DEFINITIONEN
fnord

KONSTANTEN
Bethe-Weizsdcker
ay = 15.67MeV, ag = 17.23 MeV,
ac = 0.714MeV, a4 = 93.15 MeV,
6 =11.2MeV
Spin & magn. Momente
gs = 2.002 (e=, u=), gp = 5.585,
gn = —3.825
pr = eh/(2myp), pp = 2.7928ur,
pn = —1.913puK
Schrage Einheiten
1Ci=3.7 x 1010 Hz
1u=1.660538 78316 x 10~ 27" kg
1b=1 x 10728 m2=100 fm?

HiLFREICHE WERTE
Massen
Miy = Mp + Me = 1.007 825046 u
ro ~ 1.2fm

1. Mathematisches
TAYLOR-REIHE
f(z)

"o (@—mo) &L L (o) + R

FourieEr-REIHE

u(z) N
Q>0 (an cos(nx) + by sin(nz))
an 1 f” dzu(z) cos(nz),
by, = 1 f” d:vu (z) sin(nx)

08

FouRIER-TRANSFORMATION:
F () () =
e 7{(} dte®tf(t) = Fi (f)
FHE) @) =

oo
1 dweiwtf w
e ()

S dte=i@=et = 275(w — w')

—00

TRIGONOMETRISCHE FKT.
_ 1 ( iz —iz
COSZ—%(6'+6 )
s — L 1z __ ,— 12
sinz = 57 (6 e )

(¢~ )

(e + )

i 1
sinh z = 21
coshz = 3

TRIGONOMETR. ADD. TH.
sin(z+y) = sinz cosy+tsinycosz,
cos(z+y) = cosx cos yFsinz cos y,

__ tanzdtany
tan(z £ y) = Totan s tanyg’ cot(x £

) __ cotxzcotytl
Y) = ot yFcotx

TRIGONOMETR. TH.,
sin(z + y)sin(z — y) = cos?y —

COS2 xr = SlIl2

SONSTG.

x —sin?y,

cos(z + y) cos(x — y) = cos’y —

sin?z = cos?y+cos?zx—1=1—
sin? z — sin? y,

; : _ 9ain TEY TFy

sinz + siny = 2sin £5¥ cos LY,

cosx +cosy = £2cos Ziy cos %ﬂ

VERKETTETE TRIGONOM. FKT.

sin(arccosz) =
V1—z2',

sin(arctan x) =

cos(arcsinz) =

.z
RVa 14»952 ’
RV 1+12 ’

vV 1712 ’
V1—a2

cos(arctanz) =

tan(arcsinz) =

tan(arccosz) =

INTEGRALE

2
oo —
o dxe™" =

\/—‘ f dre~ E+i(ko—k)z  _

\/%—‘B*E(ko k)?

iﬂ .

NAHERUNGEN
lxa)" = 1+£nz, Vita' =
2
li%z, sin(z) & z, cos(z) ~ 1—%-,
e* 14z, In(l+z)~uz,

RAUMWINKELELEMENT
Q= 4, dQ = sin(d)ddde

2. Elektrodynamik
COULOMB PoTENTIAL

(F) 47r50'r

ProToNEN
p = E/c = 2wh/X\, m = hk/c,
E = hw

FELDENERGIE
Ep = % [d3rE2(7)

homogene Kugel

3. Relativistik Grundlagen

DEFINITIONEN

ﬁ:%7

_ 1 _ _ R2\—
V= e T (1-p8%)
E2 = m2ct + p2c?

SF}P/\R/\T]ONSF}NFERGIF}
S, =B(Z,A) — B(Z,A—1),
Sp=B(Z,A) —B(Z—-1,A—1)

NAHERUNGEN
Klassisch (p = 0)

E ~ mc?
Ultrarelativistisch (m = 0)

~ pc

RONTGEN-ISOTOPEN-SHIFT
Ex(A) - Ex(A)
Ei5(A) - Ei5(A)

_2z4%2 7[2) (A2/3 A’2/3)

-5 4meq aO

gPIEGELKEI{NE
AEqs = oo R (2Z-1)

ENERGIE- /IMPULSERHALTUNG
fiir 4 Partikel-Kollision
mac? +Ta+mpc? +Tp =
TC + mD02 + TD
Py = pc cos + pp cos p,
0=pcsind —ppsingp

mCCQ +

LuMINOsSITAT ]
Teilchenfluss ¢q = % = NgVq
Reaktionsrate N = ¢q Npoyp
L = ¢aNp = nqvq = N=Lo
L=[dtL

DoprPPLER-EFFEKT

f: beobachtete Frequenz, fo: Ruhe-

frequenz, v: Beobachtergeschw.
ctv

f=fo /22

DOPPLER-INTENSITAT

I(v) =
kpT
¢ m

Halbwertsbreite: 2v/21In2 Av

4. Kernphysik

MASSENSPEKTROMETER
m rB2

STREUUNG
Rutherford (Klassisch)
2Ze?

2
do — 1
<dQ>Ruth - (167reoE) sin?(6/2)
Mott (Relativistik)

() =
dq Mott

<1 — —sm (0/2)) (quz

Formfa ktor

() - o (8),.,
F(@) = [ dr e T/0p(7)

Schwere Kerne

>Ruth

_ P
p(r) = 1+e(7-9c>/a
a = 0.54fm, c ~ AY/3.1.07 fm,

W —we _ Jwi Wi U
-T2 4 2 7 242B
Fir gebundene Bewegung muss gel-

ten: uJ 72&) >0

BETHE-WEIZSACKER

EB(Z7 A) = —avA + a5A2/3 +

ac 2oy +aa 72 4 Bp
+6 gg

Bp=4¢ 0 wug/gu
-4 uu

m(Z,A) = Zmay +

Ep(Z,A)/c?

(A= 2Z)ymn +

KERNDREHIMPULSE
gg-Kerne
I =0 (Ausgleich)
gu/ug-Kerne
I= jungcradc
uu: Nordheimregeln
N = jp—Ilp~+jn+Iln: Nordheimzahl
Schwache Nordheimregel: 11 + 11
N =0. jges;ma:t = jl +j2
Starke Nordheimregel: 1] + 77
N ==£1. jgesimaz = |1 — J2|
el T1ell

KERNDREHIMPULSE Bsp.

Analog zur Aufgabe
= s=0 s=0
/—/H/—/H/—/H

p: (181/2)2 (1103/2)4 (1101/2)2
s#0
——

(1d5/2)"
2 4—
n: o (1s1/2)” (1ps/2)
N——
s=0
(1ds/2)"
——

s#0
Daraus folgen Drehimpulse:

I p:ldsy, =1=2,5=1/2
j=5/2=1+s
=10=2,s=1/2
j=5/2=1+s
=1l=1s=1/2
j=3/2=1+s
Nordheim-Regel:

? (1191/2)2
N —

s#0 s=0

II  n:lds),
I n:1pz/

I4+-11:
T+ 1T

Schwache

jges;'mam = jI + jII = 5 =
Jges € {5,4,3,2,1,0}

(I+IT)+I1I:
Jrvrr =2)
jges;maz - jI+II +jIII = 7/2 =
Joes €43, 5,3 3}

Paritit: P = (—1)!, multiplikativ
P=PPPry=1-1-(=1)=—1

analog (wéhlen

5. Kernreaktionen
NOMENKLATUR

A: Target; b: Projektil; c: Ejektil; D:

Ergebnis

LABOR vS. SCHWERPUNKT

Laborsystem
M{Ab,c,D}>

Tiap,e,0}-
Schwerpunktsystem

V{Ab,c,D}>

M
U{Ab,e,D}> T4, D}

Trafo

TM mA

X - mA+mbTX

Q-WERT
T1/2 . \/mcos Gi\/_‘
€ - mc+mD
mymcTy cos?(0) + (mp +
me)(mpQ + (mp — mp)T})
@ = Tn(i+ze) -
T (1 ) -
mp
2 /myflgc T.Ty cos(6)
Reaktionsbedingung
T, > -Q

o =

mp+me
mp+me+my

6. Zerfall
ZERFALLSGESETZ
Zerfallskonst. A = —
N(t) = Noe=?,
mittl. Lebensd. 7 = A~1
Messung At < 7, At < T,
AN/At = ANge~*
AKTIVITAT
A(t) = AN(t) =
a-ZERFALL
Eo=(m(Z,A)—
Ma)c?
To = T s
In T1/2 x 1/VEq'

Wahrscheinlichkeit

A087

m(Z—2,A—4)—

Transmission T ~ e ¢, G =

R/
dr\/Z1Z2€2/r — E

T1/2o<%<x%ocec

Spin=0 = j=1= P = (_1)la

B-ZERFALL

B~ -Zerfal: n > p+e” +7v

Qp- = (m(3X) —m(, 4X")c* =
Te + Ev

Bt-Zerfall: p—n+ et +v

Qg+ = (m(éX) — m(ZJr/}X/) _
2me)02

EC:e™ + 44X — 747‘4[ (X’) +v
Qe ~ (m(‘éx) - m(zqul))cz -
By, Byn: Bindungsenergie des einge-

fangenen e

KERNSPALTUNG

Verformung in Rotationsellipsoid:
a=R(l+e),b=R/V1—¢
AESurf — £GSA2/3€2
5

Coul __ ﬁ Z(Z-1)
AE T T ac Al/3
. AEC _ acZz?
Xs = R{ps = 2agA
wenn Xg > 1

Kern stabil




ZERFALLSKETTEN
Na — Np — Nc, Aa, AB, Ac

Np(t) = =53 Naoe 47 +

— A —
Np0e™ 8" + 578y Nagoe™ 2

7. Anhang

KERNNIVEAUS

Originally made by Jonas Wielicki.

r 112

3d 72
52
g 12

i
126 -
=
5/2

21— . & 92
o2 a2
1h A‘ h
82— T iz, 3 T iz
o %
<72 a2
1 g
i g -
T . hr— %
2p = =52 2p =
pi 312 1t 2
28—-— form 72

s—2
Protonen

15— 12
Neutronen
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