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Fig. 1. Crystal structure of (a) ¥'-Fe,N and (b) a”-
FelsNz,
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Table . PSII implantation parameters.

Implanted ion species | N,

Microwave power 200 W

Plasma density about ~10° /cm?

Total dose FeN15 about 1 x 10*4# /cm?®

FeN30 about 3.8 X 10"*# /cm?

Electron temperature | 5~6eV

Base pressure 8.8 x 107¢ Torr

Target size diameter 40 mm

Nitrogen pressure 1 mTorr

Argon pressure 1 mTorr

Pulsed negative bias Voltage —60 kV
Repetition rate 100 Hz
Width 20 us

Implantation time 15 min., 30 min.
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1.Vacuum Chamber
2. Antenna

3.RF Power Supply
4.Matching Network

11.Mass Flow Controller
12.Working Gas

13.HV Divider

14.HV Modulator

5.Plasma 15.HV Power Supply
6.Target Stage 16.Current Transformer
71.Target 17.0scilloscope

8.Vacuum Pump 18.Permanent Magnetic
19.Lead Shield

20.Chamber Grounded

9.Ion Gauge
10.Langumir Probe

Fig. 2. PSII Equipment,
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Fig. 3. Auger electron spectroscopy of (a) FeN15 and
(b) FeN30.
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Fig. 4. X-ray diffraction patterns of (a) FeN15 and (b)
FeN30.

3. ZIE AIH Xi2dH| (vibrating Sample Magnetometer
1 VSM) &3

2 o7 A8 e HF Al &rlo|HF4dE Fig. 5
off z1g]owm, oloedt 7t Table o] Al Fo
A H5o] A4 F9A a-Fe foil & 2148 emu/go T
8=}3}e} 7.94 Oe o] xpedg- Zhi=rc}

A1# FeN15+ as-implanted 2} 160 Coll4] o2&l
AlH-e gxE o L3lxs} gho] FobEglend, 190 Toll
A dxe] g AlHE ezl AHE welch ol & Fig 4
(@)ollA] o 4 g)%o] as-implanted 2} 160 Tl 4
2]3l Al A8 Fro] 250+ 10 emu /g 9 a”
193 emu/gel v o AAF=7 £33 ez A )]
Al 23katst ghe] Fololl kg F Aoz Fuls
5{2], 190 Celd 22 Ade
AR AN E Holzut a (2000 BEA A= A
Zhazt Zatarskel ghabad Zhaof o3k F Ao R Ala
= ch[24].



Table [I. Magnetic properties of FeN15 and FeN30
sample.

sample FeN15 FeN30)
heat treatment
condition |5 (emu /g) | H. (Oe) |as(emu/g) | He (Oe)
a-Fe 214.8 7.94
as-implanted 217.8 8.60 2195 9.42
160 C 2 hr. 2164 9.77 167.0 10.81
190 C 2 hr. 181.2 5.30 2A07.6 12.30
300 . T T T T
FeN30 as-implanted ]
a - Fe foll
’
200 E
100 = b
Y
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£ 'R 3 -1
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Fig. 5. Hysteresis curves of a-Fe foil, as-implanted
FeN30, and 190 C -annealed FeN15.
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Fe-N (iron-nitrogen) crystal phases were prepared by nitrogen ion implantation into a-Fe foil with Plasma
Source lon Implantation (PSII). lon implantation time of sample is treated 15 minutes (FeN15) and 30 minutes
(FeN30). The nitrogen depth profiles measured by Auger electron spectroscopy (AES) were determined to be
about 12000 A and 40000 A for the samples of FeN15 and FeN30, respectively. The results of vibrating sample
magnetometer (VSM) show that the saturation magnetization of the samples of as-implanted FeN15 and FeN30
was higher than that of pure a-Fe foil, which may be owing to a’-FegN or a”-Fe s N, phases. Accordingly this
study shows the possibility of the partial formation of a” or @’ phase in iron nitrogen produced by PSII method.



