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COMET	=	Coherent	muon to	electron	transition
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CDC	for	COMET

u CDC0ö´ Ę

Sense	wire

Field	wire	

²Ã: Au	plated	W
kDd�Õ: 4986
kDd�ê�:	25.m
²Ã: Al	
kDd�Õ: 14562
kDd�ê�:	126.m
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charge that accumulates due to ionizations created in the regions between the inner (outer)
walls and the guard layer, which would, otherwise, accumulate in the absence of an electric
field. The wire configuration is summarised in Table 13.2.
Based on the wire arrangement a Monte Carlo simulation has been made. Track displays for
simulated events are shown in Figure 13.3.

Figure 13.3: A typical track display with a zoomed view. Closed thick dots are hit points along the
track, where a hit point is defined as a point with the closest approach to a specific sense wire. Thin
line circles are isochronal lines of those hit points. Blue and red thin closed dots represent field and
sense wires locations projected to an endplate. Energy of the track is 105 MeV.

Cell configuration Each cell has one sense wire surrounded by an almost-square grid of field
wires. The ratio of the total numbers of field to sense wires is 3:1. The cell size is 16.8 mm
wide and 16.0 mm height. It is nearly constant over the entire CDC region. Square cells are
well-suited to the low momentum tracks (such as those from the µ≠e conversion signal), which
might enter the drift cells with a large angles with respect to the radial direction. The stereo
angle Á is set to 64 ≥ 75 mrad, which is selected to achieve the longitudinal spacial resolution
‡

z

of about 3 mm. The CyDet will have 4,986 sense wires and 14,562 field wires.
The field wires are most massive material in the CDC tracking volume. In order to reduce mul-
tiple scattering at the field wires, aluminum is adopted as a material of the field wires because
of low-Z and low density. The intrinsic momentum resolutions of the CDC were estimated
for two cases of the field wire size; „80 µm and „126 µm as described in Section 13.5.2. The
„80 µm wire shows significantly better resolution than „126 µm wire. If we use the „80 µm
aluminum wire as a field wire, however, the operation voltage should be below 1730 V to keep
the electric field on the wire surface below 20 kV/cm, above which the wire surface starts to
deteriorate. According to the past test with CDC prototype, 1730 V is not enough to get
reasonable gain of the signal for any gas mixture. Also we found that the di�erence of the
momentum resolution between „80 µm and „126 µm wire configurations does not change the
physics sensitivity significantly. Therefore, we decided to use the „126 µm aluminum wire as
the field wire. A tension of 80 g is applied to the field wires to match the gravitational sag of
the sense wires.
The sense wires are made of gold-plated tungsten, 25 µm in diameter, tensioned to 50 g. The
deflection due to gravity is about 60 µm at the center of CDC. A maximum di�erence of the
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Cosmic-ray	test	for	CDC
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Trigger	counter
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ドリフト時間を求める。
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Tracking
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ドリフト距離を求める。
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Tracking
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Tracking

繰り返す
(Iteration)

復活

ノイズなどを除くためにHit	selectionを行う

XTカーブを更新

更新したXTカーブを使う
(初回はシミュレーションで作った仮のXTカーブ)
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Tracking
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Tracking	

繰り返す
(Iteration)

ノイズなどを除くためにHit	selectionを行う

XTカーブを更新

更新したXTカーブを使う
(初回はシミュレーションで作った仮のXTカーブ)
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analysis	to	check tracking



Chi	square
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Chi	square
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XT	Curve	
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after	3times	iteration
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HV realation
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." + :(S, T) → ;" + :(S, T)

uStandard	Model

Branching	ratio	~10"XY

uBeyond	SM

Branching	ratio		~10"ZX

Research	for	New	Physics
29

→Charged	Lepton	Flavor	Violation
=cLFV have	never	been	observed.

mu-e	conversion
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CDC	for	COMET

From	2015	,	we	have	strung	wire	for	CDC	and	checked	the	tension	
all	wire.

2016.Summer	we	finish	to	construct	CDC!
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chi	square
1850V	(after	3times	iteration)
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Reduced	chi	square
1850V	(after	3times	iteration)
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XT	relation
1850V	(after	3times	iteration)
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Residual
1850V	(after	3times	iteration)

residual[mm]
2− 1.5− 1− 0.5− 0 0.5 1 1.5 2

en
tr

y

0

0.2

0.4

0.6

0.8

1

1850V layer0 :residual
H_Residual

Entries  0
Mean        0
RMS         0

1850V layer0 :residual  / ndf 2χ  335.4 / 124
Prob  21− 2.249e
Constant  2.7± 121.4 
Mean      0.00450± 0.05506 
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1850V layer1 :residual  / ndf 2χ  335.4 / 124
Prob  21− 2.249e
Constant  2.7± 121.4 
Mean      0.00450± 0.05506 
Sigma     0.0044± 0.2731 

1850V layer1 :residual  / ndf 2χ    261 / 111
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Constant  2.6± 114.2 
Mean      0.00456± 0.06824 
Sigma     0.0044± 0.2731 

residual[mm]
2− 1.5− 1− 0.5− 0 0.5 1 1.5 2

en
tr

y

0

20

40

60

80

100

120

140

160
1850V layer2 :residual  / ndf 2χ    261 / 111

Prob  14− 4.18e
Constant  2.6± 114.2 
Mean      0.00456± 0.06824 
Sigma     0.0044± 0.2731 
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1850V layer3 :residual  / ndf 2χ  229.8 / 102
Prob  12− 7.61e
Constant  2.7± 106.7 
Mean      0.0041± 0.1083 
Sigma     0.0040± 0.2214 
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Prob  16− 2.44e
Constant  3.1± 112.4 
Mean      0.0039± 0.1033 
Sigma     0.004± 0.204 
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Prob  17− 1.54e
Constant  3.3± 137.3 
Mean      0.00350± 0.05373 
Sigma     0.0033± 0.1912 
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Sigma     0.0035± 0.1879 

residual[mm]
2− 1.5− 1− 0.5− 0 0.5 1 1.5 2

en
tr

y

0

20

40

60

80

100

120

140

160

1850V layer6 :residual  / ndf 2χ  182.4 / 81
Prob  10− 8.807e
Constant  3.4± 130.6 
Mean      0.00354± 0.06324 
Sigma     0.0035± 0.1879 
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1850V layer7 :residual  / ndf 2χ  246.7 / 82

Prob  18− 2.165e
Constant  3.6± 129.4 
Mean      0.00329± 0.02192 
Sigma     0.0034± 0.1674 
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Prob  15− 4.998e
Constant  3.3± 130.8 
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Prob  15− 4.998e
Constant  3.3± 130.8 
Mean      0.00339± 0.02753 
Sigma     0.0030± 0.1731 
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Prob  17− 6.926e
Constant  3.7± 150.8 
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Prob  17− 6.926e
Constant  3.7± 150.8 
Mean      0.00307± 0.01976 
Sigma     0.0028± 0.1649 
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Prob  15− 8.175e
Constant  3.7± 136.5 
Mean      0.00311± 0.01362 
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Prob  14− 8.758e
Constant  3.6± 139.1 
Mean      0.00320± 0.02266 
Sigma     0.0030± 0.1685 
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1850V layer12 :residual  / ndf 2χ  206.9 / 75
Prob  14− 2.758e
Constant  3.5± 129.6 
Mean      0.00343± 0.02091 
Sigma     0.0031± 0.1659 
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1850V layer13 :residual  / ndf 2χ  286.3 / 82
Prob  24− 1.935e
Constant  3.8± 150.9 
Mean      0.00313±0.02582 − 
Sigma     0.0032± 0.1759 
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Prob  15− 4.222e
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Prob  15− 4.222e
Constant  3.6± 137.3 
Mean      0.00326±0.02664 − 
Sigma     0.0030± 0.1648 
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Constant  3.1± 122.2 
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Sigma     0.004± 0.221 
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1850V layer15 :residual  / ndf 2χ  306.2 / 109

Prob  20− 1.223e
Constant  3.1± 122.2 
Mean      0.00401± 0.01502 
Sigma     0.004± 0.221 
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 / ndf 2χ  233.7 / 90
Prob  14− 1.022e
Constant  3.0± 116.6 
Mean      0.003975± 0.002109 
Sigma     0.0038± 0.2057 
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Prob  14− 1.022e
Constant  3.0± 116.6 
Mean      0.003975± 0.002109 
Sigma     0.0038± 0.2057 

1850V layer16 :residual  / ndf 2χ  325.9 / 127
Prob  19− 1.987e
Constant  2.5± 104.9 
Mean      0.00489± 0.07685 
Sigma     0.0048± 0.2827 
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1850V layer17 :residual  / ndf 2χ  325.9 / 127
Prob  19− 1.987e
Constant  2.5± 104.9 
Mean      0.00489± 0.07685 
Sigma     0.0048± 0.2827 

1850V layer17 :residual  / ndf 2χ  281.7 / 117
Prob  15− 1.32e
Constant  2.44± 93.99 
Mean      0.00524± 0.08854 
Sigma     0.0048± 0.2587 
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1850V layer18 :residual  / ndf 2χ  281.7 / 117
Prob  15− 1.32e
Constant  2.44± 93.99 
Mean      0.00524± 0.08854 
Sigma     0.0048± 0.2587 
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