Modern Physics

Constants and units:

0 =>5.67x10"8 W/m?K*, h=0663x10"2"Js=4.14x10""%eVs, h=106x10"3
Js,

kg =138 x 107 J/K, ¢=3x10m/s, > =931.5MeV/u, e=16x10""C,
€0 = 8.85 x 1072 F/m,

me =911 x 107 kg, m, = 1.6726 x 102" kg, m,, = 1.6750 x 10727 kg,

1eVv=1.6x 1014, 1 fm= x10~" m, 1A=10"1m,
20°C =293 K, T =273+0

Unit combinations:
mec® = 0.511 MeV = 0.5 MeV,  m,c* = 938.28 MeV,  m,c* = 939.57 MeV,

hc = 12400 eVA, hc = 1973 eVA, m, = 1836 m. ~ 2000 m.,
kpToy =1/40eV  (Tp =300 K), ke? = 14.4 eVA

Useful formulas: 3

I(T)=0T", IAmax] =0.2898cmK, E(T)= §k'BT,

hf =&+ K.,

2 I, P2

E = p*c + m2ct = mc® + K, K:§mv:2—,
m

E=hf=hv, p=h/\

AXN=XN—=X=A(l —cosf), A.=h/me,

. . kZe* 1
a, = h?Jkmee? = 0529 A~ 05 A, 1, =n’a,/Z, v, = he ~ = Zac/n,
n
22kt 1
a = ke*/he=1/137, I, =nh, En:—%izz_lg,(jZ?/n? ev,
n
h2m2 5
Un(x) =/2/Lsin(nrz/L), E,= 5z

V(@) = Hy(x)e /2 B, =(n+1/2hw, a=/h/mw,
Tre b  ~= \/Zm(V — E)/n?,

L=\/il+1)h, L,=mh, cosh=m/\/I(l+1),
(Az)(Apy) = h, (AAP =< A?> — < A>?

Al=+1, Am=0,%+1,
2

h i 1 rot—vibr h2 1
Byt = I+ 1), B = (vt Db, BT = LI 1) + (v 4+ e,
Lo = pR% p7t=mi'+m;,
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