
16th May 2013 lab meeting

  

QD Design
: fringe function

1

20130516 lab meeting
Songkyo Lee 



16th May 2013 lab meeting

  

2

QD system (GICOSY)
 1.5m ->Q-> 1.0m ->DP-> 0.5m*6 -> C
 *Q : L=50cm, full_a=40m, B=-1.42T/m (y-focusing)
 *DP : θ=60°, half_gap=20cm, w1=2m?, w2=2m?,
       R=1.8m, B =-0.36T, β1=-25°, β2=-25°

* 2nd order calculation
* angular acceptance = 50mr, 50mr
* momentum Range = ±15%
  (corresponding KE Range ~ ±30%)

[04_QD_130401/GICOSYIN_2_drift.DAT]
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QD system (Geant4)
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: 2.5m × 1.0m × 0.2m
: ψ (angle tilted from the 
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[05_LAMPS_QD_130401(B_QisWrong!)]
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FPD Simulation

δ=-15% -10% 15%10%5%0%-5%

- central trajectory : proton with KE = 20MeV (p=194.7MeV/c)
- 7000 protons (1000 protons for each δ)
- fastest hit on FPD only

1.7m
 (too wide)

0.6m
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y 
(m

m
)

[05_LAMPS_QD_130401(B_QisWrong!)]

* for constant B field



16th May 2013 lab meeting

  

5

FPD Simulation

- Gaussian fitting
   σ ≃ 2.4 cm ⟸ too large!

- Dispersion D = 4.26[cm/%]
- Resolving power R ~ 180 ⟸ too bad!

δ=-15% -10% 15%10%5%0%-5%

x (mm)

[05_LAMPS_QD_130401(B_QisWrong!)]

* for constant B field
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Fringe function
� Enge Function :

 where D = gap parameter (=half-aperture)
           z’ = distance from the effective field boundary
           an = parameter for the nth order polynomial

Bmax

EFB

z’

half Bmax

inside z’<0 outside z’>0

B(z’)

z’=0

F(z’)=0.5

F(z’)~1

F(z’)~0

� B-field is defined by   B(z’)=Bmax×F(z’)

1. D = 200mm for Q and DP both
2. an = extracted from the GICOSY 
            (This is default value)

3. z’ = give a cut (see next slides)
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MAGNEX spectrometer
i.e) Enge Function for the MAGNEX Geant4 simulation

� Since the Enge function covers z’=±∞, we should give a cut for the field range!
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Quadrupole 
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Dipole
� B-field w/o fringe 

� B-field w fringe 

 : different Enge function
for Q and DP

By = -0.36 T (constant)

+ Q
+ DP

F(z’)ent

F(z’)exit

Overlapped region? 
B(z’)=Bmax×Fent(z’)×Fexit(z’)
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� Determine the proper field range (z’ cut)
  Then, FPD simulation

� Enge function parameter

� MOCADI & QQD simulation
 : focal plane width 1m & momentum acceptance ±30%

 : waiting for Doctor Yoon


