd rét, thé hién & su gia tang dang ké cua gia tri He trong cic mang xop so v6i mang
phang. Hc clia mang xdp Al,Os- [Co/Pd] co gid tri bang 1732 Oe va cua mang xop TiO»-[Co/Pd]
c6 gia tri bang He = 2220 Oe cao gap khoang 2,5 va 3,2 1an so v6i mang phang SiO,-[Co/Pd] thé
hién trong bang 3.

0.12 —=— Dé SiO, phang
|—»— D& ALO, xép !
—a— Pé Tio, xép
0.08 - |
I
3
=
T 0.04
0.00
-5000 -2500 0 2500 5000
H (Oe)

Hinh 5. Duong dao ham dM/dH theo ham cua tir truong ngoai H
ciia mang phang SiOo-[Co/Pd] (dwong mau den) va cdc mang xop Al,03-[Co/Pd]
(dwong mau do), TiO,- [Co/Pd](dwd’ng mau xanh).

S liéu thuc nghiém trong bang 3 cho thiy ring d6 vudng cua dudng tir hoa cia cac mang
x6p ¢o su giam nhe so voi do vudng cia mang phang, d6 vudng cua dudng tir hoa trong hai
mang x6p Al,05-[Co/Pd] va TiO,-[Co/Pd] lan luot 1a 0,93 va 0,85. Nguyén nhén do vudng cua
duong tir hoa giam 1a do trong cac mang x6p ¢6 su hinh thanh cac pha tir mém tai g cac 16 xop
voi CaC mo-men tir sap xép khong trat tu trong khi huéng cia cac md-men tir trong phan phing
ctia mau c6 phuong vudng goc véi mat phang mu, vi vay cac cac lo x6p dong vai tro nhu cac
diém ghim tir trong qua trinh tir hoa mau [16], khlen cho cac méu xdp bi ¢ ‘cing” hon so voi mau
mang phang. Tuong tac giita hai pha tir cimg-tlr mém (twong tac trao doi dan hdi cimg/mém) dan
dén sy ting cuong Hc [20], qua trinh ddo tir khi d6 khong chi co co ché quay ma con c6 ca co
ché dich chuyén cac vach d6-men tai cac diém ghim tir.

Gia tri He ciia mang x&p TiO,-[Co/Pd] 16n hon, d6 vuoéng cua duong cong tir hda cliia mang
TIOZ [Co/Pd] nho hon so v&i mang Al,O3-[Co/Pd] o thé dugc giai thich 1a do thanh phan pha tir
mém trong mang TiOp-[Co/Pd] 16n hon vi kich thuge 16 x6p va do nham bé mit cia dé TiO, 16n
hon so v6i dé Al,03, dan dén sy kém dong nhit v& mo-men tir trong mau mang TiO,-[Co/Pd].

Hinh 5 1a duong dao ham dM/dH, xic dinh bang phép ldy vi phan duong tir hoa theo tir
trudng ngoai, cua mang phing SiO,-[Co/Pd] va cac mang x0p Al,O3-[Co/Pd], TiO--[Co/Pd] cho
thay 10 sy tang cuong cua gia tri He trong cac mang xop so voi mang phang (su dich vj tri dinh
peak vé phia tir truong cao trong cic mang xdp). Trong mang phang Si0,-[Co/Pd], peak nhon va
cao, thé hién qua trinh dao tir dot ngdt, su dong gop cua co ché quay d6-men 1a chu yéu. Trong
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cac mang xép, c6 thé thy rd rang 1a d6 16n cua peak giam, d6 rong cua peak ting do anh hudng
cta pha tr mém trong qua trinh dao tir, noi cach khac la do anh huong cua co ché dich chuyén
vach d6-men trong cac mang xOp khién qua trinh dao tir khong xay ra dot ngdt ma dién ra tir tir.

3.3. Pic trung céu tric ciia mang xop da 16p [Co/Pd]

9000 _
—Si0,-Co/Pd
m —— Al,0,-Co/Pd
b= ——TiO,-Co/Pd
3
O 6000
L
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=
o 3000
e
£
]
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Hinh 6. Gidn @6 nhiéu xa tia X ciia mang lién tuc SiO,-[Co/Pd] (dwong mau den),
mang xop TiO,-[Col/Pd](duwong mau do) va mang xop TiO,-[ColPd](dwong mau xanh).

Phé nhiu xa tia X ctia mang phang da 16p SiO,-[Co/Pd] va cac mang xdp Al,0s-[Co/Pd],
TiO,-[Co/Pd] cho thiy c6 su chong chép cac dinh nhidu xa trong khoang goc 20 = 40+42°, dugc
thé hién trén hinh 6. Cac dinh nhiéu xa chinh tir cia cdc mang da 16p nam trong khoang goc
nhiu xa 20 giita 38° va 43°. Pho nhiéu xa tia X trén mau mang phang SiO,-[Co/Pd] va cac mang
x6p AlO3-[Co/Pd], TiO,-[Co/Pd] déu chi ra sy ton tai cua ba dinh nhiéu xa Pd (111) & goc 20 =
39,1°, 39,6° va 40,26° dugc cho 1a do sy thay doi hing s6 mang cua cac pha Pd-fec trong 16p
dém, 16p phu va 16p xen giita cac 16p Co trong mang da 16p Co/Pd. Su thay doi hiang sé mang
cua Pd trong cac 16p khac nhau duoc cho la do cac 16p duoce phiin xa trén cac vat liéu khac nhau
s& chiu cac ung suat khac nhau [20]. CAu trac fcc cua Pd (111) giup ting cuong dinh hudng
(111) cho mang Co/Pd, von can thiét dé dat duoc di hudng tir theo phuong vudng goc cao trong
mang da 16p [Co/Pd]. Gan céac dinh nhidu xa Pd (111) ton tai hai dinh nhidu xa Co/Pd (111) c6
cuong do nhiéu xa manh & khoang 26 = 40,8°. Ngoai ra, trong cac mau con c6 thém dinh nhiu
xa cua Co/Pd tai vi tri goc 26 khoang 41,49°, duoc cho 1a do sy hinh thanh pha hgp kim ctia Co
va Pd tai mat phan cach giita cac 10p va tai go cac 18 x6p. Co (111) tinh khiét duoc biét c6 dinh
nhiéu xa khoang 44,4° va Pd (111) tinh khiét c6 dinh nhidu xa khoang 40,2° nén vi tri Co/Pd
(111) ¢6 cac dinh nhidu xa ndm trong khoang giita hai dinh nay 1a hoan toan phu hop. Hudng
(111) ctia Co/Pd ciing 1a hudng thé hién tinh di hudng tir vuéng goc cao nhét so voi cac hudng
khac va thuong duoc thé hién manh khi duoc moc trén 16p dém Ta/Pd [21]. Két qua nay hoan
toan phu hop voi két qua do VSM, cho thiy cac miu déu c6 di hudng tir vudng gboc cao & nhiét
d6 phong. Phé nhiéu xa cia miu Xép Al,03-[Co/Pd] xuét hién hai dinh nhiéu xa manh, dic trung
ciia dé x6p ALOs tai vi tri 20 = 38,1° va 44,5° [22]. Phd nhiéu xa ciia mau x6p TiO,-[Co/Pd]
xuét hién mot dinh hep ctia TiO cta dé xdp voi dinh nhidu xa nam tai vi tri 26 = 42° [14, 23].

4. KET LUAN

Bai bao da nghién ctru hinh thai bé mit, dic trung cAu triic va tinh chét tir ciia cac mang mong
da 16p [Co/Pd] phun xa trén dé phang SiO, va c4c mang nano-antidots [Co/Pd] phin xa trén cac
dé xop ALLO; va TiO, véi kich thude 15 xdp va do nham bé mat khac nhau. Két qua nghién ciru
chi ra rang cac mang Co/Pd déu co tinh di hudng tir theo phuong vudng goc cao ¢ nhiét do
phong. He trong cac mang x6p duogc ting cudng dang ké so véi mang phang, He cia mang xop
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Nghién ctru khoa hoc cong nghé

Al,03-[Co/Pd] va mang TiO,-[Co/Pd] lan luot 1a 1732 Oe va 2220 Oe, cao gap 2,5 va 3,2 lan so
v6i mang phang Si0,-[Co/Pd], nguyén nhan la do sy anh huéng cua thanh phan pha tir mém hinh
thanh tai go cac 16 x6p. Két qua nghién ctru chi ra rang céc tinh chét tir nhu di hudng, truong khir
tir, do vudng Mr/Ms hoan toan c6 thé d& dang diéu khién duoc trong cac mang da 16p [Co/Pd] co
céu trac nano-antidots bang cach thay d6i hinh thai hoc ciia cdu triic xdp nhu d6 nham, kich
thudc 16 xdp. Cac cau triic tir kich thudc nano dang antidot c6 di huéng tir vudng gbc cao & nhiét
d6 phong, c6 tinh chat tir co thé diéu bién dugc s& gitp phat trién cac thé hé linh kién tir va
Spintronics thé hé m&i c6 mat dd cao va siéu cao.

Loi cim on: Cong trinh nay dwoc thue hién véi sw hé tro vé kinh phi thong qua dé‘,tdi Khoa hoc Cong
nghé tai Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam thuc Chuong trinh phat trién nhom nghién ciru
xudt sac, ma so NCXS01.04/22-24.
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ABSTRACT

Structure and magnetic properties of [Co/Pd] multilayer antidot thin films
with perpendicular magnetic anisotropy

The [Co/Pd] multilayer antidot thin films sputtered on the Al,O; and TiO, nanoporous

templates with pore sizes of 30 nm and 50 nm were fabricated by DC magnetron
sputtering. The impact of film morphology on the structural and magnetic properties in the
deloveloped films are thoroughly investigated. The results show that, similar to the
[Co/Pd] multilayer flat thin film, the multilayer antidot films also show large
perpendicular magnetic anisotropy at room temperature. However, the coercivity of Hc in
the multilayer antidot films is significantly enhanced compared with that of the flat film,
the highest Hc of 2220 Oe was achieved for the TiO,-[Co/Pd] multilayer antidot film,
which is respectively 1.28 and 3.15 times higher than that of the Al,O3-[Co/Pd] multilayer
antidot film and the SiO,-[Co/Pd] flat thin film, due to the formation of magnetically soft
regions near the pore edges. It can be said that the magnetic properties in the antidots
multilayer thin films can be completely modulated by adjusting the structural parameters
of the nanoporous template such as pore size and surface roughness.

Keywords: Exchange bias; Antidots multilayer thin films; Perpendicular mangnetic anisotropy; Ferromagnetic
exchange interactions; Ferromagnetic - antiferromagnetic exchange interaction.
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