A DIAGONAL METRIC WORKSHEET

Consider the following general diagonal metric:
ds* = —A(dx°)’ + B(dx')* + C(dx*)* + D(dx")*

where dx’, dx', dx*, and dx’ are completely arbitrary coordinates and A, B, C, and D are arbitrary functions of
any or all of the coordinates. This worksheet (adapted from results listed in Rindler, Essential Relativity, 2/e,
Springer-Verlag, 1977) allows you to quickly calculate the components of I, and R, =+R*,, for any spe-
cific special case of such a metric. In this worksheet, I use the following shorthand notation:

2
Ay = %, B, = %, and so on.
To use this worksheet, start by crossing out each tabulated term that is zero for the specific metric in question.
For the remaining terms, write the term’s value in the space above that term. For the Ricci tensor components,
you can then gather the terms in the space provided at the bottom. To adapt this worksheet to smaller dimen-
sional spaces or spacetimes, treat the metric components corresponding to any nonexistent coordinates as if they

had the value 1 and the remaining metric components as being independent of the nonexistent coordinates.

CHRISTOFFEL SYMBOLS

Fgo:ﬁAo F?ozrglzﬁAl FgozrgzzﬁAz F§0=F83=iA3
I =B, Iy =55 Iy = 4D, other I}, = 0
Félzr%o:%Bo Fh:%Bl F%zzrh:%Bz F}3:F;12i33
T = 554, Iy =—55C, Iy =—35D, other "), = 0
ngzrgo:%co 122:F221:%C1 Fzzzzfcz F§2=F§3=%C3
I3 =4a, r}=—\8, r=—1n, other I'2, = 0
F33:F§OZ%D0 13321“;1:%131 F§3=F§2=%D2 F§3:%D3

I3 = 55 A, I}, =—55B; I3 =—55Cs other I}, = 0

RICCI TENSOR COMPONENTS (following three pages)



Ry = 0 %An %Azz %Aw
+ 0 25 Boo 2 Coo 20 Doo
+ 0 B3 = Ch 2 D6
+ 0 w5 A0Bo aic Ao Co w0 AoDy
- ﬁAlAl ﬁAlBl ﬁAlcl ﬁAlDl
- 4CA i AaAy 4CB acs A2 By 4c2 A2y ﬁAz D,
- ﬁAa)As ﬁA3B3 ﬁA3C3 ﬁA3D3
Ry =

R, = 21AB00 0 21chz %333
- ZIAAII 0 21cC11 %Dn
+ Al 0 = C D1
- 4AZBOA0 ﬁBOBO 4ACBOCO 4ADBOD0
+ ﬁBlAl 0 ﬁBlcl ﬁBlDl
- 4CAB2A2 4CBBZB2 4C232C2 ﬁBzDz
- ﬁB3A3 ﬁBaB3 ﬁB3C3 ﬁB3D3

Rll




1 1 1
Ry = 22Co - 2Cn + 0 = 20

- 5Ap - 5By + 0 — 35Dy
+LAl + LB 0 + D3
- 5 CA, +  25CoBy - 1 GGy +  45CoDy
- ﬁClAl + ﬁclBl + ﬁclcl - ﬁClDl
+ i CA, + 5CoB, + 0 + 5D,
- ﬁC3A3 - ﬁC}Ba + ﬁC}C} + ﬁcﬂ%
Ry, =

Rsy; = ﬁDoo - %Dll - %Dzz + 0
- ﬁA% - %333 - %Cﬁ + 0
+ e Aj + B3 + =G + 0
— ﬁDOAO +  zDoBy + Do Cy - 2ipDoDy
- ﬁDlAl + ﬁDlBl - ﬁDlCl + ﬁDlDl
— 4Dy A, — 45 DyB, +  eDC + 45 D2Ds
+ ﬁD3A3 + ﬁD3B3 + ﬁD3C3 + 0




Ru= — 2:Coy — 2Dy + ﬁcocl + ﬁDoDl

Ry =
Rp= — 23Bn — 2Dy + 432 152 BoB2 + 4Dz DD,
+  ugAB +  wpAsD, + 25 CoBs + a0 CoDs
Ry, =
Rpz= — %303 - %Cm + ﬁBoB3 + ﬁco Cs
+  wpAsBy + 1A +  a5DoBs + e DoCs
Rys =
R12 = - ﬁAIZ - %DIZ + 4A2A A2 + 4D2D D2
+  miBA + g BaD + g CiA, + 4w CiD,
R, =
Ri;= — ﬁAls - %Cw + ﬁA1A3 + ﬁcl Cs
+  aBsA + e BiC +  aaDiA; + e DiCs
Ris=
Riy= — 34An — 5B + 4Az wrArAs + 432 5 B2Bs
+ G, + 45 CsB, +  gaDaAs +  apDaBs

Ry =




