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12IDB VACUUM FLIGHT TUBE
Schmidt design
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121DB VACUUM FLIGHT TUBE
Schmidt design
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PILATUS2M IN THE AIR BOX
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EIGER 9M

Sensitive area 233.1 x 244.7mm? (75 x 75 pym?)
Dynamic range: 20bits
Frame rate: 40Hz

QECTRIS _
EIGER2S Count rate: 1E7/pixel

QE @12kev: 86%
Operation pressure: <1E-2 mbar
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Detector technology

Hybrid Photon Counting (HPC)

Number of modules (W x H) 3x6=18
Senscr material Silicon (S)
Sensor thickness 450pum

Pixel size (W x H)

75pum x 75 um = 5625 pm?

Module size (W x H) 77.1mm x 38.4 mm = 2961 mm?

Pixel array format (W x H) 3108 pixel x 3262 pixel = 10 138 296 pixel

Active area (W x H) 233.1 mm x 244,65 mm = 57 027.915mm?
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Inter-module gap

hor. 12 pixels, vert. 38 pixels

Defective pixels

< D.05%

Image bit depth

32bit or 168 bit

Readout bit depth

16bit

Maximum count rate

1.7 x 10° photons/s/mm?®

Adjustable threshold range 3.5keVto 30keV
Energy range B6keVto 40keV
Number of thresholds two independent thresholds
Readout time continuous readeut,
with zero dead time
Maximum frame rate ' 40Hz
ROl maximum frame rate 40Hz
Point-spread function 1 pixel (FWHM)

Connection to detector control unit

4 x LC/AUPC duplex fiber optic connectors

Power supply

Extemnal power supply unit

Software interface

HTTP REST interdface (via network connection)

Dimensions (W x H x D)

340mm x 370mm x 500 mm

Weight

45kg

Overvoltage category
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HPC TECHNOLOGY

Dectris

Hybrid detector after bumpbonding

Silicon sensor
pn-diodes
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EIGER2 PIXEL

counter 1A
16 bit
Retrigger
counter 18
16 bit
Counter 2A
16 bit
Retrigger
Counter 28
16 bit
~ Direct conversion of X-rays - Single-photon counting with two
in semiconductor sensor energy thresholds
—» Optimal spatial resolution -+ No readout noise or dark current
(PSF of ~1 pixel) — High dynamic range
— Fast readout
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COUNT RATE COMPARISON
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SYSTEM

DECTRIS Internal HTTP Customer
__________ ~N

| \
/ / \
I | I
| i —— |
: EIGER2 UDp DCU —‘I l : :
( Connection 4‘; |
| _Data Transfel > > |
‘ P |
I I

| Filewnterl :
i Stream/ 4&7 |
| Monitor :
\ ] |
\ /

\ N

————— e e = ~N—_———————— ~eEr

(Z)ENERGY M7y Sty Argonne & 75




SYSTEM

DECTRIS Internal

Epics Area 1G
UDP Detector
Conmaction on a standard
linux box
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eiger2Detector.

Eiger2 Detector Control 12idbEGR:cam1:
Setup Acquisition Setup File Writer Detector Matadata
ASYN port ETGENL WI(M‘M..!O 64658989 Enabie Enabie m Beam Center X [1a3e. 0% 1438996 pix,
EPICS name 121dbEGR:cam: Threshald 1 enable €nabde - EEIEEE State srrur || Beam Center Y [toi.san 288688 pix.
Manufactres Dectris ‘ Threshold 2 (eV) [13ssT o8 18020, 800 Compression Enable m; Wavelength [1.5:13 0.8322 Ang.
Model T1GERz 5i am Thrashold 2 enable oy-hv_ Images/File [1es0 1000 | Wavalen, Eps. [o.seesee &, 608500 Ang,
Serial number £-18-012% ‘ Threshold aifr, Oisay - NN~ Fite Name Pattern | || Del. distance [1o05 626~ 1999.820 we:
Rrmware version relsase-2020.2.2 Pnoton energy (eV} 1390 we 13303880 {e.g. testA_sid) Angle Start Increment
SOK version 1.2.9 ‘ Energy Epsil. eV} fame  o.0% Current seq. ki 2724 Chi fo'sos X deg
Driver version 3.2.0 Exposure time (s} (S eose a1 3 000001 Save Files Local | Disable —+ — . o0 0. 001
Ao versan .41 0 Acqulre parlod () (T ii 7,508e:85 | Local Path | : i ’:’:. ‘:;':. deg
Conhectad # Images [1 i Omegn (6008 [e.888  deg
Connection _ samwst | Dmesmect | # Exposures/image 1 0 Local Poth Exists 0.600 0.000
Debugging 5~ ‘ Counting mode Normal = Normil Cronte dir, depthfn 0 [ hew | Phi [oTo0s [a-0%0 deg
e s =f Trigger Setup HloOnmfr'-—_ 3312:00 8,600 .00
Plugins ooy 7] E— Two Theta [nove  [a-0s0 deg
THG. MOde EXtemal Sarie » Gowl b Pl Group S
M | File g+ ROIGS v | 9. o S Seveonl: Sorbes Fite P ) u.668 0.330
: ‘ Start [0 480%e-09 -0200r-00 3
o @ o @meemigmenlll L on | coummpsovnen e Detector Info
Detector Status 1 Trig. h”‘mr.“f..»_ 0, 0606908 || mnm Enabie “ Description Dectris EIGINZ 1 W
Datector State 1dle Menuat Tiig. Disatle - NN i “Stream. T ! Detector Size 3ies 1262
Error Parameters || Softwore Trig. NN Enable Enacie - [IXNICNNN Pixel Stze 0, 000075  9.000075
Temperature C 247 # Tggerslt 1 : State ready Sansor Matarial 51
Hw::laym“ " ' Acquisition Status . Header Dotall Basc  » Basic . e
s Decompress Enable = = Reodout ]
uire SNSRI . ~
HVaset Yime 3 » Mu,::nm.,,,, B e Frames : ROI mode Dsable - [N
b e q 4 |
Irtialize # Queved arrays | Monitor ! Flatfield Corr, Enobie - [TV
Walt for ~ i Countsate Corr, tnabe - ZITICEEN
Read Status Rate Liecood = It for plugins o - Enable Dssble - [N : :
— - 1 Acquire busy [ State normal Pixe} mask | Ensble be
Shutter | Actuire Message iteady | Timeout {ms) [Sia see.e , “:‘5"""":: ::'; - .
Shutter mode None - Detector State 1/ ; - - ompress. A v m
Status:Det v/ EPICS Detector Atmed 1 Mh“m . mnizomm 3.:“ B cranie |
ear * Stream
OpeniClose _oer | _Cue | HORGE Biv 2} Buffers slioc/lree 12 & - et
Delay: Open [4 000 Closa [o.om Randout Time t:866e-a7 Moty max/ised (M8)  o.8 3874 Altributes
mmmp@ ] : Rate Cutoff 2u+06 Buffer & memary polling 1 second = File | a——
| #Imoges Completo 1| Empty frea list & I Macros |
("%u.i DESARTY DT &F ’ m“m . ‘ ‘ . m """" - : : -
\ZJENERGY image rote 9,08 = gonne & 75

AIIUL L RATES  ME30




DATA TRANSFER

Usage Data acquisition Monitoring Real time processing
Data format hdf5 Tiff raw (zeromq)
Features - All meta data - Slim data format. - Compressed data (1z4 /
included in each - Two thresholds bslz4).
master file. - No complete meta - Full performance only with
- Compression via data. bslz4.
filter plugins - No compression. - Configurable meta data (all,
(Iz4/bslz4). - <10Hz basic, none).
- e e ... = «Raw» Image data.
:::::, mjlijil;ff & 114202 422 a4 S Fe wese = ZMQ allows user
eigesTW-series_16_deta 0000015 22 427 PA 45 e L109 K1 implementation.
egerFW senes 16 masterhd < £23PM ML F . )
eigestW-senes_17_deta_ 00000105 171400122 &30 PM M5 Fde
eigerF W sarien 17 _materhS 114 317
exgerbW-senes_18_data 000001,h5 o002 &

eigeFWi-series_18_master h5 1714 &7 PN
egerFi-senes 19 data 00000105

eigerfW-senes_19_masterh5 VT2 £33 PM 5 Fle
ngerPW pmrien 20 _data 000007 h3 173472002 432 PM M5 i 772 X8
f%‘\...a EBAATH ENT 58 Argeona Hatona Laborstory it w eigesF i -senes_20_master.h3 /A1 &33P 5 Fle : 1
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UNPACKING
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INTERFACES

% Quick-connector for air
Swagelok for vac.
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VAC FEEDTHROUGH

EigerOM Feedthrough -

2

PllatuslM Feedthrough
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VAC INTERLOCK

Definition

atmosphenc pressure or less than 0.01 mbar
1bar 102 mbar

10°Cto 25°C

(% ENERGY 15 5
\ZJENERGY

e nnpe by UG hizags Argenane, LLC.

Pin assignment of
the female 15-pole
D-Sub appliance
connector:

Pn Signal

Switching function 1

; e ' Pressure below
2 | threshold
Switching function 2
; b Pressure balow
p y threshoid
Switching function 3
1 — 1
10 § Pressure below

9 ~_, threshokd

Switching function 4

:; = ' Prassure below
12 threshoid

L')

I/

L'

K

Pressure abave
threshold or power
supply tumed off

Pressure above
thrashold or power
supply tumed off

Pressure above
threshold or power
supply tumed off

Pressure above
threshold or power
supply tumed off
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INSTALLATION IN THE VAC FLIGHT TUBE
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DG645

— 5! ¢Shutter time: 10ms;

' JeShutter time: 10ms

! Shutter
— eDelay time: O for default

Detector

For PE, need to flip the polarity

— lum Struck/channel advance
4_

100nm pulse

Struck/inhibitor

! Exposure time :
TO
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EXTERNAL TRIGGER MODES

Externally triggered exposure series Externally enabled exposure series
’—mm B = Enable Out | = Enable Out
= External In = External In
Sfr Time — m— % Time

Starts counting at the rising edge and stops at the falling edge.
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IMPROVED 12ID SAXS RESOLUTION

1.1 CRL focusing and measuring an ideal peak shape
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asyn port FileHDF1

Plugin type NDFileHDF5 verl.10.1 &0 1S fO r a tu rn
ADCore version 3.11.6
Plugin version 3.11.0

Array port [ETGERL EIGER1

100

Array address [ 0
Enable Enable - EXTICEEEN AsH
Min. time [0.086  0.000
Queue sizeffree 300 [N 200
Array counter Resetto0 | 21704
Array rate 0.00 250
Execution time 149.435 msec
Dropped arrays _ Resetto0 | 79 300
# dimensions 2
Array Size 3108 3262 0 350

400
50 100 150 200 250 300 350 400 450 500
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