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Off the track notes of an engineer 
-  world fastet man - 

Masayoshi AOKI*
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b cde>��fg�	
 100m �de@Ahi��j
1�a kl�9 '2008m�noFpqr����	

st 100m, 200m, 400m puG�vwMx�de?@
A�vy#z{<.|YZq�}~[����Z���

100m�@AL 9� 69�37.15[km/h]��200m�@AL 19
� 30�37.31[km/h]��9 '200m ��L 100m 6%=
�)()*�=����(<.���9 '100m # 10
��� (��� 36[km/h](E '	
 100m ��1

&.�������(=�1 �%�9 '�����

�e�������Q%�����)�=���E)�

(�9�*'

b  ¡¢�£�9 ��¤q���2007m 9¥�¦~p
q���¤q�§Zu�¨��©ª�ª«Fr¬�L 2
­� 4® 26��20.37[km/h]��de?@A#�G�<�
�a¯��@A# 29�°±<�) (1)

'²2=�)³ 2
­� 3®´�µL¶�a 
��·L¸¯��) '�
�¤q¹G��¡¢� 42.195[km]�9%�¡¢# 40[km]�
­�# 2­�(�aº��� 20[km/h]�9 '100m��
»¼®��� 20[km/h]� 2­��%½C �(���a
¯.�¾�¿� ']ÀÁ�= 20[km/h]# ­�Âi�
 K�ÃÄÅ��E)'100m���¤qÆ������
�ÇÈ�¿� '

b SF�de���1973m
� 1978m¯��¬Ép�0

*���������	
�
��(Professor, Dept. of Computer 
and Information Science), e-mail address: masa@st.seikei.ac.jp

ÊË� ABCV�[ÌG��ÍÎ`a.c600ÏÐ~�f:
The Six Million Dollar Mang�Ñ�Ò�ÓZFÔ����
q�YZ}GÕ����Ö�� 100[km/h](×Ø`a�)
 

(2)
'�a� 27.8[m/s]�ÙÚ<�100[m]# 3.6[s]�� '

b �ÛtÜÝÞL 2005m 12¥�ßà<.áâãÖä}
�[�?åcASIMO: Advanced Step in Innovative Mobility 
2005g��Ö��� 6[km/h](����ãÖ���» 1.5
æ�9 '

b ���ã2�`� 4[km/h](�Da�) '1[m/s](�
aº�3.6[km/h](E '	
 100m��%���� 10æ
��`�9 'ç�è�éê���¡¢#ã2­�[min]
�à<�) '1[m/s]� 60[m/min]�ÙÚ� L�ç�è
éê��ç�èÞ�ëLØ�.Òìsíî»����ã

Ö��# 80[m/min](<�) '�a� 4.8[km/h](�²
â�ï)'

ib �������à@(<��­��[/h]�®��[/min]�
���[/s]#ð) '�Z~#ð).­���[mph]#ð
) '1[mile]=1.6[km]�9 '
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b ñò��<���óË Speedoôõ�ñöuG÷G�u
GYG�LR: laser racer�#öð<.���6%��(ø
ù�de@AL 2008m�T?`a�) 'úû�t�ü
?L��a�ù¯��°ý��@A#Äþ��%�1.

K��
����9�*'f� 200m �ò���n�	

����L 2008m 6¥�uG÷G�uGYG#öð<
��2® 7� 51�5.65[km/h]�(�
�de@A#Äþ�
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(3)
'2008 m�noFpqr����0� 23 O

�de@ALuG÷G�uGYG#öð<.���6�

��`a.

(4�

'noFpqr����f� 100m sò�
������%�9 ']���YpÓq�FG�[�

p¬�L 47� 05�7.65[km/h]��de@A#�G�<.'
��@A������<.=���������de@

Ahi��¦~�G~���q��L 47� 21���<
�Q%�YpÓq� 47� 32� 2��9�.'Ó���
Z�� 8y(E�.��~���¬Ép��L��<.
L�de@A��E2�Fpqr��@A�9�.'d

e@A�Z¬q��ä��G�¬Ép��L 2005m�@
A<. 50� 40�7.14[km/h]��9 (5�

' ò���¬G

äq�r¬¤~�¬Ép��L 52� 54�6.85[km/h]��
de@A���<�) '�ò��n�	
����L

58� 91�6.11[km/h]��de@A����<�) '�
��!
���]��L�"�2�Ó���Z� ò��

�ò�(½)�) '

100m# 50�(�aº�2[m/s]�120[m/min]�7.2[km/h]
(E%��#ãÖ� 2æ�100m# 1®(�aº�6[km/h]
�9 '

���������

�

b �$G��rGÐ��%G[��<�� 2006m[p&
'(Fpqr�� 1��@A#�)­�(Æ�*+� 
(6)
'

b �$Gf�,-�down hill��¡¢ 3299[m]�109.16[km/h] 
�$Gf�Ä.À�giant slarom��¡¢ 1434[m]�
66.61[km/h]
b �$Gf�.À�slarom��¡¢ 660[m]�46.07[km/h] 
�rGÐ�%G[

f� 500m�51.61[km/h] 
f� 1000m�52.257[km/h] 
�rGÐ�%G[�� 1000m��L 500m6%=�)

��L�)�(�/M�¿� '	
���0�1�

200m( 100m�21�34L5��) ');a=��
G[67�8�­�����9L9%S*�9 '

b [p&Fpqr��7�de?@A(<���f�

500m� 52.89[km/h]L9 '
b EQ'(Fpqr���st��9� ��(<��

�$G���q��jump��:;+%­� 80<100[km/h] 
}��uG�bobsleigh��>=­�� 130[km/h]
�%~[q�skeleton��>=­�� 125[km/h]
ëL>?@)'

b �$G�QC AB����BC(<�$äÉG�G

�qDL9 '�a�E!#6,-<��100[m]�¡¢
�9 2 FG����#�H� st�9 'Web site
�à"� “Speed Skiing Nearly Past Fear & Terminal 
Velocity”(E��Q%�“Fastest Non-Motorized Sport On 
Earth”(�))1�I�ØJL`a�) '1966 mKL
M6,-�1970 mª¦u�[�Y|�¹~(8000 ÉG[
~)
��de>=FG�$G,-�{N�2003 mde
>=O 70P�ª¦u�[QJ�2008m�� 75P�R�
ª¦u�[QJ�{N<.���vST�UL�1964m
Z�p¬� 172.084[km/h]#@A<���<�) '3V
��rGÐ��$G(Wºa�Q%�de@A��2006
m�Z�p¬�©XGV�FpYq�Simone Origone)L
@A<. 241.61[km/h]�9 (7)

'

b Z�
��$G��E)L�1952m�ä%�[[��
¤p#\õ�uG~
#��] �(���^q�P�
����_`L 632[mph]�1011.2[km/h]���rGÐ#
@A<cde�=�(=�)��g()Da�) 

(8)
'

���� !"#��

�

b }G~��<���ab�r�«�G�cb���b

e>�@A��~Gq� 161[km/h]�2006m��9 (9)
'

Y��G��defgLhâ�i�.}G~L

100.8[km/h]�2006m�(@A`a�) (10)
'

b úû#ð)./0���jÔ��YG��f��k§

qDqL 230[km/h]#�<�) 'l���mG���|
np¬o�L|nq�~Ðq� 203[km/h]�2008m 7¥�
#@A<�) 

(11)
'2002m­G��pq�6aºjÔ�

�YGm�����>Ä� 48[m/s]�172.8[km/h]�(`a
�) 

(12)
'

b ab�Y~��¬Z�r�%G��<���ab�Ó

��G�s��<���>Ä� 43.67[m/s]�157.2[km/h]�
(13)
�Y~��s��<���>Ä� 80[m/s]�288[km/h]�

(14)
�¬Z�r�%G�t������>Ä� 48.5[m/s]

�174.6[km/h]�(15)
ëLpq�àa�) 's��`a.

}G~��u
Åvë#w1;��xyEzG��#{

Ø�aº|¡¢� 45��>Ä(E '|¡¢��<���
����Ä�` v0[m/s]�ñ�
��}�#~�(�aº�
xy�<.Í������6������ vv(t)=v0sin~
-gt�j1�a�>=G� vv(t)=0
� t1=v0sin~/g�j1
�a 'ñ����¡¢�ë����(<� d(t)=v0cos
~t (E%�t=2t1 #��� �(�6%~���(<�
���6*��z¡¢L��a '

b d=(v02/g)sin2~
b ���
��~=45 �L>Ä�z¡¢(v02/g)#j1 '
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ab��<�����#������<./0�rGo

�q�|¡¢����ÚE¿L��a 'I�����

(���� 2����� Åv#w1�ºE�E)'


�$�%"&'(�)*+,�-./0!	
1�

b �������<���pq
�)2³
��G�#

*+� '	
��«G�GL 112[km/h]�F
>�(`
a�) 'ªH�&�X©�L[96km/h]���~��Z
FqL 80[km/h]�©�L 72<80[km/h]�a|YU�L 64
<72[km/h]�YZL 40<45[km/h]��|L 40[km/h]�9
 

(16�

's����<���2007m�HGmG���<.
c|���g�>7� 600[m]# 33 ����.(�Ø`
a�) 

(17�

'�a� 65.45[km/h]�9 '|�E)���
�� 90[km/h](�s��6%=�)'
b ��¹��p��Ó©p��()* ��¡ $p�

[[�¨�Jesus Christ Lizard�$p�[Lñ�
#ã)
.¢£��¤��[�¨� NHK L¥ß<.©���G
100 Ï®� 1 ��=��É����a.¦§
��ñ�

#� �¨L©ª`a���� 1.8[m/s]�9�.(18)

'1
�� 20ã��0.05��ñ
�â#«�¬��­®��Å
v��̄ ��°¯E)'��= 106[km/h]E�º±²
ñ
�
#�a (��(�9%�c100ÏÐ~�fg��`
L:³�9 '´)���à(<�;;;�����H

��#µ
� '2¶�;;;� 10cm# 5.��]��
H<�54.6[cm/min]�32.8[m/h]�()*��#��) (19)

'

b ���³º�L 200[km/h](20)(·Þ�À¥�Ú��?
¸¹�º»>=���¼��) '½���<���=

��É�¦§�©ª
� 1��� 40.�¾º.�#<�
|Ö��� 100[km/h](���L��a�) (21)

'¿À

Ó[�� 320[km]# 4 ­� 40 ®�68.57[km/h]��|R�
Á�ÂÃ#Ä�].�(L@A`a�) 

(20)
' ¡¢�

��nÅú�ÆÇ
�ÈÉ�ÊË�¯� 1820[km]� 89
­� 5®�20.43[km/h]�L��@A�9 (20)

'

b ÌÍ��Î�Ó«L�Ï�� 350km�Ðo-Ñ´�¡
¢�#Ò�<.KLÓê`a�Q%��a� 50[km/day]�
­�» 2$ä�ÙÚ� '
b Ô��<����1ºÕL 80[km/h](�Da�) L�
�Ö��G�Lçâ<�Q%�����$%
&E)'

�³×C>?@)�G�#µ
� '¹ØÙGH()*

 ����q�[q��ÐoÅÚÄÛ�ÜA�6 (ñ

d
��� 60[cm/s]�216[km/h]��|R��(�NHK TV
� 2008.8.18�ÍÜ`a.'=���É��6 ©ª��
8�� 15GLÝÞ`a.(�K�9 '
�

2345�

�

b ß��Ë�à�Ä
�ISA�Å!

á 15â�» 340 
[m/s ](1224[km/h])�9 'W¯R��>ãEM¯��¡
¢� 300[m]���a�ß�äå­�L» 2��9 '1 

æd�ß��á����(<�

b 331.5 + 0.61t [m/s]�t �çèá��
�j1�a '

b é���<���ê�N�ë).é�ì`�>ÄLc>

Äê�é�g��íî 41m 9¥ 25��KLMJ�ï�
91.0ÉG[~LðH`a.'�ñ�ð)�a�) �10
®���)é������>Ä¿(<��íî 17 m 4
¥ 5��ðH`a. 72.5[m/s]L���ðH`a.c>Ä
é�g�9 '
u#ë)�) ���[
ò�

300[km/h](�Da�Q%(22)
�90[m/s]� 324[km/h](��

�[
ò(2ó��9 'ô
æ�Ò���� 40[m/h]
�����» 1000[km]Ò�� '
b Zõ��rGÐLÄ�2�K�#5�<W�)'àö

Zõ�/0 100<200[km/h]�xöZõ�/0 40<
80[km/h]�÷åZõ�/0� 180<450[km/h]�øùZõ
�/0<450[km/h](�Da�) '
b úû=de��2�üý#�<�Q%�þtsunami�L
�ñ �(<��ð<�) 'úû��`�� gh [m/s] 
(ï�`a�ñ@ 2000[m]�» 500[km/h]�ñ@ 200[m]
�» 160[km/h]�ñ@ 10[m]�» 36[km/h](E '	
�
�
<.úû���Lx���� ó��`(E '

b ���{ ���)2³
��#9& '¬�t��

�� 12[cm/day]�ó��¡ L Lady’s finger�9 Q2
��I� 2[cm/day]��)���à�9 ���H%�
121[cm/day]�X|¤|«�� 119[cm/day]LÓê`a�)
 

(23)
'

b �	34�d�´)���à(<���
�����

 
�
�³���L 1[cm]�{ � 70m�
���

��R�2 �L 1[cm]�{ � 130 m

 (�Da
�) '

b ��û�����¿�� L��ò#���) ��

����=´)']������# n[O/m3]��
��
# e(=1.6�10-19[C])��ò��# j[A/m2]������#
v[m/s](�aº'���Ò����Ðp�[����
b v=j/(en) [cm/s] 

�C��a '��� n=8.5�1028[O/m3]�9%��!�
1[mm2]��¹� 10[A]��ò#ò�(�j=107[A/m2](E
%�en=13.6�109[C/m3]�v=10-2/13.6[m/s](=0.735 [mm/s])
(» 1[mm/s]�;;;6%´)'�a���d����
���L V� K�5!<�) '
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b 1964 m 10¥ 1��·Þ�À#¥�<.ÐÅú?¸¹
�"#$��Ðo-?Ä%�# 3­� 10®��ø×'º
»>=��� 210[km/h]���)��� 174.5[km/h]�9
�.'·Þ�À¥���>=��&'�� 1963m 3¥�
256[km/h]#@A<�) '?¸¹�·Þ�À¥�(¤ 40
m(
�)��<�*K��@A#½C�) '3V�

ÐÅú?¸¹�·Þ>=��� 300[km/h]�9 'Ðo-
o+� 513.6[km]�>°,³­�� 2­� 17®���)
��� 224.9[km/h]�9 '�ý·Þ�À(<��¦<�
) ��� 360[km/h]�9%��a�ã2�`� 100æ�
100[m/s]�9 'I'd�pÔ¬?¸¹� 500[km/h]#M
à(<�Q%�2003 m 2 ¥���\ú�de>=��
581[km/h]#@A<�) (24)

'��q�� TGV � 2007
m 4¥� 574[km/h]#z{<�) (25)

'

b >ï�
]�Á�ÜAL-ß�ÖDa�OP�.��

�¤pq]�Á#/06*�E����) '1�ÄÛ

�>=��23Á(=8��23Á� 2 w�� 8 4�
Eliica�Electric Lithium-Ion Car�#¥ß<.(26)

'p«|o

ZFq�5#ð)�Òk>=�� 370[km/h]�9%�=8
�.L67`a�) '1.�8�� 300[km]��ÖL9
��9 ':��;(Ä%èÞÄÛ�<��x 3=�5
# 192�>ð<�>=�� 105.95[km/h]# 2007m 8¥ 4
��@A<�UV�de@A�ÞØ`a.

(27)
'�ñ�C

�?@(<�AB`a�) F
>��]�Á����

~��ÌG¨qC�� Bugatti Automobiles ASAôõ��
ÙG��GBugatti Veyron16.4 �9 '>=���
407[km/h](ÐÅú?¸¹#/��pÔ¬?¸¹�¼ '
<
<������Ö� (��q�D�q��¤pq

100p�[~# 12.5®�>)+ (28)
'

b Á��EFÁ(rGÓG���[�#G#H�I1.

j�&�GtG�Z�Gc|JgL 1994m�KÖ&'��
>=�� 54[knot]� 100[km/h]�#@A<�) '
�1[knot]=1.852[km/h]�
b L6�Ò�� ªu¦G�G��de>�#M��)

.NO��qÐ�G��ÌG�ªu¦G�G�

750[m/min](45[km/h])�9 'de>��P�>ï�´
Q�´n�de�=)�ÌGcTAIPEI101g508[m]�×
R`a.de>��ªu¦G�G�6%SDa.'��

ªu¦G�G����ÐTõ��1010[m/min](60.6[km/h])
�9 

(29)
'��ªu¦G�G�UaLV`2�d� 10

WXLY³'ªu¦G�G�I'ð���YL=`

203[m]��� 1300[m/min](78[km/h])�I'Z#�¦<�
) 

(30)
'

9:;�<=>�

�

b c80��de�[g��\G~�¦~]�V^�9 
L�1937 m�c_ég(` `a.|ÖaLÐo-äq
Ðq�#de>� 94­��|Ö<�) (31)

'1Ï 6b$
ä#3c,=d�<EL��|Ö���) 169.67[km/h]
�9 '3V����[e)a� 950<1100[km/h]�fK
|Ö<�) 'Kua���#à�����§�Lð)

�a �(L�)'��§����#ß�#x�(<��

I����#ß��g�.¿���#à�'=� 1ÏÉ
G[~�á�h� 55���� 300[m/s]L��§ 1�ÙÚ
� �1080[km/h]�'á� 15 ���ß�� 340[m/s]�9
%�á��6%��§Là���L¾ 

(32)
'\wÒ��

��ij���§��?¸¹ 0.3�klm 0.7<1.3���
q}���[ 0.85�¹q¹~Ð 2.2 �9 '}GZqÕ
767 �fK���c��§ 0.8g» 864[km/h]�9 '�
��[
ò� 300[km/h](fK���» 1/3�9 '|Ö
��Lß��ïn2�³a�\w�o"Lßp<�)D

q ß��µ#"1 ���
E%�­�(rs#:³

(<.'1947m 10¥ 14��«����Z�G�GLt
�KuacX-1g�6%de����ß�#u1.'t
�Kua(<���cX-15g� 7274[km/h]�7274/1080=
��§ 6.735�L>Ä���Ò�@A�9 'v
åªq
�qwx|Ö�(<����@A(<�� X-43A ��
�o���[�6 ��§ 9.8�10584[km/h]�L>=�
��9 

(33)
'|Ö���I'�ð)�a "=�é�(

<��ß�� 5æ#"1 é�L�ÐoÄÛy$�qt
�� 2007m 2¥×R`a.(34)

'

b 2003m 4¥ 7�Lzp��\{¬[o��|}0��
�[~��6%>Ä��§ 5�u#|����§ 20(�
@0=t '��u���|}0ä%�[�+%�D �

(`a�) '

�?@AB/C�DEFG�

b z� m[kg]��Ý�������������	 
���������L�z� M[kg]
�Fb�[%#��� v[m/s]�¼� r[m]�W��#<�
) ({Ø�aº�G#Ït«�Ø�(<��Fb(�
�����2Ït«� GmM/r2[N]LW����·�
mv2/r[N](ë<2R2�(��
b mv2/r=GmM/r2

���� v(¼� r��9(<�
b v= GM/r
b L��a '����d���2 � GM��Fb�
¼�# R[m](�aº�Fb
�z� m[kg]�����2



��	��

6�mg[N]L��(Fb����2Ït«�GmM/R2[N]
�9 �(
�

b GmM/R2=mg 

���a 

b GM=gR2

#��� (�

b v=R rg /

(E%�G�¿�ç³(E 'Fb�¼� R���¹
� ` 4Ï km
�
b R=4�107/(2�)[m] 
�j1�a�G�M�R ��¿#ð) KE2�6�
8�� g(=9.8[m/s2])×C#ð)����� '
Fbà!����>V¼��.À� �,�����

��r=R(R2K�6%

b v= gR

(E%��aL�Ý��(E >V��������

�� v1=7.9[km/s]�9 '
Fb�6��
��������z� m����Fb

�6��6 �RªV~UG

b U=-gmR
(z� m��� v������ªV~UG
b mv2/2

�

b v= gR2

(E '�aL�á���� v2=11.2[km/s]�����
���� 2æ�v2= 2 v1�9 '
b �����geostationary satellite���24­��Fb#
�[<�}���L 2�/(60�60�24)[rad/s]����»
11000[km/h]�9 '
b �ØG�©�[~�Space Shuttle��[.�ú=��
185<963[km]��>=���  27875[km/h]�9 '
Ë����jG©^q�F

�» 400km
u# 1[

» 90®�» 14171[km/h]��|Ö<�) '
b Fb�]À�6 �ú
������1674.37[km/h]�
��§» 1.37 �9 'Fb�ÒÀ���» 10 Ï[km/h]
�9 '¥����» 3683.4[km/h]�9 '���500
Ï[km/h]��
>���Lß-`a.(�ÓúL9�.
(35)
'��é���� 1000[km/s](360Ï[km/h])�9 '�

1ºÓG�GÐ����� 108[km/s]�38.9Ï[km/h]��
9 '�pÛ���������<���Fb��W�

����Lð)�a �(=�)'

���
������30Ï[km/s]�3�108[m/s]���1

�����¹� `� 7.5æ#��'
b ��(z�����������z�# m0[kg](� 
(��� v[m/s]��z��

b m=m0/ 2)/(1 cv−

�j1�a '���ÐÅe�9 Äì���8�;

�×�J-PARC������� 99.98%¯��8�L9�
�9 

(36)
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