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Optical Layout of Montel-CDW IXS Analyzer

= Operation energy: 9.1 keV — Si(008) back reflection
= Angular acceptance : ~ 7.5 (V) x15 (H) mrad?
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Inelastic X-ray beams from 6 D-crystals

= Lambda (Medapix3) 2D detector imaging (right)
= Temperature feedback of D-crystals (below)
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HV Supplies System

HV u0 voltage  ON | OFF| FEMEMEN voltage: [0.982 v 0992V Current (Max): [2.50E0 A 234E2A [(More )
HV ul voltage ON | OFF | EEEEEE Vvoltage: [1.428 V 1438V Current (Max): [2.50E0 A 341E2A [ More )
HV u2 voltage  ON | OFF| FEEMEMEN voltage: [1.478 v 1480V Current (Max): [2.50E0 A 337E2A [(More )
HV u3 voltage ON | OFF | FMEEEEEE Vvoltage: [1520 V 1524V Current (Max): [2.50E0 A 342E2A [ More )
HV ud voltage  ON | OFF| FEEEMEMENE voltage: [1.608 v 1610V Current (Max): [2.50E0 A 3.66E-2A [(More )
HV uS5 voltage _ON | OFF | FMEEEEEE Voltage: [155av | 1559V | Current (Max): [2.50E0 A 353E-2 A [ More )
HV u6 voltage  ON | OFF | EEE@EMENE voltage: [0.000 v 0.000V Current (Max): [2.50E0 A 0.00E0 A [(More )
HV u7 voltage %M EEEEEEEE voltage: [0.000 v 0.000V Current (Max): [2.50E0 A 0.00E0 A [ More ]
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ePID

Blade-type C crystal

D crystal ¢ de-tuning
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Improving D Crystal Support with T Control

= Supporting D crystals at their Airy points reduces lattice bending by gravity.
= EPICS-based temperature control achieving stability : £ 1 mK/24hr.

= Temperature of all D crystals adjusted to align and maintain diffraction
energy and optimize reflectivity
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= Current performance limited by crystal quality of the long D crystals.
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Temperature Response

= Right: All 6 D-crystals control PT1000 sensors

= Below: One D3-crystal fitted with 3 PT1000
sensors: control PT1000 sensor, and two
PT1000 sensors at the crystal ends.
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Temperature stability

Required: <4 mK / 1-week measurement
Before: 100-500 mK

CI:?W Crystals

After: ~0.1 mK =]

Scan: 60 sec
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Summary

We have improved the data rate of the meV-IXS spectrometer by more than 13 times and a
routine energy resolution at 1.7 meV with sharp tails since 2019, allowing soft matter research to

be performed with much enhanced count rate and contrast and enabling science previously
Impossible (notably, on hard condensed matter).

= Temperature stability of the crystal optics analyzer played important role in stability.

Future: Stabilize temperature of crystals for High Resolution Monochromator, using identical
system components.
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