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The DESY Il Test Beam facility 2 BEAM.

Overview

* Located on DESY campus Hamburg-Bahrenfeld
*  Operates parasitically at PETRA Il injector: DESY I

*  Provides electron beams to user groups
-~ 40 weeks per year

- @ 3 independent beam lines

« Beam energies between 1 and 6 GeV
(adjustable by users)

* Particle rates up to O(10,000 particles s cm?)
depending on set energy
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Beam generation () i BEAM.

Up to DESY II

*  Electron gun, LINAC II ...

*  PIA: "Positron Intensity Accumulator”

- Accumulates ~ 10 bunches from Linac Il
and compensates for fluctuations,
adjusts pulse length

e DESYIL

1 bunch at a time (ca. 10”10 electrons)
- 1 MHz circulation frequency

- Energy ramps sinusoidally between
0.45 and 6.3 GeV with frequency of 12.5 Hz

- Every two cycles bunch is dumped ..-'ii?
and new one filled

- Every couple of minutes PETRA III top-up s = PIA  LINACI®  GUN
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Beam generation (2 i BEAM.

Test beams

e 1 carbon fiber (7um) target per beam line
inside accelerator

« Secondary target (copper plate) convers photons to
e+/e- pairs

*  Momentum selection via dipole and primary collimator
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% TEST

Particle rates % BEAM.

Depend on several factors
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Schedule 2023

Almost back to normal

*  Usually startup beginning of February

* This year we saved some energy:
- Prolonged winter shutdown

- Tried to avoid weeks with only
one single area occupied

*  Running until Christmas as usual
* 33 Y% weeks of beam for user operations
e ~¥full

> 300 users (ca. 40% international)
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User statistics @2 %EIIEESI:\TM.

User origins and demand over the years - 2023
1%
2% Germany

N
v

aQ,
2% ® Switzerland
China, Republic
® czech Republic
" rrance
= Italy
United States of Amerika
" The Netherlands
® Great Britain and North Ireland
" Austria
= Spain
¥ canada
® Armenia

3%
* Inthe past general upwards trend o
4%

*  Most busy during CERN shutdowns

e 2019: Record year with over 700 users
8%

«  After 2019: You know what happened ...
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User statistics @) %EIIEESI:\TM.

Types of usage
Linear Collider 2023

Other Exp.

Educational

* Largest category over many years:
LHC experiments

B LHC
Generic R&D
B Educational
B Other Exp.
B Linear Collider

- Upgrade R&D, final characterization,
module testing, ...

Generic R&D

 Generic R&D catching up

* Linear collider R&D keeps
decreasing

100

LHC
- * Generic R&D
e

60 ™ Education

Percentage
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Provided infrastructure %EIIEESI:\TM.

Some examples

25t hall crane
1t XY-stages

* Laser alignment system

e Variable collimators

*  Convenient interlock procedure

* Magnets (1T solenoid, 1.35T dipole)

. Rate monitors

. Remote-controlled cameras

One beam telescope per area
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EUDET-type beam telescopes 2 BEAM.
Longer than 10 years in operation

* 2copies at DESY
(5 more at CERN, Bonn, SLAC)

* Large user base
* 6 layers of MIMOSA26 MAPS (thinned to 50 pm)

- Activearea:2cmx1cm

-  Pixel size: 18.4 pm x 18.4 ym
(2 pm track resolution possible)

- Rolling-shutter RO (115 ps per cycle,
2 cycles read out per trigger)

*  Other than that no hit time information
*  Deeply integrated with TLU and EUDAQ

* Unfortunately, few spare parts left
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New third beam telescope at DESY @) Z LEAM.

Adenium - an ALPIDE-based prototype

* Inthe scope of AIDAinnova, DESY has committed to
developing next generation of EUDET-type telescopes

- Will be ALPIDE-based
* High efficiency, little noise, 10 ys readout

* End-user license required

*  First Prototye:

- Designed and produced by Y. Liu and USTC
(https://arxiv.org/abs/2102.11138)

- Again very integrated with (AIDA) TLU and EUDAQ2
(operation very similar to M26 telescopes)

Track resolution at DUT position

& wipkh .M um|

v g = 2608 um|

- Well received by users N

- Now in permanent operation in T22 by

5 [}
Beam momenturm | GeV
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https://arxiv.org/abs/2102.11138

% TEST

Future of test heams at DESY @) £ BEAM.

Most likely change will come

* Reminder: DESY Il TB operates parasitically
at PETRA Il injector

* Upgrade PETRAIIl - IV planned
- not finally approved, but ...

... Official timeline: shutdown 2027 — 2029

*  PETRAIV:
- Upgraded synchrotron X-ray source

- Used for non-destructive imaging of nanoscale
processes under realistic conditions in

« Renewable material research
* Battery research

e Medical research
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Parameter PETRAIV PETRAII
Brightness mode  Timing mode

Energy / GeV 6 6 6

Circumference / m 2304 2304 2304

Total current / mA 200 80 100

Number of bunches 1600 80 40... 960

Emittance

Horiz. ¢, / pmrad <50 1300

Vert. ¢, / pmrad < 4 <10 10

Number of undulator beamlines 30 21(26)

PETRAIV CDR, 2019.

Spectral brightness of X-ray beams O(100) times
better than today

— Spatial resolution down to O(1nm)
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Future of test beams at DESY 3 S

What does the PETRA upgrade mean for test beams?

* All of this: *  BUT new PETRA IV injector:
Booster synchrotron DESY IV (in DESY tunnel)

Test Beam Hall

5 o
b g
" B w—
A 0 ,-,;;\:"-:-"'-.'-'l-f--g',-.“‘:_i

" i./f/ Test Beam -
'/ Generation o T

*  Possible new TB facility must be compatible with new
requirements on beam quality for PETRA IV
- Current extraction method won’t work

* FS (photon science) department doesn’'t have any
interest in having a test beam facility at DESY IV

i, A _ ) - Our department has to make this happen

PIA LINAC 1I ‘

- DESY directorate generally in favor

- needs to go! - But we need all the support we can get including
yours!

*  Specific concept for implementing test beam lines at

DESY |V is being developed
(design for DESY 1V itself is also not finalized yet)
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Future of test beams at DESY (3
Where do we currently stand?

* Studies have recently taken up speed

*  One machine expert now working in our group to plan TB at
DESY IV

- manpower, expertise, and direct contact to the people
designing DESY IV

. First conclusions:

- No show stoppers for both
* new target-based option

* resonant extraction
- Costs negligible compared to PETRA IV
- Latest DESY IV ring design geometrically compatible
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Worldwide test beam schedule %EIIEESI:\TM.

Critical period ahead

* https://cern.ch/international-facilities (frequently updated)

* Based on official long-term schedules of individual facilities

 Long shutdowns of CERN, DESY, Fermilab, SLAC(, PSI) partially overlap Running
Winter/Summer Shutdown
- Limited beam time from 2026 to 2028 Longer Shutdown
Unclear
Likely

Pending Approval

2024 2025 2026 2027 2028 2029 2030 2031
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DESY |l Test Beam Facility
CERN SPS North Area
CERN PS5 East Area
Fermilab

PITZ (22MeV)

e 0 0 0 0 0
CLEAR

PARTREC Groningen
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Beam time at DESY %EIIEESI:\TM.".

How to apply (e T

[« - desy e, % 2 a1 2 no8H =

= ;EESAR:L NESY ? Test ABeam Controlling A HERSERTA  PusthPmsword  LogOu

Test Beam Slot Application

Application periods of ~ 3 weeks twice a year

oo Lmpder Grouup Lasder Emal Sgplicatin
Adkrian Herkert adrizn herkert@desy. de W2310-13

- The one for 1% half year 2024 just ended

* Call for beam time applications sent out to
testbeam-info@desy.de

- Subscription via testbeam.desy.de
*  Application via online form (This is new!)

*  When applying for several beam times, please
make one application per slot

* In between application periods, open slots can
still be filled upon request

Canced [ send agpllication and Fill Ancther
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Transnational access

Travel funding via EURO-LABS

* EURO-LABS — EUROpean Laboratories for Accelerator Based Science
- https://web.infn.itt EURO-LABS

- European Union’s Horizon Europe research and innovation
programme under grant agreement no. 101057511

- Running Sep 2022 — Aug 2026

*  Providing access to a network of 47 research infrastructures
- financial support for user travels

*  Who can apply for support via TA at the DESY test beam facility?

- User groups where the team leader and the majority of the
members are working at an institution outside Germany

*  More details and how to apply — see our web page:
https://particle-physics.desy.de/test_beams_at_desy/euro_labs_ta/
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Final remarks

 DESY Test Beam coordinators:
- testbeam-coor@desy.de

* Contacts for all things telescope-related:
- telescope-coor@desy.de

- telescope-support@desy.de

* More information: testbeam.desy.de

BEAM.

If you publish or present results based on data
taken at the DESY Il Test Beam, please include
the following acknowledgment:

“The measurements leading to these results have
been performed at the Test Beam Facility at DESY
Hamburg (Germany), a member of the Helmholtz
Association (HGF).”

Reference paper:
https://doi.org/10.1016/j.nima.2018.11.133

This project has received funding from the European Union's Horizon
2020 Research and Innovation programme under GA no 101004761,
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Outreach and education %EIIEESI:\TM.

Beam Line 4 Schools (BL4S)

*  Program of CERN and DESY

«  Teams of high school students carry out their own
experiment at a beam line

~400 applications

« 2023: 3 winning teams,
2 wentto CERN, 1 to DESY

. Team at DESY:

HE105
[ PS5 1850V

PS5 1B50V ped
[ E
[ PS 1800V ped
1 PS 17507

- 5 students from Eindhoven, Netherlands
- Tested their self-developed wire chambers
- Had two very busy and successful weeks

- Thinking about coming back for test beam campaign ik J-—thﬂrﬁw .

o 1000 2000 3000 4000
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TLU and EUDAQ 2 BEAM.

Integrating DUTs with EUDET-tye beam telescopes

* AIDA2020 TLU:

- Hardware interface
- Provides global trigger

- Different sync modes possible
(handshake, clock)

« EUDAQZ2:
- Software framework

- Used for telescope run control
and data formatting

- DUT integration not necessary
but practical!
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