


Default Geometry: 

VTX: thickness of layers = 0.151% X0, 
pixel size varies from 2.8, 4, 6 
(corresponds to 9.7, 13.9, 20.9), 6 
active layers, efficiency 0.99

SIT: thickness of layers = 0.681% X0, 
pixel size of 7x86 (25x300), 4 active 
layers

SET: thickness of layers = 0.681% X0, 
pixel size of 25x25, 2 active layers

Full file in backup



CDR pg 122



Coincides with the top edge of 
the first disk



Can see that the higher the momentum, the higher (and 
worse) the resolution becomes in the high eta (low 
theta) range. 

Todo: Condense these slides 
down, fix legend, add titles, 
make text bigger

Minimum point of curve shifts depending on 
momentum.
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● What is the effect of the pixel size in the inner tracker layers on the resolution? 

● What is the effect of the radiation length in the inner tracker layers (i.e., how does the resolution 

change with X0)?

Point resolution = pixel pitch / √12



Todo: Make graph longer, axes 
and legend bigger, match 
legends, get % increase from 
50 by 150 to 25 by 300 and 25 
by 100. 

Maybe investigate relationship 
between thickness and 
resolution at certain 
momentum? ● ⨉

⨉
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Todo: Change legend to match 
order of graph, but emphasise 
that this does not follow

Also, re-do these, check!



Varying pixel pitch Varying layer thickness
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Todo: Change legend to match 
order of graph, fix legend, add 
% change, re-do VTX with 
newer geom files
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Todo: Change legend to match order of graph 
and be consistent across graphs, fix legend, 
make axes bigger, add % change

● ●



●Improvement from adding 
silicon layer = 1% at 120 
GeV/c.
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(corrected formula)
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● What is the effect of momentum on the resolution? 

● What is the effect of incident angle on the resolution?

● What is the effect of the pixel size in the tracker layers on the resolution? 

● What is the effect of the radiation length in the tracker layers (i.e., how does the resolution change with 

X0)?

● What is the minimum angle limit? 

● What is the effect of the external layer (outside of the TPC and in front of the calorimeter)?

● What is the impact of the vertex detector? 

● Would we gain anything by having a silicon layer between the first and last active layers? 

● What is the muon momentum range should we be looking at?

● Does our data fit the equation in the CDR?



LDT goes down to 7 degs minimum before it doesn’t work

CDR pg 131

CDR pg 122

Cos(θ) = 0.99, θ = 8.1 degs
Cos(θ) = 0.996, θ = 5.1 degs





Momentum (GeV/c) Corresponding value of eta (x 
co-ord)

Minimum point of resolution 
(y co-ord)

10 0 0.00078

20 0.0175 0.00086

30 0.0524 0.00096

40 0.0874 0.0011

50 0.1049 0.0012

60 0.1225 0.0013

70 0.1401 0.0014

80 0.1754 0.0015

90 0.1932 0.0016

We can see that as the momentum increases, the value of eta (the minimum point of the curve) shifts along



06 Number of layers                     :   14
07 Description (optional)               : |-Beamt.-|---------------------------------------Vertex detector---------------------------------------------------------------------------------|
08 Names of the layers (opt.)       :   XBT,      VTX1,      XVTX1,    XVTX2,     VTX2,      VTX3,     XVTX3,    XVTX4,   VTX4,     VTX5,     XVTX5,   VTX6,     XVTX6,     XVTXSHELL
09 Radii [mm]                               :   14.5,     15.95,     16,       17,        18,        36.95,    37,       38,      39,       57.95,    58,      59,       60,        65
10 Upper limit in z [mm]                :   4225,     62.5,      62.5,     62.5,      62.5,      125,      125,      125,     125,      125,      125,     125,      125,       145
11 Lower limit in z [mm]                :  -4225,     -62.5,     -62.5,    -62.5,     -62.5,     -125,     -125,     -125,    -125,     -125,     -125,    -125,     -125,      -145
12 Efficiency RPhi                         :   0,        0.99,      0,        0,         0.99,      0.99,     0,        0,       0.99,     0.99,     0,       0.99,     0,         0
13 Efficiency 2nd coord. (eg. z)    :  -1
14 Stereo angle alpha [Rad]         :   0
15 Thickness [rad. lengths]           :   0.0014,   0.00053,   0.00098,  0.00098,   0.00053,   0.00053,  0.00098,  0.00098, 0.00053,  0.00053,  0.00098, 0.00053,  0.00098,   0.0014
16 error distribution                       :   0
17 0 normal-sigma(RPhi) [1e-6m] :             2.8,                 6,                    4,                  4,                 4,                 4,       
18          sigma(z)    [1e-6m]          :             2.8,                 6,                    4,                  4,                 4,                 4,         
19 1 uniform-d(RPhi) [1e-6m]        :    
20           d(z)    [1e-6m]                 :   
21
22 Silicon Inner Tracker (SIT)
23 
24 Number of layers                      :   9
25 Description (optional)                : |-------------------------------------------------Inner tracker---------------------------------------------|TPC inner wall|
26 Names of the layers (opt.)         :   SIT1,        XSIT1,       XSIT2,       SIT2,       SIT3,        XSIT3,       XSIT4,       SIT4,            XTPCW1
27 Radii [mm]                                 :   152.9,       153.1,       154.4,       155.4,      299.9,       300.1,       301.4,       302.4,           329
28 Upper limit in z [mm]                 :   368,         368,         368,         368,        644,         644,         644,         644,             2350 
29 Lower limit in z [mm]                 :   -368,        -368,        -368,        -368,       -644,        -644,        -644,        -644,            -2350
30 Efficiency RPhi                          :   0.99,        0,           0,           0.99,       0.99,        0,           0,           0.99,            0
31 Efficiency 2nd coord. (eg. z)     :   0.99,        0,           0,           0.99,       0.99,        0,           0,           0.99,            0      
32 Stereo angle alpha [Rad]          :   0,           0,           0,           0,          0,           0,           0,           0,               0
33 Thickness [rad. lengths]           :   0.00213,     0.00468,     0.00468,     0.00213,    0.00213,     0.00468,     0.00468,     0.00213,         0.0051      
34 error distribution                       :   0
35 0 normal-sigma(RPhi) [1e-6m] :   7
36          sigma(z)    [1e-6m]          :   86
37 1 uniform-d(RPhi) [1e-6m]        :   
38           d(z)    [1e-6m]                 :   
39



40 Time Projection Chamber (TPC)
41 sigma^2=sigma0^2+sigma1^2*sin(beta)^2+Cdiff^2*6mm/h*sin(theta)*Ldrift[m]
42 Number of layers             :   222
43 Radii [mm]                   :   384,1716
44 Upper limit in z [mm]        :   2225
45 Lower limit in z [mm]        :  -2225
46 Efficiency RPhi              :   1
47 Efficiency z                 :   1
48 Thickness [rad. lengths]     :   0.00005194
49 sigma0(RPhi) [1e-6m]         :   50
50 sigma1(RPhi) [1e-6m]         :   900
51 Cdiff(RPhi)  [1e-6m/sqrt(m)] :   25
52 sigma0(z)    [1e-6m]         :   400
53 sigma1(z)    [1e-6m]         :   0
54 Cdiff(z)     [1e-6m/sqrt(m)] :   80
55

56 Silicon External Tracker (SET)
57
58 Number of layers                     :   6
59 Description (optional)              : |TPC outer wall|--------------External Tracker--------------------------------------------|
60 Names of the layers (opt.)       :     XTPCW2,        SET1,         XSET1,        XSET2,      SET2,             SET3
61 Radii [mm]                               :     1808,          1810.9,       1811.1,       1812.4,     1813.4,           1847.4
62 Upper limit in z [mm]               :     2350,          2300,         2300,         2300,       2300,             2350
63 Lower limit in z [mm]               :     -2350,         -2300,        -2300,        -2300,      -2300,            -2350
64 Efficiency RPhi                        :     0,             0.99,         0,            0,          0,                0
65 Efficiency 2nd coord. (eg. z)    :     0,             0,            0,            0,          0.99,             0
66 Stereo angle alpha [Rad]          :     7*(pi/180),    7*(pi/180),   7*(pi/180),   7*(pi/180), 7*(pi/180),       90*(pi/180)
67 Thickness [rad. lengths]           :     0.00518,       0.00213,      0.00468,      0.00468,    0.00213,          0
68 error distribution                       :     0
69 0 normal-sigma(RPhi) [1e-6m] :     7,             7,            7,            7,          7,                7                                                
70          sigma(z)    [1e-6m]          :     7,             7,            7,            7,          7,                7                                             
71 1 uniform-d(RPhi) [1e-6m]        :     
72           d(z)    [1e-6m]                 :     
73
74 Magnetic field and beam spot
75 
76 Solenoid magnetic field [T]  :   3.5
77 Range in x [mm]              :  -0    0
78 Range in y [mm]              :  -0    0
79 Range in z [mm]              :  -0    0


