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G4double X_RINDEX_AIRZ[N_RINDEX_AIRZ] = {2.*1E-9*GeV,5.*1E-9*GeV};

// Wavelength in nanometers

G4double RINDEX_AIRZ[N_RINDEX_AIRZ] =

G4MaterialPropertiesTable *MPT_Air2 =

{1.0003, 1.0003};

new G4MaterialPropertiesTable();

o STV IIICLBHEYIDIEIRL

MPT_Air2->AddProperty("RINDEX",

X_RINDEX_AIRZ, RINDEX_AIRZ2, N_RINDEX_AIRZ);

Air2->SetMaterialPropertiesTable(MPT_Air2);
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Change Physics list

o EBENSOHFMUFICLDYVINDIRDZEWNEFAN L,

e ULMNU. S DPhysics model(T2KWCPhysicsList)I< (£/\ KAV (CBET % &It I
SENTULERL,

o EDHZXYI. BN THYICANTHI,
o M, RIDERTIL—ULTUEXS, AIHMDED ZWERF,

e GEANT4THEZ 1 TUL\%Physics model package, QGSPICSER L TW3
FrxL>AT77O0ER%Z <K 522725 2 &IZ(— T2KWCPhsicsListCustom)o

® QGSPIE & < S 11 % package. SciBooNET H{EH,

o FxL>IOA770O0tXRIFE. SETHERLTL/cPhysic model DM 5,

Cerenkov process(for all charged particle), Absorption, RayleighScattering,
Boundary (for optical photon) process DED 1T ZEN> TE b D,
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T2KWCPhysicsCustomlList

\_

(// EM Physics )
this->RegisterPhysics( new G4EmStandardPhysics(ver)); QGSP@ 1 I:_—
// Synchroton Radiation & GN Physics
this->RegisterPhysics( new G4EmExtraPhysics("extra EM"));
// Decays
this->RegisterPhysics( new G4DecayPhysics("decay",ver) );
// Hadron Elastic scattering
this-> RegisterPhysics( new G4HadronElasticPhysics("elastic",ver,false));
// Hadron Physics
G4bool quasiElastic;
this->RegisterPhysics( new HadronPhysicsQGSP("hadron",quasiElastic=true));
// Stopping Physics
this->RegisterPhysics( new G4QStoppingPhysics("stopping"));
// TIon Physics
this->RegisterPhysics( new G4IonPhysics("ion"));
// Neutron tracking cut
this->RegisterPhysics( new G4NeutronTrackingCut("Neutron tracking cut", ver));Aj

4 // Cerenkov

\_

\
this->RegisterPhysics( new TZKWCOpPhysics()); 9: I I/ >~ 1 7 [] ’E A

J
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MC process

e 7L L\ Physics model TARLU W7 O AL D%
e Default model (T2KWCPhysicslist) = H4£F X)L —.
® QGSPmodel » FEFARILT SHH. Fx LY ITIERLN.

® Custom model (QGSP + Cerenkov) = /\ ROV RIGTER I NI
BRI FICK>TF o LY AT HKEZHER.

e RICT. ZD®DPhysics model (Default model, Custom model) (ZXJ L
T, FERDEE TMCZHR> ILBRDEREFRZ LN S,
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Event display (Default model)

Neutron :
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Event display (Custom model)

Neutron :
Kinetic energy = 433MeV
vertex = (0,0,-90cm)
=Y > DL 10cm
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'/ f: Hadronic’& I C & D far'E
o0 31" RIFHYAEBR
: .‘ . O - FxlL>37

e

# of optical photons
produced in this event : 4901
# of photo-electrons

produced in this event : 928
Total # of p.e.into PMTs 69
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Momentum = (0, 0, 300 MeV/c)

vertex = the center of Tank

74

Geometry :PMTD[EE%Z 23 - 24cm ICE B,

o HRNXFHEULTEFENMBZL, EDHZAITZDETILZFEA

95 &I,
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' htemp
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Neutron Back Ground Study

o BENLRLIPUEFETOZ2—MNI/RID)DY VIR
TRIGUIERIC, EOREDHEMNH DD,

o BETHD_a1—hMNJ/RIGTHTLZHEFOIXIL
& — : INGRID MC DNEUT file (Target : Fe) %= SR,

o FVRAICKMNH DN EWLWHTHEWNWEZ RS,
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Kinetic energy of Neutron

module 7(vertical module —& ) TO=a21— kYU /RIGTHT
< 2%+ D Kinetic Energy & 85 $Kinetic energy LI EDE|G

Kinetic Energy of ncutron at module 7

Normarized Kinetic Energy of neutron at module 7
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MC setting

e FJ (&, Neutron®DKinetic Energy = 0.5, | GeV DFED AN %
nlb\a—%o

o MC
® Neutron, (Kinetic Energy = 0,5 or | GeV)
e Vertex = (0,0,-90cm) = % >~ 7 Lt 10cm, on beam-axis

® Direction = (0,0,1)
® Geometry : APMT=24cm, ¥ > 7 {llH: 10872, 7 > 7 Z&: 24%27K

o NIIEBLLADESTZTTICT Y IT— T 2REHD,
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Kinetic Energy = 0.5GeV

JO€X007 0—8%Z=ik=71 U,

hhkkkkkkhkkhkhkhkkhkhkhkhhkhkhhhhkhhkkhhkhhkhhhkhhhhhhhhhhhhhkhkhhhhhhhhhhhhhhhhhhhhhhhhkhkhhhhkhhhhhhhhkhkhhkhhhhhkhhhhkhkhkhhhhdkx

* G4Track Information: Particle = neutron, Track ID =1, ParentID =0

hhkkkkkkhkkhkkhkhkkhkhkkhkhkkhkhkkhkhkhkhkhkkhhkkhkhkhkhkhkkhkhhkhkhkhhhkhkhkhhkhkhhhhkhhhhhkhhkhkhhhkhkhhhkhhkhhkhkhhhhhkhhhhkhhhhhkhkhhkhhhhkhkhhhkhkkkhkkkxkx

Step# X Y 4 KineE dEStep StepLeng TrakLeng Volume Process
0O Ofm Ofm -90cm 500MeV 0eV Ofm Ofm World initStep
1 Ofm Ofm -80cm 500MeV 0eV 10cm 10cm World Transportation
2 O0fm Ofm -50.7cm 462MeV 0eV 29.3cm 39.3cm Tank hElastic

3 -808um -1.49mm -50cm 462MeV 0eV 6.82mm 40cm Tank Transportation
4 -234cm -431cm -31.5cm  0eV 0eV 19.1cm 59.1 cm Tank Neutroninelastic

KRR R R A A AR A AR R A kAR A A AR A A A AR A A AR A A AR A A AR A A A AR A AR A A I AR A A A A I A Ak Ak Ak kA Ak hkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkhhkkkx

* G4Track Information: Particle = pi0, Track ID =4, ParentID =1

hhkkkkkkkhkkhkkhkkhkhhkkhkhhkhkhkkhhkhkhkhkkhhhkhkhhhhhhhkhhhhhhhhhkhhhhhhhhhhhhhkhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhxx

Step# X Y V4 KineE dEStep StepLeng TrakLeng Volume Process
0 -234cm -431cm -31.5cm 26.2MeV 0eV 0fm Ofm Tank initStep
1 -234cm -431cm -31.5cm 26.2MeV  0eV 74.6nm 74.6 nm Tank Decay

hkkkkhkkkkhkkhkhkkhhkkhkhhkhkhkkhhhkhkhkhhhhhhhhhhhhhkhhhhhhhhhhhhhhhkhkhhhhhhhhhhhhkhkhhhhhhhhhhhhhhkhhhkhhhhhhhhhhhkhkkhhkkkhkx

* G4Track Information: Particle = gamma, Track ID =2037, ParentID =4

hhkkkkkkkhkkhkhkhkkhkhkhkkhkhkhkhkhkkhkhkkhkhkhhkkhkhkhhkhkkhhhkhhhhkhkhkhkhhkhhhhkhhhhhhhhhkhhhhhhhhhkhhhhkhhhhkhhhhkhhkhhhkhhkhhkhhhhkhhhkhkkhhkkkkxx

Step# X Y Z KineE dEStep StepLeng TrakLeng Volume Process
0 -234cm -431cm -31.5cm 91.8MeV 0eV O0fm Ofm Tank initStep
1 845cm 114cm -202cm 0eV 0eV 20.2cm 20.2cm Tank conv

hhkkkhkkkkkhkkhkkhkkhkhhkkhkhhkhkhkkhhkhkhkhkkhhhkhkhkhhkhkhhhkhhhhhkhhhhkhhhhhhhhhhhhhkhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhxx

* G4Track Information: Particle = e-, Track ID =2039, Parent ID =2037
Step# X Y Z KineE dEStep StepLeng TrakLeng Volume Process
1 357cm 11.7cm -20cm 87.6MeV 0eV 0fm 4.05mm Tank initStep
2 3.75cm 122cm -19.6cm 81.7MeV 1 MeV 6.15mm 1.02cm Tank eloni

3 3.95cm 12.7¢cm -19.3cm 80.5MeV 1.18 MeV 6.53 mm 1.67 cm Tank Cerenkov
4 416cm 13.2cm -189cm 79.2 MeV 1.34 MeV 6.53 mm 2.33cm Tank Cerenkov

generated photon : 17076, pe:3229,
measured pe :258
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Kinetic Energy = | GeV

KA KKK A A AR AR A AR A A A AR A A A AR A A Ak A Ak kA Ak kA hkhkhkhkhkhk kA hkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkkhkhkhkhkkhkkkkkkx

* G4Track Information: Particle = neutron, Track ID =1, ParentID =0

*hkkkkkkhkkhkkkkhkkhkhkhkkhkkhkhkhkkhkhhkkhkhhkhkhkhhkkhkhkhhkhkhkhkhhkhkkhhhkhhhhkhhhhhkhhhhhhhhhhhhhkhhhhhhhhkhkhhhhhhhhhkhkhhkhkhhhkhhkhkkhhkkhkkkxx

Step# X Y 4 KineE dEStep StepLeng TrakLeng Volume Process
0O Ofm Ofm -90cm 1e+03MeV 0eV O0fm Ofm World initStep
1 Ofm Ofm -80cm 1e+03MeV 0eV 10cm 10cm World Transportation
2 O0fm Ofm -50cm 1e+03MeV 0eV 30cm 40cm Tank Transportation
3 O0Ofm Ofm -329cm 0eV 0eV 171cm 57.1cm Tank Neutroninelastic

KKK KA AR KA AR A AR AR A AR R A A AR A A A A A A AR A A A AR A A AR A A AR A A AR A A AR A AR A A I AR I kA hkhhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkhkhkkhhkxk

* G4Track Information: Particle = neutron, Track ID =16, Parent ID =1

*hkkkkkkhkkhkhkkhkkhhkhkhkkhkhhkhkhkhhhkhkhhhhkhhhkhkhhhhhkhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhhhhhhhhhhhkhhhhhhhhhkkhkhhkkkhxx

Step# X Y 4 KineE dEStep StepLeng TrakLeng Volume Process
0O Ofm Ofm -329cm 686MeV 0eV 0fm O0fm Tank initStep
1 -395cm -2.37mm -171cm 0eV 0eV 16.3cm 16.3cm Tank Neutronlnelastic

dhkkkkkkhkkhkhkkhkkhhkhkhkkhkhhkhkkhkhhhkhkhhhkhhhhkhkhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhkhhhhhhhhhhhhhhhkhhhhhhhkkhkhkhkkkkxx

* G4Track Information: Particle =gamma, Track ID =18, ParentID =16

Step# X Y 4 KineE dEStep StepLeng TrakLeng Volume Process
0 -3.95cm -2.37mm -17.1cm 49.7MeV 0eV O0Ofm Ofm Tank initStep
1-6.52cm -1.3cm -155cm 2.83MeV 0eV 3.18cm 3.18 cm Tank compt

khkkkkkkhkkkkhkkhhkhkhkkhkkhkhkhkkhkhhkhkhkhhkhhkhhkhkhkkhhhkhkhkhkhhhhhkhkhhhkhhhhhkhhhhkhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhkhhkhkkhkhkhkkhxx

* G4Track Information: Particle =e-, Track ID =19, ParentID =18

khkkkkkkkkkhkkhkkhkhkkhkkkhkkhkkhkkhkkhkhkhkhkkhhkhkhkkhkkhkkkhkkhkhkhkhkhkhkhkkhkkhkhkhkhkhhkkhkhkhkhkhkhkhkkhkkhkhkhkhkhhkhkhkhkhhkhkhkkhkhkhkhkkhkhhhkhkhhkhkhkhkhkhkhkhkhkhhkkhhkhkkhhxx

Step# X Y 4 KineE dEStep StepLeng TrakLeng Volume Process
0 -6.52cm -1.3cm -155cm 46.8MeV 0eV O0fm Ofm Tank initStep
1 -7.06cm -1.49cm -15.2cm 45.8 MeV 1.05 MeV 6.53 mm 6.53 mm Tank Cerenkov

generated photon :36804, pe: 7108,
measured pe : 521
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o FiC, BFICK>TF LY OATENRE, BFICLDF L
YAT7HRBKFEDOESIXILF—DFREFTHRWE, FEA
ETFWDR < EBH1GeV neutron TlEHERD BS5N7gah - 1o).

N

® RIT. Neutron @ Kinetic Energy Z 0 ~ | GeV D#EH T—HRIC
ELEZ 3> RO, EOEEDNKENRAENEIINZR S,
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. : _ UBILEELE BN S R S B R B [V
Direction = (0.0,]) 12005 (Ll P g e -
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Total measured p.e.

npes_pmtienergy
2200 Ll L} ' Ll A Ll l Ll T Ll l L T L l Al T Al '

with Water

ll
h

~ IlIIIllllllllIllIlIIllJlIIllllllllllllllllll

3
10

SPMTCIEA /=
P.G.@l‘%%%

10

total measured p.e.
>
=

lllllll]lllllllllllllllllllllll|lllllll|lll

e

g s e
1.6 1.8

Total Energy [GeV]

- Mpe I EDKE

FZEBORI U 7cPMT)

wEWDS ey ME
DMFT TR,

npes_ pmLiepergy

2200 ————7—

without VWater -

T T T T T T T T T

P

total measured p.e.
I

‘lllllllllll]lllllllIlllllllllllllllllllllll
lllllllIlllllllllllllllllllllllllllllllllll

1.6 1.8 2

Total Energy [GeV]

Tuesday, August 10, 2010 18



0.5GeV < Kinetic energy < 0.6GeV

h1
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0.9GeV < Kinetic energy < |GeV

npes_pmt {energy>(0.9+0.940)& &energy<(0.940+1. )}
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# of neutron after simple cut

o H/RAw N DHIEUCHIEFHDN200pe. A LETH D) T
IcERICHERSTCHRETFORZHZ 5,

o FVICKHDDIZUDIZE TEA T & Generate UTcHRMEF DD L
B,

o ZDLICKDEELLZZEET S &EfficiencylT’R Do

Ra.tlo ¥ ’npu pmt>=200}, Black:with Water, Red:without Water
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# of neutron after simple cut

o =5(C. FlFEKMD L %Z NeutronDKinetic Energy
SpectrumiCMMT 2D Z & T %X > 7cNeutronDEZ R 5,

Kinetic Energy of neutron at module 7 (xEfficiency)

g 200 T - . .
S s 4 LLFVZK& D 882 paricles
- - | -
2 160 g= < . .
S 0- 2 2.FVIK7& U : 351 partiles
:;g; % = |.-2.= 531 particles
3 " = _ "
ig» % |3 TCR D NeutronD %L
40¢ —_ =3 = 28393 particles
22: ——— | - (Kinetic energy < 1GeV, 2.4e|8pot)
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o SEHECRIU =BT, 2pe A LEDE Y MDYH > TcPMTD A% E

19 %o

o LY RDHENSANRY NZHIZIBEBREKTEHWLD,

o BENSDHFUEFNEDS SN DD ZRED 5,

® /-%\@t ZZ)\ /_J//rj—“4 J/O O O
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Back up
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Cherenkov Threshold Table

: Threshold energy | Threshold Kinetic
A
Particle mass [MeV/c 2] [MeV] Energy [MeV]
proton 938 1422 484
muon 106 160 54
pion 139 211 72
electron 0.5 0.76 0.26
B = 1/n
v = 1/4/1- 32
E I nm
threshold = / - \/71,2 1
Kthreshold = E-m
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