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. d t Beaml it

Compl ete Beamlines

| DT have a proven capability in delivering complete
of components and services including:

ADetailed beamline design &olmpynetnt s, diagnostics, r

AOptical component design, ﬂ%ﬁ?ﬁ&&ﬁ%dslﬁEﬁxfﬁd' mental
raytracing. AControls hardware & EPICS

ASupply of beamline componéretsd,i nigncliwnagitrag,l ati on & <co
monochromators, mirrors, power management

GSECARS Sector 13 Upgrad

at the Advanced Photon Source

ADual canted undul ator pr iamBerayn ssltiotpss., pi nhol e, secon
ADCM upgrade for canted gedtodfttuiycti on beam position n
ANew air bearing DCM. A Smal | KB mirror system.

ADoubl e horizont al mirror Aisvlesatsaum.ed beamlbhenpaceidadd)

GSECARS has wundergone an upgr i Arabidopsis seed Columbia-0 1l at
l ayout . | DT have designed & by pti
components plus other beaml i n [ 0
upgrade.

The first optics enclosure fe B
for both canted beams which g er a
200mA ring current, an upgrad CM
canted beam geometbreyarplngs D& Mn ¢

horizont al focusing mirror sys cor
component s. I DT also provided 7 i _ Ape
a famil y-f wrhfctmuwlintail beam posit 200 msec 1
Small KB Mirror System. Nxszfg e

Abov¥RF i maging data f|
. _ GSECARSE IbDeamline.
LefAtitBearing Doubl edigh spatial resolutio

Crystal Monochr omaftloux*'pbA®)

Air BearingualcmMCanted Primary
npagradedlfCM

COII'matﬂln@ole Ap
Beam S

||
— f!lb i

|||l|i'||lt
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d t Beaml il ne s

X-Ray Fluorescence Micropro

at the Australian Synchrotron

AHorizontally focusing st raiBeedn mndiirargaro swiitchs nm\,cellud'ng hi gl
water cooling for zero vi kcraameircan & rgaumsdmidsd videen sty t e m.
opti c.

AHorizontal & vertical secondar)
ACryoool ed horizontally defWietInin'mgbdnubépearalsthlty.

monochromator (Si(111) & Si( 1)), wi.t h u e .

cooling interface for zeer%nV"%g] t dTHrtrOarrFs?Fxlflzs4soi”UThltod1g) !
env

crystal s.

AHigh power slits & cool ed *fas Ie('fsormo\/&l'nocpovgloen 5r0| & EPICS

interface to front end & auve datsluartecblr .s1t8a bnifIsietey pafge 13)

| DT designed, bui-nday &f liwnosrtea8deple etohfe sXippl y:

mi croprobe beamline at theAééjgitéﬁl&apa Soyuntchrfotbr aml i ne &
This extensive turnkey projeicntc|iundcilnugderaythqagynglxl @ffir
al | beamline optical componaemt$ ysibeam transport &
beamline control system. 'DIA\é’gre?nb"f‘lys%L 'f%l%'?%??/il?legtf?lb of
orsite installation & full comrhr;;csﬁ@rntigﬂ_g.
The beamline features a horiiERPRInGXI|Hays edde fbleeacntliinnge miomrt g ro |
& monochr omator , each des'%%?ﬁjveré’yrt&m@mbm'almlat|on.
stability & minimum vibration. )
AFull commissioning of beamlin
orizontal Double Fixed Mask &
r t a Monochrom®Ptiddf erent I Pump
Hori zont al
Vertical PN mar Slits
Mulftincti on
Beam Positio
Beam DefinWNng
Aperttre
Smal | KB Mirro
(in end station)
Secondary Source Aperture
Quad Diode BPM
Horiontally Focusing
Shielded Transport
www. i dtnet . co. uk Pag4e Copyright E 2018 Instrument Design
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I Beaml I 1

| magi ng & Medical Beaml i
e

at th Australian Synchrotron

AFixed 5mrad mask absorbi mdghe&kidlwipthplteorn st op.

radiation. ASafety shutter.

cvery high heat load Brimankughiel L a%%P Mbln% chir omator
" 16kenNOOkeV.
h e

Abaxis grap filters capable of absorbing >6kW.

The I maging & Med

the Australian S§
150m Igng beaml—|
resolution, phmaay
i maging of bi ome]

The beamline s oF
superconducting m
with a total powe

I DT designed, m 8
tested t he beamf . |
equi pment in t h

enclosur e, includ;

l oad slits, filte

beam stops, desig

very high power

wi ggl er . I DT al s«

tested and instal

Monochr omator, d At = = '

2;;2: LI td?/std::ceuseo i,&nbhvoeov?erl:iarhgrey ms%ir;d?tss fainldt és&r syst em.
Below‘/%eﬁthigh heat | oad vertical s

Bel ow Doiugbhltee Laue Monochr omator .
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d t Beaml il ne s

Har dRay Mi cro Analysis Beart

at the Canadian Light Source

| DT designed, buil t-f &ncit
Har dRay Micro Analysis (H
Canadi an Il i ght sour ce,

techniqgues such as XAFS amn¢(

HXMA is a wiggler beaaddgea
solutions for high heat |

The project included the
and -san e installation of
doubklog oi dal focusing mir ,

beam diagnostics (includi
and fluorescent screen) ah
tabl es.

HPCAT Sector 16

at t he Advanced Photon Source

I DT wer e tasked wi t h t he 1
HPCAT (Sector 16) at the Ad

HPCAT Preliminary Design Report

Fig. 2-11 Functional Overview:

Primary Elements of the HP-CAT ID Beamline Optical Train ) jils 1 source, f rom t h e (0] p t | CcC a |
R 2 o wmae £ AT ough to full engineerin
Vert (1) mmimas D O] € Ct scope was for a fu
1% Branchline _H Primary Slits _ colimator (1500W . . .
/\g‘;‘: Vs 1 B3t S o s including hutch design.
B () S it g 1o
e S woames H P C AT i s a co-mphexi omul t
Socaniary Oples oo 7 se 6 5ot omy . . .
@z beamline sector wi t h an i n
e S ol and bending magnet source.
4 | DT also supplied many haro
e e — . .
Y Lon ey 1 including a | arge offset m
oy senmon S high resolution monochromat
O i i D FE mirror system, high heat | o
into end stations ;;?‘25";?::;;‘ 2
e s ot st ot 3 metr e spectrometer and

16ID-D - Mossbauer Sm:ctmsmnyaﬁ (beam steering onto BDCM2)

Reguires high resolution monochromatic, .
stable, well focusd beam I t b I

ona experiment a a es.
16ID-E - Inelastic scatter sits
Mostly focused mono beam (fine focus not  Powder diffraction (+ single xial
citical) option for whie beam later ifiracton station ater)

HPCAT has since wundergone , e e {
undul ator | ayout. | DT have ' i i 86e o bpu i Lwi § ’-Qed t he
upgraded beam conditioning ° ‘ [ a

rated for 200mA ring curren ¢ ] A Ay y dual
canted primary slit systems, | % ' eam
stops. '

RigBanted undul ator primary on
HPCAT.
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d t Monochr om

Monochromator Systems

I DT have devel oped a
monochromator s wi t h
performance for synchro
wor |l d.
Key features of | DT
AEvery monochromator i s R
specific individual ne ¢35
AUnique ther mal i sol ati

t hermeoc hani cal dri ft,
for water stabilisatio

ANovel crystal cooling
the specific beam profi

A Ul tsrta f f mechanics and
highly reliable mechaniFs®

AMonochr omator mechanic
onto granite base bl
decoupled from vacuum

AMultiple encoders on B
AUHV compatible DC servdg

AFactory energy scan te
qguad diode system.

| DT monochromators in operation:
9BM -Kay Absorption Spectr oXrceoy yF IBueoarnd sicneencaee Mi cr opr ob
the APS. Australian Synchrotron.
Ai-brearing DCM wit hc otowoe dd icrreycstt awa €Csegggcosol ed hori zontally deflecting 1
monochromator with two rystal set
MRCAT Sector 10 at the APQrystal cooling for zero vibration
Ai-breari ng DCM wiotoh etdwac rogrsyt@al sets, suitable for . .
canted undul ator geometry. B16 Test beamline at Di amon
Directly water cooled fixed offset
GSECARS Sector 13 at the APS. ]
Ai-brearing DCM wiotoh etdwa ro/rsyt @ | setlsQ4suli t MOIReoedrr omatic MX beam
canted undul ator geometry. Sour ce.

. Branchi . monochromator with indir
|_14 H-&la@ NanOprObe beamli VE€pr ttlﬁ'@%]é)nns%ission to optic.
Light Source. o
Ul tsrtaabl e hori zont-abbyedebDCaictinhlcHhyExtreme Conditions beam

Souyrce

B18 Core EXAFS beamline afc, obé‘l“%%”fduxleth‘ftfs§t°LhBGbe|e crys:
Fixed offset double crystal monochromator featuring cryst al
sets (Si(111) & Si(311)) with diUpgt aWdieerorPOGSB@A&?SDCSS‘eEUIVQr 1
bragg motor for quick EXAFS modeypgrade to existing double crystal
B21 SAXS beamline at Diamg :”elgfb';hytge SR L E gl €aturimg new c
Fixed offset double crystal monochromator featurlng Si (111)
crystals with direct water cool anggqtra ceamint PIUBBYFE aCRIEngder .t h

. . U ad X i ble crystal
| maging and Medical beaml m% -l G W E ﬁd#ﬂ%taulf M rceovo | cerdy s
Synchrotron. crystal sets.
Doubl e Laue monochromator with variable mono beam offset.
www. i dtnet. co. uk Pag7 Copyright E 2018 Instrument
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Ci t Monochr omat ¢

Al

r Bearing DCM

I DT
prog
The
wor |
goni
feat

AVer
cr e
AZer
A NO
AFor
i s
dir
by
AHig

vari

ach
AEXTt
rin
A Me a
The
for
al so
di st
over
I DT

mono
and-B

- and XAS at the Australian Synchr o

have devel oped an air bearing rotary stage, based upo
ram of continuouseddevmbopmkenomatocstting

combination of this air beasrtianbgl eg ocnriyosnieatle rc awgi et hmeocuhra ny
d cl ass platform for DCM operation and of fers sig

ometers, with -eamdaotictBoadgssdri&vel wirtah no degradati or
ures-befariimg a@iomi ometer include:
y high radial stiffness of 270N/ Om

ated by 100m air fil m.
0 backlash & no mechani
contact points, onl vy

mechani cal tabl es t
l'imited by the high
ect drive air bearing
the motor torque.

h speed direct dri ve
iabl e Bragg speed
i evabl e.

ernal Bragg encode
g encoder technol ogy

sured angubdr nsadbi

high Bragg speeds
Qui ck EXAFS operat iy
be opersatasmd miord es twe
i nct advantage of
ti me.

have install ed
chromator s on -CBABTSECARS, MR
@ at the APS, S MI and XFM at NS

*E Copyright Science and Technology Facilities Council 2011
Manufactured by Instrument Design Technology under |icence from the Science and Technology Fa
www idtnet.co. uk Pag&—:‘ Copyright E 2018 Instrument Design
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Monochrom
Techni cal Data of Air Bearing DCM:
AXI S RANGE RESOLUTI ON REPEATABI LI TY
Bragg Angl e . Encoder resol i x
Direct drive mot 3% required <0 ¢0&d KIE).QBOad
2nd crystal gap . ~ N =
Used to maintain E?%xreedqli)'frf%%to'1om I"half sN8p200Om
2nd crystal coar itch ~ N =
Steppel motor dr @Je/ﬁ 0.450rad /hallRosee6prad
2nd crystal fine i h =
Piezo driven Cpéd@rad <50nrad <<10r ad
2nd crystal coar ol | = =
Steppel motor dr rﬁjexg 0.630rad /hallfos8afrad
2nd crystal fine ~
Piezo driven A{E?dérad <50nrad <<10r ad
Hori zontal crystql exchange . L
Enti fbeeaaiirng assefabsl yr eigsui red |[<50m N1Om
transl ated outsi‘e the vacuum
i(3 Vpsticpl Bgam Position
54 nrad measur et —stgpqgiEnfelny
o 150 ;
The stability of the GSECARS beamline has) bleen
measured to be 54nrad. “' [y
measur ement included the ﬂl‘,‘”,: : -M||“H" “!‘_ i '||!|
bearing DCM as \Abeulilltasdoaib } ‘ ' Rt ’ L
horizontal mirror systemo>~° ‘ ‘,‘ | i
shows the beam position o vsg il ll“'”'\""'lw! l“’ihm |1H|}| “Iu\lp H\
standard deviation54fnbadm a |- H\ ”HH"" ’
See paged4 20r more detalls.
_150 Il 1 Il Il
0 100 200 300 400 500
Time (s)
o Bragg axl s st a
50 The many applications of
( XAFS, pseudoout ¢c hmadhee |l et c
© fundamentally on the stabi
an 35 hrad RMS maintaining its position
g a particular energy. | DT t
£ . measure the static stabil
£ stage by sampling the <cl oc
10 directly over a 10s ti me
Bragg angl e, yielding an ¢
°s . - . - w© 35Mrad across the angul ar
Bragg Angle (°)
www. i dtnet . co. uk Pag% Copyright E 2018 Instrument
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Ci t Monochr omat ¢

Bendi ng Magnet DCM

The I DT Bending Magnet C
wat-eool ed first crystal

cooling arrangement desig
beam footprint to minimis
features of the monochroa

AHi gh precisgiidrn, rwolttary tq

AStepper or DC servo driv

ACooling circuits running
rotary tabl e.

AGuard vacuum on water
preventtowactueum j oi nts.

AAccess to crystal cage v
AFull extraction of crys r
rails for maintenance.

AVery compact footprint i
AHi gh vacuum®mbearel 5710
AVery stable base block o

Alovacuum encoder system.

AEPI CS control system.

| DT have installed bendrng magne

monochromators on beamlines B16, B18 and B21

at Di amond Light Source, and on the DUBBLE

CRG at the ESREF. The bending magnet DCM installe
at Di amond Light Source is de s

Quick EXAFS experiments-and fea
driven Bragg axis for high Brac

i s required t o operate i n sca
stability during the scan is tt
The DCM has completed over 150,
installation.

AEnergy rang&5ReWU5keV
ASi (111) & Si(311) crystal set s

with automated crystal exchang
AStep, qui ck & continuous sca
mode.

AVertically deddwvenctgeigmedtoruyn cvei t
25mm fixed beam offset.

AHigh speed scanning mode of se

www. i dtnet . co. uk Pagleo Copyright E 2018 Instrument Design
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Monochr om

Technical Data of Quick EXAFS DCM:
AXIl S RANGE RESOLUTI ON REPEATABI]LI
Bragg Angl e
DC Servo motor drivel@swireud PedPbOrqa@d / endblodeOr adelp
several Al sec
2nd crystal gap
Translates 2nd crystlals perqremeieasWna 7 ftuq | [Nt 8 Hm
crystal surface, useld to maijpnptain fi
of fset
2nd crystal coarse pli.t ch - . o
) N1A 0.550rad / haND. 50epd
Stepper motor driven
2nd crystal fine pitjch - -
. ] 4000r ad [(<50nr ad <<10r ad
Piezo driven
2nd crystal rol | . N . ~
) N1A 0.530rad / haNDb. 40epd
Stepper motor driven
2nd crystal fine rolll - -
] ) 4000r ad [(<50nr ad <<10r ad
Piezo driven
Hori zontal crystal epacshargaei|/fedOm /full |80ep30m
all marked groups
Ri g INti :c k el foil Qui ckSFEXAFS "sclan ™~ T
with B18 DCM. I — NickelFoil_EXARS_1_572
Blue is a standard 50_minut sit ep scan, Mool ibgsas
15s per point. -
Red is a Quick EXAFS st
. o )
25ms per point. g JlIn."_f-f"“\|-,“iww|
Measured spot stabiit
0.56m.00m rms at a di
sample of 14. 5m. 5 1
Data courtesy of Diamo
gL ]
| 1 l | - I PR T
0 5 10 15 20 25
k(27N
www. i dt net co. uk Paglel Copyright E 2018 Instrument
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d t Monochr omat

CryCoool ed Hori zontally Def |l

installed on XFM Beamline at the Austral.

The | DT DCM i nstralyl eHI uomr e

Mi croprobe beamline at the i s

a horizontal |l yofdfesfeltecmo magc

operating over an e2®ka@y,

Si(111) & Si(311) crystal r

The DCM featur esoal imagyv esly sct

soft anneal ed copper coup ma |

vi bration transmission fro ¥ - I i to the
first crystal whi | e ma i L -t .. =it her mal
contact ‘

Ot her features of the DCM

AUpgrade path for multil ayeresxs.y compact footprint in optioc

AUl tra stable horizontal deHfilgehc tviamcgu ugre Unmbeaterl.y .<51 10

APreservation of wundul atoriUddfirer estcaeh.l e base block of nat
AHi gh precisgiidn, rwlttary tablmee.asured amplification factor
AFast piezo feedback for fAiEnPeI Ccsonctornotlroolf S2ynscI ecmr'ystal
pitch & roll. AMeasur ed slt8abnirlaidt.y of

| D unigue approach of mul tipl e
thermally isolates the crystals
circuit from the rest of the mol

Thi s prevents ther mal | eaka
monochromator mechanics - and mi
mechani cal dri ft, removing t he
stabilisation circuits and o]
mechanical stability.

Bel @M t her mocoupl e readings

Double Crystal Monochromator

DCHM Bragg Motor Temp, 20.1 deg C @
DCH ¥ Motor Temp. 8.4 deg C @
OCH ¥ Motor Temp. il deg C @
DCM Roll Motor Temp, 11.2 deg C @
DCH Pitch Motor Temp, 8.4 deg C @
DOCM 2nd Xtal Holder T -177.0 deg C @
DCM 1st Xtal Holder T -180.2 deg C @ ~2%0.0 [F2ee.6 -170.0 [Five.e
DCM Mask 1 Temp, -156,3 deg C @ ~299.0 [Zea.e  -140.0 [Ha5.@
DCM Mask 2 Temp. -155.0 deg C @ ~299.0 [Z@ae  -140.0 [H3a.@
DCHM 1st Ktal Plate T 3.0 deg C @
DCM Rotary Table Plate 6.5 deg C @
DCM Main Support Plate 11.3 deg C @
DCM Granite Block 1 T 24,1 deg C @
DOCM Granite Block 2 T 23.8 deg C @
BPM Blade Temp. 25.8 deg C @
DCM Water Tenp, 26,0 degC @ 20.0 o8 30.0 Feo
WWW . i d tnet . co. U k P a g]ez Copyright E 2018 Instrument Design
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d t Monochr om

Techni cal Data of XFM horizont al DCM:

AXIl S RANGE RESOLUTI ON REPEATABIJLI T

Bragg 5A to 30A160rad / en|/ddd&dOrsatdelp

2nd crystal gap
LOpBr pelPdi2Om disted 0. 70m

Translates 2nd cryst 8

crystal surface, used to maijntain fixed offset

2nd crystal coarse pijtch N . ~
N1A 1.150rad /st|l&N®. 90r ad

Stepper motor driven

2nd crystal fine pitdh

_ _ 4000rad|<50nr ad <<160r ad
Piezo driven
2nd crystal coarse rdll . N . N

) 1A 1.290rad /stidNg. 70r ad
Stepper motor driven
2nd crystal fine roll ~ ~
_ ) 4000r adf(<50nr ad <<10r ad
Piezo driven
Vertical crystal exchaagm 1.250m / full|Nslt @m

Beam stability measurements

Overnight Energy Scan of Cu k-edge Including Data after 8am fill

Ri g hTthe DCM ¢
axis was r o c k.
Cu K edge 115
hour s.

8976.25 RMS Deviation = 0.060 eV

8976.20

8976.15

The RMS devi af
position was (E

8976.10

Point of Inflection location [eV]

8976.05

T‘I\H‘I\I\'HH |l

8976.00

‘ I | L1 \ I I |- \ -
400 420 440 480 480

500
Scan Number
Overnight Ver Wire Scan Including Data after 8am fill
—_ ‘\\\‘\\\‘\\\‘III‘\\\\F .
E r 17 LefThe beam was |l ocked i n t he
Looos | — A8 Devaton =07um direction at the sample position
& T 1 roll piezo
[ZJJ;O.DODD; ; . . .
g - 4 The position was measured using
s 17 over a 10 hour period. The RMS o
gro.ooos 1 0. Oih.
& C 7
5 L 7 The DCavmpl e di stance was 22m, gi
e angul ar slt8a mirlaidt y of
F Ll L1
Q

181 ‘ L1 ‘ L1 ‘ | I | ‘ L1
400 420 440 460 480 500

Scan Number
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Monochr omat

Ul

i nst

tSrtaa b |

eRma yl 1Nda nhtbaprrdo bXe

e Hor

all ed

zont al

beaml i

ne

DCM

at

I DT
Ray
buil di
of a f
goal

The
t he

The
tur bul

fi
ce

The
bl ock,

wedges.

I 14

The
A35mm
ASi (11

ANovel
strai

ALow mass

have
Nanoprobe

DCM

mechani sm i s

at
to
of

beamline
175m. Due
spot size

ng for
ocused

r st has

ntre

crystal
of

cage

The cool i
flow.

-ceolceg.o
ent cool ant

ng

mount ed

which is -suppbr tae

DCM featur es:

fixed horizont al

1)

fi
n.

rst crystal

& high

a

natur al

frequencies.

AHi gh
AFast

precdsgii &,

rolttar g

piezo

feedback

pitch
A Hi gh
AMount i

&

vacuum mbael

ng

rol |

provisions

<57

for

10
for

The Vi

brat.i

ona

perfor ma

measur ed

XBPM.
bel ow
wi t h

an

with capacistidanao
No significant mod:¢
100 Hz. The first
amplitude of 25

devebbopbteahoul zoatally
Di amond
the very |

30nm.

novel
rot-ahiadmntce dms cres , nani ol tmi S i

scheme

The

ki

has

.

defl ecti
Light
ong
| 14

ng

Doubl-e
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C

di stances in

DCM has

nemati c
ng

been
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Di
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d t Monochr om

Doubl eCLgaaeal Monochr oma

installed on the I maging and Medi cal [
The Il magi ng & Me diy€a

Doubl e Laue Mo nu

designed & built PF——gie 0P
for stability due : ;
sampnhceno di stance

The monochromator b

a translating 1st

2nd crystal whi c

energy reference.

mounted on a | ong

straightness of K

travel

Both crystals are

repeatabl e verti

precision tilt cr

of crystals. The

fully transl ated

all ow the white b

Ot her features of the monochromator include:

AEnergy rangéeokekeV AHi gh vacuum’nmbearel 1710
AAsymmetric crystal usi ng A[UlLtI]la asntdabfllel Dlase bl ock of
reflections. measured amplification fac
AVariable mono beam offseti SACGmm othnary5mm.d crystal act
A . : ref erence.

Alndirect water cooling of flirst” c¢crystal

AHigh precisgiidn, rolttary taélHég.hly repeatable bending

APrecision tilt cradle for roll alignment of Laue
crystal s.

AXI S RANGE | RESOLUTI q REPEATABI | SPEED
-16A qo . « - ~ ]
Bragg 24 A <10r ad NDO. 50m 0. 2A¥ s
Hei ght ] N30mn) <0. 40m NO. 50m 1mm/
7
V4 Transl | 560mn <10m K. 0Orad | 3mm/f
Abovel DT designed Jlinear] actulators
installed on Austfralian Synclhrotron
crystal bending mec'hialntisyl-.,NSA <20r ad L. obrad | 0. 2Af s
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d t Monochr omat ¢

DCM Upgrades

I DT can okféecaivestupgrade of an esxtiashtliengc rDyGGM atlo coaugre |taetce

We have designed and i mplemented full upgrades of existin

Canted Undul ator DCM Upgrade

i nstalled on GSECARS at the Advanced Photon Sou

| DT have designed and i mplemented a

full upgrade ®areddeulmeyxssting RANGE |[RESOLUTI|REPEATABIfLI TY
DCM on GSECARS Sect T s ot ' LS .

APS. This vaans upagrrta dee G F?\@e%'5tc~)°rha§|c0.68c~)rad
I D beamline to a 1mr 5 at aor

geometry. g 318D &% alk<16r ad

The original DCM has j eratfon

for 15 years and the aA ﬁ%@grﬁ%ldraﬂw.51érad
axle & vacuum-weed.el l e Ve
The upgraded DCM fea12u.”rded?rés.tnae'wglilblﬁﬁrrrggd'o'nrad<<1C)rad
Pi,ezaq rla/e
stabl e crystal cage designe f or he
l1mrad canted undulataZrndb@raym‘:tgléi M KO ei8
with indicoedtedcrSyd 1{i4sed gt ogmal FEMP 13 ¢ pr0e
(311) crystalasc,uuan mBewgghn
encoder using t he l atest Reni shaw Abovleechnical dat a
technol ogy, andstabimnéwy high )
natural granite base bl ock. Bel dp:graded DCM
New crystal cage Use existing Bragg
mechanics S 5 goni ometer drive axl
canted undu
geomey & ;
Bel oCGr:ycoool ed fir st crystals for v 5
undul ator beam geometry Cr ycoo o |
Si(111) &
cryst xisting
m vessel
Natur al
base
Use ex
ion pu
Pag]_Q6 Copyright E 2018 Instrument Design

Ver . 0518



d t Monochr om

Bending Magnet DCM Upgrade

installed on DUBBLE CRG at t he ESRF

| DT have designed a
full upgrade @ ar et sl
DCM on t he DUBBLE
ESRF.

The original DCM f ¢é
(111) crystal set |
operation for 15 ye

The upgraded DCM f e

-stable crystal cag
crystal sets with-
cooling scheme

beam f oot pr ivratc,u uan

encoder using t he
technol ogy, andt abi
natural granite bas

The existing gonio
dri ve train, cryst
mechani sm, and vac
pump were reused.

I DT have al so upig
SAXS DCM at DUBBL E,
the SNwdrswegi an Beaml

Above New crystal cage featuring
DCM.
Bel ®dw:ir ect-c ovalted f i rps=t | B A e s
Bel ow:r iTglkthnical ddpx s RANGE |[RESOLUTI [REPEATABI LI TY
ystal rs i, txc h | =
ey e IRRAL NG, BaTqM0 . 46 Or ald
rystal i i =~
driVemibﬂ%rpa'ﬁb%Wad<<1Orad
rystal rs IO | o ~
A 5 riser:?(idral‘slo.BSOrad
rystal i [ A ~
driVemibﬁ%r@%ﬂOnrad<<1Orad
rystal N
to maimfgrnﬁn gfgr@et NO .em0
ont al 50 man6l £t3iCom [N0O. 500Om
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d t Monochr omat

Hori zontally Deflecting Mo

i nstall-é4dMonotc@Gdomatic MX Beamline at Di .
Beamline 104.1 at Di amond Light Source is a

dedicated facility ij _magr oemol ecul

crystallography experim f = i

wavelength. The beamline ed

undul ator geometry.

I DT designed, manufactu
installed a horizontally
monochromator on | 04. 1.

The monochromator featur e
Si(111) crystal and oper
fixed Bragg angle of 4-
fixed energy of 13.
features coarse & [
adjust ment .

The crystal i s ind
copper finger i mmeWse
bath forfwvedradaoloin

The monochromator j
enhanced by thermally 1isolating the

monochromator mechani cs,
prevent i n-me cthhaenrincoa | dri ft,
and an-studblrea base bl ock of
natur al granite wi t h measur ed
amplification factor of 1.0.
AThe monochromator operates at _an
Ultra High vacu®m level of <5110
mbar .
AXI S RANGE RESOLUTI ON REPEATABILI‘IIY
Coarse pitch . ~ . ~
N1A 1.140r ad NO. 70r ad
Stepper motor dr| ven
Fine pitch - .
) ) 4000r ad <50nr ad <<10r ad
Piezo driven
Coarse roll . ~ - ~
N1A 1.300r ad N1. 40r ad
Stepper motor dr|ven
Horizontal X traps2nmnion |[0.10m N1.60m
www. i dtnet . co. uk Pag]E8 Copyright E 2018 Instrument Design
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d t Monochr om

Sagittal Crystal Bender

ABased on ES\NPORF wkwiisasn BeamhHhgh resolution repeatable

design. actuator s.

ABend radius to 1.2m. AMotorised yaw alignment ad
ARi bbed crystal to minimi sseHoantziocmltaadt ibce abme mccicregp.t anc e
| DT have developed a sagittal crystaNobwagdieanbBesawhl iol
the ESRF. The bender has been in routine operation

Source as pasupmplfi acheDCND, T whil e the original sagitta
SNBL during the construction phase of the beamline ar

Bending rod

Ri bbed cryst\wl

ystal is hel
t ween

nding &

pport rods

Bending
drive be
about su
Yaw stag
rotation
with cen

Yaw actuator
The highly repeatable design is based upon a very s
tungsten bending rods about the support rods. The m
tolerances and alignment.
The crystal featuwi bbed zeneradlesmghed to minimise ant
sections that allow the crystal to be polished in a
faces when mounting in the 4 bar bender.
built under | i-NenwegfiaomBeéaml Sweé ss
www. i dtnet. co. uk Pagl9 Copyright E 2018 Instrument
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d t Monochr omat

Monochromator Stability

The stability of a monochromator is the most i mportant f
great effort into ensuring our range of monochromators al
beamline performance to be realised.

Cooling Techniques

A well engineered crystal C 0O ruci al

to monochromator performance. 1g of

the -headed first crystal i s od
optical performance. Poorly g

schemes can |l ead to big ther f the
crystals and introduce vibrat .l ities to the
monochromator which can have al effects

on beam quality. Exampl 2

whi ch introduce |l arge t
indirecilopl eébchclcrystals
directly cooled crystals

I DT monochromators feat

schemes designed and eng

beam profile and heat | o - . we A€
beamline. Thorough desi gn &« FrCA StLUUI €S ar e

carried out to deter mi ne Atbhobesleiopeée ¢ tmaWatepo!l Cogl @edsiCgryst al,
for each individual monochhorloemaptaotrt.er n designed to match t
For insertion device mono0 htrlomrHa ocrOSOIIIIZS]Tg cOaYneroftfheerentlre
Vi brdédtrieen cooling using soft annealed copper

couplings, giving excell éthrovieewr mbhedomaluctlissml and on Ap
zer

o vibration transmissi.o . .
1°g'r adopt a unique ther mal i so

For bending magnet mo n o cnhor nparcahtroornsa t loPT deavegn t o mini mis:
devel oped a direct wat er ncaoxoilniinsge ssytsatbeinmh iwhyi cilhm cshme mechan

E?Ofaidla:ted to the SpeCIfjl'ﬁerbr%e?ldl%Qirtn?gneitn bneu?rqnochromator

dramati c | oss of beam intensit)
t her mal stability of the mechani
the performance of any monochrom
Vi brations from water flow in co
of t en used t o thermally stabil
mechanics, can introduce further
beam.
Our approach invol ves t her mal
component s subjected t o temper .
(crystal s, motor s et c) from t
mechanics, and removes t he ne
: s ; stabilisation circuits or heater
AboveCr yoool ed first cryst.al assembl vy, )
featuring novel cooling ﬁg's?tgn Cv?intthacééf’t tarhehrerga}ledlnsula
copper couplings connectitrbgerénlayl/stablasrrt'oerc?'ryoarlein sed. t
gi ving excell ent thermal,morltoo%rb,ru%rpq‘to%r adneds'qrgry}?m phevimae
vi bration transmission fr'osrrg)lcarty'oonlianneds.Offer excellent mo
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Monochr om

Vibration I solation & M
Minimising the transmission
cooling lines and external
SRASi®t i cal to monochromator st

Our design philosophy of I

components | eads to very st
natural frequencies.

We have developed proven
specifically engineered to n
vi brations from the cooling
We have also developed a pr ¢
a monochromator from ext e
vi brations, usi ng vi scoel a
S HORP g RMat or support system

= : : This approach has vyielded

stability of 54 nrad on GSt
bel ow) .

54 nrad Measured Beamline Stabil i taypted Primary s
Air Bear'?ﬁstem (~25m)
DCM (~28m /

The stabilitybuoBemt(hesmy’pr ¢ E0017 A 5o ] |

GSECARS Beamline t the APS

has been measured

The beamline consj
primary sl i t-begs =g
DCM and a doubl e
mirror systendi odé¢
beam position mo nfi~%0

downstream of t he double mi
system, i s used O nena NG AS UL S
fluoresce signal onto the t

bottom diodes -tay deter mi ne

beam position far from SourcSﬁ3’11)VerticaIBeamPosition

Beam energy at 7.2 ke%P(,) no active ' ‘
feedback, sampling pgglition every
0.5 sec for 500 sec.

BPM vertical positionlooi l n‘ ’l
and converted to ang i ” 'l'm 'MH ”'l""l” ‘, 1l
vi brations observedvar ’ “ ‘i‘

effect from the sou;fceo,
doubl e mirror systerﬁ.

\ll“,
-50 M |H ’ W““W'| ‘ M]I|m'm“w \\w
Standard deviation of 21: H ' | \\
54 nr ad -100
_150 1 1 1 1
100 200 300 400 500
Time (s)
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Monochr omat

Monochr omat or

Quad

Di ode S

I DT have
testing
Crystal

A |l aser beam is shon
simul ateragn bram.

il luminates the crys
the transmitted bea
custom quad diode de
meters away from t he

The
be
energy
ngl e

devel oped
procedure f|
Monochromat or

scanning
tested by
range
a with t
can be done

fixed beam

giving a very
DCM beamline

perform
driving
and mea
he quad
under va
of fset

cl ose

performance.

B18 DCM Open Loop Quad Diode Test Si(311)

250

200

——X(micron})

== Y(micron)

150 \
100

50

50 |

. I .

Beam Position {um)
Q
;

-100 I
150

-200 +
=250

2000 7000 12000

Energy (keV)

17000

22000

te:
B1

Above.ctory

guad -udpi ode
EXAFS DCM for
Di Light Source.

LefQu:ad di ode
DCM, showing
over energy

on Quick

amond

resul t s
oop pe

test
open |
range.

Bel Rwepeat of B18 quad
at |l ow energy usi-ng a
up table to correct
movement .

di c
pit
for |

Quad Diode Test Si(311) - With Lookup table at E < 3keV

monochrngmat or

di ode tlest]i

I I
=——X(micron) _| |

. 200
1t

——Y(micron) _| |

posSsi
he
e

p alflarsi
ct s —iaot t
f

t
ff
0 p trianykssg,e

n
e

0

e deliv@ry_to sijge.

s measuf mEnty—anil * -
o .

s

c

r

-250

2000 2200 2400

2600

2800

3000

3200 3400 3600 3800 4000

Energy (keV)
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d t Mi rror S\

X-Ray Mirror Systems

I DT have buil't a range olff DT| &|mgege vMirrtirincraol@Beysd t@iman :
horizontally focusing mirb9ﬁan§iyc5tceo”h§p'regl§?6ﬁ e or

available in mirror |l engt msi aupe thorikzodtml aandi wefr f edal an

unique cooling approach fo9p B MpecYiBS5RbhINbean
transmission from the coolLiingghts sSuemet o the mirror

optic. Oour 2 moment di f f St envteir ailcalplggndefrl ecuseg | aarge n
clodedp force bar system wirtahy brel nudoirnegs caelnocreg Mihce opr ol
neutral axis of the mirroAugtvihhganre$yncshrraatirnonon tt
optical surface. Hori zontally deflecting | arge mir
HXMA beamline at the Canadi
Two vertically deflecting mirror
mirror.
X05L MicroXAS beamline at |
Hori zontally deflecting toroidal
HPCAT Sector 16 at the Adv:
Two sets of |l arge vertical and ho

geometry.

|1 15 Extreme Conditions beail

Source.

A |l arge horizont al and vertical n

BL11 -Glioynstalline Diffractioc

A | arge toroidal mirror and a sma

1 18 Microfocus Spectroscop)

Light Source.

A | arge horizontal mirror with di

system.

* built under licence from the University of
| DT are a | eading supplier of Smal/l KB mirror systerl

withOsald slope error, &nhifphluy erde sepadttatsliezesutand a | o

I DT Small KB Miirm oap eSryasttieams:

I 18 Microfocus Spectroscopy beamline at D[hmond Li ght
XFM beamline at the Austral X nk
Mi cro XAS beamline at the S
Sector 7 at the Advanced Pho
Sector 9 at the Advanced Pho
Sector 33 at the Advanced Ph
Har dRaXy Microfocus beamline ,:x- hfa ’  ﬁka>1*(0tr
Bi oCARS at the Advanced Phot | Y i .
HPCAT at the Advanced Phot oy
GSECARS at the Advanced PHo
Phoeni x beamline at the Sw .

P02 Extreme Conditions beaml.i G0/ DESY (:

** developed by I DT with a grant from the North West
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