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quantum defects

In2)= MmN = Table[n+t—: —i BesselJZero[m, n], {m, 0, 5}, {n, 1, 15}] // N
7T

oue= {{0.23452, 0.242905, 0.245433, 0.246638, 0.247341, 0.247802, 0.248126, 0.248368,
0.248554, 0.248702, 0.248823, 0.248923, 0.249007, 0.249079, 0.249142},
{0.28033, 0.266869, 0.261685, 0.258937, 0.257236, 0.256078, 0.25524, 0.254605,
0.254107, 0.253707, 0.253377, 0.253102, 0.252867, 0.252666, 0.252491},
{0.365281, 0.320708, 0.30129, 0.290302, 0.283212, 0.278251, 0.274583,
0.27176, 0.26952, 0.267699, 0.266188, 0.264916, 0.263829, 0.26289, 0.26207},
{0.469131, 0.39297, 0.357133, 0.33591, 0.321791, 0.311694, 0.304104, 0.298186,
0.29344, 0.289549, 0.286299, 0.283544, 0.281179, 0,279126, 0.277327},
{0.584556, 0.477994, 0.425079, 0.392664, 0.370581, 0.354509, 0.342261,
0.332608, 0.324798, 0.318345, 0.312923, 0.308302, 0.304316, 0.300842, 0.297786},
{0.70795, 0.5725, 0.502479, 0.458436, 0.427855, 0.405271, 0.387864, 0.374016,
0.362725, 0.353337, 0.345404, 0.33861, 0.332725, 0.327577, 0.323035}}

actual energy levels

m 2
8= es = ¢ (’I‘able[(n+;), {m, 0, 5}, {n, 1, 15}] -umn)

ous}= {{0.585959¢, 3.08738¢c, 7.58764¢c, 14.0877 ¢,
22.5878 ¢, 33.0878c¢, 45.5878 ¢, 60.0878¢c, 76.5878 ¢, 95.0878 c,
115.588 ¢, 138.088c¢, 162.588¢c, 189.088¢c, 217.588c},
{1.48759c, 4.98687c, 10.4867c, 17.9866c, 27.4866c, 38.9866 c, 52.4865c, 67.9865c,
85.4865c¢, 104.987c, 126.487 ¢, 149.987c, 175.487c, 202.987 ¢, 232.487 c},
{2.67231¢, 7.17861c, 13.6805¢c, 22.1813c, 32.6817c, 45.1819¢c, 59.6821 ¢, 76.1822c,
94.6822c, 115.182c¢c, 137.682 ¢, 162.182c, 188.682¢c, 217.182c, 247.682c},
{4.12443 ¢, 9.65364 ¢, 17.1633 ¢, 26.6678¢c, 38.1703 ¢, 51.6717¢c, 67.1727¢c, 84.6734 c,
104.174c, 125.674c, 149.174¢c, 174.675¢c, 202.175¢, 231.675¢c, 263.175¢c},
{5.83437c, 12.4045¢, 20.9299 ¢, 31.4422c, 43.9492c, 58.4535¢c, 74.9564 ¢,
93.4585¢, 113.96¢c, 136.461c, 160.962¢c, 187.463 c, 215.963 c, 246.464 c, 278.964 c},
{7.79554 ¢, 15.4253 ¢, 24.9752 ¢, 36.5005¢, 50.0152¢c, 65.5246 c, 83.031c, 102.536C,
124.039c, 147.541¢c, 173.043c, 200.545¢c, 230.046c, 261.547 c, 295.048¢c}}

approximate energy levels




2| untitled-1

5= eps = c Table [ (

2

m
n+— -—
4

2
) , {m, 0,5}, {n, 1, 15}] // N

oufsl= {{0.5625¢, 3.0625¢c, 7.5625¢c, 14.0625¢c, 22.5625¢c, 33.0625¢c, 45.5625¢c, 60.0625 ¢,
76.5625¢c, 95.0625¢, 115.563 ¢, 138.063 ¢, 162.563c, 189.063c, 217.563 ¢},
{1.5625¢, 5.0625¢, 10.5625¢c, 18.0625¢c, 27.5625¢c, 39.0625¢c, 52.5625c, 68.0625 ¢,
85.5625¢, 105.063 ¢, 126.563 ¢, 150.063 ¢, 175.563 ¢, 203.063 ¢, 232.563 ¢},
{3.0625¢c, 7.5625¢c, 14.0625¢c, 22.5625 ¢, 33.0625¢c, 45.5625¢c, 60.0625¢c, 76.5625 ¢,
95.0625¢c, 115.563 ¢, 138.063 ¢, 162.563 ¢, 189.063c, 217,563 ¢, 248.063c},
{5.0625¢c, 10.5625¢c, 18.0625¢c, 27.5625¢c, 39.0625¢, 52.5625¢c, 68.0625¢c, 85.5625 ¢,
105.063c, 126.563 ¢, 150.063 ¢, 175.563 ¢, 203.063c, 232.563c, 264,063 ¢},
{7.5625¢, 14.0625¢c, 22,5625 ¢, 33.0625¢c, 45.5625¢c, 60.0625¢c, 76.5625¢, 95.0625¢,
115.563 ¢, 138.063c, 162.563¢c, 189.063 ¢, 217.563 c, 248.063 c, 280.563 c},
{10.5625¢c, 18.0625¢c, 27.5625¢c, 39.0625¢c, 52.5625¢c, 68.0625¢c, 85.5625¢, 105.063 ¢,
126.563 ¢, 150.063 ¢c, 175.563 ¢, 203.063 ¢, 232.563 c, 264.063 ¢, 297.563 ¢c}}

percentage error

eps - es
// MatrixForm

ingl:= 100
es

Outf8}//MalrixForm=

-4.00356

5.03533
14.6013
22.7443
29.6198
35.4941

-0.806002

1.51654
5.34776
9.41473
13.3659
17.0969

-0.331331 -0.179065 -0.111852 -0.0764193 -0.0554922 -0.0421

0.722944 0.421901 0.276214 0.19479 0.144712 0.1117
2.79261 1.71878 1.16528 0.842353 0.637439 0.4992

5.23879 3.3549 2.33752 1.72387 1.32463 1.050
7.80034 5.1532 3.67085 2.75255 2.14266 1.716
10.3594 7.01909 5.09297 3.87314 3.04884 2.464:




