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Nothing has changed in nearly 500 vears

Evolution of the Organic Reactor
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Steven Ley, et al
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https A whitehouse goviwp-content/uploads/2018/1 0/Advanced-Manufacturing-Strategic-Plan-2018. pdf

Additive Manufacturing. Additive manufacturing (AM)—the ability to directly create structures using
three-dimensional (3BWprinting and related techniques—is now beginning to realize its revolutionary
potential to impact the comgercial and defense manufacturing sectors, in terms of both cost per part
and system performance. For @gmple, AM of monolithic, high-performance metal parts can provide

huoe waicht cavinoe and narfarmanca cainc far tho asrncnars cactar Qimilark: r\rinting of biological
ce °s® e ’le and safe parts
ms: Addltlve ManUfaCtu rlng powder or living
ce 2fHliE

Th tE I E ly set processing

Pararmeters tat TESUTT TIT TETIaUIE diu TEPEdiauie Prouuction across unierert macnines and across
differentsites, requiring machine/process standardization and reliable constituent material quality. AM
creates a new design paradigm, as parts can be made without the constraints of traditional machining,
casting, or forging processes. Designers must learn how to incorporate AM technology in their future
systems to remain competitive. As the production capacity of AM expands, new standardization efforts,
supported by fundamental research, are needed to ensure the repeatability and reliability of
production parts.

STRATEGY FOR AMERICAN

LEADERSHIP IN ADVANCED

Continuous Manufacturing. Drug manufacturing is traditionally accomplished in large batches, with
MANUFACTURING extensive testing of each\Qatch to ensure consistent quality of the final product. In batch production,
any problem with raw materM™jngredients or processing can scrap entire batches of medicine or result
in expensive product recalls.

AReport by the ) .
SUBCOMMITTEE ON ADVANCED MANUFACTURING Ce >nts into a single

o o

S Su < Continuous Manufacturing s wumsens:

ari N s idigm in specialty

of the ch ]EQ'EI'-'EI ﬁulﬂ rmity, increases

NATIONAL SCIENCE & TECHNOLOGY COUNCIL su ducts and critical

specialty chemicals using smaller, more efficient manufacturing sites. CM also enables shorter

production runs, making small volume runs of specialty drugs and on-demand production of

commodity drugs possible. There are challenges to CM adoption that justify a concerted effort to make

October 2018 the continuous manufacturing of pharmaceuticals and specialty chemicals a national priority. In

particular, research is needed to overcome the technological challenges of integrating sensors and

processing hardware with the control software that allows computers to continuously verify product
quality from millisecond to millisecond.
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an United States Patent (o) Patent No.:  US 10,201,874 B2
Cheng et al. *EW% 45y Date of Patent: Feb, 12, 2019

- 5<E,  US11203083B2 | ARANSRRII
| IRAETE]: 20216127

a2 United States Patent (0) Patent No.:  US 11,203,083 B2
Cheng et al. *E'{"; % @5) Date of Patent: Dec. 21, 2021
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Wavelength : 775 nm
Pulse Width  : 150 fs
Repetition Rate: 1 k~1 MHz A2 ND

Wave Plate Polarizer Filter Shutter
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The Nobel Prize in Physics 2018

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize‘ll

“for groundbreaking inventions in the field of laser physics”

with one half to

Arthur Ashkin

Bell Laboratories, Holmdel, USA

and the other half jointly to

Gérard Mourou

Ecole Polytechnigue, Palaiseau, France

“for the optical tweezers and tl E’I;& ;%&%'iji?& ?%% 20 1 8 f Jg

application to biological systen| 4y J =18
1 W R4 |

Tools made of light

The inventions being honoured this year have revo-
lutionised laser physics. Extremely small objects
and incredibly rapid processes are now being seen

R

the amolifvine material. First thev stretched the laser

YRR\

Donna Strickland

University of Waterloo, Canada

in a new light. Advanced precision instruments are
opening up unexplored areas of research and a
multitude of industrial and medical applications.
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RIKEN Review No. 50 (January, 2003): Focused on Laser Precision Microfabrication (LPM 2002)

3D microstructuring inside Foturan glass by
20014E#24 3L femtosecond laser
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*2Department of Applied Electronics, Tokyo University of Science

In
20064F

FEMERA EJ?JJ

j&Iﬁi Eﬁﬁ* Kazuhiko Shihoyama,*? and Katsumi Midorikawa *!
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*1] aser Technology Laboratory, RIKEN
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4. Waveguide shaping using a deformable mirror

One of the most intuitive beam shaping techniques is the “slit beam shaping™ technique, first
demonstrated by Cheng et al [12] and then applied to waveguide mscription by Ams et al [2].
In this technique, a slit 1s placed m front of the microscope objective used to focus the laser
beam inside the substrate. The slit is orientated parallel to the sample translation direction and
its purpose 1s to reduce the numerical aperture of the focused beam in the axis perpendicular
to the waveguide axis, increasing the laser spot size in this axis and widening the width of the
modified region. Using a two-dimensional deformable mirror it 1s possible to replicate the sht
beam shaping technique by focusing the beam in only one axis to produce a line focus in front
of the microscope objective. In contrast to the slit beam shaping technique, the two-
dimensional deformable mirror offers the possibility of varying the width and orientation of
the line focus during the inscription.

FREE Heriot-Watt K2 FST RIS "SRESEERS" %=
FREIR (first) EHCheng FAREH.

time. The NA of the beamlets determines the final focal spot size. As a result of the lack of
complete spectral overlap in the out-of-focus regions. the peak power and correlating intensity
of the beam is markedly lower in these zones. The reduced out-of-focus intensity mitigates
integrated nonlinear effects such as self-focusing. The utility of the SSTF focal geometry for
micromachining. was first demonstrated by He et al [8] with application to microfluidics. and
Vitek et al [9.10] with application to low numerical aperture machining at millimeter depths
inside optically transparent materials. Vitek et al showed that targeted ablation with 50 pJ. 60
fs pulses at 0.05 NA through 6 mm of fused silica was possible with SSTF. while these same
beam parameters resulted in filamentation and tracking throughout the solid when a standard

EERIZhZH W KFERZFE, OSA Fellow, Jeff |
SquierZIZEEIS N HBEfRIEH: “F. HeZFEEIR (first)
Er s HEREAR" . F He 2RS4,

BY V.

focus the writing beam inside the sample. A 350 um
width slit is placed before M.O.1 in order to generate an
elliptical beam and thus a disk-shaped focal volume, as
first reported by Cheng et al. [23] (see also [17,18]). A \/4
wave plate polarizes the beam circularly so as to reduce
propagation losses [24] and to minimize the appearance of]
periodic nanostructures [25,26]. A processing depth of]
1.56 mm was used because NLP effects are clearly observ-
able for sufficiently high pulse energies, while SA effects

can still be compensated by the combination of low NA op-

AT SEEXF AR BRI AR REIR
(first) IR "BREEFERZ" HAFIEHRSTH.

g to spherical plasma hot spots. Local held enhancement
results in asymmetric growth along the direction perpen-
dicular to the polarnization of the incident laser beam, while
a cavity-like amplification process triggers the alignment in
highly periodic grating planes. Despite the lack of exper-
imental studies which confirm this process in detail, first
steps towards an explanation have been made recently [22].

Based on scanning electron microscopy (SEM) of cleaved

MIEARMEEIZE XN AYIRARTEK A
Tuennermann FFZTFL INLHEIAFRRISE—E (first
steps)
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Laser-Based Nano
Fabrication and
Nano Lithography
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Pavel Polynkin
Ya Cheng Editors
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ZE3Dprint.compliy (EFRER3DEILERARMEY) 1EiREE ERAAY
R RBERANETITHREIARRIEBERIERAR (a viable

commercial technology in manufacturing microfluidics) .

SD)PRINT.COM”

THE VOICE OF 3D PRINTING

Researchers Improve

Femtosecond Selective

Chemical Etching

January 10, 2019 » by Clare Scott « 3D Printing « Science & Technology

The manufacturing of microfluidic channels is complex. Currently, it often
involves a lot of manual labor, fusing several different parts or a chain of
technologies working together. Although early stage this picosecond

approach may lead to a viable commercial technology in manufacturing

microfluidics.

Authors of the paper include Xiaolong Li, Jian Xu, Zijie Lin, Jia Qi, Peng
Wang, Wei Chu, Zhiwei Fang, Zhenhua Wang, Zhifang Chai and Ya Cheng.
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