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High brightness and tuneable resolution 
makes new measurements possible



14 UNIT DETECTOR FOR AMOR

OCTOBER 2021 – AMOR (PSI) detector

Titanium

Either miss delivery or have
A wavy blade detector
We decided to continue and blades
can be replaced later at any time

Multi-Blade @AMOR
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High brightness and tuneable resolution 
makes new measurements possible

VMM readout 

enclosed

blades

HDMIs

VMMs hybrids

AMOR detector
14 cassettes = 14 VMMs hybrids

In two rows 7 odd and 7 even

neutrons

OCTOBER 2021 – AMOR (PSI) detector
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High brightness and tuneable resolution 
makes new measurements possible

HV ON and COMMON FLOATING GND
As soon as HV is ON 1MHz osc on strips, amplitude proportional to the HV value
Wires look fine 

HV power supply CAEN NDT 1470
Common floating GND

wire

strip

VMM

VMM

VMMVMM

VMM hybrid

wire

strip

Analogue signal from VMM after preamp stage

Previous Issues

Effect visible on wires as well but parasitic capacitance is much smaller so smaller 
effect 
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High brightness and tuneable resolution 
makes new measurements possible

NOTE:
Direct beam on detector, missing pixels are due to changing noise over time.

wire

strip

wire

strips

No noise noise

VMM readout 

OCTOBER 2021 – AMOR (PSI) detector
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High brightness and tuneable resolution 
makes new measurements possible



HV filter
SHV 

HV_K
HV_R

HV_KHV_R

HV strip HV strip

HV_K HV_R

New circuitry

Improved filtering, HV distribution and noise 



Previous Issues

1. Strip channels disappearing
2. Wire channels damaged
3. HV causes oscillations
4. HDMI GND causes instabilities 

• Due to GND instabilities, solved with new LV distrib
• Due to too poor protection circuit, solved with new protection
• GND filtering, new filter
• Due to shield of cable conencted to GND, solved with HDMI interface







High brightness and tuneable resolution 
makes new measurements possible

New blades
changed from Titanium to Stainless Steel, it has been 
tested and no issues on neutronic side

2B finish
Mirror finish 

10B4C
Adhesion 
issue 

10B4C
Good 
adhesion

SS304L, 
polished

SS316L, 2B-
finish

No flaking

punch test



New blades
changed from Titanium to Stainless Steel, it has been 
tested and no issues on neutronic side

blade

ID-number

U-frame



Wiring outsouced to CDT 
Wire tension protocol blade by blade and traceability implemented  

Wires on a blade
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High brightness and tuneable resolution 
makes new measurements possible

Production of 140 units and storage 

Blades kept in Nitrogen atmosphere
Controlled via raspberry piTransported and stored in CABs (10 blades each)



W 15cm
D 30cm

H
 4

0c
m

 

Cell Array Block (CAB) 

Containts/store 10 blades

Shipment: this box can contain 
up to 3 CABS

Storage under dry atmosphere 
N2

Storage

Latched box with feed-through and HV 
connection for testing with neutrons 

Signals out

Gas out

Shipment

Testing/SAT

Gas in

HV

Assembly into detector/sectors

TEST Vessel

Production of 140 units and storage 
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High brightness and tuneable resolution 
makes new measurements possible

Production of 140 units and storage 

141 blades are ready to be tested and installed in detectors -> ESTIA (49), FREIA (33), TBL (15), AMOR (15)

CDRs are on-going



Multi-Blade desing is finished for AMOR and TBL, ESTIA almost done

• ESTIA and TBL detector internal mechanics under production
• First sector for ESTIA detector produced in Utgard 

Sectors are electrically and mechanically independent. 

Blades are arranged around the sample at 4m radius.

Two adjacent blades (frames) are angularly spaced with 
a 0.15 degrees angle. 

Top view of 6 Sectors

Neutrons from sample at 4 m distance

4	cm

M u l t i – B l a d e

One ESTIA sector holding 8 frames 

ESTIA detector has 48 blades but for maintenance reasons it is split into 6 sector of 8 blades.

ESTIA detector 
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High brightness and tuneable resolution 
makes new measurements possible
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High brightness and tuneable resolution 
makes new measurements possible

New AMOR 2023 – built in August 2023 
MB.AMOR is a 14 units MB detector 1:1 to TBL detector
Installation @ PSI (Nov 2023) to start user program 
And demonstration of the full ESS readout system 
(detG and ECDC)
TBL to be built in fall, then ESTIA

New AMOR 2023 neutrons

VMM 
hybrids

MB 
detector

LV 
distribution
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High brightness and tuneable resolution 
makes new measurements possible
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High brightness and tuneable resolution 
makes new measurements possible

VMM

FPGA

VMM0

CONNECTOR
128ch

PWRJTAGHDMI

VMM 1 (64ch)

PWR 2A @ 2V and 200mA @3.3V

(64ch)

Ch can be + or – polarity 
(common per VMM)

Adjustable gain

Dimensions 80 mm  x 50 mm

MO 
VMM0

MO 
VMM1

Monitor Output -> can be used to 
see analgue pulses 
of each channel, one at the time

INTERNAL PULSER 
Ch can be injected interanlly with a 
porgrammable pulser amplitude and a 
C = 300fF 

Protection circuit
TVS = NUP4114

Not enough for wire chambers we added 
an extra layer



Yield
with SFM enabled
Sample of 129 hybrids (30 shown)

Good
O ch 
missing

Max 4 ch 
missing

> 4ch 
missing

w sfm 63% 34% 2%

Missing ch can be mapped to a 
specific detector that does 
not use them

In 2021 production yield was 40%

129+129 for MB+NMX in-hand (delivered 2023)

300+300 in production, delivery 2024
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FEA 0

Master back-end (12 logical rings available)

LV distrib

FEA 0

FEA front-end assister
For now 5 hybrids 1 assister
1U crate 

HDMI

Ring 0

LV distrib

Designed by Angel, improved SNR
In 24V low current out 2V 
and 3.3V high current

24V

2V and 3.3V

VMM hybrids



Two options for Assister

Designed by Angel, 
6 hybrids per FEA
~ 13 x 9 cm2

5 HDMI

Optical

Optical

Current Assister MINI Assister

Optical

6 HDMIkc705 board in a 1U crate

Now 5 hybrids per one FEA

Upgrade to 10 hybrids per FEA (as in pict)

LV 24V for LV distribution board



FEA 0

FEA front-end assister
For now 5 hybrids 1 assister
1U crate 



Multi-Blade setup

LV distrib

0

14 hybrids one on each cassette of MB

MB detector

Master back-end (12 logical rings available) 3 FEA
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High brightness and tuneable resolution 
makes new measurements possible

Noise on one hybrid connected to MB with HV ON

Wire <1pF

Strip 35-50pF

Scale 100mV

Scale 200mV

Scale 200mV

Wire <1pF

Strip 35-50pF

Muon signal

Ampli gain
- 1V/pC on wires
+ 3V/pC on strips

Multi-Blade

With the new LV distrib from Angel

before
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High brightness and tuneable resolution 
makes new measurements possible

New AMOR 2023 
MB.AMOR is a 14 units MB detector 1:1 to TBL detector
Installation @ PSI (Nov 2023) to start user program 

Commissioning @ Utgard

Commissioning @ Utgard with muons 

neutrons

Wire <1pF

Strip 35-50pF

Signals in coincidence from 
MB and VMM readout

2D image of the detector 
(14 cassettes - 1344 channels)

14 cassettes 

neutrons

VMM 
hybrids

MB 
detector

LV 
distribution

VMM 
hybrids

MB 
detector

FEAs

RMMRMM 
Master moduleEFU server

FEA front-end 
assister FEA FEA

… 14 hybrids

… 14 cassettes

ESS readout chain

CHOPPER
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High brightness and tuneable resolution 
makes new measurements possible

backup





Yield
w/o SFM enabled
Sample of 129 hybrids (30 shown)
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High brightness and tuneable resolution 
makes new measurements possible

BACKUP
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High brightness and tuneable resolution 
makes new measurements possible




