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The main problem addressed here is the identification of a track
(through a tracking system and into a calorimeter) with a very high
efficiency and a very low mis-1dentification rate.

Valuable physics tracks are p and e, and dominant background tracks
are ™ from high-x g/g¢ fragmentation, but also T—n™*

w and e sources are W,Z and also speculative exotic particles.
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Telling an e from a @




evs.t direct dual-readout

DREAM data
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? SSETR BT S = scintillating fibers
The “proof-of-principle” DREAM module Q = quartz (clear) fibers

DREAM: Structure

—2.5 mm-
~— 4 mm——-

e Some characteristics of the DREAM detector

- Depth 200 cm (10.0 Ajyt)

Effective radius 16.2 cm (0.81 A\ine, 8.0 pas)

Mass instrumented volume 1030 kg

Number of fibers 35910, diameter 0.8 mm, total length =~ 90 km

Hexagonal towers (19), each read out by 2 PMTs
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DREAM readout

Channel structure defined
by bundled scintillation
and Cerenkov fibers
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Du&l—re&dﬂ ut PREAM: Structure

Copper

OO‘{.

e Some characteristics of the DREAM detector
- Depth 200 em (10,0 Ay
- Effective radius 16.2 cm (0.81 Ay, 8.0 pyr)
- Muass instrumented volume 1030 kg
- Number of hibers 35910, diameter 0.8 mn, total length = 90 kn
- Hexagonal towers (19), each read out by 2 PMTs
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e vs. t time-history of scintillation fibers
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evs. t dual-readout channel-to-channel fluctuations

Chi-squared of S-C fluctuations among the channels of a shower:
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Telling a p from a &

(More-or-less 1solated track, but could be near a jet, too.
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VS, TC
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1L VS.
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Uvs. 1 dual-readout: Ocher > Onum. aperture
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1L VS. Tpunch-through ~ E-p balance: dual-solenoids

Ptrack = Localor + Pmuon

Magnetic field of dual solenoid and wall of coils
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4TH DETECTOR EXTENDED
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Event Display in ILCroot

e e —> HOH?Z°
—> 4 jets
+ 2 muons

Ecm = 500 GeV
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Telling e-u-n-K-p from each other

(Few GeV region)




e-u-m-K-p in few-GeV region dN/dx

View Experimental Data file: Run51_He 00CAH10_10_1750_1.root by Cluster_timing :

| Signal on First Channel | | Signal on Second Channel | . . . .
> > specific ionization
ok M 0.02 . 0
: pﬂf‘W - resolution ~ 3.5%
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-0.04?— 02
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| 'I:iggerSignal | \ /
Previous Event| Next Event| Exi|

Measured CluCou clusters on two
different wires: cluster count is Poisson
(no Landau fluctuations), expect 3.5%

measurement of specific 1onization ST

Momentum (GeV/c)

Encrgy deposit per unit length (keV/em)
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Summary:

4th has many particle ID measurements,

including handles on all fundamental partons.

These are the ones for stable charged tracks.

e Leptons: e, mu, tau & neutrino (by subtraction)
 Quarks: uds & t >Wb (by reconstruction)
* Bosons: W, Z, and gamma

e Hadrons: pi-zero (by mass), charged pi, K, p (by dE/dx)
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Extras
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Test beam setup

(July-Aug 08)
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ID discrimination measurement item
e - pl - mu Svs. C 1
(measured - beam test data)
. channel-to-channel
EM vs. hadronic . 2
S- CﬂMCtMClthl’lS (measured - beam test data)
“neutronic’ £ #3
(hadronic vs. non-hadronic) (measured - beam test data)
mu vs. e,pi (5-C) vs. (§+C) #4
(measured - beam test data)
n & evs. pi Spe(t 7S
P pe() (measured - beam test data)
e-pi-K-p (few Gel’) AN clusters/dx 0

(bench measurements data)
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dual-readout

ID discrimination measurement 1tem
e vs. gamma Tracking, BGO (zﬁ,zt)
tau --> rho nu BGO + fiber #9
dual readout (1L Croot)
Massive SUSY, etc. timgaegr?glgg fﬁzters) (ToF fmm#f?elan(fz) test data)
W jj I[LCroot, Tracking, #11

(achieved with ILCroot)
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Dual readout (1n optical fibers of DREAM module)
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Dual readout (in BGO crystals tested with DREAM module)
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The DREAM Collaboration (Cagliari, CERN,
Cosenza, Iowa State, Pavia, Pisa, Rome, Texas Tech) (Will answer K. Hara’s question.)
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Why dual-readout works so well (and so easily)
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ID | Physical measurement Partons/particles Subsystems
identified used
‘ AChleved 1n 1|Cws. S et vs. wF vs. ut S and C “
test beam
data 2 [ x* ~ +EN(Ci = Si) /o) EM vs. non-EM S; and C; channels ‘
vs. “hadronic”
31(S—=C)uwvs. (S+0C) [ vS. T fiber S and C' ‘
‘ AChl@Ved 11 “hadronic” scintillating
. 4| fn ~ En/Egower (MeV S. fibers Sy (?) “
COSIMiC mu neutrons) non- “hadronic” long-time history
teSt data 5 | Spe time duration EM vS. non-EM S fibers time-history ‘
vs. “hadronic”
. . 6 | dN/dz, specific ionization | e—pu—7— K —p CluCou tracking ‘
‘ AChleved n (cluster counting) (few GeV region)
ILCI’OOt 7 | EM calor + tracking e—" CluCou tracking +
. . dual-readout calor’s
simulation
. 8 | Pirack = Fealor + P it vs. punch-through 7 CluCou, calor, muon
and analysis '
9|75 — prv — whyy 7 vs. hadronic debris BGO and fiber ‘
dual-reaout, CluCou
10 | Time-of-flight (sub-ns) massive SUSY object | Cerenkov pulses in BG(.
1 and fiber calorimeter
11 | W, Z — 57 mass W, Z vs. QCD 37 CluCou, jet finding,
dual-readout calor’s
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