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17 Institutions from 6 Countries, ~40 collaborators
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ANNIE is located on the
Fermilab Booster
Neutrino Beam (BNB)
in the same hall formerly
occupied by SciBooNE
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Note: The BNB has a bunch structure that 
ANNIE will seek to exploit - more on this later
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Physics Goals of ANNIE

ÅConduct a broad physics program using nm 
interactions in water

Å  Demonstrate new technology for 
       a future hybrid optical neutrino
       detector (e.g. THEIA)

Å  Water-based Liquid Scintillator
      (e.g. SANDI)

Å  Fast timing (e.g. Large
      Area Picosecond Photo
      Detectors - LAPPDs)



R. Svoboda, IPMU, April 2025 6



R. Svoboda, IPMU, April 2025 7

Booster Neutrino Beam
energy spectrum
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Neutrino
Beam
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The ANNIE Gd 
Water System
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In order to load ANNIE with WbLS
it will be necessary to have a system
than can continuously clean the water
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What to do?



Quantitative tests using a 19 meter
attenuation arm at LLNL showed that 
even clean stainless steel exposed to 
ultrapure water will leech impurities into 
the water that absorb UV light. 

It was also shown that this could be due
to iron ions going into solution even
at ppb levels.
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Why does the water
need to be cleaned?



Neutrino Day 2024

337 nm

400 nm

420 nm

These same tests showed that for Gd the ion itself 
did not cause a loss of transparency - it was just that 
fact that the liquid can now conduct charge that 
accelerated the leeching of steel contaminants 

ANNIE needs a cheap
Gd water system!

LLNL tests showed that the
loss of transparency
is broad spectrum, not
just Gd absorption lines



ANNIE Gd 
Water System
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