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The Gustav Werner Cyclotron at TSL Overview of TSL Beam line layout
O Frequency modulation mode up to 180 MeV protons. end:
: ECR ion source
O Isochronous mode protons can be accelarated in the range 25 to 100 MeV. - Cyclotron vault
1 Heavy ions up to ca 40 MeV/nucleon - Beam switch yard
' ic fi - Irradiation facilit
0 Maximum average magnetic field : 1.75 Tesla ) Trrhaer':g;?r;?r:]gnt area
O Extraction radius: 1150 mm
O Precessional extraction in CW mode, where the accelerating voltage is
sufficiently high; Regenerative extraction in FM mode.
 User controlled beam-sharing:
* Primary user: Proton Therapy
(The Uppsala Academical Hospital)
« Secondary user: Irradiation of electronics:
Beam time statistics Energy saving considerations
- Energy saving considerations: Advantages. Investigation of magnetic field settle time for beam line parameters:
artup g m
Beam Time Statistics 2011: Phase 1. A program (PutToSleep) is run which has the following | /ftial test measurements. m—_— =
~ Beam actions: Cyclotron main magnet, RF powers supplies, extraction || Set-up and procedure: S
6% 159, Development elements setto 0 A (O V) — a practice followed already since Measure beam position using 4. e .-
o il ot : S | | | | | | [
14% Beam Time several YSEUSD E16/0 ther_?_py_s lonization C?haanbenS’ it g Measurement 1 Measurement 2 Re-alignment
Phase 2. Based on measurements made in Feb 2012 it was Egrsr'e'gng;%?gcxu;ﬁ;y' ~Sedie Units Z\ il \ o the| peam N
50, Unused B concluded that all beam elements also can be set to 0 A without P ' . O I IR Measurement 3
(] nused Beam . . , . . ) . 02000
Time influencing the beam transport’s repeatability. A simple cycling Measurement 1 & 2 All bending | /
procedure is used to ensure repeatability of magnetic fields. magnets setto 0 A; wait 10 minutes; I
Service set to the correct set value following a homi
Results. Energy saving results are shown in the figures below. specific cycling procedure.
559, Downtime due o AV Measurement 3: All quadrupoles set
: faul’:s{incc:uding 5 to 0 A; wait 10 minutes; set direCtIy
service): Magnets, Bending magnets to the correct set value (no cycling). ..
RF, Vacuum, IS | Conclusion: The beam position st
Flectomagnetic channel stabilizes to .a sufficient accuracy level gk 1| el IS esiieh elS i
Beam Time Distribution 2011: RF Powersupplies L : y settling of magnetic fields.
1000 within 3 minutes.
Quadrupoles
900 —— . . e . .
o Correction Coils Beam intensity stabilization at morning start-up.
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@ 600 B : : = _ : Fig. 2. Beam intensity TEEnEs
3 Fig. 1. Energy consumption | Energy consumptionduring || | o040 ation curves as 285 — iocang
2 500 - distribution for various parameters. - night time (kW) finction of fime in < e
400 B minutes after t, when - ers
30— — ” the cyclotron main 2 565
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200 Fig. 2. Energy consumption with cyclotron = _ :Z?a%nel; IS s/et to 7{//36 2
in “sleep mode”. - inal set value. Therapy g 255
- - . . . m
100 The sleep mode energy consumption | =+ start with calibration ous | M
0 — is 32% respectively 5% for the measurements 90
Proton Therapy, 961 h Irradiation Facilities, 834 h PutToSleep and NewPutToSleep 2 minutes after t,. Patient 535
procedures compared to the normal : | . ||| treatments start 3 hours .
operation energy consumption. PutTo Sleep New PutTosleep || | G1LET lo > e o5 a5 45 o 65
Time elapsed after setting the cyclotron main magnet, minutes

New projects New Camera System

TV Screens
Cyclotron Control room Blue Hall | | Therapy Control room || Blue Hall Counting room 1
V1 TV 2 TV TV TV1|[TV2 || TV3 || TV4

Video Matrix Switch

Power Supply Room

Internal lon Source Positioning System & ‘A TEmnR- @ B ackground. InStea(_j of har!os OF scanners, ﬂuo,relscent |
5 \F . ™ viewers are used to diagnostize beam characteristics. C o

Background. For optimization of the positioning

of the Dees relative to the internal ion source, the — Motivation for upgrade. ‘ 48 in
Ehéllc()) ?;)opnh\)//vg; ttr;eh(;r\lgr;illdfﬁ'egggééhae d%\s/\tlable =y 1| 4 " (1) Mostly Vidicon cameras are still in use. They are not Video Patch Panel
y y J ' s il replaceable and spare parts are difficult to find. T
: : : : CCD Vidicon
To improve the time needed to make energy (2) Replacing the old TSL-built multiplexing system. o S
changes, it was realized that we need to have ; | ; |
this parameter (IS radial position) remotely il il
tp llabl Solution. Extensive tests of various CMOS and CCD Low Radiation Level High Radiation Level
CONITOfiable. cameras were done leading to the choice of Eyseo CCD Beam Line Area

cameras (Fig. 2) which will replace the Vidicon cameras
currently in use.

Fig. 1. Layout of the new camera system.

The old mux system will be replaced by a video matrix
switch.

Vidicons will be used at some of the 21 viewer positions
(at these positions the radiation level causes an
unacceptably short CCD camera life-time). The Vidicon
cameras are adapted (Fig. 3) to output a video signal
instead of VHF.

A new PLC system controls the following signals:
a. Switch the camera ON/OFF

b. Switch on illumination (a ring with LEDs illuminating
the viewer screen.

New construction. Intending to keep the changes simple, the
existing base (fig. 2 (a)) of the ion source is kept.

Radial displacement of the ion source will be affected by
transferring the necessary force via the X-Y table - see fig. 2 (b).

Positioning of this plate is accomplished via a drive rod driven by a _ . - ,
stepper motor well away from the cyclotron magnet. Controlling the viewer IN/OUT position e
d. Feedback as to the viewer position (micro switches) output a video signal instead of VHF.
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