Analysis of runs 16-22
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Empirical chromatic correction: page 3
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Uncorrected distributions - pos 1, both peaks

(J.V.’s analysis)
All pixels:

‘ All slots & pads, 1-st peak: Cher. angle [mrad] - chromatic corr. off I All slots & pads, 2-nd peak: Cher. angle [mrad] - chromatic com. off

Frr T T T T T T T T T T Enries 345816 ErTTTTITTETTTT ST T T T Entries 126008
80000¢- Mean 8213 220001 Mean 8218
C RMS 11.85 20000 RMS 14.59
70000= ]-st peak Integral 3.498e405 E Integral 1.26e405
E %2 ¢ ndt 5101e+04/ 13 18000 2.nd peak ¥2 ¢ ndf 2.9446+04 / 14
60000 Narrow Norm5.256e+04 + 126 16000:— Narrow Norm 1.508e+04 + 69
C Narrow Mean 820.3+0.0 E Narrow Mean 821.5+ 0.1
50000 Narrow Sigma__ 10.39+ 0.02 14000 Narrow Sigma  11.04+ 0.08
E B E Wide Mean 8222+0.3
40000 = 120005 3
E 3 10000F- =
30000& o~104mrad 8000~ o~1lmrad 3
20000;— —; 6000;— —;
s = 4000 —
10000 — — E K =
= 3 2000 P e =
E X el sl e e~ = IR AR APRPRTEN RPN = o ‘] ‘ E
040560 750 800 20 840 860 880 600 920 640 BT EETTRET T TR &

40 760 780 800 820 &40 860 880 900|920

0
: 0. [mrad] 0. [mrad
3mm pixels: ¢ c [mrad]
| Slot 3, Cher.angle [mrad]. all pads, 1-st peak: Chromatic correction off I ‘ Slot 3. Cher.angle [mrad], all pads. 2-nd peak: Chromalic comrection off |
[T T T T T Enties 54646 S000F "I T T T T T T T T T T T T T T [ Epdes 24045
- Mean 8208 C Mean 8236
12000— RMS 8.609 = RMS 11.86
L Integral 5.465e+04 C Integral 2.404e+04
L0000E- 1-st peak ¥/ ndt 6280/ 15 a000—  2-nd peak ux Yl Rl 2363 / 15
- Narrow Norm 1.188e+04 + 85 + T, Narrow Norm 3629+ 439
C Narrow Mean 818800 C Marrow Mean 820301
]000— Narrow Sigma  6.479 + 0.032 3000 — MNarrow Sigma 7.607 £ 0.073
6000/ - C i
B O~ 6.5 mrad ] 2000— o~ 7.6 mrad —
4000 — C 2
B g 1000— —
2000 — r ]
C Pl S AR i = S = O ] I I - UU“ e L S
940 760 780 800 820 &840 860 330 900 920 940 ?40 760 730 800 820 B840 860 880 900 920 940

0. [mrad] 0. [mrad]
2/13/07 J.V.



All pixels:

Chromatic corrections - pos 1, peak 2

(J.V.’s analysis)

All slots & pads, 2-nd peak: Cher. angle [mrad] - chromatic corr. off |
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‘ Slot 3, Cher.angle [mrad], all pads, 2-nd peak:

Chromatic correction off |

| All slots & pads, 2-nd peak: chromatic corr. on (empirical) I
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Chromatic correction - pos 1, peak 2, all pixels:

(Comparison of Jose’s and J.V.’s analysis)

J.V.:
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O, resolution and Chromatic correction

All pixels: 3mm pixels only:
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The chromatic correction starts working for Lpath > 2-3 meters due to a limited timing resolution of the
present photon detectors. The maximum likelihood technique does better for short Lpath than other methods

Holes in the uncorrected distributions are caused by the coarse pixilization, which also tends to worsen the
resolution. In the corrected distributions this effect is removed because of the time correction.

Smaller pixel size (3mm) helps to improve the Cherenkov angle resolution; it is our preferred choice.
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0. resolution and Geant 4 MC simulation

0. resolution - all pixels:
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Main contributions to the 0, resolution:

- chromatic smearing: ~ 3-4 mrad
- pixel size: ~5.5 mrad
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6. resolution - 3mm pixels only:
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- optical aberrations of this particular design: grows from 0 mrad at ring

center to 9 mrad in outer wings of Cherenkov ring

(this effect is caused by the focusing mirror design in the present design)
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Expected final performance at incidence angle of 90°

Focusing DIRC prototype bandwidth:
Track perpendicular to ba.r in the I.niddle of. Super-B.

Kamland Mineral ofl (30 am) ’ * Prototype’s Npe_measured and
Seueeeees | Npe_expected are consistent within
~20%.
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Expected performance of a final device: performance in pi/K separation than
_ 10 ; : the present BaBar DIRC.
- o = & Present BaBar DIRC
Eﬂ 8 "s """"" = B Future Focusing DIRC with ~3mm pixels :
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Chromatic correction - all methods

Chromatic correction - all pixels
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* There is a good agreement among various methods for Lpath > 4 meters.
For smaller Lpath values the max. likelihod has a best performance.
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O¢ resolution [mrad]

Chromatic correction - small pixels only
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There is a good agreement among various methods for Lpath > 5-6
meters. For smaller Lpath values the max. likelihod performs best.
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