
1Andreas Jankowiak, bERLinPro ïProgress and Recent Achievements, ERL17 Workshop, CERN, 21.06.2017

Andreas Jankowiak

on behalf of the bERLinPro project team

Helmholtz-Zentrum Berlin

The Berlin Energy Recovery Linac Project

Progress and Recent Achievements

59th ICFA Advanced Beam Dynamics Workshop

on Energy Recovery Linacs ïERL17

CERN / Geneva, 21.06.2017



2

bERLinPro: an ERL R&D facility

Parameter bERLinPro

Max. beam energy (MeV) 50

Max. beam current (mA) 100 (77 pC / bunch)

Frequency (GHz) 1.3

Normalized emittance (mm mrad) 1 (ca. 0.5 in simulations)

Bunch length (ps) < 2 ps (100 fs)

Beam losses << 10-5 @ 100 mA

SRF Photoinjector

ÅȹE = 2 MeV

Booster module

Å3 Ĭ2-cell SRF cavities

ÅȹE = 4 MeV

Merger section

ÅTransfers injected beam onto LINAC axis

Main LINAC

Å3 Ĭ7-cell SRF cavities

ÅȹE = 44 MeV

Recirculation path

Splitter section

ÅExtracts decelerated

beam

Beam dump

Å600 kW

42 Mioû(including building),

fully funded,

project start 2011
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Prioritization of activities to é

(a) to maximize scientific output at earliest possible stage

(b) Separate out challenges into manageable parts

(c) make optimal use of available resources in various groups 

Stage 1: High-brightness beam from an SRF Injector (Gun1)

Å Injector cavity performance

Å Cathode performance/lifetime

ÅIntrinsic beam limits (emittance, energy spread, bunch length é)

Å Dark current/unwanted beam ...

Gun1 with 2 adjustable TTF3 couplers; power limited to ~ 20 kW
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SRF 

Photoinjector

Booster 

module

Merger section

Beam diagnostics
Splitter section

High power

dump

ñBananaò

Prioritization of activities to é

(a) to maximize scientific output at earliest possible stage

(b) Separate out challenges into manageable parts

(c) make optimal use of available resources in various groups

Stage 2: medium-power beam transp. through ñbananaò

Å Technology development

Å Beam-loading issues

Å Beam preservation in complex beam transport (merger)

Å Machine-protection issues é
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Prioritization of activities to é

(a) to maximize scientific output at earliest possible stage

(b) Separate out challenges into manageable parts

(c) make optimal use of available resources in various groups

Stage 3: High-brightness recirculation

Å Recovery efficiency

Å Bunch compression

Å Beam quality preservation

Å LINAC performance                                          

Stage 4: High-power recirculation

Å High-current operation of gun (Gun2)

Å Beam loss, reliable transport to dump

Å Machine protection, reliability

ÅñPutting it all togetherò

Åé
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Stage 1: SRF injector characterization

Photocathode 

transfer system

Cryomodule Gun 1

Diagnostics beamline

Photoinjector characterization: Q2 2017
Goal: reach ERL compatible beam parameters.

SRF photoinjector in GunLab / HoBiCaT facility:

Å Compact cold string (gun cavity, solenoid, HOM 

loads, coupler ports)

Å High quantum-efficiency photocathode

Å Diagnostics: 6D phase-space characterization

Å Full charge at low ave. current (5 mA,

radiation limit)

1.4-cell SRF injector
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Stage 1: SRF injector characterization

Final assembly including HOM load and superconducting solenoid

Å Followed successful acceptance test in HoBiCaT of cold string that qualified HZB 

infrastructure and assembly techniques (with support of DESY colleagues)

He return pipe

Support post

(interfaces with vac. vessel)

Cavity with tuner

Cathode insert

SC 

solenoid

RF Coupler

HOM 

absorber

Gate valve
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Stage 1: SRF injector characterization

Vacuum vessel

Cathode transfer

system


