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TILCO9 MDI Summary

J. Gao

ACFA Plenary (Main Convention Hall)

Tuesday 21 April 2009
TILCO9 ACFA-MDI Conveners

Jie Gao, Tomoyuki Sanuki, Guinyum Kim,
R.K.Bhandari, Sergey Schuwalow, Tom Markiewicz,
Toshiaki Tauchi
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TILCO9 ACFA MDI program

Presentations at MDI sessions

( 20 minutes + 5 minutes for discussion )

1. 18 April 9:00-10:30 ; MDI status reports from three Lol groups (3o4)
(1) SiD, by Marco Oriunno (Webex)
(2) ILD , by Karsten Buesser
(3) 4th , by John Hauptman
(4) Discussion for common R&D issues (15 min.)
- experimental hall, beam line etc.
2. 20 April 9:00-10:30 ; beam instruments at around P (202)
(1) Current status of Shintake Monitor for ATF2 by Yoshio Kamiya
(2) Monalisa by Oxford university group, Paul Coe
(3) Cavity beam orbit tilt monitor, Daisuke Okamoto
(4) Others
3. 20 April 11:00 - 12:30 ; forward detectors at IP (202)

(T) Development of Pair Monitor, by Yutaro Sato

(3) Forward Calorimetry, Sergej Schuwalow
(4) Others
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Detectors: SiD, ILD, 4"

April 18, 2009 (room 304)

2009-4-22 Global Design Effort
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Joint ACFA / GDE meeting on the International Linear Collider (TILC09),
Tsukuba, Japan, April 17-21, 2009

MDI status report: SiD

Marcc; Oriunno, SLAC_
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i’IE IDAG requests for the Lol vs. MDI

IDAG wishes the proponents of the 3 LOI's to address the following points in their
LOI document:

(1) Sensitivity of different detector components to machine background as
characterized in the MDI panel.

(2) Calibration and alignment schemes. A~ A
()(")

(3) Status of an engineering model describing the support structures and the

dead zones in the detector simulation

(4) Plans for getting the necessary R&D results to transform the design concept The MDI chapter provides a
into a well-defined detector proposal. P '

(5) Push-pull ability with respect to technical aspects (assembly areas needed,
detector transport and connections) and maintaining the detector
performance for a stable and time-efficient operation.

6) A short statement about the energy coverage, identifying the deterioration of
the performances when going to energies higher than 500 GeV and the
considered possible detector upgrades.

(7) How was the detector optimized: for example the identification of the major

parameters which drive the total detector cost and its sensitivity to
variations of these parameters.

2009-4-22 Global Design Effort 6



Push/pull locomotion
Dedicated session in this workshop
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;'ﬁ IP Beam Pipe Design

"b (B.Cooper, FNAL)

~——____Perpendicular to axis "A" Centered on axis "B"
1696.037

Centered on axis "C"

1550.934

40.295

|

30.000 DIA

—: —_——

205.292 291.316|

2815.000 :
\_ Centered on axis "C"

3300.000

VId 000°0¢

143.868

12 February 2009

Units = mm, radians

The berylllum portion of the beam pipe extends to 205.292 mm.

Other portions are tentatively stainless steel, but beryllium has been considered for the 20 mm and 30 mm dimaeter pipes.
Objects are centered about axis "A" unless otherwise noted.

Flat heads are perpendicular to axis "C"
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"ﬂ QDO support/adjustment

T

~ Reacting bars

Spool tubes

Opening 2 m on the beam

2009-4-22



) Radiation Environment
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,'Ip Cryogenics system design for push-pull
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Cold box B

_'_\ Solenoid
Detector B

Garage

Beam Line



|'1 e Beam Line

Cold box B

Solenoid

..... Detector B
2009-4-22



Solenoid

Solenoid
commissioning

Ready for
push/pull

Closure
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,'Iﬁ Comments from SiD
J1T

To progress in many of these areas a degree of mutual cooperation and
discussion between pairs of detectors who propose to sharethe IR is
required.

Where different, technical solutions adopted by the detector concepts
need to be developed and brought at the level sufficient to make a
comparison, e.g. platform and QDO supports

and SiD concepts which present themselves as “self-st ’
need to discuss which elements of their shielding mate, e.g. rotating vs
slidt e

2009-4-22 Global Design Effort 16
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ILD

ILD Machine Detector Interface

Karsten Buesser

e
1
international lnear collider

TILC'09
Tsukuba

18.04.2009

Global Design Effort
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Mechanical Concept

* platform for push-pull
+ 3 barrel yoke rings, 2 endcaps

» central yoke ring carries cryostat with
coil and barrel calorimeters

- endcap yoke carries endcap
calorimeters

+ TPC and SET suspended from cryostat

* Inner silicon detectors in support

structure (CFRP) supported from
TPC

+ QD0 magnet and forward calorimeters
carried by pillar, suspended from coil
cryostat with tie-rods

2009-4-22 Global Design Effort 18
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Opening on the Beam

» Endcap yoke partially split
allows ~1m access

» Allows for short
maintenance in the beam
position

» Every major work will be

done in the parking
position

» Removing the pillar would
allow a non-split endcap

= mechanically nicer
- needs other QDO support

2009-4-22 Global Design Effort 19
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Inner Detector Support >

Fixation of I35 on TPC ,
endplates or inner VTX fixed on beam BF hang by small cables.

diameter tube Could be adjusted to beam axis.

ree / / .\, / /

/ f | / /
Inner Support Structure yTX SIT Cablesiservices
(1SS) (AlI?)
Bellows
(both sides)

2009-4-22 Global Design Effort 20
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Alignment ...

« MONALISA interferometric
laser system could be used to
align both QD0 magnets with
respect to each other and to the
beam axis

« Could also be used to align
the detector itself
..... Distance meter in zir {protected) Several lines needed to

« Conceptual studies have —  Distance mefer i vacum (5 cm) wall and ground used fo

StartEd = CSM (18 cm) D. Urner reposition detecior

« Again, full engineering study
is needed to study access of
laser beams in vacuum to the
magnets (not on Lol timescalel!)

|

Fit ground

Scm vacuum tubes - S

Platiorm sttacnad L 4
T Detector 3

2009-4-22 Global Design Effort 21
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Alignment Requirements

Detector axis:
» #1mm and 100prad w.r.t. line defined by QF1

« detector height adjustment range: + several cm, depending on geological
requirements

QDO alignment:

- Alignment system:
« Degrees of freedom: 5 (x,y,pitch,yaw,roll)
« Range per d.o.f.: +2mm, +30mrad (roll), +1 mrad (pitch, yaw)
- Step size per d.o.f.: 0.05 pm
» Accuracy before low-intensity beams are allowed to pass:
= +00pm (x,y), =20mrad(roll), £20urad (pitch, yaw)
» Accuracy and stability after beam-based alignment:

- +200nm and 0.1 prad w.r.t. line defined by QF1 stable over 200ms between bunch
frains

= QDO vibration stability: less than 50 nm within 1ms bunch train

» Control of the mover system will remain under control of BDS system
and might be adjusted during the run

2009-4-22 Global Design Effort 22
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Underground Cavern Design Study ... ¢

A Hervé st al.

2009-4-22 Global Design Effort 23
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Push-pull Operations

* Detector services
are provided using
cable chains

+ Few on-board

services needed | :
(QDO supply) |

» Flexible helium lines
needed

- either cold

* Orwarm

« R&D needed in any
case!

» Bus bar connection
for coil

Global Design Effort

A. Gaddi

24




e
1o

Interaction Region

« QDO integration
» Beam pipe
» Background suppression

2009-4-22 Global Design Effort 25
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Shielding

« ILD will be self-shielding (tech. note by T. Sanami et al.)
« ,Pacman’ shielding could be simple concrete portal
* Detailed studies needed

i.Sea0i7 I {1.0p+0

La6® 107 10f 10° 10* 10 10% 10" 10" 1001070 108 100 107 1
aspact fa T. Sanami st al.

2009-4-22 Global Design Effort 26
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Machine Induced Backgrounds

+ Pair backgrounds have been studied for LDC and GLD in detail

* Needed to re-do simulations with ILD geometries and 3.5T magnetic
field

» Low-P (500) backgrounds comparable to 1 TeV nominal

Subdetector nita Layer Nom-500 Leerwr-P-500 Mam-1000
VTX-DL hitsfem® (BX 1 2.214:-0.601 706520818 T.124:+1.162
2 LOARH) 464 | 43140604 L516H0.TRD |
3| 01440080 | 0BEE0107 | 03400152 |
4| 01180074 | 0280085 | 024850101 |
5 | DOZTE0.026 | ODRSE0047 | DO46HL036 | — — —— T ———
6 | 002440022 | Q04620030 | 004940044 | E - . 1
SIT | nits/fem? /BX 1 001740001 | 003140007 | oodatoorz | = 00 [ ]
2| 000003 | 0060005 | 00080002 | - ' ]
FID | s femt /BY I | 001340008 | OO31E000F | 00190006 | B 1
? | 00080005 | O0E0007 | 0013H0.005 | 200 - ]
3| 00020000 | OO00SE0002 | 00080000 | | -
4| DO0EH0.001 | OOOTEOO0Z | 00040001 | i | Il ||I | ]
5| 00010000 | O006=0002 | 0.009+0.000 | 100 + 11 i =
6| 00010001 | 00050002 | D.00RHL0DL | - 1=l ]
. T 0.001£0.001 | 0.007£0.002 0.001H0.001 - -
SET ks B 1 5.64242.480 | ST.A0TEI0GES | 1502217.336 R S e
2 | SO7RLI.360 | SO.7T5ERATD | 15T11ET.60E | —gﬂﬂﬂ 2000 1000 O 1000 2000 3000
TFC | niss/BX - ez | 36211709 | AaL35E | Z (mm)
ECAL | nits/BX : LBELED 11764105 DT4LTH
HCAL | hits/BX | B41BE6I9 | 242224744 | 19B0GEES0

10t

10°
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,',I,': ILC Summary

1) The ILD Lol describes the conceptual design of the ILD

Machine Detector Interface
2) All areas need intense technical studies to converge on

an engineering design

2009-4-22 Global Design Effort 28
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MDI and magnetic configuration of the 4th detector

John Hauptman, Alexander Mikhailichenko

For 4th Collaboration
TLCO9, April 17-21,2009 -Tsukuba, Japan

2009-4-22 Global Design Effort
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Document reflecting MDI statements prepared by MDI team: ILC Note-2009-050

“Functional Requirements on the Design of the Detectors and the Interaction Region of an
e+e- Linear Collider with a Push-Pull Arrangement of Detectors

B.Parker (BNL). A.Mikhailichenko (Cornell Univ.), K.Buesser (DESY). J.Hauptman
(Iowa State Univ.) T.Tauchi (KEK), P.Burrows (Oxford Umiv.). T.Markiewicz,
M.Ormunno, A.Seryi (SLAC)

—The speed of push-pnll operation less than a week.

— Radiation shielding is essential with two detectors occupymg the same Interaction
Region hall.

— Requirement for the magnetic field outside of detector 1s an important factor which
defmes the amount of iron in the detector (or degree of compensation for iron-free
design).

— Vibration stability requirements about 50nm.

— Dimensions of the cavern and beam height above the floor of IR cavern.
— For reference. the detector has its own internal alignment requirements, which typically

mnvolve measuring vertex position with respect to tracker on micron level. and 2
measuring tracker to calorimeter on mm level.

2009-4-22 Global Design Effort

30



H [

o

BASIC PRINCIPLES OF 4T™H AFFECTING MDI

= The dual solenoids plus end wall current coils allow:

rght weight detector allows easy transportation and re-alignment:
* Push-pull concept satisfied easily: platform allows even quicker motion;

2009-4-22

1) Strict confinement of magnetic field inside limited region; second solenoid
closes the flux (minimal configuration).

2) Spectroscopy of muons in magnetic field between solenoids

3) Incorporate FF optics for better stability

4) Modular design which helps in modifications and re-installations

5) lightweight detector having flexible functionality and remarkable accuracy

6) Easiest incorporation of laser optical system for gamma-gamma collisions

* Active alignment-mechanical and electric (tested at FFTB). Vibration of frame and
quads could be reduced to the level required by passive and active systems:

* Final lenses incorporated in detector: stability of Final Doublets (from each side)
stabilization could be arranged easier as they are installed on the same frame:

* Iron is absent: protection arranged by swrrounding (Borated) concrete blocks:

Global Design Effort
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CONCEPTS OF FF OPTICS INSTALLATION

Desectos Trams RPN Active systems for
4 positioning include:
worse \ _ i :
\ | » Stepping motor-driven
T _ = ¥ A micro-positioning movers
t " == S I tested at FFTB);
I Tr T | | (
T .H:“' QTH.QC0 STHLODEX T g | 4 Bﬂsement to . ]?iﬂZ{}E:I_eﬂtfiC fast movers
the ground with active feedback;
A A ' » Dipole windings in each
quadrupole for equivalent
better — 4 approach shift of quadrupole axis in
Detecton Fyame both transverse directions
Active s fo porioning (tested at FFTB).
QF1 5FL.QCLOFEX? |
¥ i Attachment of cryostat
- N .- = - i—"___ with QF1 to the
_.f. OIHLOO8STHLODEX ] .7 : detector frame could be
s Basement to done after positioning
- the Detector :
______ drd —— N 2N " """ detectorinplace

2009-4-22 Global Design Effort 32
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DETECTOR IS WELL STRUCTURED & MODULAR

Fiber Hadronic

b Crystal EM
. Calorimeater m
‘ i ’ ‘ ._ ' E Vertex Datector
_ Outer solencid Muon Spectromater

- .

Flange
Support for End Coll Supportfor End Colls
and FF Lenses ’ and FF Lenses

Inner Solencid Inner Solenoid
support suppon

2009-4-22 Global Design Effort
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14 mrad crossing angle optics fragment

DQCO D ,QD

Flanges
L _

'l
QF1,SF1,QC1,QFEX2

Feedback kicker

Anti-solenoid

Each quad could be moved mechanically + trim coils -

Global Design Effort 34
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Protective walls

] a ] ] [ ] & (] a ] ] - [ ] ) ] ] - & ] a & ] a ] ] [ ] [ ] '] o [-] & @
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Loading detector. Mostly of

equipment attached to the frame
already (solenoids. muon
spectrometer parts, calorimetges”..)

3D SKETCH OF THE CAVERN

Shaft diameter ~16m

Tunnel shields at the cave entrances (Pacmans) not shown (next slide)

Global Design Effort
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SLAC RADIATION PHYSICS NOTE RP-09-08
March 30, 2009

. L]

IR hall dose rate estimates with detector concepts

T Sanam) 2, A Fasson, M. Santanaz, L. Kellers), A Seryiz), 5. Hokmz), S5 Bani

Solenoid : Gem thick lron + 3%cm thick PRI ENTRE MR SN S Sris
Aluminum + Bcm thick Iron for each 0.014 mSvhrkw

Suplemantal Stainless steel
shield
ID=160, OD=400. (120cm thick) | . ———
- ~ —=
=
-—
-
il
| Beam ioss at Beam Cal. |
' " |
. - . o r & -t
"_ " :'-_'::_f'ulf P T I TS, ;u:-'l Unit: mSwhrfkwW
X
Hadron calorimedter ; 150cm thick Concrete shield surmounding the
copper block detectior : 100cm thick for barrel,
150cm thick for endcap.

Fig 3-12-2 Plan view and dose rate distribution in experimental hall for 4" concept
detector with supplemental stainless steel shield. The shield thickness is 120 cm.

] L] ] L] ] [ ] L] ] ] L] ] - [ ] L L ] - L L] ] [ ] L] a L L] ] L] ] [ ] i L] o a & o -] =] o
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CONCLUSIONS

* All MDI questions can be answerad:
* 4th detector can easily accommodate any beam optics:
* It can be easily installed in detector cavern as it has no heavy Iron:

* 4th allows easy motion in cavern for push-pull operation:

* Elements of FF optics mounted on detector frame allow better protection against ground
motion; active system against vibrations;

* Field can be made homogeneous to satisfy tracking system request: measured accurately
as there is no interference from iron (10%):

* Easy upgrade for gamma-gamma if necessary ;

* Modular concept of 4th detector allows easy exchange of different equipment. such as
tracking chamber, vertex detector, sections of calorimeter, gamma-gamma hardware, and
detectors beyond the calorimeter:;

* Current density could be reduced by sectioning to allow NbTi wire by end coil sectioning;

* Engineering stage for coil design must be continued toward practical tests of concept. 30

2009-4-22 Global Design Effort
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IP and Detector Related Instrumentations

April 20, 2009 (9:00-12:30, room 202)

2009-4-22 Global Design Effort 39
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Current status of Shintake Monitor for ATF2

Outline

Quick introduction of Shintake monitor for ATF2
Expected performance for the 37 nm beam

Commissioning status and schedule

Yoshio Kamiya, Takashi Yamanaka, Masahiro Oroku, Youhei Yamaguchi,
Taikan Suehara, Sachio Komamiya, Yosuke Honda, Tatsuya Kume,
Toshiyuki Okugi, Toshiaki Tauchi, Nobuhiro Terunuma, and Shintake
Monitor group

2009-4-22 Global Design Effort
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Vertical beam size --70nm was measured at I[P Phys.Rev.Lett.74:247
med substantial experience in Final Focus design

2009-4-22

PREVIOUS ACHIEVEMENTS OF FINAL FOCUS DESIGN USED IN 4th DESIGN

Beam delivery system —Final Focus Test Beam Facility- FFTB- was constructed to test
FF optics concepts. stabilization, beam size measurements, magnet technology. 1993.

International project with participation of France. Germany. Japan. Russia, USA.

Located at the end of SLAC lmac in a specially build extension housing. Total length
~200m: compensation of chromaticity of FF doublet done by sexmpé‘les.

-2482.1995

& s

In particular, i I_Hlﬂﬁiru;'

» Tested stabilization of few long strings of magnets. Ak
representing functional electro-optical blocks (such as
final telescope etc) with stretched wire.

» Tested active magnet alignment.

* Introduced and tested ballistic method for FF alignment *

Tested new-type of beam size monitor for nm scale

Global Design Effort 41



ILC R&D KEK ATF > ATF2

QM12,13,14,15,16
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ATF2 Qptics (v3.8)
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Schematic drawing of Shintake monitor

Shintake monitor is currently the only demonstrated

monitor that can measure a sub-micron or less beam size.

target characteristics

laser based target --- non-destructive
interference fringes --- very fine, periodical structure

Interferometer

Table i -ray Detactor

Compton Scattered
Y AG - Laser

Electron
Beam

Focusing
Mag net Scanier

Interference
Fringes

i b
.;' -5
Ard

2009-4-22 Global Design Effort
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How to analyze the gamma-ray intensit 20th Apr. 2009 ATF2 TILCO9 3119
Patiemn of fringe cas_i: mf_‘ﬁﬁ nm fnnge I}Il:{‘.l'l small beam size
E_ pof i - -|large beam sizg
-------- N R N
Fringe pitch I E oE *
0.7 { i
e — 0.6 _ ........ ...... I Y N
E D5F : ' Ny
E [V — 1. _ i IS S S S
Lt 0.3 = 1. -.. .....
small B UE '
S v
electron beam -E R | SR S
= ':'u: 14:{u 200 T 200 500

Position of Fringe[nm]
[N = NC Amplitude
Modulation Depth [ 1= | 377~

Average

_ _d ."Im (| cos 20|
Beam Size {T”_Ev I1|l\ 7

large

d - Fringe pitch
2¢ : Crossing angle
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Optics design for ATF2 (wide dynamic range, from several micron to 20 nm)

2 deg. mode
(1 - 6 microns)

8 deg. mode
(0.3 - 2 microns)

laser wave length of 532 nm

to see small beam size of
several tens of nm

four crossing mode for vertical

one laser wire mode for horizontal

30 deg. mode 174 deg. mode laser wire mode )
(80 - 400 nm) (20 - 100 nm) (3 microns)
g 2
E " 1. e
-0 = +0 F ,..;L_-g, . o~ B
e v |l Iy > 1=
g S ‘le\“*s > | N g
—_— ) "—| -- ra "J--—
H f % IS
*IJ b N # LTﬁ ‘i‘"k"
=
S

2009-4-22
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Laser system

Q-switched Nd:YAG laser
(GCR-3 Spectra Physics)

Wavelength:
532 nm (2nd Harmonics)

Pulsc duration:
8 nsec (FWHM)

Repetition frequency:
variable (2-15 Hz)

Pulse energy:
400 mJ/pulse

Pointing stability:
10 micro-rad

Line width:
< 0.003 cmaA-1

2009-4-22

optics in the laser hut

il D[i [  10%4 ren veavekngth
1064 nm ]|
532 ltte@ato]  SHG Md:YaG Fulsed Laser
whe
Y F3D
| i I . ke _:[]
= T r - L
=500 rem f=-100mm §=458.7 mm
w
Lt > | |
| I ) . . CCDCamera | 1
o dlagnostlc section
SiPN 7 Pholodiod . T:Ir
Phoiodiode ‘ndinde Laszr Transporl
. Seed Laser
= Main Laser

'

/1064 nm Attenator

Global Design Effort
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Gamma-ray detector

adopted a multilayer structure and a shower shape analysis

Scintillator: Csl(Ti)

Density: 4.51 g/cmA3

Size: T0 x5 x 33 cm

4 front layers of 1 cm thickness
rear block of 29 cm thickness

PMT: R7400U (Hamamatsu)

Photocathode: Bialkali
Photocathode aresa: 8 mm in diameter

Typical gain: 7x10A5
Directly attached on the Scint.

20th Apr. 2009 ATF2 TILCOS 819

Global Design Effort
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Main optical table

Size: 1.7 x 1.6 mA2
Several tens of optical elements

Global Design Effort
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Simulated signal modulation (Performance estimation)

S fitting curve
%1505 —
£ 140F L .
LI ot 15 * = e
2T I L L | from this fitting curve
Emn_ ~= by _ -
E ) s = :r'r;{(ﬂ'yjl = 0.6
= B0 L -
oL 1 s bt * _ oag
E B B . . corresponds to 0, = 38.3 nm
g a0F BN
20F _x
U:

—30 0 s0 100 150 200 250
relative position (nm}

Two kinds of error sources:

A. Jittering along vertical axis (gamma-ray intensity) in the scattered plot
(mainly tfrom a detector resolution, electron timing, etc..)

B. Jittering along horizontal axis (relative position) in the scattered plot
(mainly from laser fringe stability, electron position jitter)
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entries

2009-4-22

Simulated beam size disribution with the errors

16

14

12

10

lOG entrieé

estimated beam size:

38 nm

2.7 nm

40

resolution of measurement:

35 40 45 %0
beam size (nm)

37 nm
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How to collide (laser wire mode in March)

1. beam orbit tuning from the beginning of the EXT line (6 - 8 hours)
. beam angle adjustment using two screens (~ 0.5 hours)
(MS1IP@IP and MSPIP@80 cm downstream)
Dispersion collection using QF1 (~ 0.5 hours)
Minimize beam size using QDO (~ 0.5 hours)
check the angle using the brems. from the MSPIP (~ 0.5 hours)
laser optics tuning including waist position adjustment (0.5 - 1T hours)
move the laser to overlap images on the IP screen (MS11P)
scan in horizontal and timing

MJ

RN AW

Horizontal: 10 mm :
| — | '

-]

Vertical:10 mm
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Signal from 8 deg. mode

| Energy Deposit |

2

2
1.8
1.6
1.4

Energy Deposit [GeV]

1.2

1
a8

0.6
04
0.2

g

%ﬁ%ﬂ: .i'}{i ﬁ{ H .

tl:'l ﬂ.;l u.'z
Vertical Laser Position [mm]

Red plots are for laser-on, Black plots are for laser-off

The another laser stay at the assumed IP position (pinhole position).

We observed clear excess signal on the background level.

Offline analysis is going on. The results will be presented at PAC09

2009-4-22
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Summary

All the main components of the Shintake monitor system had been
installed without any serious problem.

Expected resolution was evaluated to be 3 nm at 37 nm beam.

Gamma-ray signal was observed with the laser wire mode in Feb.-Mar.

and convoluted beam size was measured in horizontal.

We also succeeded to observe signal with the 8 deg. mode in April.
Commissioning of the 8 deg. mode is going on.

2009-4-22 Global Design Effort
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UHIVERSITY OF

OXFORD

MONALISA

 |LC roles and requirements
* Interferometer measurements
 Recent results

* Highlights 2009/10

M.S. Warden, P_A. Coe, D. Urner and A. Reichold

2009-4-22 Global Design Effort
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ILC detectors

» All 3 concepts call for interferometer system
— letters of intent mention the idea
— 19 Apr push pull ACFA and GDE/BDS session

« Later detailed engineering

— where and how to arrange lines of sight
— trade off between different options

« studies at ATF-2 and CLIC will inform this process
— other outstanding issues would include:

» monitoring cold mass non-trivial

« opening / closing lines of sight not yet mentioned in
push-pull plans — probably too early to discuss now

2009-4-22 Global Design Effort
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Roles at ILC

« Monitor most position sensitive magnets
— Final focus quadrupoles
— Energy chicane magnets
— Beam delivery system

* Provide independent monitor of position
— Cross check beam-based measurements
— Provides measurement when beams absent
— Help relocation after push-pull

2009-4-22 Global Design Effort
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(Random example)
ILD Letter of Intent

« QDO alignment

DETECTOR INTEGRATION
MACHINE CETECTCR INTERFACE

which is suspended from the TPC end flanges. The QD0 magnets reside cn actuators in
their support stroctare and are monitored using an interferometric laser alignment system
like MONALISA [139]. The serviee cryostat for the supply of the QDO magnets on the beam
line, in the garage position and during the push-pull operations are located at the bases of
the pillars and move with the platform.

The stability of the QDO support structure has been studied. The vibrations inducad by
gronnd motions are at most 2.2 nm at 8.3 Hz which is below the limits of 50 nm defined in
the minimum requirements document [127].

Global Design Effort
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Interferometer: Distance meter

» Operates in two modes

— Absolute Distance (< um resolution)
— Displacement measurement (nm resolution)

1 1

‘Absolute distance —
Displacement

 Two modes combined
— Displacements referred to absolute distance
— Tolerant to interruption of measurements

2009-4-22 Global Design Effort
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Highlights 2009 / 2010
+ |nstallation at ATF-2

— July 09 install, test vacuum vessel at ATF2
— Autumn install, test optics at ATF2

— Commissioned system by Jan/Feb 2010
« Test magnet at CLIC

— Simple initial interferometers mid 2010

— Upgrade to CSM tests 2011

« Laser stabilisation system at Oxford
— to provide Rb frequency reference
— commissioning in 2009

2009-4-22 Global Design Effort
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ATF 2 Installation 2009

shintake table. Double bellow system

— encloses vacuum in
centre

— high pressure outer

CSM interferometers
— lines of sight along centre
— reflectars on Shintake
— launch heads on QDO

Monitoring CLIC magnet 2010

» Test several points along
the magnet

— at first independent DMs

Magnet

* Compare readings with
accelerometers
— on the magnet
— and on the floor
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Summary

* Installation at ATF-2 2009 / 2010
 |nstallation at CLIC test magnet 2010/11

« System testing / development ongoing at
Oxford

Valuable information from this programme
feeds directly into ILC and CLIC
requirements for interferometric monitoring
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CAVITY BEAM ORBIT
TILT MONITOR

Tohoku university Daisuke Okamoto

contents

. Motivation

. Principle

. Design

. Expected performance
. Conclusion

TILCO9

Global Design Effort
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Motivation

This monitor measures the beam orbit tilt
with high precision.

It can be a useful tool to monitor beam 1n many case.

Feature: We can get the tilt date from only one cavity,
not necessary two point data.

Beam line Tilted beam

Measure B with high precision
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Principle-Resonant mode
Tilt monitor uses monopole mode.
Electric field distribution

Nominal beam Tilted beam

no excited excited

i AT

U (excited energy) « 6° (including time transit factor)

2009-4-22 Global Design Effort
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Expected performance
Evaluating the extracted power
P(out)[W]

2.00E-14 |
Output power[ W]« ©

Thermal noise

Determined by temperature(T)
and bandwidth(Af) 6.00E-14

PTN — KBTA f 4.00E-14

Room temperature 300[K] 2.00E-14
Bandwidth ~3MHz

PTN S el [W] 0.00E+00

0.02 0.04 0.06
Orbit angle[urad]

The limitation :30nrad
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Development of Pair-monitor

Y.Sato , H.Ikeda B, K.Ito . A.Miyamoto €, T.Nagamine *,
R.Sasaki®, Y.Takubo #, T.Tauchi ¢, H. Yamamoto *
A : Tohoku University, B : JAXA, C: KEK

Outline
1. Introduction
*  Pair-monitor
2. Development of readout ASIC
*  Design and layout
*  Operation test
3. Development of Pair-monitor with SOI technology

Summary

2009-4-22 Global Design Effort
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;,'f Pair-monitor
Pair-monitor 1s a silicon pixel detector

to measure the beam profile at IP.

F
e’ beam
* The distribution of the pair B.G. is used. hm; IP h
e

— The same charges with respect to the
oncoming beam are scattered with large angle.
The scattered particles have information on beam shape.
* The location will be in front Df the BeamCal.

1 Distribution of pair B.G.

“ || 1o, Inommal)

_#..b._l__:_;ér:;.ggli‘[f lem]:

Pair- ]Ilﬂll.'llt[l'l
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"';': Prototype of Readout ASIC

The prototype of the readout ASIC was developed.
Prototype ASIC

* Production process : 0.25 pm TSMC

* Chip size : 4 X 4mm?

» #of pixel : 36 (=6x6)

 Pixel size : 400 x 400 um?

» Sensor will be bump-bonded to the ASIC.
* The chip was packaged in a PGA144.

— The production of the readout ASIC

was done 1 Oct. 2008.
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"’{: Pair-monitor with SOI technology

SOI (Silicon On Insulator) technology will be used

for development of the pair-monitor.

SOI pixel detector

» The sensor and readout electronics are integrated

in the SOIT substrate. (monolithic)

SOT Pixe! Detector o /
— = .
. .!_-"
— High speed S e -.|.__ PMOSTT— T ivos_g 1
(Buried Oxide? A T = S0 - =
— Lower power ne D
— Thin device
Sensar

— Low maternal

{High Resistive
Substrate) 7

Development of the Pair-monitor with SOI technology was started.

participating in MPW (Multi Project Wafer) Run al KEK.

2009-4-22 Global Design Effort
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E!;': Prototype of SOI chip

For the next prototype. only the readout ASIC will be developed.
The layout of the readout ASIC was finalized.

Prototype ASIC

* Production process : FD - SOI CMOS 0.2 um

e Chip size : 2.5 x 2.5 mm?

» #ofpixel :9(=3x3)

* Design of the ASIC 1s modified a little.

— Pole-zero cancellation

Lavout of readout ASIC

IENEEREENEEEENIERENE M

W 6°g

— One comparator — Two CDl]l]JElI'HtDI'S

TOT circuit — RC circuat

The operation test will be started in 2009. <

Global Design Effort
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,,’{: Summary

Pair-monitor 1s the silicon pixel detector

to measure the beam profile at IP.

The prototype of the readout ASIC was developed.
— The chip works correctly as designed.

The next readout ASIC will be developed with SOT technology.
- The layout was finalized.

- The operation test will be started in 2009.

Global Design Effort
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TILC'09, Tskuba, Japan, 17-21 April 2009

SiD FCAL

Takashi Maruyama
Tom Markiewicz
SLAC

Contributors:

SLAC M. Breidenbach FNAL W. Cooper
G. Haller K. Krempetz
T. Markiewicz BENL W. Morse

T. Maruyama Oregon D. Strom
M. Oriunno
Colorado U. Nauenberg
J. Gill
G. Oleinik
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SiD Forward Region

Borated Poly
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73



e
1o

SiD Forward Region

LumiCa BeamCa
20 layers of 2.5 mm W + 50 layers of 2.5 mm W
10 layers of 5.0 mm W N

— Ve

| | | — \ T AT T
‘ | ?L\ T i s
__,_.—'_'_._ e

Beampipe 3cm-thick Tungsten Mask / _
+/- 94 mrad (detector) 13cm-thick EoratedPoly

+101 mrad, -87mrad (ext. line)

Centered on the outgoing beam line
3/24
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Energy resolution

20 layers of 2.5mm W+

10 layers of 5.0mm W

Energy resolution
parameter is dependent

on energy
- 15%/E at low energy

- 20%!/ VE at high energy

Enerqgy leakage is small
even at 500 GeV.

Oeposited Enengy { BN

T T
- 10 ey —]
10 G av
50 4 eV
0o Goev
I50 4 eV —
\ - 500 G eV
\ 'J---*"-. |
3 . _
e .
> -
N \ i
IH |
N,
i\
-'""L_, -
i L L“L*w'-:-:-“'ﬁ
in 15 20 [
Layer
24
i
= AE/E=a /NE
5 miL
|
TR
= -
E
2 16
Z
i
141+
12+
10 1 1 1 1 +
m an Im a =

Ernnuy (S ui)
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Luminosity measurement

» Luminosity precision goal AL /L <103 S
— 105 WHW- events in 5 years (500 fb-) ||
* 5LIL=(Nrec'Ngen)ngen S R
— Bhabha do/d6 ~ 1/6° Z "[1|4
— AL/L~2 AB/6,,, , ABis a systematic RN RS
error. “ﬂl
» AB must be less than ~20purad to reach Mgy,
AL/L =103 I Iz
— Detector radial location must be know
within 30um.
- Bhabha event rate
— N,_, /BX @ILC 500 Nominal= S
59[1/6%,, —16% ]®inmrads) (§ | 46mrad  86mrad
— 30evisecforf, =46 mrad, 6, =36 | |
mrad :
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Forward Integration

»392 1616 mm

10mm steel Deformations in mm

i

LowZee&Beamcal

N
Sl '_ Y

Clam-shell

2009-4-22 Global Design Effort 7



e
1O
Unresolved Issues

LumiCal

— Readout design

— Petal-to-Petal dead space

— Reproducible alignment to < 30 um and verification
BeamCal

— Choice of sensor

— Readout design

— Petal-to-Petal dead space

— Electronics cooling

BeamPlipe

— HOM heating, cooling & wakefields due to abrupt radial
transitions

Global FCAL
— Integration
— Installation and servicing

22/24
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i reelimborntion

20 Apnl 2009

2009-4-22

Forward Calorimetry
S.Schuwalow, DESY

LumiCal

BeamCal & Pair Monitor

Data Transfer & Integration

Priority R&D Topics

Challenges of Very Forward Detectors

TH C0O9 Tsukuba

Global Design Effort
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Calorimeters in the very forward region (14 mrad xa)

1st conical BP

BeamCal

LumiCal
Sensitive

| | \ 3
Pum
ECalring  Flange & LHCal g |
bellow

Pair Moni

BeamCal
20 Apnl 2009 TILCO9 Tsukuba )
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: + one more calorimeter, GamcCal

[ horat
A

~ 180 m from IP

< 1 mrad aperture (beamstrahlung photons)
Integrated Beamstrahlung Spectrometer

EM calorimeter to

detect converted

i electrons (positrons)
A EE L “:'I'i‘ S
— e
W a0 | 202 34 206 2W gl
Thin foil to convert e—
I::e.ums? r‘ah!ung []- beam strhiung gamma's
Phﬂ"'ﬂ ns - pealtrmna produced at fall
] - tungsteniquart: mandwich
Measuring only the total photon energy improves
the measurement of beam parameters
SIgru'Fl-::t:u'vrl‘l*:.ar | (reduced cnr'r'el'ahans}
20 April 2009 TILCO9 Tsukuba 3
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LumiCal

P s

Precise Luminosity measurement

Gauge process: e* e~ e*e (7)

L=N/o¢ Goal: Precision <103

AR ¢
Count Bhabha
events

Events

ilalsI M Challenges:
theo ry - compact calorimeter
(small Moliere radius)

- small bias in 6 (< prad)
- small bias in energy scale
(01%)

20 April 2009 1 ILCOY Tsukuba

82
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AR

FE Electronics, LumiCal

First successful tests of the andlog part with a single pad sensor

g = PADEZREZE - DDIIICEBSE4
Ve = HIEO RT3 1 3T 2 1
 praryus = 7B 1ES545 = 1 AERAEOTE
Cpie, ™ YAZZION = DATIORTEZD
WPY, ., = 244020440 = 14TZ251 T8
€y, = BIL1ERENTT 1 TAZETSTE
eMncl = 484 Br56T

T Rl ke san
2000 2200 2400 2600 2800 3000 3200 3400 3600 2800
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BeamCal, Pair Monitor, GamCal

bOEIIﬂﬂ
i el

E_palra (BCAL) and E_photon

E

o o

Fast analog summation of pad-groups

g BeamCal, Pair

using beamstrahlung;

E

20

offaet_yi2 (nm)

BeamCal
Hermeticity,

- P . - .

R \_‘h Monitor, GamCal
E:: = y ““a__‘_‘, Fast feedback for beam
- ‘ tuning, beam diagnostics

BE-:I.T'I'H |.'l arameter
determination on percent

level

Challenges:

Electron veto at low angle:

- compact calorimeter

Mask for the inner
detectors

20 April 2009

(small Moliere radius)

100

- radiation hard sensors

(~ M&y)

an

- fast readout

Efficiency [%]

40

20

TILCD9 Tsukuba

Global Design Effort
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4 A A E W W = wm -+
a8
[ )
BE = 30 GV
E = 100 Gev
L A E = 230 Ca¥

.' a2 I I
2 3 4 L [
Radius [em]
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Test Beam Equipment and sensor tests

Setup used for radiation
hardness tests at the
SDALIMNAC accelerator

TU Darmstadt

exit window
of beam line

collimator (I,

sensor box (I,., Ty, HV) Faraday cup (T, Te)

Completed and more comfortable: more efficient use of the beam

2009-4-22 Global Design Effort 85



e
1o

[ 1
g azellgberation

# of pixel: 36

S0T Pisel Detector

P

BOX o T

Prototype produced and successfully tested

Pair Monitor

ASIC for the pair monitor
.25 mm TSMC technology

Pixel size: 400 x 400 mm2
Bump bonding to a sensor

;ﬁe_ﬁdout cells

Input
l_’| Amplifier }—7 comparator }—|

Count register
= 16

L 3

8-hit counter | #

Pair monitor will use SoI technology,

CBuried :IH'.l'JI::--\--

Sensor and readout ASIC embeddd in the same wafer;

prototype 2009
(High Resistiws

2009-4-22

Substrote) /

Global Design Effort
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ILD Integration

L |
LumiCal " !|

|

!
.
.
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| sz Beampipe Design
Cylindrical, full Be, inner radius 5.5 cm

Conical, central part Be (14 mrad crossing angle)

Pra: facilitates mechanics, vacuum
Contra:material in front of LumiCal, pre-
showering, electron measurement?

Pro: minimum material in front of LumiCal
Contra: vacuum, HOM, mechanics

Difference in the BEhabha count rate:
(1 £2) x 10 uncritical |

However: don't use the 'free space’ for
other purposes!

(Al Possible
eampipe () ?_, solution
Thin perforated 'pair envelope' =
Carbon-fiber shie
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Conclusions

2009-4-22

Priority topics within FCAL:

Large area radiation hard sensors for calorimetry (BeamCal)

Precise position measurement of electromagnetic showers
(Sensors for LumiCal, position monitoring)

ASICS with high readout speed, large dynamic range,
large buffering depth and low power dissipation,

allowing fast feedback for luminosity optimization

Prototyping and test of more complex subsystems
to prepare compact sampling calerimeters

Global Design Effort
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,-'l'l: Final Conclusions
ILC MDIs have progressed in 3 detectors
push-pull schemes, radiation environment
simulations, IP beam pipe designs,...
also, in IP beam dimensional properties’
instrumentation and beam physical
characteristic's measurement technique
developments....keep going |

Thanks to MDI speakers, participants
and conveners to this summary!

2009-4-22 Global Design Effort 90



	TILC09 MDI Summary��J. Gao��ACFA Plenary (Main Convention Hall)��Tuesday 21 April 2009�
	TILC09 AFCA MDI Session Schedule
	TILC09 ACFA MDI program
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	ILC R&D  KEK ATF  ATF2
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90

