
The NSCL is funded in part by 
the National Science Foundation 
and Michigan State University.

ÅDay 3 ïHow  
Does This 

Galaxy Relate 
to This Atom?

ÅDay 4 ïHow Do 
We Make Sense 
of So Much Data? 

ÅDay 2 ïHow 
Are Neutrons 

Detected?

ÅDay 1 ïWhat 
Does a Particle 
Accelerator Do?

Mona Lisa ïDetector Array

The National Superconducting 
Cyclotron Laboratory (NSCL) is one of 
the top three cyclotrons in the world ï

but what does it do with nuclei 
traveling half the speed of light?

It CRASHES them!
When these high -speed nuclei leave 
the cyclotron, they get sent down a 

pipe to crash into a target.
The collision causes protons and 

neutrons to break off, at times leaving  
new ñexoticò nuclei that donôt occur in 

nature.

Sometimes the exotic nuclei created 
at NSCL decay and give off neutrons 

in the process.  
But, neutrons are very hard to detect 
because (being neutral) they donôt 
interact readily with other matter. 

MoNA LISA is the masterpiece 
detector of neutrons at NSCL:  It 

renders the invisible visible.
When a particle hits a proton in one 

of MoNAôs144 plastic bars, it 
ñscintillatesò (lights up) and sends a 
pulse to the photomultiplier tubes 

(PMTs) at the ends of each bar.
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A Section of the Beam Line

Why do astronomers, who study 
whole galaxies, care about the 

diminutive world of the nucleus?
Stars are atom factories  that use 

nucleosynthesis to manufacture new 
elements.  NSCL,  likewise, creates 

the  high -energy environment 
needed to best mimic 

nucleosynthesis . 
Our first experiment showed us how 
hard (and inefficient) it is to collect 

data by hand.
But in experiment two, we let the 
computers do the tedious work of 

recording and analyzing data! 

An attached oscilloscope picks up the 
signal, allowing us to determine the approximate 
location of the neutron.  Doing this multiple times 
with known source locations enabled us to locate 
the unknown source, californium ( Cf). 

We worked all afternoon collecting data, in 
the end using about 18 data points to make a 
graph with a best-fit line.  

To handle many interacting 
particles, scientists input the rules 
they know about nature, and use 

powerful computers to crunch the numbers.  When the 
results of simulations match experimental findings, 

scientists are a step closer to explaining the way the 
universe works.

For our experiments, the challenge became 
processing all the data produced by sensors.  For six 

hours, MoNA recorded hits by  thousands of cosmic ray 
muons streaming in from the atmosphere.  Muons donôt  

lose all their energy on first impact, and so the trace   
of a single muon can be recorded over several MoNA

detectors, and its angle of incidence can be 
determined.


