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INGRID MC

® |nubeam | file = NEUT :80 entry / file =& INGRID MC
e BEV1—I/ILTOMCOLEEEFIFEDEEY 12—/ TOHFRE

23 Rl AN
numu 0 1 2 3 4 5 6
INGRID MC 5844 7490 8791 9175 8957 7559 5929

jnubeam [/ 2396692 3152956 3678050 3854529 3675577 3145497 2392354
107 21pot]
Wind 2POT 2.4384E+18 2.3755E+18 2.3901E+18 2.3803E+18 2.4369E+18 2.4031E+18 2.4783E+18
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INGRID MC Bug
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After Bug fixed
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Bug fix BIR DZ1L

Time Clustering Cut 2D # of active plane 7370

# of active plane at horizontal modules ( Fime Clustering)
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Bug fix BIR D &1L

p-c./layer at module 3 (7 of active planc) Vertex XZ - Vertex YZ at horizontal modules (+p.elayer > 6.5)
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Bug fix BT DZAL

neutrino event selection & Mefficiency curve (@numu)

Efficiency (after neturino selection, ALL)
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o TR (D Efficiency to each interaction:

® Plot: http://www-he.scphys.kyoto-u.ac.jp/~akira.m/ingrid/
MC/Ref/ingrid_eff 201007 13.pdf

® Table: http://www-he.scphys.kyoto-u.ac.jp/~akira.m/
ingrid/MC/Ref/ingrid_eff 20100713.xIs
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http://www-he.scphys.kyoto-u.ac.jp/~akira.m/ingrid/MC/Ref/ingrid_eff_20100713.xls
http://www-he.scphys.kyoto-u.ac.jp/~akira.m/ingrid/MC/Ref/ingrid_eff_20100713.xls
http://www-he.scphys.kyoto-u.ac.jp/~akira.m/ingrid/MC/Ref/ingrid_eff_20100713.xls
http://www-he.scphys.kyoto-u.ac.jp/~akira.m/ingrid/MC/Ref/ingrid_eff_20100713.xls

® # of expected observations at INGRID Df&
=B E
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Use FLUKA Flux for Exp NM&

e hadron production model DEWHINGRID CHIFENZ =2 —KY /
BREEIC E SF< DY

® Hadron production :
e GFLUKA/FLUKA (Jnubeam I0ab, nominal beam, 250kA)
® FLUKA ( hadpro(FLUKA)— jnubeam|0ab, nominal beam, 250kA)
o TRIEBSET by AIRE A). 6/29 ICARS ADRRLEE > D
FluxiCIEFEBENTVRBD S TCKODFEHER L TS,

® Neutrino cross-section : NEUT model

® cross-section of all interaction mode.
e |INGRID Efficiency curve
o SLIFEEE LTz Bug DB > TUWLR WK DEfficiency (need updated).

® numu, horizontal modules @ &
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Neutrino energy spectrum
(Flux)

Neutrino energy at Homodules Ratio at H.modules

—_— 1018 e S
= 1077 : - e
:’; ...l— —__L — 10ab f 15
f _ H FLUKA § 09: 5
= 107§ " ‘ = el 2
= F - :
?; = = 0.8 -
ERON g = * ‘-
E | = + (e Al
— - 0.6 ; l ‘,*',, | :
3 10" 0 .+‘*’+.+'AH ¥ oL 1
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Neutrino Energy [GeV]| Neutrino Energy |GeV]
mod 0 I 2 3 4 5 6 sum
Jnubeam
10ab 5.28E+17 | 6.19E+17 | 6.87E+17 | 7.12E+17 | 6.85E+17 | 6.16E+17 | 5.21E+17 | 4.36E+18
a

FLUKA | 4.82E+17 | 5.61E+17 | 6.18E+17 | 6.39E+17 | 6.19E+17 | 5.62E+17 | 4.82E+17 | 3.96E+18

Diff. [%] | -7.83 -9.40 -10.08 | -10.28 -9.67 -8.85 -7.37 -9.18

Diff. = (FLUKA-10ab)/10abx 100
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Neutrino energy spectrum
(Interaction (Xcross-section) )

g Neutrino at Humodules (Interact,numu) Ratio at H.modules (Interact,numu)
"f- ...................................................... 2 : b ‘ .
= 2 ' s —— jnubeam 10ab 'g- ].* g |
> 10"} = , " |
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g U 2 05 AT =
S 0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Neutrino Energy |GeV) Neutrino Energy |GeV]|
mod 0 | 2 3 4 5 6 sum
Jnubeam
10ab 2.39E+06 | 3.14E+06 | 3.66E+06 | 3.84E+06 | 3.66E+06 | 3.13E+06 | 2.38E+06 | 2.22E+07
a

FLUKA | 1.98E+06 | 2.55E+06 | 2.95E+06 | 3.11E+06 | 2.96E+06 | 2.55E+06 | 1.99E+06 | 1.81E+07

Diff.[%] | -16.92 | -1880 | -19.28 | -1890 | -19.07 | -18.60 | -16.47 | -18.46

Tuesday, July 13, 2010 14



Neutrino energy spectrum
(observation (XINGRID efficiency) )

g Neutrino at Homodules (after neutrino selection,numu) Ratio at H.modules (after neutrino selection,numu)
S [ o " O i e A i e ——— ] > - |
; - B e jnubeam 10ab = = 1 -~ !
C ' = : g :
g 105 J — FLUKA =09 3 I
= , = 03 + I
g .‘ : | . |
g 10°) s £ 07 - |
% T,_.: 0.6 g . *.* | l *1
2 5 % 05 M R 11
- . N e o |
4: 0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Neutrino Energy |GeV) Neutrino Energy [GeV]|
mod 0 I 2 3 4 5 6 sum
Jnubeam
10ab 7.57E+05 | 1.04E+06 | 1.24E+06 | 1.31E+06 | 1.24E+06 | 1.04E+06 | 7.56E+05 | 7.38E+06
a

FLUKA |5.96E+05 | 8.05E+05 | 9.56E+05 | 1.02E+06 | 9.58E+05 | 8.05E+05 | 5.99E+05 | 5.73E+06

Diff. [%] | -21.26 | -22.74 | -2293 | -22.26 | -22.76 | -22.67 | -20.80 | -22.33
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Beam Profile
(after neutrino selection)

X103 horizontal profile (observed in modules, Enu<10GeV) x103 horizontal profile (observed in modules, Enu<10GeV)
! | ! ! : LI | T, A ' ’ =y L T T T
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1000 s ' R .
800 Jnubeam |0ab 1 600 FLUKA \
600 ¥/ ndf 18.54/4 = 400; %%/ ndf 1.233/4 | 1
400: Constant 1.318¢+06 + 2812 s N Constant 1.016e+06 £ 2347 8
5 Mean -0.3309 + 0.9871 1 200 - R &
200F Sigma 429 + 1.562 - [ ~e LIES LS ]
0 ] . | 2 L 2 2 2 | . 2 5 f - ] 0 L 1 1 juo -4 | i1 ! ! | 1 i
-400 =200 0 200 400 -400 -200 0 200 400
horizontal position [cm] horizontal position [cm]

Ratio of Beam size (sigma):
FLUKA/10ab = 1.02 (+5.5e-3)
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# of observations at each interaction mode

# of interactions (CC + NC)

— Efficiency curve X Ratio of each interaction mode to all

ex) Ratio of CC = # of observations at CC / # of interaction at all interaction mode.

Ratio to CC+NC (after neturino selection) Ratio (after neturino selection)
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