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* Introduction to Company

 Overview of Capabilities
— Coating
— Assembly
— Lithography

— Machining
 Novel target designs
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Company History

e Setup April 2009
e Access to STFC

— Components
— Services

— Full experimental campaign delivery
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Presentation Notes
Spinout company, founded 2009 to provide commercial access to STFC target fab expertise and facilities.
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Thin Film Coating

e Plastic Coating
— Parylene Spin and Dip Coating

e Sputtering Plants
* Electron Beam Deposition

 Thermal Evaporation

* Electroplating B
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Presentation Notes
A dedicated thin-film coating laboratory provides a solid base of coating capabilities which  services the production needs for high rep-rate target delivery as well as providing good research and development facilities to investigate new target technologies. 

Plastic Coating
Plastic Parylene coatings available in Chlorinated and Non-chlorinated  Parylene films available in the range 0.05 - 25.0 μm. 
Spin and Dip Coating
Coating Formvar, Polystyrene.
Dip coating better for thickness of 500nm+ for formvar Formvar and PS 15nm-2.5um
Sputtering Plants
RF and DC power supplies enabling co-deposits.
Thermal Evaporation
Standard Thermal Evaporation for fast turn-around production of thin films, filters, plasma mirrors.
Electron Beam Deposition
Multi-layer and thicker coatings eg layered foils for AFI targets – 25um layered coating
Electroplating
Au, Cu, Pd

Sputtering Metallic, co deposit and also Compounds eg CsI
Ebeam Metallic, Components CsI
Thermal – Metallics only

New developments include the capabilities for structured coatings with microstructures incorporated into the thin films.
Structured (GLAD Coatings)
Glancing angle deposition causes microstructures through shadowing

AFI studies of e transport in AL-Cu-Al foils on end of cones, looking for time at which Cu layer lights up
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Micro-AssembI_

* |n-house fabrication technicians

 Dedicated assembly stations

* Bespoke Jig Design
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Presentation Notes
Access to a number of fully trained time fabricators to enable the group to be able to respond to daily changes in target design geometry.
Extensive expertise in the process of micro-fabrication at the sub-mm level and an understanding of the problems that this poses.
Bespoke jig design for the more complex 3D targets to ensure high repeatability of results and ultra precise assembly.
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Electroplating and LiWapEy

e Photolithographic mask
production

e E-beam mask production
* Deep reactive ion etching ff§

e \Wet processing
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Presentation Notes
We work closely with the Central Microstructure Facility with its considerable experience and are also developing in-house techniques for the wafer-based manufacture of MEMS devices, especially high aspect ratio structures. Access to extensive electroplating and MEMS capabilities for production of micro and nanometer target geometries.

Processing steps can typically include:-
Photolithographic or e-beam mask production
Deep reactive ion etching
Wet processing
These process allow the production of large numbers of high specification targets that could not possibly be produced in other ways. 
Examples include
Disk based targetry is being developed for use on the high rep-rate Astra Gemini system
Mass production for LIBRA ion source grant

Vane Targets – 2um thick Si vanes with 2um spacing dimensions 80um long x 40um high
Ultra-thin membrane targets - 32um diameter, 40nm thick SiN membranes supported on 1μm wide, 40nm thick arms over hole etched through 400μm thick Si.
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High Precision Micro-engineering

 Micro-machining S
— CNC milling machines

 Bespoke Assembly Jigs

* Specialist Electroplating g"""

 Mass production r”

— Holhraums and cones
— X-ray Backlighters il
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Presentation Notes
The Precision Development Facility of SSTD has extensive capability in precision micromachining, particularly with two HAAS and one KERN CNC micro milling machines. The PDF also has experience in producing specialist prototypes of targets at short notice.
Scitech Precision can supply:-
Micromachining / Micro-component manufacture
Bespoke high precision assembly jigs
Specialist Electroplating

Recent successful projects include:-
Mass production trials for holhraums and cones
Automated mass production of x-ray backlighter targets
Mass production of embedded disk targets
X-ray collimator targets
Stepped targets
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Characterisation o

e High specification optical microscopes
e Coordinate measuring microscope

e SEM with EDX

e Wyko white light interferomete

e Surface profiling systems
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Large scale investment into characterisation equipment has led to the Target Fabrication laboratory having an extensive suite of instruments that are specifically geared towards characterisation of high power laser targets.
Facilities include:-
High specification optical microscopes with advanced contrast techniques
Co-ordinate measuring microscope with laser scan system
SEM with EDX, Backscatter detection, 3D image capture and surface reconstruction and measurement
Wyko white light interferometer with advanced film analysis software.
Surface profiling systems for thin film measurements and surface characterisation.
Access to other equipment including
AFM systems
X-ray defractometer
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Micro Cone production S

 Experimental campaigns in
US and Japan

e Variable geometries

— Standard Cones

— Parabolic Cones

— Layered Cones (under L ‘/ k 6 : D A
F4 4

development) ( y.
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Foam Holding Cones

e Astrophysics Simulations
In France

 Shaped Plastic Cones

PLAN A: TARGET A2

e Foam filled at St Andrews
University
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Copper Cone Targets

e Machined copper cones for X-ray
scattering experiments

* Precision foils mounted onto cone tips

e Full experimental support
— Alignment wires
— Test targets

— Full assemblies




citech@

PRECISION

lron Step Targets

e Step targets for shock experiments

* Precision machined

L] H
e 10 um feature sizes
X =542.993 um X =542.993 um
Y = 363.231 um Y = 567.085 um
Z = 30.948 um Z = 40.741 um

Distance : 204.089 um CenterZ : -——--

e Characterisation
— Surface roughness

— Step heights
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Shock Breakout from surfaces a known distance apart
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Micro-Dot Targets

SIDE VIEW FRONT VIEW

* Multi-layer foil

e KBr Coating through mask

e Full characterisation of dots
— Diameter

— Thickness L3
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Shock Breakout from surfaces a known distance apart
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X-ray Backlighter and Shock Targets

* Shock experiments in
Japan

* Integrated assembly

— Collimated X-ray
production

— Diamond targets for
shock measurement
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Cu foil 1mm in front of pinhole
Pinhole 50um diameter through 400 um of Au (stepped to be wider at entrance)
Plastic layer for damping
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Thin Foil Targets

* High repetition rate experiment in US

e Boron Carbide and Carbon foi

e 500 nmand 1 um
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Foils of BC4 and C floated onto the mounts for shipping 
Boron Carbide Targets, 500nm and 1um.
Carbon Targets 500nm and 1um
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