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PURCHASE CONTRACT . .5, %/ /% £

This purchase contract ("Contract”) was concluded pursuant to section 2079 et seq. of the act no.
89/2012 Coll,, Civil Code (“Civil Code™), on the day, month and year stated below by and between:

()

Institute of Physics of the Academy of Sciences of the Czech Republic, a public rescarch
institution,

with its registered office at:

Na Slovance 2, Praha 8, PSC: 182 21,

registration no.: 68378271,

represented by: prof. Jan Ridky, DrSc. - director

(“Buyer™); and

OptiXs, s.r.o.,

with its registered office at: Kfivoklatska 37/3, Letiiany, 199 00 Praha 9,
registration no.: 02016770,

represented by: Ing. Ales Jandik, CEQ

{*Seller™).

(The Buyer and the Seller are hereinafter jointly referred to as “Parties” and individually as “Party”.)

WHEREAS

(A)

(B)

(©)
(D)

The Buyer is a public contracting authority and the beneficiary of a grant of the Ministry of
Education, Youth and Sports of the Czech Republic for a project ,.ELI: Extreme Light
Infrastructure”, registration number CZ.1.05/1.1.00/02.0061 (“Project”), within the Operational
Programme Research and Development for Innovations, priority axis 1, objective 1.1 European
Centers for Excellence.

For the successful realization of the Project it is necessary to purchase the Object of Purchase (as
defined below) in accordance with the act no. 137/2006 Coll., on public procurement, and Rules
for the Selection of Suppliers within the Operational Programme Research and Development for
Innovations.

The Seller wishes to provide the Object of Purchase to the Buyer for consideration.

The Seller’s bid for the public procurement entitled “Optical and X-ray streak cameras for
experimental areas” (part no. 1 - Visible streak camera system (VSCS), which was published in
the Journal of Public Procurement under the registration number 498368 and whose purpose was
to procure the Object of Purchase (“Public Procurement”), was selected by the Buyer as the
most suitable.
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IT WAS AGREED AS FOLLOWS:

1.1

1.3

1.4

[

3.1

BASIC PROVISIONS

Under this Contract the Seller shall hand over to the Buyer streak camera system, which shall meet
requirements listed in Annex 1 (Technical Specification) to this Contract {“Object of Purchase™)
and shall transfer to the Buyer ownership right to the Object of Purchase, and the Buyer shall take
over the Object of Purchase and shall pay the Seller the Purchase Price (as defined below), all
under the terms and conditions stipulated in this Contract.

Under this Contract the Seller shall also carry out following activities (“Related Activities™):

a) 1o test the Object of Puchase at the Seller’s premises to verify, whether the Object of
Purchase fulfils all requirements stipulated in this Contract and prepare a protocol on
such testing; the Seller shall inform the Buyer of the testing sufficiently in advance and
shall allow the Buyer to be present during the testing,

b) to transport the Object of Purchase to the place of delivery,

c) to elaborate and hand over to the Buyer documents listed in Annex § (Technical
Specification) to this Contract and other documents that are necessary for the proper
takeover and use of the Object of Purchase in English language in electronic form;

d) to handover the declaration of conformity of the Object of Purchase with the approved
standards, if there are any;

€) to elaborate a list of particular items of the Object of Purchase for the purposes of control;
f) cooperate with the Buyer during the performace of this Contract.

The Seller promises to the Buyer that if for the fulfillment of the requirements of the Buyer under
this Contract or the proper operation of the Object of Purchase are necessary other deliveries and
activities not mentioned in this Contract, the Seller shall procure such deliveries or shall carry out
such activities at its own expense without any effect on the Purchase Price.

The Object of Purchase and all its subcomponents must be supplied new and unused.
THE PLACE OF DELIVERY

The place of delivery is the registered office of the Project in Dolni BfeZany village, Central
Bohemian Region.

THE TIME OF DELIVERY

The Seller shall deliver the Object of Purchase and shall carry out Related Activities within
eighteen (18) months from the effectiveness of this Contract. Due to the potential delay of some
activities within the Project during the performance of this Contract, the Buyer is entitled, anytime
until the delivery to the place of delivery, to postpone the above mentioned terms of delivery by
another six (6) months.
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The Seller is entitled to handover the Object of Purchase and to carry out Related Activities during
working days between 7:30 and 18:00 hours, unless otherwise agreed by the Parties. Exact
working days shall be determined on the basis of mutual agreement. If the agreement is not
reached, the Seller shall perform during the last day, on which it is possible to fulfill this Contract
in time and the Buyer shall provide to the Seller for this purpose necessary cooperation.

Prior to the handover of the Object of Purchase and the execution of Related Activities the Seller
shall invite the Buyer to control the premises for installation of the Object of Purchase in such a
way that their readiness for installation of the Object of Purchase is secured {e.g. a control of the
location of electricity points, etc.) and possible deficiencies preventing timely and proper
installation and demonstration of the operation of the Object of Purchase are eliminated.

THE OWNERSHIP RIGHT

The ownership right to the Object of Purchase shall be transferred to the Buyer upon the signature
of the Handover Protocol (as defined below) by both Parties.

PRICE AND PAYMENT TERMS

The purchase price for the Object of Purchase is 90 000,- EUR without value added tax (“VAT™"),
and with the VAT rate 21 % (if applicable in this case) is 108 900,- EUR (“Purchase Price”).

The Purchase Price cannot be exceeded and includes all costs and expenses of the Seller related to
the performance of this Contract. The Purchase Price includes, among others, all expenses related
to the handover of the Object of Purchase and execution of Related Activities, costs of copyright,
insurance, warranty service and any other costs and expenses connected with the performance of
this Contract.

The Purchase Price for the Object of Purchase shall be paid in euro on the basis of a tax document
- invoice, to the account of the Seller designated in the invoice. The Purchase Price shall be paid in
the following manner:

a) 50 % of the Purchase Price shall be paid after the signature of this Contract;

b) 25 % of the Purchase Price shall be paid after the successful testing of the Object of
Puchase at the Seller’s premises; and

c) 25 % of the Purchase Price shall be paid afier the signature of the Handover Protocol. The
copy of the Handover Protocol must be attached to the invoice.

The Buyer shall realize payments on the basis of duly issued invoices within 30 days from their
receipt. The invoice shall be considered to be paid for on the day when the invoiced amount is
deducted from the Buyer’s account on behalf of the Seller’s account.

The invoice issued by the Seller as a tax document must contain all information required by the
applicable laws of the Czech Republic. Invoices issued by the Seller in accordance with this
Contract shall contain in particular following information:

a) name and registered office of the Buyer,
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b) tax identification number of the Buyer,
c) name and registered office of the Seller,
d) tax identification number of the Seller,
e) registration number of the tax document,
f) scope of the performance (including the reference to this Contract),
g) the date of the issue of the tax document,
h) the date of the fulfilment of the Contract,
i) Purchase Price,
] registration number of this Contract, which the Buyer shall communicate to the Seller
based on Seller’s request before the issuance of the invoice,
k) declaration that the performance of the Contract is for the purposes of a project “ELI:

EXTREME LIGHT INFRASTRUCTURE?”, registr. number CZ.1.05/1.1.00/02.0061,

and must comply with the double tax avoidance agreements, if applicable.

In case that the invoice shall not contain the above mentioned information, the Buyer is entitled to
return it to the Seller during it maturity period and this shall not be considered as a default. The
new maturity period shall begin from the receipt of the supplemented or corrected invoice to the
Buyer.

Last invoice of every calendar year must be delivered to the Buyer on December 15 of that
calendar year, at the latest.

SELLER’S DUTIES

The Seller shall ensure that the Object of Purchase and Related Activities are in compliance with
this Contract including all its annexes and applicable legal (e.g. safety), technical and quality
norms.

During the performance of this Contract the Seller proceeds independently. If the Seller receives
instructions from the Buyer, the Seller shall follow such instructions unless these are against the
law or in contradiction to this Contract. If the Seller finds out or should have found out if
professional care was exercised that the instructions are for any reason inapproptiate or illegal or in
contradiction to this Contract, then the Seller must notify the Buyer.

All things necessary for the performance of this Contract shall procure the Seller, unless this
Contract stipulates otherwise.

The Seller is aware that the Buyer does not have at its disposal premises for the storage of
packaging and, therefore, shall not store packaging of the Object of Purchase. The absence of
original packaging cannot be an excuse for refusal of elimination of defects of the Object of
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Purchase.
7. HANDOVER OF THE OBJECT OF PURCHASE

7.1  Handover and takeover of the Object of Purchase shall be realized on the basis of a handover
protocol, which shall contain following information (“Handover Protocol”);

a) identification of the Seller, Buyer and subcontractors, if there are any,
b) declaration of the Seller and Buyer that all Related Activities were carried out,
c) description of the Object of Purchase, and

d) date of the signature.

7.2 The Handover Protocol must contain following annexes, which shall be elaborated by the Seller:
a) the protocol on testing that was carried out at Seller’s premises,
b) a list of items of the Object of Purchase,

c) a declaration of the Seller that the Object of Purchase is in accordance with this Contracl,
applicable laws and technical norms,

7.3 If the Seller does not hand over to the Buyer all above mentioned documents or if the Seller fails to
duly carry out all Related Activities or if the Object of Purchase does not meet requirements of this
Contract, the Buyer is entitled to refuse the takeover of the Object of Purchase. In such a case the
Seller shall remedy the deficiencies within ten (10) working days, unless Parties agree otherwise.
The Buyer is entitled (but not obliged) takeover the Object of Purchase despite the above
mentioned deficiencies, in particular if such deficiencies do not prevent the Buyer in the proper
operation of the Object of Purchase. In such a case the Seller and the Buyer shall list the
deficiencies in the Handover Protocol, including the manner and the date of their removal
(remedy). If the Parties do not reach agreement in the Handover Protocol regarding the date of the
removal, the Seller shall remove the deficiencies within ten (10) working days.

74 In case that the Seller notifies the Buyer that the Object of Purchase is eligible for handover and
takeover and during the course of the handover procedure it will be ascertained that the conditions
under this Contract for the signature of the Handover Protocol are not fulfilled and based on this
reason the Buyer will refuse to sign the Handover Protocol, then the Seller shall reimburse the
Buyer for all costs that were incurred by the Buyer due to unsuccessful handover.

7.5 Parties exclude the application of the Section 2126 of the Civil Code.
8. WARRANTY

8.1 The Seller shall provide a warranty of quality of the Object of Purchase for the period of 12
months. If on the warranty list or other document is the warranty period of longer duration, then
this longer warranty period shall have priority over the period stated in this Contract.

8.2 The warranty period shall begin on the day when the Object of Purchase (or its part) was used by
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the Buyer for the first time (and the Object of Purchase was removed from the sealed storage
location). The Buyer shall inform the Seller of the day when warranty period started. If the Buyer
does not start using the Object of Purchase within two (2) years from the signature of the Handover
Protocol, the warranty period shall start on the first day of the third year after the signature of the
Handover Protocol.

The Seller shall remove defects that occur during the warranty period free of charge (i.e no charge
for spare parts, workmanship, travel expenses, etc.) and in the periods of time stipulated in this
Contract. Photocathodes for the XSCS are considered consumables and are not covered under
warranty.

If the Buyer ascertains a defect of the Object of Purchase during the warranty period, the Buyer
shall notify such defect without undue delay to the Seller. Defects may be notified on the last day
of warranty period, at the latest.

The Buyer notifies defects in writing via e-mail. The Seller shall accept notifications of defects on
the following e-mail address: klecka@optixs.cz. The Seller shall confirm within 96 hours from the
receipt of the notification.

In the notification the Buyer shall describe the defect and the manner of removal of the defect. The
Buyer has the right to:

a) ask for the removal of the defect by the delivery of new Object of Purchase or its
individual parts, or

b) ask for the removal of the defect by repair, or
c) ask for the reasonable reduction of the Purchase Price.

The choice among the above mentioned rights belongs to the Buyer. The Buyer is also entitled to
withdraw from this Contract, if by delivering the Object of Purchase with defects this Contract is
substantially breached.

The Seller shall remove the defect within 14 days from its notification, unless Parties agree
otherwise.

The Seller shall remove the defect within terms stipulated in this Contract even if the notification
of the defect is in his opinion unjustified. In such a case the Seller is entitled to ask for
reimbursement of the costs of removal of the defect. If Parties disagree on whether the notification
of the defect is justified or not, the Buyer shall ask an expert for the expert’s opinion, which shall
determine whether the notification of the defect was justified or not. In the case that the expert
shall consider the notification as justified, then the Seller shall bear costs of the expert’s opinion. If
the expert considers the notification to be unjustified, then the Buyer shall reimburse the Seller for
verifiably and effectively incurred costs of removal of the defect.

Parties shall execute a protocol on the removal of the defect, which shall contain the description of
the defect and the confirmation that the defect was removed. The warranty period shall be extended
by a period of time that elapses between the notification of the defect until its removal.

In case that the Seller does not remove the defect within stipulated time or if the Seller refuses to

=
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remove the defect, then the Buyer is entitled to remove the defect at his own costs and the Seller
shall reimburse these costs within 10 days after the Buyer’s request to do so.

The warranty does not cover defects caused by unprofessional manipulation or by the failure to
follow Seller’s instructions for the operation and maintanence of the Object of Purchase.

Parties exclude the application of Section 1925 of the Civil Code.

TECHNICAL SUPPORT AND ADDITIONAL SERVICES

For the ten year period starting from the day of the signature of the Handover Protocol, the Seller
has to provide the following services without any cost to the Buyer:

a) any technical support (by email or by phone) required for troubleshooting the Object of
Purchase.

b) any software updates that might be needed to keep the Object of Purchase functioning, as
well as maintaining the cyber/network security of the control computer.

For the ten year period starting from the day of signature of the Handover Protocol, the Seller has
to provide the following services to the Buyer under standard business conditions:

a) In case of any hardware failure, the Seller shall send replacement modules. If required,
the Seller shall provide onsite personnel at the Buyer's facility at Dolni Bfezany for
troubleshooting and repairs.

b) If the problem requires repair to be done at Seller’s facility, the Buyer shall send the
necessary equipment to the Seller’s facility and the Seller has to return the equipment
after the necessary repairs.

REPRESENTATIONS AND WARRANTIES OF THE SELLER

The Seller represents and warrants to the Buyer that

a) has all the professional prerequisites necessary for the proper fulfilment of this Contract,
b) is fully authorized to perform this Contract, and
c) there are no obstacles on the Seller’s side that would preclude him from the due

performance of this Contract.
PENALTIES

If the Seller is in default regarding the delivery of the Object of Purchase, i.e. the Seller breaches
its duty to perform this Contract in time and due manner, the Seller shall pay to the Buyer a
contractual penalty in the amount of 0,1% of the Purchase Price for every (even commenced) day
of default,

If the Seller is in default with the removal of the defect, the Seller shall pay to the Buyer a
contractual penalty in the amount of 0,01% of the Purchase Price for every (even commenced) day
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of default.

The Seller shall pay contractual penalties within fifteen (15) days from the day, on which the
Buyer enumerated its claims. The payment of contractual penalties shall not affect the right of the
Buyer to damages even to the extent to which such damages exceeds the contractual penalty.

Total amount of contractual penalties that the Buyer is entitled to claim shall not exceed 30 % of
the Purchase Price.

The Buyer is entitled to unilaterally set off claims arising from the contractual penalties against the
claim of the Seller for the payment of the Purchase Price.

Parties exclude the Section 2050 of the Civil Code.
RIGHT OF WITHDRAWAL

The Buyer is entitled to withdraw from this Contract without any penalties, if any of the following
circumstances occur:

a) the expenses or the part of the expenses that will arise on the basis of this Contract will be
found by the provider of the grant or other control body as ineligible;

b) the Seller shall be in delay with the fulfilment of this Contract and such delay lasts more
than two (2) months;

c) the Object of Purchase shall not fulfil the requirements stipulated in this Contract, in
particular in Annex 1 (Technical Specification),

d) the Buyer shall lose a grant for the realization of the Project;
)] the insolvency proceeding is initiated against the Seller; or

f) the Buyer ascertains that the Seller provided in its bid for the Public Procurement
information or documents that do not correspond to the reality and that had or could have
had impact on the result of the tendering procedure, which preceded the conclusion of this
Contract.

SPECIAL PROVISIONS

By signing this Contract, the Seller becomes a person that must cooperate during the finance
control within the meaning of Section 2 letter €) of the act no. 320/2001 Coll., on finance control in
the public administration, and shall provide to the Directing Body of the Operational Programme
Research and Development for Innovations or other control bodies acces to all parts of the bid,
Contract or other documents that are related to the legal relationship formed by this Contract. This
duty also covers documents that are Object to the protection in accordance with other acts
(business secrets, secret information, etc.) provided that control bodies fulfil requirements
stipulated by these acts (e.g. Section 11 letter c) and d), Section 12(2) letter f) of the act no.
552/1991 Coll., on state control). The Seller shall secure that all its subcontractors are also obliged
to cooperate with control bodies in the above stipulated extent. The possibility of effective control
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must be preserved until the year 2021.
CONFIDENTIALITY

Parties shall not disclose information that shall become available to them in connection with this
Contract and its performance and whose disclosure could harm the other Party. Duties of the Buyer
ensuing from the applicable legal regulations remain unaffected.

REPRESENTATIVES OF THE PARTIES

The Seller appoints following representatives for the communication with the Buyer:
In technical matters:
Name: Ing. Martin Kle¢ka
E-mail: klecka@optixs.cz
Tel.:  +420607014 278
[n contractual matters:
Name: Ing. Ales Jandik
E-mail: jandik@optixs.cz
Tel.: +420607014 292
The Buyer appoints following representatives for the communication with the Seller:
Name: Deepak Kumar Batheja

E-mail: deepak kumar{a@eli-beamlines.cu

Name: Katerina Falk

E-mail; katerina.falkig'eli-beamlines.eu

Name: Petr Bruza

E-mail: petr.bruza(@eli-beamlines.cu

FINAL PROVISIONS
This Contract is governed by the laws of the Czech Republic, especially by the Civil Code.

All disputes arising out of this Contract or out of legal relations connected with this Contract shall
be preferable settled by a mutual negotiation. In case that the dispute is not settled within sixty (60)
days, such dispute shall be decided by courts of the Czech Republic in the procedure initiated by
one of the Parties.

The Seller bears the risk of changed circumstances within the meaning of Section 1765 of the Civil
Code.

The Seller takes into account that the Buyer is not in relation to this Contract an entrepreneur, nor
the subject matter of this Contract is connected with the business activities of the Buyer.

The Seller is not entitled to set off any of its claims or his debtor’s claims against the Buyer’s
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claims. The Seller is not entitled to transfer its claims against Buyer that arose on the basis or in
connection with this Contract on third parties. The Seller is not entitled to transfer rights and duties
from this Contract or its part on third parties.

All modifications and supplements of this Contract must be in writing.

If any of provisions of this Contract are invalid or ineffective, the Parties are bound to change this
Contract is such a way that the invalid or ineffective provision is replaced by a new provision that
is valid and effective and to the maximum possible extent correspond to the original invalid or
ineffective provision.

If any Party breaches any duty under this Contract and knows or should have known about such
breach, it shall notify it to the other Party and shall wamn such Party of possible consequences of
the breach.

This Contract is executed in four (4) counterparts and every Party shall receive two (2)
counterparts.

An integral part of this Contract is Annex | (Technical Specification). In case of any discrepancy
between the provisions of this Contract and the provisions of Annex | (Technical Specification)
the provisions of this Contract shall prevail.

This Contract shall be valid and effective on the date of the signature of both Parties.

IN WITNESS WHEREOF attach Parties their handwritten signatures:

Buyer j ’47/ /
Signature: ﬁ?‘l/ . é
Name: prof. Jan R{dky, DrSc. £

Position: director

Date: 14 -i0- 794

Seller

Signature:

Name: Ing. Ales\andik

Position: CEO Op'ﬁxs sr.o.

Date:o< A, 97- Lo

Kfiveklatska 37, 19900 Praha 9
1€: 02016770 DIC: €202016770
wvww.eptixs.c2

S
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ANNEX 1
TECHNICAL SPECIFICATION
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Technical requirements
Optical and X-ray streak cameras for experimental areas
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1 Introduction

1.1 Purpose

This document lists the technical requirements, calibration and testing procedures and constraints on
the delivery of visible, infra-red and X-ray streak camera systems for ELI-Beamlines.

1.2 Scope

This document contains the functional, performance, safety, operational, design, testing and calibration
requirements for the streak camera systems in ELI.

1.3 Terms, Definitions and Abbreviations

For the purpose of this document, the following abbreviated terms apply:

Abbreviation Meaning

ADU Analog-Digital Unit

ELI Extreme Light Infrastructure
EUV Extreme ultraviolet

QA Quality Assurance

RA Research Activity

SCS Streak camera system

XSCS X-ray streak camera system
VSCS Visible streak camera system
IRSCS Infra-red streak camera system
Ip Line pairs

lp/mm Line pairs per millimeter
MTF Modular transfer function
FWHM Full width at half maximum
EMP Electro-Magnetic Pulse

The following table defines the variables used in this document:

Variable Meaning

1 Effective length of photocathode in millimetres. Note that the | may be less
than the length of the photocathode, as it is the length over which the spatial
resolution of the SCS is within the limits defined in section 3.2

h Height of the input slit in micrometers
X Spatial resolution in Ip/mm of the SCS
Vinax

The minimum of (a) maximum voltage that can be applied to the streak tube
while the image of the photocathode/slit still lies completely within the field
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of view of the digital detection device of the SCS, or (b) the maximum voltage
applied by the sweep unit of the SCS. Note that the image of the
photocathode is at the center of the output screen when o Volts is applied to
the streak tube.

Sweep range The duration in time over which the sweep unit applies a voltage ranging

from ~Vimnax tO anx.

Spatial resolution unit | _, /y jn millimeters or 1000/x in micrometers

At Time resolution of the SCS in picoseconds. The procedure for calculation is
described in section 3.4

1.4 Structure of the Document

Section 3 describes the general requirements and procedures that are applicable to all the
the streak camera systems planned to be procured in this tender. Individual requirements
for the separate streak camera systems are described in sections 4, 5 and 6.

2 General description

Streak cameras are high speed imaging diagnostics used for measuring fast phenomenon.
Three streak camera systems are planned to be acquired by ELI Beamlines. Each of the
three streak cameras are optimized to be sensitive to various wavelengths

1. Visible streak camera system (VSCS) is sensitive to visible wavelengths
2. Infra-red streak camera system (IRSCS) is sensitive to infra-red.
3. X-ray streak camera system (XSCS) is sensitive to EUV and X-ray wavelengths

The exact technical requirements of the individual camera systems are provided in the
sections 4, 5 and 6.

3 Common requirements of all streak camera systems

Each streak camera system will include input optics (if specified in the sections below),
choice of photocathodes, streak tubes, sweep units, digital readout systems, power
supplies, control software and computer (if specified below). The seller must provide the
complete system including all the components required for the system to operate
independently (unless some specific component is specifically listed not to be included).

3.1 Scope of delivery
Each SCS must be delivered along with the following items

» The streak cameras system with streak tube, sweep unit(s), hardware for detection
and recording, and hardware to control the sub-components of SCS.
» Any high voltage supplies that might be required for the operation of the SCS.
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> The seller shall specify the trigger and delay requirements for the sweep unit,
camera, etc. The buyer shall provide the necessary triggers during the operation of
the SCS at the buyers facility in Dolni BreZany. The seller does not need to include
and delay trigger generators as part of SCS shipment. Any delay generators
required for the calibration tests before shipping the product shall be arranged for
by the seller.

» Power, control, trigger and communication cables required for the operation of the
SCS.

» Calibration data for the SCS as per the requirements described in this sections 3.2,
3.3 and 3.4.

» Operation manual in English for the SCS.

In addition, the XSCS shall be delivered with the following extra items:

» Installed in an air tight box with the necessary connectors and cooling,
» The seller shall also provide the design for an adaptor flange to mount the XSCS on
a DN4o0 ISO F port.

3.2 Determination of spatial resolution (and it’s distortion) in
static mode

This sub section describes the setup for determining the spatial resolution of the SCS in
static mode. The seller must provide the experimental results of this procedure (including
raw data and final results). These results will be used for the verification of the SCS and
also as the deciding criterion for its acceptance. All expenses including material and facility
usage/rental for this test has to be covered by the seller, and must be performed before
shipping the product.

. sy b
= o~ w, - -

X/5 X X/5
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Figure 1: Example of a resolution grid

This test has to be performed using a resolution grid. An example of a resolution grid is
shown in Figure 1. The length of the resolution grid must be such that it covers the entire
length of the photocathode. The resolution grid shall have a repeated pattern of “10 pairs of
x Ip/mm grid and 1 pair of x/5 Ip/mm”. Where “x Ip/mm” is the spatial resolution that the
seller has to demonstrate, and it must be equal to or better than the specification in the
requirement of the SCS.
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(Continuous) 1:1 input optics SCS

Resolution target Photocathode

Figure 2: Schematic (block diagram) of the setup for static calibration of spatial resolution of the SCS

A schematic of the setup for static calibration is shown in Figure 2. The seller has to
provide data sets and calibration results for three different static bias voltages on the
streak tube:

e No bias,
o Bias of +0.66 X Viax volts,
¢ Bias of -0.66 x Vimax volts.

l=effective length of photocathode

- (1
Y L]

e
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Figure 3: Example of a typical image of the resolution grid collected by the streak camera at static bias.
The number of line pairs of the resolution grid shown here is only symbolie.
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Figure 4: Section of the typical lineout measured by the SCS.

From the measured data, the seller shall calculate and document the modular transfer
function at various locations on the digital output using the procedure described below:

1. The following steps shall be repeated for the three different bias voltages described
above.

2. The typical image of the resolution grid for each bias voltage is shown in Figure 3.
The seller has to measure and tabulate the MTF at locations A, B and C, as defined
in the figure.

3. Typically expected line out of the average intensity in the vicinity of these points is
shown in Figure 4. From this lineout, MTF shall be calculated as MTF=(max-
min)/(max+min), where max and min are the average ADUs of the lineout of the
resolution grid as shown in the Figure 4.

4. The seller shall thus calculate the MTF at the nine instances by this procedure
(three biases x three spatial locations).

The MTF at the point B at no bias should be greater than 50% and for the
remaining eight instances has to be greater than 45%.

3.3 Sweep range calibration

This sub section describes the procedure for determining the sweep range calibration of
the SCS. The seller must provide the experimental results of this procedure (including raw
data and final results). These results will be used for the verification of the SCS. All
expenses including material and facility usage/rental for this procedure has to be covered
by the seller, and must be performed before shipping the product.

The seller shall provide the calibration of time vs pixel number for each sweep range of
the SCS. The method to generate the sweep range calibration is described below. The seller
shall follow this calibration procedure unless agreed otherwise by both the parties.
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The seller shall generate a train of equally spaced optical pulses by any of the following
methods:

1. by coupling a Ti:Sa laser to a precisely calibrated etalon.
2. by using a comb generator

The FWHM duration of each pulse in the train has to be less than the time resolution for
the particular sweep range being calibrated. The pulse train must be focussed on the
photocathode and the seller shall measure the streaked image of the pulses at the centre of
the photocathode. The source of the pulse train shall be adjusted to have greater than 10
pulses measured in the streaked image for every sweep range. The seller shall use a
centroid finding algorithm to estimate the location of the peaks. The seller shall provide
the pixel location vs relative time calibration from the location of the centroids. These
calibration results shall be provided to the buyer in an ASCII table.

The seller shall also calculate the linearity slope and the percentage error in the linearity
of the SCS using the following formulas:

__(nZ?ﬂxiJ’i)"(Z?=1xi)(2?=1J’i) in px/ps
RIS T Sy P DR

Linearity slope =m

Equation &

(X xiz) Ehiy) - Ciea xi) Xy xiyi)
(n¥,xf) — L, x)?

slope error = F?=1@i — mx; — ¢)* -
n-Z (nz?slxiz) - (Z?=1xl.)2

tave s| B slope error 100
percentage slope error = TR

Intercept=c =

Where, n is the number of pulsed profiles measured in the streaked image, x; are the
relative time in ps of the pulses and y; are the corresponding location of centroid expressed
in pixels.

The SCS must have a percentage slope error of less than 10% for all sweep

ranges, and a percentage slope error of less than 2% for sweep range of 10 ns
and 20 ns.

3.4 Measurement of time resolution and number of temporally
resolved events

This sub section describes the procedure for determining the time resolution of the SCS.
The seller must provide the experimental results of this procedure (including raw data and
final results). These results will be used for the verification of the SCS. All expenses
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including material and facility usage/rental for this procedure has to be covered by the
seller, and must be performed before shipping the product.

The seller shall calculate the time resolution for each sweep range of the SCS. The seller
shall follow the following calibration procedure unless agreed otherwise by both the
parties. No additional experiments are required for this measurement. The seller shall
calculate the time resolution using the data collected for sweep range calibration described
in section 3.3. For each pulse in the streaked image measured by the SCS, the seller shall
calculate the FWHM in number of pixels. The seller shall then calculate the time resolution
of the SCS in ps for each sweep range using the following formula:

n
1
time resolution in ps = At = m_nZ(FWHM of pulse i)
i=1

Equation 2

, where m is defined in Equation 1.

The seller shall also calculate the number of temporally resolved events measurable by the
SCS for each sweep range using the following formula:
sweep range in ps

At

number of temporally resolved events =

3.5 Verification methods

The seller shall allow for a representative from the buyer to participate in the experiments
to calibrate the SCS as per the methods described above. If the representative from the
buyer participates in the calibration tests, then all the expenses for his/her travel and
lodging will be covered by the buyer.

» The seller has to provide the description (part number, etc.), datasheet and results
of any calibration performed by the original manufacturer of each individual
component of the SCS. This information will be used by the buyer to verify the
performance required of the SCS.

» The results from the calibration processes described in sections 3.2, 3.3 and 3.4
will also be used to verify that the performance of SCS meets the required
conditions and hence to decide on the criterion of its acceptance.

3.6 Other Instructions

Bidders have to describe the complete SCS system (including specific part numbers of
individual components) and parameters achieved for each requirement described in the
following sections.

4 Requirements for VSCS

e ¢ — - . T —
—— . S e - i A —— |

@% Fyzikalni dstav 9|14 "i

Akademie vad CR. v. v. .



Table 1: Technical specifications and requirements for the VSCS

Parameter

Requirement

Energy range of
operation

The VSCS has to be optimized for detecting input photons in the range of
200-850 nm.

Photocathode

VSCS shall use the S-20 photocathode. The window material has to be
chosen so that the transmission through the window in the wavelength
range of 200-850 nm is greater than 80% The effective length of the
photocathode (1) has to be greater than 4 mm. The final digital imaging
system (CCD) of the VSCS has to be capable of measuring this entire
effective length.

Spatial
resolution
static mode

in

The spatial resolution (x), has to be greater than 10 lp/mm. The spatial
resolution (x) and the effective length of the photocathode (1) shall be
such that the number of spatial resolution units (1*x) is greater than 65.
The seller has to demonstrate the MTF and the distortion in spatial
resolution is within acceptable limits at static bias applied to the streak
tube. The limits and the detailed procedure for determining the
distortion in spatial resolution is described in Section 3.2.

Sweep ranges

The system has to offer a choice of sweep range(s) which allows it to be
operated at the best time resolution. In addition the system shall offer at
least the following sweep ranges: 5 ns, 10 ns, 20 ns, 50 ns (within limit of
+10%). These can be provided by a single sweep unit or by
interchangeable sweep units. The supplier has to provide the time vs
pixel calibration curves for the sweep ranges as described in section 3.3

Time resolution

For the fastest sweep range, the temporal resolution has to be less than 2
ps. For all sweep range settings, the SCS has to be able to record greater
than 9o temporally resolved events for each sweep range (see section 3.4
for definition).

Trigger
parameters

The SCS is planned to operate with a single trigger and not be
synchronized to an external oscillator for integrated measurements. The
triggering jitter for the SCS has to be less than 10 ps rms for single shot
measurements.

Repetition rate

The entire system (including triggering, hold off and camera readout)
has to operate at a repetition rate = 100 Hz. Note, that if the digital
camera has to be binned to achieve this repetition rate, the SCS has to
still satisfy all the constraints mentioned in this table.

Detection
technology

The seller has to provide the detection technology, i.e., a scientific grade
camera and coupling optics to the streak tube and phosphor. The seller
can use either of the two technologies to achieve this:

e Tapered (or 1:1) fiber optic bundle from the phosphor at the end
of the streak tube directly bonded to a cooled scientific grade
camera. Such a camera shall have 16 bit measurement capability
per pixel, have a quantum efficiency > 90% at the emission
wavelength of the phosphor, have a readout noise level of less
than 4 e per pixel and have a full well capacity of greater than
80000 electrons (non-binned) or

o Have an intensifier to amplify the output of the streak tube which
is lens or fiber coupled to a scientific grade digital camera. Such a
camera has to be 16 bit, have a readout noise level of less than 3 e-
per pixel, have a dynamic range of better than 30000 (non-
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binned). Note that the intensifier can either be external to the
streak tube i.e., amplifies the visible image on the phosphor at the
end of the streak or be internal to the streak tube i.e., amplifies
the electrons created and accelerated by the streak tube.

The magnification of the SCS and the detection technology must be so
designed that a spatial resolution unit at the center of the photocathode
is covered by at least 4 pixels by the digital camera.

The magnification of the SCS and the detection technology must be so
designed that the time resolution for each sweep range shall be covered
by at least 4 pixels by the digital camera, i.e., mAt>4 (see Equation 1 and
Equation 2).

The seller has to use standard connectors for cooling water, if required
for the detection technology. The buyer shall provide the cooling water
connection if required.

Input  optics | The seller shall provide input optics for the SCS if the input optics is

and slits required for enabling the operation of SCS at the best time resolution.
The input optics is not required for those SCS models where the photons
can be directly focused on the photocathode and no external slit is
required to achieve the best time resolution.
If input optics is provided, it shall consist of an adjustable slit (with
micrometer) and lens optics of f number between 4.0 and 6.0, with a
magnification of 1.

Size and | No specific requirements.

vacuum

requirements

Mounting holes | The front face of the streak camera (close to the input slit) shall have

tapped holes for connecting an external spectrometer if needed. The
seller has to consult with the buyer to finalize the location of these
tapped holes for certain spectrometer models.

Software, data
interface and
control

The seller must provide the control software pre-installed on a
computer. It is not necessary to provide the computer peripherals like
monitor and keyboard. The seller must also provide the buyer with the
access and rights to install the analysis and control software on multiple
computers for the purpose of research. Buyer will not distribute or install
the software to third parties. The control software must also give user the
access to raw data (i.e., without any software based correction for jitter
and calibrations). It is highly desirable that the control computer use a
Linux® based operating system and the control software be interfaced to
the tango control infrastructure (http://www.tango-controls.org/). The
control software should be able to accept remote scripts (in ASCII, etc.)
to configure/control the VSCS and store its data.
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5 Requirements for IRSCS

The requirements for the IRSCS are same as the requirements of the VSCS described in
section 4. Only the differences are described in the table below:

Table 2: Technical specifications and requirements for the IRSCS

Parameter Requirement

Energy range of | The IRSCS has to be optimized for detecting input photons in the range
operation of 400-1400 nm.

Photocathode | IRSCS shall use the S-1 photocathode. The window material has to be

chosen so that the transmission through the window in the wavelength
range of 400-1400 nm is greater than 80%. The effective length of the
photocathode (1) has to be greater than 4 mm. The final digital imaging
system (CCD) of the IRSCS has to be capable of measuring this entire
effective length.

Repetition rate

The entire system (including triggering, hold off and camera readout)
has to operate at a repetition rate = 0.1 Hz.

6 Requirements for XSCS

Table 3: Technical specifications and requirements for the XSCS

Parameter

Requirement

Energy range of
operation

The XSCS has to be optimized for detecting input photons in the energy
range of 100-10000 eV. X-ray and EUV photons have to be detected on
the photacathode by transmission and not by reflection at grazing
incidence.

Photocathode

The design of the XSCS shall be such that the photocathode is exposed
directly to the vacuum of a large experimental chamber for laser plasma
research. Designs where the photocathode is in a different vacuum,
separated by windows like Beryllium is not acceptable. The seller has to
provide one new KI photodiode with the XSCS. The XSCS has to be
designed so that the photocathodes are interchangeable. The seller shall
provide the mechanical designs for the support of the photocathode, so
that the buyer can procure additional photocathodes later.

The calibration tests described in sections 3.2, 3.3 and 3.4 shall be
performed using a UV photocathode and an UV source.

The effective length of the photocathode (1) has to be greater than 12
mm. The final digital imaging system (CCD) of the XSCS has to be
capable of measuring this entire effective length.

Spatial

resolution in

The spatial resolution (x), has to be greater than 16 Ip/mm. The spatial
resolution (x) and the effective length of the photocathode (1) shall be
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static mode

such that the number of spatial resolution units (I*x) is greater than 200.
The seller has to demonstrate the MTF and the distortion in spatial
resolution is within acceptable limits at static bias applied to the streak
tube. The limits and the detailed procedure for determining the
distortion in spatial resolution is described in Section 3.2.

Sweep ranges

The system has to offer a choice of sweep range(s) which allows it to be
operated at the best time resolution. In addition the system shall offer at
least the following sweep ranges 5 ns, 10 ns, 20 ns, 50 ns (within limit of
+10%). These can be provided by a single sweep unit or by
interchangeable sweep units. The supplier has to provide the time vs
pixel calibration curves for the sweep ranges as described in section 3.3

Time resolution

For the fastest sweep range, the temporal resolution has to be less than 1
ps. For all sweep range settings, the XSCS has to be able to record
greater than 300 temporally resolved events for each sweep range (see
section 3.4 for definition).

Trigger
parameters

The XSCS is planned to operate with a single trigger and not be
synchronized to an external oscillator for integrated measurements. The
triggering jitter for the XSCS has to be less than 20 ps rms for single shot
measurements.

Repetition rate

The entire system (including triggering, hold off and camera readout)
has to operate at a repetition rate > 0.1 Hz. Note, that if the digital
camera has to be binned to achieve this repetition rate, the XSCS has to
still satisfy all the constraints mentioned in this table.

Detection
technology

The seller has to provide the detection technology, i.e., a scientific grade
camera and coupling optics to the streak tube and phosphor. This has to
be done using a tapered (or 1:1) fiber optic bundle from the phosphor at
the end of the streak tube directly bonded to a cooled scientific grade
camera. Such a camera shall have 16 bit measurement capability per
pixel, have a quantum efficiency > 90% at the emission wavelength of
the phosphor, have a readout noise level of less than 4 e per pixel and
have a full well capacity of greater than 80000 electrons (non-binned).

The magnification of the XSCS and the detection technology must be so
designed that a spatial resolution unit at the center of the photocathode
is covered by at least 4 pixels by the digital camera.

The magnification of the XSCS and the detection technology must be so
designed that the time resolution for each sweep range shall be covered
by at least 4 pixels by the digital camera, i.e., mAt>4 (see Equation 1 and
Equation 2).

The seller has to use standard connectors for cooling water for the
detection technology. The buyer shall provide the cooling water
connection.

Slit

The seller shall provide a fixed slit mounted on the XSCS. The seller has
to choose the height of the slit to be the maximum possible so that the
XSCS meets the requirement on time resolution. The seller shall also
provide the engineering drawings of the slit and its mount, so that the
buyer can mount a different slit later if needed.

Size and

The XSCS is planned to operate in an air tight box inside a large vacuum
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chamber. The seller shall provide such a box made of Aluminum, with
the XSCS installed in it. The box (excluding the connectors) has to be
smaller in size than 20 c¢m x 20 ¢m x 80 c¢m, unless agreed otherwise by
both the parties. The front face of the box, close to the photocathode
shall have four guide pins for positioning. The box shall be so designed
that the top lid of the box can be opened easily for accessing and
diagnosing the various sub components of the XSCS. The box shall be
able to mount to standard optical breadboards at any orientation, with
the breadboard being either below or above the box. The front panel of
the box shall provide easy access for replacing the photocathode and
have tapped holes for mounting an external X-ray spectrometer. The
back panel of the box shall have the necessary electronic, optic, power |
and cooling connectors and feedthrough. The seller shall include the
necessary cooling system within the box for reliable operation of the
XSCS. The seller shall provide the design of such a box to the buyer for
approval before the manufacture of the box. Prior to shipping the XSCS,
the seller shall demonstrate that the system is airtight and operational
within a sufficiently large vacuum chamber.

The seller shall also provide the design for adaptor flange(s) to mount
the XSCS (including the box) shall on a DNgoo ISO F flange.

The XSCS shall be shipped to the buyer in a vacuum tight enclosure
covering at least the photocathode. Such an enclosure shall have a pump
down port which can be used for long term storage of the XSCS.

The seller shall enclose the necessary electronics (streak tube, sweep
unit, etc) inside an EMP shielded enclosure. The design of such an
enclosure has to be demonstrated to have worked for shielding an X-ray
streak camera system from EMP generated during laser plasma
experiments where an energy greater than 1 kJ is incident on target.

The vacuum interface flange shall have tapped holes for connecting an
external spectrometer and/or X-ray foil filters if needed. The seller has
to consult with the buyer to finalize the location of these tapped holes.

vacuum
requirements
EMP shielding
Mounting holes
Software, data
interface and
control

The seller must provide the control software pre-installed on a
computer. It is not necessary to provide the computer peripherals like
monitor and keyboard. The seller must also provide the buyer with the
access and rights to install the analysis and control software on multiple
computers for the purpose of research. The buyer will not distribute or
install the software to third parties. The control software must also give
user the access to raw data (i.e., without any software based correction
for jitter and calibrations). It is highly desirable that the control
computer use a Linux® based operating system and the control software
be interfaced to the tango control infrastructure (http://www.tango-
controls.org/). The control software should be able to accept remote
scripts (in ASCII, etc.) to configure/control the VSCS and store its data.
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OptiXs
Optical and X-ray streak camgras for experimsentst areas

Technical description:

The subject of delivery would be Visible sireak camera system (VSCS), moasl C10910-01
from Hamamatsu, which wili include input optics, S20 version ¢f ghotccathcee, streak
tube, sweep unit, digital readout system, power supply, control software and computer, all
necessary hardware for detection and recording, and hardware to control the sub-
components.

The list of delivered parts would be :

Main unit including streak tube, S20 photocathede, integraiea :CP
Fast single-sweep unit, rep. rate up to 10 kHz

Streak input optics UV-IR broadband

Output optics for readout camera

Temporal analyzer including computer and streak software
Orca-Flash 4.0 readout camera, TE cooled

Camera mount for streak unit and readout camera

All necessary hardware like as cables, power suoplies
Calibration data

s Operation manuzl in English

« Shipment and insurance

We will provide the complete system including all the components requirec ior .2 system
to operate independently.

Technical parameters.

Parameter ! Requirernent Offered vzlue
I
|

Energy range | The VSCS has to be optimized for Yes, range would be optirnized for 200-850
of operation | detecting input photons in the range ' nm
. of 200-850 nm. |

Photocathode | VSCS  shall use the S-20 | Yes, VSCS will use §-2C ziictocathode with
photocathode. The window material | UV window ¢ rgach reguirec transmission
has to ba chosen so that the ' inihes range 203-850 nm.

transmission through the window in The efective lengmn of the snotocathode
the wavelength range of 200-850 nrn - will be 5 mir and digitel imaging system of
is greater than 80% The efiective | the VSCS wil be be capaals o7 raeasuring
length of the photocathode (I} has 10 _ this entire erzclive 1ength.

27 OptiXs, s.r.0.
I€: 02 D16 770, D:€: €2 02 016 770 Kiwoklitské 37, C2, 159 00 Praha 9







OptiXs

be greater than 4 mm. The final
digital imaging system (CCD) of the
VSCS has to be capable o
measuring this antire effective lenati.

Spatial
resolution in
static mode

The spatial resolution (x), has to b2
greater than 10 Ip/mm. The spztial
resolution (x) and the effective lengin
cf the photocathode (!) shall se such
that the number of spatial resolution

seller has to demonsirate the MTF
and the distortion in spatial resclution
is within zcceptable limiis &t static
bias applied to the streak tube. Tne
limits and tha detailed procedure for
determining the distortion in spatiz:
resolution is described in Seclion
3.2.

units ("x) is greater than 65. Trs !

Yes, spzstial resoluticn wii be 16 lo/mm with
MTF of 50%, 16 lo/mm wih MTF of 45%
Sratizl resciution units wi 52 "« = 80 (with
MTF of 50%), i"x = 80 (with iTF of 45%).
We will demonstrate that the :ATF and the
dis‘crion in spatiel rasoiidion s within
zcceptabie fimits ar static bies applied to
ths strezk iz =s is dsscrisse in section
3.2

Sweep
ranges

The system has to offer a choice of
sween ranga(s} which allows it {o be
operated at the best time resoiution
In addition the system shall ofier =t
least the following sweep ranges: S
ns, 10 ns, 20 ns, 50 ns {within imt ot
£10%). These can be providac by 2
single swaep unit ar Ly
intercharigseble sweep units. e
supplier has to provide the timz vs
pixel calibration curves for the sweegs

ranges as desciibed in section 3.2,

Yes, the system will offer  choica of
several sweey rangas - 27 ns, 500 ps, 1
ns, 2ns, Sns, 10ns, 2C 1e, 51 ns.

Note ¢« If it wowid be reguireg, we can adapt
sweep unit fzr addtional swaep range — 70
DE.

Thea time vs pixel catibrater curves for the
sweep rangss s dascited in section 3.3
will be proviced before saipzinig. We can
guaramee tnai we Can reach & percentage
slope error of less than 0% iar all sweep
rznges, and & percentacs si32¢ error of
1&ss thar 2% for sweap rangs of 10 ns and
20 ns. The pramitiary maasured values at
cemeo unit ware much bahé,

Time
resolution

For the fzstest sweep rengs, s
temporal resolution has to be 1ess
than 2 ps. For all sweep range

settings, the SCS has to be 2ble ©
record greater than S0 femporaly
rasolved evenis for each sweed
range (sez section 3.4 for definiticr;

Temgorai resstutior. will ze < = 25 (FWHM).
Sweeo rang= 200 ps: nurater of temporally
resolved eveals. >= 120

| All other seven swesp ranges. number of

temporaly resowac gvenis: >= 145

Trigger
parameters

| The SCS is planned to operets with
a single trigger and nct bz
synchronized to an external osc.aic”
for integratzd measurements The
iriggering jitter for the SCS has to te
less than 10 ps rms Tor single sics
| measuraments.

Ves, operzstion with g sirg.e wgger.
The iriggering iitter will b2 < 70 ps rms for
singie shot riezsuremants

DntiXs, s.r.o.

1&: 02 016 770, D'E: £2 02 915 77¢C, KFivel'dtsld 37, CZ, 19900 Praha 8
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OptiXs

Repetition
rate

The entire seystem (including | Tne aniire system (including iriggering,
triggaring, hold off ana camera haid off anc. camera r=accu&) Wi be
readout) has to operate & & z repetition rze = 100 Hz, up
repetition rate 2 100 Hz. Note, tha: 7 l to approx 200 Hz witheu: pirning. Readout
the digital camera has to be binnea ' camerz will neve 2048x204¢ sixels in total,
10 achicve this repefition raie, he | 1508 (H) x1016 (V) pixe:s erz usaed in

8CS has wc still satisfy =zl the | calibraied sisesk mode, mex. ['ame rate
constrzints mentioned in this tagle.  + apsrox 200 s in 1hat moas 1s witnout

! Binning

Detection
technology

| The seller has to provide the ' Ves, scizatii o grede camz

‘2 &1 coupling
detection technology, i.&., @ scientific  opiics 1C he siraak wbe 2nd 37 osphor will
grade camera and coupling optics 10 - D¢ sup,;:‘ec.

the streak tube and pnosphcr. The Sy j:;ta:"’i will ugs 'ach'aclob v internal
seller can use either of the ‘wo , MCP intensifier io empli; .' = ouiput of the
taechnologies to achieve this: -ragk tube which is lens covn'ed to a
scigntific grade digitel cenerz

e Tapered {or 1:1) fiber optic
oundle from the phosphor et Raszdoutt camers will r:..=. zsienyiic grade
the end of the streak ks c.-.mer.-.: QRCATlash 4.2 w2, TE-cooled, 16
directly Sonded to a cooled i, have 2 rzzactit qo‘ea !:: wof<16e
scientific grade camera Sucn | gar pixei rms have z dynzmic range of
z camera shall have 16 bi' baiter than 30300 (non-ninns;
mezsurement capablity zer Tz 1-|z:.ns:.':'vmoe inwern= 0 the streak
mixel, have & quantu iUssie., amsifestne seCios created
eficency > 90% =&t the ! and accelerzted oy 1e sireek ube.
em'ssion wavelength of e
phosphor, hava 2a readou:
ncize level of less thzrn & &
per pixel and have g 20} we
capacity of greater ihen
80300 electrons  {nc--
bnned) or

e Hzvz an intensifier 10 amowy
tha suiput of the streak tube
which is lens or fiber coupied
1o a scientific grads digizd
zernsra. Such a camerz has
to bz 16 bit, heve 3 rezlic.al
noise level of i2¢s thzn 2 =
per pixel, have z cdynam.c
range of better than 30110
{ncn-binned). Note ingt e
intensiftier  can  2ither &2
ex:zinal 10 the strezk wWwe2
i.e., amplifies tne Vlal.‘)lc
irzg2 on the phosshor &t .~
exd of the streakx or L=
internal to the streak 1uze .
amplifies the SIECIr0NS
crested and acceleraiec o
e sireak tube.
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OptiXs

|'The magniication of the SCS &
the detaciion technology must 52 &
designed that a spatial resoluiion eni

| at the center of the phofocathodc 5

l coverea by at least 4 pixels oy he
digital camsra.

rd

-
Soa vl

Tne megrification of the SCS
the detzcticn technology musl be o
designed that the time resolution ie.

each swsap range shall be cevered
| by at fesst 4 pixels by ine c‘egual
camers, i.e., mAt 24 (3ze Eguetct

{4 and Scuziion 2).

The seller hz2s 0 usg SEntzxi.
| connacteres for cooling wailer i
required for the detectior: technoicgy

The buysr chell provide the cooing
water connection if requirec

Vzs. ine megniccetion wik 33 50 designed
nat 2 spatisi resolution Jn.: 2! the center of
e phozocrt sog is coveren by at least 4
pixels by the digita! camarz

oo =0 designed
o7 SUoN SWeep
= i2ast 4 pixels
‘:‘, rtzé

-
=

c'.

czrd conn cr; 5 :m readout
oo al"C w!

Lo,

Thare are si&n
Cemesl z !3!’ \J“.E.t3|

input optics
and slits

The seher shall provide input cpics
ior the SCS
required for 2nabling the oparatior. =i
SCS at the best time resciuuor.
inpuUt optics is not requirea for
SC8 rmoaze whara the onelons
be direcly focused
pﬁotocathod znd no external sl
required i =achiesve the besi in
| rasolution.

P input czlcs 15 provided it s7z.
; consist ¢ an adjustzble sht (v
micromeier) and lens oplics o
number bziween 4.0 eng 6.5 win =
t macnification of 1.

. ] [\_‘ o ‘T

w i O

&

t

LR

-.-Or\—

We will provios streak insus omt|c= Uv-IR

if the input odtics 15

broadband, ¢igpersicn oLl
megrification. 11 irfakmbsr 5.3. mcluding
vzriable acu..,t:b g slit oy .cromater drive.

Size and
vacuum
requirements

+

No speciiiz requirements

N

tzched data

Mounting
holes

The front face ¢f the siresr camars
' (close 1o the input siit) shzl nave
| tapped roles jor connectng
i external spacirometer if needza. Tre
i seller nas o consult with ths puysr .0
t!in:.tllZ:: e .ocation of fhese 2oger

role= for  certain  SpECIOMEE
1 roczls.

-
ol

czmera will be
zr connecting

Tre front fzce of ine sitzacd
scuippea win m@pged hoes
gn extarna! spectrometarn.

Software,

data interface | softwzre s-e-instzllzd en 2

e

ot ee il

SorLLae”

]
| The seller must provide the

We wi! prevas HPD-TA ierporal analyzer
cantrel sysiem inciuding cor cuter, digital

4z7

C:o2dE77e I

Gpti)(s, 5.0,
29300 Praha 9
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OptiXs

and control It is not necessary tc provide
computer peripherals
znd keybczrd. The seller mus:
provide ths buyer
and rights 1o install the anralysis
control  software  on

computers jor the purocss

The conirol scftware must zlso
user ihe sccess to raw daa
without any  softwars

computer

uge

' store its datz.

like monitcr | with life long updzate licease.
with the asccass | comguier and wou'd be poss
multisis | FESEECh.

resezrch. Buyer will not distribuie
install the software fo third pamez
sc

bas
correcticn for jitter and caiiorztons,
it is highly dzsirable that the conirs
2 Linuy® Dpasse.
operating systsm and the contr!
software bz interfaced to the targo,

control infrasiructuse | rernote sengs (i ASCL, 216, i
(http:/iwww tango-controls.ora/; & ceafigurz/conircling VSCS znd store its
contro! software shouid be zbic 1| casE.

ceep: remoate scripts (in ASCII, exc) !
s cenfiguralconire! the VSCSE zna

L
tr2 | camera interface, HPD-TA sireax software

5 i Software wit 02 pre-insiaizt on a
nlz to install it
on multiplz cornputers for the surpose of

zle
ar.d

o | Tha coriror sofnware wil give Jser the
zccess 1o reus asta (e, wamncat any

cciwars basad correchion 1o jitter and

caliprat'ons)

fi.e.,  Cazntro! compater runs wiin Juindows, but

g4 | t=e user car. #asily s&no ate

| conmzands a1 ASCIl) from &ny other

computar (ino Linux &S, & Zthemet and

ToPNE Everythingis d 2din

ztzchermani “RemoteEx” fsziure.

Sc, concrot sowars wiil bz ze to accept

o
I

e

eNsiia

=3 tagts

Annex No. 7 List o7 Questions

List of Questions from: AnnexX No. 7

1. List the mode! =nd make 27 the streak tubz 10
be used.

2. List the effective length ¢f the pnotocathocs
which satisfies the definitions given in the Annex
5

3. List the spatiai resciution in Ip/mm of tha SCS,
as per the definition given in Annax 5

4. List the number of spatia! resolution unite for
the SCS

5. List the best temporz! rasolution of the system.

6. Describe the sweep unii(s): mention sweep
range and number of 1empc:al resolved events
detectable.

527
1C: 02

Lla

AfliEVers

$-20 whe (in C125°0-01): Hamamalsu sireak
wuee N42142, mocified for largzr cathode size
(£.0 mm).

Efective length is 2.0 mint,

£45075-01- 18 1o/mm with MTF 27 20%, 18
‘oimm with MTF o’ 45%

740810-01; *x = 20 (with MTF of 33%), I"'x = 80
(Lsth MTE of £5%)

Temporz! rgscunct < 2.0 pg AWFRE (in shortest
Tmzrange;.

Neote [ i it would o raquired, we cen adapt

camerz for < 1.0 25 FWHM for f'z¢ oi charge.
§ sweep ranges — 200 ps, 536 ¢¢, © ns, 2 ns, 5

Az 103, 20ns, 3008

~omber of tempora, resclved evene detectable !
Swaep range 20C ns: numoer of iemporally
cesoweg svents. >= 120

OatiXs, s.1.0.
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OptiXs

It other SEVER SWSED (ENCET LT BEM OV
e pOr2 iy resoives evemis: >= 144

Nsis ¢ If itwould bs requized, we can 2dapt
cmmers for addticnzl ewaep rznce — 710 ps

7. Describe the readout sys:ism: Kina of camera  rud C. camerz . CRCAFasn .l vt ed
k=1

used, intensifier if any, mhod of coupling ic the 508 camars, see ::....('a{E caEsn -t
streak tube, etc. Intensifter : MCP :magratec! insice reak tube

(¢ ain controlizolz Lirough soflwzre

wisthoo of cousling o the srez < 1.ne !
_&s cousting

8. Describe the magnificaton of the streak tube .05 12,5 magaificaticn (glgcircn OIS inside

and of the readout system a! the and of the girzak Lbe)

streak tube. ©13 30,23 de-m*griﬁcsz’isn {goicz =ns system
szmwaer siezs Los end sCwGE camera).

9. Describe the data and communication link o Trs srser PO (o0 whick, “ng ket 4 software is

the SCS (optica! or serial or Ethernet, etc.) cczily neas i streak

NPE-A —
g cm‘_n_.-:—, $y5.3M C&0 02 =00 .z-controlled
3. ganang man-ie et ABCH comTe noe via

TTRNE Ses "Rz steBnt fegn. o

[

n

A sysiem enchicl s vAnoJl ExleT ens art
l.Lporsd ey that.
J-zre are oo eststions regetd w06 O8 of the
-g Sorehing o .fL...c'(_C?.i‘. & ol X 2tC.).
SNooOriEl e (‘r Zges orpre i.:--:_ can be saved
z on--ziceal giz- oftns swenk P2, or (b) on
-7 Sher2G RETWoIK CIVE rEacianis Y the streak
ST 0 gl sentes ¢ dais “r.-_- wLoecilyvia
TOPT g the oo oning Semsae

oig formats are *cn.p'&:'!, ~zcunznted in the
Sanues, withowi 2 . P

sy see automatic

Tubl B O
zoer 35a)), but all of
sz 25 that the

Values for tecnnical evealution criterions :

Number of spatial resolution units : I*% = &€ (witn M7 F of L,'%)
l“x =L \\u‘f"-‘. NT" C" L .-C-;

Nurnber of temgporaily ie=cived evenis | Swees Zngs
All othe! sevs

617 DgtiXs, s.r.o.
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OptiXs

Details and parameters are also mentiorea in zusched SpacE §128
indicative, guaranteed parameters are in 1abe ao0ve

1 elsa. T nsic are

Prague, 29.7.2015

...........................

g gandilk, C=2

LLAS, 5.0.0. .
OptiXs...

Krivoklatska 37, 199 00 Fraha

...............

List of attachement : . 1¢: 02016770 DIC: CZOZ0167 /v
Price quote v, OpLixs.C2
Universal sireak camera datasrss:
HPD-TA data sheet

Orca Flash readout camera data sneet
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