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Detectors
DAC electronics

NOMAD - Instrument control software

Coming soon
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2000 users
38 countries

Energy
40 instruments 11%

Health
8%

Other Earth &
3% Environment

3%
« Condense matter IS*
physics oth
. . er
« Material science functional
o Chemistry materials
. 6%
- Biology Fundamental i
« Nuclear and Particle Sclence

physics 68%
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Neutrons (fast, epithermal, cold, UCN)
Gammas

Charged particles (B, o, ions)

Photons
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3He, 1B, scintillators
HPGe, LaBr;(Ce), BGO, Nal, etc ...
Ionization chamber, Si, TPC

CCD and CMQOS cameras
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Minimize dead-time and pileup
Accurate timing (10 ps)

High data throughput (up to 80 MB/s)

Synchronization with complex instrument
operations
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¢ Digital

‘ Address: 0x7f66
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Timing Charge = Energy
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Samples >

Very high throughput of data

ACQUISITHON WINDOW

- Requires DPP to reduce flux
Mo -
T to relevant quantities
TR L hhhhhhh MMMMMJM&MM
Sampling Clock
TRIGGER
PRE POST TRIGGER W= Time
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% Low cost per channel and reliability.
% Low dead-time in the acquisition.

% Synchronization and correlation among several channels
(coincidence).

% All in FPGA, flexibility in tuning and calibration.

DISADVANTAGES

% Setting up the system requires time and a knowledge of the
relevant parameters.

% Loss of resolution with fast signals. We are limited by the bit
resolution and sampling rate.
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« 20 (hard) days installation

« 100 days (and nights) of beam-time
« More than 200 people

 New digital DAC electronics

 New data storage (60 TB)

« 3 different detector’s configuration

More details on next video!
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| Event rate: ~ 10 MHz
| Optical

. 15 bit resolution
link to
storage Up to 2 GS/s

Data Concentrator (event-mode, histogram, coincidence)
General clock for data taking (100 ns)

« Fully Digital CFD
Time resolution: 14 ps

Virtex 6 + 1 GB ram
12 bit - 1 Gs/s

.Bﬁiw

Perfect for LaBr;(Ce) o g




em Pe,r fO r INna n ce S FOR SCIENCE @

B RN ~ 20000

152Ey soufce

COUNTS

200000 =

150000 =

- 1080 1100 1120 1140
100000 | - - i i i GAMMA ENERGY (keV)

G'_JI"KI'IIHH._LI.... N JJ l l.l — I

COUNTS

L I L L 1 1 1 L L I L L 1 I " ] I L L 1 l L L 'l : L L 1 1 L
0 200 400 600 800 1000 1200 1400 1600 1800
GAMMA ENERGY (keV)

FWHM = 2.0 keV @ 1408 keV



L

NEUTRONS
FOR SCIENCE @

Gate: 1173-1332 keV

511-511 keV prompt
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Facilitate development and maintenance
™ Unique interface to facilitate user’s operations

™ Abstraction to hide technical complexity
™ Tools to help setting up and evaluating results

™ Unique for all ILL instruments
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Java + SWT
Dynamic interface engine é
Real time visualization (OpenGL) e/

* . 4

[ OMNIORB ]

* .

Drivers and controllers
Scheduler: sequential and parallel execution
File system: data, logs, rules, etc...
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Working
Area

Main

Se | eCt| on Wanted field Gauss Actualfield 0.000 Gauss
Area [] Enable regulation

¥ -»  Composite

e

v Cl For Loop 'Y Y|

@ For[ $il = [ 0.0] to [ 0.0] O step 11 points Currentvalue 0.0 €3

4 o Alarms
= [l Experiment
9 Experimentinfo

E Count

B RemoteAcquisition
E Scan KinEnergy

& scanq

] Composite = Progress ,
% . Bar L Execution
Control
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hkl, Energy)

Eile Edit View Help

oo -

= O Instruments
by axis
b admin
v ¥ Instrumert settings
é TofParameters
L] Title
E Court

b N Favortes

4 ﬁ Acauiring data

b ‘) Choppers

b 4, Sample environment

L Parameter survey

Nomad|

oMy

g TofSettings

Menachromator |peoon 2|

Wavelength A (109A . 2024)
Energy at time focus

Maximum Fermi chopper speed |2(JUUU G ‘ RPM

Number of time channel

Elastic peak position

[C] Only drive choppers

Move MTR to park posttion
Move FCP
Move MFC
Move MBA

Move MTR to nominal postion

Qw display @
Resolution

Summary

‘Wavelengthitarget)
ThetaBfarget)
Time frame
BCTR

MFC

MBA

FCP farget)
MTR

BC1

BC2

Fermi

Numnber of time channel 512

Channel width
Delay

Load |

1.50A
2656

1875.00 s
2.472m

0.000°

26,560

265m

1628 m

4000 RPM 0,00 *
4000 RPM 22.50°
16000 RFM 204.41°

366us
74509 s

-
e
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Instrument performance optimizer for
fine adjustments or advanced regulations

Nomad =13
File Edit View Seftings Spy
Hardware If
]l] Furnace Bl
= O Instruments
it Temperature control B
3 Encquls\tmn Summary [~
b 1, ads Temperature setpoint

Regulation temperature 0.00  °C
b4 Instrument settings

Ramp mode | SetPoint | & *Cimin Sample temperaiure 70000 °C
v &y Sample environment F— Setpoirt temperature  0.00  °C
- P 0000 W
| Furnace ] Time Out V:’:Lm 000 mBar
b p admin . U Heat 000 Vv
= [] Stabilisation =
[] Parameter survey I Heat 000 A

., Conditions Temperature parameters

Maximum temperature

°C Minimum temperature °C

Tolerance (+/- *C on | Regulation sensor | & |

PID parameters. PID2 parameters-
Operates automatically ] ON

Power switch selected | P1 & | P 000

D 0.00

P1PIDs
Temperature max Power max Proportional Integral Derivate
100.0 120 23 203 03
2000 330 13 046 0.11
3000 500 10 023 005 [
4000 680 10 03 007
4500 780 10 023 005
P2 PIDs
Temperature max Power max Proportional Integral Derivate
2000 80 25 023 005

4000 110 i 02 00s
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Eile Edit View Editor Command Spy

Launch pad

Hardware Settings

5 NMRProbe
= TapeConirol
! ChopperControl

< [l Experiment » - Count e
4 Experimentinfo

PN1 Setting Setup 2 (%)

» Y TapeControl = Open (ol N

E ScanQ >
& scanchi

b [l GeneralPurposel0

== Count des

v : Scan KinEnergy DO

Summe[m—]
GOhOm@s (] Save data
© ]

Step1 /2 Valug 1.000

v ¥ Instrument settings
G Main
& Red
W Condenser
€ PN1 Setting
€ PN Calculator

PN1 Setting Kinetic Charge

(1 FrequencyGenerater it | Count.actual_counts > 100
[ o Pressure
= {4 Control toolkit
- ForLoop ¥ =  PN1 Setting DO
O o
Fix
i [Steup1 2 A9B Z40 Q20
gy ' Clear [anetic Erergy 70.00 MeV'
Mairn 1491 156 Gauss Red 10080 212 Gauss
09 Setzero - "
Positive 187 475kV  Negative 187 475 kV
W Set New config ' Modify |
= If
T Break |
[] Clipboard » ] ScanKinEnergy de

hd Users'scans
Q|
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Eile Edit Wiew Editor Command Spy

Launch pad
Hardware Settings E

5 NMRProbe
= TapeControl

! ChopperControl
- E Experiment

¥ =  PNISetting Qe

~ |AB8 Z40 Q20

Setup 2
4 Experimentinfo [ B Kinetic Energy 70.00 MV

E Scan KinEnergy Main 1491 156 Gauss Red 10080.212 Gauss

Positive 187 475KV Negative 187 475 kv
E Scan Q
New config Modify

| scan chi ooty ) ety )

3 GeneralPurposeld —
m P b 5 Couni DD

v ¥ Instrument settings

GMam v CI For Loop

& Red ] For[ S\] = [ SU.UI 1o [ 120 U] O step Currentvalue 00 &3
& Condenser

€ PN Setling

&) PN Calculator ¥ & PN Calculator Qe
ﬂ FrequencyGenerator -
3 O Pressure
= (&) Contral foolkit Ao ]
“  ForLoop
"7 Fix
"q' Clear If [Cuuntaclualicuunis =100
0# Set zero
¥ Sel

= i

Kinetic energy

x Brea
U Clipboard
e ﬂ Users'scans
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File Edit View

Command

. -
-

Nomad

Help

Hardware Settings

= Commands

b By axis
b N Favorites
I Beam parameters
I E Acquiring data
B4 Instrument settings
b [T GeneralPurposel0
b [ Currents
3 oy Sample environment
=
File Edit View Terminal Tabs Help
Invalid scan file name
= dr Collimation 2.8
Collimation --= 2.8
> Collimation 2.8m

= scan Trs [10 , 15] np 6 1 time
AxisScan

> AxisScan PNT Trs
> AxisScan 1 10.000
> AxisScan 2 11.000
> AxisScan 3 12,000
> AxisScan 4 13.000
> AxisScan 5 14,000
> AxisScan 6 15.000
> AxisScan highest peak = 12.5
>dr trs 12.5

Trs --= 12,5 mm

= Trs 12.5 mm
=cols

Count --»1s

> Count Numor: 042837 Time:
= dr trs 100

Value must be between -42.0 and 48.0
= dr trs 10

Trs --= 10 mm

= Trs 10 mm

=cols

Count --»1s8

> Count Numor: 042838 Time:
= dr temperature 30

Bath --» 30 C

> Bath 30 C

=1

--= Trs wanted_position 10 ..

NomadShell
15 step &

Numor Time Detector Rate Det Monitorl Rate ML Monitor2
042831 1.2 32768 26760, 4 1 0, 816663 1
042832 1.2 32768 26760, 4 1 0, 816663 1
042833 1.2 32768 26760, 4 1 0, 816663 1
042834 1.2 32768 26760, 4 1 0, 816663 1
042835 1.2 32768 26760, 4 1 0, 816663 1
042836 1.2 32768 26760, 4 1 0, 816663 1

1.2 s Detector: 32768 (  26760.4 /s) Monitorl: 1
1.2 s Detector: 32768 (  26760.4 /s) Monitorl: 1

for §i=[0, 70] di 7
@ dr Det §i
count
endfor

ScanSanPhi {[-7.000, 7.000] np 3, [-7.000, 7.000] np 3} 7.0 time

[

.

Rate M2
0.816663
0.816663
0.816663
0.816663
0.816663
0.816663

0.816663 /s) MonitorZ2:

0.816663 /s) MonitorZ2:

10

10

0.B1E663 /s)

0.B1E663 /s)

!

NEUTRONS
FORSCIENCE &




o . B
I -
= — il s

NEUTRONS
o " FOR SCIENCE @

Choose the instrument

dib
d4

d7
11 " B
416 X Bstopx
417 X sstopy Actual position:  125.6mm
420 X chi Status : O Moving
d22 B couten Set-point 200 mm  Relative
d33 £¥ oo
figaro £ camma Min:  0.23mm
gams5 ¥ en Max: 589mm
gamsb £X Rot_Mono Offset: 45.2mm
in3 X Til_Mono
in4 $X Til_Monoz Manual Move
2% Down en— —
e 2
meesssssss > H 1

J/
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NomadWeasel

C i IN4 - 14/09/23 16:58:51 )
AETTE——

IDLE }\ 3.39A d Regulation  2.00K
Sample 1.36K
Magnetic excitation Power  0.90W

in Kagome- un 75667 Type Orange
T—0.06K, lambda=3.4 A Imonl 2.5510% cryostat
rate monl 7.09c/s

3 det 1.7910°

user mutka

rate 497.37¢/s — — N
Vs 80.10 mm mode: ToF mode - - I\
! - fini 4:59: - - \
# Betr 2188 mm 1h0m / 1 hrs - finishes at 04; 07 — -
A -
Mtr 1491.3 mm S0% 0%,
Mba 29.69° b
Mna -0.01 step multisD1
Mcr 0 step — N
Mfc 0° A Regulation 0.060K
Mhculll 0 step E +0.060
Mhcu220 996 step Sample gl.(t)_GOK
ilution
Mhgr 20069 I TYP®  fridge
Mhspare 56801 um -
Mvc 0 step O Coldvalve 1.50 mbar
Hd 80 mm
Fcp_s 329.96 step &
SampleRotation 1142.53° Ca

0 Fc
8000 RPM 167.07° .

BC1

2000 RPM -0.01° .

BC2

2000 RPM 22,49° .
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.~ http://logs.ill.fr/

Logs My experiments Logout mutti

All families =

Cycle 2015-1 Instrument D33 Proposal Internal use £ Actions ~

8 2015-06-15 11:45:27 SelTrans out f

o 2015-06-15 11:45:27 ChopperSetting -2
d 2015-06-15 11:51:32 SelTrans in
# 2015-06-15 11:51:32 wWaveLF Cut2langs
& 2015-06-15 11:51:33 Detl 1.561m (1.560m)
& 2015-06-15 11:51:34 Det2 4.800m (4.800m)
g 2015-06-15 11:51:34 SelTrans in
2015-06=-15 11:53:19 ERROR ::D33ChopperComputer 1 Bad chopper phase -> 0 degree
8 2015-06=15 12:03:07 SelTrans out
@ 2015-06=15 12:03:07 ChopperSetting -
8 2015-06-15 12:06:58 SelTrans in
d 2015-06-15 12:06:58 wWaveLF Cut20angs
& 2015-06-15 12:06:58 Detl 1.561m (1.560m)
& 2015-06-15 12:06:59 Det2 4.800m (4.800m)
i 2015-06-15 12:06:59 SelTrans in
g 2015-06-15 12:16:27 SelTrans out
o 2015-06=15 12:16:27 ChopperSetting -
8 2015-06-15 12:34:51 SelTrans in
8 2015-06-15 12:34:51 wWaveLF Cut20angs
& 2015-06-15 12:34:51 Detl 1.561m (1.560m)
& 2015-06-15 12:34:52 Det2 4.800m (4.800m)
i 2015-06-15 12:34:52 SelTrans in
2015-06=-15 12:36:39 ERROR ::D33ChopperComputer_ 1 Bad chopper phase -> (0 degree I
g 2015-06-15 12:44:23 SelTrans out
@ 2015-06=15 12:44:23 ChopperSetting ;
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Neutron Hot pixel Gammas

MNeutron spots over 400 images - 2048:2048 pixels

2000F  « .
A
1800 - &
. . $
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“0f e .,
x .
o e,
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800 5 e
* * e .0 e
BOOF % o A
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400 | e
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200F ¢
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0 200 400 600 800 1000 1200 1400 1600 1800 2000
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Results (data arrays or values) ‘

| Scientific
Methods




