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PRINCIPLE OF DIRC DETECTOR

* DIRC: Detection of Internally Reflected Cherenkov lights

« BABAR DIRC:
* The first and only built DIRC detector
« Synthetic fused Silica radiator: n = 1.473
* Pin-hole proximity focusing: water tank
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BABAR DIRC BAR BOXES
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BABAR DIRC'S PERFORMANCE
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Container with AC: 20°C
Continuous N, Flow
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« BOABAR DIRC bars originally
reserved for SuperB

Now available to other groups

 Schedule

Detailed proposal due by
December 2013

Review committee

 Blair Ratcliff, Jerry Va'vra, Bill
Wisniewski, Brian Meadows

Recommendation to SLAC
management

e SLAC makes
recommendations to DOE HEP

* Interested groups
« GlueX, PANDA, PHENIX, LHCb,
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OPPORTUNITIES FOR SOLID

e o L L S
BaBar DIRC Equpment Requests

Octaber 4, 2013
Dear Colleagues:

We are scading you this solicitaticn based elther upsn eartler commusications or sur
muwledge of DIRC-like profects you are comsdering ur have vansidered earlier. Sluce the
SupirB project was terminated, SLAC PPA has bmtggdiﬂdhg the best wses for
valwable Dallar cquipment that by sow sarplus and svalladie. In partioulan, SLAC PFA a0
menbers of the BaBar DIRC community hav nech:dlnqllnh«pomllnu(
DIRC componests from a member of p«mkpmm s these muleple request,
SL A(‘ PPA, with the sapport of DOE OHEP, has Instituted & somewhat fornal process to
determine bow Bese omposents sthould best de deployed. This proces will comprise the
follewing demests:

L Asan lnkisl step, an expreion of interest from proposents for the resse of DIRC
conponeats shauld be sent by emall to the cemmitice chalr (Blalr Ratcliff) by Nov.
11,2013,

A more detalled proposal from proponeats should be sent by enall to the committee
chair by Dec, 9, 2013, We expect these propesals to be rather laformal. with ne
strict lengths or formats defined, but would ke the proponents to atempt te give
the clearast pouible pleture of their Intended resse applizationt. The propseal
wosld bemost aseful if it includes 2 sysopsis of the physics that the DIRC elements
will enahle, & deseription of how this sew DIRC fits ints
dexcription of Bre stace of imulaton swed te understand the intended ure, and a
rrrrrrr of imues & how the ol suld be used
transporied, ete,, as well ns & discussion of how the new device would be

(with 2 progosed xhedule coad). Particelar thought
sheuld be gives rk elements that are intended to be dene ssing SLAC
penonsd or facilities. There will be oppor
other [nteractions betwoen DIRC experts and proponeats, Visits to swe the DIRC

the larger ditoctar, snms

mlthes fur muu--ump —
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FOCUSING DESIGN FOR DIRC

Electronics

Readout
Flat Mirror

. BasePlate \
8 FBLOCK ' é
. E //\

Focusing Block

Wedges (old and new one) New Wedge

Window

« Replace water tank by a focusing \
block made of Silica w/ mirrors Old Wedge

coated ,,

« 25 times smaller, better performance ]
* Prototype N operd’rion at SLAC DIRC Bars Spherical Mirror
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FBLOCK PROTOTYPE AT SLAC
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TYPICAL SIGNAL FROM FDIRC
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EXPECTED DIRC PERFORMANCE

(-
—

~®- Present BaBar DIRC

8- 1-st FDIRC prototype (H-9500, 3mm pixels, no crom. corr)
-C- Final FDIRC (H-8500, 6 mm pixels, no chrom. corr)

=&~ Final FDIRC (R11256, 3 mm pixels, no chrom. corr.)

== Final FDIRC (R11256,3 mm pixels, Chrom. corr. on)

-®- Final FDIRC (SiPMT array, 3 mm pixels, Chrom. corr. on)
< Final FDIRC (H-8500, 6 mm pixels, chrom. corr. on)

=2}

=8

BaBAR DIRC ~

pi/K separation [sigmas]

b
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COST ESTIMATION

ltem Cost Alternatives Cost
Focusing Block + Mirror $95,000 Oil Tank + Mirrors ~ $40,000
Coating
New Wedge $10,000
MultiAnode-PMTs $200,000 LAPPD MCP-PMTs $40,000
Shielding Box $45,000
Supporting System $40,000
Calibration System $7,000
Total $407,000 $192,000

« Estimated cost for readout of ONE DIRC bar box
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BACKGROUND SIMULATION

« EM/Hadronic background generated by Zhiwen
* No ¢ from charged particle follows 1 —/n?p?
* Np g from photons using GlueX simulation results

Average P.E.
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ESTIMATED BACKGROUND FROM 3HE

 Two DIRC boxes to cover 100 cm ~ 200 cm, 50 ns window
e 100-143 cm: 2.8 GHz — 140 PE/window
e 150-194cm: 1.3 GHz — 65 PE/window
Background

» Tighter 3D (2D position + time) cut with known track Composition:
* likely to reduce background by a factor of 10 but not 100  65% Photon

. ' o 35% e*
. 2
Proton target? Still under investigation < 2% hadron
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POSITIONING DIRC IN SOLID

« Use original bar boxes (opening them may cause damage!)
* In between MRPC and Forward Calorimeter
« 6 or 8 — box configurations

Each bar covers
43 cm x 490 cm
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BACK TO MCP-PMTSs

20 x 20cm? Mk \v

Glass window
Photocathode

—

et
\\\\\\\\X\\\\\ \\\\\\J\\\\\\\\\\

-
S

Spacer ﬁ

Glass window

Front-End Elec.

Compact size, good time resolution, expect good
tolerance to magnetic field

Sidewall
&node ?Ceromic Pody prototype

« Developed by the LAPPD
Collaboration

« Absolute fime resolution: 50 ps/p.e.

« Compact size, economic, expect
good tolerance to magnetic field
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TOF USING MCP-PMTS AT 6 METERS

« Using front window as Cherenkov radiator:
« 2 mm glass window gives about 10 photon electrons
« Average time resolution: 16 ps 4o separation up to 5.5 GeV/c |
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BACKGROUND IN TOF

» Rates scaled from DIRC study
« Assume N, from photon scales quadratically

« Maximum Tolerance

: ~ 300

* MCP-PMTreadout stripe § [

+ 20x0.5 cm? > 200

« <1% double hitin 5 ns: -

« <2 MHz 100~

» Theoretical Limit: -

¢ <200 kHz/cm? Uy

« Present prototype: -

« up to 50 kHz P.E./cm? '100:_

* Forward Kaon coverage:  ,pF

« > 9 degrees -
 More study needed 30000200 1000100 200 300 °

« Other sources of background A (em)
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SUMMARY
« BaABAR DIRC bars became available again

» Putting a DIRC detector in SoLID will greatly enhance
Kaon PID to 4 GeV: study sea quark TMDs

« However, it Is to0 good to be true due to extremely high
EM background in 3He SIDIS experiments

» Background in proton SIDIS still being investigated

* Time-of-Flight using MCP-MPT is quite promising,
preliminary rate estimation shows feasibility, need more
careful study
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