
USEFUL SOLAR NUMBERS (v2.3)

c = 2.99e+10 cm/sec kb = 1.38e−16 erg/K G = 6.67e−8 erg cm g−2

me = 0.911e−27 gm mp = 1.67e−24 gm e = 4.80e−10 esu

SOLAR PROPERTIES
Mass . . . . . . . . .M� . . . . . 1.99e+33 gm Luminosity . . . . . . . . . . .L� . . . . 3.83e+33 erg/sec
Radius . . . . . . .R� . . . . . 6.96e+10 cm surface gravity. . . . . . . .g� . . . . . 2.74e+4 cm/sec2

1 AU . . . . . . . . D� . . . . . 1.50e+13 cm escape speed . . . . . . . . . v∞ . . . . 6.18e+7 cm/sec
Synodic period† . . . . . . 2.38e+6 sec Siderial frequency† . . . Ω� . . . . 2.84e−6 rad/sec

† Equatorial; Synodic/siderial period: 27.56/25.62 days (doppler shift — Snodgrass [1984])

Definitions: T = T6 × 106 K, ne = ni = n9 × 109 cm−3, B = B2 × 100G

PLASMA PROPERTIES electron proton × units
plasma frequency . . . . ωps =

√
4πnse2/ms . . . . . . . . . . . 1.8e+9 4.2e+7 n

1/2
9 rad/sec

gyro-frequency . . . . . . . Ωs = eB/msc . . . . . . . . . . . . . . . . 1.8e+9 .96e+6 B2 rad/sec
Coulomb logarithm . . ln Λ . . . . . . . . . . . . . . . . . . . . . . . . 18 + ln(T 3/2

6 n
−1/2
9 ) —

thermal speed. . . . . . . . vs =
√
kbTs/ms . . . . . . . . . . . . . 3.9e+8 .91e+7 T

1/2
6 cm/sec

gyro-radius . . . . . . . . . . ρs = vs/Ωs . . . . . . . . . . . . . . . . . . 0.22 9.5 T
1/2
6 B−1

2 cm
plasma skin depth . . . ds = c/ωps . . . . . . . . . . . . . . . . . . . 17 718 n

−1/2
9 cm

Debeye length . . . . . . . λs = vs/ωps . . . . . . . . . . . . . . . . . . 0.22 0.22 T
1/2
6 n

−1/2
9 cm

collision time . . . . . . . . τs = 0.30 (m2
s/e

4)v3
s/n ln Λ . . . 1.5e−2 .93† T

3/2
6 n−1

9 sec
collision frequency . . . νs = 1/τs . . . . . . . . . . . . . . . . . . . . 65 1.08 T

−3/2
6 n9 Hz

mean-free path. . . . . . . `s = vsτs . . . . . . . . . . . . . . . . . . . . 5.9e+6 8.4e+6 T 2
6 n
−1
9 cm

Stopping column. . . . . N = E2/6πe4 ln Λ . . . . . . . . . . . 1.4e+17 E2
keV cm−2

† τi =
√

2
√
mi/meτe

MHD PROPERTIES × units
Alfvén speed. . . . . . . . . . . . . vA = B/

√
4πρ . . . . . . . . . . 6.9e+8 B2 n

−1/2
9 cm/sec

sound speed . . . . . . . . . . . . . cs =
√

2γkbT/mp . . . . . . 1.7e+7 T
1/2
6 cm/sec

plasma β . . . . . . . . . . . . . . . . β = 8πp/B2 . . . . . . . . . . . 6.9e−4 T6 n9/B
2
2 —

scale height . . . . . . . . . . . . . . Hp = 2kbT/mpg� . . . . . . . 6.0e+9 T6 cm
electric conductivity† . . . . σ = 0.16ω2

eτe . . . . . . . . . . 7.8e+15 T
3/2
6 sec−1

thermal conductivity† . . . . κ = 3.2 kbne v
2
eτe . . . . . . . 1.0e+9 T

5/2
6 erg (cm s K)−1

Spitzer current (cgs) . . . . . Isp/c = η
√
ρ/4π . . . . . . . . . . . 1.4e−4 T

−3/2
6 n

1/2
9 G cm

(MKS) . . . . . . Isp = η
√
ρ/µ0 . . . . . . . . . . . 1.4e−3 T

−3/2
6 n

1/2
9 Amps

Dreicer field (cgs) . . . . . . . . ED = e ln Λ/λ2
D . . . . . . . . . . 1.8e−7 n9/T6 G

(MKS) . . . . . . . ED = e ln Λ/4πε0λ2
D . . . . . 5.9e−3 n9/T6 Volts/m

conductive time. . . . . . . . . . τcond = 2nekbL
2/κ . . . . . . . . 270 n9 T

−5/2
6 L2

9 sec
radiative time◦ . . . . . . . . . . τrad = 2kbT/neΛ(T ) . . . . . . 2.3e+3 T

3/2
6 /n9 sec

diffusion coefficients
viscosity† . . . . . . . . . . . . . . . . ν = 0.96 v2

i τi . . . . . . . . . . .7.3e+13 T
5/2
6 n−1

9 cm2/sec
magnetized viscosity‡ . . . . ν⊥ = 0.3 ρ2

i /τi . . . . . . . . . . . 29 T
−1/2
6 n9B

−2
2 cm2/sec

thermal conductivity† . . . . κ̃ = (γ − 1)κ/kbne . . . . . 4.9e+15 T
5/2
6 n−1

9 cm2/sec
resistivity† . . . . . . . . . . . . . . . η = c2/4πσ . . . . . . . . . . . . .92e+4 T

−3/2
6 cm2/sec

† Component ‖ to B; σ⊥ = 0.51σ and η⊥ = 1.96η ‡ Coupling rate-of-strain & stress ⊥ to B

◦ Λ(T ) = 1.2× 10−22 T
−1/2
6 erg cm3/s good for 300, 000 K < T < 30 MK.


