Status on LDT runs

01/11/2021



| ast week’s update

Regarding to the investigation of difference on (APt/Pt)

List of major changes

-- Measurement axes & resolution for SITs

-- position of SITs ( information provided by LingHui)



Update

configuration - 1

- SIT stereo angle = 90°

- SIT hit : both axes active (“-1") per layer

- SIT sigma: 7um/250um
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Update

configuration - 2

- SIT stereo angle = 90°

- SIT hit : both axes active (“-1") per layer

- SIT sigma: 5um/250um
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Silicon Irner Tracker (SIT)
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Update configuration - 3

- SIT stereo angle = 90°

- SIT hit: both axes active (“-1") per layer

- layero : SIT1
- layer8 : SIT3
- layerl0: SET1

-- sensor/support material are kept as the same

-- VXD settings are updated according to the table &

layer7 : SIT?2
layer9 : SIT4
layerll : SET?
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06 Mumber of lavers : 14

07 Description (opticonal) :  |-Beamt.-|-----=------mmmmeme oo Yertex detector-----------------—---——--om
08 Mames of the lavers (opt.) : #BT, YVTH1, wMTHY, LA WTHZ, YTHI, wNTHE, wNTH4, YTH4, YVTHR,

09 Radii [mm] : 14.5, 17.0, 17.04, 18, 19, ar.n, 37,04, a8, a9, 1.0,

10 Upper limit in 2z [mm) : 4225, B2.5, B2.h, B2.5h, B2.h, 125, 125, 125, 125, 125,

11 Lower limit in & [mm] : -4725, -B2.h, -B2.5, -B2.5, -E2.h, -12h, -124, -124, -12h, -12h,

2 Efficiency RPhi : a, n.91, 1, a, n.919, n.91, 1, 1, n.91, n.91,

13 Efficiency ?nd coord. (eg. zi: -1

14 Stereo angle alpha [Rad] o pif?

15 Thickness [rad. lenzths] : n.o014, 0.00053, 0.00033, 0.00093, n.00053, 0.00053, 0.0009%, 0.0009%, 0.000%3, 0.00063)
B error distribution : 1

17 0 normal-=igmalRPHI) [1e-Bm] : 2.8, B, 3.8, 3.6, 3.6,
18 sizmalz) [1e-Bm] : 2.8, B, 3.8, 3.6, 3.6,
19 1 uniform-d{RPhi) [1e-Bm] :

%? diz) [(1e-Bm]

%% Silicon Inner Tracker (SIT)

24 Mumber of lavers : 12

20 Description Loptional) :|e—————————————————————————————— e Inner tracker-------=——-----——- -
26 Mames of the lavers (opt.) =IT1, weIT1, welT?, =IT2, =IT3, weITa, #walTd, =IT4,
27 Badii [mm] : 18%.0, 152.2, 41%.541, 415.349, B78._RB04, 78804, 71.1, q70.49,
28 Upper limit in z [om] : 371.0, 371.0, 371.0, 371.0, 2350, 2350, 2ah0, 23h0,
29 Lower limit in z [mm] : -av.n, -371.0, -371.0, -av.n, -2350, -2300, -23h0, -2380,
a0 Eff iciency RPhi : 1.00, 1, 1, 1.00, 1.00, 1, a, 1.00,
M Efficiency ?nd coord. feg. z): -1,

37 Stereo anzle alpha [Rad] Topifl,

33 Thickness [rad. lenzths] : 0.00213, n.00463, n.00463, 0.00213, n.00213, 0.004E%, 0.00468, n.00213,
34 error distribution : 1

235 0 normal-sizgmalRPRI) [1e-Bm] ¢ &

R sizmalz) [le-Bm] = 20

37 1 uniform-di{RPhi) [1e-Bm] :

28 di=1 [1e-Bm]

a0

b8 Mumber of lavers M

89 Description (optional) i |TPC outer wall|-------------- External Tracker--------------====----

B0 Names of the lavers {opt.) @ SETI, HSET1, HSET?, SETZ,

B1 Radii [mm] : 1230.57, 1230.77, 1500.2, 1600.10,

B2 Upper limit in =z Lom] : 2300, 2300, 2300, 2300,

B3 Lower limit in =z Lom] : -2300, -230a, -2300, -230a,

B4 Eff iciency RPhi : 1.00, 0, n, 1.00,

BS Efficiency ?nd coord. [ez. =) -1,
BE Stereo angle alpha [Rad] T pifi,
B? Thickness [rad. lengths] : n.oo21s, 0.0046%, n.0046%, n.00213,

B3 error distribution : 1]
B9 0 normal-zizmalRPRIY [1e-Bm] @ &,
0 sizmalz) [le-Bm] : 250,

1 1 pnifarm=dfRPhiY [1e-Rml
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Particle simulation partin the LDT (“Simulation.m”)

J 117 = znow=param_start (2);% current z position
From last slide || ==:

13 - terop=0;
114 - maxzmax=max (zpos. bmax) ;
115 - minzmin=min(zpos.bmin);

) ) ] 116

if MS Opt|0n IS set — 117]= for k=2:(FLaver+BlLaver) % loop over all lavers, terminated by break statement
(T8 =———__if Flazs.MulSca
19 - pT=convf*Bz/parami(5); % Transv. momentum computed from curvature
120 — p=pT/sin(parami(3)); ¥ absolute Momentum
121
122 - if reftyee(k-1) K=b¥len(bnow)/(sin(parami(3))*cos(parami(4)));
123 - elze #=f¥len({frow)/abs(cosiparani (3))); end

MS efrect \m\, siams=0.0136%sqrt ((Mass"2+p"2)/p 4) ¥sqrt (1) x(1+0.038* |og (X)) ;
125 # =.d. of projected multiple scattering anzle
126 — Hstore(k-1)=¥; wvarMS_store(k-1)=sigms"2;
: : 127
random number (for dlreCtlon) \M7[69]5Ef@f@lﬁi';l12E:EKJ:J?71ﬁfj§fi[ﬁf‘iﬁ£@fl’f§l’ﬂiﬁ£§})ﬁ]}*Si.%ms; #changes in direction
129 — if parami(3)>pi/2 rani1)=-ran(1); end
130
131
13- parami (3)=parami (3)+ran(1); & Kick in theta
/'Tﬁ parami (4)=parami(4)+ran(2); ¥ Kick in phi (beta)
134 - pT=p*sin(parami(3)); # recompute pt with rew theta
Change direction 135 — parami (5)=convf*Bz/pT; # Curvature from transverse momentum
136
154 |= it k==2 pstartMS=parami;: end
# further details, is under investigation 138 " .




It is set as

for k=2:(FLaver+BlLaver) 4 loop over all lavers, terminated by break statement
it Flazs. Mul5ca
pT=convi*Bz/parami(5); ¥ Transv. momentum computed from curvature
ppT/sin(parami(3)); % absolute Momentum

if reftypelk-1) X=b¥len(bnow)/(sin(parami(3))*cosiparami(4)));
else w=filen(frnow)/abs(cos(parami(3))); end

" sigms=0.0136%sart ((Mass " 2+p"2)/p 4 1kaqrt (I (1+0,038% | og(X));
sigms=0.0177*sgrt ((Mass"2+p"2)/p 4 ) ksart (K)*(1+0.038% | og(X));
4 =.d. of projected multiple scattering angle

Hotorell-10=¥; wvarMS storellk-1)=sigmz"2;



reftrack.m

This term was un-
changed last week

T

af o
38 % REFTRACK computes the reference track (the expansion points for the
34 % Kalman filter), the H matrices, the error matrices, the derivative
40 A matrices and the variances of multiple scattering for every laver hit
47 # according to the simulation.
47 # The reference track is the completely undisturbed extrapolation of the
43 4 start parameters throuzgh the whole detector, without kinks dus to
44 A multiple scattering.
AR
219 A prepare wvariances of multiple scattering
220 — if Flazs.Mul3ca™ =0
231 - b=reftvpe(l:size(paramr,1)); % first radiation lenzth of barrel lavers
237 — if sum(b)™=0
233 — Alb)=bXlen(ref index(b))./(sinlparamr(b,3)) . %cos(paramr(b,4)))";
224 % Effective thickness of scatterer incl. beta (all lavers)
22h — end
226 — f="b; % now radiation length of forward lavers
227 — if sum(f) =0
228 — Rifr=f¥len(ref index(f))./abs(cos(paramr(f,3)))";
dl= end
230
231 - sieM3=0.0136%=qrt ((Mass"2+pr 21 prd iksart () . (1+0.038% 0z (X) );
237 4w =.d. of projected multiple scattering anzle
233 — varMS=sighs. "2;
234 — else
S |= varMs=hal;
236 — end % if Flags.MulSca =0




Measurement Axis

3.1 Input of barrel region, magnetic field and vertex position

As the entire detector is assumed to have cylindrical symmetry, the detector layers in the
barrel region are cylinder surfaces, defined by their radii and their extensions in the z-

......................................................................................................................................................

~ first coordinate measured is the azimuthal arc R®, the second one is a helix with arbitrary °

stereo angle a; for & = 7/2 it measures z. Since inefficiencies are included, a single-sided
layer can be modeled by giving one coordinate zero efliciency. Setting the efhiciency of the
. second coordinate to —1 forces both coordinates to fire at the same time (strict correlation).
. Pixel layers can be modeled by giving the coordinates the corresponding pixel distances,

LDT User Guide

The code also looks like as explained above, the first
coordinate should be Rphi 11



Definition of dPt/P

-- under confirmation --

-- description about
pull/residual ,,

at inner side of beamtube ?
at first dector layer ?

-- a bit confusing and need
to follow carefully.

SO oD =] O O = DD D — D D O ] O 1 e DO e — ||

-4 4 1 1 a1 4 1 11—

M2 2 2 2 P2 2 2 2 e o
GO O ] O R = DD R —

function Lrms,hist]=mcrms(Radius,MC_res, res_true,param_start,param_fit,MCoul Ihi

& function rms
# Called by LDT_main
% Main program: LIC Detector_Tow

[rput :

Output :

MC_res

res true

param_start

Radius
MCpul Thit

hist
s

Arrav of residuals at the inner side of the
beamtube, for every track and every coordinate
Residuals between the true simulated parameters and
the fitted parameters at the inner side of the
beamtube, for every track and coordinate
(Phi,z,theta,beta,kappa)

Simulated start parameters at inner side of
beamtube, for every track

Radius of beamtube

Logical array, which indicates the tracks for those
Monte-Carlo pulls can be computed

arrays for histogramming MC-pul |s

rms values of hist

rm=(1) => RPhi

rmst2) =» =z
rmsi3) =» theta
rms(d) => phi

rms(5) =» dpt/pt
rmsih) =» detdpt ™2

EMS calculates the pull quantities at the inner side of the
beamtube and and delta p_t/(p_t) and delta p_t/(p_t)"2




