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M
agnetic tunneling junction (M

TJ) structures, w
here ferrom

agnetic electrode layers sandw
ich an 

insulating barrier layer, show
 tunnel m

agnetic resistance (TM
R) effect that is w

idely applied for spintronics 
devices such as m

agnetic random
 access m

em
ory. O

ne of im
portant perform

ance factors of TM
R elem

ent is 
m

agnetic resistance (M
R) ratio, w

hich is sensitive to not only electronic and m
agnetic status in the m

agnetic 
electrode layers but also the interface structure. Conventional m

etal oxide layers have been utilized for the 
barrier layer in the device structures, w

here im
provem

ent of M
R ratio is lim

ited because of disorder of the 
interfacial crystal structures, arises from

 lattice m
ism

atch, inter-diffusion or defect form
ation. In recent years, 

m
uch attention and intensive studies have been devoted to hexagonal boron nitride (h-BN

) w
hose structure 

is tw
o-dim

ensional honeycom
b form

ed by stable chem
ical bonding. M

onolayer h-BN
 is one of good 

candidates for the ideal burrier layer of TM
R devices because the h-BN

 layer is expected to form
 an abrupt 

and pinhole-less interface w
ith m

agnetic layers. A
lthough a coherent grow

th of h-BN
/N

i(111) is established 
and the ideal sandw

ich structure is also expected for Co/h-BN
/N

i(111), the grow
th m

ode and interface 
structure for Co overlayer has not been clarified up to now. 
   In this study, w

e have investigated grow
th m

ode of Co ultrathin film
s on h-BN

/N
i(111) in m

anner of 
A

uger electron spectroscopy (A
ES) and intensity analysis of low

 energy electron diffraction (LEED
). The 

sam
ple of Co/h-BN

/N
i(111) w

as prepared in ultra-high vacuum
 by m

eans of M
BE evaporation of Co on h-

BN
/N

i(111), w
here high quality h-BN

 m
onolayer w

as prelim
inarily prepared on the clean surface of N

i(111) 
by cracking of borazine (B

3 N
3 H

6 ) [1]. Thickness dependence of A
ES intensity ratio of Co (LM

M
) to N

i 
(LM

M
) show

s a clear deviation from
 sim

ple exponential expansion w
ith increasing thickness, m

eaning a 
failure of com

plete layer-by-layer grow
th. From

 the LEED
 I-V

 curves obtained from
 the (0,1) diffraction 

spot of Co/h-BN
/N

i(111), peak shifts are found around 80 and 120 eV
 w

ithin the thickness of 1.5~3M
L, 

w
hile no change in the I-V

 curves is observed above 3M
L. A

ccording to this result, w
e can suggest initial 

island grow
th follow

ed by tw
o-dim

ensional epitaxial grow
th above 3 M

L. 
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FIG
U

R
E. Co thickness dependence of intensity ratio of A

uger electron of Co (LM
M

) to N
i (LM

M
) obtained from

 differential 
A

uger electron spectra from
 Co/h-BN

/N
i(111) (left), and LEED

 I-V curves of the (0,1) diffraction spot (right). 
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