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SVT design on layer 1-5

- LO Striplets version

- LO supports (MAPS version)
- I.R. general layout

- Conclusion
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Update on the L1-L5 design by London workshop :

1) defined L1-L5 modules dimensions
2) defined modules positions

3) defined gimbal ring positions

4) defined cooling ring position

- this components definition has been usefull o QMUL to
proceed on the design of C.F. supporting cones and Space-Frame

5) Moved L1-2 in outer z position respect BaBar position
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SVT module master tablet

SVT - Dimensioni e copertura angolare sensori
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A B C D E F G H ! J K L M N 0
Radius Rachus Radius Lunghezza Lunghezza L wAnﬁzl; l Angolo intercettato /\ Angolo intervettato énguffaw
piano y-z plamti-z punto esiremo|  orizzzontale | Lunghezza sensore |Lungherza totale| Lunghezza  |estensione sensore “:fhfm : EE rnhnE nel punto ingorhys | Shift Layer | Yel punto ingombro ,mn:;e i
Layer | sensore P laterale  |sensore tangente| harrel SuperB | sensore barrel | toiale sensore | olire 300 mrad CSPIBIIE | PUNDTIROINIY et Lo ssel |esemosensoreran |
estremo sensore oltre 350 | estremo sensore , ., |Sensore estremno
hatrel sensore | cono 300mrad | (tahella Londra) SuperB totale SuperB SwerB , Sensore {Tnm) fano y-z+shift ,
Smerd sensore wedge Smerd Smerd - mrad BaBar | con piano y-2 ) ) laterale +shift
P g | P P fad fad
0 1510 1730 07,63 104,00 104,00 319 0,283 0,321 0
1 3285 3697 10239 14,78 113,36 153,36 548 0.6 0,286 0,50 + 0,284 0325
1 30385 44,26 257,65 16278 265,78 165,18 4.06 151 0,01 0,32 -1 0,203 0,326
3 58,85 65,28 38049 385,10 385,10 385,10 260 141 0,29 0,326 0
A | 11085 §191 00,54 574,60 45195 45195 58,3 108 1.9 0,25 0,303 2 0,203 0,293
B | 138 91,91 0441 507,69 41041 47041 500,10 L1 107 0,207 0,305 12 0,29 0,29
SA | 13085 112,18 114,25 13247 613.04 013,04 13746 L1 158 0,295 0,300 \ -1 / 0,207 0,297
B | 14385 116,18 118,18 156,53 35.84 635,84 60,26 108 193 0,97 0,301 \ ) / 0,08 0,298
Tablet usefull for trieste Modules have sensor in symmetric
group to fix sensor and position respect I.P. but are shifted
fanout dimensions along z direction to avoid middle
dead space
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P Layer 4 A module
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U Silicon modules L/

Symmetric Layout

!
{

-
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/ \ /

W conical shielding back gimbal ring cooling ring

This design provides : - symmetrical C.F. supporting cones forw-back
- symmetrical cooling ring forw-back
- W conical shielding coupled to gimbal ring and supporting SVT

We used the same BaBar HDI dimension for L 1-2-3-4-5
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Supporting cone
= ot - . i &I_:\‘/ . . .
i . g ring lay
O / o \
/ gimbal ring forw fixed on

cooling ring layer 1-2 W conical shielding
Forward side
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Particular flat cooling ring-button shape:
- allow to mantein

~ a symmetrical C.F. cones back-forw
(less mask for production)
- avoid an over-constrain of the module fixing

backward side
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2.20mm [0,097] \ N /

Position pin

~ back cooling ring

7

back gimbal ring allow C.F. cone sliding constrain

12
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Update on the L1-L5 design by London workshop

- New LO striplets design with Hdi/kapton inclinated 10°

- Changed length and component Be beampipe

- Still some adjustment needed to optimize modules relative clearance
- Possible to gain still in diameter distance from beam-pipe

- No conflict with L1-2 SVT modules

F. Bosi - SuperB Collaboration Meeting , Frascati, 13 — 16 December 2011 13



T\ LO striplets design )

| |
New LO striplets module design
HDI/kapton inclinated 10° (17.8° previous design)
Si sensor :
W=13.9 mm
L=104 mm
R=15.1 mm

Possible larger width
of 0,3mm

—> .

for safer overlap in

the actual design
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7\ Be Beam pipe )
CinorR INEN

- New lenght to match LO striplets design L=304 350 mm :
(+23 mm/side, M.Sullivan has to approved........)

« CF flanges not standard :
- reduced in diameter ( 4 mm)
- reduced in thickness (1.5 mm)
- more screw with reduced diameter

- Need calculation to confirm custom flanges design
- Need check about permanent magnet position/dimension

15
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It is forseen the construction of a pipe in light alloy prototype
... in order to test the cooling performance at the TFD lab in Pisa

l-—c

17120

M ED
g0
m

1R7,40
am,En

im0
2860
Iman
1m0

[LENLD PART]

rLrMERTE [ FILE WAME MATERIAL
1 1 |SUFERB BEAN FIFE REVI LUNGA_L.jpt Barilin
2 1 |SUPERE'WATER WWCKET LURGO_1. gt Barilia
3 7 |SUPERE MARIFOLD INTEGRATO PARTE ANTERICRE Dt [AIST T16L
FOR INFORMA I ION ON LY [ 2 |EDGE WELDED BELLOW REVI ipt AIS[ 3181
b 5 I_|IMBOCTT FLANGLA pb MIS[ 116
1] 2 |SUFERE MANIFOLD INTE GRATO PARTE POSTERIDRE. jpt | A1S[ 1161
7 2 |wiwvascr o). pt A1 216
[ 1

IFWIECF ROTABLE 1.y ST T16L
—L_I_‘...-. e Jr—r = =
™ I ] I:.'p_lel ]

[ p———y I SUPERE ASSIEME BEAM PIPE LLINGA

Kurisars Sarinne di P Iiwelﬂ I -_I ]I:I!i

T L T T T T T T

10

F Bosi - § uperB Collaboration Meeting , Frascati, 13 — 16 December 2011



New LO striplets design

LO with Be pipe

7e,
F. Bosi - SuperB Collaboration Meeting , Frascati, 13 — 16 December 2011
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LO striplets new design

All LO HDI are contained below
the 300 mrad acceptance angle

F. Bosi - SuperB Collaboration Meeting , Frascati, 13 — 16 December 2011 18



7\ LO design

'21

F. Bosi - SuperB Collaboration Meeting , Frascati, 13 — 16 December 2011

s

Si sensor
position in the
LO striplet
module
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7\ SVT HDI - LO HDI )

Layer 1-2 fanout longer (max 80mm):
check problems for signal/noise !

(HDI moved to avoid mechanical conflict
LO -L1/2)

L&y |

Il

Relative positions between SVT HDI and LO HDI

F. Bosi - SuperB Collaboration Meeting , Frascati, 13 — 16 December 2011 20



Ve @\ SVT HDI - LO HDI )

T L 1-2-3 HDI
Crowed region | and LO HDI
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New LO striplets design

LayerO/Layerl

No conflict |

F. Bosi - SuperB Collaboration 22



LayerO/Layer?2
No conflict |

23
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80-85 mm L1 fanout
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Cinor INEN
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,‘\ I.R. Layout /_)

SUPBIrB W conical shieid INFN

indipendent from
U/ cilindrical shield L-/
?., .

e
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Transition card with radial dimension useful
to remain below ext diam W conical shield to
allow movement respect to cilindrical shield
27
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13,90

10,40

I.R. Layout

Layer 5 shift

83,82
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Space Frame/Supporting Cones )
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Space Frame, version 2
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J. Morris and F. Gannaway are working on the Space Frame, version 2
version 3 of the C.F. cones and space-frame
having the new position of HDI/cooling ring

30
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Work on Module MAPS supports
slperB INFN

(s

A square CF micro-tube with an internal peek tube

The single base microchannel unit

50 um thick used to avoid moisture on carbon
fiber

Full micro-channel module
§¢ @ ® 8.0 e 2 o oie6fielelle & R The total radiation length
QI { this support is 0.28 %X,

Support Cross Section

Net micro-channel module

Same dimensions of full micro-channel but
vacancies of tubes in the structure.

The total radiation length ™ is 0.15 %X,

—
*): Material of the support structure: ( All C.F. material + peek tube + Water) 31
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Work in progress } ’/7

Peek pipe ‘ microtube technology \ Peek pipe

Old Carbon Fiber Pultrusion New Carbon Fiber Pultrusion
Full Module X = 0,22 % X,

Full Module X = 0,28 % X,
Net Module X = 0,15 % X, ‘ Net Module X = 0,11 % X,

Module Microtubes 550 um th, Full and Net version tested at
the TFD lab

F. Bosi - SuperB Collaboration Meeting , Frascati, 13 — 16 December 2011
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30,00

23 x055= 12,65

Leakage
region

/

Coolant input

Leakage problem:

(s

Araldite 2011
sealing

0,00

Probably coolant infiltration
through face surfaces

The leakage is due to a poor rate of resin
respect to the carbon fiber that allow the

coolant pass trough the pultrusion at the
face plane region of the microchannel ;
NEED A NEW PRODUCTION !

33
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Developing a new microchannel profile
8 7 with higher performance in thermal
3 g 3 exchange due to the larger exchange
842 surface
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e /® Produced solid modeling of criostat beam-pipe
' to use for quadrupole criostat region
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Typiral pipe Thickness 0,50 mm
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o\ IR. Architecture/quick demounting )
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- Present I.R. design has the goal to assume W conical shield independent
from cylindrical shield to move less mass for quick demounting operation (
all SVT components have minor diameter respect to W conical shield
int.diam.) .

-In this configuration, criostat forw/back+SVT+L0O+Be pipe+conical shield
forw/back are one body (like in BaBar) but, in SuperB, fo gain in X0, is not
present the C.F. BaBar supporting tube and the Be pipe and SVT are the
weak part of the mechanical chain .

-Quick demounting plans to insert-remove a temporary cage to make rigid
SVT /Be pipe during sliding operation to replace LO in short time.

-Has been asked to assume R=245 (+10 mm respect now) as internal
diameter of D.C. in order to have minimum radial space to design the
mechanics of operation.

-The temporary cage should put together the two opposite W conical shield
from a remote region (FCAL ) previous blocking the external tube
forw/back to the internal part of cylindrical W shield.
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Quick demounting

L)

143900 140000 L0, 00

AW, W

anz g0

366,00
T

= Temporary cage space 14 mm

L m / =m s, m

Cable space 20 mm I
= S
{EEEE
Zrzz S NN,
i All SVT components below | :

T ) T ¥ T (ﬁ/ 3
o« AIJUOVV \JI/IJ/UI,(J sV VI wwrvevvire AYLUUI/I/II/S ) A€ IWJI/(/I/I/I/} 1 7 LA S g vrrev vvr e \S T



7\ Quick demounting )
‘ ' Temporary cage space 14 mm L_/

Cable SVT space 20 mm

402,00
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Quick demounting

)

\

[¥)

[ ]

pragae-D 5 3 2 INIEAT
Looking from
FCal in z direction :
| —Space for SVT-LO cables
fire bl /—Space for insertion —
temporary cage
C
External cilinder b2
A(1:1) I'_ Criostat
, ~—W Cilindrical
shield flange
B
::I::m Cortrollsta da |»pnmmun.. | |:¥11,.20n | A
—Translation system
ricirculating sfere : roy p
Vista frontale | 1/1
T 7 T T ug

[ I 5 I 4 A o
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SVT

1) In experimental condition
2) In removal condition at the
end of stroke
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an Quick demounting )

lelll‘lﬂl‘n INIEM
D.C.i.d = 490 mm —— Stroke = 3100 mm
_ A
.=-J | e I
\ 4
Cilindrical \ :
criostat forward
shield back criostat backward
~ S Cilindrical
. BCRICd FCAL front z = +2365 mm

.~ shield forw

Hors shoes region
z=-2165 mm

External tube
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sﬁ‘e} Conclusion } )
e &

1) A lot of work realized on to eliminate SVT-LO conflict and on the
architecture of I.R. that allow possible start the preparation of TDR on

this issues .

2) Strong effort has to be put on the quick demounting operation that is
still at beginning study; this issue will be the main effort of next month.

2) N.1 new engineer A. Bernardelli working in Pisa on SVT

3) N.1 Engineer S.Coelli at 50% will be operative at beginning of next year at
INFN Milan to work on trans. card support , cooling simulation etc.

4) Good collaborating work with QMUL and real progress on the space-frame
and supporting cones design
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BACKUP
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Complete Modules striplets positioned on
the Be beam-pipe and supported by Cold

~ Cold Flanges Buttons

All LO components

very close to the
flanges beam pipe

Be pipe flanges

F. Bosi - SuperB Collaboration Meeting , Frascati, 13 — 16 December 2011 a4
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. i Tests performed on full module sample
(length = 120 mm) with water-glycol @
a0 G 10 °C as coolant (Ap =2,0 atm).
—&— Full module 0,5 wicm2
35 / —8— Full module 1 wicm?2
i e Fullmeduie 2wiemz | MC-550-F-200#1 (AP =2 bar )

e 60

30
/ |
I
25.6
25 P
/ I 30
I

20

Average Temperature { C)

; e
i o T 446 T
— S ) 42:5 417
15 @ 40.2
o 1.5 s 2 = JEEE
Heating power (w/cm2) = | /e,/"f 36 ‘R‘_’
> 32.6 32.7 | @"3
o 2 "
g 30 -
€ ,__-B—H-"‘”‘__E_h—_é
= 27.2 e 3a 0 277 27.2
L1252 :
215 i~ e ]
bt e8| 194 19.6
16.1
10
-0,2 0 0,2 04 0.6 0.8 1 1.2
Module Lenght (%)
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55

20

45

40

35

30

Average Temperature ('C)

25

20

MC-550-N-200#5

/: 52.5

/

N

Y

|
\_ish

[C

Dan
(22|

L\

o

0.5 '\ 1 ) 1.5

Heating power (w/cm2)

Average module Temperature vs
Specific Power

Temperature along the module:

AT =7.0°C at 1.0 W/cm? Ap =3.5 atm
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Tests performed on net module sample
(length = 120 mm) with water-glycol @
10 °C as coolant (Ap =3,5 atm).

—&— Net module 0,5 wicm?2
—8— Net module 1 wicm?2
—¢— Net module 1,5 wicm?2

—¢— Net module 2 wicm2

MC-550-N-200#5 ( AP = 3,5 bar )

60

58,2
ol 56,1
T 54
30 51
_ , . a8 453
2 |as2 e 43,7
s 40 Y %
o 35.2 a7 351 34.2 )
E o 32,8 N
S 312
7.2
2 e
o =T 53 p '23.3
29.5
20 fe 21.5 LLTY
19.3
10
-0,2 0 0,2 04 0.6 0,8 1 1.2

Module Lenght (%)
40



Comparison List

. N A
% X0 T :nax Specific Power | Hydraulic. Diam. | Flow r'ate Temperature
C W/cm?2 pm g/min °C

1 Microchannel FULL Module 358 2.0 300 244 5.3
support H=700 um

Microchannel NET Module < 0.15 333 300 128 6.70.28
support H=700 um \/
Microchannel Full Module

* *
3 support H=550 pm 0.22 | 343 1.5 200 33 7.1

4 Microchannel NET Module /OD 342 200 24 7.0
support H=550 um \

Tests performed on net module sample (length = 120 mm) with water-
glycol @ 10 °C as coolant at Ap =3,5 atm (Ap not valid for value *).

F. Bosi - SuperB Collaboration Meeting , Frascati, 13 — 16 December 2011

47



7°\
superB

)
lation Monitor position| .,

Possible position for radiation monitor.

Not yet defined the position of
radiation monitor, its design
depends still by definition of many
other I.R. components, anyway we
will ry as soon as possible, to place
the overall dimension on the general
layout.
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