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Ring Imaging CHerenkov
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Single Photon Resolution

Focusing

Proximity
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Mirror Surface

Measurements




Mirror 4., Contribution
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Op= 0.1 mrad




Spherical Mirror Measureme
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Spherical Mirror Measureme

Touch machine s
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Spherical Mirror Measureme

Radius of the mirror
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Spherical Mirror Performanc

Pointlike source and camera
at the center of curvature
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Spherical Mirror Performance
¥ distribution

theta distribution

htemp
Entries 3136
Mean 0.7007
RMS 0.644




Spherical Mirror Performanc

Total surface

Radius V. RMS DO

(mm) (um) (um) (mm)

3485.7 70 12.9

3494.7 48 9.8 20
3492.7 46 8.8

3498.2 33 7

3494.7 36 6.6

3497.6 29 5.5

3494.1 59

3497.5 41 8.4

3498.1 29 4.8

3503.4 24 4.8




Spherical Mirror Performanc

Central area

Radius AA RMS DO
(mm) (um) (Hm)
3514.6 6.4 1.2

3516.7 6.4 1.3
3514.2 5.3 1.1
3516.8 8.2 1.6
3512.6 5.7 1
3513.1 5.6 1.2
3520.4 8.2 1.5
3520.1 5.7 1.1
3520.0 7.5

3520.0 7.6




Mirror Surface

Measurements

The measured values of o, and o, are compatible with the RICH
requirements.

The rigidity of the rohacell foam core has been tested in

different humidity conditions. Humidity and resin shrinkage
are good candidates for the ageing of the spherical mirror.

Another technology has been adopted for the mirror core.




Aerogel Surface

Measurements




Aerogel oy, Contribution
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Aerogel oy, Contribution

o, =10, + arcsin[n sin(zﬂi -0, + arcsin[l sin(ocl. - z?l)D}

n

Gy, = (n— 1)\/ cr;i + age ~0.05-/2 - C,




Touching Machine




Touching Machine Measurement
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Laser Reflection Measureme

First'island 1 1 Second island

histogram first reflection second reflection
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Laser Reflection Measureme

integral reflection 1
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Laser Reflection Measureme

RMS island 2 vs RMS island 1
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Reference P

Face 1

X projection of maximum of reflection 1

o

Y projection of maximum of reflection 1

htemp
Entries 1534
Mean 634.8
RMS 116.5

htemp
Entries 1534
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RMS 119.4
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Face 2

X projection of maximum of reflection 1

Y projection of maximum of reflection 1
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Laser Reflection Measurement




Surfaces Comparison

Touch
Machine
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Surfaces Comparison

polar angle polar angle

htemp htemp
Entries 644 Entries 1558
Mean 8.567 Mean 7.711
RMS 6.329 RMS 6.227

Touch
Machine

polar angle polar angle

htemp htemp
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Mean 16.46 Mean 12.68
RMS 9.383 RMS 9.278

Touch
Machine




Light Dispersion Measureme

measured aerogel simulated light dispersic
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Aerogel Surface

Measurement

A not invasive laser reflection setup has been A general relation between the aerogel surface
commissioned and validated. ](C]uali(;lcy and transmitted light dispersion has been
ound.

Compatible results with the touching machine has
been obtained. It gives an upper limit of 8 mrad for the aerogel

surface RMS.

The laser reflection setup can substitute the The laser setup has been used to characterize the
invasive touching machine characterization. aerogel surface and validate the relation.
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Single Photon Resolution

=0.1 mrad

619 Pla




Aerogel Density

Measurement
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X-ray Measurement

aerogel

.
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X-ray Measurement

25 kv 30s: coer 1.07 Y 896-904




X-ray Measurement

(a+d)t, —c,dr,
c(w+d)t, —cdr,

0]
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Measurement Compariso

X-ray Touch machine

(2.43 - 2.28) / 2.43 = (19.4 - 18.2) / 19.4 =
6.17 % 6.19 %




Aerogel Density

Measurement

An X-ray radiographic technique for density measurements has been studied.

After optimization, the X-ray results are compatible with the thickness variations
measured by the touching machine.

This is indicative of small density variations but additional work is required to
really access the density profile.




Conclusion




/e laser reflection setup has been
1ed and validated.
The laser reflection setup can substitute the touching
machine.

*The spherical mirror surface RMS is compatible with
the RICH requirements.

The rigidity of the rohacell foam core is not stable
under different humidity conditions.

Another technology has been adopted.

*A specification for aerogel surface quality has been
defined and a laser tool to verify it commissioned.

*The quality of the studied components is generally
suitable for the CLAS12 RICH but possible
improvements has been suggested.




