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IPHI Overview of the installation of IPHI at Saclay
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IPHI Beam Diagnostics Line
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Diagnostics:
• Intensity measurements: 1 D.C.C.T et 1 A.C.C.T
• Beam Position Measurement: 6 P U

Magnets:
• 1 Dipole
• 1 Qpôles triplet, 2 Qpôles doublets
• 5 Steerers H and V 

• Beam Position Measurement: 6 P.U. 
• Energy measurement: 3 P.U.
• Energy spread measurement: 2 slits + 1 F.C.
• Transverse profiles: 
1 W S optical measurements backscattered protons

Vacuum:  Pmoyen = 6 x10-6 Pa
• 1 dry pump 12.5 m3/h , 1 T.M.P. 150 l /s 
• 3 ion pumps 400 l /s ,

1 P P 30 m3/h 1 T M P 360 l /s
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1 W.S., optical measurements, backscattered protons 
• Temperature measurements of the beam pipe (thermocouples)

• 1 P.P. 30 m3/h , 1 T.M.P. 360 l /s 
• 8 gauges couples «Pirani - Penning»



IPHI Beam Dynamics in the IPHI diagnostics line
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Beam dynamics description report on E.D.M.S. (Jean Louis Coacolo)m y m p p E.D. . . (J L )
- Beam dynamics optimization  (“Tracewin” - BETA). Beam parameters at the entrance: 
“Toutatis”. Mean energy and intensity of the beam: 3.015 MeV - 99,4 mA. 
- Heat deposition on the beam stopper simulation: 
ptimi ti f th dist l st Qpôl t f th b m st pp / di m t f thoptimization of the distance last Qpôle - entrance of the beam stopper / diameter of the 

vacuum pipe at the entrance of the beam stopper and its length
- Description of the emittance measurement method
- Description of the energy spread measurement method
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p gy p
- Steerers determination



IPHI Beam Dynamics in the IPHI diagnostics line

4 3 0 75 0 19 0 0 15 0 05 0016 0 0 4 50

2 8 30

0
0

1
5

0

28
3

0

1 30

880

R

450

400

Patrick AUSSET – Linac-4 Instrumentation Review – May 09 th – 2007

300



IPHI Beam Diagnostics Line: Intensity Measurements
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D.C.C.T.:A.C.C.T.: Faraday Cup: 
C.W. operation
Sensitivity:1V / 20 mA
Bandwidth: D.C.- 3.5 kHz

pulsed mode operation
Sensitivity: 1V / 20 mA
Bandwidth: 5 Hz- 6.5 MHz

d y Cup:
pulsed mode operation
Sensitivity:1V / 200 µA, 20 µA, 2 µA 
Bandwidth: D.C.- 25 kHz

Patrick AUSSET – Linac-4 Instrumentation Review – May 09 th – 2007

Noise:100 μA - rmsNoise: 10 μA - rms Noise : 40 pA - rms



IPHI Beam Diagnostics Line: Beam Position Measurements
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P.U. electrodes:
- Button Φ: 22 mm
- Inner Φ pipe: 66mm

C 9 5 pF

300

- C ~ 9.5 pF

Electronic acquisition card

Beam Characteristics:
• β=0.08  - I = 100 mA CW  - E = 3 MeV

q
C.W. & pulsed mode operation >0,2 ms
Selected: Log ratio
Beam intensity range: 40 µA - 100 mA
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y g µ
Fore seen absolute precision: ± 170 µm rms - I beam > 25 mA



IPHI Beam Diagnostics Line: Beam Position Measurements
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IPHI
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Beam Diagnostics Line: Tansverse profiles measurements
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Wire scanner: (test on SILHI dec.2004)
Pulsed mode operation
Electronics: Sensibility: 1V/mA 1V/0 1 mA

C.C.D. Camera (test on SILHI dec.2004)
C.W. and Pulsed mode operationElectronics: Sensibility: 1V/mA  1V/0.1 mA p
Data acquisition:  must be finalized.

Back scattered protonsp
Pulsed mode operation
Previously tested (2002) on Tandem
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IPHI Beam Diagnostics Line: Tansverse profiles measurements
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WIRE SCANNER mounted in the diagnostics beam line of IPHI



IPHI Beam Diagnostics Line: Tansverse profiles measurements
Profil vertical I=36mA Isol1=Isol2=110A HT=+100V Pulsed mode operation of SILHI:

pas de 100µm
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IPHI Beam Diagnostics Line: Tansverse profiles measurements

O iO iOptical based measurements : FluorescenceOptical based measurements : Fluorescence

"Diagnostic box""Diagnostic box"
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The following fields can be moved into the 
plot to show various peak characteristics.
First, move proper fields into the plot, save
this template, then assign these fields with
proper options in Peak Characterization

Corr Coef=0,99604

COD=0,9921 # of Data Points=381

Degree of Freedom=374SS=29113436,81

Chi^2=77843,41392

Date:02Data Set: PROJFOC5BF1_CSource File: image directe Foc5

Proton BeamProton Beam--Residual Gas Residual Gas 
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Report Plot dialog box, or directly in the
initialization file.

Fitting Results

MaxHeight
10792.43437 
618.31242   

AreaFitTP
94.54055    
5.45945     

FWHM
93.00116    
227.48682   

CenterGrvty
174.65144   
407.18512   

AreaFitT
1335618.9772
77128.29408 
            
1412747 2713

Peak Type
Lorentz
Lorentz

Peak #
1           
2           

Field 11Field 10Field 9Field 8

Field 15Field 14Field 13Field 12

InteractionInteraction
( Hydrogen: 2.10( Hydrogen: 2.10--3 3 Pa)Pa)

1412747.2713

Field 20Field 19Field 18Field 17Field 16
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BaseLine: Constant



IPHI Beam Diagnostics Line: Tansverse profiles measurements

Optical based monitors: Luminescence analysisOptical based monitors: Luminescence analysis
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Optical based monitors: Luminescence analysisOptical based monitors: Luminescence analysis
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IPHI Tuning of the low energy beam transfer line 

R F Q entrance

A.C. Beam current
transformer

R.F.Q. entrance

Solenoid

Hα line 656.2 nm
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Beam tuning at the entrance of the RFQ by mean of residual gas fluorescence analysis  
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Beam Diagnostics Line: Beam Energy measurement
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• Time of flight between P.U. electrodes: 1.4 m
ΔE/E = 10-3 : ΔΦ= ±1°; ΔL = ± 0.3mm60
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Z(m)  (0 sortie RFQ)



IPHI
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Beam Diagnostics Line: Energy spread measurement
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2 slits (first slit watercooled) Faraday Cup
• Mechanics collected from «L.N.S.»
• Intensity to be measured: 0- 0.5 μA
• Sensitivity:1V / 200 µA, 20 µA, 2 µA
• Bandwidth: D.C.- 25 kHz

Resolution: depends on aperture of the slits and intensity of the beamlet: ± 10 keV foreseenResolution: depends on aperture of the slits and intensity of the beamlet: ± 10 keV foreseen.
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IPHI
1

Beam Diagnostics Line: Energy spread measurement
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IPHI Beam Diagnostics Line: Energy spread measurement
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IPHI
M h i l d i Ni k l 201 L th 1 6 (thi k 3 )

Beam Diagnostics Line: Beam Stopper 

Mechanical design : Nickel 201 cone Length = 1,6m. (thickness 3 mm) . 
•Beam energy deposition 120 W/cm2 , T max nickel : 150 ° C 
- Pressurized water cooled refrigeration system : 5 bar, débit 300 l/mn, ΔT= 15 °C. 
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IPHI Beam Diagnostics Line: Beam Stopper 

Beam stopper cooling system  

Beam stopper
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Beam stopper 



IPHI IPHI beam Diagnostics Line 
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IPHI
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