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I Itax nexkumm

1. Beegenue. Kak nmopgaror npeyioXxeHme Ha SKCIIEPVIMEHT U I10JIy4aioT BpeMs B
Espornerickom Llentpe CrnxporponHoro VsnyueHns

2. TurioBag cxeMa JIMHUM [J1 CTPYKTYPHBIX VICCIIEIOBAHMIL.

3. OOpaseli, geTekTop, AMdpaKTOMETpP, JaBleHNe 1 TeMIlepaTypa Ha oOpaslie.
4. Pa3perieHne KpucTajuiorpadmyeckoe u mpndopHoe. PaspeliieHne
nvidppakToMeTpa C INTIOCKMM IMO3ULIMOHHO-YyBCTBUTEIIBHBIM J1eTEKTOPOM.

5. CrpaTerus cbopa JaHHBIX MOHOKPUCTAIBHOI'O SKCIIepUMEHTA.

6. 3axroueHne. Ha yTo oOpaTuTh BHMMaHMe Ipu BbIOOPpe mpubopa 111
CTPYKTYPHOI'O SKCIIePpMMEHTa.
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Kak rmogaroT nnpenjioxeHme Ha
SKCHEePUMEHT U 110J1y4YatoT Bpems B ESRF

All 30 public beamlines at ESRF are now in operation, and provide some
500 shifts of beam time each year for user experiments, after deducting
machine-dedicated runs and maintenance days. In addition, several
externally funded, Collaborating Research Group (CRG) beamlines, make
available 1/3 of their beam time to ESRF users. Beamlines at ESRF operate
24 hours a day in three shifts, each of 8 hours.

Two proposal review rounds are held each year, with deadlines for submission of
applications on 1st March and 1st September for the scheduling periods August to
February, and March to July respectively.

Requests for beam time are based on shifts of 8 hours. Allocations of beam time will
usually be made in multiples of 3 shifts.

Check your proposal with ESRF Beamline staff before submissio

www.esrf.eu
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REVIEW COMMITTEES and AREAS OF
EXPERTISE

Chemistry-related Studies: CH

Environmental and Cultural Heritage Matters: EC

N

Before submitting a proposal for

Crystals and Ordered Systems, Structures: HS ESRF Beam Time, we strongly
recommend that you first consult (and
keep) the Proposal
Medicine: MD Guidelines specific to the category
of your new proposal(s) very
carefully, as these contain detailed
Macromolecular Crystallography: MX instructions regarding the electronic

submission of your proposal(s).

Disordered systems and Liquids: HD

Electronic and Magnetic Properties: HE

Applied Materials and Engineering: MA

Methods and Instrumentation: MI

Soft Condensed Matter and Biological Materials: SC
www.esrf.eu

Surfaces and Interfaces: SI
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http://www.esrf.eu/UsersAndScience/UserGuide/ProposalGuidelines
http://www.esrf.eu/UsersAndScience/UserGuide/ProposalGuidelines

ASSESSMENT & BEAM TIME
ALLOCATION

The Review Committees, assisted by external referees
where appropriate, consider the proposals: they first
assign each proposal a grade between 0 and 5 on the
basis of scientific merit, 5 being the top score. At their
meetings, the committees discuss the projects, and
arrive at a final grade for each proposal; they also rank
the proposals in order of priority for each beamline.
This round, we have introduced the notion of
"quartiles", to give proposers a more precise indication
of the relative ranking of their projects. The scores for =~ When beam-time is allocated,
each beamline have therefore been divided into invitations for experiments,
sections, the first section with the best scores being ottt vl G ey
allocated beamtime. Thus the second section instructions, are then

) communicated to the
represents good rankings, below the cut-off for

: _ Proposers concerned by the
allocation, and the fourth, the lowest set of rankings. ESRF User Office several

weeks ahead of the scheduled
experiment.

JTabopaTopusa HentpoHHbIX mcciremoBadmit TV um. A.D. Modbdbe PAH 2010



TurmoBag cxema JIMHUM TUIS
CTPYKTYPHBIX MCCII€JOBAaHUI.

e
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MoHoKpucTa/TbHBIN AP PaKIIMOHHBIN
BKCHepT/[MeHT Detector
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MonoKpuCTaIbHBIV AP PaAKIIVIOHHBIN
SKCIIEPVIMEHT
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MonoxkpucTarbHbI OUPPaAKIIVIOHHBIN
SKCIIEPVIMEHT
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MonokpucTasIbHBIV AP PaAKIIVIOHHBIN
SKCIIEPVIMEHT

JTabopaTopusa HentpoHHbIX mcciremoBadmit TV um. A.D. Modbdbe PAH 2010



OT KpucTajvia 10 JaHHbIX

Be1Oop Kpucraiuia

Kpuncraut Ha roHnoMeTpe

A
\ e 7

Be10Op nmerexropa
Crparervis smepeHmin

Temmeparypa u nasieHme
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Visual inspection under polarized
light

oyt HemTpoHHBIX mccirtenoBadmit OTV im. A.D. Modbde PAH 2010



Fe Densitvy="7.874, Angle=80.deg

Atten Length (microns)

Q.1 0.2 0.5

Weavelength (nm)
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Crystal mouning
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2D detectors

XapaKTepUCTUKN VUJIeaJTbHOI'O

IeTeKTopa
* 100% a>dpdexTrBHOCTD

* Inea’ibHO OJHOPOIHBIVI OTKIIVK

* JIviHeIHBIV OTKIIVK

* OTcyTCBME ITapasUTHBIX [IIyMOB

* HeorpanmyeHHBIV AVHAMUYECKMIL

Ivara3oH
¢ HpOCTI)Ie " IIOHATHBIE
XapaKTePUCTVKN
*CCD
PeasibHbIe *Image Plate
€ TEeKTOPBI *Imaging Panel

e Pixel Area Detectors
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Technical data

Overall dimensions

Weight

Active area

CCD chip

Pixel size on scintillator
Scintillator material

Fibre optic reduction

Peltier cooling

Temperature stability
Analogue-to-digital resolution
System noise (so-called read noise)
Dark current

Communication

Gain

Pixel sampling rate

Readout time

243 x 178 x 234 mm

16 kg

@ 135 mm

Kodak KAF4320 2048 x 2048 pixels

‘Super plus’

2:1

+ 0.05°C (micro-processorised PID)
True 18 bit

<10 e-RMS full frame

<0.19 e-/pix.s

1 Gb ethernet

140 e-/X-ray (Mo)

5.6 MHz

4 binning), 0.46s (2x2 binning), 1.59s (1x1 binning)
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* BLICTPEBIN IeTeKTOP -
XOPOLLI I M3y YeHII
KMHETVIKI

* OrpaHMYeHHBIN
IIMHaMMUYeCKUM
varasoH

 [IlymHbIN

* He TepriuT OOJIBIIIMX
103
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the standard for accuracy and reliability

T
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Image Plate
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Technical Specifications

Type Imaging plate

X-ray Sensitive Surface Round, 345mm diameter (93,480mm?2)

Gain 1 ADU/8keV photon

Read MNoise 1to 2 8keV photon equivalent

Dynamic Range 17 bits (1:131,000}

Operating Temperature Room temperature

Cooling Mone required

Readout Mechanism Spiral scan, laser-stimulated luminescence
Readout Electronics Photomultiplier; 16-bit ADC, 2x oversampling

Readout Options (Software Selectable):

Resolution Diameter No. of Pixels in Image Pixel Size Read Time (sec.) Erase Time (sec.) Total Time (sec.)
High 345mm 3450 « 3450 100um 96 12 108
300mm 2000 = 2000 100um T7 10 87
240mm 2400 = 2400 100um 53 9 62
180mm 1800 = 1800 100um 34 8 42
Standard 345mm 2300 = 2300 150um 68 12 80
300mm 2000 = 2000 150um 56 10 66
240mm 1600 x 1600 150um 39 9 48
180mm 1200 x 1200 150um 26 8 34
Computer Interface 10BaseT Ethernet
Physical Dimensions (h x w x d) B0cm = 40cm = 36cm; weight: approx. 53kg
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* Bricokast HaIe>XHOCTD
e bostpImION JMHAMMYEeCcKMI dMaria3oH
* XOpOII10 TIepeHOCUT OOJIBIIINE 03B

* MerieHHBIT. ...
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Flat Panel

Scintillator Detector matrix Readout ICS

Line drivers ICS
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Programmable X-rays
High Voltage
Power Supply Top Electrode
_|I_ + Dielectric Layer
— — X-ra
== o{o 7 5 « Sem)i,conductor
v N YOy J Electron Blocking
I = E =Y Selenium Layer
= )\ Charge Collection
' Electrode
e > ol '_Uq\ Charge Amplifier
coP
e I = —-[:-_ 1 Thin-Film
Gate Pulse ? { Transistor
Signal Storage

Capacitor

Glass Substrate

= Energy of x-ray photons is directly converted to electric charges

® Charges move along the electric field towards pixel electrode
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SPECIFICATIONS OF THE mars5s5

Active area 430mm x 350mm
Diagonal 995mm
Pixel size 140umx140um
3072x2560 pixels
7.8 Mpixels
Dynamic Range 16 bit, 18 bit with expansion
Operated @ +25°C
Read-out time 0.6 sec + PCl| overhead= 1 sec
Signal Charge ~120e- @ 12keV
Amplifier noise 500e-rms
Total noise 750e-rms or 6 x-rays@12keV

(including KTC noise of Cpixel = 2pF)
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IP, CCD, Flat Panel record X-ray intensity by integrating the energy
deposited by X-ray photons.

Conventional Si, Ge, and Nal detectors are still essential instruments,
when fluorescence background has to be rejected by energy
discrimination, for example.

The readout time of CCD is in the second range, and that for imaging
plate is minutes. It is often so inefficient and so time consuming,.
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* In this respect, the single photon counting pixel detector is
regarded as a new generation of X-ray detectors. The most
important features are the following.

- No dark current, no readout noise and energy discrimination,
resulting in maximum dynamic range.

- High quantum efficiency.

— Short readout time. ] on detector
) | 1.
. m
Pixel sensor XTRys g T :jnéteegggrmg —» ADC
0.3 m \\ \Q.Z min J' J' J' J' Sci)r:%t?n%hgtta?gctor
) Sensor ﬁ Amp;ieT L b b b ) Thveshom
an | U R RARA AN 0 R R
Chi Compa\r/at r ounter
CMQS readout N r 7 i 1 HLHH_HHHH_HH_HH_H_H:% t
chip Bump Bonds

Complementary metal-oxide-semiconductor (CMOS)
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Paspertienne gerekropa u
MTUAPPaKIIMOHHOTO KCIIePpUMEHTaA

* PasperiieHvie 1eTeKTOpa — pasperaroras 2H-TaSe, T=850K
crrocobHOCTH 110 Pestero. N T 2w O DA P AN b

* OnpeniersieTcst reoMeTpuer CbeMKW,
pasMepoM IMKceIIs, CBOVICTBaMM
JIIOMUHadopa

* OnpenierisieT 1eTaIbHOCTD = 5 =7
IV PaKIVOHHOV KapTVHBI >

* PasperieHve audppaKIMOHHOIO
SKCIIepyIMeTa OllpeesisdeT JeTaIbHOCTD
CTPYKTYPHI (3JIEKTPOHHOV ITIOTHOCTN)

* OnpenersieTcss MaKCYIMaJIBHBIM YIJIOM
bperra re erie HaOronaeTcst audppakiims
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Pasperrtenue 2D nerexkropa

We start from the Bragg's low for a reflection HKL detected at
radius R for a sample of diamet&D at the distance D.

® = %.atan(gj iscorresponding Bragg angle

d= » Bragg'slaw expressed via R and D

=g

The uncertainty in d can be expressed as follows ("error propaga

2 2
mzz(ﬁ.m) +(§.5Rj @)
oD oR

éD
s

—d

3|
oo

2t (©)-(1 + tan(20)?)

o Ltan(@).(lci tan(2®)2)ﬂ(%j2 ) (%2}
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The uncertainty in the crystal-to-detector distance is the size of the sample (diameter of tf
cappilary) or the size of the incoming beam, whatever is smaller.

3D =sample size ~ capillary

The uncertainty in the radial position of the reflectio® @a@ius of the Debye ring a®2isa
sum of projection of the capillary onto the detector and théspzel of the detector

D +r where ris the size of the pixel 2
c0s(20)

D
+r

& ) (3 =5

2t (@)1 + tan(20)?

D)
2 +r
1 D\ | cos(20)
D D

A20 = Z%tan(e)) _
1+ tan(20)>

oD
A20 = 3'005(2(9) which isthe formula (6) from [P. Norby, J. Appl. Cryst. 1997, 30,
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Numerical illustration

r:=0.15 pixel size
D :=0.2 capillary size

® :=0,0.001.0.5

D 2
1 2 D 2 c0s(20) i
8dd0(®,D, 8D, 1) := '(Ej | ==
2tan(©)-(1 + tan(20)?)
T T
0.04H 1
003 |
\/8dd0(©,100,3D,r)
\/8dd0(®,400,8D,1)0.02 m
001+ 1
0 | T
0 20 40 60
180
®.2.—
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0,14—-
0,12—-

0,10 1

0,08

theory
° LaB,2=0,7 A

o LaB, 1=0,87 A

20, deg.

6d/d

0,025 -

0,020 -

0,015 -

0,010 -

0,005 -

0,000 -

SNBL, MarCCD, 2=0,7 A, r=0,1 mm, d=0,1mm D=53 mm

SNBL, IP, 1=0,7 A, r=0,1 mm, d=0,21mm D=340mm

PSI, HRPT, 2=1,19 A, d=5 mm, (HR)

PSI, HRPT, 2=1,54 A, d=10 mm
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Crpartervisa cOopa JaHHBIX
MOHOKPUCTaJIbHOTO SKCIIEPUMEHTA.

* Completeness
* Redundancy
* Resolution

* Time
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Onrmumusanmsa nsMepennin - CrysAlis Pro

Experiment Strategy (1.0.57) e |

Uset parameters

Resalution 0.7 [ Lauegroup ™ Other hemisphere - Deteckar Distance 100 m M m m

Strategy mode

Complete redundant data j lirmit 100.0 m Max 100,00

Generates runs with global Redundancy constraink: 2.0
redundancy constraint and keeps

100 24 g *t g
100 [4g S 100 o =
=R L2d4 &
@ 2 a
@ a0 La0 B o 807 F22 g
5 = 2 F20 3
& a0 ., & 5 a0 =2
2 i i 18 g
g 4 o4 8 3 40 e D
=] = 14 ©
“ a0 15 = 20 =
M+ F_DF r 1.2 a
0 : : : : : : : : L 0 : : : : : : . — 10 Q9
] 200 400 G500 200 000 1200 1400 1600 ﬁ ] 200 400 G600 200 1004 1200 0 1400 1800 w
Frame Frame
Completeness (under Laue symmetry) Coverage (under P1l)
Ees= #hata #Theory % Bedundancy #Total #lata #Theory 4 Bedundancy #Total
4_70- 1.49 55 =13 100.00% 10.5 [==11] 130 130 100.00% 5.2 &80
1l.43- 1.14 =1 =13 100.00% 7.9 Elz 130 120 100.00% 3.9 Elz
1.14- 1.0z =1 =133 100.00% E.4 3E1 130 120 100.00% z.7 351
1.03- 0.9z 65 65 100._00% 4.7 308 129 130 99 23% Z.4 308
0.92- 0.87 =1 =133 100.00% 4.3 z8l 128 1320 98._46% z.2 zg8l
0.87- 0.8z 65 65 100._00% 4.1 Z65 130 130 100.00% 2.0 Z65
0.82- 0.78 =1 =13 100.00% 3.9 ZE3 127 1320 27 _E9% z.0 ZE3
0.78- 0.74 55 =13 100.00% 3.7 z39 126 130 96_92% 1.2 z39
0.74- 0.73 =1 =13 100.00% 3.4 224 125 1320 26._15% 1.8 Zz4
0.73- 0.70 53 &3 100.00% 3.2 ZZd 133 138 6. 38% 1.7 zzd
4_70- 0.70 554 554 100.00% £l 3338 1288 1308 298._47% Z.6 3338
runs: 25, frames: 1677
theta settings: £, abs mninimum theta: 0.00, abs maximum theta: 36.44, max resolution: 0.673
Approximate experiment time: 1E8h Z9%m, end of experiment Sun May 30 04:43:F3 Z010.
Current lattice 4.6998(4) 4.7011(4) 4.6293(4) 20.01c(2) 82.5324(7) 82_2223(7) 102.242(lg) User EBrawais lattice type P

Find Experiment W Complete etimerit




Ha 9yTo 00paTnTh BHMMaHMe IpU BEIOOPE
prdopa I CTPYKTYPHOI'O SKCIIePVIMEHTa.

e IloaroroBka KpmcTauios,
OIITVIMM3AIIV pa3sMepa

* Bribop nerexkropa
* BeiOop cTrparternn nsmepenmin

* Bce 3To Hazmo oOcyouTh O
crrertmanmcramim ESRF mo mogaum
[IpeIOKEeHM Ha SKCIIePVYIMEHT
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Crrac0o0 3a BHMMAaHMe

AHHACTHS
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