
Dielectric laser-field enhancement for magnetization switching in 
granular FePt recording media 

 
P. W. Granitzka1,5, A. Reid1, E. Jal1, L. Le Guyader1,10, T. Liu1,4, D. Higley1,4, T. 
Chase1,4, Z. Chen1,4, W. Schlotter2, S. Carron2, M. Hoffmann2, G. Dakovski2, J. 

Turner2, M. Minitti2, S. Carron2, A. Mitra2, D. T. Kiehl2, T. Nieland2, C. Kenny2, P. 
Hart2, G. Blaj2, M. Holmes2, S. Moeller2, H. Ohldag3, P. Shafer6, E. Arenholz6, V. 

Metha7, O. Hellwig7, Y. Tahakashi8, E. Fullerton9, J. Stöhr1,8, H. A. Dürr1,5 

 
1Stanford Institute for Materials & Energy Sciences, SLAC, Menlo Park, USA 

2Linac Coherent Light Source, SLAC, Menlo Park, USA 
3 Stanford Synchrotron Radiation Lightsource, SLAC, Menlo Park, USA 

4 Stanford University, Stanford, USA 
5Van der Waals Zeeman institute, University of Amsterdam, The Netherlands 

6Advanced Light Source, Lawrence Berkeley National Laboratory, Berkeley, USA 
7HGST, San Jose, USA 

8Magnetic Materials Unit, National Institute for Materials Science, Tsukuba, Japan 
9Center for Magnetic Recording Research, University of California San Diego, USA 

10European XFEL GmbH, Schenefeld, Germany  
 

 

Granular FePt in the L10 phase is a key material for future magnetic data storage 

devices, supporting stable ferromagnetic order in grains of less than 10 nm in 

diameter. To switch the magnetization of magnetically hard materials like FePt, new 

writing techniques are needed such as Heat Assisted Magnetic Recording (HAMR). 

Here we investigate the nanoscale aspects of magnetization dynamics in granular 

FePt with fs X-ray pulses from the Linac Coherent Light Source at Stanford using 

resonant X-ray diffraction. We show that while many grains display fs laser-assisted 

magnetic switching in a magnetic field, some grains do not switch. We find that the 

ratio of spins that switch to spins that do not, differs between different samples due to 

morphology. However, the grains which do not follow the magnetic field show always 

less quenching (5-20%) than the grains which do follow (80-90%). Furthermore, we 

modeled the dielectric response of the FePt grains to the pump laser field, finding 

that the size, shape and proximity of grains to each other has significant influence on 

the absorption and determines if the grains will or will not follow the applied magnetic 

field. 


