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Y P Semi-recent developments affecting
IHo SID MDI Design

Push-Pull
— Separate cryostats for QD and QF magnets

— QDO carried by detector at optimized L*
» Cantilevered support tube concept dead

— QF never moves & z of QF = 9.5m same for all detectors
— Assume cryo supply of QDO must move with SiD

BNL magnet engineering

— Well developed design for 380mm @ QDO magnet cryostat (L*=4.5m) with integrated
anti-solenoid

— Discussions & early estimates of required size & location of QDO service cryostats
SiD Detector changes

— VXD in 1.6m long cryostat with integrated forward tracking

— Higher angle FWD tracking begins at r>r(QDO,FCAL)

— Update of FCAL (=Lumical+Beamcal) to provide increased coverage & overlap

— Beampipe size/shape between VXD and Lumical subject of intense debate
Integration & support issue cartoons for discussion

— Space for FCAL readout and access for VXD services (power, fiber,..)

— FCAL+QDO cryostat support

— On/off beamline access

— Assembly feasibility (flange location & space requirements)
Background Updates

— Minimum radius of VXD and Lumical due to pairs considering DID/Anti-DID and IP
parameters
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,-',I'l: QDO + QDEX1A + Anti-Solenoid in Cryostat
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e Plan View - Details

«— 370 —»
’EQDD eryostat with a | =

force neural anti- IL‘
solenoid compatible | ' | ‘ ‘%
with L* of up to 4.5m.| | ' — Eﬁ O

Plan views are drawn at
beams’ commen midplane;
dimensions are as
dndicufzd in millimeters )

3258

2007.06.12 VXD Mechanics Mtg SiD MDI B. Parker et al, BNL

5 0of 20



e
1o

FCAL Beam Pipe Discussions
Bill Morse, BNL

e SID FCAL group focused on ONE Device which covers 30-80mrad
and to a first approximation ignores LUMI aspects of BEAMCAL
(inspired by LCD Design)

Vacuym Lum|C HCAL BeamCaI
(:.g
LumiCal Inner ~30mrad about outgoing beam
Edge 0.1 9
LumiCal Outer =113mrad about Omrad (ECAL)
Edge g 0
LumiCal Fiducial | =40-80mrad about outgoing P
Region beam TV
: 0000000
BeamCal Outer ~40mrad about outgoing beam 0.1 1 400
Edge “’0.
LumiCal =25 X, Silicon - Tungsten
0 o 0.2
BeamCal ~25 X, Rad-hard Silicon or 15 35
Diamond - Tungsten
z (m)
Outgoing Beam
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.h, SIiD r<50cm, L*=3.664m, 14mrad,

IL Push-Pull, QF@9.5m, Door Closed
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Y P SID r<50cm, L*=3.664, 14mrad Crossing
U Angle, Push-Pull, Door Open 2m
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i!_l‘ Door Closed, Permanent QDO Liquid He Line
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i!_l‘ Door Open, Permanent QDO Liquid He Line

“PACMAN” Shielding

—_— e
-4
«— 2000mm «-‘
_6 i
-

_8 L T T T T T T T

0 1 2 3 4 5 7 8 9 10

2007.06.12 VXD Mechanics Mtg SiD MDI 12 of 20



.IP Tracker CANNOT Be used to Support FCAL+Mask Package
4 — MUST HANG OFF QDO (at least when door open)

15

05 T ‘

o | =

-0.5 1 ‘

1

-15 L T T T T T I

i L \

0 0.5 1 15 2 25 3 35

2007.06.12 VXD Mechanics Mtg SiD MDI 13 of 20



'-’I'l: FCAL/QDO Supported with Door Closed

Connector Bolts(?)

«19Ccm—

«— 3CMm

~ms

N

2cm x 4cm x 5m Support Bar
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'-’I'l: FCAL/QDO Supported with Door Open
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/s Practical Details: Flange/Bellows

B iTE

100 mm >

A

-1 -
e I ==

49 mm >

BEAM
CAL

QDO

CRYOSTAT

2 x 13.5mm & Beampipe (bellows?) with BPM
using 2.75” x 0.5” standard conflat flanges
1:1 scale
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Current Beam pipe is designed for
;i

] a L L & ® ] ® L & o

HU ILC 500 GeV Nominal + 5 Tesla

5 Tesla 4 Tesla

110 mrad 110 mrad

Z (cm)

For 4 Tesla, R=1.2 cm is tight and 43 mrad is too small.
- R=1.4 cm and 110 mrad beam-pipe would work.

2007.06.12 VXD Mechanics Mtg SiD MDI T. Maruyama SLAC 15 6f20



- p Current Beam pipe is not compatible with
,.,b the Low P or High Lumi options.

500 GeV Low P + 5 Tesla 500 GeV High Lum + 5 Tesla

b 110 mrad

110 mrad

. 7 ,f%(/,,/\/ \‘ . )
,/,’,zf%zf?? SN\

R (cm)

5
(=]

Z (cm)

110 mrad beam-pipe would work as long as
R=1.2cm — 1.5cm (Low P), and R=1.2 cm — 1.8 cm (High Lumi).

2007.06.12 VXD Mechanics Mtg SiD MDI T. Maruyama, SLAC 14 1 5o



ilp Conclusions
JLE

o Current QDO cryostat requires ECAL to start at
r=22cm (was 20cm)

e Lumical @ ~1.68m pushed toward IP and out in
radius to overlap ECAL

— affects r;, of tracker if hermeticity here required

o Itis assumed that for most physics (but not Giga-Z2)
better to keep large angles as free of service material

as possible. Service path at 6<r<7cm proposed

e Group reminded that r;,(z=0)=1.2cm ONLY valid for
nominal IP parameter set & B .,iq=2 Te€Sla
— r=1.5cm to satisfy low P parmeters
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,-,I't: VXD and Support Structures

Double-walled CF

Support Cylinde
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il R-Z View of the Pixel VXD

o

4 Pixel Disks

5-layer Pixel Barrel

4 Pixe| Disks
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—— = e ————
N - ——

\

125 mm

\ Cables / Optical Fibers

\ CF Support Membrane
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=] SID Open for Access to the VXD Region
JIL \What Opening is Required for Access ON Beamline?

SOLENOID |
" 10.1 m -
| HCAL
[ ECAL | [ ]
| - —
HCAL % | .- — | [§ Hea
i | LI-!
— - N S ) Iy —
| 1 ¥
HCALﬁ | | == = - B
i 1 m
ELAL | =
. 30m  _ | HeaL
1 18m _ | s
SOLENOID |
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.IP Nosochkov Study: Fix QF1 @ 9.5m, L* chosen by Detector
,', bConcept: Study Extraction Losses, Collimation & Optics Sensitivity

Nominal positions near [P for push-pull

£ — 17 3 -
[ncoming p Lf=351m QDO |I‘1—| [_QF]L?S] |
o z=/81m
o L*. =55m QDEX| —
cxtraction IP <X :
— QFEX2A (z=8.51 m)

Modified positions near 1P: QDEXT moves along with DO,
QF1 and QFEX2A are fixed at 2 — 9.5 m and 9.6 m, respectively.

£ =73
A) Ip L*¥*=351m . QDO o= _l_luJ
L1 & QF1
Ip L*.,=35m QDEX] 1]
L] QFEX2A
L*=4.0m QDO .
: . 1T 1
B) 1P — — OFf WM
Ip L%y =5.95m QDLCX1 1]
Ll | QFEX2IA
=45 |
(_,) Ip L¥=45m QDO am _I_]]_U
1] QF1
Ip L¥.=6.3m QDEXI 1
L1 QFEX2IA
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Experiment A

& |nterface [

Pacman
Shielding

Plug on the side
not being used

Service Cryostat I
I

Connection Line to |
Service Cryostat |

Box

Experiment B

2007.06.12 VXD Mechanics Mtg

Space for vacuum
valves, pumps and
supports is provided
below cryo connection
line.

= aoepRIU| F

l Cryo connection and
beam lines are at
different elevations

but we may need an
extra "jog" to meet
the shielding needs?

Brett Parker's Schematics

k- Service Cryostat for
R&D Engineering
Prototype Has current
leads, valves
Connection fo
2558 QDO Cryostat
and He-ll heat
exchanger.
Yo
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,:,IE QDO Cryostat in SiD @ L*=3.664m
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;IP Study Pair distribution at Z = 168 cm to find
TP minimum radius of beampipe and acceptance
gain If LumiCal centered on Extraction Line

« Beam parameters — Nominal, Low Q, High Y, Low P, High Lumi
» Solenoid field strength — 5 Tesla vs. 4 Tesla
 Crossing angle (14 mrad) + DID/ANTI-DID

ILC 500 GeV Nominal beam parameters + 5 Tesla
~ NoDID .

DD ~ ANTIDID

Y (cm)

X
(cm) T. Maruyama, SLAC

2007.06.12 VXD Mechanics Mtg SiD MDI 28 of 20



'IP Pair Radius at Z = 168 cm

N
T. Maruyama, SLAC
1L Y

ILC 500 GeV

S - Centered on axis ot Centered on EXT

— Nominal
Low Q

High'Y
Low P
High Lumi

|

|
.......I'W'jﬂ‘j."'ﬂﬂ

1 i 3 4 b 7 g

R (cm ) .from.(0,0) R (cm) from (-1.176 cm, 0.)
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e

Pair Radius incm at Z=168 cm

J LT
4 Tesla 5 Tesla
ANTI-DID NO DID DID ANTI-DID NO DID DID

Nominal |5.2/4.7 5.1/55 5.8/6.5 4.714.1 4.4/5.1 5.3/6.1
Low Q 4.714.2 4.415.1 53/6.0 |4.2/3.8 3.8/4.6 4.8/5.6
High Y 4.614.2 4.6/5.1 55/6.0 |4.3/3.9 4.1/4.6 4.9/5.7
Low P 6.3/6.0 6.2/6.8 6.8/7.6 5.7/5.3 55/6.1 6.4/7.0
High 7.0/6.6 6.8/7.3 7.4/8.2 6.2/5.9 6.1/6.7 6.7/7.5
Lumi

Radius in black is measured from solenoid axis (x,y) = (0., 0.).

Radius in red is measured from extraction line (x,y) = (-1.176 cm, 0.)

2007.06.12 VXD Mechanics Mtg
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iln LUMON acceptance
JLE

 |nner radius of LUMON can be smaller than 8.1 cm used

previously

— Nominal + 5 Tesla: 8.1 cm — 5.0 cm (30 mrad)
— 4 Tesla —» +3 mrad — 5.5 cm (33mrad)
— Low P - +6 mrad — 6.0 cm (36mrad)
— High Lumi — +9 mrad — 6.5 cm (39mrad)

 Centering LUMON on the extraction line has an advantage only
when ANTI-DID is used.
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';IIE Study Background as Function of BeamCal z

m‘ e LumiCal
_ — Z=156.75—-168 cm
LumiCal ~ R....=6cm
« Beampipe
— Original 43 mrad

E cone + cylinder

Move BeamCal « M1 geometry is the same.

«—
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;IF Si Tracker Photons vs. BeamCal DZ

I ]
4 + | | |
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No effects from LumiCal/BeamCal changes

Si Tracker hits
New LumiCal has less photons
# photons increases by moving the BeamCal forward.

But the rate is acceptable if §Z < 30 cm. * Beamcal BZ (cm)
Endcap photon rate increases quadratically at 6Z > 30 cm.

# Photons / BX

SiD MDI T. Maruyama, SLAC
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ilp NO M2 Mask Needed
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