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W. Hardt

Two estimates show the influence of multi-Coulomb scattering on the

beam.

The first is based on the assumption that the beam never touches the

wall but the normalized emittance grows, the second assumes no acceleration

and gives the asymptotic life time for a beam when injected into the DC

driven main ring at 10 GeV/c.
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Growth of normalized emittance

For nitrogen we find
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During the first period of debunching we may take
X = average fB-value = 54 m
P=3. 107 Torr
llog(l—n)l = 3 ; 1n = 957 = percentage of the beam contained
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in the emittance.

prad m which is negligible.



For acceleration we assume (BY) = 175/s and evaluate for stage C

(400 GeV/c)
top
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yielding A <E%I>= 0.33 py rad m.

2. The relevant formula for the natural life time of the beam for a rectan-
gular vacuum chamber of horizontal acceptance Ay and vertical accept-

ance Ay 1is
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r means AH/AV.

The life time for an elliptic vacuum chamber can be written
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© 0 (1+/r)?
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yielding Ay/m 1> x (1+r (1+/r)2>u rad m

for our parameters.

These two curves can be seen in the attached graph. As an example we may
take the case of no corrections when still a pencil beam should be injec—

ted. Comparing to the staircase diagram in Figure 2.6 of the green book

14

(CERN/1050) we find Ay/m ~ 0.3 | rad m, Ay/7 = 3.5 u rad m; thus r = 10.

From the graph one finds
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Reference

- W. Hardt, A few simple expressions for checking vacuum requirements in a
proton synchrotron, ISR-300/GS/68-11 (1968.



[ oawun L JuosIng g
Wl 06 (R 000 - 4\ Bunpay iebo

$€5 N TUI0g ‘Yono-juley tp3

QJ 8 En !l
~ Sl
T
_W&. -ﬂrc . h
L
R R TP w
e
R2IE]
S S A
T
K
i
+
., i
i !
i L
t
|
|
06 8 L 9§ v ¢ ¢ F




Distribution

MST

Baconnier
Barton
Bigliani
Boussard
Bovet
Cornacchia
DAme
Gumows ki
von Holtey
Hubner
Keil

H. Kissler
.D. Kohaupt
Millich

. Montague

. Pellegrini
Piwinski

. Plass

.H. Reich
Renieri
Sacherer
Saxon
Schonauer
.H. Standley
L. Steinbock
E.J.N. Wilson
H.O0. Wuster
B. Zotter

*U:EO'ﬁD’>7<OB>OUﬁ?>>U7<E’1_710r-|.O.ZOUCIEZ:<



