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From the above table one sees that, optimistically, 6.25 5.85 MCHF, including the at CERN 
available magnets even 6.105 MCHF of the 14.3 MCHF required to build ELENA could be 
funded by external or CERN in-kind contributions. A minimum of 2 MCHF is at present 
guaranteed and the remainder could be applied for if the desire for ELENA to become a reality is 
clearly expressed.  Here a brake 
Similarly, almost half the manpower requirements (28.5 MY from a total of 65.2 MY) could be 
provided by external institutes. 
Thus from the cost estimate of 14.278,00 kCHF in a very optimistic case 6.250,00 kCHF can be 
contributed from external funding, at a minimum it will be 2.000,00 kCHF. 
Similarly from the total man-power needed of 65.2 Man-Years in an optimistic case 28.5 man-
years can be contributed from external institutions, at a minimum it will be at least 11.5 mann-
years. 
Should we add to this table a column “in-kind CERN Contribution” 
as given e.g. on the next page? In case we do so the above change of text 
should be made accordingly 
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This I already have in U. Tokyo.

Flexible: can be spent in Tokyo or at CERN.

The exact amount may still change due to 
 1. exchange rate and 
 2. earthquake recovery.



Profile monitor for 100-keV beams
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M. Hori  @ Max Planck Institute for Quantum Optics

Need for beam profile monitors

ELENA has >60 m (?) of

beamlines to transport 100 keV

beams to 4-5 experiments

1 shot every 120 sec.

Strong residual magnetic fields.

Steering will be difficult.

Need for >24 beam profile monitors.

Beam energy too low for existing

wire chambers (dE/dX=1 um plastic)



A. Soter, M. Hori  @ Max Planck Institute for Quantum Optics

The RFQD and the low-energy beam transport 
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M. Hori  @ Max Planck Institute for Quantum Optics

Microwire secondary electron emission chamber
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RSI 76, 113303 (2005), M. Hori

Gold-sputtered tungsten wires or carbon filaments 

diameter 5-30 um placed in UHV.

Wires intercept 1-3% of the beam. 97-99% travel 

through without being affected.

Secondary electrons detected by charge-sensitive 

preamplifiers.



M. Hori  @ Max Planck Institute for Quantum Optics

Single-pass, multi-position measurement
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RSI 76, 113303 (2005), M. Hori

Single-shot measurement of beam profile at 

multiple points along beamline.

Enables rapid determination of beam 

emittance, beam tuning.



M. Hori  @ Max Planck Institute for Quantum Optics

Beam profile and intensity measurements at AD
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Clear profiles can be observed using the detection of  secondary electron emission 

1x106  antiprotons/pulse.



M. Hori  @ Max Planck Institute for Quantum Optics

Electronics and readout software

Application-specific integrated circuit (ASIC) charge-sensitive amplifier 64 ch

Ceramic hybrid for low leak current 

Field-programmable gate array (FPGA)-based microprocessor

CERN-standard VME64x interface or 100-Base/T ethernet.

Integration into CERN-PS control system.



M. Hori  @ Max Planck Institute for Quantum Optics

Conclusions
Secondary electron emission chamber:
- Works with 100-keV RFQD beam.
- Spatial resolution 1 mm.
- UHV compatible p<10      mb.
- Single-pass, multi-point measurement.
- Compatible with cryogenic T<50 K temperatures.
- 0.1 - 3 T magnetic field (good with Penning traps).

10 years of operations at AD with 4 monitors:
- 1 failure every 3 years (wire breaking).

Issues:
- Need tight integration into electrostatic beamlines.
- In/out mechanism.
- Building 24+ boxes for so many experiments may be a pain......
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