Uloha 3: Gaussovské baliky.

Termin odevzddni: 20. listopadu

Stav bezstrukturni ¢astice v jedné dimenzi je dan v p-reprezentaci pomoci vlnové funkce

o) = exp { - 2200

kde A je kladné realné cislo.

1. Jaka je stfedni hodnota hybnosti (p) a stfedni kvadratickd chyba méfeni hybnosti v/ ((p — (p))?)
v tomto stavu (2 body)?

2. Jak vypadé vlnova funkce tohoto stavu v x-reprezentaci (3 body)?

3. Jak musite modifikovat ptivodni vlnovou funkci, aby méla ¢astice nenulovou stfedni hod-
notu polohy rovnou xy (2 body)?

4. Jaké musi byt py, aby pravdépodobnost, ze castice se pohybuje v kladném sméru byla
vétsi nez 99% (3 body).

Poznamky:
e Mizete pouzit zndmou hodnotu Gaussova integralu I(a) = [ exp(—ax?)dz = \/7/a.
e Derivaci této formule podle a v bodé a=1, lze zjistit, ze —I'(a) = [ z? exp(—a?)dz = 3/7.

e Pro zodpovézeni posledni otazky potiebujete znat ”Error-funkci”, ktera je definovana
vztahem

Erf(z) = % /09«“ exp{—t*}dt

a naleznete ji tabelovanou na webu (viz naptiklad odkaz na strankach predmétu).



Tabulation of Error Function Values

z erf(z) z erf(z) z erf(z) z erf(z) z erf(z)

0 0 0.5 0.5204999 1 0.8427007 1.5 0.9661051 2 0.9953223
0.01 0.0112834 0.51 0.5292436 1.01 0.8468104 1.51 0.9672767 2.01 0.9955248
0.02 0.0225646 0.52 0.5378986 1.02 0.850838 1.52 0.9684135 2.02 0.9957195
0.03 0.0338412 0.53 0.5464641 1.03 0.8547842 1.53 0.9695162 2.03 0.9959063
0.04 0.0451111 0.54 0.5549392 1.04 0.8586499 1.54 0.9705857 2.04 0.9960858
0.05 0.056372 0.55 0.5633234 1.05 0.8624361 1.55 0.9716227 2.05 0.9962581
0.06 0.0676216 0.56 0.5716158 1.06 0.8661435 1.56 0.9726281 2.06 0.9964235
0.07 0.0788577 0.57 0.5798158 1.07 0.8697733 1.57 0.9736026 2.07 0.9965822
0.08 0.0900781 0.58 0.5879229 1.08 0.8733261 1.58 0.974547 2.08 0.9967344
0.09 0.1012806 0.59 0.5959365 1.09 0.8768031 1.59 0.975462 2.09 0.9968805

0.1 0.1124629 0.6 0.6038561 1.1 0.880205 1.6 0.9763484 21 0.9970205
0.11 0.1236229 0.61 0.6116812 1.11 0.883533 1.61 0.9772068 2.1 0.9971548
0.12 0.1347584 0.62 0.6194115 1.12 0.8867879 1.62 0.9780381 212 0.9972836
0.13 0.1458671 0.63 0.6270464 1.13 0.8899706 1.63 0.9788428 2.13 0.997407
0.14 0.156947 0.64 0.6345858 1.14 0.8930823 1.64 0.9796218 2.14 0.9975253
0.15 0.167996 0.65 0.6420293 1.15 0.8961238 1.65 0.9803756 2.15 0.9976386
0.16 0.1790118 0.66 0.6493767 1.16 0.8990962 1.66 0.9811049 2.16 0.9977472
0.17 0.1899925 0.67 0.6566277 1.17 0.9020004 1.67 0.9818104 217 0.9978511
0.18 0.2009358 0.68 0.6637822 1.18 0.9048374 1.68 0.9824928 2.18 0.9979506
0.19 0.2118399 0.69 0.6708401 1.19 0.9076083 1.69 0.9831526 2.19 0.9980459

0.2 0.2227026 0.7 0.6778012 1.2 0.910314 1.7 0.9837905 2.2 0.9981372
0.21 0.2335219 0.71 0.6846653 1.21 0.9129555 1.71 0.984407 2.21 0.9982244
0.22 0.2442959 0.72 0.6914328 1.22 0.9155339 1.72 0.9850028 2.22 0.9983079
0.23 0.2550226 0.73 0.6981037 1.23 0.9180501 1.73 0.9855785 2.23 0.9983878
0.24 0.2657001 0.74 0.7046778 1.24 0.9205052 1.74 0.9861346 2.24 0.9984642
0.25 0.2763264 0.75 0.7111554 1.25 0.9229001 1.75 0.9866717 2.25 0.9985373
0.26 0.2868997 0.76 0.7175365 1.26 0.9252359 1.76 0.9871903 2.26 0.9986071
0.27 0.2974182 0.77 0.7238214 1.27 0.9275136 1.77 0.9876909 2.27 0.9986739
0.28 0.3078801 0.78 0.7300102 1.28 0.9297342 1.78 0.9881742 2.28 0.9987377
0.29 0.3182835 0.79 0.7361032 1.29 0.9318986 1.79 0.9886405 2.29 0.9987986

0.3 0.3286268 0.8 0.7421008 1.3 0.9340079 1.8 0.9890905 2.3 0.9988568
0.31 0.3389082 0.81 0.7480031 1.31 0.9360631 1.81 0.9895245 2.31 0.9989124
0.32 0.349126 0.82 0.7538106 1.32 0.9380651 1.82 0.9899432 2.32 0.9989655
0.33 0.3592787 0.83 0.7595236 1.33 0.940015 1.83 0.9903468 2.33 0.9990162
0.34 0.3693645 0.84 0.7651426 1.34 0.9419137 1.84 0.9907359 2.34 0.9990646
0.35 0.3793821 0.85 0.7706679 1.35 0.9437622 1.85 0.991111 2.35 0.9991107
0.36 0.3893297 0.86 0.7761001 1.36 0.9455614 1.86 0.9914725 2.36 0.9991548
0.37 0.399206 0.87 0.7814397 1.37 0.9473124 1.87 0.9918207 2.37 0.9991968
0.38 0.4090095 0.88 0.7866872 1.38 0.949016 1.88 0.9921562 2.38 0.9992369
0.39 0.4187387 0.89 0.7918431 1.39 0.9506733 1.89 0.9924793 2.39 0.9992751

04 0.4283924 0.9 0.7969081 1.4 0.9522851 1.9 0.9927904 24 0.9993115
0.41 0.4379691 0.91 0.8018827 1.41 0.9538524 1.91 0.9930899 2.41 0.9993462
0.42 0.4474676 0.92 0.8067676 1.42 0.9553762 1.92 0.9933782 242 0.9993793
0.43 0.4568867 0.93 0.8115635 1.43 0.9568572 1.93 0.9936556 243 0.9994108
0.44 0.4662251 0.94 0.8162709 1.44 0.9582966 1.94 0.9939226 244 0.9994408
0.45 0.4754817 0.95 0.8208907 1.45 0.959695 1.95 0.9941793 245 0.9994694
0.46 0.4846554 0.96 0.8254236 1.46 0.9610535 1.96 0.9944263 2.46 0.9994966
047 0.4937451 0.97 0.8298702 1.47 0.9623729 1.97 0.9946637 247 0.9995226
0.48 0.5027497 0.98 0.8342314 1.48 0.9636541 1.98 0.994892 248 0.9995472
0.49 0.5116683 0.99 0.838508 1.49 0.9648979 1.99 0.9951114 249 0.9995707




