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SπRIT Detectors

In the beam line, start 
counters added: two 
scintillators (200μm width), 
four photodetectors  

270 AMeV beams.  
Ex. Sn-132 with 50% purity, 
the trigger rate at the final 
stage of beam line ~ 1k pps. 

Beam profile at SBT: x~4.6 
mm, y~4.4 mm gaussian

At the moment. A part of KATANA 
arrays play a role of beam vetoSπRIT TPC
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Example of some physics run trigger rates ~ 50 Hz
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KOBRA Start Counter

KOBRA Requirement for plastic detector 
-Time resolution : ~ 50 ps (RMS) or ~100 ps (FWHM) 
-Active area : 10 cm x 10 cm (required minimum area =  5 cm x 5 cm) 

Performance test with Am-241 
-Time resolution ~61ps with light guide, ~44 ps w/o light guide. 

Plastic scintillator : EJ-230 
PMT : H2431-50

w/o lightguide with lightguide

Effective area: 10 cm x 10 cm 
100μm width
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KOBRA Start Counter - GEANT4 Simulation

proton beams

Mainly to understand the efficiency 
with light guide. The width was 
already defined via beam optics. 
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Beam energy loss estimation

5

✤ Consider a Sn-124 beam with kinetic energy 230 AMeV going through 

polyvinyltoluene (EJ230 ⇒ 1.023g/cm3). Compute the beam energy loss for the given 

width. 

➡ KE = E−M ⇒ 230AMeV = E−940 AMeV ⇒ E = 1170 AMeV  

     ⇒ p = 697 AMeV/c ⇒ βƔ= p/M = 0.74 

    dE/dx(βƔ= 0.74) ~ 6 MeVcm2/g 

    ΔE/Δx = 1.023g/cm3 x 6 MeVcm2/g 

               ~ 6MeV/cm 

For 100 μm width, 0.06 MeV beam energy loss.

For several hundred μm width design, 
the beam energy loss is negligible
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Time resolution requirement estimation
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✤ RF frequency ~ 325 MHz ~ 3 ns

~ 50 cm 
(or factor 100 larger considering pulse rate?)

beam bunch

?

beam bunches are spread… 
Let’s assume continuous beam.
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Energy Variability  

0.5% at <18 MeV/nucleon 

(ex. 50keV/u @ 10MeV/u) 

1MeV at >18 MeV/nucleon 

- Fast and precise beam energy 

changes for low energy beams 

(<5MeV/nucleon) 

Beam Energy Definition 0.1% or better - beam-energy analysis spectrometer 

Time Resolution 
0.5 ns/bunch (FWHM) 

upper limit ~ 1 ns 

- for TOF measurement 

- How about energy spread of the 

beam? 

Time Structure:  

pulse rate and chopping 

- 100~200 ns (5~10 MHz) 

- chopping 12 ns ~ 1 ms 

- for TOF measurement, 81.25 MHz 

(~12.3 ns) is high 

- for LAMPS experiment 

Beam Sharing 

- 5 ports for muSR 

- 2 ports for beta-NMR 

- low E nucl. phys+material 

sci. 

- to use the beam time efficiently 

Stable Beam Operation  

at post-accelerator 
- 1011-12 pps 

- setting up and calibrating instruments 

- reference points for studies with RIBs 

- by-pass BT line for high E is required 

Beam Purity single-isotope beams 
 

Beam Emittance and  

Spot Size  

1~2 S�mm-mrad 

2mm2 

- for RI beams from ISOL 

- Is technically feasible? 

* Reference: Task Force reports, EURISOL design study (N. Orr, LPC-Caen, 2006) 

 

[Reference I.1] 

[I.1.1] Min Sang Ryu, Byoung Hwi Kang, Yong-Kyun Kim, Sun-Chan Jeong and Chong 

Cheoul Yun, J. Korean Phys. Soc. 60, 19 (2012). 

[I.1.2] RIA Physics White Paper, RIA Workshop, Durham, North Carolina (2000) 
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45V 0.613-2.25 A MeV > 107 - 109 
Nuclear 

astrophysics 

39Si, 36Mg 5-10 A MeV > 107-9 Nuclear Structure 

68Ni, 106Sn, 132Sn, 140, 142Xe 10-250 A MeV > 109 Symmetry energy 

6,8He, 12Be, 24-30O 50-100 A MeV > 109 
Nuclear study with 

Polarized target 

17N, 17B, 12B, 14-15B, 31-32Al, 
34K 

50-100 A MeV > 109 

Nuclear study with 

Polarized RI 

beam 

8Li, 11Be, 17Ne < 30 keV > 108 Material science 

133-140Sn < 60 keV > 1 Atomic physics 

8B, 8Li, 9C, 11C, 15O ≥ 400 A MeV >107 ~ 109 
Medical and Bio 

science 

 

Based on the beam requirements from users and consideration of conditions for various 

kinds of experiments, the requests on characteristics of the beam and accelerator are 

summarized on table I.1.2.  

 

Table I.1.2 Requests on beam characteristics for experiments 

Characteristics Requests Remarks 

Maximum Beam Energy 250MeV/nucleon for 132Sn  - Symmetry energy  

Minimum Beam Energy 

≤0.3 MeV/nucleon  

(Min E from RFQ  

~0.5 MeV/nucleon) 

- Nuclear astrophysics 

- 0~1 MeV/nucleon is possible? 
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Time resolution requirement estimation
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✤ Assume continuous Sn-124 beam of 230 AMeV with the intensity of 1012 pps.  

    ⇒ β~0.6 

✤ Beam list

between beam particles of 
distance 0.5 cm  
⇒ 0.5 cm/ (0.6 * 3*1010 cm/s) 
    ~ 30 ps

1012 beam particles ~10 cm2

 ρ = 1012/1.8x1011 cm3 ~ 5/cm3

 1.8x1010 cm 
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Outlook

8

✤ Other trigger detectors to generate trigger logic: TOF detector, and …

32

Data Acquisition System: Plan

Gate & trigger signal

Solenoid Spectrometer

Neutron Detector Array

Solenoid magnet

Target
Start Counter

TPC

ToF/Trigger

CoBo – PTCA2

Narval DAQ PC

1G
 sw

itch

CoBo – μTCA0
LAMPS Trigger Electronics 1

1G/10G switch

FADC0 nDAQ PC0

FADC1 nDAQ PC1

FADC2 nDAQ PC2

FADC3 nDAQ PC3

1G/10G 
switch

LAMPS Trigger Electronics 2

Control room

Control DAQ PC

signal
usb
UTP

10G optical

Storage server pc farm
NFS system

Time stamp sync.

Start Counter & ToF DAQ system

Monitoring PC

Control Slow control PC

Slow control
&

monitoring
system

TPC Data

CoBo – PTCA1

• Individual DAQ for each detector system exists and running.
• Trigger electronics is under development.✤ Geant4 simulation is being prepared, however at the moment, not sure anymore 

if it is necessary to be done (if we take the KOBRA specification already studied). 


