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Introduction

A Fermilab Test Beam Facility (FTBF) i Supports a wide
program of research and detector R&D

i 2 Beamlines (MTest and MCenter) i can provide particles
from 120 GeV protons to secondaries of ~200 MeV to 60 GeV

A Beam currently unavailable in FTBF

A Irradiation Test Area (ITA) i Currently running

i Low energy, high rate (~2.2e15 protons/hr)
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Where are FTBF and ITA?
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FTBF Beamline Detalls

A 4 second beam spill every 60
seconds, available 24/7

A ~1000 to 900,000 particles per spill
A MTest
I 120 GeV primary protons

I 1-66 GeV secondary beam
I ~2cm spot size
I 1-4 week runs

A MCenter

I Secondary beam

I Two tertiary beamlines down to
200 MeV

I longer term experiments
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Facility Layout

A MTest and MCenter beamline enclosures
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Beam Performance 1 MTest

Positive Beams Composition, Open
Collimators 2016
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Instrumentation Layout - MTest
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Silicon Telescope

. ¥ 5
A Tracking telescope based on [\
silicon strips and pixel planes a8

A 5 ¢ nresolution on DUT

A 3.8 x 3.8 cm coverage of
silicon strips

A Moveable arms and motion
table for sample positioning

A Recently upgraded pixel
Sensors
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Who uses FTBF?

A 223 users from in FY23

A 20 Experimental efforts, 4
new efforts

Experiment by detector

other/mixed

beam
monitoring

calorimetery timing
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Why no beam to FTBF

A The FNAL Main Injector (M) is currently unable to operate due to issues with site power
transformers

I Fermilab complex powered by 8 main transformers split between 2 substations

I On August 3, 2024 one of the transformers caught fire and was destroyed due to faulty
high voltage bushing

I During investigation in the following weeks vendors provided documentation that 2 more
transformers has the same faulty bushings and they were taken offline

I Furthermore during startup inspections after the usual summer shutdown 2 more
transformers were discovered to have critical issues and needed to be removed from

service
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Road to return of the Main Injector

A To run the entire FNAL accelerator
complex 4 of 8 transformers are required

11

With only 3 of 8 transformers
operational the MI can not be run

IS to replace the recalled bushings in
2 transformers

New bushings for these transforms are a custom order and are not
expected to arrive until ~Jun 2026

New transformers have a 21 3-year lead time

After installation and recommissioning the transformers, MI beam can
be restored, leaving only a couple months of running to FTBF before
the FNAL accelerator complex is taken offline for the long shutdown to
upgrade the linac with the new PIP-II linac
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MCenter activities

AfAJolly Green Giant
refurbished

I 0.7 T magnet field

I Large Bore (> 1m diameter)

A Two new detectors to be installed in
MCenter for DUNE R&D

I EMPHATIC: Hadron cross section
measurement

A Install under way
I ArCS: liquid argon TPC will be

operated in the Jolly Green Giant
magnet
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Tracking upgrade

A Replacing Fenker chambers use for particle tracking in MT6.2
with CERN GEM chambers

A GEM chambers/SRS are in hand and installation is underway
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LAPPD based TOF system

< separation, g

Particle 1
>
Particle 2

E. Ahgelico

A Working on LAPPD based time of
flight system

i Expected to have 14 ps OF ~ De€ad area. geud s turs o |
resolution of MCP —x e
I With 50 m separation of detectors £
can do "~/ K separati ojnj \%
A Project delayed due to design flaw N
with LAPPDs N
i INCOM replacing defective LAPPDs K 0 a0 s o s 20
I Issue related to glass chemistry
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EDIT at FTBF

A Hosted EDIT school at FNAL in
Nov. 2024, even without beam we

.....
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ITA Beam Detalls

16

Currently running beam!

MTA beam line is approved for a maximum intensity
of 2.7e15 particles per hour per the current shielding.

I Typical rates are around 2.2e15 particles per hour

I Administrative limit of 1.3e18 particles per beam year.

Beam delivered as multiple pulses in a 4 second window
once per minute:

I I'ndividual pul ses can be adjusted from ~¢
(~0.7el12 particles) to 32¢s (~4.5el2 par-t

I Number of pulses can be adjusted 1-8 that come in a train at 15 Hz

Beam spot size nominally ~1cm 1 sigma 2D gaussian.
I Magnets allow separate horizontal and vertical focusing.
I Spot can be increased a few centimeters.

I Multiwire chamber provides profiling ~ 6 inches from target box
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MTA Facilities

A Counting house in service
building next to beam
enclosure.

I Set o f ~5060

Shielding Eront

connect the two spaces for Cave
Cabllng Absorber \

A Enclosure accessed by
stairs directly from the
parking lot.

A Equipment elevator
available for use.
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MTA Beam Line: Experimental Hall
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Facility Infrastructure: Installing Samples

A Card cage available for sample installation

A Cave has interior di mensi ons 30x30
por cho

A Front porch supports x-y motion table, rail system to move samples into
the cave

A Testing CAEN RadHAND device for managing irradiated materials at ITA

Photo courtesy AbhisheBakshi Very first samples from CMS and ATLAS ready for Photo courtesy TodNebel
irradiation. Photo courtesy Corrinne Mills
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Facility Infrastructure: Counting House

A Active monitoring of samples and data possible
from remote counting house. Experimental cave
viewable via remote camera.

A RG-58 BNC, RG-58 SHV, and cat6 cable patch
panels connect to enclosure. Additional cabling
can be pulled upon request.

A Freezer storage onsite for irradiated samples
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Evolving FTBF/ITA demands

A FTBF is in high demand with usage near capacity each year
I High demand for 120 GeV beam and tracking to support collider needs

I Increased interest in high purity electron/muon beams from muon, dark matter, neutrino
communities

I Long delivery beamline to maintain (over a mile) with no added benefit
A 1ITAwill close operations in January 2028 when existing Linac is decommissioned

A FNAL forming committee to study future options for FTBF

~1.5 Miles (2.4 km)

MTest

VICenter
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Becoming an ITA user

A ITAis operational and will return for the FY26 run in ~October
A Talk to the facility about a proposed experiment at ITA and fill out a Technical Scope of Work
I Agreement between test beam collaboration and the lab over what resources are used

I Do you need significant engineering or tech support? Computing support? Will you have
enough users to cover your shifts?

I Document can be broad and cover multiple years and uses of the facility

A TSW information can be found here: https://programplanning.fnal.gov/tsw orc/

I Email us: edniner@fnal.gov (Evan), pastika@fnal.gov (Joe)

I Approvals typically take 4-6 weeks

A Scheduling for FTBF on hold until firm schedule for
return of Main Injector operation is understood
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Summary

A

23

The Fermilab Test Beam Facility and Irradiation Test Area are user-oriented
facilities aimed at providing high energy/intensity particle beams for applications in
particle, nuclear, and beyond

We are always working to iIimprove the f
suggestions are welcome!

A big part of our mission is outreach, we encourage students to come and we
support interns over the summer

We look forward to seeing you at
Fermilab!

I Slack Team: fnal-testbeam

I Webpage: ftbf.fnal.gov, ita.fnal.gov

I Listserv: test beam@fnal.gov
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Facility gas mixing system

A Developed in collaboration
with Northern lllinois
University

A Designed to mix up to 4
Input gases
I Large flexibility in input gas
types and flow rates
I Compatible with

ntradi ti onal
gasses

A Available for use at FTBF

$& Fermilab
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Off-The-Shelf Data Acquisition (OTSDAQ)

|

A FNAL computing division developed, flexible and scalable system
allowing integration with other devices

I Based on XDAQ (CMS) and ArtDAQ (Fermilab)
Tied into facility MWPCs, Cherenkov detectors, silicon strip telescope.

A Several groups (CMS outer tracking, CMS Timing, RD53 chip, LHCb)
have integrated and taken fully synchronized data with the telescope

To
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NIM+

A Fermilab built a board (NIM+) that accept
NIM/TTL signals and it can be plugged in any
FPGA board that has a standard FMC
connector

A Firmware written to allow sync with a 40Mhz
clock (LHC)

A Already used by multiple experiments

A Ethernet controlled can stay in enclosures
A Streams trigger data allowing multiple users to
run at the same time with different trigger rates
c:m _ [p)elay/Width CHAV | | 1 cua
CHB Delay/Width CHB Delaw;wdth' Veto/PS |ENOT cHB
In Processor Selec.tion Delay/Width, Veto/ps | SigCMS1 :)nutput Out
CTInC |_| Delay/Width CHC s Frocessor e ] cHc
processer Delay/Width, Veto/Ps || SigEMS2 out
C:lnD - gelay/Width CHD Zroceeor - ?D
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Experiments at MTest

A FY23 MTest users have included experiments from the CMS,
ATLAS, EIC, neutrino, and general R&D communities

Nanowire CMS timing

ATLASRedtop acking Facility
pixel calorimeter/ RPC timing LAPPD

s

CMS timing

$& Fermilab
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Proposed TOF system layout in  MTest
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~80 m
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Expected sensitivity

A Projected sensitivity based
on calculations and
measurements by E.

Angelico

A Informs we want at least

40 m separation

Angelico, Evan.

Particle ID sensitivity between 14-19 ps time-of-flight resolution
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doi:10.2172/1637600

O'L/\/Npe O'pulse OWR Otof Maximum ﬂ'/K mo-
PE Spread readout |.nt(?r station mentum at 5 m / 45
timing m

Gen 1 LAPPD 55 ps / @ 7ps |5 ps 19 ps | 7.0 /21 GeV/c

Use of fused silica window | 55 ps / v/200 | 7ps | 5 ps 14 ps |82 /25GeV/c

Low-jitter WR-ZEN 55 ps / V200 | 7ps | <05ps | 13ps |85 /25 GeV/ec

10 pm pores and higher | 10 ps / /200 | 7ps | <05 ps || 11 ps | 9.2 /28 GeV/c

cathode voltages

PSEC# chip development 10ps /200 | 1ps | <0.5ps | 1.7ps |24 /70 GeV/c

J
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MTA Beam Line: Experimental Hall
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