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e T ké mau rung- VSM(do dod tlr hoa ciia mang)

 Kinh hién vi lwc tir-MFM(xac dinh sw dinh hwéng
khac nhau cua domen tw)
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Magnet pole pieces
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COSOLY THUYET

Hiéu dién thé sinh ra do hién tvogng cdm (rng dwoc cho boi biéu thirc:

adB
V = —na—.
dt
T truong xuyén qua cudn day trwedc khi cé mau dat vao la:
B = woH. ‘
Tl tredng xuyén qua cudn day sau khi c6 mau dat vao la:
B = wo(H + M).
Vay:
AB = poM.
Suy ra:

Vdt = —napoM.
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UNG DUNG

Phép do tir hoa, tir tré: do sw bién dbi cia momen
tr theo tw trerang ngoai

Phép do mémen tlr theo sw thay dbi clia nhiét do
dwdi tac dung cua mot tw treong ngoai: phép do tw
nhiét. Dwa vao phép do tr nhiét, cé thé thwc hién
cac phép do ddng hoc tw tinh, hay dong hoc két tinh
cua vat liéu tur.

Po thay d6i mémen ttr theo th&i gian: do phuc hoi
Xac dinh céac tinh chat di hwéng dua vao viéc quay
vat lieu (b6 phan quay cua VSM)
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KINHHIEN VI LUC TU -MEM

buwoc sir dung dé xay dwng hinh anh
Sw phan b6 clia tinh chat tr trén bé mat
vat ran duwa trén viéc ghi nhan lwe
twong tac (Iuc tir) gilra mai do tw tinh

vOi bé mat cia mau.

TWO-STE?

SEPARATION METHOD

o— At A A, A

Tapping Mode
scanning of
the surface

22005, iMediasoft® - Manopolis™ | www, nanopolis.net

X For small tip-sample distances, atomic foroes (e.g. Ven der
Waals) are stronger than magnetic forces so MEM dahvers a
predominantly topagraphic image. For farge distances (in the
order of 100 nm), long range magnetic forces are much
more significant and the image will reflect the magnetic
properties of the analyzed surface.

sCanner

MFM Signal
— —_—




POMEN TU

Khai niém vé domen tir lan dau
tien dwoc dua ra vao nam 1907
boi Weiss

bomen tu la nhirng vung trong
chat sit tr ma trong dé cac
moOmen tr hoan toan song song
vOi nhau

Vung chuyen tiép ngan cach gitra
2 doémen tr lién ké nhau. Gilra
hai domen tlr, momen tir kKhong
thé dot ngot bién d6i V& chidu vi
S8 dan dén trang thd kém bén do
dé hinh thanh nén ving chuyén
tiép la cac vach démen




NGUYEN LY HOAT PONG

Luwrc twong tac gitra mdii do va bé mat
mau duoc cho b&i biéu thire

Fo—

]

sample AV

OH,
Ho f ﬂ(ir:m'p Ep

magnetically coated tip

w path of cantilever

t ¢

—-

v v

-

t ¢

flat magnetic sample

magnetic
domains



E Beam Spot Magn Det WD Exp | i E Beam Spot Magn Det WD Exp 1 350nm
EO0kY 30 &60000x SE 21 0 Nanosensors o DD e

i

E Beam Spol Magn Det WD Exp = — 360nm E Beam Spot Magn Det WD Expf : - | 350nm
50kv 3.0 bBOOODOx SE 21 0 Nanosensors bOkvy 30 B0000x SE 21 0
T R R T e, FIE




Force Constant [nominal) 2.8 N/m 2.8 N/m 2.8 N/m 2.8 N/m
Resonance Frequency (nominal) 79 kHz 75 kHz 79 kHz 79 kHz
Tipside Codating Hard Magnetic Hard Magnetic Soft Magnetic Hard Magnetic
Coercivity™ 300 Ce 250 Qe 0.75 Ce 125 Ce
Magnetization™ 300 emufcm?® 150 emu/cm?® 225 emujcm? 80 emu/cm?®
Magnetic Tip Momenit™ = 107"% emu x0.5 x0.75 x0.25




Topography (leff) and magnefic image (frequency shift) (right)
of a DAT measured with a PPP-MFMR probe
(z-range fopography: 100 nm, magnefic image scale: 20 Hz).

Magnefic overview image (frequency
shiff) of a patterned NICo Thin filrm
acquired with a PPP-LM-MIFMR probe.
(scale: 10 Hz)
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Uu diém:

Nhuwoc diém:

e Mau khong nhét thiét phai « Néu tir trwong clia mdi do

|a chat dan dién.

Co6 kha nang phéan tich cau
trdc tr ma khong doi hoi s
pha hly hay xt ly mau
Khong doi hoi phai kT thuéat
Xt If mau hay bao phi g
dac biét.

MFM c6 thé dung nhu may
STM hay AFM

qua manh né cd thé lam
thay doi domen tir trén bé
méat mau.

MFM ghi anh dwa vao hién
trong quét nén kha nang ghi
anh cham. Bong thoi, viéc
ghi anh tic thoi trong qua
trinh tir héaciaMFM kém .



