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添え字のつき方：

添え字のつき方：

( )
( )

2) 2

    2

    2

    2

g g g

g g g

i

i

m r n n r m mr n rn m mn r

m r n n r m mr n rn m mn r

t
m r n n r m mrnt

t
m r n n r m mrnt

s s s s s s s s s

s s s s s s s s s

s s s s s s e s

s s s s s s e s

+ = + -

+ = + -

- = -

- =

( ) ( )

( ) ( ) ( ) ( )

( )( )

1 13)                   
2 2
1 1         
2 2

1    
2

a a b a
b b a b

baa b m m
m a b m ba

q q d qq q q d qq

q q s qs q q q s qs q

qa qb qq ab

= =

= =

× = -



第０章表記法 2003 年 2/2

【安江正樹＠東海大学理学部物理学科】

( )( )

( ) ( )

14)        
2

1    g
2

m
m m m

m n mn

qs a as q qaqa as b qs q

qs a qs a qq aa

= - =

× =

( ) ( )5)         

    
    
                           
    

g gm n n m mn m n n m mn

m n n m m n n m

mn mn

m nr nr m nr m m nr

m n r r n m

qs s q qs s q qq qs s q qs s q qq

qs s a as s qqs s a as s q

qs a as q
qs s a as s q qs s a as s q

qs s s a as s s q

= = = =

= =

= -
= =

= -

( ) ( )
( ) ( )

††

† †

6)       

                 

mn mn
m m m

m n n m mn mn

qs a as q qs a s s

qs s a as s q qs a as q

= = - =

= = -

( ) ( ) ( ) ( ) ( )2 2 2 27) T T a bm m m

ab ab aa b b
s s s

¢ ¢

¢ ¢
= =s s s s

( ) ( )
( ) ( )

8) Tr 2

    Tr 2

g g g g i

g g g g g g i
mn rs mr ns nr ms mnrs

m n r s ms nr mn rs mr ns mnrs

s s e

s s s s e

= - +

= + - +

( )
( )

9) 2

    2

i g g

i g g
mn r r mn mr n nr m

mn r r mn mr n nr m

s s s s s s

s s s s s s

- = -

- = -

( )

( )

( )

( )

110) 

1      

1      

1      

g g i
i

g g i
i

g g i
i

g g i
i

mn r nr m mr n mnrs
s

r mn rm n rn m rmns
s

mn r nr m mr n mnrs
s

r mn rm n rn m rmns
s

s s s s e s

s s s s e s

s s s s e s

s s s s e s

= - -

= - -

= - -

= - -

11) 3!

      3!

i

i

mnrs s
m n r

mnrs s
m n r

e ys s s y ys y

e ys s s y ys y

=

= -

グラスマン数の積分

( )
2 2 2 2

4 2 2

0,   1  with no summation over 

1 1 so that 1,    so that 1
4 4

d d d d

d d d d d d d d

d d d

a a a a a a

a a
a a

q q q q q q a

q q q qqq q q q qqq

q q q

= = = =

= - = = - =

=

ò ò ò ò

ò ò


