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Raster Scanning
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Position Feedback System

Pro:

Utmost precision

MWPC IC

But:

Slow

(3x250 μs / raster point)
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IMPT / Intensity Modulation

Fluence distribution of 

a single slice through the

target volume 
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Intensity Feedback System

MWPC IC

 Individual intensity for 

each raster point

 Much faster than 

scanning at constant 

rate
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HIT / The Ion Gantry

Dimensions:

- Length: 25 m

- Diameter: 13 m

- Rotational Mass: 600 t
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Gantry  / Commissioning

therapy quality
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Gantry / Beam tuning

G=0°
9
0
°

2
7

0
°

E = 300 MeV/u (#=152)
x                                              y

0°

90°

270°

=> 18 accelerators to set up!
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Gantry / Status

Set up by accelerator

Released for therapy

p 12C
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Gantry / Achieved Precision
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Gantry angles used in therapy
MMND 2016

HIT Operation

 Majority of beams have gantry angles ≠ 0°/90°/270°
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Neuraxis beam setup

Courtesy of K. Herfarth
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HIT Workload



Patients @HIT/MIT
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Development & Updates


4He Therapy

Accelerator improvements

BAMS upgrade

TPS upgrade,

Cone beam CT, PT-MR-system…
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4He status

Beam tuning √ Done

Th. Tessonnier et al., 2016

Base data √ Done
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4He status (cont‘d)

Planning studies (MC-TPS) √ Done

Th. Tessonnier et al., 2017
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4He status (cont‘d)

Biological validation Underway...

M. Krämer et al.,

2016

Integration into Medical Product To be done

Legal admission To be done
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Magnetic field control

Courtesy of E. Feldmeier
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Multi energy operation
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Courtesy of Chr. Schömers

Conventional beam cycle:

Multi energy cycle:
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SciFi BAMS

Courtesy of L. Renner
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BAMS upgrade / Perspectives

Faster scanning

Rescanning...

Tracking?

magnetic scanner Wedge system motion tracking 
system

dynamic treatment plan
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Thanks for your attention!



Workflow Performance
01.06.2016

Clinical Operation
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Mean time per workflow step (2015)



HIT Indications 2015
MMND 2016

HIT Operation

ACC (salivary glands)

Chordoma

Meningioma

Glioblastoma

Astrocytoma

Chondrosarcoma

Medulloblastoma

(CSI)
Pancreatic

Carcinoma AVM

Prostate Carcinoma
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