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The T2K Neutrino Beamline Reconstructed 7 Yieldsfrom the T2K Replica Target
In the T2K long baseline neutrino oscillation experiment8 [1], a high intensity neutrino Comparison ofr* yields extracted from the 2007 NA61 data and the Monte CdildJKA

beam is created by a 3@V proton beam impinging on the 90 cm long T2K graphite targ@011.2) simulation for different longitudinal bins alortwettarget.
The neutrino flux Is measured in a detector (SK) far from the&re® at 295km and com-
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pared with a prediction based on the unoscillated neutrinorfleasured with a near detecto_  xw°
(ND280) located 280m away from the target.
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the T2K replica target 2009 data is super-imposed. SIS,
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T2K Replica Target Pilot Analysis ,
~ 95% of thev, flux at SK comes fromr™ decays. Need to look at different sources to ur .
derstand which fraction could be constrained by auxiliaagon production measurements
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~ 50% of the v, flux from y decay produced in the same decays— v, flux partly con- P [Gevicl P eV
strained by the same data ! 7+ spectra for the fifth longitudinal bin along the target 7" spectra for last longitudinal bin, which corresponds to
surface. the target downstream face
B2 slmuiation NAOT meastromenis T2K Replica Target Re-Weighting and its Effects on the v, Flux
-« TP SONMERGaN w—W . Long targel moasureiients By considering ratios between Data and Monte Carlo recoasd with the same procedure,
_ /\ / E " for v, flux from reconstruct tracks without vertex _ _ o _
S e : . (GCALORmode)  constraint most of the correction factors (and hence systematic umodéids) related to geometrical ac-
— ';ﬁﬁ;ﬁ:;g;ﬁﬁﬁﬁfgf?;g ;";B surface  ceptance, particle losses, etc. cancel out (only the TOiaaffiy has to be taken into account
\ | = re-weight multiplicity of all 1t exiting as the efficiency is artificially at 100% in the NA61 simulatjo Hence, re-weighting factors
eaf + i =7 | the target in the T2K beam simulation _
L are calculated as:
: 3 o] Hf'“ "PILOT analysis" presented here
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i ? 7 NA61 > NAG1
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. /—fr — L] ¢ areconstuiiacisiitidiskpitnary Sources of systematic uncertainties are:
= " S e Particle Identification~ 1 — 5% Target alignment, target density and bearr
_"‘“--.,_ r:nsE m'—. _ _ i . . l
\ %, 1G5 Mg SA0R_ e saclions « Normalization to protons on target: 1.4% Mmomentum are not exactly the same In
- . re-we il . NAG61 and T2K. Related systematic uncer-
only model p+C —» 1+ + X il i weight multiplicty of seconcary T o TOF eﬁ|C|enCy:N 3% . . y
simulated bvdthfd TeK model ’ tainties on the re-weighting factors have
; i 1 t n 2 . . .
R R T R Bl ® Target allgnement%% been estimated to be 3% with dedicated
E, ~600 MeV [e.g. SPY --> NOMAD, HARP --> K2K, MiniBooNE) o Target denS|ty< 8% MC StUd|eS

e Beam momentumk 3%
Due to restricted amount of data taken in 2007, the stadisticors for this data set is typically
10—15%. It will significantly decrease with the 2009 data set, asaifm®unt of recorded events
IS one order of magnitude larger.

NAG61L/SHINE Setup and PID Capabilities

NAG61 is a large acceptance hadron spectrometer at CERNcIBadentification in NAG61 Is
based on both dE/dx and Time-Of-Flight measurements [4] [5]

SPS ST, | The re-weighting factors calculated with the replica tadggta can be directly used to tune
S 400 GeV = - : i ' . . . . _ . . . .
N oy b g g g ; ol Positive particles | the particle emission from the target in the T2K beam sinmatThe obtained prediction Is
magnets with bending power set = 26 : - 4 |- : .
at 1.14 Tm to optimize the B e 3 4 compared to that based on the NA61 thin target data bellowh Bethods, the thin target
acceptance of the measurements _ =1 far T2K % 22 ] ] ] ] o ] ]
Sl b T Praw W ) tuning and the T2K replica target tuning are consistentiwithe current uncertainties.
12 GeV/c B h : W e e
' ‘o = 1.2 3 3
o 1| S R ' S 14007 < 2F = 1400715
i ' r : % : _+_ re-weighted (replica) E 1'6;_ PO 1.038+0.029 % re-weighted (thin)
= T_#ﬁ_""’“ﬁ.—%{h S 1 Y . ‘ |Entries 7923 | §1000_ S 1ac élooo re-weighted (replica)
M i — J: 7 L —— % 1.5 : 3';m N% 800 1-21 + S Né 800;
| o R ore 1 P ﬁ“‘ S —jso 2 600 og f+ = 600[
Positive particles T —fso " s 0eb - ol
forward-ToF = Lernes aras ~ K s e e 0:4 3 .
especially constructed to enlarge the S D i i fﬁe s - 2000 02F “°F
acceptance of the measurements for R e L ' = n T o A B : se Ob e A e
IE;{G T, o T—— :: D> o |{ S 3 _ _ S Gt g : | | E, [GeV] 0 03 ! LS ® E [GeV]” | | E, [GeV]
resolution @ ~115 ps ; T T— Tﬂ,:E:,:Ep;EMH Prediction of they, flux at SK detectoRatio of thev, flux predictions with théNeightedr, flux predictions at the far de-
osf AR yields an efficient PID over a large normalized tol0?! protons on target. Thehin target tuning and T2K replica targttctor of T2K based on the NA61 thin target
momentum range ---> analysis of the LT . .. ) . . : . :
T T T T weighted prediction based on the repltwaing. A first order polynomial fit is overand T2K replica target data. In both caes,
S target data is superimposed. laid on top of the ratio. error bands correspond to the error associ-
ated to the weighting.
The analysis binning in {p,8,z} is based on: The actual large uncertainty over the replica target reglateng factors can be significantly

* coverage after track quality cuts that maximize the resolution of the track parameters on target
* gappropriate bin size in regions where the dE/dx varies strongly with momentum
* uniform acceptance

reduced by the high statistics data that were taken in 2009-2nd currently being analyzed.
e The Full set of replica target data from the NA61/SHINE expent will allow to reach the
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Acceptance based on tracks quality cuts used for the analysis
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