QUARTIC: UTA Update

Preliminary UTA drawing
of Mike Albrow’s concept for
a fast timeresolution
Cerenkov counter:

Initial design used
2 mm?2rods, but not

301627

enough light, this 77
drawing shows
6Mmm? rods
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UTA News

Formed group with 2 undergrads and grad student
Contacted vendors

Calculated background rejection as f(resolution)
Calculated light output

Calculated time distribution

Poster session at UTA leadsto EE contacts
Pico-sec wor kshop (short but valuable)

Submitted internal preproposal for Texas ARP;
11/30/05 approved for ARP submission (12/79!)
2/14/05 deadline; 4/20/05 decision; 5/15/05 funds
$100k/2 years
mechanicst+students?

Plan to submit DOE ADR 12/15/05 need help!
$100k/1 year possible 5/16? funded




XY plane+2

120 GeV
Higgs

300
250
200
150[-

100

X from beam line (m)

|mplies x-segmentation
useful for multiplep’sin

a detector



1) 2 single diffractive protons overlayed with a hard scatter (1% of
Interactions have a proton at 420m)

97.4% of events primary vertex and fake
vertex from combining proton times more
than 2.1mm (1c) apart ; 94.8% if 20 psec

2) double pomeron overlayed with a hard scatter

97.8% of time vertices more than
2.1mm apart; 95.6% if 20 psec

95.5% of time primary vertex and fake
vertex more than 2.1mm apart; 91.0%
If 20 psec




Cerenkov Light in Fused Silica (UTA):

maybe we should call it Fusstic

A2
# pe = 2marL sin(6c)’ j 1/ A%dA
A1

A #PE QE #p*QE
180-250 1652.6 15.70% 259.5
250-350 1148.7 18.00% 206.8
350-450 624.7 19.90% 124.3
450-550 394.3 11% 43.4
550-650 271.1 1.50% 4.1

total 638.0

L Q E ave #P.ave*QE ave

3.99cm 15.57% 648.0

UV isimportant!
640-650 total pe's:
130 pe/émm rod




Praeiminary Time Distributions (UTA):

Single A :
n=152 6c=49° '_ = totally internally reflected light
7 4% of pe’sir’l 10 psec: = extralight if aluminized

21.3% in 50 psec '

Jover A including QE
1.9% of pe'sin 10 psec
20 psee 19.1%in50 psec -

Joaguin’s program




Praeliminary Time Distributions (UTA):

Mike says:
6X6mm “what about 1.5x9mm?”’
19.1% in 50 psec

1.5x9mm
18.6% in 50 psec




TOF Notes

 Preliminary design studiesare promising

* Burle85021 600 has 1.5 mm pixels could give very useful

X-segmentation for measuring multiple protonsin same
detector

e Funding!




DOE ADR

) Introon TOF counters

previous limitations

components of time resolution

detector, readout device, TDC

10 psec study (cerenkov+M CP in beam w/scope)

Burle advantage, price, area, pixels—if improve time resolution
viable for many physics applications

1) Physicsmotivation
a) Particle| D

b) Vertex measurement
c) Cosmic Ray

d) other

[11) Plan of work

Test 2 detectorswith 3 types of pmt’sin test beam
(Quartic+Gastof)

Simulation? (mention sim work already done at uta+alberta,
what about pmt sim?)

Measure w/scope, electronicsin phasell?




Burle Collaboration

BUFSLE BDUSTRES, INC. | 1500 Maw Helland Ave. | Lancasier, Pernsyivaria 17801 5853 | LLEA. | Telsphoes (71T) 2056000

Ariingion, TX Te019
Dwesar O, Brandt,

A5 you know, BURLE INDUSTRIES, INC. Is a l=ading manufactuner of photormsipier tubes for e
meidical, biomedical and reseanch commenibes. As an sdvanced devios compay we recognizes fhe
necessly o malmiain & sirong efort n fhe development of new ischnoiogy. We recenfly develiopsd a
unigue S0mem spesre MCP-PRIT with excelient @ming perfomance known as. the: PLARACOM. In
mififiton, these devices utlilze construciion technique that aliows fi=xible configurailon of the anode
resdout pattern and are insensiive o magnetic eids. All of thess fexiures make the PLAMACON deally
sulisd fo your Litra-fast TOF detecior.

As pard of your proposed Advanced Deiscior Re=seanch Program, BURLE agrees io fabricais a series of
peoiotype test devices based on gur SOmm PLAMACON. Our cunrent tschnology utiitzes a 25 milcron pone
MCF fior efecion multipication and a standand fiaf fsceplabe. To further charactesize and) improe e
Hming propertes of fhese devioes we wil proside pou with the Sollowing: 2 PLANACONS having 25 micron
pore MICPs and a standard Taceplais 2 PLAMACCONS having 10 micron pore BCPs and a standard
Tacepiate, and Z PLAMACCME having 10 micron poee MCFPs and a stepped fscepiabe which reduces: e
phoiocaihode-to-MC P gap. This will allow wou fo characterize the efiect of BMCFP pore size and cathode-fo-
MCF gap an the iming perdfiemance of the: PLAKACON. Further, we will try o squip ai least one of fhes=
devices with MCPsS. having Incressed cument capachy.

| woould [k o wish you success on your LS Depafment of Enengy Advanced Detector Ressanch
Progmam {DEFGEI-0SERDS-27] proposal “Developmient of an Utra-fast Time of Flght Cowsmer.” BURLE
s =xched about parinering with you to pealze this imporiant advance in T of Flight sfrumentaton.

Sincerely,

Paul L. Hink, Fh.O.
WP & General Manager, Photmasitipler Tubes

To further characterize and improve
the timing properties of these devices
we will provide you with the following:
2 PLANACONSs having 25 micron pore
M CPs and a standard faceplate, 2
PLANACONSs having 10 micron pore
M CPs and a standard faceplate, and 2
PLANACONSs having 10 micron pore
M CPs and a stepped faceplate which
reducesthe photocathode-to-M CP gap.
Thiswill allow you to characterizethe
effect of M CP pore size and cathode-to-
M CP gap on the timing perfor mance of
the PLANACON. Further, wewill try
to equip at least one of these devices
with M CPs having increased current
capacity.
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Budget

Pedro summer $10k
Travel $fewk
Engineer 3mo’s $25k
Equipment?

+?




Help!

Mrenna physics

CDF TOF physics
Swordy Cos ray physics
Burleon MCP's

Jm on electronics

Mike on test beam? other?
K on Gastoff

Yuji Enari?

see Credo (ssmulation) and Tang (electronics) talk




