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Shower Max Assembly

Idaho State and UMass, Amherst

University groups will

work with JLab engineers
and make plans to design,
fabricate and test
subassemblies

Transition

* Jefferd
MOLLER Science Overview 11 Jefferson Lab



Baseline Shower-max Design and Ring Concept
Closed

Open region (original) Baseline Design

Idaho State University

TTLE:

EXPLODED VIEW
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* Engineered shop drawings for full-scale prototypes in hand

* PLANS: Finalized prototype Stack designs in fall 2017, ordered
prototype quartz in Nov 2017, constructed in spring/summer 2018 |
and tested in Dec 2018 using 2 - 10 GeV electron SLAC testbeam (T)pen:. 39.71bs. (60 Ibs —new size)

ransition: 42.5 Ibs. (60 Ibs)

« Shower-max ring design concept: staggered in Z with reinforced struts Closed: 50.8 Ibs. (60 Ibs)

and brackets. 28 detectors in ring: 7 Open, 7 Closed, and 14 Transition ring weight: 1230 Ibs. (1700 Ibs)
4

j Weights of each assembly (old):




Prototype Assembly

"
37 PMT

& base

Fully assembled
Quartz wrapped 3 stack weighs
in black Kapton ~40 1bs

& mm thick 99.95%

July 16, 2018 Pure tungsten plates 15

All aluminum
chassis and light
guide. Stainless 316
and aluminum
screws and nuts




Shower-max light guide

--non load b
--no torques or

ITEM NO. PART MATERIAL Qry.
1 nghf Guide - Back 0.020 ANOLUX MIRO-SIIE\QEERHREFLEC'I'IVE ALUMINIUM 1
2 ngh' Guide - Front 0.020 ANOLUX MIRO-SII:S"/*EERHREFLECHVE ALUMINIUM 1
3 LOng F|Op 0.020 ANOLUX MIRO-SILVER REFLECTIVE ALUMINIUM 2
4 Short FlOp 0.020 ANOLUX MIRO—SIIé\:{EEIETREFLEC'I'IVE ALUMINIUM 4
5 Suitcase 0.020 ANOLUX MIRO—SIIE‘:{EEIETREFLEC'I'IVE ALUMINIUM 2 f

--Two-piece design

Folded brackets or\A %
flaps hold the t@@
pieces together }}

n

--attachment points around

top plate hole and.alo:

DAMENSIONS ARE ININCHES DRAWN NI;:E ”DI:’/EIE Mouer COHaboration
TOLER ~<cssk cxe TITLE:
front- and back-plate:edges:: Exploded Viem
enforce proper llgl’hﬂ%ulde :CI;MMNS
S —— SIZE [DWG. NO. REV

shape and alignmen

Miro-silver 27

aluminum Sheets:
. 20 mil thick

0
&
9.72 \«’

Precision machine, folded by hand




360° Stack supports
/ “Top plate’ for
prototype only

‘The Ledge’
< , --grabs the outer
/ ;I‘:Jtts 1 " end of stack at the
--4 total: run the I
edges (~3 mm bite
entire radial extent --pgreci(sion )
of detector machined
(Y4 inch thick 6061) aluminum
--welded SU(II)POTtS --can be shimmed
on outer en for perfect

(note: with no top
plate, welded
supports are

height/pressure fit

reinforced)
"The Floor ,_: supports inner .end of stack at edges « Lateral or phi-direction stack support relies on
Each consists of two aluminum parts: precision fit of stack coffin into aluminum
-- 4 inch thick 6061 plate (3 counter sunk through holes) chassis

-- Y4 inch thick 6061 U-channel (3 taped holes, 2 through holes)
--U-channel with floor plate attach to struts and front and back plates



Ring Design

>

- x\\ﬂi \ , i
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e 2 support brackets per module
w27 orovide inner self-support

\\' -

Upstream face

Downstream face



Ring Layout and Size

C — Closed
O — Open
O T — Transition

Shower-max 1s located at z = ~29 m from

target center (~24.5 m from hall center)

Active detector area ranges fromr = 102 cm
tor= 118 cm (16 cm span to match Ring-5)

To cover full azimuth with 28 stacks with T
no gaps at r — 118 requires ~26.5 cm wide
(azimuthal direction) stack

Baseline/prototype lightguide is 25 cm long
(radially); could possibly reduce to 20 cm 1f
needed

Possible ‘clam-shell’ partition

Shower-max ring: Looking downstream 9



Module Size and
radial locations

ET 9305QKB
pmt size (mm)

78 max _

70 mm \
cathode 494

51.5 max

146 £ 3

!
LN LY 20

max

56.8 max f

25¢cm —p

>«

<4—— l6cm

26.5¢cm —mmm»

r= 158 cm (~62.2 in)

r= 143 cm (~56.3 1n)

Best parabola

r=118 cm (~46.5 in)

r=102 cm (~40.2 in)
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Ring Support

Rolled
System Idea ’°
aluminum
Unistrut at 3/8 tthk by 1.25”
. mner radius wide aluminum flat-
Arbitrary outer bar (one for each

support frame

Shower-max module)

7 steel radial
support rods/cables
(in closed phi
regions) attach to
outer support frame
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Inner ring and
cable support
system

One septant
(beam view)
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