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SolLID Coverage

- Electromagnetic Calorimeters (EC) are used in PVDIS, SIDIS and J/v.

| PVDISFAEC | SIDIS FAEC | SIDIS LAEC
Adimuthal angl




Layout Of EC Modules

« The view of PVDIS FAEC (portion)
along the beam direction

* 147 modules/30-degree wedge
of the FAEC for the PVDIS

i ORON
configuration. o e Yo
CRORORCR0
* The cross section of module is _84.6219“—-—‘———“—ﬂ——ﬂ OOOOOOOOOOO
hexagon-shaped/ area is 100 OROEOEOROEOEO
2/ si - | HORORORRORORORRO
cm?/ side length is 6.25 cm 11,1760 —ORORORORORORORORO,
CEOROROEOROROROROR
Modules from PVDIS FAEC will be @ Ve Ve e Ye Ve Ve Xe

split and rearranged into SIDIS
FAEC and LAEC




Stucture Of EC

- Preshower: 2 X, lead + 20 mm plastic scintillator, WLS fiber embedded in scintillator

- Shower: shashlyk module (0.5 mm lead + 1.5 mm scintillator+ 0.1 mm paper sheet
x2) X194, WLS fiber x96 penetrating layers longitudinally

- Overall: 20 X, energy leakage is less than 2%

Preshower, 2X,lead + scintillator

4-4 fiber
connectors

//
lommlead 20mmSc_ I8 , ‘ | ,
(large sheets) (6.25— cm—s:tde hexaoons) guided out between EC and the magnet wall) A

clear fibers

Preshower clear fibers™

WLS fibers | 100-100 fibe
connectors
434.5mm (194 layers) ><—100mm-—=

each layer: 0.5mm Pb+1.5mm Scintillator+two 0.12—mm paper




- LA . .

9.9 9.90.0.00. 000000000000 . B ERC R R
.0..0.0..0.0..000.‘.0..00ocouoo LR L R L
O s e s s s . EE R R R
LA R B LR A

.
" e .
L L L L L L L L L L L L

. - . .
.. . .. .- “ e e O )
. .. LR R N R R N
L . S e s e - .. . .. E
. » .




Members From SDU & THU

More members from SDU and THU groups contribute to the EC research.
e SDU group: involved in SolLID EC since 2014
Members: Cunfeng Feng (Prof.),
Jianbin Jiao (Assoc. Prof.),
Ye Tian (Grad.)
* THU group: involved in SolLID EC since 2015
Members: Yi Wang (Prof.),
Chendi Shen (Grad.),
Xiwei Wang (Grad.)



Progress Of Universities

Both SDU and THU groups made great progress in prototyping Shashlyk
modules. Currently plan is to build 4 modules each.

- Orderedlead and scintillator plates
* Measured hole positions using optical grating
- SDU assembly tested using regular plastic + lead; compression up to 500kg

* In close contactwith Huazhong Normal Univ. (ALICE) group on learning their
assembling experience.

Work in UVa.:

- FMPMT high field test using FROST magnet (July) - done, paper submitted
- Tests requiring beam — spring 2016

. FASPD uniformity test — awaiting GEM

. LASPD timing test

- Preshower prototype radiation resistance

- We do have the complete drawing of the ALICE modules from Wayne State
University but dissecting it and design our own requires serious engineering effort.

* Continue working on the Module design/drawings (added side-plates)
 Resumed working with ANL/Chicago engineeron the Ecal support
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Measurement Tools

THU: Video measuring instrument

Resolution: 1-3 um

SDU: Granting Scale

Resolution: 5 um




Lead Plate

« US Kolgashield
 Ordered for 5§ modules

« S13/piece
In-Tech? (J5357r)
« 600 piecesreceived
 ¥13/piece
CNNC (HEZ TEER])
« 400 pieces received
« ~¥10/piece

Jiateng Machinery Manufacturing Co. (Jb5
« 200 piecesreceived

The geometry size of lead plates are all fine

SRR A BR 2 )




Measurement Results Of Sampling

Diameter Of holes
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Scintillator Tile

» Casting with special mold

« >200 tiles received from Kedi

Company

- The geometry size of scintillatortiles

are fine

- Needto checkthe light yield (plan to

measure light yieldin UVa)



Measurement Results Of Sampling

Provided By THU

Scintillator Tile

Diameter Of holes
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Paper Sheet

« Change the friction between
lead and scintillator

* Increase the light collection by
reflection?

NucL. INSTRUM. METH. A 584: 291-303, 2008

« Choice:
* Tyvek
- others Reflection Friction Friction

- SDU Machining Center (lead) (EENED,
produced 400 sheets Print paper Worse? 0.3 0.2

Tyvek >90% 0.1 0.1



WLS Fiber

® Tens of meters of Saint Gobain fiber in
our lab

« Cut and polish
« Silver plated on one end to
increase photon collection
* Placed an Order for 4 km more
(awaiting delivery)
® Investigation of Kuraray fiber

- 4: no plating
nghtguld 1,2,3: Silver plqﬁng



Assembly Tools

SDU Design

B b

Real Device Concept Design




Assembly Tools
Provided By THU

a top plate for 4 pillars for
COIMPTESSION posITioning

THU Design

2 supporting
poillars

« Optimized from version 1
* |t will be ready in a few days

Concept Design



Assembly Tools
“LEGO”-type lock Provided By THU

New Design of EC v These locks, four per tile, maintain the position of the

scintillators and the gaps, providing sufficient room for the
lead tiles without optical contacts between lead and
scintillator.

v This mechanical structure enables removal of the paper
tiles that were in earlier modules.

v Allows removal of the compressing steel tapes at the sides
of the module

v" The module is 5cm shorter.

a

Photodetector

® The complete stack of all plates is
it held in compression by four 1-mm
| stainless steel wires.

€ We are designing a new scintillator
layer which has four LEGO locks

& We are also optimizing our
assembly stand which has four
stainless steel wires.

Nucl. Instrum. Meth .A584: 291-303, 2008
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First Pre-prototype Module at SDU

The first pre-prototype module assembled by SDU assembly
tools was released in several days ago (Jan. 07, 2016)
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Hanging Test

The module was hung at the end side, and the nut and brass bar
can stand the module weight.

However, did not test to failure and do not know what safety factor
we have.
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Pre R&D Need

At least 1/2 postdoc to “develop an end-to-end realistic simulation and
reconstruction to further optimize cost and physics reach and derive clear
performance requirements for the individual subdetectors.”

Shashlyk module prototyping well underway. Still need manpower for in-beam
testing (but less of an issue).

Need serious engineering support on module + assembly design
testing: partial postdoc, 1/2 grad student

ltems underway and covered by UVa

~FASPD uniformity test

-LASPD timing test with GEM

-Radiation resistance test

-Continue working with ANL engineers on module & support

-Continue working with JLab detector group on PMT base design & testing
-Misc: fiber, fiber connector, ... ...



What To Do Next ?

- Determine the final design of module
» Side sheets / Rods / Steel cable?
» Use paper sheets or not, what kind of paper / Lego Lock ?

- Most materials are ready (awaiting WLS fiber), more modules can be
assembled soon

- Add real-fime pressure and compression monitoring
- How to let fibers go through module
- Measure mechanical property of the scintillator

- Cosmic test > Beam test

- Resumed working with ANL/Chicago engineer on the Ecal support
« Learn from other experiments

* Funding application



I




Layout Of Pre-shower

* Kedi scintillator, thickness: 2cm,
e P9cm, bmm deep groove.
- WLSfiber: 3m*®Tmm 2282
« packaged by Tyvek paper =
e 6 turn fiber in groove, no grease .é;:m_i.}fi{”:f”{‘ =
used. ——




Pre-shower Light Yield

« R11102 PMTs used for
candidate scintillators

MIP: ~70PE

Both ends of the fiber coupled
to Cathode center w/o grease.

Fitting method:
convolution with

gaus and landau.

MP value was record
as the photon yield
of the scit.

Entries
Mean
RMS
%2/ ndf

14362

87.65

30.04

174.6 /126

5.755+ 0.154
71.9+0.2

1.334e+04 + 1.238e+02
8.475+ 0.258



Photon Collection with one silver plated end

H LED Schematic Diagram

Light guide/ A

10cm

Different voltage of LED




