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Calculate Attenuation length
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Proper Absorption Length
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WLSABSLENGTH code

G4double WLS_absorption_length[] =
{

03311, 0.04305, 0.05629, 0.07616,
10265, 0.12583, 0.16225, 0.23179,
30464, 0,37748, 0.45364, 0.52318,
59272, 0.62252, 0.65232, 0.72848,
80464, 0.88411, 0.96358, 1,
97351, 0.9404, 0.86093, 0.8245,

0

.79139, 0.77815, 0.80132, 0.82119,
.8543, 0.85099, 0.77152, 0.64901,

56623, 0.48675, 0.40397, 0.3245,

24172, 0.16225, 0.08278, 0.01987,
00001, 0.00000001

[ s N s Y s Y s Y s Y s I Y Y e Y e |

}s

Gd4double Parameter_length = .U1|*mm;
for (G4int i = 0, i < Entryv_WLS_abs; i++)
{
WLS_absorption_length[i] = - Parameter_length/{ THath::Log{1.- WLS_absorption_lenathl[i] + 0.632121))%
}
WLS_fiber_core_mpt->AddProperty( "WLSABSLENGTH", WLS_absorption_photon_energy, WLS_absorption-length, Entry_WLS_abs).



Simulation Result

« Amplitude?t 191 I}tZE0| A 2| Absorption length 1, 7}

0.1mmetd FH= M LiEHE 2t

- Arrive Time : 0.00448039

> Arrive Time : H 0034271

= Arrive Time : 0.0288629

> Arrive Time : 1.13042

> Number of Scintillation photons produced in this event

» Number of Cerenkov photons produced in this event : 58
- Number of WLS photons produced in this event : 2904

» 7295<- the number of photon which goes in fiber
the number of photon which arrive at MPPC1

1<- the number of photon which arrive at MPPC2

10127

0 4 4 0 4 80 0 4 0 0 28 0 e 8 0 4 e 280 4 0 o 4 0 e 80 0 40 40 oo 4 80 o 4 C 40 4C
* Row * Wavelengt * Arrivetim *

e L b o o o o e e b R
* 0 * 516.47849 * 0.,0044803 *
* 1 * 491.21014 * 0.0034270 *
* 2 * 507.84869 * 0,0288629 *
o o o o 4o o 0 o o e o o o o o o 2 o o e o e o o o o e e e e o o o e

o o e e e e e o e o ok o e oo o o oo oot o e e ok e oo oo e e o o e e o o o o
* Row * Wavelengt * Arrivetim *
o o 0 o 0 o e o e e 0 o o e 2o o o oo o s o e 2 o o e o s o o o e o e e
* 0 * 478.52683 * 1.1304182 *

o o 0 o 0 o e o e e 0 o o e 2o o o oo o s o e 2 o o e o s o o o e o e e



Absorption Ratio

Critical Angle for total reflection in WLS fiber

- Refractive Index of core : 1.59

- Refractive index of cladding @ 1.49

critical angle 6, =sin” "

Assume that there is no attenuation and emission

occurs isotropically. Probability for total reflection is

2 X f f sinfdfdo _ox 0 06
P= =6%
I

« WLS Process2| = : 2904
« MPPCOf| =3t photon == : 4

« WLS Process =2 WLS fiberOf| A re-

emission = photonOI MUALRZ Ol &L
SHES IS If, MPPCH| =&t
photon2| == "o 12077} &[O{OF S}
X2t 47 = O|ECt Of 2 212 Z1tAS
ot & oI}



Visualization

- QIS 2QISH7| L3, fiber 2O A optical photonZ 10070 H = AA0tF
emission0| & O|FO0{X|=X| =QIMLCt

« 1 Z1} WLS Process2M absorptiont emission 2o 242 2Holgt
[

O -
= optical photonO| MEtAL Q10], fiber 812 = LIOI7} H 2|

A2 W absorptiondt



Solution : SetSpline(true)

« Optical photonO| FEFALZF [OLIX| Gi= O|R7F =&

%Ol E% EI‘%"O‘” EH'C')'H X-” [HE |__|-E|- I- N\X' (I_)_él_'E_l-_Tl_ g.IZII- [{34double Refractive_index_cladding[] =
oir 1,49, 1.4, 1.48, 1.49,
| ALt 1.49, 1.43, 1.4, 1.49,
1.4, 1.4, 1.4, 1.49,
= =0 HAs L 7 1.4, 1.4, 1.4, 1.49,
° [[|-E|-A-| le- EQO‘” %EEE To:lol't I:IO:|E<D:IO-|9| h EO“ 1.49, 1.43, 1.43, 1.49,
1.49
" |' N/ b
-> SetSpline(true); WLS_f iber _cladding_mot->AddProperty ('RINDEX", PhotonEnergy, Refractive_index_cladding, Num_entry)->SetSpline(true);
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G4vParticleChange: :CheckIt : the true step length is negative !! Difference: 0.0236793[MeV] ® T h e re a re SO m e pa rt i C | eS, th at h a S

pticalphoton E=2.99741e-06 pos=0.00115291, PPO259102, 0,199984

G4Particl

negative true step length and

Energy Deposit (MeV):
Non-ionizing Energy Deposit (MeV):
Track Status H StopAndKill

epong conteot ™ oo negative time.

First Step In the voulme
Mass (GeV)
Charge (eplus) H [0}
MagneticMoment H 0

osition’ - T 0"t Boor /12 e This result is unreasonable.

Position - y (mm) : 0.259
Position - z (mm) H 200
Time (ns) H 8
Proper Time (ns) H [¢]
Momentum Direct - x : 0.185
Momentum Direct - y : 0.695
Momentum Direct - z : 0.695
Kinetic Energy (MeV): 3e-06
Velocity (/c): 0.641
Polarization - x : 0.571
Polarization - y H -0.651
Polarization - z C

G4aParticleChange: :CheckIt : the local time goes back !! Difference: 0. 3218[ns]
opticalphoton .99741e- 00115728, 0 5556, 0.2 global time=14,8983 local time=13.8234 proper time=0

Energy Deg ]
Non-ionizing Energy Deposit (MeV):
Track Status :
True Path Length (mm) :
ing Control H

---- EEEE G4Exception-START
G4Exception : TRACKEG1
issued by : G4VParticleChange
tep length and/or energy deposit was illegal
+++ Event Must Be Aborted ***
G4Exception-END

Charge (eplus)
MagneticMoment

Position - x (mm)
Position - y (mm)
Position - z (mm)
Time (ns)

Proper Time (ns)
Momentum Direct - x :
Momentum Direct - y :
Momentum Direct - z :
Kinetic Energy (MeV):
Velocity (/c): 0.641
Polarization - x :
Polarization - y
Polarization - z
Touchable (pointer) :




Solution

 The solution for negative true step length and negative time
IS not to put '->SetSpline(true)’ on absorption length and

attenuation length.

» Actually, absorption length and attenuation length is not
linear function. Therefore it is not reasonable to extend by

making use of '->SetSpline(true)’



Problem in Visualization

* |n visualization, it can be seen that
there is a gap between two slide,
tub and box which are drawn in

yellow color




Check gap

BEH3+Ga G0 @ @

[x N o] Scene tree, Help, History

DCV

@ Useful tips ewe

Scene tree QRGBS History

Search :
Command
control
units
particle
geometry
tracking
event
cuts
run
random
process
gun (x M) Output
material
hits
vis Threads: All [T Q m m
gui =
analysis || rEmmwe==———= T
### Run 0 start.
ko ek Rk ok R o Rk kR Rk R R R R R R R R R R R kR kR ke Rk R Rk Rk R R kR A R R R R R R R Rk Rk
* G4Track Information: Particle = neutron, Track ID = 1, Parent ID = 0
I I I I O T
Step# X (mm) Y (mm) Z(mm) KinE(MeV) dE(MeV) StepLeng TrackLeng NextVolume ProcName
0 100 0 0 le+03 0 1] 4] World initStep
1 2.5 0 0 le+03 0 97.5 97.5 Optical_cement Transportation
2 2.1 1] 0 le+03 0 0.4 97.9 WLS_fiber cladding Transportation
3 2.08 [} 0 le+03 0 0.015 97.9 WLS_fiber_ core Transportation
4 1.12 0 0 le+03 0 0.97 98.9 WLS_fiber cladding Transportation
5 1.1 ] 0 le+03 0 0.015 98.9 Optical_cement Transportation
6 1 1] 0 le+03 0 0.1 99 Scintillator Transportation
7 -2.5 0 0 le+03 0 3.5 102 World Transportation
8 =75 0 0 le+03 0 72.5 175 OutOfWorld Transportation
Number of Scintillation photons produced in this event : 0
Number of Cerenkov photons produced in this event : 0
Number of WLS photons produced in this event : 0
0<- the number of photon which goes in fiber
0<- the number of photon which arrive at MPPC1
0<- the number of photon which arrive at MPPC2
number of event = 1 User=0.000000s Real=0.002919s Sys=0.000000s [Cpu=0.0%]
File simulateDCV.root has been saved.
WARNING: 1 event has been kept for refreshing and/or reviewing.
"/vis/reviewKeptEvents" to review them one by one.
"/vis/enable", then "/vis/viewer/flush" or "/vis/viewer/rebuild" to see them accumulated.
Session :

« By shooting neutron, we can see where the neutron passes.

* And we can confirm that there is no gap between the two solids.



MPPC counter

Arrive Time : 0.000605885

Arrive Time : 9.52315

Arrive Time : 17.874

Arrive Time : 1.36279

Number of Scintillation photons produced in this event : 8576
Number of Cerenkov photons produced in this event : 0

Number of WLS photons produced in this event : 240

2343<- the number of photon which goes in fiber

4<- the number of photon which arrive at MPPC1l

0<- the number of ohoton which arrive at MPPC2

« Even though more optical photons
arrived, however, the MPPC counter

did not work.




MPPC counter

» Because there was a small gap between MPPC and
fiber, the total reflection was caused by the
refractive index difference between air and fiber.

 For this reason, MPPC was completely attached to
the fiber.

Number of Scintillation photons produced in this event :

Number of Cerenkov photons produced in this event : @
Number of WLS photons produced in this event : 59
357<- the number of photon which goes in fiber

B<- the number of photon which arrive at MPPC1

3<- the number of photon which arrive at MPPC2

8684



Results

1.25976<- time that photon goes in MPPC
4.88798<- time that photon goes in MPPC
2.81158<- time that photon goes in MPPC

.5031<- time that photon goes in MPPC

30.0082<- time that photon goes in MPPC

4,6006<- time that photon goes in MPPC
16.1231<- time that photon goes in MPPC
13.5008<- time that photon goes in MPPC

.9967<- time that photon goes in MPPC

1.14974<- time that photon goes in MPPC
11.0966<- time that photon goes in MPPC
1.53321<- time that photon goes in MPPC
4,25131<- time that photon goes in MPPC
Number of Scintillation photons produced in this event : 11732
Number of Cerenkov photons produced in this event : 0
Number of WLS photons produced in this event : 559
3828<- the number of photon which goes in fiber
13<- the number of photon which arrive at MPPC1
10<- the number of photon which arrive at MPPC2

 Eventl

Number of Scintillation photons produced in this event : 7813
Number of Cerenkov photons produced in this event : 0
Number of WLS photons produced in this event : 138

896<- the number of photon which goes in fiber
2<- the number of photon which arrive at MPPC1
- the number of photon which arrive at MPPC2

e Event2

 The number of events increased and the

result was as shown on the left.

« And we can see that more photons

reach the MPPC than the results before,
as a result of eliminating the interval
between fiber and MPPC.

However compared with the calculation
results 6% in the ideal situation, the
number of photons which arrived at
MPPC is insufficient.



