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Laser and Accelerator applications: MEDICINE

Laser-Assisted In-Situ Keratomileusis (LASIK) is the 15t
commercial application of ultrafast lasers (2002) :>

£ e Fabrication of Functional medical
<:| devices (stents, tubes) [E]

e Dental applications & Ear surgery Medical Imaging
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e Electron & lon beams for Caner therapy B/ &

e Sterilization of medical instruments and
products (pharmaceuticals, herbs, cosmetics)

Global Sterilization Market
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Laser and Accelerator applications: ENVIRONMENT PROTECTION

e Reducing acid rains

More than 90% of the sulfur dioxide and about 70% ﬁ! P !%
of the nitrogen oxides are removed with an absorbed ezl :}\ 9‘
dose of about 10 kGy in the combustion gas.

e [lasers improve fabrication and
efficiencies of thin film solar cells.

e Treatment of municipal and industrial Wastes by
lonazing radiation

disinfection of .
municipal wastewater = decomposition of toxic
and sewage sludge substances in industrial
wastewater and
contaminated soil.

e Upgradation of cellulose waste into
Animal feed

Major R&D program conducted by MIT & High
Voltage Engineering Corporation supported by US
NSF. 1.5 MeV electron accelerator installed at the
Deer Island waste water treatment plant in Boston

Success Story




——._ | Ultrafast beams applications: FOOD SAFETY

\ 1 out of every 10 people suffer from food poisoning and

‘-”'/:" @ F ) around 420,000 die annually across the globe (source:WHO) - 44
\ / f/ el :
irradiation :
£'L%) Radioacti Electron B
BENEFITS \J J ;’m: AACESISTENOT
\NNF U
v destroys microorganisms that cause foodborne : W
illness, such as Salmonella, E. coli 0157:H7, ! / \

Campylo-bacterjejuni and Listeria monocytogenes

v eliminates the need for post-harvest fumigants SR G m

: : I & 3
that can Ieave Unde5|rab|e reSIdueS > Most Populaf > ShortTreatmentTime+ f High Depth Perlletrat.ion
v" reduces the need for pesticides when crops are e = i
cultivated \ /
[
v reduces post-harvest losses due to insects > Temperature/Chemical Independent
5 5 o » Applicable to Packaged/Fully Sealed Product
infestation and spoilage > Safe and Effective
v extends the shelf life of foods
More than 50 countries have The global food irradiation market was valued at
approved the use of USS 205.99 million in 2017 and is projected to
irradiation for about 50 food exhibit a CAGR of 4.9% over the forecast period
products, and 33 are using the (2018 — 2026) to reach a total market size of

technology commercially US$325.82 million by 2026.



INDUSTRY

_ Industries MIEEE Products
0 1 2 3 45 6 7 8 9
LY . automobile tires, fuel/diesel injectors,
- Heavy Manufacturing + + - - - - - |+ + heatand fire resistant wires, tubes,
plastic pipes
. . solar panels, exhaust gas sensors,
Micromachining + + |+ + -+ + -+ A 9
additive printing
Optics +  +| - +|- +  +/|- - verythinglass, sapphire, displays
Microelectronics - -4+ 4+ - 4+ + + - memorychips, microprocessors
plastic foam/film, cellophane films,
Chemical industry -/ -/ -1-14 - -1+ - wounddressing hydrogels, plastic films,
cellulose
Light Manufacturing - - - - - - - +| - | medical gloves, rayon fabrics, ( viscose )

1. Cutting, 2. Drilling, 3. Ablation, 4. Dicing,
5. Grafting, 6. Curing, 7. Scribing, 8. Cross-linking, 9.Welding

E-beam Cross linking by industry
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arator business

Industrial lase

S290millio

$16.9
billion
2024

S12.9billion CAGR
2018 4.65%
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The total sales of accelerators is ~ USS5B annually
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Policy (e.9. tax
Incentives)
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