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o All the second order differential equations admit two linear
independent solution.
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o All the second order differential equations admit two linear
independent solution.

e Then why Schrodinger equation for bound state in one dimension
admit only one solution??
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EEEEEE——————
What does Bound State imply?

o All it implies that the wave function ¥ should go to 0 at 4= oo

SN DEEPER LOOK AT NONDEGENERACY IN ONE 2010-11-01 3/8



EEEEEE——————
What does Bound State imply?

o All it implies that the wave function ¥ should go to 0 at 4= oo
e What's about the other solution?

SN DEEPER LOOK AT NONDEGENERACY IN ONE 2010-11-01 3/8



EEEEEE——————
What does Bound State imply?

o All it implies that the wave function 1 should go to 0 at &+ oo

e What's about the other solution?
Our intuition tells that the other solution is somehow physically
unacceptable.lt might blow up.Lets take a look.
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|
Woronskian of SOHL ODE

Let 11 and 1o be two solotions of Schrodinger equation.

d?y;
I — PGy,
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|
Woronskian of SOHL ODE

Let 11 and 1o be two solotions of Schrodinger equation.

2.0. 2
%_ ()1/’::>1P1d1p2 d¢1_0

P2
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|
Woronskian of SOHL ODE

Let 11 and 1o be two solotions of Schrodinger equation.

d*i dzle d? ¢1
2 P(x)p; = lPl 1/)2
o Now Wronskian is defined to be:
dl/]2 dl/Jl
Byl = V1" V2
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Equation 1 can be written as:

dA\
o 0
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Equation 1 can be written as:

dA
—=0=A=c 2
™ (2)
o Note
P2

T _ A
2

dx g
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Equation 1 can be written as:

dA
— =0=A=c¢
dx
o Note
d¥2
¥ —:>1/J2=lp1/dx
dx 2
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——
Physical consequence of last equation
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——
Physical consequence of last equation

leZl[)l/dei%

o Let i1 be the GOOD behaved function.
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——
Physical consequence of last equation

leZl[)l/dei%

o Let i1 be the GOOD behaved function.
e Hold a bit.It means 1o blows up.
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——
Physical consequence of last equation

leZl[)l/dei%

o Let i1 be the GOOD behaved function.

e Hold a bit.It means 1o blows up.
BINGO!!!!We are done.
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.
CONCLUSION

So we have proved whatever be the potential in one dimension we will
always have a solution blowing up at +oo
We can not accept this solution.
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.
CONCLUSION

So we have proved whatever be the potential in one dimension we will
always have a solution blowing up at +oo
We can not accept this solution.
This would remove the apparent discrepancy between Math and
Physics!!!
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