ofRICH : Step by step studies
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So, if a full tile is accumulated, in the event display, we
expect a square of side around 110 X 110 mm. The gap
between those squares will be ((122-110))+0.5 mm ~ 15

mm.
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Some back of the envelope numbers!

Assume <n> 1.044

For a saturated particle (beta =1);
cos(theta_Cherenkov) = 1/1.044
theta_Cherenkov ~ 16.7° or ~ 290 mrad.

Total gas volume 54 cm. The Sensor plane is at
12 cm from the rear side. Aerogel of 2 cm
(average emission point is at the middle).
Assuming ~ 45 cm of expansion 45*0.290 cm ~

13 cm
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At an intermediate eta
(2.5):

ring X axis spans {140,400}

mm ~

260 mm ~ 26 cm of

diameter ~ 13 cm radius
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theta = 5.7 degrees (eta 3.0)

and uniform phi

- Sensorplane Y, [mm]
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theta = 5.7 degrees (eta 3.0)
and phi =90 degrees
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theta = 15.415 degrees (eta
2.0) and phi 90 degrees

Pyramids ON!
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ohi angle scan: ring quality (eta 2.5) no pyramidal mirror
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Why is the part of the ring missing for (135 and 180 degrees)?
For 135 degree maybe it is passing close to the dead area and hence it is missing the ring.
But for 180 degree the part of the ring is passing through the active part! The reason of the missing ring is

unclear.
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For curiosity | turned on the pyramidal mirror and checked how does it look like (135 degree)?



Same eta (2.5) and phi (135 degree) just turned on the pyramidal
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Scanning the effect of the height
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No impact for lost photons! = Aerogel tiling plays the

role (understood)



How are the number of photons depending on phi and

particularly for 135 degrees for eta 2.5
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Negligible impact if phis are
integrated.

7% miss ID



np ng %10’ z0 th
r C = 1.2 E Mean ~1a35
12(]__ Mean 1164 L Mean 1208 = : Mean 2557 S( E Std Dev 1049
3 S Dev 33 100 Std Dev 3802 8 li Std Dev 5 458 ):_ &4 i 340130
r C = C = Constant 6K = 3.06
100 r s [ 70 E Mean Y
o sor Zosf 60F Sigra
L N - r E
F 60 2060 SOF
60r- i 27 40F
r B T E
a0k 40 Roak 30F
E L C 208
201 20 0.2f E
C r r LOF
Oq FEFEETE FEEEE PR AT PR FERTY SRR SETE FRR R R un.\uulunluulu.Juulunluu\uuluu (]_lllw‘llww P | B AR ): | 1 P P 1 | 1
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 -30 20 0 20 30 108 6 —4-20 2 4 6 8 10
yeal coordinate in the aerogel block, [mm]
ri wl x10° h al
: Mean 04402 z(x]; Mean am2 : M:an -2 881 350; Mean 8287 E‘
500:_ Sud Doy 0001018 lgni Sid Dev 96.01 5; Std Dev 5,194 30(]:_ Sid Dev 2128 E()OO
F 160F r E . .
4005 140F 4 2505 2400 S
F 120F . 200H] = 3]
300[ g ab F =200 N
F L0OF B =y N \ .
: sk z 150} s SN No conical
200F F 2F - 20 NG
F 60F F 100 z T,
ook of £ ; 3 geometry
F F F S0f 200
r 20 r H . .
T TR, IR S U 1IP0I U VPR PP P B Y L L A S I . W P {| L W I DU I P U d
(}5 20 25 30 35 40 45 50 55 { 200 300 400 S00 600 700 800 93() 20 -10 0 10 20 30 (U 20 40 60 80 100 120 140 160 180 200 —400 a Ctlvate I n

Phi integrated for eta 2.5 ~600 IRT

~600\—400 -200 0 200 400 600
Sensor plane X, [mm]

7% miss ID globally = Chance of these specific particle phis are small

& 70f
= 60?' )
2 F MissIDvseta | =
g s0- |
402'
3(}5_
205' .
: .« . ’
10~ . n L

1.6 1.8 20 22 24 26 28 30 32 34 36



Miss ID with conical mirror option in IRT
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SPE residual for 7 GeV pions

The negative residual at eta 3.3 and
positive residual at eta 3.4 can subject
to artifact of miss ID calculation.
Miss ID is computed for pair of
hypotheses (pi/K) in this case. And
based on SPE info a weight is assigned
to the two mass hypotheses.
For 3.3 negative residual indicates SPE
with smaller angle than pions = favor
to kaons—> higher miss ID. Eta 3.4 is free
as the higher angles should not favor
kaons. If the reconstruction “error” is
systematic we expect reverse behavior
or kaons.

NOT THE CASE!!
At eta 3.3 4% missID and at eta 3.4 5%
miss ID.
A sort of pi/K asymmetric behavior.
Is not present in pi/P K/P pairs.
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Theoretically
<n>"~1.044
Theta_kaon ~ 282 mrad
Theta_pion ~ 290 mrad

Around 7 sigma apart!

Then why pi/K discrepancy?
- Studying!



Adding photon azimuth angles
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Npe and sigma CherenkovanglePart vs eta
(belle 2 aerogel small r.i.)
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