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”tough” mouse irradiation scenario possible
10 pulses → 5 min break → 10 pulses
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Pulse generator

(Eel ≤ 94 kJ)
Research using ALBUS technology 

Laboratory AstrophysicsAccelerator Physics

Developments Towards High Repetition Rate (~ 1 Hz)

Technology Platform: Pulsed High-Field Magnets for Pulsed Particle & Plasma Sources

Rep-rate optimized current pulse generator (Eel ≤ 216 kJ)
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Pulse generator

▪ Modular pulse generator design (125 – 750 µF) capable of 10-Hz-operation

▪ Concept of energy recuperation fully tested and prototype assembled

▪ 1-Hz-charger under commissioning  

▪ Cool-down time: ~min

▪ Compact and light-weight 

PEEK body and housing

Solenoid

100
95
90
85
80
75
70
65
60

Time [h]

T
e

m
p
e

ra
tu

re
 [

°C
]

0 2 4 6 8 12 1610 14 18
0

100

80

40

60

20

Layer 3

Sim 

w/o cooling

Time [min]

T
e

m
p
e

ra
tu

re
 [

°
C

]

40

20

10

30

50

20 40 600 80

60

Exp 

w/ cooling

Compact air-cooled solenoid magnet (20 T)

ALBUS-2S Enables Worldwide First Tumor Irradiation in Mice with Laser-Driven Protons

Stable, high-energy operation of laser-

driven proton source over years

Reproducible dose delivery parameters 

in accordance with all radiobiologically 

prescribed margins (grey) over months

Accelerator readiness and

beam delivery stability

Dose delivery at Draco PW via ALBUS-2S high-field beamline

Precise prescribed dose 

delivery using multiple 

laser shots

ALBUS-2S @ Draco PW
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Artistic representation of the experimental setup

Irradiation of human HNSCC tumors on mouse ear 

with LPA protons – radiation induced tumor growth delay

Tumor-

bearing ear

LPA protons yield 

valuable radiobiological data 

comparable to clinical reference 
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