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SOLARIS is part of the CERIC-ERIC 

Central European Research Infrastructure Consortium - CERIC 



the League of European 

Accelerator based-Photon Sources 

– LEAPS 



 

 

 

 

 
 

 

*SOLARIS is getting also some support from the University administration  

(procurement, HR, accountancy, ect.) – around 5 FTE’s 

 

external staff 

SOLARIS staff 

Category Number  

of employees 

Number  

of FTE’s 

Engineers 19 19 

CS & IT 13 10 

Technicians 9 9 

Scientists (beamlines) 6 + 4 6 

Administration* 6 6 

Management 5 5 

Promotion and ILO 3 3 

Ʃ 61 + 4 58 



~250 beam-days/year: 

 
- machine days (calibration, optimization): ~10% (?) 

- CERIC-ERIC open calls: 10% (only international) 

- Open calls: 80% (national/international: 70/30%) 

 

 

Guaranteed time for end-station contributor 10% (applies to one of the beamlines) 

Access policy 



 

- SOLARIS is a factory of photons 

- SOLARIS is producing photons for external users 

- SOLARIS doesn’t aspire to distinguish between "good" 

(promising) and "bad" (hopeless) science, in terms of 

applicability 

- Both, SOLARIS and its USERS feed on public money 

 

 

Fundamentals 



 

The mission of SOLARIS is to deliver the best 

possible photon-beam in the most cost effective 

manner to support the best possible science, 

accepting the high risk and a long-term „return on 

investment”. 
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Business Plan  is a formal statement of business goals, reasons they are 

achievable, and plans for reaching them. Business plans may target changes in 

perception and branding by the customer, client, taxpayer, or larger community. 

When the existing business is to assume a major change or when planning a new 

venture, a 3 to 5 year business plan is required, since investors will look for their 

investment return in that timeframe 
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The mission of SOLARIS is to deliver the best 

possible photon-beam in the most cost effective 

manner to support the best possible science, 

accepting the high risk and a long-term „return on 

investment”. 



Cost-effectiveness analysis (CEA) is a form o economic analysis that 

compares the relative costs and outcomes (effects) of different courses 

of action. Cost-effectiveness analysis is distinct from cost–benefit 

analysis, which assigns a monetary value to the measure of effect. 

Cost-effectiveness analysis is often used in the field of health services, 

where it may be inappropriate to monetize health effect (years of life, 

premature births averted, sight-years gained). 
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Budget category Comment Cost (euro) 

SALARIES 
61 people (average: 17 000 

euro/person/year) 
1 041 537 

SPARE PARTS AND UPGRADES 

critical spare parts and minor upgrades 

needed to achieve the target 

parameters  707 581 

ELECTRICITY Possible increase ~10% + new BL's 455 256 

MAINTENANCE SERVICES 
Building and machine technical 

infrastructure and subsystems 
177 549 

TRAVELS AND CONSULTANCY Including invited experts 112 110 

SOFTWARE (LICENCES)   106 977 

GENERAL SERVICES security, telecommunication, etc. 80 233 

CONSUMABLES office, cleaning, HVAC, etc. 55 521 

PROMOTION dedicated events 13 953 

OVERHEADS (incl. UNIVERSITY)   204 318 

SAVINGS (2017)   284 500 

Ʃ 3 239 535 

Budget (2017) 



SALARIES; 35% 

SPARE PARTS AND 
UPGRADES; 24% 

ELECTRICITY; 15% 

MAINTENANCE 
SERVICES; 6% 

TRAVELS AND 
CONSULTANCY; 4% 

SOFTWARE 
(LICENCES); 4% 

GENERAL SERVICES; 
3% 

CONSUMABLES; 2% 
OVERHEADS; 
[WARTOŚĆ] 

Budget (2017) 



Optimization 

18.6.1.RF.1 

klystrony Toshiba E37310 modulator K2, Thales TH2157A-1 

modulator K1 947 100,00  PLN RF 9 947 100,00 243 452,89 zamawianie zakończono 

18.6.1.RF.2 Pref interlock of K2 modulators 8 118,00  PLN RF 9 0,00 w trakcie zamawiania 

18.6.1.RF.3 arc detector for gun circulator/spare one for SR circulator 32 000,00  PLN RF 9 32 066,10 0,00 w trakcie zamawiania 

18.6.1.RF.4 

Modification of the modulators for movable dehydration unit 

(rough estimation) 30 000,00 PLN RF 9 0,00 w trakcie zamawiania 

18.6.1.RF.5 HV ion pump cables for spare klystrons for permanent pumping 3 000,00 PLN RF 9 2 892,96 0,00 zamawianie zakończono 

18.6.1.RF.6 

SLAC gasket for spare klystrons in case of their replacement (8 

months lead time) 2 020,00 PLN RF 9 1 808,10 0,00 zamawianie zakończono 

18.6.1.RF.7 electronic components 5 000,00 PLN RF 9 1 764,80 w trakcie zamawiania 

18.6.1.RF.8 RF components 20 000,00 PLN RF 9 2 636,23 7 153,24 w trakcie zamawiania 

18.6.1.RF.9 

Differential amplifier for pulse to pulse stability measurement in 

klystron 9 840,00  PLN RF 9 0,00 w trakcie zamawiania 

18.6.1.RF.10 LLRF ADC- DAC- FPGA- mestor- cards, host computer , spare 194 782,00  PLN RF 9 193 110,00 193 644,82 zadanie zakończone 

18.6.1.BL04.

1 

Vacuum components (3xgate valves, 2xgauges, components, 1x 

membrane window, etc. ) 82 000,00 zł PLN BL04 9   0,00 w trakcie zamawiania 

18.6.1.BL04.

2 Electronics (cables, connectors, power supplies, etc.) 15 000,00 zł PLN BL04 9 0,00 w trakcie zamawiania 

18.6.1.BL04.

3 

Compressed air and water system elem, valves, connectors, 

reducers, swagelok connections, etc.) 16 000,00 zł PLN BL04 9 0,00 w trakcie zamawiania 

18.6.1.BL04.

4 

XAS end station (sample holders, filaments, repair kits, manual 

valves, connectors, feedthrough, z-stage, etc) 32 000,00 zł PLN BL04 9 0,00 w trakcie zamawiania 

18.6.1.BL04.

5 

Ion pumps (for PEEM front end and BL  - 1 piece each type of 

IP) 

145 000,00 

zł PLN BL04 9 0,00 w trakcie zamawiania 



Computerised Maintenance 

Management Systems (CMMS) 



- beam technical parameters 

- number of beam-days / year 

- time of failure/year 

- cost /1 hour of beam-time 

- number of applications/call 

- number of applications/beamline 

- number of publication/number of users 

- number of publication in highest ranked journals/number 

of users 

- number of synchrotron research based PHD’s  

 

 

KPIs 



Not so simple… 

 



 

 

Socio-economic impact 

 

business plan 

 

 
- How many companies are using your RI? 

- What is the percentage of the commercial 

services in your income structure? 

- How much the industry has invested in 

your RI? 



 

 

Socio-economic impact 

 

business plan 

 

 
- How many companies are using your RI? 

- What is the percentage of the commercial 

services in your income structure? 

- How much the industry has invested in 

your RI? 

 

wider perspective 

 

 
- strengthening participation at EU forum 

- transfer of the technology to Polish industry 

involved at investment phase 

- spin-off companies and business opportunities 

(e.g. IT) 

- 1000 people/year fascinated with science 

- training facility for the large scale RI users 

 

 

Change of mentality (from „mine” to „ours”)  

 

 



 

Building cost: 15 mln euro + Accelerators cost: 25 mln euro = 40 mln euro 

Number of beamlines: 10 (without the hall extension) 

Investment / beamline: 40/10 = 4 mln euro/beamline 

Assuming 20 years life-time 4/20 = 0,20 mln euro/beamline/year 

Beamline cost: 5 mln euro 

Beamline cost/year = 0,25 mln euro/year 

Operational costs: 4 mln euro/ 10 beamlines = 0,4 mln eur 

Total cost/beamline/year = 0,20+0,25+0,40 = 0,85 mln euro 

 

Contribution: 5 mln euro (whole beamline) gives 0,25/0,85 = 29% 

Contribution: 2 mln euro (end station) gives 0,1/0,85 = 12% 

Contribution: 50 000 euro/year (2 FTEs) gives 0,05/0,85 = 6% 

 

 

In-kind contributions 

(simplified) 



SOLARIS doesn’t have a full life-time cost estimation 

 

- we don’t think about funeral at the first birthday party 

- we are used to open call based system for distribution of money with a limited time 

perspective – we don’t have a long-term mechanism for big infrastructures financing – 

maybe because SOLARIS is the first one, new Government is working on it 

Full life-time cost 
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LP Investment  Cost 

1 Line SX 11 000 000 PLN 

2 Line FTIR 6 700 000 PLN 

3 Line MX-BioSAXS-PD 75 000 000 PLN 

4 Line SXM 30 000 000 PLN 

5 Line XAS/XES 28 000 000 PLN 

6 Line OPTIDIAG 1 700 000 PLN 

7 Line NAPXPS 3 500 000 PLN 

8 Line MIDAMAX 50 000 000 PLN 

9 Line SOLAB 3 500 000 PLN 

10 STXM microscopy  11 000 000 PLN 

11 Construction work 18 320 000 PLN 

12 Linear accelerator extension 57 500 000 PLN 

  296 220 000 PLN 

Investment phase is not finished: 

- 2 beamlines in operation 

- 2 beamlines under construction 

- space for 12 more  

The national money allocated for the 

strategic RI in Poland is around 8 mln 

eur/year („strategic” > 120 000 eur) 

ERDF for 2014-2020 in Poland: 

- level of financing max 80% 

- 10% of investment to be covered  

by industry 

- business-plan presenting  

the strategy for the self-sustainability 

is obligatory 

Long-term planning 



RI Roadmaps in Europe 

15 National RI Roadmaps comparison in 2015 

(France, Germany, Great Britain, Sweden, Portugal, Italy, Greece, Lithuania, Czech 

Republic, Croatia, Romania, Bulgaria, Slovenia, Estonia, Switzerland) 

 

• 15/15 has introduction containing the reasoning behind Roadmap creation;  12/15 with 

the signature of the Minister of science 

• 15/15 has a projects descriptions 

• 11/16 contains the description of the criteria and procedure that was used to select the 

projects 

• 7/16 contains the list of experts involved in evaluation process 

• 9/16 refers to financing strategy, sometimes very precisely  
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Country 

No. of 

projects 

Participation in 

international National Comments 

Germany 27 14 13 mixed new and existing 

Czech Republic 45 28 17 2 new, 2 continued, 13 existing 

Poland 53 25 28 22 new, 6 continued, 0 existing 

Italy 49 23 26 mixed new and existing 

Spain 29 0 29 3 continued, 26 existing 

Portugal 40 23 17 all existing 

Sweden 76 60 16 almost all existing 



Distribution 

- Thinking about „business-plan” would you locate the „production” in the low or 

high cost environment? 

- What is the difference between „supporting the mobility” and the „brain drain”?  

- How it influence the EU „regional policy”? 



Recommendations: 

 

- To standardize the methodology for National RI Roadmaps 

preparation and planning 

- To advice „new” Member States on RI development policy  

(e.g. to optimize use of ERDF) 

Maybe we should centralize the distribution of ERDF for RI and then 

common international projects would be possible?  

- To clarify the state aid regulations and exemptions for research 

infrastructure (verte) 



Commission Regulation (EU) No 651/2014 of 17 June 2014 declaring certain categories 

of aid compatible with the internal market in application of Articles 107 and 108 of the 

Treaty Text with EEA relevance 

 

If the infrastructure is used almost exclusively for a non-economic activity, its 

funding may fall outside State aid rules in its entirety, provided that the 

economic use remains purely ancillary, that is to say, an activity which is 

directly related to and necessary for the operation of the infrastructure or 

intrinsically linked to its main non-economic use, and is limited in scope. 

This should be considered to be the case when the economic activities 

consume the same inputs (such as material, equipment, labour and fixed 

capital) as the non-economic activities and the capacity allocated each year to 

such economic activity does not exceed 20 % of the research infrastructure's 

overall annual capacity. 

 

The commercial services for the industry don’t meet the definition, they are not  

„necessary for the operation of the infrastructure”, distribution of promotional 

gadgets or vending-machine is also excluded..? 

State aid 



Recommendations: 

 

1. Common procurements for European RI’s – one procedure leading to more 

than one contract - unification of legislation is needed, e.g.: 

- prepayment is not allowed in Poland when contract is a result of negotiated 

procedure without prior publication) 

- according to Directive one can use negotiated procedure without prior 

publication if the supply is purely related to research activities, but in Polish 

act it is added: „… and only one possible supplier exists”, result: problems 

even when we are buying the spare parts for the tailor-made apparatus  

2. Facilitation of the cooperation between European RIs, (now, if one RI is 

issuing the invoice to another RI it is considered public procurement) 

3. Common effort against monopoly in research apparatus components  

 

Supplies 



 

 
- real competition is outside EU 

- RIs are not the owners of the IP 

- Should we accept the applications for access submitted by our 

competitors (India, China, USA, Japan, Brazil)? 

Competition 



...from photoelectric effect to solar cells… 

…from stimulated emission to lasers… 

…from semiconductor to transistor and 

microprocessor… 

 

…from DISCOVERY to MONEY… 


