accelerator

Daniel Pitzl

Z-group 24.9.2010

al2 GeVe+ pre

lllll

£
3
£
£
E

|se-Meltnar-i¥s

Grofl Flottbeker
Friedhof

. DEUTSCHES
»5! ELEKTRONEN-SYNCHROTRON

Gruppe MEA2 - Vermessung

Stand: 14.7.2008

Inhalt  Uberslchtakarte

Malstab: 14000




Introduction

e what?

» an intermediate accelerator and damping ring between DESY 1T and
HERA-e.

e why?
» DESY Il top: 6 GeV, €, = 320 nm rad.
» HERA-e min: 12 GeV, ¢, = 1 nm rad.
e how?
» 12 GeV e* ring.

» as short as possible.

» normal conducting (large heat load from synchrotron radiation).
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Magnet considerations

e Peak B field in iron magnets: stay below 1.5 T to avoid saturation.

e Dipole: .
e 1 hyperbolic po_le contour
4 - B — ; coil ni T e
p S ~= N
= p>27m. [ ‘
R Fe\
e (Quadrupole: N ®

e
» ;By =k, x

> k, <1.25m™ for a pole radius R = 3 cm. :

coil n-l

e Sextupole:

e
4 EBy — k2 x2/2 s X
= k, <80 m™ for a pole radius R = 3 cm. §
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damping ring arc cell

dipole dipole h-quad  sext v-quad
fraction R=31lm k;=0.9m-1 k,=25m-2 k;=-0.9m-"!
30% 0=1.5°
|
. jo. grcecell . . MAD-X 4.01.28 18/09/10 20.04.23
£ .1 B B
'Ef' " €, =28 nmrad
£ & ' : at 12 GeV
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Straight RF section

SynRad:
last 2 matching 500 MHz RF 60 MeV
arc cells section 1.5 MV/m energy loss
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dispersion suppressor

last 2 dispersion dispersion-free
arc cells suppressor RF section
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entire damping ring

half-ring RF half-ring RF
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entire damping ring: dispersion
half-ring RF half-ring RF
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entire damping ring: chromaticity
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Underground site

e 12 GeV damping
ring:

» length 720 m.

e Underground on
DESY site.

e Long transfer line
from DESY II.

MASSSTAB 1 : 6,000
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Summary

e A compact 12 GeV ring has been developed with MAD-X:
» L=720m, pgipole = 31 m, f4ip01e = 30%
» 2 arcs (120 FODO cells) and 2 straight sections (RF, transfer),
» €,=28nmrad at 12 GeV.

e Openissues:
» Transfer lines from DESY II and into HERA-e.
» Transfer efficiency ?
» Underground installation ?

» Cost?
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