
 Trend of SPS related other fields in the world*

Kozo Hashimoto (Research Institute for Sustainable Humanosphere, Kyoto University) 

 

It is important for the realization of SPS to collect comments from other fields including 

contrary opinions in early days. We organized SPS related sessions in meetings and published a 

whitepaper on SPS in International union of radio science (URSI), which is composed of 

various fields of radio science including radio astronomy. Such activities are introduced, 

especially the SPS session of the URSI general assembly held in this year. In the session, 

recent activities in the United States and in Japan, impact to the radio astronomy, a microwave 

beaming technique, ionospheric effects, and a microwave-powered micro aerial vehicle were 

presented. Effects of extreme conditions on SPS were shown in the poster session.

                                                        

*Presented at the Eleventh SPS Symposium, 17-18 September, 2008 
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08:00 HBDGJK.1 PROSPECTS AND CHALLENGES FOR SOLAR POWER SATELLITES 
IN THE EARLY 21ST CENTURY  J. C. Mankins, Managed Energy Technologies 
LLC, Ashburn, VA, United States 

08:20 HBDGJK.2 CONCEPT OF SPACE SOLAR POWER SYSTEMS (SSPS) IN JAXA  
 T. Fujita, Japan Aerospace Exploration Agency, Tokyo, Japan 
08:40 HBDGJK.3 MICROWAVE POWER TRANSMISSION FOR SOLAR POWER 

SATELLITES  
 G. D. Arndt, P. H. Ngo, NASA-Johnson Space Center, Houston, Texas, United States 
09:00 HBDGJK.4 IMPACT TO THE RADIO ASTRONOMY BY THE INTERFERENCE 

CAUSED BY THE SOLAR POWER SATELLITE SYSTEMS M. Ohishi, National 
Astronomical Observatory of Japann  

09:40 HBDGJK.5 TRANSIONOSPHERIC PROPAGATION, ABSORPTION AND 
SCATTERING OF HIGH-POWER MICROWAVES L. M. Duncan, Rollins College, 
Winter Park, FL, United States 

10:00 HBDGJK.6 A LOW POWER DENSITY CONCEPT FOR BEAMING MICROWAVE 
POWER  

 R. J. Pogorzelski, J. Venkatesan, Jet Propulsion Laboratory - Caltech, Pasadena, CA, 
United States 

10:20 HBDGJK.7 WIRELESS POWER TRANSMISSION SYSTEM FOR A MICRO 
AERIAL VEHICLE T. Komaru1, E. Shimane2, A. Diallo2, K. Komurasaki2, Y. 
Arakawa1;1The University of Tokyo, Tokyo, Japan; 2The University of Tokyo, Chiba, 
Japan 

� 1� ��� SPS! ���� 
 

1"2��������H�������SPS���

���	�Mankins����

3



�$�z 1 �#Îå#NSSO#�®+SPSdÖ#ÏV! ������#���3@J
6��Ý±"}P�ìbÂï2Ù��§�k¾Ã�$!�������SPS"t�Ã!
äx������SPS#`[�2â¨�0����z 1q*sª"ÏV�0�*#��
/���",/SPS#ÏV#W�NSSOëé#ßU��.�Õw»���*"zÈ#URL
�-PDF2c�pÓ��/�2$JAXA#ÇÌ#ÏV��/��LO9O"ê½�Ñ�
0�����LO9Oçï#�r#ïj��$ #Ê�(�à�0/#���#äx�
�.�Mankins¶�peak�one sun�yÍ������0$ 1kW/m2 �!1� 100mW/cm2

"Å��/��0�$�C57M¹#«�ïj����0' �1-!���0�µ
����0%�LO9O�*oïñË2�(.����
!���"!/� 

� 3 ÁÄ$²���4 ÁÄ$ J #ï¹�¦fÉY�-# Ø��/��Æa¿${íï

·è^ér ITU-R#ï¹�¦ë]# chair��/�ï¹�¦"i.��-0�v¹¥"

���â¨��2.45GHz #�r"$��#óã¹��ò2S
/���5.8GHz �*

76-116GHz �"$�ò��/��+�ISM >N=#ï¹#\À"���$���#W#

�d°l"¬�!¼^2¿���!�LBK�!/,	"�/�)��ÙpÓ!�&�

#�Ü!¡Ñ2�-!�0%!-!�õï·è^Ýh RR 15.13ö��¸)-0��/�

�! �È�0���#W�ð´Ú©"��# SPS2Ñ�/#��SPS�b2m��/

��! *�£�0�� 

��$g"�SPS#v¹¥#óã¹�Û 1#ï¹�¦"�ò2S
!�v¹¥"��

�*¯Þ��Ð®�W#è^#��2Ò
!�0%�5GHz æ_�$�4833-4990, 

5000-5117, 5133-5217, 5438-5525, 5625-5900MHz#v¹¥��×����f����/�

����76-116GHz$�~����40GHzXQ#v¹¥�$��óã¹�¿�/��"

!.���(�ó³#óã¹$�|�/��!�� 

 

Û 1� ï¹�¦"i.��-0�v¹¥ 

Frequency Bands(MHz) Frequency Bands(GHz)  

          13.360 - 13.410 
          25.550 - 25.670 
          37.5 - 38.25 
          73 - 74.6 
          150.05 - 153 
          322 - 328.6 
          406.1 - 410 
          608 - 614 
          1 400 - 1 427 (HI) 
          1 610.6 - 1 613.8 (OH) 
          1 660 - 1 670 (OH) 
          2 655 - 2 700 
          4 800 - 5 000 (H2CO)  

          10.6 - 10.7 
          14.47 – 14.50 (H2CO)0  
          15.35 - 15.40  
          22.21- 22.50 (H2O) 
          23.6 - 24.0 (NH3) 
          31.3 - 31.80  
          42.5 - 43.5 (SiO) 
          76 - 116 
          123 - 158.5 
          164 - 16700  
          200 - 231.500  
          241 - 275  

�  

5 ÁÄ$ïî�Z¢"ë�/GfÉY�-# Ø��/�óïjC57M¹",/u

n+¤T"ë���F�"���$�Ô�n­�?OE#@4IFN<O:HN�?O

E#@4IFN<O:HN�á�¤T�AI;CeôR���á�IN8DG3Tº�

4



�p<HA\X�Dm��¥£«hV�$�)�O	�r$kr�eW����)�†�

�¡���� !��`����ui�)(«Ukr��^®�����%'±�«U

kr���K~����{���¢�¤�(�����(� 

6��� BT�N�y��%(+G8;�#���[~�x_�%(=-H4:+E

,�¨�(�������7�w�¡z�]IY­���#���@,/F��lb¯

��*¯��	��	#���(��f�l�R��0DH>�%(#���j°��

$�§�<9.�����)�� 

�572BG����&�LJ�?36H������� 

 

HP-HBDGJK.1 A FUNDAMENTAL STUDY ON SPECTRAL PURITY OF A CW 
MAGNETRON FOR MICROWAVE POWER TRANSMISSION T. Mitani, N. Shinohara, K. 
Hashimoto,  

HP-HBDGJK.2 SOFTWARE RETRODIRECTIVE SYSTEM FOR OUTDOOR 
EXPERIMENTS FOR MICROWAVE POWER TRANSMISSION AND SOLAR POWER 
SATELLITE 

 K. Hashimoto, T. Hirano, K. Mae, Y. Ohata, Kyoto University, Uji, Kyoto, Japan 

HP-HBDGJK.3 EFFECTS OF EXTREME BACKGROUND CONDITIONS ON AN SPS 
MICROWAVE BEAM R. S. Dhillon, T. R. Robinson, T. K. Yeoman, University of 

Leicester, Leicester, United Kingdom 

HP-HBDGJK.4 MPT AND ITS GROUND APPLICATIONS : RURAL 
TELECOMMUNICATIONS 

A. Teru, E. L. Meyer, Fort Hare Institute of Technology, Alice, Eastern Cape, South 

Africa 
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† t��"�Q��z*����
��LJ�¦'��(�Prospective effects in 

the F-region ionosphere include thermal selffocusing, beam filamentation and 

induced scattering, resonant plasma instabilities, stimulated Langmuir turbulence, 

and anomalous beam absorption. Possible D-region effects include thermal runaway 

electron heating and associated aeronomic changes to temperature and density.  
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