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%gh Resolution Magnetic-Spectrometer
esign driven by energy and

angular resolution, particle /‘ l
ID, equlpment avallabllltyand - 4

expertise .
= 5 A \\ ‘

S4Bt target"
luminosity monitor
Si strip tracker
plastic scirif‘i‘illatq\r %

HPGe calor\imet\»ér
Helmholtz coil
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AMES Fa111ty proton beam '

available 2m above floor
* spot size <6 mm |
e current ~1 yA

 energy ~0.5MeV — 8MeV :

gccelerator: Available

Rafael Lang: A Beryllium-8 Experiment at-Purdue. - = Ty \ Z



¢'e” Tracking: Available with PO
~300um thick Si strip detectors (>1M$ development)

639 strips, 30pm strip pitch, 60pm readout pitch
sensitive area 3.8 cm x 9.8 cm, resolution ~25 um

Operation in vacuum, pairs @20mm & 40mm from target
- - e ——| 2

- ' o
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égh Res Calorimeter: Available

8 HPGe detectors (60%-100% eff.) with stable cooling,
average & 71 mm, energy resolution 0.1% (~1M$)
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piass Resolution
N(l— )E281n22 yzg,:::rg: E=E++FE,—+2m.2
 Spectrometer in vacuum:

reduced multiple scattering
Magnet charge identification:

e’ contributes 2m_ more energy than e-
HPGe Energy Resolution:

OFE/E ~ 0.1% = édm ~ 20keV
e Si Strip Detectors:

dx/x ~ 25 um/20mm = dm ~ 5keV

 Expected Resolution o, < 70keV

Rafael Lang: A Beryllium-8 Experiment at Purdue 10
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,Mld Analysis: Avallable =

‘Readout DAQ for all components
available and used, including
dedicated trigger and FPGA
firmware.

* Dedicated computer cluster (320+
nodes) for MC and to process S=
streamed data.

 Experienced team (accelerators,
nuclear physics, this hardware,
analysis).
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ol arget and Target Chamber

“Ttems to build:

* LiF, target evaporated on Al foil on spools
p dE/dx in target = resonance width = & -_y

« Stepper motor to keep target fresh

 Vacuum vessel
including Si strip detector feedthroughs

Beam & target monitoring using another HPGe (available)

Rafael Lang: A Beryllium-8 Experiment at Purdue 12



!,O ur Approach =

 Rapid follow-up (<2 years)

e Build on available equipment and expertise (<750k$)
 Improved design (resolution, particle ID, cascades)

. Conflrm or refute Atomki anomaly

Nase II:
Increase luminosity Improve measurements

Polarize beam of ®Be system
e . Improve-limits on new

interactions
Rafael Lang: A Beryllium-8 Experiment at*Purdue 13




of Ully Explore ®Be System

* Largely use existing 0?\@\ a8ge
infrastructure and 1+ 1Sl 5ENICY TBes
: : e LT 17.640MeV 8Be*
expertise for rapid, phased Mif] e 85
approach. 2+ v OV Y 16,920MeV
: N O+ * 16.626MeV
* Investigate °Be system et
: ) 0
including 16.6&16.9MeV <e‘ et
states, measuring cascade w1 M1l | M1
decay (not measured B2 k2
before). , RS

 Simultaneously measure ' e

[PC from 1+ states
Rafael Lang: A Beryllium-8 Experiment at Purdue 14







COLORADOSCHOOLOFMINES —INP —————  memmure cor srmucture

: S\N A P AND NUCLEAR ASTROPHYSICS
Electroweak Interactions Group

A 3Be IPC Decay Measurement at the Notre Dame-NSL
M. Brodeur (U. Notre Dame) and K.G. Leach (Colorado School of Mines)

- Sketch of detector system
Litarget / (Not shown: front and back annular Si detectors)

p bea

Thick Si wafer

Si strip detector i Eitnn




In design stage. Location: Nuclear Science Laboratory (NSL) at Notre Dame.

Initial goal: confirm/refute Atomki measurement using different technique.

Use ’Li(p,y) reaction to produce 18.15 MeV statein éBe.

Proton provided by 5 MV, 200 pA 5U accelerator gives factor of 200 increase in beam
intensity relative to previous measurement.

Experimental setup: solid “Li target surround by 4r array of Si strip detectors
Increase production rates, better angular and E resolution vs. Atomki.

S750k to proceed with initial confirmation measurement, includes manpower.

Time scale: 1-2 years after receiving funds.

- Sketch of detector system
Li target / (Not shown: front and back annular Si detectors)

Thick Si wafer

Si strip detector




The Nuclear Science Laboratory of the University of Notre Dame

Possible location for 8Be decay station

5 MV single-end 5U accelerator
Max current ~ 200 pA

10 MV FN tandem accelerator
Max current ~ 10 pA




