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aerogel MCP PMTs N6021 from NNVT
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Barrel Straw tracker
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" FARICH in SpdRoot: geometry

Aerogel Air  Photon detector

36 mMm 164 mm 0.177 mm
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wavelength, nm
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0, [rad]

The dependence of polar angle of Cherenkov photons 6. on azimuth angle ¢_are used for reconstruction
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Oc(pc|B,n,0:) = arccos ( B)—I—arccos (n(l — (ﬁ0ﬁ7)2) + (ﬁofiv)\/l 2 (1 _ (ﬁOﬁw)2)>

— n average value refraction index of radiator
— (Ro7iy) = cos Ot /(nB) + cos pesinbfiy/1 — 1/(nB)>2

— 7o and 7~ vectors of the radiator and Cherenkov cone
normal, respectively

Example of the fit
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Development branch:

From previous collaboration meeting to now:
1) PID based on Likelihoods was added
2) Fixed stupid and others bugs

3) Ready for physics analysis

My private FARICH branch:

1) reconstructed track is extrapolated to FARICH (entrance and photon detector)
2 ) simple selection of photons belonging to the ellipse

resolution [cm]

FARICH in SpdRoot

Track in position of photon detector
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Pixel size is 0.58 cm
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The probability density for a particular hit i;

(91'_9hyp)2 x 5
1 207 T, S e
S(6.,0, = e ' T
I D
38?. * ﬁ 0.26?
Gyl en Ty
> exp n! e
n
logL:Z logS(Gi,thp)+logG(n,nexp)
i=i
6i(¢)) - measure Cherenkov angle for hit | n - number of registered photoelectrons
Oinyp - expected Cherenkov angle for hiti . - expected number of photoelectrons

o; - single angular resolution for hit i
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Know momentum - can calculate S for different mass
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— n average value refraction index of radiator
— (Ro7iy) = cos Ot /(nB) + cos pesinbiy/1 — 1/(nB)>2

— 7o and 74 vectors of the radiator and Cherenkov cone
normal, respectively
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Artificial sample

6, (rad)

I\\\‘\\I\‘\[\Ill\l\l\I\l.l:.ll\‘;'ll

v

AI TTT ‘ I'\ .‘;.L-L

40

35

30

25

20

logL:Z log

I-Hkaon> I-Hpion > I—Hproton

6, (rad)

IEII‘\I\\‘II]]‘\\\II[II\\l\\I\

e
V2m*0,

60

—150

40

30

20

(9 thp) ( )n

2.
" +log —=— -

I-Hproton> I-Hpion >LH kaon

6, (rad)

!III‘\\\\lII]I‘\\\I[II\\‘\\I

L 1 L 1 1 1 L 1 L 1 1 1 L 1 Il 1 ‘
2 4 6 8 10 12
p (GeV/c)



0.

2

0.15

0.8

0.6

0.4

0.2

Artificial sample

l\\\‘\\l\‘\[\lll\l\l\I\l‘u:\-'ll

v b b b b b b b by

0 1 2 3 4 5 6 7 8 9 10
plinal (GeV/C)
LH pion> LH kaon = LH proton
E_Jr 4++F+++
il #
i h
K 1t
by
+
+
Eff H
COI‘I’[ ++++++

e - +J+++il§1{?ﬁ%#ﬁfﬁ#

+
Lo+ +
+
++I L

etk prrggrt e +T++# ++|
8

2 4 B 10 12

p (GeVic)

0.8

0.6

0.4

0.2

logL:Z log

1

=i

I-Hkaon> I—Hpion > I—Hproton

e
V2m*0,

| + T T
: " hhe R " ++++
"
— + ++++
L n
i L ¥
L Hy
.I.
— il syt 4
L Hg
- Eff ++++++ ! ++++ ;
- Cont it LT
- +++ + ‘|'+ 5
n [ iy
L + il
B +
L T
| EPiraasl l | | [
2 4 [ 8 10 12
p (GeVic)

(91'_ thp)2

n

0.8

0.6

0.4

0.2

(n,)" .,
+10g T e

207

I-Hproton> I—Hpion >LH kaon

T + 4 fm‘w.&-vw-f-a-aﬂ-ww*w.‘.ﬂ-ﬂ-"%‘*

j ok ++H-++H'+++*+ Rl
: +
L +
- +++++++++
L Eff 1 e
- ++++ +
B C ont +++++
L 4
_| o
L J[ {' +++
L e
- .Jh T N B Cl
2 4 6 8 10 12
p (GeVic)

14



elinooas, metno 0

E ol 0,.=0.255269
o’ = C
0.3 \ data
L )
0.28 . l"' * [ s
[ /;”. i "'h"‘.\ ! )
0.26 "] I :\..h____/ (Qﬁt — thp)
i 1 * | et | 1 202
. L T]1 L= e
0.24- " \/2 %O
0.2
I_ 1 1 | | I | | | | | | | | | | | L 111 | | |
) -1 0 1 2 3
q)c [rad]
Ox: - Cherenkov angle from fit Get from parametrization

Onhyp.fit - @ngular resolution
Onyp - expected Cherenkov angle

15



1ZatiC

Artificial sample Divide distribution of 6. in bins of momentum
and then fit by gauss function
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* FARICH PID likelihood fixed and ready for physics analysis

* Two methods for PID selection was implemented
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Input for study resolution
Pion+
0.50.812346 GeV
Phi = 180
Theta =15

Set-up
DSSD + STRAW+FARICH
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state last point (Straw) — extrapolate in plane (0,0,173.4)

Straw FARICH
extrapglated

............ (Y,-Y1) MCP PMT N6021
’ * 8x8 pixels with size 5.8x5.8 mm?
* Lateral size 51x51 mm?

* Width =1.7 mm

Py
Py
s
““““
.
Py
g®

173.4
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extrapolate
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The probability density for a particular hit i; (6,—6,)"

- signal S(Qi,thp): \/2 1 e 20,
T*0,

F(91"thp):ps<9ia9hyp)+(1_p)B(6i)

- background B(Qi):Bo 91‘
N

exp, signal

N

exp

- signal fraction p=

(n )” n - number of registered photoelectrons
): L 07" Nexp = (Nexp, signal + Nexp, ber ) - €xpected number of photoelectrons

exp)

log L(h)=)_log F(6,,0,,)+logG(n,n
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