(%$11) kill(all);

(300) done

(%11) assume (b>a, a>0,b>0) ;
(301) [b>a, a>0, redundant]
(%$1i2) integrate(1/x,x,a,b);
(%02) log(b)-log(a)

1 Eq.(11)

(%$13) drdr_vac: 1/ (2*epsilon_0*%pi~2)*e”2/ (h_bar*c)* (h_bar/ (m*c))"2

*integrate (1/kappa, kappa, $pi/a_0,m*c/h_bar) ;
Is ag hpgr (89 ¢ M= hy ) positive, negative or zero?p;
Is ¢ hy,,, m positive, negative or zero?p;
Is ay positive or negative?p;
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(%14) drdr_vac: 1/ (2*epsilon_0*%pi~2)*e”2/ (h_bar*c)* (h_bar/ (m*c)) "2

*integrate (1/kappa, kappa, $pi/a_0,m*c/h_bar);
Is ag hpgy (89 ¢ M= hy,,) positive, negative or zero?n;
Is ay positive or negative?p;
Is ¢ hy,,, m positive, negative or zero?p;
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(%15) alpha_1: e”2/ (4*%pi*epsilon_0*h_bar*c);
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(%16) a_0: 4*%pi*epsilon_0*h_bar”2/ (m*e”"2);
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(%17) drdr_vac_1: logcontract (ev(drdr_vac));
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(%18) drdr_vac_2: factor (ratsubst (alpha, alpha_1, %));
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2 Eq.(15) (generally)

(%$19) E15: e”2/epsilon_0*rho (0);
p(0) &
€0

3 Eq.(16) (generally)

(E15)

(%110) El6: 1/6*drdr_vac_2*El5;
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(%111) ratsubst (alpha,alpha_1,E16);
4p(0) a2 log(ma) hp, S
2
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4 Eq.(15) (psi_2s)

($112) R: (Z"(3/2)*(2-(2*r)/al0]) *%e” (- (Z*r)/(2*al01))) /(2" (3/2)*al0]1"(3/2));
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(%125) R2s0: ev(R, [Z2=1,r=01]);
(R2s0) R

($i14) E15: e”2/epsilon_0*R2s0"2;
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5 Eq.(16) (psi_2s)

(%115) El6: 1/6*drdr_vac_2*El5;
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(%116) El6a: ratsubst(a_0,a[0],E16);
alog(ma) e m
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(%117) El6b: ratsubst (alpha,alpha_1,El6a);
2aSlog(mra)cdm

(Elé6b) 3

6 Eq.(29)

(%118) a 0: 5.2917721092e-11;
(a_0) 5.2917721092 10~

(%119) 2.623e-27/(36%a_0"2);
(%019) 2.601917510622348 10~8

7 Comparison

(%120) kill (R);
(3020) done

($121) f: 1/sqgrt(l-exp(-r/R))-1;
1
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(%122) E29: integrate(f,r,0,r_1);
Is ry positive, negative or zero?p;

rq

Is %e 1 -1 positive, negative or zero?p;
2ry
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(%123) E29%9a: ev(E29, [R=1.9e-81]);

-1.052631578947368 108
(E29a) (1.9 1078 log (%e i

1052631578947368108114f2 V/9’65263157894736842107r1 1894736842105263107r1 e5.263157894736842107
(e} - —

r
(2 %e 1 %e % )
- _2.631578947368421 107 r 5.263157894736842 107 r 2.631578947368421 107 r
)-381078 log| —%e ! (\/%e 11 -%e N)|-2rq)/
2
(%124) wxplot2d ([E29%9a], [r_1,0e-5,1.5e-7]1)8$
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