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TULIP 
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This Unit has accelerated protons from 62 to 74 MeV 
at the same 3 GHz frequency of electron linacs 

Accelerating Unit built and tested by 

TERA – CERN - INFN  

	

Basic unit: 

half-cell 

LInac BOoster 
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Commercial prototype built and power tested by                 

A.D.A.M.: 2011 
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A.D.A.M. = Applications of Detectors                 

and Accelerators to Medicine 

3 GHz klystron     

10 MW 

First Unit of LIGHT 

Linac for Image Guided 

Hadron Therapy 

30 MeV 

41 MeV 
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TR24 by ACSI 

24 MeV ≤230 MeV 

Rotation: +-110° wrt the horizontal plane 

 solid state 

modulator 

Scandinova 

TULIP at 3 GHz with E0 = 30 MV/m 
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10 MW 

klystron 

11 modulator 

-klystron systems 
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TULIP 

TR24 

24 MeV 

 ≤ 230MeV 
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TULIP-RI 

Radio-isotope production 

1 

2 

3 

24 MeV 

 ≤ 230MeV 

7 Divonne Workshop - UA - 15.2.14 



TULIP at 3 GHz with E0 = 30 MV/m 
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patient 
access 

axis 
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Fast and active energy variation 
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The deposition depth can be adjusted every 5 ms  

CCL 
(TER
A) 

source 

spot depth: 

± 5 mm every pulse  

linac 

The linac pulses 120-200 times per second 

To follow moving organs in 4D the beam time structure is 

better than the ones of cyclotrons and synchrotrons 
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scanned 
area: 

25x25 cm2  

present technology : 30 MV/m 
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axis 
24 MeV 

SM1 

SM1 

TULIP at 3 GHz with E0 = 30 MV/m 

4.2 m 



TULIP 2.0 
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scanned 
area: 

25x25 cm2  

CLIC technology : 50 MV/m 
prototype is being built by CERN and TERA 
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axis 
60 MeV 



New  high-gradient  “backward” TW structure 

accelerating cavitie coupling cavities 

‘NEW’  bwTW 

50 MV/m 

BDR = 10-6 m-1 

(20% more power 

for same gradient) 

 

DESIGNED 

with  

A.GRUDIEV /CLIC 

financed by KT 

 

 

 

 

‘OLD’ SW CCL 

30 MV/m 

BDR = 10-6 m-1 

 

With recirculation: 

I. SYRATCHEV 
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750 MHz 

CERN RFQ 

5 MeV 

60 MeV 

≤ 230 MeV 
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PROPOSAL TO BE WORKED ON: TULIP 2.0 



CABOTO 

15 Divonne Workshop - UA - 15.2.14 



CABOTO @ 400 MeV/u 
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CABOTO @ 400 MeV/u 
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CABOTO @ 400 MeV/u 

18 Divonne Workshop - UA - 15.2.14 



Comparison of C ion facilities 
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RESERVE SLIDES 
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ENLIGHT 

results 1 single-room p-facility  

every 8 X-ray rooms  

in 3-4 close-by hospitals 

serving  1-1.5 million people 

The reasons for proton single-room facilities 
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TULIP linac at 3 GHz with RF rotary joints 

RF rotary joints 

1st prototype under 
construction at CERN 
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