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SRIM

- Co/Pt multilayers with
  perpendicular anisotropy 
- AF (antiferromagnetic) 
  coupled via Ru interlayer
- competition between  

interlayer exchange energy, 
perpendicular anisotropy and 
magnetostatic energy terms

Introduction

Simulation of Stopping and Range of Ions in Matter

- Monte Carlo package SRIM was run 
+- two He  energies were selected for mainly 

affecting the Ru interfaces by displacing 
Ru and Co atoms at the interface

 -> AF interlayer exchange energy  
  will be weakened
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0,0002,240E-044,480E-046,720E-048,960E-040,0011200,0013440,0015680,0017920,0020160,0022400,0024640,0026880,0029120,0031360,0033600,0035840,0038080,0040320,0042560,0044800,0047040,0049280,0051520,0053760,0056000,0058240,0060480,0062720,0064960,0067200,0069440,0071680,0073920,0076160,0078400,0080640,0082880,0085120,0087360,0089600,0091840,0094080,0096320,0098560,010080,010300,010530,010750,010980,011200,011420,011650,011870,012100,012320,012540,012770,012990,013220,013440,013660,013890,014110,014340,014560,014780,015010,015230,015460,015680,015900,016130,016350,016580,016800,017020,017250,017470,017700,017920,018140,018370,018590,018820,019040,019260,019490,019710,019940,020160,020380,020610,020830,021060,021280,021500,021730,021950,022180,022400,022620,022850,023070,023300,023520,023740,023970,024190,024420,024640,024860,025090,025310,025540,025760,025980,026210,026430,026660,026880,027100,027330,027550,027780,028000,028220,028450,028670,028900,029120,029340,029570,029790,030020,030240,030460,030690,030910,031140,031360,031580,031810,032030,032260,032480,032700,032930,033150,033380,033600,033820,034050,034270,034500,034720,034940,035170,035390,035620,035840,036060,036290,036510,036740,036960,037180,037410,037630,037860,038080,038300,038530,038750,038980,039200,039420,039650,039870,040100,040320,040540,040770,040990,041220,041440,041660,041890,042110,042340,042560,042780,043010,043230,043460,043680,043900,044130,044350,044580,044800,045020,045250,045470,045700,045920,046140,046370,046590,046820,047040,047260,047490,047710,047940,048160,048380,048610,048830,049060,049280,049500,049730,049950,050180,050400,050620,050850,051070,051300,051520,051740,051970,052190,052420,052640,052860,053090,053310,053540,053760,053980,054210,054430,054660,054880,055100,055330,055550,055780,056000,056220,056450,056670,056900,057120,057340,057570,057790,058020,058240,058460,058690,058910,059140,059360,059580,059810,060030,060260,060480,060700,060930,061150,061380,061600,061820,062050,062270,062500,062720,062940,063170,063390,063620,063840,064060,064290,064510,064740,064960,065180,065410,065630,065860,066080,066300,066530,066750,066980,06720
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shows the displacement 
propability with respect to 
the energy of the incident 

+He  ions and target depth 
of the system N = 4, X = 6
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Results

Summary
- out of plane measurements show that 

the magnetic anisotropy decreases with 
increasing fluence for both energies

- exchange is weakened more efficiently 
by E = 4.5 keV than with 7 keVion 

- for low fluences the MFM images show 
domain walls consisting of stripe 
domains

- for high fluences the samples show a 
reorientation of the preferential 
orientation of the magnetization

- for highest irradiation doses we
  obtain a weakly AF-coupled system with 
strongly reduced perpendicular 
magnetic anisotropy

E = 4.5 keVion 

E = 7 keVion 

in plane hysteresis for samples 
+

irradiated by He  of E = 4.5 keVion 
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Outlook
- next step is to study the tuning of the 

magnetic configuration locally to create 
laterally heterogeneous structures of co-
existing magnetic phases

 small X
   
   anisotropy energy
   AF interlayer exchange energy
   demagnetization energy

 (5x5)mm² MFM 
 at remanence

(5x5) MFM mm² 
after out of plane 
demagnetization

out of plane hysteresis for samples 
+irradiated by He  of E = 7 keVion 
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SRIM 2013 code
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as prepared

1 1H  and H  as  a s , e f f a , e f f

function of irradiation 
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1 H  and H  are defined as H at 95% of the s,eff a,eff

out of plane and in plane M respectively.

in plane hysteresis for samples 
+irradiated by He  of E = 7 keVion 

 large X

   anisotropy energy
   demagnetization energy
   AF interlayer exchange energy

 (5x5)mm² MFM 
 at remanence

MFM picture of the first 
local irradiated pattern

N = 4, X = 10|N = 4, X = 7

4 µm

out of plane hysteresis for samples 
+

irradiated by He  of E = 4.5 keVion 

SQUID-VSM measurements of the system N = 4, X = 6
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MFM images token after 
in plane demagnetization


