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researchers from domestic universities. This symposium is not for only exchanging research 
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researchers to carry out their study in Japan collaborating with RIKEN and Japanese universities. We 
can accept one speaker from your university as an oral speaker. Also, we would like to encourage 
students who wish to be a researcher for material science to attend the symposium to have poster 
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Dr. Darminto                                                          Dr. Isao Watanabe  
Chair (ITS, Indonesia)                                           Co-chair (RIKEN, Japan) 
Contact Persons: 
Dr. Risdiana, UNPAD (by E-mail) 
E-mail : risdiana@phys.unpad.ac.id
risdiana@riken.jp
Dr. Lusi Safriani, UNPAD (by E-mail or Tel.&Fax) 
E-mail :  lusi.safriani@phys.unpad.ac.id
TEL     : +62-22-779-6014 
FAX     : +62-22-779-2435 

 
 
Conference Home Page:http://phys.unpad.ac.id/imfms
Hotel Information: http://www.nusaduahotel.com
Chair Person E-mail: darminto@physics.its.ac.id
Co-Chair Person E-mail: nabedon@riken.jp
 

 



1 

 

Magnetic Properties of Barium Hexaferrite Thin Films Grown 

By Pulsed Laser Deposition
1
  

Togar Saragi 

Dept. of Physics, Universitas Padjadjaran Bandung, Indonesia 

E-mail: t.saragi@phys.unpad.ac.id 

Abstract 

Barium hexaferrite BaFe12O19 (BaF) thin films have been prepared by pulsed laser deposition. 

The target was prepared by solid state reaction method and the films were depositied on c-plane 

(0001) sapphire substrates with KrF excimer laser at wavelenght of 248 nm and with an energy density 

of 2.16 J/cm
2
. During deposition the repetition rate, the temperature, and the time for deposition were 

varied of: (2 Hz, 700C, 15 minutes) or sample 5715, (5 Hz, 800C, 15 minutes) or sample 5815, (5 

Hz, 800C, 30 minutes) or sample 5830, (2 Hz, 800C, 30 minutes) or sample 2830 respectively. The 

crystal structures were measured by high resolution X-ray diffracometer (HR-XRD) and the grain size 

were calculated by Scherrer equation. The magnetic properties were measured using SQUID-vibrating 

sample magnetometer (SQUID-VSM) at a maximum 5kOe, and an atomic force microscope (AFM) 

was used to detected surface morfologi. The XRD measurement shows that the BHF phase was 

observed in the sample grown at 800C with the calculated grain size were 11.41 nm (2830) and 15.38 

nm (5815). The VSM measurement shows that the: Ms,Mr and moment were increase in the series of 

5715 to 5830 to 5815 and to 2830, however the Hc maximum observe at series of 5715. An AFM 

image shows that the roughness average  were 59.6 nm (5715), 24.6 nm (5815) and 36.9 nm (2830). 

After annealing at 1000C for 2 h the magnetic properties was decrease. The effects of parameter 

deposition and grain size and its development in the future will be discussed relation to the magnetic 

characteristics. 
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Introduction 

Hexagonal ferrites are used widely as permanent magnets. This ferrites (ferrimagnetic transition-

metal oxides) are electrically insulating, and therefore they are widely used in high-frequency 

applications, because an ac field does not induce undesirable eddy currents in an insulating material 

[1]. Barium hexaferrite, BaO.6Fe203, is a known high performance permanent magnetic 

material [2], has the magnetoplumbite structure (hexagonal, P6/mmc) with cell dimensions a 

= 5.888 Å and c = 23.228 Å, and is ferrimagnetic with Tc = 723 K (=450C) [3]. Barium  

ferrite  thin films have a high Curie  temperature, large magnetocrystalline anisotropy field 

Hk, large magneto-optic rotation [4-5] and large uniaxial anisotropy ~0.33 MJ.m
-3

 parallel to 

the c-axis [6].  Owing to a high characteristics, these ferrites are especially suitable for next 

generation magneto-optical (MO) disk material [7], millimetre-wave filters, phase shifters and 

non-reciprocal devices with frequency tuning provided by an external magnetic field [8-10], 

Coplanar Waveguides (CPWs) in microwave integrated  circuits (MICs) and in monolithic 

microwave integrated circuits (MMICs) [11-14] due to lower level of media noise in 

comparison with Co-based alloy [15]. The narrow transition width being required for high 
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