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Yesterday we derived the "Paraxial Ray Equation:"
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which together with the conservation of canonical angular

momentum, L mar
Dy =YPmcr 0'+——

and initial conditions, specify the orbit of a particle in an
axisymmetric field.

Taking statistical moments, we derived the radial
envelope equation.
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Figure 3.2. Schematic of magnet sefs producing a periodic focus- :

i
ing solenoidal field with exial periodicity length S. In Fig. 3.2 (a), :’;;3\{9! €0 ¢
successive coils are spaced by § and have the samme current polarity TEN 58 cH H«uam

+I,+I,- . In Fig. 3.2 (b), successive coils are spaced by §/2 and ATy ﬁg&rwz {
have alternating current polarities +I1, —Iy, +I1,- - - W Higy INUYIA
' &t&lﬁmuu :



) -

BQUARE

500 SHESTS, FILLER
5} SHEETS EYE-EASE? § BOUARE
DG SHEETS EYE-EASE? §5 BOUARE

mmmmmm

EYE-EASE? 5 EOUARE
42352 100RECYIRED
42730 200RECYCLED WHITE 550UARE
noentlAA

42390 200 SHEETS.

11782
A2.30%
42262 1

%j(ﬂﬂavanal'ﬂmnd

Mewbsmihum b

> B,V

H . 1 .

C e——

‘-R"f X'"X" o
ﬁm,mmUMmM.n%wwmrf

FQ»L A: MMM-LG\O B{-,‘AM

SEREE @‘“ (17&(1\& o

! . ¢ ! : 1
i - {
L

)
\. ) N
\“D/ ‘. 7/! ;

Wyswe
. ) Col 1 ;

: lt 3 )Y ) b( /r S

m\u@f& S{M’E‘ U m ‘
LY ) AT mus ”3‘;“,3’ \;T,.f{ﬂ‘:"“g

'_‘._

| 0305(:,—' uf’ = wrxwu\m umm we Nc

®”‘“ ( K XT] [ T T B A




| @3

@ﬁrmu

SoLenoiDAC FoeLve NG ~ conTi JUED

AN u;wmw\( BEAM ACQUILES Vo AS BBk

ENTELS  SOLENQID ¢

Comsipel Swile ST PUNCTION A LOC Lt ATTA ()
T WLenNoy  &revn:

VRRVR bR & Q

B,
. Lo

letr B2 = % 2 <Q

. Q[_@(L\*@(lm‘ﬂ - q = 7 0¢ %< ()

Frew
<« LANES

, Q =20,
E = o %(’Q )_ 6( &\N\—'z\
L " L 1 M [ 230
®(’d:{0 z <

Bs wg foond eavlen U.B8cQ =

e () &> —X be o= 2 [ S+ 50),.-
B (7,7) 12%0; 20[ O+ )(dn-2
— = Bw 4% = — ngB,
afr = g Jve B dt jm L e
' =) \]B.': V‘jE‘ = Vi_‘-?j;-
2w zZ




R\m ﬁ BJ_ I A10leioqeT] [euolleN |enUIA uoisnd uo] AAesH 9yl I

<

S9pP0.129|3
<«— 11—
AN A+ A A A~ AF A A A-=0

\ J . O \

OO ~—

/

siojejnsuj

Sud| |9zulg JO J1}eway2s



Beam
envelope

FOCUSING Desoca)smg FQLVING \_\ RFOCRING
- ‘ \—Peten%hal lines

N




42182 100 SHEETS
Mada in U.S.A,

& o
MO o] ®Bzd




l’

42-182 100 SHEETS
Mads In LL.SA.

& o
NA Natlona! ®Hrand

t A%\ (%

.....

“FxDvL Emuluﬁv_ww\ uomz )&T P)C. ‘wmmmar sm (:d =

A,;.Li .

'.: -




By

) == BEAM OPTICS AND FOCUSING SYSTEMS WITHOUT SPACE CH

D N T e A e
d it RN AT ST &\
id ; ~

FHom y
{L’gsea) flie Vo -
—F)( = -(?lb X
ﬁ:”‘EIX v R‘tigj
+
Ey=ty 5y EtecioctTIc
' Quaig

Figure 3.15. Elecirodes and force lines in an electrostatic quadrupole.
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Focusing term has both a fast and slow component:
kf (s)r. —k 4 sin(ﬂ)cos(ﬁ)r 1+(§COS(E)
* n 2 L)’ L
2
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T 2 L 1 2 L
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