
1.2   KOPIO 
1.2.1  Vacuum
       Vacuum system starting at the downstream flange of the neutral beam/collimator system (upstream is part of AGS WBS). Includes decay volume and downstream vacuum tanks, and pumps and controls for entire (including upstream) system

1.2.2  Preradiator
       64 quadrants of modules containing alternating layers of scintillator and drift chambers.

Measures γ -ray direction and energy loss

to constrain the kinematics of a kaon decay.

! Chamber/ Scintillator system

• Provides photon veto.

! External PV

• Trigger source for positive identification

of signals.

! Scintillator segmentation

Instrument ~100k Anode wires (256 chambers) from PreRad subsystem.

 Register time information from each wire hit (TDCs) under

30 KHz/ wire (hit rate in hot spot), 100 KHz (Trigger rate).

 Instrument ~100k Cathode strips from PreRad subsystem.

 Digitize charge information from each cathode strip (ADCs) under

>4 strips with identifiable Q per anode hit.

 Instrument ~6k High Voltage segments of the PreRad chambers.

 Allow incoming late decision signaling for selected data collection (Trigger).

 Encode, gather and transmit data to downstream “Event builder” (Collectors).

 Ensure long term reliability of its components (MTBF, Slow Control).

 Pre Radiator Scintillator equipment (common readout).

Record pulse shape, allow fast trigger decision.

Surrounding photon veto equipmentpment (common readout)

1.2.3  Calorimeter
       Array of shashlyk blocks behind the preradiator

The requirements to the KOPIO Photon Calorimeter:

• Energy resolution   ( 3.5[%]/(E.

• Time resolution   ( 100[psec]/(E.

• Photon detection inefficiency (due to holes-cracks)   ( 10-4.

•Granularity  (11(11 cm2.

• Active area  ( 5.3( 5.3 m2 

•Radiation length  (16X0

  (18X0 including Preradiator).

• Physical length  ( 60 cm.

The Shashlyk technique satisfies  the KOPIO requirements.

1.2.4  Charged Particle Veto
       Highly efficient scintillator layer inside the vacuum system in the decay volume and the downstream beam pipes, and magnet

The detectors are situated inside the beam-tube/decay-tank surrounding the decay region.

The system consists of the following elements:

- A central detection system covering the full solid angle except where the beam enters and exits.

It consists of a cylindrical part and two endcaps.

- A downstream detection system.

A multi-layer low-pressure MWPC directly in the beam and/or a setup with sweeping magnet and

scintillators.

- Possibly: an upstream detection system.

Without it a handful of background events would come through.

Many connections through the vacuum walls:

- W.L.S. fibers.

- Signal cables.

- Low and high voltage.

- Connections for pumping

Current specification from physics

To keep background from K decays with (two) charged particles below a few events:

- solid angle: 4sr

Maybe the beam entrance region could be left out.

- inefficiencies:

e- < 10_ 5

e + < 10_ 4

 - < 10_ 4

+ < 10_ 5

To meet these requirements 1 :

(i) the dead layer in front of the veto system (wrapping material, vacuum window) should

be kept below 20 mg/cm 2

(ii) a detection threshold of ~ 75 keV (corresponding to ~0.3 mm scintillator thickness)

should be reached.

- Should handle neutron flux.

- Should not ruin the beam vacuum.

1.2.5  Photon Veto
       Lead scintillator veto system surrounding the decay region including upstream, and lining the downstream vacuum tank including magnet

Upstream  Veto: wall  made  of  160  logs

Shashlyk  BV:  cylindrical  assembly, 900 ­1000  shashlyk  modules

Size  of  BV:  4  m  length,  diameter  between  3 ­4  m

 1. Photon  detection  efficiency  ~2x10 ­4  at  100  MeV

 2. Time  resolution   ƒã=70 ­90  ps/�ãE(GeV)

1.2.6  Catcher
       Aerogel array to veto photons within the neutral beam envelope

1.2.7  Trigger

Trigger system composed of

_ Level 1 _ Possible electronics for separate processing of the detector signals if the

need arises (i. e. unless already provided by front end readout modules)

_ Level 1 local trigger modules _ Preradiator + calorimeter signals

_ Veto signals

_ Level 1 trigger supervisor _ Combines information from local modules, distributes trigger information to front

end readout modules ( if useful ) and to level 2 logic

_ Level 2 _ Processing boxes acting on a subset of the readout data before full event

building

_ Level 2 supervisor _ Distributes trigger information to readout modules

_ Level 3

_ Only the design of the logic conditions. The hardware is not within the scope

of the trigger subsystem ( ⇒ DAQ )

1.2.8  DAQ

Event builder. Combines event fragments from front- end electronics

and builds complete events.

Level 3 trigger. Trigger based on full detector information built into

complete events.

Online software. Event distribution, data logging, overall run control,

data monitoring.

Slow control: configuration, monitoring, test pulse injection, ... Under

DAQ, I consider only the software side to provide an interface to all

these functions from the run control. I assume the hardware isdeveloped by other subsystems.

1.2.9  Off-line Computing

1.2.10  Detector Systems
    Overall detector integration and installation, Conventional systems; common utility needs. Testing & commissioning at BNL

1.2.11 Project Services

            Project Office (PM, Deputy, Chief Engineer, Cost & Schedule, Safety, QA, Admin Ass’t), MS&T costs associated with PO functions 

 

