Table of lon Critical Densities with e

Table 18.1 Critical Electron Density neeic(e ) (cm ) for Selected np? and np* lons

nerie(e) ﬂ;T =10'K
1

Configuration lon 3Pg P P2 180
18%2422p? Cl 7.37x10°  1.21x10!
NI - 1.67x10° 2.96x10° 7.68x10% 1.23x107
om 1.74x10°  3.79x10° 6.40x10° 2.78x107
NeV - 3.19x10° 3.48x10° 1.44x10° 9.58x10°
1522422 ol 3.11x10% 2.87x10° - 1.62x10°  4.04x10°
Nelll 3.02x10% 2.76x106 - 9.47x10° 1.37x10%
MgV  4.36x10° 4.75x107 - 1.07x10°  8.07x10°
1s22522p03523p%  Sil - 7.72x10°  1.92x10*
s 4.22x10°  1.31x10* 7.33x10° 1.52x10°
ArV - 1.09x107  1.16x107 3.65x108 2.49x10°
1522522p23423p* S1 1.04x10%°  1.55x10° - 4.12x107  1.38x10°
Arlll  2.49x10° 2.67x10° - 1.26x107  4.54x10°

Table 18.2 Critical Electron Density ncrie(e ) (cm™) for Selected np® Ions, for

T=10'K
Neaee) at T = 10° K
Configuration fon *Dg), ’Dy)y ’PYg g/,
1s%25%2p? NI 218x10* 1.19x10* 7.11x107 3.15x107
ol 4.49x10° 3.31x10° 5.30x10° 1.03x107
NelV 1.40x10° 4.66x10° 4.17x10° 2.79x10°
15%2522p%35%3p° S 1.49x10° 1.57x10° 1.49x10° 1.91x10°
ArlV  1.35x10° 1.55x10° 1.06x107 1.81x107

Critical Densities for Molecules

Optically thin critical density for collisions with H,

Molecule ik vik E;/k Aj npn(Tems) nihinnobo(p )y em—3
(GHz) (K) ™Y 10K 20K 50K 100K
HCOt 1-0 89.189 428 43E-5  0.264 6.8E+4 45E+4  29E+4  2.3E+4
2-1 178.375  12.84 4.1E-4  0.046 5.6E+5 4.2E+5 2.8E+5  2.2E+5
3-2 267.558 25.68 1.5E-3 0.009 1.6E+6 1.4E+6 1.0E+6 8.1E+5
4-3 356734 42.80 3.6E-3  0.002 3.6E+6 3.2E+6 2.5E+6  2.0E+6
H¥cot 1-0 86.754 416  3.9E-5  0.279 6.2E+4 4.1E+4 2.7E+4  2.0E+4
2-1 173.507  12.49  3.7E-4  0.050 5.1E+5 3.8E+5  2.6E+0  2.0E+5
3-2 260.255 2498 1.3E-3  0.011 1L5E+6  1.3E+6 9.5E+5  T.3E+5
4-3 346.998 41.63 3.3E-3 0.002 3.4E+6 2.9E+6 2.3E+6 1.8E+6
N2H+ 1-0 93.174 4.47 3.6E-5 0.242 6.1E+4 4.1E+4 2.6E+4 2.0E+4
2-1 186.345  13.41 3.5E-4  0.040 5.0E+5 3.7E+5 2.6E+5  1.9E+5
3-2 279.512  26.83 1.3E-3  0.007 1L4E+6 1.2E+6 9.2E+5  T.1E+5
4-3 372673 4471 3.1E-3  0.001 3.2E+6 2.8E+6 22E+6  L7E+6
HCN 1-0 88.632 4.25 2.4E-5 0.268 4.TE+5 3.0E+5 1.7E+5 1.1E+5
2-1 177.261 1276  2.3E-4  0.047 41E+6 2.8E46 16E+6  L1E+6
3-2 265.886  25.52 8.4E-4  0.010 L4E+7 1.O0E+7 5.7E+6  3.8E+6
4-3 354.505  42.53  2.E-3  0.002 3.0E+7 2.3E+7 14E+7  9.1E+6
HI3CN 1-0 86.340 414  22E5  0.282 5.3E+5 25E+5 L3E+5  9.7E+4
2-1 172.678  12.43  2.1E-4  0.051 34E+6  2.2B+6 1.2E+6  9.1E+5
3-2 259.012 24.86 7.7E-4 0.011 8.8E+6 6.6E+6 4.1E+6 3.3E+6
4-3 345.340 4143 19E-3  0.002 L9E+7 1L5E+7 9.7E4+6  T.TE+6
HNC 1-0 90.664 435 2.7E-5  0.256 1L4E+5 11E+5 84E+4  T.0E+4
2-1 181.325  13.05 2.6E-4  0.043 13E+6 1.0E+6 8.2E+5  6.8E+5
3-2 271.981 26.11 9.3E-4 0.009 5.1E+6 4.0E+6 3.1E+6 2.5E+6
4-3 362630 43.51 2.3E-3  0.002 L3E+7 1O0E+7 7.8E46  6.2E+6
CN 1a/2 — 0172 113.495 545 1.2E-5  0.158 4.1E+5  24E+5 1.1E+45  6.4E+4
255 —lg/2 226876 1634 L1E-4  0.019 3.2E4+6 2.2E46 1L1E4+6  6.4E+5
3772 =252  340.249 3266 4.1E-4  0.003 83E+6 6.5E46 3.5E46  2.1E+6
cs 1-0 48.991 2.40 1.7E-6 0.734 1.5E+4 1.1IE+4 7.8E+3 5.7TE+3
2-1 97.981 7.10 1.7E-5 0.218 1.3E+5 1.0E+5 7.4E+4 5.5E+4
3-2 146.969  14.10 6.1E-5  0.082 44E+5  3.6E+5 2.6E+5  2.0E+5
4-3 195.954  23.50 1.5E-4  0.033 LOE+6 8.6E+5 6.4E+5  4.8E+5
5-4 244936  35.30 3.0E-4  0.014 2.0E+6 17E+6 13E+6  9.5E+5
6-5 203.912  49.40 5.2E-4  0.006 34E+6 2.9E+6 2.2E4+6  1.6E+6
7-6 342883  65.80 B8.4E-4  0.002 5.0E+6 4.4E+6 3.4E+6  2.6E+6
p-NH3® (1,1) 23.694 114 L7E-7  1.940 2.0E+3 18E+3 12E+3  8.7E+2
(2,2) 23.723 42.32 2.3E-7 1.937 1.6E+3 1.5E+3 1.4E+3 1.1E+3
of —17 1168.452  57.21 1.2E-2  0.000 1L2E+8 L1E+8 9.0E+7  6.7E+7
27 —17 1215.245 5832 1.4E-2  0.000 L4E+8 1.2E+8 1OE+8  T.5E+7
0-NH3® (3,3) 23.870 123.54  2.6E-7  1.923 1L5E+3 15E+3 14E+3  12E+3
19 —0g 572498 2748 1.6E-3  0.000 47 3IBS7  17EST 9
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