2024.3.12 Toy model of FLM (Ignore B)

1. Overview in Lab frame
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2. Hits on FLM

(1) CMS frame moves along -x with Lab frame < Lab frame moves along x with CMS frame

CMS frame (x, . z, 1)
Lab frame (x’, y’ z', t))
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TRandom32 rndm;

+ rndm.Gaus( /
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+ rndm.Gaus(l, ):
( - zi[i])/TMath: :Cos(theta);

* gamma) ;

xi[i] + TMath::Sin(theta)*TMath::Cos(phi)*t[i];
yi[i] + TMath::Sin(theta)*THMath::Sin(phi)*t[i];

gamma * xo[i] — gamma * v * (zo[i] / (v * THath::Cos(thetal));
yolil;
zo[i];
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(2) Assuming in CMS frame, IP= (0, 0,0), ¢ = 90°, # = 30 mRad and FLM at z = 1 m

CMS frame (Blue points) Lab frame (Red points)
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3. Summary of the hit positions

Input zdeviates 1mm, output y in Lab frame deviates 0.03 mm

; 1= N 14+)

TRandom3 rndm;
xi[i] = + rndm.Gaus( o, ! * gamma) ;
yi[d] = o ; i
zi[i] = + rndm.Gaus( ", 1B
t[i] = (hitposi - zi[i])/TMath::Cos(theta);

x12[1] = =i[i];

yia[i] = yi[i];

zi2[i] = + zi[i];

t2[i] = (hitposi - zi2[i])/TMath: :Cos({theta);

¥o[i] = xi[4] + TMath::Sin{theta)*TMath::Cos(phil*t[i];
yol[i] = yi[d] + TMath::Sin(theta)*TMath::S5in(phi)=t[i];
zo[i] = hitposi;

xo2[i] = xi2[i] + THath::S5in(theta)*THath: :Cos(phil}+t3[i];
yﬂ?[i] = y!?[l] + THmlh::Ein[thutﬁ]ﬂTHth::55n[phi]*t?ri];
z02[i] = hitposi;

¥b[i] = gamma #* xo[i] - gamma % v % (zo[i] / (v * TMath::Cos(theta)));
yb[i] yelil:
zb[i] zoli]:

¥b2[i] = gamma * x02[i] - gamma * v * (zo2[i] / (v * THath::Cos(thetall);
yb2[i] = yo2[i];
zba[i] = ze2[i]:;

dyl[i] = yb2[i] - yb[i];
dx[i] xb2[i] - xb[i];

4. Next steps: BHIumi studies of QED scattering and Geant4 studies of multiple scattering and beam pipe %



