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entered into pursuant to Section 2079 et seq. of Act No. 89/2012 Coll., the Civil Code, as amended
(hereinafter the “Civil Code“)

I. THE PARTIES:

1. Buyer:

Fyzikální ústav AV ČR, V. v. i.

(institute of Physics of the Dech Acodemy of Sciences, public research institution)

with its registered office at Na Slovance 2
PSČ 182 21 Praha S
represented by: prof. Jan Řídký, DrSc., the Director
Registered In the register ot public research institutions of the Ministry
Czech Republic
Bank: UniCredit Bank Dech Republic, a.s.
Account number: 2106551053/2700
Id. No.: 68378271
Tax Id. No.: CZ68378271

(hereinafter the “Buyer“)

and

2. Seiler:

ot Education, Youth and Sports ot the

MIT, spol. sr. o.

with its registered office at Praha 4, <lánova 71/56, PSČ 14700
registered in commerdai register kept by the Municipal court ot Prague, item C 10259
represented by Martin Moser, the statutory representative
Bank: ČSOB, as.
Account number: (USD) 576978693/0300
Id. No.: 46348395
Tax Id. No.: C246348395

(Hereinafter the Seileť‘; the Buyer and the Seiler are hereinafterjointly referred tD as the “Parties“ and each
oř them individually as a “Party“).

enter, on the present day, month and year, into this Purchase Contract (hereinafter the ‘Contract“)

Ii. Fundamental Provisions:

2.1 The Buyer is the beneficiary oř a subsidy from the Ministry oí Education, Youth and Sports oř the Czech
Republic for the project “ELl: EXTREME L1GHT INFRASTRUGURE — phase 2“, reg. No.
CZ.02.1,01/0.0/0.0/15_008/0000162, within the Operational Programme “Research, Development and
Education (hereinafter the “ELI-Beamlines Projed“).

2.2 The objective oř the ELI-Beamlines Project is to build and operate an international research laboratory
(research facility) utilising the latest generation oř laser technology with subsequent implementation ot a
series ot projects in basic and applied research.

2.3 With a view to successful implementation oř the EL1-Beamlines Project, tis aiso necessary to provide for
the subject oí performance ot this Contract. The subject oř performance oř this Contract will become part
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of the infrastructure for research, development and innovations, EL1-Beamlines (hereinafter the “Ell

Beamlines lnfrastructure“), and will further be used for implementation oř research projects.

2.4 The Seiler has been awarded a pubiic contract entitled Beam transport mirrors for the U laser beam

lineť‘

(hereinafter the “Tender Procedure“).

III. Subiect ot the Contract

3.1 This Contract stipulates the obľgation oř the Seiler to supply to the Buyer and transfer to the Buyer the

ownership title to a set oř 1 Petawatt, 30 J, 30 fs, 10Hz, 820 nm beam transport mirrors for the Ell 13 laser as

specifIed in the proposai oř the Seiler (prepared together with Newport Corporation‘s Spectra-Physics Lasers

Group (“Coating Provider“), the company polishing and coating the mirrors), attached as Annex No. 1 to this

Contract (hereínafter the “Proposaľ‘) ín the quantity and qualíty specífied therein (the above-specified mirrors

are hereinafter reřerred to aiso as the “Mirror“ or „Mirrors“).

3.2 The Sefler‘s performance shali aiso include:

- transport of the Mirrors to the place oř dehvery as specified In art. VII. hereoř including sufficient transport

insurance and clearing the Mirrors for export (aIl export customs duties, costs and formalities);

- delivery oř each Mirror set with description oř proper handling, storage, cleaning and transport procedures

In electronic řorm;

(The Mirrors and the perřormances pursuant to par. 1 and 2 of this Article hereof are hereinařter aIso

referred to as the “Supply“)

3.3 The Buyer agrees to take over the Mirrors with au the required documents dehvered propeny and in due time

and pay the Purchase Price for them to the Seiler as specifled in Art. V. hereof.

3.4 The Seiler undertakes to duly dehver, under the terms agreed herem and within the time frame agreed herem,

at his own cost and risk the Mirrors to the place oř delivery as speciřied In art. VII. hereoí. The SeIler shall be

responsibie for delivery oř the Mirrors fufly in accordance with this Contract and au its Annexes, his bid

submitted within the Tender Procedure and valid Iegal, technical and quahty reguiations.

3.5 Notwithstanding anything to the contrary stated In the Proposal the foilowing ruies governing some íeatures

related to nature and the course oř deľvery oř the Mirrors and pridng shaul apply: transport oř the Mirrors to

the place oř dehvery by the Seiler inciuding insurance and export duties (par. 3.2 and 3.4 hereof), time of title

and risk oř damage transfer (art. IV. hereof), VAT, export and import obIigations distňbution between the

Parties (par. 5.2 hereoř).

IV. Ownership Title

The ownership title to the Mirrors shali pass to the Buyer upon execution of the handover protocol attesting to the

handover and takeover oř the Mirrors at the place oř deľvery, at which time the Buyer aiso assumes the risk of damage

to the Mirrors.

V. Purchase Psice and Payment Terms

5.1 The purchase price for the subject-matter oř this Contract as set out in Art. lil was set on the basis oř the

SeIler‘s bid submitted within the Tender Procedure as the maximum price that cannot be exceeded, In the

amount oř SUS 770 880 exci. VAT (in words: seven hundred and seventy thousand eight hundred and eighty

USD), (hereinafter the “Purrhase Price“).

The prices oř individual Mirrors are given In Annex No. 1 hereto.

5.2 AIl the prices set out in this Contract are exclusive oř VAr paid In the Dech Republic which will be paid by the

Buyer. The Seiler is responsible for clearing the Mirrors for export (export customs íormalities and řmnancial

duty iř any). The Buyer Is responsible for clearing the Mirrors for import (import customs formaiities and

financřai dury if any).

5.3 The Purchase Price mncludes au the costs related to the perřormance oř the subject of this Contract. The
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Purchase Price for the subject oř performance set out In Art. Iii. hereoř is the maximum permissible price. The
Purchase Price is independent oř the development oř prices and changes In the řoreign exchange rates.

5.4 The Ruyer agrees to pay the Purchase Price to the Seiler In accordance with the Terms and Conditions oř Sale
inciuded In Annex No. 1 hereto.

5.5 lnvoices shall be payable within thirty (30) days oř the invoice date (hereinařter the ‘Maturity Period).
Payment of the invoiced amount means the date Of its remitting to the SeiIer‘s account. In conřormity with the
applicable tax reguIations oř the Czech Republic, the tax documents — invoices issued by the Seiler hereunder
shali include particularly the foilowing detaiis:

a) the business name/designation and registered ořfice oř the Buyer
b) the tax identiřlcation number ot the Buyer

c) the business name/designation and registered ořřice oř the Seiler
d) the tax identification number oř the Seiler

e) the registration number oř the tax document

ř) the scope and object of the supply

g) the date oř issue oř the tax document

h) the date oř the suppiy or the date oř acceptance oř the consideration, whichever Is earlier, iř it diřřers
from the date of issue oř the tax document

i) the price oř the suppiy

fl a deciaration that the charged suppiy Is provided for the purposes oř the “ELl: EXTREME LIGHT
INFRASTRUCTURE — phase 2“ project, reg. No. CZ.02.1.O1/0.O/O.0/15_008/0000162.

and must aiso be in conformity with any doubie taxation treaties appVcabie to the given case.

5.6 The ast invoice in each caiendar year must be delivered by the Seiler to the Buyer‘s řiiing department not later
than by 15 December oř the given caiendar year. Ifa tax document — invoice is not issued in conformity with
the payment terms stipuiated by the Contract or iř it does not comply with the requirements stipulated by law
or iř tis not deiivered to the Buyer by the ařorementioned date, the Buyer Is entitled to return the tax
document — invoice to the Seiler as incomplete, or incorrectly issued, for suppiementation or issue of a new
invoice, as appropriate, within řive (5) business days oř the date oř its dehvery to the Buyer. In that case, the
Buyer is not In delay In payment ot the purchase price or part thereoř and the Seiler shafl issue a corrected
invoice with a new identicai Maturity Period, which shali commence on the date oř delivery oř the corrected ar
newiy issued tax document — invoice to the Buyer.

The Buyer‘s invoicing detaiis are set out in Art. I hereoř,

Vi. Times ot Performance of the Subject oř the Contract

6.1 The Seiler undertakes to duly deľver the Mirrors speciřied in Art. Ul paragraph 3.1 hereoř by not later than 12
months řrom signature oř this Contract by the Parties and the Buyer undertakes to take delivery oř such duly
deiivered Mirrors; the handover oř the mirrors shafl be subject to a handover protocoi to be drawn up and
executed by the parties as deřined below.

6.2 The Seiler shall be entitled to dehver the Mirrors to the Buyer prior to the agreed deadiine řor their handover
as defined In Section 6.1 under the conditions stipulated In par. 8.3 of this Contract

Vii. Place ot deiivery

The place oř deiivery shafl be ELl Beamflnes řacihty, Dolní Břežany, district Prague-west.

Viii. Acceptance of the Mirrors

8.1 Acceptance oř the Mirrors shan occur prior to shipment oř the Mirrors (rom the Coating Provider based on a
review oř the FinaI Data Package submitted electronically and on CD. The Finai Data Package consists oř the
inřormation stated In the Proposal.

ShouId the Seiler faii to provide the Buyer with the compiete Fina) Data Package, the subject oř the Contract J
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Supply shail be not considered complete and fit for deiivery / acceptance by the Buyer.

8.2 In case the Mirrors will not be delivered personaliy by the Seiler acceptance will be carried out with the

Coating Provider. The Seiler Is obligated to empower such person to take part in acceptance oř the Mirrors.

8.3 Partial deiiveries ot the Mirrors prior to f)nal delivery deadiine (par. 6.1 hereof) shaii be accepted by the Buyer

without any further conditions. However, not more than one acceptance procedure per month regarding

partial deliveries oř the Mirrors shail take place.

IX. Warranty and Claims Based on Defects of the Supply

9.1 The warranty provided for the Mirrors Is stated in Annex No. 1 hereto (hereinařter the “Warranty). The Suyer

shail raise a warranty claim against the Seiler without undue deiay after ascertaining the non-conformance, but

not iater than on the last day ot the Warranty Period (as delined in Annex No. 1 hereto), by means ota written

notíce sent to the Selier‘s authorised representative for technical matters set out herem. A damm sent by the

Buyer on the ast day ot the Warranty Period shali be deemed to be made in time.

In the written warranty ciaim, the Buyer shali describe the non-conformance.

9.2 The Seiler agrees to remove the claimed non-conformance ot the Suppiy free oř charge, provided it is covered

under the Warranty.

9.3 The Seiler undertakes to remove any non-conformance covered under the Warranty in a manner and within a

commercialiy reasonabie time.

9.4 in the event oř removai oř the ciaimed non-conformance, the Parties shafl eXecute a record on removal of the

claimed non-conformance, ín which they shali confirm that the non-con(ormance has been removed.

9.5 In addition to the exceptions hsted in the Proposal, the Warranty shafl not apply to defects caused by

unprofessional handling, incorrect or unsuitabie maintenance, non-compliance with the Coating Providers‘

rules ot operation and maintenance of equipment accepted by the Buyer from the Seiler or the Coating

Provider upon acceptance, or those oř which the Seiler or the Coating Provider advised the Buyer in writing.

The Warranty shail aiso not apply to defects caused by gross negiigence or intentionai conduct.

X. intentionaliy omitted

Xl. Termination of the Contract

11.1 This Contract may be terminated by its performance, agreement ot the Parties or withdrawal from the Contract

on the grounds stipulated by law or in the Contract.

11.2 The Buyer is entitled to withdraw from the Contract without any penaity from Seiler in any oř the foliowing

events:

i) the Seiler has materiafly breached the obhgations imposed thereon by the Contract;

ii) insolvency proceedings are initiated against the Seiler‘s assets;

iii) any costs paid by the Buyer In accordance with the Contract wifl be considered inehgible (i.e. paid In

breach oř ruies oř the respective Operationai Program) for the reasons caused soiely by the Seiler.

11.3 The Seiler is entitied to withdraw řrom the Contract without any penalty řrom Buyer in the event ot materiai

breach ot the Contract by the Buyer.

Xii. Representatives, Notices

12.1 The Seiler has appointed the foilowing authorised representatives for communication with the Buyer in reiation

to the subject oř performance hereunder:

In technicai matters:

Thomas Meier

E-mail: meier@mit-laser.cz, tei.:+420 777 708 931
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12.2 The Buyer has appointed the foliowing authorised representatives for communication with the Seilern relation
to the subject of performance hereunder:

In technical matters:

Dr. Stefan Borneis
E-mail: stefan.borneis@eh-beams.eu, tel.:(-420) 266 051 424

12.3 Unless this Contract stipuiates otherwise, any and au notices that are to be or may be made between the
Parties under this Contract must be made in writing and dehvered to the other Party by an internationally
renowned courier service (Federai Express, DHL, etc.), in person (with written confirmation of acceptance) or
by registered post.

XIII. Choice of Law

13.1 This Contract and au the iegal relationships arising out oř it shall be governed by the Iaws oř the Czech Republic,
notwithstanding anything to the contrary stated in the Proposal.

13.2 The Parties acknowiedge and note that the provisions of the Civil Code shall apply in matters that are not
explicitiy regulated by this Contract and the Proposai, including the Terrns and Conditions included in the
Proposal. Except as expressly stated in the provisions contained in the main body ot this Contract, in the event
of any conflict between the provisions contained in the main body of this Contract and the Proposai, the
provisions contained In the Proposal shall control and take precedence.

13.3 Any and alt disputes arising out ať this Contract ar the legal relationships connected with the Contract shafl lze
resolved by the Parties by mutual negotiations. In the event that any dispute cannot be resolved by
negotiations within siXty (60) days, notwithstanding anything to the contrary stated In the Proposal, the dispute
shail be resoived by the competent court in the Czech Republic based on application of any oř the Parties.

XIV. Final provisions

14.1 The Buyer hereby declares that tis not with respect to the subject hereof an entrepreneur and that the subject
of the Contract doesn‘t fali within the scope oř any ot its entrepreneurial activities.

14.2 The Contract, together with the Proposai, represents the entire and comprehensive agreement between the
Buyer and the Seiler.

14.3 The Seiler undertakes, under the terms and conditions hereof, In accordance with instrudions issued by the
Buyer and using aIl necessary prořessionai care, to:

i) duly archive au written material prepared in connection with the execution of this Contract and to provide
access to the Buyer to these archived documents until 2028;

Ii) cooperate during financial inspections carried out in accordance with Act 320/2001 Coll., on Financiai
lnspections, as amended, Le. to aliow the Managing Authority oř the Operational Program Research and
Development for Innovation (hereinafter the “Sponsoť‘ and the “RDIOP“) to access aiso those portions oř
the tender (bid) submitted within the Procurement Procedure, the Contract, Orders and related
documents which may be protected by special legal regulation, given that alt requirements set forth by
iegal regulation with respect to the manner of eXecuting such inspections will have been observed; the
Seuier shail bind any ot its sub-contractors to compiy with this obligation accordingly.

14.4 In the event that any oř the provisions of this contract shall later be shown or determined to be invalid,
ineffective or unenforceabie, then such invalidity, ineffectiveness or unenforceabiiity shall not cause invalidity,
ineffectiveness or unenforceability of the Contract as a whoie. In such event the Parties undertake without
undue delay to repiace after mutual agreement such invalid, ineffective or unenforceable provision oř the
Contract by a new provision, that in the extent permitted by the Iaws and regulations of the Czech Repubiic,
relates as dosely as possibie to the intentions oř the Parties to the Contract at the time of creation hereof.

14.5 This Contract becomes valid and etfective as ot the day oř its execution by the authorised persons oř both
Parties.

14.6 This Contract may lze changed or supplemented soleiy by means ot numbered supplements in writing,
furnished with the detaiis ot time and place and signed by duly authorised representatives oř the Parties.
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14.7 This Contract Is drawn Up fl kur (4) counterparts, each of which Is deemed to be the original. Each Party to the

Contract shall receive two (2) counterparts. The following Annexes are an integral part ot the Contract:

Annex No. 1: Proposal

(Where the Proposal stlpulates any rules for relations between the Coating provider (or Newport Corporation)

and Ws clients such rules are deemed 25 rules ot the Seiler for the purposes ot this Contract).

14.8 The Parties, manifesting their assent with its entire contents, affirm the Contract with their signatura.

In Prague, on 7 2015 In Prague, on 2016

For: Fyz ‘

Name: prq‘f. Jan Řídký, Drsc.

Title: Director

Fyzikální ústav AV ČR
veřejná výzkumná instituce

18221 Praha 8, Na Sovance 2

F

Martin Mos«‘

Title: Statutory body

M ii Lasery,
ajemná mechanika

MIT p.$ Klénova 56, 14700 Praha 438-
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NI (ľ Lasery, fotonikaajemná mechanika

Spectra-Physts
A Divscn ot Newport Corporalion

TECHNICAL S PRICING PROPOSAL
For L3 Petawatt High- Intensity Laser Beam

Transport Mirrors — HR and Leak Mirror
®820nm, 30J, 3Ofs

May 2W“, 2016

Commercial in Confldencc: Limit distribution to partes referenced berem.
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PROPOSAL CONTENTS

Secüon Descňp6on

L Related Experience

2. Mirror Substrate specifications aud exceptions

a. TM-45S, TM-45P, LM45S

B. TM-30S

c. TM-17.5S, TM15S, LM-15S

d. Substmte Matena!

e. Substmte Quality

f. Substrate Marking

g. Witness samples

3. Coating Speciikation

a. Turn Mirror

b. Leak Mirors

c. Exceptions

4. Pdcing

5. Test Procedures

6. Product Acceptance

a. Aeceptauce

b. Proposed Mateňal Review Board (MRB) Procedure

C. Warranty

7. Terms and Conditions—Compliance, Claňflcations, and Exceptions

Revision 05/26/2016 ÁjincxNz,. I ‘qosaI Fage 2
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1. Relevant Experience

In summaiy, Newport Coiponúon‘s Spectra-Physics Laser business‘ (“Speefl-Physics, or SP“)
capabilities in Cus(om Opú cal Coatings include:

• Multiple coating-pmduction techniques: lon-beam sputteňng, Ion-assisted deposition 8:
Eleebvn-bearn deposiúon.

• Precision, large-arca elecwon-beam-evaponted optieal coatings deposited on substrates up
to 0.9-Meter apeiture with higb uniformity.

• High laser-damage-threshold coaúngs ineluding NIR reBectors exceeding 60 J/cm2 at
I 064nm over 0.7M aperwre wi(h 10 ns pulses, and liV dichroies that withstand 7 J/cm2 of
3 ns pulses.

• Law coating stress and pmprietaiy sWess compensation techniques enable us to consistently
meet sh-ingent reflecÉed wavetřont specilicaúons such as:

o )J8 peak-to-valley plus RMS slope enon below )JI00/cm on flltered data of 60cm
BK7 NR mirrors forthe MF program at LLNL.

o XJl0-wave level on VIS and NW-coatcd componcnts for laser pwjects such as NIF
Small Opúcs and SP interna] laser mirmrs.

• Law absorption caaÚngs, reflectors as Iow as I OppM at I micron wavelength as measured
by laser calorimety.

• Film thickness is diwctly monitored and cantrolled to 1% rms level of accuracy to achieve
cha]lenging spectra] targets such as SBS suppression on NW transport mirors and above
98% transmission passbands on polaňzers.

• Custom optics for Spectra-Physics CW 8: Pulsed SP lasers, including:
o Low bss, environmentally stable reflectors and outcouplers for ion lascrs
o Broadband dispersion-cornpensated rnirrors for tunable ultrafast Iasers
o HigJi-fluence mirrors and polarizers for Q-switched GCR, high-peak 8: high

avemge power lasers

• The coating facility has a compbete ainy of metmbogy, cleaning, mechanical and software
support tools, th alb manufacmňng sub-systems managed under Spectra-Physics Master
Quaiity Plan.

For nearly 25 years, Spectra-Physics has panieipated in largc-opúcs pmgrams, pmviding precisionlaser opdes to a variety ofprograms, some examples include:
• High-fluence Mirmrs and Polaňzers for the mertha] ConÍinement Fusion Program atLawrence Livcrmore National Laboraory, VS, such as:

o Nova Laser: Pmduced lOS3nm minors to 92cm aperture.
o Beamlet Laser: Pmdueed 1053nm mirrors and polaňzers to 70cm aperture.

Rcvision 05/26/2016 ÁnnnNu. I -I‘rq,in! Page 3
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o National lgnition Facility: PresenUy in pmduction ofabout 760 large optics.
vaňous 1053nm/3Slnm miuors and 1053nm polarizers to 80cm apeflures.

• HAPLS High energy fluence mirrois for Petawatt laser thmugh LLNL

• Orion program at AWE —>80 High- flueiwc UV dichmics — HR 35 lum, HT @ 527nm/
1053nm

• LBNL — High lluence Mirmrs for the BELLA laser program HR 750-850nm

• PHELDC Laser @ 651 Darmstadt, Germany - High fluence Mirmrs and Dichroies
1053nm

• Metcr-class, High-flucnce 15V, fluodne-resistant Mirrors and Windows for exchner lasers
at the Los Alamos National Labontory and the Naval Research Laboratory, W.

• High-íluence Min-ors and Polaňiers for the international ICF community In Japan and the
UK.

Cunently, Spectra-Physics has eXcess, large-opúcs marnifacwňng capacity available to support the

production ofoptics for the L3 Petawatt high energy transport mirrors.

2. Mirror Substrates — Spcciflcations

a. TNI-458, TM—ISP, LM-45S — Dimensions

TM- 455, TM4SP, LM

REQ ID 45S Specmcauon Tolerance

REQ-0l5795/A Shape Rectangular

REQ-015796/A Length (L) mm 440 +0/-l

REQ-015797/A Height (H) mm 290 +0/-l

REQ-015798/A Thickness 75

go% ať the clear

REQ-015799/A aperture (CA) mm 396 x 261 +4/-O

Wedge oí rear surface

S2 Vs. front surface Sl

along the long side L In

REQ-015800/A ARC minutes. 10

REQ-0l5801/A Chamfer, 45 • 3mm +/-lmm

Revision 0512612016 Aa,c No I -

Page 4
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b. Dimension for TM-30P

REQ ID TM- 3W‘ Specmcatlon Tolerance

REQ-015891/A Shape Rectanguar
REQ-015892/A Length (L) mm 360 +0/-l
REQ-015893/A Height (II) mm 290 +0/-l
REQ-015894/A Thickness 65

90% ot the clear
REQ-015895/A aperture (CA) mm 324 x 261 +4/-O

Wedge ot rear suďace
52 vs. front surface 51

along the Jong side L In
REQ-O15896/A ABC minutes. 10 ÷1-3
REQ-015897/A Chamfer, 450

3mm +/-lmm

Dimension for TM-173S, TMI5S, LM-15S, LNi-ISP, TM-13P

TM- 17.SS, TM-iSS,
REQ ID tM-iSS, TM-135 Specltlcation Tolerance

REQ-O15898/A Shape Rectangular
REQ-015899/A Length (L) mm 320 +0/-l
REQ-015900/A Height (H) mm 290 +0/-l
REQ-015901/A Thickness 60

90% of the clear
REQ-Ql5902/P aperture (CA) mm 228 x 261 ÷4/-O

Wedge of rear surface
52 Vs. front surfcae Sl

along the long side L In
REQ-0l5903/A ABC minutes. 10 +/-3
REQ-015904/A Chamfer, 45 3mm

d. Substrate Mnterial: for Turn Mirrors ([Nl) (REQ-015802íA)
Turn Mirrors (REQ-0 J 5802/A) Coming HPFS 7980 mirror imide 1Usd siliea wilhout
Open bubbles on üe front reflecting surface Sl.

Revision 05í26/201 6 Ánne N I - Pmpnal Page 5
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Leak Mirors (REQ-01 5804/A) Coming HPFS 7980, class O mid grade A

e. Quality PoUsh: Confonuing to pňnt documentaHon TC ID! Revision - 00218494/C

seehon 33.

\Vith exception on 52, the subst-ates will be biased (wavehvnt pre6gured) to meet
waveont, gradient distortion speciflcation afler coating.

F. Substrate Marking (REQ-015805 /A)

Mirror subsfltes shall have the foHowing information engraved into top ofthe
substrates barrel. P/N complying to pňnt documentaúon TC ID! Revision -

00218494 / C - secdon 3,4

g. Wimess Samples (REQ-0l 5820 /A): Each coaüng will have 2— 1“ diameter witness
samples for damage tesdng and metrology purpose.

• Wimess Specilicaúon- surface quality <Z 20-10 scmtch / dig. same mateňal and polish
as the substrate.

3. Coaüng Specification

a. High energy muld dielecUic (MLD) coating is resistant to solvcnts likc alcohol and
acetone and Dl vater.

b. Coating will work in vacuum and diy N2 atmosphere (l%RH)

e. The mirrors acceptance test — waveňtnt and spectral will be performed in vacuum / diy
environment

d. No crazing In vacuum environment within I year. SP Will only guarantee if the mirror
environment stay stable doesn‘t oscillate between Vacuum and Atmosphere. — Sec
“Warranty secdon

c. Coadng speciflcation for Turn %Urror Coatings

RECi ID Turn Mirror Coatlng Speclflcatlon Tolerance

REQ-015824/A coated Length - Gmm Height - 6mm +6/-l

REQ-0l5825/AL Centering error______ lmm

Revision 05/26/2016 AniNo. I -PmpI Page 6
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REQ-015826/A Environment Vacuum (1E-5 mbar)

REQ-015827/A Hardness and adherence Coating to apply to Mil-M-13508
REQ-015828/A Repetition Rate 10

REQ-015829/A Pulse duration <3Qfs

Damage Threshold @ 30k in
vacuum The acceptance of the
LDT will be based on testing of 0.8J/cm2, 1000-on-l @ > 10Hz

REQ-015830/A a 2‘ coated witness sample @30fs
REQ-015831/A Centering Wavelength 820nm
REQ-015832/A Bandwidth 770-B7Onm
REQ-015833/A Reflectivity Rs >99.8%
REQ-015834/A Reflectivity Rp > 99.5
REQ-015835/A EDO <40fs

Front surface Sl single pass
reílected wavefront at use < 9Snm (0.15 waves @ 633nm) P

REQ-015836/A angle over 90% of CA V

Gradient surface distortion of llnm/cm (0.0167 waves/cm at
the mirror front surface Slover 633nm) best effort to meet 6nm

REQ-015837/A 90% of the CA 1cm RMS after coating

Reflectivity of rear surface AR
REQ-015838/A coating for S-Polarization. <0.7% over Bandwidth

Front Surface Si: 20-10 Rear
REQ-015858/A Scratch J Dig. Surface 52: Inspection polish.

Í. Specification for Leak Mirror coatings, S- and P-polarizaUon.

REQ ID 1 Turn Mirror Coating Speclflcatlon Tolerance

REQ-015840/A Coated Area Length - 6mm Height- 6mrn
— +6/-l

REQ-015841/A Centering error lmm
REQ-015842/A Environment Vacuum (lE-S mbar)

REQ-015843/A Hardness and adherence Coating to apply to Mil-M-13508

Revision 05/26/2016 a No I - IkupoJ Pagy 7
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REQ-015844/A Repetition Rate 10 Hz

REQ-0158451A Pulse duration <30f5

Damage Threshold @ 30fs In vacuum

The acceptance of the LDT will be

based on testing of a 2“ coated 0.BJ/cm2, 1000-on-l @ lDHi

REQ-015346/A witness sample @3Ofs

REQ-015847/A Centering Wavelength B2Qnm

REQ-015848/A Bandwldth 770-B7Onm

>99.5% over bandwkdth
absolute transmission

uniformity shall be better than
0.1% PV of usable aperture ať

use angle with goal of 0.05% PV.
Transmission uniformity will be
measured by using 1.0 witness

located on separate tooling

REQ-015849/A Reflectivity Rs and Rp along the radius o[the tooling

< 4Ofs peak to valley over entire

REQ-0158350/A GDD bandwidth and CA

Front surface Si single pass reflected

wavefront ať use angle over 90% of < 9Snm (0.15 waves @ 633nm)

REQ-015851/A CA p-v

Gradient surface distortion of the llnm/cm (0.0157 waves/cm at

mirror front surface Slover 90% of 633nm) best effort to meet Snm

REQ-015852/A the CA 1cm RMS after coating

Rear surface S2 sing‘e pass reftected To meet wavefront spec of

REQ-015853/A wavefront at use angle over 90% CA transmitted wave

1j25/cm @633nm over 90%

REQ-015B54/A Rear surface S2 wavefront gradient CA ať use angle

A/4 pV 633nm over 90% CA at

REQ-015855/A Transmitted wavefront over 90% CA angle of use.

Reflectivity of rear surface AR ccatin

REQ-015856/A for S-Polarization. <0.7% over Bandwidth

Front Surface Si: 20-10 Rear

REQ-015857/A Scratch/ Dig. Surface S2: lnspection polish

kevision 05/26/2016 Án.9 No. i-riqi Page 8
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g. Excepdon

Damage threshold- commercially reasonable efTorts to mect > 0.8J/cm2 SOOnm,
3Ofs, SP wil] meet> 0.4J/cm2 SOOnm, 301k Tlňs is based on cunent designed test at
LLNL wd it met> > 0.4J/cm2.

4. Pricing:

Subsb‘ate Coadng Pdcing
AR on

Item Slze mm Quan- AOl Polan- Suďace Pilce per
Substrate (Lx Kil) tity Coadng Type (den.) zadon S2 Part Total Pilce

turn mirror
TM-45S 440X290X75 15 coattng 45 S Y 5 5

turn minor
TM-45P 440 X 290 X 75 12 coating 45 P N 5 S

leak mirror
LM-45S 440 X 290 X 75 2 coating 45 S Y S 5

turn mirror
TM-30P 360 X 290 X 65 2 coating 30 P N 5 5

turn mirror
TM-17.5S 320X290X60 2 coaUng 17.5 S Y 5 5

turn mirror
TM-l SS 320 X 290 X 60 2 coating 15 S Y 5 S

Ieú minor
LM-15S 320X290X60 2 coating 15 S Y 5 5

leak mirror
LM-15P 320X290X60 2 coating 15 P N $ 5

turn mirror
‘flvĺ-13P 320X290X60 2 coat[ng 13 P N 5 5

turn mirror
TM Substratc - To

uncoated veňfy \VF in
substmte 440 X 290 X 75 2 Mount N/A N/A N/A 5 5

Transport costs (includirn insurancc, conlainers, etc.) DDU Dolní Bkžany 5 5
Total 9 43 I I I $770$80.00

Revision 05/26/2016 .sin No. L . L‘rnp.aal Page 9
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5. Test Procedures

Handlin2: Coated optics are transferrcd between work centers in dean containers to
minimize contamination. Two HEPA-filtered cm-Ls are availablc for transport and storage,
in addition to tbc cleanroom-compatible opiic containers provided by the subswate supplier.
Optics to be tested are mounted into universal liames that interface with au mounts on the
large-optic metrology slations. SP mainlains detailed proeedures of cach process operation.

lnteďeromeúy: 18“ Zygo - SP to provide RWF dala before and afler coating of cach
mirror indry environment and provide Transmitted measurement ať alt ať the teak minors
in diy environment. Provide [nterferogams data Ele on a CD which will include the data
package.

Syectral ResDonse: 1“ diameter ňised silica wimesses measured by Cary5000
Spectrophotometer in Transmission and Reflection in wet and diy environment.

Suďacc Mans: SP will provide surface inspection map ať cach paris referencing the Pan
number and the seňal number.

Uniformity: SP will provide uniformity data across the part using string witness samples -

White LiRht Interferometcr: SP will provide Group Delay Dispcrsion cwwes for eveiy
coating run.

Damae Threshold Testin format: SP doesn‘L baye the capability to measure Laser
damage threshold at 30 fs pulse width, SP will provide 2- 2“ diameier ňised silica wiwesses
to qualiÍ‘ the coating design. SP will aiso provide 2— 1“ diameter witness samples with
every coating run for damage testing and metrology purpose.

PackaRin: SP will provide PETG containers to preserve optic safety and cleanliness
duňng eommercial shipment. SP will label cach package with PJN. SP will dean the optic
conlainers prior to inserting the coated optics into their containers in a cleanroom
environment. SP uses an electric liň to extract and insert optics into the containers. SP will
label FRAGILE GLASS sticker on the container.

6. Product Acceptance

Acceptance of Turn mirors and the Leak mirror Acceptance of the coating performance

by customer shall occur prior to shipment ofthe Minors from SP bascd on a review ofthe

Final Data Package submitted electronicnlly and on CD.

This Data Package eontains:

o Documents that prove tbc conforniity cf the substrate matedal.

o Before and aňcr coating: measurement ofsingk-pass reflected wave front ofside Sl in

18“ interfemmeter: Peak-to-valley and adient, at use angle and under N2 purge or

ciry dean room air<l% RIl. For uneoated optic, AOl=0° Is acceptablciffringe

contrast is too Iow ni 1064 nin and mcasurenient without cin‘ environment.

Additional measurements lbr kak (diagiiustic) mirrors: single-pass transmitted wave

front peak—to-valley and gradient at use angle.

Revision 05/26/2016 I -irnpevi Page 10
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Supplier to provide pdnt out of interferoyams and dala tiles on CD and via email.

SuppUer to document odentauon of the mirror with respeel to interferograms — pan

nurnber on top.

o Map ofscrateh-dig before and aller coating

o LDT test report will be provided by EL!

o Measurerncnt of rellecrivity, transmission vs. wavclength for witness samples indry

environment 2% RH

o Results oUhomogeneity ať reflectiviw ofcoated kak mirror: array ofwitness sarnples

o GDD of witness samples and ofan army ofwitness samples tbat is representative tbr

the entire minor suríacc oFthe kak minor coaring run. Documentation ofintemal

coating run number Lbr refereneing.

a. Proposed Material Review Board (MRB) Procedure

As pan ofSpectra-Physics ISO 9001:2001 compliancc, wc have a Matcdal Rcvlew Board
pmceduse. Its purpose is to ensurc that non-conforming product Is deany idcntified and to
prevent inadvertent use or installation. The MRB pmcedure deflnes the requirements for
the contml ofnon-conforming pmduct wiUiin SP and is tmder Wc preview of the Quality
Assurancei Senice Support Manager. The MRB Is addressed by the foilowing SP Quality
Pmcedunes:

• Contra! of Non-Confonning Pmduct iii lncoming Inspection Rowehan1
SSL4. 13.001

• Contra! ofNon-Confoming Product in Production Flowchart, SSL4.13.002
- Customcr Supplicd Pmduct Procedurc, SSM.07.000
• Incoming lnspection MRBN Form \Vork Instrueúon, SSL4.13.004
• Material Review Board Notice, SSL-F-0005

Pan Deviaúon Authonization Work lsistruction, SSIA 10.004
• Pmduct Deviation Authoňzaťon Work Instruetion, SSM.10.005
• Quality Records List, SSL4. 16.000
• SP SSL Return Authodzaúon Request Foma, SSL-F-0025
• SSL FailureAnalysis Report Form, SSL-F-0043
• Supplicr CorrectivWPreventive Action Report, SSL-F-002 I
• WIP MRBN Form Work Instructions, SSL4.13.003

The MRB Procedure is as foflows:
• SSL XviII maintain a systcm for contratting non-confomiing product dmt does not

comply witti specilicntions
• Ml non-eonfonning products will be identiIied with approved forms, inctuding:

MRBN (F-0005), anWor reject tag. RA tag, FA tag.

Revisiono5/26/2016 AnneXNll.PnN,l Pagell
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- There are designated areas (O6MRB, I SMRB, I SM, 1 8M, I 9M) to pmccss and

disposition non-conforming pwducts. Non-conforming matedal in each area vill

be controlled, evaluated, disposiúoned and seegated.

• The responsibility for reviewing the non-vonfomihig product on the areas of

Incoming MRB and Work-In-Pmgress (W[P) MRB will be with a Quality

Assurance Represenlaúve and the responsible Manufacnring Engineer.

• Quality Assurance personnel rcview the results with the customer to verify the

disposiúon and appmve correcüve‘preventative acUon, when such is wananted.

• The Quality Assurance Representative will maintain the records and report on

current trends of non-conforming pmducts.

b. Warranty:
Spectra-Physics warrants that, for a period ofup to one year ltom the date of

shipment, but prior to installation (the “Warranty Period“), the coated and

polished optics that are the subject of Ibis proposal will confonn to the
“scratch/dig“ speci6cations stated in Sections 3.e and 3.foftbs praposaí. In the

event the coated and polished opties that are the subject ofthis proposal do not

conform to the “scratchldig“ specifications stated in Sections 3.e and 3.fofthis
proposal, Spectra-Physics will re-polish and re-coat the nonconforming optics

one time, as the sole remedy for breach of warranty and/or nonconformance of

the optics. The foregoing warranty is subject to tbc Iimitations stated In the
“Warranty“ paragraph of the attached Newport Corporation Terms and
Conditions of Sale, and, in addition, is only valid if parts are stored and tested
per Spectra-Physics storage requirements below.

i. SP shall mark the inner PETG containers with a “Void ifBroken“ seal.
If there isa potential warranty claim, SP must be notifled by customer
when tbc Mirrors are removed lřom the warehouse prior to Evaluation
and Installation. SP sbalí packagc with each Mirror - I cach ofthe 1“
diameter Spectral \Vitnesses.

ii, Storage Of Turn and Leak Mirrors: Mirrors and witnesses (packaged
with cach Mirror) are to be stored in dry environment and
contamination-controlled environment.

iii. Handling upon removal: Component optical surfaces should be kept frce
oforganic contaminants, dust, dirt, ňngerpdnts, oils, or any matcdal
inconsistent with a class 100 cleanroom.

Revision 05/26/2016 ‚\iinaNn. i-i‘rnp€i Page 12
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GENERAL Neípoďs perfomance ot i oblations will ba ezcused ar the tinehame for perIonnan will be eXlended asia reasonably necessary under dle
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Commercial In Conlidence

3635 Ptrnoo Wy Tel (3B0) 9O—4333

Spectra-Physics 95054

A Dta, tý.t Ccpot1cn

SIGNATURES 8 AUTHORIZATIONS

Newport Corporation

Jasbir Raj asansi - Director of Thin FRm Engineering.

Spectra—Physics Lasers

MIT, spol. s r.o.
Lasery, fctonika

I ajamná mechBnlka

56, 147 OO Praha 4

IIartin Moser — Managing Director
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