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INTERDIGITAL H-MODE (IH) CAVITY

H11(o) mode, 202 MHz
(CERN LINAC 3, Tank 2)
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HITRAP decelerator — initial IH-DTL QE
E
E

section design :
IH-DTL 1 IH-DTL 2
...................... m.._.:m._.._.._;,
- m beam
} >
S
Section I | Section I | Section II | Section III
input exit exit exit
W/ A-MeV 7.0 4.3 1.43 0.33
B 0.122 0.096 0.0553 | 0.0265
Section I Section II Section I11
Uetr / MV 8.1 1 8.6 3.3
LHIMQ/m*_ 100 160 270
L/m T 2.8 T 2.0 0.6
| P/ kw 234 T 232 67
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IH-DTL: transverse beam envelopes i ﬂ%
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IH-DTL 2

AN ¢ D
. p WA
[ S e
B BN P i, POV
Y V

Y-Z-Plane /mm
o

-10

Beam Axis /m

1l Datainmaar lnotitiita far Annliad Dhwveine | \A Cracnthoa | Iniviarcityv Evanlof et



4734
Made in

LEITZ

-

IH-DTL.: longitudinal beam envelopes

IH-DTL 1 IH-DTL 2
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Energy spread / A-keV

°
E
£
>
Y /mm , input
g/AkeVns=  1.5894
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X /mm , exit

€,/mm mrad =

1.1361

€ /AkeV-ns =

Energy spread / A-keV

Phnnw /deg , exit
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IH-DTL: emittance blow up
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® ' HITRAP decelerator — advanced i ' E
IH-DTL design (P ., < 200 kW) | :

IH-DTL 1 IH-DTL 2 IH-DTL 3
S— ——
beam
Z/m
: — : —
| 0 5
C T
Tank I Tank I Tank II | Tank III
input exit exit exit
W/AMeV | 7.0 48 25 0.33
g encramel Wi 1
" B 0.122 0.101 0.0731 0.0265
[
- Tank I Tank II Tank III
Uest / MV 6.6 6.9 6.5
| i
® Zsi | MQ/m 100 T 150 200
L/m 2.2 1.6 2.0
P/ kW 198 200 106
N
Z,-cos'g, - L
® o=l
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Assumed shunt impedances
compared to existing IH-DTL’s

600 "_-./ H,), TH

400 - w:fswomlz
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100 —
=4 Conventional BA/2-DTL
“w 50 20MHzsfs100MHz
S
N 20- / 7~ /
Conventional BA-DTL CCDTL, BCDTL CCL
100MHz < f£400MHz f=700MHz f<700MHz
10 | | | L 1 | |
1 2 4 6 810 15 20 30 60
Bl%]

- : Assumed values for decelerator, cavities 1 to 3

(1) HLI-GSI, 108 MHz

(2) LINAC III-CERN, 101/202 MHz
(3) SchwelN, 78.5/157 MHz

(4) ISOL, INS, 51 MHz

(5) HSI-GSI, 36 MHz

1l Ratzinmar Inetitiite for Annlied Phuecice | W Goethe-l Iniversitv Frankfurt
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o Installation within the reinjection | E
A%

beam line
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COSTS OF THE HITRAP PROJECT
AND SPENDING PROFILE

Costs [k€]
Components first | second | third | fourth | sum of
year year year year |four years

Decelerator linac for highly charged ions:

First and second IH decelerator cavity 70 130 130 70 400

Thisd B8 docelonstar covity as| 105|105 45 300
RFQ decelerator cavity (108 MHz) 15 35 35 15 100
4 quadepale lenses as| 105|105 05 350
Buncher, steerer, quadrupole lens, diagnostics, 90° magnet 30 70 80 45 225
Installation of the existing RF transmitters 0 0 100 100 200
Controls & system integration 0 50 75 100 225
| Lotal decelerator 205 495 630 470 1800
Cooler Penning trap:

Superconducting magnet 52 78 0 0 130
Mechanical parts, vacuum equipment 7 28 0 0 35
Voltage power supplies 0 20 0 0 20
Total cooler trap ¥ 59 126 0 0 185
Transfer line between cooler trap / precision trap:

Mechanical parts, vacuum equipment, diagnostics 0 25 0 0 25
Total transfer line ) 0 25 0 0 25
Precision trap

Precision trap (incl. superconducting magnet)* 0 0 0 0 0
Material for trap modifications, electronics and computers 0 10 35 0 45
Total precision trap 0 10 35 0 45
Transfer line between 1H structure and cooling trap

Mechanical parts, vacuum equipment, diagnostics 0 0 25 0 25
Sum for each years and total sum: : 264 656] 690 470 2080

* The following existing equipment will be used:
Precision trap, incl. superconducting magnet, RF electronics etc., total value 350 k€
RF transmitter 108 Mz, total value approx. 1600 k€

The costs of the move to the NESR and preparations for antiproton deceleration are estimated to 250 k€

Contribution by the EU (HITRAP RTD Network, essentially manpower): 1900 k€
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Conclusions

A beam energy of 7 A-MeV from the ESR
seems realistic

(9 A‘MeV was demonstrated so far).

4 RF amplifiers with P, ~ 200 kW are
available at GSI. This allows for a low cost
108 MHz, 21 MV linear decelerator
solution.

Installation in the reinjector beam line is
strongly recommended.
Flexible array on rails possible , AX=0.8m

Alternabively: 14.5°& 30°- Bexolcn
Contributions from - ‘

S. Minaev  ITEP, Moscow
B. Schlitt GSI, Darmstadt
R. Tiede AP, Frankfurt
Since Nov. ‘02 :

C. P ‘.l '5'51 IAP ’ FrQNkart




