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Geometry: Hettrick-Underwood

Up to 5 gratings

• Monochromator for Soft X-Ray

• Cooling decoupled from mechanics,
no double piping.

• Fully removable holders with optics to
be adjusted and verified at lab.

• High stability and resolution.

• Vacuum level range 10-10mbar

Specifications
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Overall view
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2000mm2150mm

1900mm

Mirrors (SM)

Gratings (VLS)Main dimensions

External views
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Gratings system
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Pitch motion

Sine arm

1000mm

Pitch actuator

Optimized shape

Connection rod

Flexural pivot bearings

Satellite roller screw

Double bellow

2x Encoders + disc
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Gratings system
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Exchange motions

Chamber basePitch base
Cooling base

Gratings (x5) base

Services motionGratings exchange
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Gratings system
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Gratings Holder

Grating Mirror

Fiducial marks

Fine adjustments

Chin guard

Temperature
sensors

Copper pads

Fixed Base

Adjustable base

3 points fixation

No water flow directly on the optics

Fully removable 
with optic
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Gratings system
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Gratings cooling

Movable

Fixed cooling pipes

Grating
(half)

Flexible

ΔT (controled)

ΔT

Utility Model: U202131465

Final assembly

OHFC multi 
foils strap

Peltier

Peltier

Cooling pipes
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Gratings system
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Gratings cooling

Prototype tests results
Grating cooling prototye
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Gratings system
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Motions, grating pitch 
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Resolution <100nrad
Errors below ±0.8µRad

Grating pitch stability

Gratings pitch resonance modes
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Gratings system
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Performances. Theoretical & measured  

Parameter Pitch Exchange

Total range ±5.5deg ±150mm

Resolution 0.105 µrad/halfstep 0.155 µm/halfstep

1st resonance mode 67.6Hz

Parameter Pitch Exchange

Resolution 0.085 µrad/2 halfstep Not measured

Repeatability 0.77 µrad 23.6µrad

1st resonance mode 56Hz

Theoretical

Measured
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Mirrors system
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Mirrors motions
SM162

SM173

SM176

Circular guides

Rotation 

center
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Mirrors system
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Mirrors Holder

Mirror

Fiducial marks

Fine adjustments

Chin guard Temperature
sensors

Copper pads

Fixed Base

Adjustable base

3 points fixation

Fully removable 
with optic

Not rigidly connected 
with optics
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Mirrors system
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Mirrors cooling

Cooling pads

Fixed base

Mirror
(half)

Wet contact

Adjustable gap,
0,1mm Eutectic

In-Ga

Mirror isolated from 
external perturbations

Pads preparation (Ni plated)

Mirror preparation

Final assembly
adjusted

Gap 0,1mm 
Eutectic In-Ga
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Mirrors system
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Mirrors pitch (SM162) 
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Mirrors retraction (SM176) 

Resolution
0,1µrad

Errors below
±2µm
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Mirrors system
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Stability (SM162) 

Mirrors resonance modes
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Mirrors system
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Performances, theoretical & measured

Parameter Pitch (x3) Z (x2), X 

Total range ±1deg +40mm/±10mm

Resolution 0.2µrad/halfstep 0.125 µm/halfstep

1st resonance mode 135Hz

Parameter Pitch SM162 Z SM176

Resolution 0.232 µrad/2 halfstep 0.998 µm/halfstep

Repeatability 1.39 µrad 0.18 µm

1st resonance mode 74Hz

Theoretical

Measured
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Results & Measurements
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First beam

FSM3

Beam

First 0-order of LEG Grating at LOREA FSM3

Monochromator

M1
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Results & Measurements
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First spectra

Gas Cell
Beam

Helium photoionisation spectra at LOREA Gas Cell

2+

3-

3+

4+
5+

6+

N=500l/mm
Exit Slit=50µm
Resolution=18meV

Peak 3-

Monochromator

M1

M3

Exit Slits
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A high performance soft x-ray monochromator has been designed and built at ALBA

1) Grating cooling without any water circulating at the grating moving parts, to minimize
vibrations and potential vacuum problems.
- Water circuit (continuous copper tube) is mechanically decoupled from grating pitch
mechanism.
- Peltier cooling allows for high cooling efficiency and active stabilization of gratings temperature.

2) High stability mirror system
- Cooling geometry is fixed and independent of the motions of the mirror.
- Thermal contact between cooling and mirror is done via a wet interface. It is more efficient
than dry interface, and avoids mechanical deformations of the mirror.

3) excellent results confirmed by metrology and first commissioning results
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Questions?


