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-3 GHz klystron

A.D.A.M. = Applications of Detectors
and Accelerators to Medicine

First Unit of LIGHT

Linac for Image Guided Hadron
Therapy
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< 230 MeV

. 4us pulses @ 200 Hz
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< 230 MeV
. 4us pulses @ 200 Hz

Proton
beam

The energy changes actively
made by the linac
accelerating modules

+ 5 mm

every pulse
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2zl elo)ns ciplef inn2 ‘nosa’ jn a2 CCL siryetyra

i
x max. E = ES = maximum surface E-field
$2 max. H i

£3 max. Sm = rr_lodified Poynting Vector (*)

‘nose’ 3 (c)
>
E, = average accelerating E-field

(*) A. Grudiev, S. Calatroni and W. Wuensch, New Local Field Quantity Describing the

High Gradient Limit of Accelerating Structures, Phys. Rev. ST Accel. Beams 12,
(2009) 102001.
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i
x max. E = E, = maximum surface E-field Ratio E, /E, =
£ max. H i

4.5 in a CCL structure

£3 max. Sm = modified Poynting Vector (*)
2 in a CLIC structure

‘nose’ X

E, = average accelerating E-field

(*) A. Grudiev, S. Calatroni and W. Wuensch, New Local Field Quantity Describing the

High Gradient Limit of Accelerating Structures, Phys. Rev. ST Accel. Beams 12,
(2009) 102001.
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Breakd owns;anoMRnENILSER el e(el MBS GLUTE

i
x max. E = E, = maximum surface E-field Ratio E, /E, =
£ max. H i

£ max. S_ = modified Poynting Vector  (*) 4.5 in a CCL structure

2 in a CLIC structure

100 MV/m in CLIC

&
‘nose’ X3 (c) correspond to
>

E, = average accelerating E-field 45 MV/m in CCL

(with 0.2 s pulses)

(*) A. Grudiev, S. Calatroni and W. Wuensch, New Local Field Quantity Describing the

High Gradient Limit of Accelerating Structures, Phys. Rev. ST Accel. Beams 12,
(2009) 102001.
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3 GHZ hIgh=0radIENAESISHCOMPAISOLRAVILANES N (N ESUILS;

TERA 5.7 GHz
test cavity

High-power test results of a 3 GHz single-cell cavity HIGH GRADIENT RF LINACS
U. Amaldi', D. Berges 10 R Bonomi'#, A. Degiovanni?, M. for APPLl(:ATlONS |N HADRONTH ERAPY

Garlasché!4, P. Magagnin!, S. Verdi-Andrés'? and R. Wegner?
! TERA Foundation, Via 1, 28100 Novara, Italia

December 2013
Alberto Degiovanni

arXiv:1206.1930v2 [thSiCS.&CC-ph] 15 Jun 2012 ECOLE POLYTECHNIQUE acceptée sur proposition du jury:

FEDERALE DE LAUSANNE
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Break-Down Rate

Break-Down Rate

BOR' [bppim]

M Sband SW (TERA)
B Cband SW (TERA)
W Xband TW (CLIC)

300 400 500
E_ [MVIm]= Surface Electric Field

14 16 18 2 22
s2° mwimm?>® = Modified Pointing Vector
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Break-Down Rate

Break-Down Rate

BOR' [bppim]

M Sband SW (TERA)
B Cband SW (TERA)
W Xband TW (CLIC)

200 300 400 500
E_[Mvim]= Surface Electric Field

16 18 2 22
s2° mwimm?>® = Modified Pointing Vector
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TULIP at 3:.GHZ andhighigradicntsyt=p=IsUNVIV/ii7i),

24 MeV cyclotron
by
Advanced Cyclotron Systems
(Canada)
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NULIP atSIGHZWIthN=p=ISUNVIV/im

10 MW
klystron

11 modulator |
-klystron systems

Rotation: +-110° - wrt the horizontal plane
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patient
access
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NULIP atSIGHZWIthN=p=ISUNVIV/im

A.D.A.M. has exclusive
rights on the TERA patent
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NULIPatSiGHZWI == IS UNVIV/im,

Scanning Magnet SM1 Scanning Magnet SM2

__\J |

&--

rotatory joints

scanned area:
25x25 cm?
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NULIP=2}0 a6 G H ZWIh=s= S UMV

scanned area:
20x20 cm?

TULIP - UA - 6.3.14



NULIP=2}0 a6 G H ZWIh=s= S UMV

3 GHz SCDTL
ENEA
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5 MeV

/50 MHz RFQ
M. Vretenar, A Lombardi
S. Mathot - CERN




High-gradients for proton therapy

KT Fund project
CLIC: W. Wuensch

A. Grudiev

|. Syratchev

M. Garlasché
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A. Degiovanni (now at CERN)
P. Magagnin (now at CERN)

S. Benedetti

G. Porcellana
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S.B. presented yesterday the bwTW strucure
A.G. - next talk




