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Energy (MeV)

Circumference (m)
Bending Radius (m)

No. Cells

Cell Length (m)

No. Dipoles

Dipole Length {(m)
Dipole Field (T)

No. Quadrupoles
Quadruﬁole Length (m)
Max. Gradient (T/m)

No. Sextupoles
Sextupole Lengt_h (m)
Max. Sext. Gradient (T/m?2)
Max. Twiss g-function (m)
Max. Dispersion (m)
Horizontal Tune

Vertical Tune

Horizontal Chromatism
Vertical Chromatism

180/350

84
1.075
4
11.0
12
0.56
0.5/1.6
52
35
2.5/7.0
24

1
50/170
8.2/10.7
73

823

3.52
-11
9
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WIGGLER PARAMETER LIST

(3D calculations)

Nom. Magnetic Field T
Nom. Magnet Gap mm
Wiggler Period Length m
Number of Periods |

Number of Full Poles

Number of Half Poles

Wiggler Length m
Ampere-turns per pole (full) A
Ampere-turns per pole (half) A

Turns per pole

Nom. Excitation Current (full pole) A
Current Density (full pole)
Nom. Excitation Current (half pole) A

Current Density (half pole) A/ mm?
Nom. Total Power Consumption W
Water Flow per magnet l/min
Water Temperature Rise °C
Iron weight kg
Copper conductor weight kg

A/ mm?

0.6
40
1.6

1.638

12330

9420
40)
308.25
4.36

- 235.5

3.33
6410
9.3
10
1925
242
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CTF3: DEISIGN OF DRIVING BEAM COMBINER RING

C. Biscari, A. Ghigo, F. Marcellini, C. Sanells, F, Sannibale, M. Serio, F. Sgamma,
G. Vignola, M. Zobov, LNF-INEN, Frascati, Italy;
R. Corsini, T.E. D’ Amico, L. Groening, . Guignard, CERN, Geneva, Switzerland

Abstract

In CTE3 the beam compression of the doving beam
structure between the main linac and the decelerating sec-
tion is obtatned with a delay loop and a combiner ring
which Increase the pulse cument by a factor 10, The de-
sign of the combiner ring is presented. Tunable iso-
chronicity condition, comected up to second order, should
assure preservation of the correlation in the longitudinal
phase space during the compression. Path-length tuning
devices are included in the combiner ring layout to com-
pensate for orbit variations.

1 INTRODUCTION

The first two CLEC Test Facilities, CTF1 and CTEF2
have demonstrated the basic principles of tf power produc-
tion by decelerating a"high cument clectron beam. CTF3
15 foreseen to check the feasibility of pulse compression
in the doving beam structure [11.

The facility will be installed at CERN, in the existing
LIL and EPA buildings, which will be available after LEP
shutdown. It will use the existing 3 GHz Klystrons and
modulators for the production of the beam. The tmacro-
pulse from the linac is 1.4 pis long and is composed by

140 ns long sequences of odd and even buckets. Inside

each sequence the bunch separation is twice the f wave-
length, 20 cm, with maximum bunch charge of 2.3 nC.

The first compression is done in the defay loop, where
each sequence of odd buckets is recombined with the near
sequence of even ‘ones. In the resulting beam structure the
140ns bunch trains, in which the bunch separation has
become 10 cm, are followed by 140ns long voids.

The second compression phase is done in the combiner

ring (CR), 84 m long (twice the delay loop). Each group
of successive 5 bunch trains does n-1/2 turns inside the
ring, with n from 1 to 4. When they are extracted the
bunch separation is reduced down to 2cm, and the
distance between successive bunch trains is four times
140ns.
. Preservation of beam emittance and longitudinal corme-
lation during the compression Imposes tight requirements
on the ring design. The design of the combiner ring is the
subject of this paper. A preliminary design, in which the
general characteristics were already discussed, is described
in [1]. The availability of magnets (dipoles and
quadrupoles) of EPA and related transfer lines has sug-
gested the possibility of reuse for the CR project. The
following design is based on the use of these magnets.

2 COMBINER RING LATTICE

The ring consists of four isochronous arcs, two short
sections housing the path length tuning device and two
symimetric opposite long sections for injection and extrac-
tion. Quadrupole triplets around the arcs are used for
matching. The layout of the ring is shown in Fig. 1 and
the mair: parameters are listed in table L.
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Figure 1: Combiner rnag layout.
Table I — CR main parameters
Energy (MeV) 160/350
Circumference (m) 84
Bending Radius (m) 1.075
No. Cells 4
No. Dipoles 12
Dipole Field (T) 0.5/1.1
No. Quadrupoles 52
Max.Int. Gradient (T} 0.9/1.8
No. Sextupoles 24
Max.Int.Gradient (T7m) 6il3
Max. beta (m) (H/V) 11711
Max. Dispersion (m) 13
Betatron Tune (H/V) 8.10/3.63
Chromaticity (H/V) -114.9

2.1 Isochronous Arc

The arcs are triple bend achromats, with negative
dispersion in the central dipole, which makes vanish the
term of the first order transport matrix relating path length
wiih energy:

D
Ryg = —=ds=0
p

{D, is the dispersion and p the bending radius).
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TAON PS/LPI NoTe 88 -02 March 1488 (rev.)
LEP Preing ector Pirameter List  =PA part)

.5.2 Scintillation Screens

Utility trajectors obsrvation
Names ) HIP{E)MTV1 j -
Number 6 o
Type AA —
Orawing number ? -—

5.5.3 Secondary Emission Manitors

Utdlity | momentum spread meas.
Names HIP(E)MSHZ20 -
Number | Y. —-—
Type Linac - -
Drawing number ? - -
Aperture definition range {(min./max.) ?/7 %
Momentum definition range {(min./max.) /7 %

Vvacuum Pumping

Vacuum valves (number/diameter) 2 of ? mm *
Turboemolecular pumps (number/speed = ) ?7 of ? . 1/sec ¥
Ions pumps (number/speed 3 ?7 of 17 " 1/secC *
Vvacuum chamber finner dimensions ?
in the general straight sections (diameter) ? _ mm ¥
in the bending magnets - {hor./ver) ? ' mm ¥
5.2 Eend1ng Magnets and iner Supplies (2 fam ey
Names -
Number (tntai!1n saries) : _ I S
Type straight, pure dipole
Drawing number 8400.0 6 : PSR.
Bending angle < 392.70 22 £ | mrad 2
Neminal field at magnet center: ¥
induction By < 1.400 T *
quadrupole field dBy/dx | 0.0 - T/m *
sextupole field d2By/dx2 0.0 T/m*¥%2 ¥
Nominal strength along magnet axis: -
induction strength < 0.78B4861 T/m ¥
quadrupole strength 0.0 G T
sextupole strength 0.0 O T/m
Nominal current (600 MeV operation) < BS0 A
Maximum current (650 MeV operation) < 6§20 YA
Pole width 230 1 mm
Magnetic length 561 . mm
Stael I&ngth | 510 I omm
120/45 *
: b *
- 5 ' ' 916/870 . Y, *
Overat! w&ight 1800 - Kg ¥
Number of winding turns 96 “—-— ¥
El. resistance {one magnhnet/tot. circuit) 35/740.2,75.2 , wmOhms ¥
El. idnductance (one smagnet) 30 . mH ¥
Max. current admissible in the magnet 6807 ;A ¥
Max. power dissipation in the magnet 12 . kW - ®
cooling by water . e
differential aressure 8 ¢ bar
water flow rate 7 i 1/ min

Power supplies

|
Names HTP(E).BHZ1{ j 1 --



@I@ DAONE TECHNICAIL NOTE
INFN - LNF, Accelerator Division

Frascati, December 2, 1994
Note: MM-4

MEASUREMENTS ON TESLA QUADRUPOLE PROTOTYPE
FOR THE DAONE ACCUMULATOR AND MAIN RINGS

B. Bolli, F. Iungo, M. Modena, M. Preger, C. Sanelli,
F. Sgamma, M. Troiani, S. Vescovi

1. INTRODUCTION

The first protoitype of the Accumulator quadrupole, built by TESLA
Engineering, Water Lane, Storrington (U.K.) has been delivered to LNF on
June 21, 1994. It was immediately realized that the mechanical reference
holes had been wrongly placed on the magnet joke. We decided to proceed
anyway to measure magnefic, electric and thermal properties of the magnet,
leaving the check on alignment tolerance on a corrected version of the proto-
type. We recall in Table 1 the main parameters of the quadrupole magnet.

Table 1 - Prototype quadrupole parameters

| Nominal Gradient (Tesla/m)] 8.06 ‘
Maximum Gradient [Tesla/m) . | 12,07 |4—"
Magnet Bore Diameter (mm) | 100 |lag—-
Pole shape Hyperbolic + Straight line I
Good field region {mm) 30 (|
Field quality (AB/B) ' <5x104 |
Magnetic length (mm)
Turns per pole

Conductor Size (mm?2)

Coolant hole diameter (numn)

Current density {A/mm?2)
 Nominal current (A)

Maximum current density (A/mm?2)

Maximum current (A)

Magnet Resistance {@20°C, mQ)

Magnet Inductance (mH) l

Nominal Voltage {V) {

Maximum Voltagde {V} I

Nominal Power (kW)

Maxdimum Power (KW)

s mam

—~ 40 -
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4.3 Sextupoles

There are two famnilies of chromaticity correcting sextupoles, each powered by a single power
supply. All magnets have been measured at LNF and results collected into the DA®NE Technical
Note MM-6. For the place of the magnets into the ring, the same criterion as for the quads has
been adopted. We have therefore different calibrations for the two families. The initial set values
are those which set both chromaticities to zero, taking into account the sextupole contribution of
the dipoles to the overall ring chromaticity (see the DA®NE Technical Note MM-9). The magnets
are linear over the operating range.

SXPA1001, SXPA2002, SXPA3001, SXPA4002

This is a family of horizontally focusing sextupoles.

() Lnom = 01004

(b) a =(.105 _
(©) IL;xi 336 — Ko e € 480 NV = 378 w 3

(d) S =0.6772xI .
() ISdy = 6.772¢-2+1 Ko nay € S0 NV =435

(f) K=2.0302e-2+1/E

(g) I1=49.256+K=E é 15
(h) Kset = 7.29 Mz ) J

(@) L = 183.13

SXPA1002. SXPA2001, SXPA3002. SXPA400!

This is a family of horizontally defocusing sextupoles.

{a) Lpom = 0.100 ' |
(b} Linag = 0.105 fﬂbﬁ RTURE = A0 v 55 |

(©) Lnax =336

(d) S =0.6772xI

) JGdy = 6.735e-2+1
) K =2.0191e-2«[/E
() I=49.527«K+E
(h) Koo = -5.87

() L = 148.27

@) 2

4.4 Correctors

There are two kinds of orbit correctors in the Accumulator, both measured at LNF. Both have
a square shape with two independent coils for correction in the horizontal and vertical planes. Six
of them, referred to as “Type A" correctors have a 150x150 mm2 gap. The other two are placed in
the kicker and RF sections, and are larger, in order to cope with the larger size of the vacuum
chamber; they are "Type B" correctors and the gap is 260x260 mm?2. The measurements, available
from the Magnetic Measurements Group (C. Sanelli, M. Preger), have been performed separately
on the two coils, and the mutual interference has not been checked.

- 43 -
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ARS P 2io0c

Quad | RS56=0 R56=0.0! Variation DR56 1m
Olkqit | 4.932318| 4.930698]| -0.001620293| -0.03240585
1 fkq12 4077414 4076292 | 0.001129998|  0.02243996
2 Jkq13 4.200405| 4.421372]  0.2209668|  4.419336
3 | kq14 4.835271| 4.839886 ] 0.004615307 |  0.09230 |
4 | kq15 .3.751654 | -3.754474 -QMW‘!% 4
5| xq16 | 0.4984184| 0.4067303] -0.001688093
6 [kq17 | -0.1508367 | -0.1633225| -0.003485799 |
7¥kq2t | -2.007960 | -2.001396| 0.006564140 |
8 | xq22 3.281486 |  3.122465 -0.1590211
g L kq23 .2.251303 | -2.011676 0.2395269
10 | kq24 4.867753 | 4.8446801  -0.02307320 -0.4614639
11 | kq25 -3.600426 | -3.610912| -0.001486063 | -0.02072128
12 [ kq26 4521360 | 4.519008 | -0.002262115| -0.04524231
13 [ kq27 -2.0574211 -2.038672|  0.01874900 0.3749800
14 [kq28 | -0.3204740| -0.3450208 | -0.01644680 -0.3289360
15 [k1spt | -0.0993581 | -0.0998607 | -0.0005025864 [ -0.01005173
16 fk2spt | -1.060090 | -1.067771| 0.00131905%|  0.02638102

R56=0.00

Variation

0

1 1kq13 4,200405{  4.300808 0.1004028 2.008057 |
2

3 | kq21 -2.007960 | -1.890111 0.1178491 2,356982
4 fkq22 3.281486 | 2.948038 -0.3334479 | -5.668959
5 fkqg23 -2.251303 ]  -2.064649 0.1866539 |  3.733077
6] | |

7 1%q25 -3.609426 | - -3.421805 0.1878211 |  3.752422
8 | kq26 4.521360 4.524221 | 0.002861023 | 0.05722046 |
9 | kq27 20574211 -2.085593 | -0.02817202| -0.5634403

R56=2 cm

Variation

DR56 1m

0

1]ka13 | 4.200405] 4.230865] 0.03945071| 1.972985 |
2

3|kq21 | -2.007980] -1.950895|  0.04806507 ]  2.403253
t|xqz2 | 32814s6] 3153265 -0.1282210| -6.411082
5|ka23 | -2.251303| -2.199620|  0.05168205|  2.584147
6 I ]
7|kq25 | -3.6004268| -3.537150] 0.07227612|  3.613806 ]
8|kq26 | 4.521360| 4.523112| 0.001751900 | 0.08750499
olkqe7z | -2.057421| -2.065783| -0.008362055( -0.4181027

4%
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