Detector session summary

Tom J. Roberts “MICE beam rates”
James Rochford “MICE magnetic shielding”
Maurizio Bonesini  “TOF R&D”

Don Summers “Upstream Cherenkov”
Yagmur Torun “Downstream track distributions
iIn GAMICE”

Ghislain Gregoire  “Status report about e/midentifier”
Alessandra Tonazzo “Calorimeter optimization”
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Target Heating

* Average E, . per proton = 6.4 MeV
* Protonsintersecting target per second = 1.7°1012

e Target motion factor: 10 (accounts for beam
Intercepted by target while moving into position)
e Beam halo and other backgrounds ignored

Predicted heating: 17.4 Watts
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MICE Good p* Rates

LAHET Normalization: 83 Good u* per second

Geant4 Normalization: 59 Good p* per second

These particles occur during the 1 ms/second we have both
good target and good RF.

Further cuts on RF timing will be required.

A “good u*” isapu* at both Diffuserl and TOF2
(l.e. * and u* decays after Diffuserl are omitted).
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Singles Rates — Diffuser 1

Low Statistics

—only 2 mu+ and 2 pi+.

Diffuserl

9.00E+07
8.00E+07 -

From Friday morning discussion:

- Charged rate 80 MHz too high at TOFO, can

be reduced with thin absorber

- Increase good muon rate? Remove Diffuserl,

additional solenoids....

1.00E+07 -
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Rate during the 1 ms/second of Good Target.
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LR C Shielding Requirements

Rutherford Appleton Laboratory

®

* Areas with public access

The stray field must be below 5 gauss In
these regions

* Areas occupied by detectors

The stray field at the ends of the magnetic
channel must be low enough for the TOF
Cerenkov and calorimetric detectors to

operate.
J.Rochford




& ccLrRC RAL study main shields

e Initial study completed
To quantify the level of shielding required
using simple idealistic models

 Begun work on more realistic models
These include asymmetries, detector shields
And use the latest parameters for the
magnetic channel.

J.Rochford
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& ccLrc Replicating 2D shield

Field (T)

Calorimeter

5612 6112 6612 7112

Z position (mm)

Calorimeter
coil edge inner face outer face inner face outer face
5612 6012 6112 6612 7112

5612 6012 6112 6612 7112

Field with no shielding (g) 6332 4319 3599 1154 1006 162
Field with shielding (g) 2226 930 663 179 164 64

J.Rochford



&ccLre Replicating 2D shield

Surface contours: BMOD
2.356064E +000
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—3d Shieldson | |
-~~~ 3d Shields off
2d Shields off | |
2d Shields on

Field (T)

5800 6000 6200 6400

Z position (mm)

L 1.840355E-007

2d and 3d models both give good agreement with Ghislains

J.Rochford
results.
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& ccLr Revised 3d model

Rutherford Appleton Laboratory

e Starting point
Open ended rectangular box model
20mm thick iron plate

e Shortened +/-8.5m
e Colls offset

 Detector shield Zm]
50mm thick iron plate
ID 40mm OD 1.8m 6.5m

« Updated coils

J.Rochford




200Mev/ C, beta43cm

== Rutherford Appleton Laboratory
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200Mev/c, beta43cm

J__// Rutherford Appleton Laboratol

e Shielding proposed thus far Is adequate to
shield for the 200mev/c, beta=43cm

(it should also be adequate to shield for 240mev/c,beta43cm
but this needs to be confirmed)

 The affect to the on axis field out to the
detector solenoid is small +/-20g. Beyond
this current coil set needs to be trimmed to
recover original field profile.

J.Rochford




& ,ccLrc Solenoid mode

_J Rutherford Appleton Laboratory

p contolrs:
7.150000E-003

Taken the worst case for solenoid mode
— that defined for beta=7cm

And find the proposed 20mm shielding is
inadequate to shield the ISIS\MICE
* control rooms

[ DDDDDDDDDDD

" Field on wall surface

peaks at 32 gauss Field on wall surface

peaks at 72 gauss

J.Rochford




Overall conclusions

5

e The simple shielding looked at so far Is
definitely possible for normal operation.

e This should also be be adequate for
240Mev/c case.

* The highest field mode proposed for
solenoid mode requires a more complex
shielding solution — we are addressing this
problem at the moment.

J.Rochford
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R&D for fast TOF detectors
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Fast TOF R&D — M.Bonesini




;CA8L ¢ : single iron slab thickness 15 e (diamster of hole 40 am)
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The same type of PMTs can be used for TOFO and TOF1-2
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Upstream Cherenkov (Don Summers)

Radiator material: C;F;, 1.0cm thickness

MC simulation in GEANT:
excellent p/me separation in Npe

Experimental setup for cosmic tests
signals of mthrough H,O are well visible

single photoelectron peak is well separated from
pedestal

- Simulation in G4MICE In progress



DOWNSTREAM TRACK
DISTRIBUTIONSIN G4AMICE

Y .Torun, H.Wilson






BASELINE BEAM (no iron)

X and Y distributions: RMS=9.5cm,
axis range +/- 20cm =>
Issue of EMCal transverse size !

(see later)

analogous distributions with D! SPLACED
DOWNSTREAM DETECTORS (22cm, no iron)












and similar distributions for electrons












Electromagnetic Calorimeter

Critical issues, both depending on beam and
layout (z position)

Transverse size
+ Depends on beam profile at given Z position

+ Limited to 60 cm In vertical direction (orthogonal to
fibers)

Optimization for e/msepration

+ Sampling fraction = lead layer thickness
+ Readout segmentation

(details in my next talk...)



Summary

Particle rates

+ Overall charged particle rate at TOFO 80 MHz (reduce?)
+ 3good muon® rate 59 (86)/sec in 1 msec (increase?)

Magnetic shielding

aGhislain’s® 2d shield has general consensus (?)

3d shielding proposed thus far is adequate for the 200mev/c,
beta=43cm beam

+ the highest field mode proposed for solenoid mode requires a
more complex shielding solution

Detectors

+ finalization of design is on its way
- TOF: PMT studies in magnetic field, scintillator tests
- Downstream Cherenkov: size and positioning

- Calorimeter: size, optimization of sampling fraction and readout
segmenation

+ knowledge of beam distributions is needed

+
+



