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New R&D platform with unique capabilities for
electron FLASH and VHEE radiation therapy
and radiation biology under preparation at PITZ
(FLASHIab@PITZ)*

Frank Stephan for the PITZ team,
Head of the Photo Injector Test facility at DESY in Zeuthen (PITZ)

If you have interest in collaborating with us or doing experiments at PITZ ?

A Please contact me: frank.stephan@desy.de
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DESY

Largest accelerator center in Germany, one lab -two locations: Hamburg + Zeuthen (near Berlin)
(ARES: single e bunches, 50Hz, 160 MeV)
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Facts and Figures

A publicly funded national research centre of the
Helmholtz Association

A Employees at DESY
A approximately 2700, including 1180 scientists

A Interdisciplinary research, international cooperation

A Research at DESY in 4 areas:
A Accelerators
A Photon Science (focus in Hamburg)
A Particle Physics
A Astroparticle Physics (focus in Zeuthen)
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PITZ cooperatlon partaers:

New activity: A FLASHIab@PITZ

Ireland

A The Photo Injector Test facility at DESY in Zeuthen (PITZ) was+is used
to test and optimize high brightness electron sources for Free-Electron- <—
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Laser user facilities (FELSs) like FLASH & European XFEL in Hamburg { span

A We alsodo general accelerator R&D + applications of high brightness beams
C R&D on electron FLASH radiation therapy (FLASHIab@PITZ) FLASHIab@PITZ area:

<7 MeV/c <22 MeV/c lots of beam diagnostics and beam manipulation TDS
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Use existing accelerator + expect add. resources (e.g. from structure funds)
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separated tunnels allow access
to treatment area while
accelerator is running
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Unigue beam properties at PITZ

. : : O Im
A Possiilty of bunch trains it up to 1 ms tengt: —JIles 4 I .
A Bunch repetition rate within train 0.1 7 1 MHz (opt. 4.5 MHz) 017 1s ‘
A Trains can be repeated with up to 10 Hz
)4 s - S‘ I
C 171 1000 bunches in 1 ms (opt. up to 4500) s
C 17 10000 bunches in 1 s (opt. up to 45 000) Two examples: ~9 Gylem?
A Depending on bunch charge (<fC i 5nC) indiv. bunches have
a) length of ~0.17 60 ps (bunch compressor)
b) spot size down to ~100pm Bunch charge [pC] 0.1 5 000
A Kicker can be used to distribute the bunches of the Single bunch OR train single 1ms train
bunch train (1ms) over treatment area bunch (1IMHz)
ChApai nt i n guith micro beams within 1 ms RF pulse rep. rate 1Hz 10Hz
é ~no organ motion - Bunch length [ps] <1 ~30
A Kicker system is already existing Dose b dse rate per 002 b 1000 b
o _ bunch [Gy b Gy/s ] >2E+10 AE+13
A possibility of micro beam Assumptions -
radiation therapy (MBRT) _ for table: Dose b dSe rate per 0.02 D 1E+6 b
Courtesy of Angeles ~20 MeV e-beam | train(ms) [Gy b Gy/s ] 20 1E+9

in water with 1mm3
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Courtesy of James David Good,

dose rate [Gy/s]

Marie-Catherine Vozenin, Jean-Francois Germond
DESY. | Frank Stephan for the PITZ team | FRPT2021 | 2.12. 2021

Assumptions for plot: ~20 MeV electron beam
in water with Imm?3 irradiation volume.
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Timeline of joint project proposal by DESY + TH Wildau

Major responsibilities:

DESY (2): accelerator, 64%
DESY (HH): module/cryo., 16%
TH Wildau: biology, 20%

PITZ setup after ener




