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Procedure and agenda for installation

12/13 01/14 02/14 03/14 04/14 05/14 06/14 07/14 08/14 09/14
Crystal refurbishment → → →

ECal assembly → → → → →
Test and calibration → → →

Installation → →

• Schedule for ECal construction allows it to be ready by end of Aug 2014
• Beamline and SVT installed and commissionned by the beginning of Sep 14
• Installation is planned for Sep 2014
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Procedure and agenda for installation
Side view :

Vacuum chamber : 41

FIG. 13: Rendering of the ECal and the ECal vacuum chamber.

4.2.6 Targets

A thin tungsten foil is used as the target. High Z material is chosen for its short radiation

length, to minimize the hadronic production relative to the electromagnetic trident and A0

production. The target is located 10 cm in front of the first plane of silicon strip detectors.

The primary target, 10 mm square, is 0.00125 radiation lengths (approximately 4 µm

tungsten). Mounted immediately above it is a similar area of 0.0025 radiation lengths,

available for some of the data taking, adjusting the beam current as appropriate. The foil

can be fully retracted from the beam, and is inserted on to the beam line from above, using

a stepping motor linear actuator. The bottom edge of the foil is free-standing so there is no

thick support frame to trip the beam when the target is inserted. Its position is adjustable

vertically allowing either thickness to be selected, and di↵erent sections of the tungsten can

be used in the event of beam damage. The support frame on the beam-right side of the

target is made thin enough to prevent radiation damage to the silicon in the event of an

errant beam caused, for example, by an upstream chicane magnet trip.

The target is intended to operate with beam currents up to 500 nA, which produce strong

local heating. The strength of tungsten drops by an order of magnitude with temperature

increases in the range of 1000 C. In addition, the material re-crystallizes above this range,

which increases the tendency for cracking where thermal expansion has caused temporary

• SVT installed and aligned
• ECal vacuum chamber
• Vacuum system pumped down and

SVT cooled
• Check SVT operation
• ECal weight supported by PS magnet
• Mounting system adjustable

horizontally and vertically
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Commissioning and Calibration

Commissioning and Calibration of the ECal complementary steps
• LED monitoring system
• MIP from cosmic muons
• Track-based calibration using the SVT, not covered in this talk
• Neutral pion invariant mass reconstruction

ECal calibration must be reasonably known early on, as a first set of calibration constant
enters into the trigger logic.

The final ECal calibration can improve the e+e− invariant mass resolution, thus extending

the reach.
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Commissioning and Calibration
LED monitoring system

HPS ECAL Meeting, 9 September 2013

 

Light monitoring system
We propose to design the HPS Ecal monitoring system starting from the 

existing FT-Cal LED monitoring system.

● Blue LEDs coupled directly to the front of the 
crystals trough a proper PEEK support.

● Each LED is pulsed by a dedicated, fast driver.
● The whole system is managed trough a 

dedicated controller, EPICS compliant.

FT-Cal monitoring system:

BEAM PIPE

CRYSTALS

LEDs,
LED board

&ƌŽŵ��ŵŵĂŶƵĞů

ϭϬͬϭϭͬϮϬϭϯ

• Existing CLAS12 Forward Tagger
design

• Each LED pulsed by a dedicated fast
driver

• Controller is EPICS compliant

&ƌŽŵ��ŵŵĂŶƵĞů
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Commissioning and Calibration
LED monitoring system

• LED board mounted inside the thermal enclosure on the front side
• Critical for cabling test and general debugging during commissioning
• Gain matching, linearity, timing synchronization

• Bicolor LED :
• Blue for transmission/radiation damage only• Red is less sensitive to radiation damage, APD gain monitoring

• With an estimate of nphe/MeV, and using photostatistics, can provide a first
estimate of absolute calibration

HPS ECAL Meeting, 9 September 2013

 

Light monitoring system
LED choice was a critical task.

It was difficult to find a device emitting short-enough light pulses: data-sheets do not report 
LED performances at ns scale.

Final choice: NICHIA NSPB500AS blue led, well matched to the PbWO
4
 spectrum and 

capable to emit fast (~10 ns) pulses.

PbWO4 emission 
spectrum
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Commissioning and Calibration
Cosmic muon calibration

  

Large Area APD, G=150 @ +18 C. Active Area 10x10 mm2

All events

Events with peak position:

 430<T (ns)<480

Integration: “QDC” like, 100 ns time window (centered 

respect to the pulse position).

Pedestal calculation and subtraction event by event 

Fit: Landau * Gaus + exponential

* is convolution product

Peak position: 23.1 + 0.2 pC

  

Large Area APD, G=150 @ +18 C. Active Area 10x10 mm2

All events

Events with peak position:

 430<T (ns)<480

Integration: “QDC” like, 100 ns time window (centered 

respect to the pulse position).

Pedestal calculation and subtraction event by event 

Fit: Landau * Gaus + exponential

* is convolution product

Peak position: 23.1 + 0.2 pC

• Trigger by external coincident counters
• Possibility of self trigger with pattern

recognition
• About 15 MeV deposition, results with

10x10 APDs at 18 ◦C
• Deposited charge versus time
• Integrated charge shows separated

peak after time cut
• Fit the MIP peak position with

Landau ⊗ Gaus + exponential
• Peak position 23.1 ± 0.2 pC

  

Large Area APD, G=150 @ +18 C. Active Area 10x10 mm2

All events

Events with peak position:

 430<T (ns)<480

Integration: “QDC” like, 100 ns time window (centered 

respect to the pulse position).

Pedestal calculation and subtraction event by event 

Fit: Landau * Gaus + exponential

* is convolution product

Peak position: 23.1 + 0.2 pC
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Commissioning and Calibration
Neutral pion invariant mass

11

Pi0 Calibration

➔ Large Coverage of the Detector

➔Acceptance down to 700 MeV

• Generated energy flat between 0.3 and 1.7 GeV
(2.2 GeV run)

• Standard target position
• Simulations without background
• SVT veto ?

11

Pi0 Calibration

➔ Large Coverage of the Detector

➔Acceptance down to 700 MeV
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ECal calibration performances

Ebeam B δp/p δθ, φ δm2
A′/m2

A′
(GeV) (T) (%) (mrad) (%)

1.1 0.25 7.7 2.7 11.6
2.2 0.5 4.4 1.4 6.9-9.9
6.6 1.5 2.5 0.8 3.8-4.8

CLAS12 Forward tracker
simulated energy resolution
ECal should be very similar

δm2
A′ ≈ m2

A′

√
2
(

δp
p

)2
+ 2 (δθ)2
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Slow control/Interface
Using Experimental Physics and Industrial Control System (EPICS)
standard at JLab

• High voltage
CAEN modules in SY1257 chassis
IOC and GUIs flexible enough to accomodate readily grouping changes

• Low voltage
Currently no external control/monitoring

• Temperature
Omega thermocouples and RS-485 readout modules
No remote control/monitoring of the chiller

• Scalers
Existing ROOT interface with FADC readout

• Vacuum in the ECal chamber
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Summary

• Check one layer of crystal APD connection before installing next layer

• Bicolor LED monitoring for gain matching, linearity, timing
• blue : transmission/radiation damage
• red : APD gain monitoring

• New APDs will allow for cosmic muon calibration point
• Full instrumentation and test with LED and cosmic muons in the lab
• ECal installation ready in Sept 2014
• Luminosity scan for trigger dead-time

• Photon pair invariant mass π0 calibration
• Can potentially contribute to HPS "bump hunt" reach
• Most slow control already exist
• EPICS IOC and GUI flexibility for later changes


	Procedure and agenda for installation
	Commissioning and Calibration
	Slow control/Interface
	Summary



