Global requirements for a feasible experiment:

Only fixed target experiments are possible. It is not possible to bring two beams into
collision

It is not allowed to irradiate living organic material (any kind of cells including bacteria
and viruses)

It is also not possible to use radioactive materials or large (more than 1 kg) amounts of
flammable materials as a target.

The experimental area has a length of 10 m. All detectors must be placed inside that
area

It must be possible to perform the experimentin less than 10 days (maximum duration
of the beam time). Beam is available for 12 hours per day.

The purpose of the experiment can be the observation of an effect in particle physics,
the test of a new detector or creative combination of art and science.

The experiment must be at a level that allows very skilled high school students to at
least roughly under stand its details and the physics formulas that it depends on.

Parameters of the beam:

The beam is provided by the T9 beamline in the East Hall of CERN. It is a secondary
beam that is created by the slow extraction of the 25 GeV beam of the Proton
Synchrotron (PS) onto a target.
The beam’s momentum ranges from 0.5 to 15 GeV/c ad can be selected by the user
The beam arrives in spills. Each spill has a duration of 400 milli seconds and there are
two spills per second
The beam consists either of positive or negative particles. It does not contain neutral
particles. The polarity of the beam can be selected by the user.
The positive particles are: positron, pion, kaon, proton
The negative particles are: electron, pion, kaon, anti-proton
The intensity of the beam varies between 100000 and 1000000 particles per spill
The composition of the beam depends on the polarity and momentum.
o Inthe positive beam protons and pions dominate. At low momentum there are
many positrons. At high momentum there are some kaons
o Inthe negative beam most of the particles are pions. At low momentum there
are many electrons. There are some kaons at all momenta. The fraction of anti-
protons is extremely low

List of available detectors:

1)
2)
3)
4)
5)
6)

Scintillators

Cherenkov detectors

Delay wire chambers (DWC)
Lead glass calorimeters
Neutron dose meters (WENDI)
Detector prototypes

Details about the detectors:

1)

Scintillators
- Number of detectors available: 6
- Size:25x35cm



- Material: EJ200

- Read-out: PMT

- Efficiency: ~95%

- Dark count rate: 100-200 HZ
- Read out with: QDC or TDC

2) Cherenkov detectors
- Number of detectors: 2
- Medium in the detector: gas
- Maximum pressure: 15 bar
- Available gasses: air, Helium, CO2
- Read out with: TDC
- Efficiency: ~95%

3) Delay wire chambers (DWC)
- Number of detectors: 2
- Size:10x10cm
- Resolution: 0.3 mm
- Filled with: Arand CO2
- 2D tracking (xandy coordinate)
- The DWCs can only track one particle at a time
- Read out with: TDC
- Efficiency: ~85%

4) Lead glass calorimeters
- Number of detectors available: 10
- Crosssection: 10x10cm
- Length:37cm
- Sensor: PMT
- Material: lead glass
- Resolution: 6E/E=0.02% +6.3% /VE
- Read out with: QDC

5) Neutron dose meters (WENDI)
- Number of detectors: 1
- Measured quantity: neutron dose (sievert)

6) Detector prototypes
- ltis possible to install detector prototypes in the experimental area and to test
their reaction to the beam. These detectors must not require very expensive
materials (budget limit: USD 2000) for their construction.

Details about the data acquisition system:

- For creating a trigger signal all common types of NIM modules are available. This
includes discriminators and coincidences. The NIM electronics modules have a time
resolution of at least 5 nano seconds.



- Forthedigitization of analog signals, charge digitizer (QDC) and time digitizer (TDC) are
available. There are also modules that can count signals. There are no ADCs available.
- The data acquisition system can record up to 2000 events per second



