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Evolution since CM35

 CM35: https://indico.cern.ch/getFile.py/access?
contribld=12&sessionld=4&resld=0&materialld=slides&con
fld=222409

|t was understood that the velocity measurements provided
by TOF & Ckov were redundant and the Ckov was
removed from the analysis

|t was agreed to present only one of the two KL based
measurements, the one using the whole KL distribution

« However the measurements in data were not in particular
good agreement with the simulation and this somehow
stopped the paper preparation
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Status:
summarized in MICE-NOTE-DET-416
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Note summary

Ole's simulation with G4beamline is used

- to draw the expected TOF distributions for the different
particles in MICE beam and the associated momentum
spectrum

- To evaluate the pion contamination for different momenta at
different positions along the beamline

Table 3. Particle counts at the entrance of the MICE apparatus (TOF1) in a 6 mm - rad muon beam, at various
momenta, as deduced from TOFO-TOF1 time-of-flight Monte Carlo simulations. Simulations for positive-
beams at 200 and 240 MeV/c include respectively a 83 and a 147 mm proton absorber. A cut between 26.2
and 36 (33) ns on the ime—of—flight between TOF0 and TOF1, for 140 (200,240) MeV/c momentum beams,
is applied.

Py (MeV/e) | No.e | No. g | No. m | m contamination (%)
140 (-ve) 14 | 16025 6 0.04 £0.02
200 (-ve) 10 | 13392 17 0.13+0.03
240 (-ve) 15 | 20000 65 0.32 +£0.04
140 (+ve) 4 | 16171 50 0.31 =0.04
200 (+ve) 59 | 97041 459 0.47 +£0.02
240 (+ve) 15 | 14102 05 0.67 £0.07




Note summary |

* Pion runs are “paired” in order to select pions or muons
with the same TOF

* Pion and muon KL distributions (templates) in TOF
intervals are compared to MICE muon beam ones
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Note summary ll|
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Figure 8. MICE beam data (black dots), muon (red dotted area) and pion (blue solid area) fractions, are
normalised to the the template fit (black histogram) performed to the KL product spectrum excluding the
window from 1900 to 2700 counts.
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Note summary |V

|t was found that the TOF distribution in the third point was
rather different between muon template and MICE muon
beam and that KL m.i.p. peak was shifted
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| ki_product {tof1-tof0>28.7 && tof1-tof0<29.8} | htemp
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The muon template was shifted by -70
counts to improve the fit quality.
The pion contamination did not change.



Note summary V

Method m(%) at Point 1 m(%) at Point 2 | (%) at Point 3 (%) | average & cont. (%)
analysis 0.65+046+0.30 | 0.84+0.27+0.34 | 1.87+0.35+0.80 | 1.114+0.194+0.32
cross-check | 0.464+0.524+0.57 | 0.444+0.314+0.57 | 1.694+0.53+1.04 | 0.81+0.24+0.44
MC 0.78 £0.07 0.134+0.02 0.28 +0.04 0.33+0.03
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TOF increases, momentum decreases




Open issues

 The data seem to show an increase of the pion
contamination at lower momenta (higher TOF),
but data suffer from serious stat limitations

 The muon template and the muon beam data

show a double peak structure (excluded from
the fit)

* Fit Chi2/NDOF are far from impressive: 80/38,
125/38, 51/38 at the three points

 ALL the muon templates are taken from runs
with DS off... (3250 to 3256)
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Check of the DS effect

 Found two pion runs with same momentum, very similar beam
settings, and DS on/off: 3379/3256

A 0 P Q R 5 T U V W X Y L AA Al AC AD AE

1 Beamline data

, Proton Momentum Momentum Momentum
Run Beamline | absorber

o b Tt atDl  atD2  Qf Q2 Q3 D1 DS D2 4 05 Q6 a7 Q8 Q9
Numbers | Species thlmﬁss MVe)  (MeVi) (Ml

1023 326 | phons 8w M w44 Be M 16 0 B45 W18 95 13087 12661 19146 16335
1051 3378 | pions A RV 22 %% MM 4 18927 0 8812 W 19751 13087 12661 19146 16335

e Mariyan produced the missing ntuple for run 3379
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Check of the DS effect ||

| tof1-tof0 {1/37408*(tof1-tof0>24&&tof1-tof0<35)} | htemp

Mean 2033 Run 3379 DS on

e RMS 2.195
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: counts gives a null pion contamination at
10° Point 3 with Chi2/NDOF=103/38
104| Is this an “accident” or we really need to
' use DS ON runs? 11
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Updates on simulation (from John)

| Average Pz TOFL/TOFO Region 1 6 Pi 200 +ve AveragePz TOFL/TOFO Region 2 6 Pi 200 +ve |

= e = '
e EEL 105- Muons
= Pions @ |
o 104 % | 2
,E B 10 5 Pions
g 3 g |
o —
S =)
[ 2 (=] '
10 10
! 1|
.!...i....... ——— Coa | B8 IRl WL IR o o g Fe—=——g | 4 1 4 3 1 1 |
200 250 300 350 400 450 200 250 300 350 400 450
Average Pz TOF1/TOFO Region 1 (MeV/c) AveragePz TOF1L/TOFO Region 2 (MeVWV/c)
: AveragePz TOFL/TOFOD Regon 32 6 P 200 +ve .
— |y
[a] 10°%| | . . .
“d wions | New high statistics
g 10 . eons | | G4beamline
= | . . .
S 10°) simulations being run
[ .
2,0 by John Nugent (see

o recent analysis
meeting 17/10/2013)

LILELLUNE == === T TR | L1 i i i
200 250 200 250 400 450
AveragePz TOFL/TOFO Region 3 (MeV/c)
G4Beamline Studies of MICE Stage I  John Nugent



Updates on simulation |

7(%) at Point 1

Method m(%) at Point 2 | (%) at Point 3 (%) | average 7 cont. (%)

analysis 0.65+0.464+0.30 | 0.844+0.274+0.34 | 1.874+0.354+0.80 1.114+0.194+0.32

cmss-check 0.464+0.52+0.57 | 0.44+0.314+0.57 | 1.69+053+1.04 | 0.814+0.244+0.44
0.78 £0.07 0.134+0.02 0.28 +0.04 0.33+0.03
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Updates on simulation |l|

Energy Deposited in Calorimeter Pions + Muons 6 P1 200 +ve ‘ ‘ Energy Deposired in KL by Muons of various Pz 6 Pi 200 +ve
£ f g N A5
m10°:- - |Muons =10° =
& | 8 [ /|
= N " | l !-‘ Pions O L |_| Pz 200-300
g 10°s 5 B10% H
: o - ‘. Pz = 200
SPTIE 0% |
g 2 = : I|
aay — 107
10| , i
|.‘ | P L l ‘ 10 HHE
{l ' E HEEEH
1y “ |I || l}l 1 A " El T
AT — =]
0 :LDO 150 200 250 ".HEH|...=|-EJL_JJ,_-.l__..| L
Energy Deposned in Calorimeter (MeV) 0 50 100 150 200 250
Energy Deposited (MeV)

7/11/2013 A possible hint on the origin of the second peak? 14



Next steps in collaboration with John

e Check on simulation the effect of the DS on
muon templates. Are we entitled to use DS off
runs for muon templates?

« Check on simulation the origin of the “second
peak” in the muon KL distribution

* |nvestigate the lack of tails in KL distribution:
only a resolution effect or stopping particles not
taken into account in this study?

 Move asap to full detector response and
reconstruction
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