The IPHI 352 MHz RF source at
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Injecteur de Protons a Haute Intensité
Composed of :
gl > 1 ECR ion source
=% > 1 LEBT with 2 solenoids

>
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Silhi source (1)
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Ip; Silhi source (2)

SILHT operates at 2.45 or 3 GHz
1 ECR zone at RF entrance

Pentode extraction system Since 1996, SILHI pr'oduces H+
beams with good characteristics:

H+ Intensity > 100 mA at 95 keV
H+ fraction > 80 %

Beam noise < 2%

95 % < Reliability < 99.9 %
Emittance < 0.2 = mm.mrad

CW or pulsed mode
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RFQ : parameters
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hi RFQ: sections installation, coupling plates
and segments

.




Ip % Diagnostic beam line

Dedicated High energy beam transfer line, with:
- Energy measurement
Time of flight (resolution 10-3)
Energy spread measurement (10keV to 20keV resolution)
- Beam Current measurement
ACCT : BHz-7MHz, 10uA rms on test bench,
Bergoz DCCT,
beam stop (electric and power measurement)
- Profile / position measurement
Wire scanner for position and profile measurement (wire:33um SiC, stroke 350mm, 2 planes)
4 + 2 BPM for position measurement (dynamic 45dB).
back scattered proton measurement
Optical measurement with intensified CCD camera
- Emittance with wire scanner in pulse mode
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GENERAL CHARACTERISTICS ' —+—K2,80kV,28/11/2007

—a—K1,80kV, 28/11/2007

Performance B K1,680kV,29/11/2007
Operating fraqueney (Th ..o e e e 352 MHz e K2,60kV, 20/11/2007
Eev;-h:;isa\ tuning range with faspect to the center operating frequency K2,40KV,03/12/2007
CW autput power, min 1 M ' ——K2,70kV,22/01/2008
—a—K1,90kV, 19/08/2008

Drive power, max

Gain, min. ... 40 dB
Gain, typ. 41 d8 X == K2,90kV, 19/09/2008
Efficiency 65 to 70 % L
(1) The tube's center cperating frequency can be set to any value desired between 345 and 360 MHz to be specified when ardering. I"-.-,"'
Electrical
Beam vollage, MaK. .......oivetiti e etiiaa e eaae. 90 kW
Anode voltage, max. . L. 890 kv
Beam current, typ. ... 18 A
Perveance 07 ta 075 pery
AC heater veltage, max, 24
Heater current, max. ... srraraaraeearan Biraaase B L LT TR T T ... 30 A
Electromagnet voltage for each group of coils (2 power supplies) , max. 300 v
Electromagnet current for each group of coils (2 power suppliesl. max. 12 A
Voltage supply for each of the two ion pumps ... .......00ceeeina to 5.5 kv
2 25
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RF Power@352.21MHz

Emission curves
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Icathode (A)
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RF source (3)
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RF source (5)
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HV distribution

RF source (6)

KLYSTRONS AUXILIARIES

Klystron max energy: 20joules

Crowbar response time: 100ns
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RF source (7)

Chassis 3

RF regulation

Chassis 2

Chassis 1

Al

| RF SYSTEM lPHd
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RF source (8)

00 lﬂg SYS em
Refroidissement Generateur RF ‘*’

1300kW A\ J

o> N

e

28.1

Charge
eau salee
1300 kW

Temp °C
906.3 Debit  Iimn
0.00 Puissance kW

MOTOPOMPES

KSB Type : ETANORM C 100 - 200 C11 /

AEROREFRIGERANT

JACIR Type: KOMPACT Série : GM KA-3540-QK-750

ETANORM C 065 -200 C11 Puissance calorifique éliminée 1 6 888 000 kcallh = 8MW
Puissance Débit d’eau :640m3/h
Refroidissement eau

!’n oteur (HR :45%,TH :21°C,Tair:30°C ) :40a24°C
: 45 kW [ 22kW . . Evaporation :11.2 m3h
Débit : 300 m3/h (2 RF circuits) Puissance absorbée moteur : 77125 kW

100m3/h (Ch arge deau salée) V|_teS§e de rotgllon ventilateur : 313/208 tr/mn

. Diameétre ventilateur 1366 m
Pressionau refoulement: 4 Bars Niveau sonore a 20 m 172 dBA env.
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IP % RF source (9)

4 RF windows : WG diS"'f'ibUﬂon to

B, B the RFQ (a)

_— Waveguides

Circulators

300 kW Water cooled loads

1.3 MW Salted water cooled load
for Klystron tests

Conditionning of RF windows
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RF source (10)

Transitions # wave in CuC2 WG distribution
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Iphi RFQ environment : remote control

QJ« Alim HT 100 k¥
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TRASCO RFQ tests

Test done on a separate cavity to allow
conditionning of 2 couplers

Windows conditionning OK until 150kW
peak at 75% of duty cycle
Windows conditionning OK until 2120kwW

RFQ tests

Conditionning OK until 220kw CW
X measurements at 80kV never
exceed the noise level of the
detectors

To realize those tests, we used our
analogical LLRF, this enable us to
see the LLRF improvements to do
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Prospects (1)

Anode Modulation re-designed for pulsed mode

e

+ price

Yoo - risk of sparks

- HV always present
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Prospects (2)

HVPS

Tetrode J

Klystron

+ Less risk of sparks
+ No AM
- Price higher than previous solution
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Prospects (3)

.

Klystron

- Price
+ efficiency
+ availability
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Prospects (4)

SSA
N N + better reliability
+ No HV

+ Pulse mode/CW ability
- Price

- Size
- LLRF
450kW 450kW
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Conclusion

The installation IPHI (will) provide:

IPHI beam (CW or pulsed)
3 MeV - 100 mA: 300 kW

RF power of the platform IPHI
352 MHz up to 2 MW CW, need to be improved for
pulsed operation and better reliability

A facility for high intensity accelerators and for
ADS
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