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Hunting Bumps? Need Resolution! 
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Hunting Bumps? Need Resolution! 

1+ 

1+ 

M1 

18.150MeV 

17.640MeV 

8Be* 

8Be*’ 

K
ra

s
z
n

a
h

o
rk

a
y
+
 2

0
1
6
 

w
w

w
.n

n
d
c
.b

n
l.
g
o
v
/
n

u
d
a
t2

 

q 
e+ 

e- 

2+ 
2+ 

16.922MeV 
16.626MeV 

M1 

M1 

E2 

M1 

E2 

q 
e+ 

e- 

g 
precision;) PPT-MC 

also look for 16.xMeV cascade 
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Design driven by energy and 

angular resolution, particle 

ID, equipment availability and 

expertise 

High Resolution Magnetic Spectrometer 

luminosity monitor  

7Li target  

Si strip tracker  

plastic scintillator  

HPGe calorimeter  

Helmholtz coil  
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Accelerator: Available 

pic of target hall 

AMS Facility: proton beam 

available 2m above floor 

• spot size <6 mm 

• current ~1 µA 

• energy ~0.5MeV – 8MeV 
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e+e- Tracking: Available with PO 
300µm thick Si strip detectors (>1M$ development) 

639 strips, 30μm strip pitch, 60μm readout pitch 

sensitive area 3.8 cm x 9.8 cm, resolution ~25 µm 
 

Operation in vacuum, pairs @20mm & 40mm from target 
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High-Res Calorimeter: Available 

HPGe 

NaI 

8 HPGe detectors (60%-100% eff.) with stable cooling, 

average  71 mm, energy resolution 0.1% (~1M$) 
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• Spectrometer in vacuum: 

 reduced multiple scattering 

• Magnet charge identification: 

 e+ contributes 2me more energy than e- 

• HPGe Energy Resolution: 

 

• Si Strip Detectors: 

 

• Expected Resolution                        
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• Readout DAQ for all components 

available and used, including 

dedicated trigger and FPGA 

firmware. 
 

• Dedicated computer cluster (320+ 

nodes) for MC and to process 

streamed data. 
 

• Experienced team (accelerators, 

nuclear physics, this hardware, 

analysis). 

DAQ and Analysis: Available 
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Items to build: 
 

• LiF2 target evaporated on Al foil on spools 

 p dE/dx in target = resonance width 

 work with FERMILab Mu2e experts 
 

• Stepper motor to keep target fresh 
 

• Vacuum vessel 

 including Si strip detector feedthroughs 
 

Beam & target monitoring using another HPGe (available) 

 

 

Target and Target Chamber 
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Phase I: 

•  Rapid follow-up (<2 years) 

•  Build on available equipment and expertise (<750k$) 

•  Improved design (resolution, particle ID, cascades) 

•  Confirm or refute Atomki anomaly 

Our Approach 

• Increase luminosity 

• Polarize beam 

• Improve measurements 

of 8Be system  

• Improve limits on new 

interactions 

Phase II: 
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• Largely use existing 

infrastructure and 

expertise for rapid, phased 

approach. 

• Investigate 8Be system 

including 16.6&16.9MeV 

states, measuring cascade 

decay (not measured 

before). 

• Simultaneously measure 

IPC from 1+ states 

Fully Explore 8Be System 
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