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Produce a whitepaper delineating the physics case for a 
beam dump facility at PIP-II

– To be posted on the arXiv soon after the workshop

This whitepaper is intended to serve as input for ongoing 
strategic planning processes:

– HEP P5 process (immediate)
– Fermilab strategic planning (near term)
– Fermilab Accelerator Complex Evolution (ACE) (longer term)

Your input at this workshop will help define the physics case 
for a beam dump program at Fermilab and the 
corresponding requirements for future upgrades to the 
Fermilab accelerator complex 

Goals of Workshop
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Accelerator-based dark sector 
searches at the intensity frontier 
were identified as a major HEP 
priority at the last Snowmass

– See Stefania’s talk at the BNL 
P5 town hall

Proton beam dump dark sector 
searches in particular were 
highlighted as part of Fermilab’s 
future program at the Fermilab 
P5 town hall

This workshop will outline the 
potential scope of such a physics 
program at Fermilab

HEP P5 Process
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https://indico.bnl.gov/event/18372/contributions/75189/attachments/46972/79645/TalkP5Gori.pdf
https://indico.fnal.gov/event/58272/contributions/262199/attachments/165150/219365/BTF_spwg-P5_Townhall.pdf


PIP-II linac now under 
construction and will be completed 
by the end of the decade

– Can provide among the highest-
power ~GeV proton beams in 
the world 

Experimental program currently 
“on the books” in the PIP-II era 
makes use of only ~1% of the 
protons PIP-II can provide

– Yes, this Includes DUNE!

This workshop will make the 
physics case for a beam dump 
program, which can leverage the 
excess capacity provided by PIP-II

Fermilab Strategic Planning
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Plan for the next major upgrade of 
the Fermilab accelerator complex, 
seeking support from P5 

– See Alexander Valishev's talk at 
the FNAL P5 town hall

Several options have been studied 
for the Booster replacement

– See Brenna Flaugher’s talk next

Output of this workshop will feed 
into the process for defining the 
physics requirements for the 
accelerator design

– ACE Science Workshop 
(6/14-6/15)

Fermilab Accelerator Complex Evolution (ACE)
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https://indico.fnal.gov/event/58272/contributions/262190/attachments/165091/219233/2023-03-21%20ACE%20P5%20Fermilab%20Townhall.pdf
https://indico.fnal.gov/event/59430/contributions/264962/attachments/166773/222278/DM-BD-ACE.pdf
https://indico.fnal.gov/event/59663/


PIP-II linac able to provide significantly more 
beam than Booster is capable of accelerating

– Can simultaneously provide MW beam power 
at 800 MeV and MW beam power at 120 GeV

Forward-looking design of the PIP-II linac 
includes provisions that facilitate future 
upgrades, including

– CW multi-user mode of operation
– Increase in beam energy to 1 GeV and 

beyond
– Stub in the beam transfer line to the Booster 

to provide beam to other users

Excellent opportunity for establishing a high-
power proton beam dump facility at Fermilab

Beam Dump Opportunity at the PIP-II Linac
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Default Accelerator Configuration
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Configuration 1: PIP-II only
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Beam Dump

No beam compression
– Highest average power option
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Configuration 2: PIP-II Accumulator Ring (PAR)
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Beam Dump

PIP-II 
accumulator 
ring (PAR)

PAR circumference matched to Booster to allow for injection
Beam is compressed into pulses

– Lower average power option, but higher peak power during pulse
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Configuration 3: Compact PIP-II Accumulator Ring (C-PAR)
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Beam Dump

Compact PIP-II 
accumulator 
ring (C-PAR)

C-PAR circumference unconstrained
Beam is compressed into pulses

– Lower average power option, but 
highest peak power during pulse
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Configuration 4: Booster Replacement Accumulator Ring (AR)
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Beam Dump

Booster 
replacement 
accumulator 
ring (AR)

AR circumference matched to Booster Replacement to allow for injection
Beam is compressed into pulses

– Second highest average power option, and also has high peak power during pulse
Not available until timescale of Booster Replacement
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Wednesday afternoon
– Accelerator options
– Theory directions

Thursday morning
– Experiment opportunities and ideas

Thursday afternoon
– Breakout sessions / white paper drafting

Friday morning
– Workshop summaries and farewell

 

Friday afternoon & Saturday morning
– DAMSA proto-collaboration meeting

Outline of the Workshop
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Friday, March 12

Saturday, March 13
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Plenary sessions will be held in Curia II (this room, WH2XO): Plenary zoom 

The locations of the breakout sessions Thursday afternoon are as follows:
– Comitium (across the hall, WH2XO): 1st parallel zoom
– Oscillatorium (WH13NW): 2nd parallel zoom
– Dark Side (WH6NW): 3rd parallel zoom 

DAMSA sessions on 5/12 and 5/13 will be held in the Snakepit (WH2NE)

Coffee breaks: 
– 5/10, 3:30 outside One West (WH1W, down the stairs)
– 5/11, 10:30 outside Curia II 
– 5/11, afternoon there is a director’s coffee break for the lab at around 3 pm during the breakouts
– 5/12, 10:30 outside Curia II
– 5/12, 3:30 outside Snakepit 

Google form for workshop dinner on Thursday at 6:30 pm: Dinner attendance form

Meeting Logistics
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https://fnal.zoom.us/j/96629365188?pwd=RmNpU1ZYU3NUczY3bkpCODFqRGorZz09
https://fnal.zoom.us/j/98592073292?pwd=b1NMTmhoQ01UMjdmY0NFWS9KdmwyZz09
https://fnal.zoom.us/j/99389244718?pwd=Vy9QYWV6MzhJMm9DSGg2ZEJBNmdxdz09
https://fnal.zoom.us/j/91753227498?pwd=Z3V1S0VZc0ZBR3BuSVdOMTZmblBFZz09
https://docs.google.com/forms/d/1x-v4e1hbBHm9tarriuJaXd_Z52sE5cziVH6i3cKEd8E/edit


Thank you again for your attendance at this 
workshop

As a reminder, this meeting is subject to 
Fermilab’s Statement of Community Standards

Now, let’s have a lively and productive meeting!

Wrap-up
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https://directorate-docdb.fnal.gov/cgi-bin/sso/RetrieveFile?docid=174

