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fCCD: fast CCD camera



BEAMLINE LAYOUT OVERVIEW

3

TARDIS chamber

The new holography chamber will be connected to the end of 
current CSX beamline downstream TARDIS end station.

Beam can be focused in TARDIS or HOLOGRAPHY chamber (4 m along beamline).

Holography chamber



➢Pre-start findings:

None

➢Post-start findings:

A1 drawing to be approved and released

SELF IDENTIFIED PRE- and POST-START 
FINDINGS 
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PRIMARY CAPABILITIES
➢Establish world-leading time-resolved x-ray holographic imaging capability at the 
beamline CSX, NSLS-II. 

In-situ experimental condition: 
i. In-vacuum electro-magnet
ii. fCCD detector   
iii. Translation motions of detector

More (excluded from ERR): 
i. high frequency electrical field (~ns)
ii. Multiple samples at a time
iii. Temperature control on sample board

NEW    CHAMBER

Requirement: 
• Study magnetic materials as a function of 

temperature and magnetic field.
• 2D detector for imaging.
• Flexible detector-sample distance.



HOLOGRAPHY END STATION OVERVIEW
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HOLOGRAPHY SETUP
IN VACUUM ELECTRO-MAGNET 
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ELECTRO-MAGNET COILS

COOLING BLOCK

FEEDTHROUGH 
& SUPPORT

ELECTRO-MAGNET YOKE 
WITH APERTURE

HALL
SENSOR

Max: 0.7 T @ 4 A (64 W)



HOLOGRAPHY SETUP
SAMPLE, SAMPLE HOLDER & MANIPULATOR 
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SAMPLE 
POCKET

SAMPLE 
COOLING

SAMPLE PCB 
& CONNECTORS

SAMPLE 
HOLDER 

& 
COOLING

SAMPLE 
MANIPULATOR

Capabilities:

➢ Multiple samples at a time
➢ High frequency electrical field 

(up to 18 GHz)
➢ Water cooling of the sample 

board (not in use)
➢ Adjustable sample temperature 

(TEC on sample board)



HOLOGRAPHY SETUP
fCCD, BEAM STOP & COLD FINGER
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fCCD COOLING BLOCK
& BEAM STOP

COLD FINGER

FEEDTHROUGH 
& ELECTRONICS

ALUMINUM FILTER

The fCCD used is identical to the one 
used in TARDIS. Liquid Nitrogen 

cooling, standard operation at CSX



HOLOGRAPHY SETUP
F-CCD X-Y-Z MOTION MODULE
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 X, Y -MOTION: 
• Lead Screw & nut: MISUMI MTSWK16240S44 & MTSGR16
• Linear Guides: McMaster-Carr 5708K25 & 5708K992
Z – MOTION
• Jack Screw: DUFF-NORTON TM-2625-4
• Linear Guides: THK HSR20A-2-QZ-420
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fCCD: fast CCD camera



RSC REVIEW & RADIATION SAFETY MEMO
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New CSX holography chamber 
design meets the NSLS-II 
shielding policy.

• CSX has been in safe operation for > 3 years.
• Configuration control: a blank flange or a fCCD detector 
• New vacuum switches (PPS)

End of the beamline 
flange:



RSC REVIEW & RADIATION SAFETY MEMO
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• CSX has been in safe operation for > 3 years.

The resulting does rates on contact with the 
new beam stop are negligible (<0.001 mrem/h).

Configuration control
• Blank flange (current)
• fCCD detector (new)



Hazard Mitigation

Radiation Analysis shows no impact to existing 
configuration

Cryogenics Handle following beamline ESR and wear 
required PPEs.

Pressure Safety Burst disk installed, 1/3 psi pressure relief on gN2

venting system 

Magnetic field 5 gauss line was measured, within vacuum 
chamber.

Electrical EEI, grounding, installation according to code

HAZARD IDENTIFICATION & Mitigation
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USI (Unreviewed Safety Issue) Evaluation Negative. 

ESR & NSLS-II PASS
• CSX beamline (23-ID-1) ESR updated with new holography chamber, and approved 

within ESR system.
• CSX defined as a single resource in PASS.
• Technical commissioning proposal (#303014) and SAF (#303882) submitted and 

approved.
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fCCD: fast CCD camera



• PPS: new dual vacuum switches were
installed for CSX holography chamber
and certified (Aug. 21-24,2018).

• Utilities: DI water integrated for
cooling in-vacuum magnet (Sep. 20,
2018). Existing circuit on DI water
manifold was used.

• EPS: 2 gate valve, chamber pressure,
flow rate. Programming and tested by
Garrett.

• Control: Single axis motor of sample
manipulator. Tested and EPICS
software ready.

Pillar II: Hardware

16



Lead Beamline Scientist Claudio Mazzoli

Authorized Beamline Staff
Wen Hu
Stuart Wilkins

Beamline Supporting Staff
Daniel Bacescu (mechanical engineer)
John Sinsheimer (control engineer)
Andrew Mingino (technician)

Pillar III: Personnel
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All staff members have completed required training.


