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Why Fast Timing?

CEP
High Precision Spectrometer
Vertex Measurements

http://www.hep.phy.cam.ac.uk/theory/research/cep.html



Why Cherenkov?

Prompt

charged

vy particle

Cherenkow
" light

http://mww.mpi-hd.mpg.de/hfm/CosmicRay/ChLight/Cherenkov.html



Simulation Tools

Geant4
ROOT



Omega 315.0
Theta 121.5
Fhi 124.5

Oweza 194 .2
Theta 066.9
Fhi 127.4

Owega 0397
Theta 071.%
Ehi 108.4




Photodetectors

SIPM
MCP

http://jp.hamamatsu.com/products/sensor-ssd/4010/4025/S10362-33-050C/index_en.html
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http://www.dmphotonics.com/MCP_MCPImagelntensifiers/microchannel_plates.htm
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Photons At Detector vs. A

Photons Lost Due to Quantum Efficiency of Detector Photons Lost Due to Quantum Efficiency of Detector |
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Photons At Detector vs. Time

Arrival Time on Detector Arrival Time on Detector |
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No. of Photons At Detector

Photons at Detector vs. Quartz Length

Photons Reaching Detector
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Time of Arrival vs. A at Det.

Time of Arrival versus Wavelength of Photons at Detector Time of Arrival versus Wavelength of Photons at Detector
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Photons At Detector & Detected

Photons Lost Due to Quantum Efficiency of Detector |

Photons Lost Due to Quantum Efficiency of Detector
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Photons At Detector & Detected

Photon Wavelength(QEFF) Entries 56231

Mean 443.1+ 0.3416

RMS 81+ 0.2415

Underflow 0

Overflow 0




No. of Photo-e At Detector

Photo-e as aFunction of Quartz Length
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Time of Arrival vs. A Photo-e

Time of Arrival versus Wavelength of Photons Detected (PDE) Time of Arrival versus Wavelength of Photons Detected (PDE) |
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Jitter

Arrival Time of First Photon on Detector (QEFF) first2d Electrons from Detector Entries 6347000

Entries 100 and
Mean 0.1021 )
RMS  0.002219 Mean 659.8 + 0.08051

RMS 202.7 + 0.05693
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Overflow 1389
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Electrons from Detector Entries 6347000

x10°
C F D T s . Mean  659.8 +0.08051
I I I I I n RMS 202.7 + 0.05693
Underflow 3727

Overflow 1389

Jittered Pulse
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http://en.wikipedia.org/wiki/File:Constant_fraction_1.svg



Timing for Differing L, Fractions

Time as Seen By CFD Entries 1000

45 Mean 261.3 £ 0.3772
40 RMS 11.93 + 0.2667
Underflow 0
Overflow 0
& | Constant 201:1.3
25 i Mean 2615+ 04

35

20 Sigma 10.7 £ 0.3

15
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5

Fraction 0.1 0.2 0.4
Protons
Timing (£2.5 psec) 6mm

Timing (£2.0 psec) 10mm
Timing (£1.5 psec) 20mm

Timing (£1.9 psec) 30mm



Transmittance vs. Wavelength for Quartz and PbF2

Transmittance(%) Quartz
—— Transmittance(%) PbF_2
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Owega  166.7
Theta 0575
Fhi 0888




Timing for Differing L, Fractions
QUARTIC

Time as Seen By CFD Entries 1000 Time as Seen By CFD Entries 1000

Mean 893.8 + 3.197 Mean 220.4+0.4631
RMS 97.81%+ 2.261 RMS 14.64 + 0.3274
Underflow 60 Underflow 0
Overflow 4 Overflow 0
Constant  29.88 + 1.72 il Constant 26.87 +1.20
Mean 915.8+ 2.0 Mean 2191+ 05

| 4
Sigma 53.68 + 2.49 | Sigma 13.28 £ 0.40
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Timing (0.4 psec) 10mm

Timing (2.5 psec) 150mm



Further Studies

Look at Lead Fluoride as a Possible
Radiator.

Simulate Blue & Red Filters
Do more QUARTIC setups
Find the factor of 2



Mike Albrow
Hans Wenzel
Earle Wilson







