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For p,q=1,2,3, ) _ J
ﬂ\A ,\.\. ﬂJP 4 3

3
_Hmvu mﬂnu == M mgﬂml
r=1

(cf. Example V of Chapter 2, Section 7). For such a transformation

Omﬂﬁ |.8~m| V\w[ Nﬁ — OmnM|Rw| QM _ qu AHQAV

and, conversely, any linear transformation of the form of Equation
(17.1) for which Equation (17.4) holds must satisfy Equation (17.2). L
is a non-compact linear Lie group (see Example IV of Chapter 3,
Section 3).

The set of transformations T for which det A(T)=1 form an in-
variant subgroup of L called the “proper homogeneous Lorentz
group”, which will be denoted by L.. The subgroup of L, consisting of
transformations T such that A(T)., >0 forms the component of L (and
of L) that is connected to the identity. This subgroup is known as the
“proper orthochronous Lorentz group”, and is denoted by L] (cf.
Chapter 3, Section 6). The groups L, L, and L! are isomorphic to
0(8, 1), SO, 1) and SO, (3, 1) respectively (see Chapter 3, Section 6).

The real Lie algebra of SOy(3, 1) is so(3, 1), which consists of the
set of 4% 4 real matrices a such that

ag+ga=0. (17.5)

gl
N. \m_.. \A Nn m\_.\N f\rmmv&v a4.3]= 1MH Epqrar,

where ¢, is defined in Equations (10.20). The real Lie algebra
80(3, 1) is simple, but not compact.

However, with the 4 x4 matrices aj, ay, . .., a; defined by

_ ;
Nﬁ.\ ﬁ.wn,m “ RA [a,, ay,5] = — M EparBrrg, ¢ a7.7

J

(17.8)

oy &
>\ Wmu+“w - MANU - wm.ni.wvv

AR
a,=3(a, +ia, ), W

for p=1,2, 3, it follows that
. 3 h
As noted in Example IV of Chapter 13, Section 3, a convenient basis N * \C% [a,, a;]=— M B,
of so(3, 1) is provided by / =1

NN 8 ai0]=0, > (17.9)

[0 0 0 O 00 -1 07 ) o 3
0 010 00 00 NN 8 85.51== Y epqeal,s,
L a = 5 '\ Ao = s r=1 J
A 0 -1 0 0 4 10 00
0 0 0 0 00 0 0 (cf. me.BEm. IV of Chapter 13, Section 3). This implies that the
L aoaw_mﬁm.om.ﬁod £ of £=50(3,1) is semi-simple but is not simple,
"0 1.0 0 00 0 —17 and that ¥ is actually isomorphic to A;P A, (cf. Chapter 14, Section
5).
[ b B N L R F It is someti . . :
y as= s o0 ob = o0 ol : - SM Hﬂ%mumo:awﬁmsﬁ ﬂoﬁ:mm a different notation for the basis
nts of so(3,1) and de =
i O O o O |H O o O| ﬂ—-.:@ 7t.A>.v w Hu Nu wv Av ,_UVN
L,= ag, Ly, = a, L; = ag,
™ ) | 17.10
0 00 0 0 0 0 0 L,=a, L,,=a;, Ly = a,, A :
N« N~Ho 0 0 -1 &muoo 0 0 -
: o 00 of “x°loo0o o0 -1
0 -1 0 © 00 -1 of ] L..=-L,, (17.11)

(which implies that L, = Lps=L33=L, =0). Comparison of Equa-

The one-parameter subgroups generated by a,, a, and a; correspond tions (17.6) and (17.10) shows that

to rotations in R? about the axes Ox, Oy and Oz respectively, while
the one-parameter subgroups generated by a,, a5 and ag correspond to
standard Lorentz transformations along Ox, Oy and Oz respectively.

AH.L?F vmﬂ = 7Oy W.QI + mmtmo; AH—,QHMV
for all A, u, o, 8=1,2, 3, 4. Then L,, generates a “rotation” in the A
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