TB analysis

F. Ignatov, G. Venanzoni

e Comparison of data with Geant “convoluted”
e Fit
 Comparison of geant 10.4 default with opt4



 Sample:
— Data: 3x10° evts of e- @12 GeV (run 5348)
— MC “convoluted”=T®A

— T=10’ evts of e- @12 GeV impinging in normal direction on
8mm C (graphene) simulated with geant 10.4 (two
different options: default and opt4)

— A=Apparatus with No target=: 3x10° evts of e- @12 GeV
(run 5349)

e Cautious:

— We used the first reconstructed data sample with limited
statistics and preliminary alignement/reconstruction

— Method is biased since neglects e- which arrives to (or
emerges from) Target with lower energy/different angle
due to energy loss/Multiple Scattering before (or after)
the target



Comparison TB vs Geant convoluted

Track.thetaOut_x-Track.thetaln_x {SingleTrack==1}

1k

— test beam

—— geant4 smeared

hdthyGeantSmoothx
Entries 3.00239e+07
Mean 0.0004145
Std Dev 0.0003544

i T N B S R
-0.005 -0.004 -0.003 -0.002 -0.001

0 0.001

geant smeared

N
0.002

N P B
0.003 0.004

~0.005

dthx, rad

1.1 E_ -*_
105 E— H## s 3 - - * +
= + + g . .
1 - -
iR -

0.95 + -.——._-._—._ +

0.9 +
0.85 E—

0 E L | L L | L L | L L | L L | L L | L L | L L 1
—(53.0006 -0.0004 -0.0002 0.0002 0.0004 0.0006 0.0008 0.001 0.0012

ee[rad]




Comparison TB vs Geant convoluted

Track.thetaOut_y-Track.thetaln_y {SingleTrack==1}
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Comparison TB vs Geant convoluted




Fedor’s model for MS

MS tails comes after electron energy loss (bremsstrahlung):

0.8 < E ¢c<1.2 GeV, 3 cm Be(Random over target) hho
1 05 l Entice 21173030407
Mean 472-06
gepnt4 /\ - Das G007
- — To
10° = If it is no energy loss
,,,,, e - it is mostly no tails

3
m
m
A

O
o
b

' .\m

0.1-0.08-0.06-0.04-002 0 002 0.04 0.06 0.08 0.1
An, rad

21 September 2017, Frascati



Bremsstrahlung parametrization

Ee 1 GeV, 3cm Be
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A E/E

Well parametrized by power

dependence:
f(AE)dE = pO (AE)'dE

PO = 0.068494 after 3cm Be,

- proportional to X/X0, does
not depend on E,

P1=-1.-0.18 - constant over
X/X0 and E,

AE,,/E,= (1-(p1+1)/pO)Vase



MS tails

Geant4 vs simple model
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Fit function

F=p[0]*(1-p[8])*fbrem®f,,.+p[8]*f,,
forem=forem(p[5],p[6],p[7])

fMS= p[0]*((1 -p[3])*TMath::Gaus(x0,xm,sigthe0,true)
+p[3]*TMath::Gaus(x0,xm,sigthe0 _2,true))

* fr\=tp[8]*TMath::Gaus(x0,xm,p[9],true))

x0=p[0]
xm=p[1]
sigtheO=p[2]
sigthe0 2=p[4]
sigma,,=p[9]



Fedor’s FIT: GEANT
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Fedor’s FIT: data

Track.thetaOut_y-Track.thetaln_y {SingleTrack==1}
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Fedor’s FIT: GEANT

geant smeared

I

I

I

I IIIIIII| I IIIIIII| I IIIIIII|

IIIIII|

HH

Iy

llllIlllllllllIllllIlllllllllllllllllllllllllllll

— geant convoluto

hx
Entries 3.00239e+07
Mean 0.0004145
Std Dev 0.0003544
x2 / ndf 1.346e+04 / 193
PO 15.07 = 0.00
p1 0.0004155 = 0.0000001
p2 0.0002488 + 0.0000001
p3 0.05011 = 0.00029
p4 0.0006299 + 0.0000015
P8 0.001538 + 0.000038
P9 0.009994 + 0.000000

0.001

0.002 0.003 0.004 0.005




Fedor’s FIT: data
Track.thetaOut_x-Track.thetaln_x {SingleTrack==1}
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Comparison TB vs Geant opt4
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Comparison TB vs Geant opt4
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Comparison TB vs Geant opt4




Fedor’s FIT: GEANT opt4
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Results

ocorel ocore2 otail Comment
(104) (104) (103)

Theta_ yd 2.22 4.09 1.13

Theta_ y 2.38 4.5 1.23 ref

MC

Theta_ y 2.38 4.51 1.24 optd

MC opt4d

Difference 7% 10% 9%

Theta xd  2.26 4.03 1.11

Theta_x 2.49 5.0 1.00 Fit is poor
MC

Difference 10% 25% 11%
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Conclusions

Analysis of 12 GeV e-on 8 mm C

MS distribution modeled with a convolution of a bremmstrahlun;
function x MS(2 gaussians)+third gaussian

Differences at the level of 7-10% on the sigma of the two
gaussians and tails between data and MC

Better agreement on theta_y respect to theta x

Difference between standard geant 10.4 (default) and opt option
is only in p(9) of ~¥1% (the other parameters are the same)

Data is statistical limited and first reconstruction
Method is biased (must be corrected)

Work is in progress to use the whole data sample and analyse
more recent runs
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GEANT thy 5e8 evtns opt4
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BACKUP



Geant Conv vs Full simulation
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Geant Conv vs Full simulation
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