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Electronics chain

• Analog Yankun, digital Yuri, DAQ
JingGe.

• Based on 10bit-40MHz ADC and FPGA.
• System test of the 1st version later this month.
• Preamp: OK in the Lulin test more than a 

year ago. Charge amp. or current. Basically 
the same PCB pattern.



Charge A. S/H

30cmX30cm
Fresnel lens

1st Prototype in
Night Sky Background
Measurement Made in 5 months from scratch.



Lulin NSB measurement
photon flux
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Sirius

After Sirius

Consistent w. other exp. of 
2000 ph/m**2/ns/sr

Looked at a sky, a mountain, a star to see the rates.

When Sirius
was seen.



Preamplifier test with test pulse 
Q~3*10^7 e (~10 p.e.)



Trigger
One trigger cellOne trigger cell
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Trigger array of one DCMTrigger array of one DCM

Trigger
FPGA

FIFO
FPGA

FIFO
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DCM x 32 (200)DCM x 32 (200)

8

32

8+1
8+18+1

8+1

Example of trigger: A0*B0*{Σ(A1..8)≥2}*{Σ(B1..8)≥2}

Trigger distributor
module

usual trigger,
overflow trigger stop FIFO

Global trigger
module

Global timing
module



1m2, 0.5o2 NSB Trigger Rate N=107MC, (32x32)Pixels
NSB is manageable.

For 10 Hz order NSB 
trigger rate, the Trigger 
Configurations are:

25ns
Single Pixel Trigger: H=5
H-L   Trigger  : (H,L)=(5,1)
Duo  Trigger  : H=3
Sum Trigger1: (H,A)=(1,7)
Sum Trigger2: (H,A)=(2,6)

8 Npe

50ns
Single Pixel Trigger: H=6
H-L   Trigger  : (H,L)=(6,1)
Duo  Trigger  : H=4
Sum Trigger1: (H,A)=(1,9)
Sum Trigger2: (H,A)=(2,8)

10 Npe



Schematics of electronicsSchematics of electronics

Trigger

Hamamatsu
8x8 MPMT

16-channels
preamplifier

DAQ

PMT Preamp.

32 – channels Data Collection Module in cPCI

10 bit x
40 MHz
ADC

FADC

buffer
RAM

Trigger
daisy
chain

cycle
RAM

Signal-sharing plate

2 m cable

HV power
supply

Front-end electronics Inside cPCI (PXI) chassis

Multi-anode PMT (MAPMT) “H7546”
of 8x8 pixels is used as photon-sensitive 
device

Computer-controlled HV power supply 
“VHQ-202M” in VME is used for 
MAPMT, 2 channels/module, 1 channel 
supplies 4 MAPMT (256 pixels)

“SBS” PCI↔VME adapter

“SBS” PCI↔VME adapter

Signal-sharing plate is used 
for increasing dynamic 
range of the system in 
factor of about 10-20 times

16-channels charge sensitive preamplifier 
transforms charge into voltage for digitising by 
pipelined ADC

4 preamplifier boards and signal- sharing plate 
are connected to one MAPMT

Holes for mechanical purposes
in future

32-channels Data Collection 
module in cPCI (PXI) processes 
signals from 32 channels, has 
Trigger logic on the module and 
memory of 256 ADC clocks. If one 
event is 8 clocks (200 ns), memory 
could keep up to 32 events.

There will be 16 DCM 
boards (512 channels) 
inside one PXI chassisDCM

System (CPU) 
card

Active cPCI
extender for 
debugging

DAQ – in Linux, 
inside cPCI (PXI) 
CPU card 



NuTel Optics
• Use ASHRA optics up to 1st Image Intensifier (II)
• II image →→MAPMT via plastic optical fiber
• 0.5o ⇔ 0.3 mm at II

• Match MAPMT pixel size of 2mm
• Contacted Taiwan Fiber Optics Co. for assembly

Will be made in 4 to 5 months

Treatment of end of

small clad

0.5plastic fiber
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Amp IIAmp IILens IILens II SplitterSplitter Gate IIGate IIDelay II
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(e.g. Mitsubishi Eska)

MAPMT

Lens I.I. 

Simple Modification fromSimple Modification from
ASHRA ASHRA SubtelescopeSubtelescope



Before Zemax is used

Mirror
Lens

Curved Focal Plane



Quartz LensesQuartz Lenses
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Active areaLens

Light

APMT active area fraction: 
38%  (includes pixel gap)

ncrease with quartz lens with 
one flat and one curved 
surface to  85%
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Cangaroo’s Winston Cone

LHCB Lens



Liouville’s theorem: “phase space is conserved”
Hard to beat.

dxdθ = const.
dxdpx

Input 　　Output
dx large 　　small
dθ small 　　large

Index of glass n > 1.
Lose some light
w. incident angle > critical angle. Winston cone

Glass window of MAPMT



II

MAPMT

“Ganging” of IIs or mirrors in the same pixel of MAPMT
increasing an effective mirror size.

Fiber

Analogy:
New Belle-SVD uses
Flex for signal ganging
instead of DMS in silicon



Light guideLight guide
　　

MCPMCP
60cm60cmφφ

4cm4cmφφ

CMOSCMOS--sensor sensor 
　　

TriggerTrigger

L1L1--triggertrigger

L2L2--triggertrigger

FOP FOP 
　　

Amp IIAmp IILens IILens II SplitterSplitter Gate IIGate IIDelay II

NuTel system can be used for ASHRA trigger.
Poor-man’s macro cell w. fiber instead of silicon.



Conclusion

• Electronic chain will be ready in March. It is 
being tested now.

• Optical chain will be hopefully ready in April 
or May. We just started.

• Will try a bench test of the whole system
around May. Some small-scale test will be 
possible earlier.

• Need more thought on trigger, calibration, 
alignment etc.
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