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ILD QD0 Integration

6MDI/Integration meeting M. Joré – ILD beam height studies

Reminder of the present design

• Solution of double tube support for the forward region :
– Inner tube fixed to the machine concrete on beam for QD0
– Outer tube supported with pillar and tension rod

– Pillar is used to support QD0 off beam Machine concrete

Pillar

QD0 cryo box

Double tubes

Platform



Possible Change of Crossing Angle



Current QD0 Design (BNL)
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Some%relevant%facts%re.%present%14%mrad%baseline.%%

ILC$Ac'vely$Shielded$QD0$

!  QD0%uses%an%“ac;ve%shielding%concept”%that%
reduces%the%B@field%in%both%the%inner%and%
outer%regions%but%fields%adds%between%coils.%

!  But%it%naturally%preserves%good%field%quality%
(maintains%proper%quadrupole%symmetry).%

Two$Part$“Split$QD0$Coil”$

!  Combined%quad%and%dipole%external%fields%
%%%%%%%give%low@field%“sweet%spot”%outside%coils.%
!  So%passive%shielding%works%without%spoiling%
%%%%%%%field%inside%the%main%aperture.%

R1% R2%

Inner%&% Outer%&%+%

R1%
R2%(% )

4%

First%extrac;on%quadrupole%
(uses%ac;ve%shielding)%

The%main%QD0%
ac;vely%shielded%coil%
consists%of%two%sec;ons.%%



New QD0 Design Ideas (B. Parker)
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So#why#does#this#work#and#how#do#we#use#it?#

QD0#

Extrac8on#
Beam#Line#

Quadrupole#
Sweet#Spot#Coil#

Dipole#Sweet#
Spot#Coil#

ILC$QD0$Sweet$Spot$Coil$Schema4c$

!  By#construc8on#the#combined#sweet#
spot#coil#fields#are#zero#at#the#QD0#
axis#but#nonBzero#at#the#extrac8on#
beam#line#axis.#

!  The#sweet#spot#coil#strength#is#thus#
independently#adjustable#from#QD0.#

!  Unlike#using#an#ac8ve#cancel#coil#the#
sweet#spot#coil#does#not#“weaken”#
QD0;#the#QD0#coil#has#more#margin.#

!  Now#there#is#some#focusing#at#the#
extrac8on#line#that#starts#with#the#
same#L*#as#the#main#QD0#field#
(reduced#extrac8on#line#beam#loss?).#

!  The#extrac8on#line#beam#pipe#can#be#
made#with#quite#large#but...#

!  The#outer#coil#size#(&#QD0#cryostat)#
diameter#can#s8ll#be#made#smaller.#



• New QD0 design could reduce crossing angle from 
14 mrad to ~10 mrad


• Possible benefits for ILC/ILD:

• Crab crossing cavities could run with less 

voltage - less risk

• Reduce need for anti-DID?


• probably still required - need further 
studies…

Crossing Angle and ILD



The Push to Smaller L*



L* Discussion

General Considerations / Comments 
• Unequal L* is not a fundamental design or cost issue 

–  We have feasible optics solutions! 
 

• Primary issue is operational lumi performance and risk mitigation 
– harder to quantify, so arguments tend to be more fuzzy 

 
• L* is a fundamental parameter that drives many critical design features of the BDS. 

As L* gets longer 
– Chromatic (and geometric) corrections become more challenging 
– Overall larger beta functions drive tolerances (field and alignment) become more demanding 
– Shielding IR from SR fan becomes harder 

• collimation depth becomes tighter for fixed IR apertures 
• tighter collimation tighter jitter tolerances from wakefields etc. 

 
• Bottom line: for the accelerator, shorter is better, and 

 
• Having different L* will cause significant tuning differences between detectors 

– both lumi and background 
– negative impact on push-pull recovery times 
– difficult to guarantee equal luminosity performance! 



Effects of L* 
• Larger L* -> less (uncorrected) lumi through 

chromatic dilution of beam size 
• Compensate with FFS optics design using 

high order magnets 
– Sextupoles, Octupoles 

• Correction  involves  “balancing  act”  using  
quads, sextuples, octupoles to very precisely 
cancel chromaticity as well as up to 3rd or 4th 
order geometric & chromo-geometric terms 
introduced by the correction itself. 

• Errors are introduced into lattice in real 
machine (alignment, finite accuracy magnet 
fields, unwanted higher-order field 
components in magnets, orbit errors etc) 
and must be compensated using pre-defined 
tuning algorithms based on experimentally 
observable parameters. 

• In general terms, smaller L* = better 
expected luminosity performance. 
 

f = L* 

  ξy
*           L*

y / β＊y 

Δσ/σ ~ σE.L*/β* 
(9.0-11.6) for ILC baseline  



Effects of L* 
• Larger L* -> less (uncorrected) lumi through 

chromatic dilution of beam size 
• Compensate with FFS optics design using 

high order magnets 
– Sextupoles, Octupoles 

• Correction  involves  “balancing  act”  using  
quads, sextuples, octupoles to very precisely 
cancel chromaticity as well as up to 3rd or 4th 
order geometric & chromo-geometric terms 
introduced by the correction itself. 

• Errors are introduced into lattice in real 
machine (alignment, finite accuracy magnet 
fields, unwanted higher-order field 
components in magnets, orbit errors etc) 
and must be compensated using pre-defined 
tuning algorithms based on experimentally 
observable parameters. 

• In general terms, smaller L* = better 
expected luminosity performance. 
 

f = L* 

  ξy
*           L*

y / β＊y 

Δσ/σ ~ σE.L*/β* 
(9.0-11.6) for ILC baseline  

ILC BDS group is preparing an official change 
request for an equal L*<= 4m for both detectors 



QF1/QD0 Configuration Discussion within BDS
4.61m8.81m

LQF1/LQD0=1 91
RDR optics
(Original)

IP

LQF1/LQD0=1.91 (Original)

LQF1/LQD0=2 28
QD0 L*=3.51m

QD0QF1

SiD

4.61m
LQF1/LQD0=2.28

LQF1/LQD0 1 88
QD0 L*=4.50m

Push-pull0.5m
ILD

10.50m

5.60m
LQF1/LQD0=1.88

5.10m0.5m

LQF1/LQD0=2.06 QF1 L*=9.5m

10.00m
Fixed 4.0mLarger than original In yesterday discussion, 

we discussed to move to L*=4.00m.0.5m

LQF1/LQD0=1.96
QF1 L*=9.0m

Almost comparable to original

When we can move QF1 upstream by 0.5m for L*=4.00m, 
I think L*=4.0m is better than L*=4.5m (we need check whether this assumption is correct or not).

But, I’m not sure which are better for (QD0 L*=4.50m, QF1 L*=9.5m) or (QD0 L*=4.0m, QF1=9.5m ).But, I m not sure which are better for (QD0 L 4.50m, QF1 L 9.5m) or (QD0 L 4.0m, QF1 9.5m ).

Shall we decide at LCWS ?  
If YES,  I will investigate the tolerances for above 3 optics by the LCWS.   



ILD Dimensions
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ILD Dimensions
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L*=4.4m



• SiD has actually 
L*=3.5m


• Can accommodate 
anything between 
2.6 and 4.5m


• SiD supports the 
ILC change 
request and 
pushes for small L*

SiD Schematic 
(Door Closed) 

2014.09.03 SiD MDI U. Tokyo T. Markiewicz/SLAC 

HCAL Door Yoke PACMAN 

QD0 Cryostat QF1 
Cryostat 

QD0 
L*=3.5m 

QF1  
L*=9.5m 

QD0 Service Pipe 

FB Kicker 

FB 
BPM 

BeamCal 

PolyCarbonate 

LumiCal 

W Mask 
Beampipe 

E
C
A
L 

Movers 

Beampipe 
Spider 
Support 

Bellows & 
Flange 

3 of 51 

1m 1m 

L* at SiD



QD0 and FCAL Support in ILD

21MDI/Integration meeting @ LLR M. Joré – ILD integration studies

Forward region

• Support tube which supports all these components
– Forward Calos : LumiCal, ECal ring, LHCal, BeamCal
– Vacuum components and beam diagnostics
– Final focus magnet (big challenge!)

Push-pull 
Valves

Support tube

ECal ring

BeamCal

BPM

QD0 
magnet

LHCal

LumiCal

Pump +
gauges

Kicker

Valve

5.5. ILD - machine-detector interface and experimental area

Figure III-5.18
Left: support system
of the QD0 magnets
in ILD; the inner parts
of the detector and
the end caps are not
shown [198]. Right:
double-tube support
structure for the QD0
magnet and the for-
ward calorimeters.

Figure III-5.19
The interaction region
of ILD.

without the need to break the machine vacuum (see Figure III-5.9). In addition, the QD0 magnets
are coupled via the pillar directly to the platform and limit in that way the number of other vibration
sources. Simulations taking into account realistic ground motion spectra for di�erent sample sites
have been done to understand the vibration amplification in the QD0 support system [363]. These
studies show that, with the exception of very noisy sites, the requirements for the QD0 magnets are
fulfilled with large safety margins. Even if the additional amplification characteristics of the platform
(c.f. [364]) are taken into account, the total integrated vibration amplitudes are expected to be in the
order of less than 10 nm for frequencies above 1 Hz.

The proper alignment of the QD0 magnets with respect to the axis that is defined by the
QF1 quadrupoles is also of crucial importance. While the alignment accuracy of the detector axis
after the movement into the beamline is moderate (horizontal: ± 1 mm and ± 100 µrad), the
requirements for the initial alignment of the quadrupoles are much tighter: ± 50 µm and ± 20 µrad.
An alignment system that comprises an independent mover system for the magnets and frequency
scanning interferometers is part of the detector design.

5.5.3 Beam pipe and interaction region

The central interaction region of ILD comprises the beam pipe, the surrounding silicon detectors, the
forward calorimeters and the interface to the QD0 magnets (see Figure III-5.19).

The most delicate component of this region is the very light beam pipe made from Beryllium,
that is surrounded by the vertex detector and the intermediate silicon tracking devices. A carbon
fibre reinforced cylindrical structure will form the mechanical support for these elements. This tube is
attached to the inner field cage of the surrounding time projection chamber (not shown in the figure).
As the horizontal alignment tolerance of the detector axis after push-pull operations is ±1 mm, an
adjustment system is needed to eventually re-align the tube structure with the beam pipe and the
inner tracking detectors. This is especially important to keep the stay-clear distances to the tracks of
the beam induced background particles within the beam pipe.

The beam pipe opens conically away from the interaction point to allow enough space for the
beam induced background, most importantly the electron-positron pairs from beamstrahlung. The
shape of the beam pipe results in a rather large volume that needs to be kept evacuated by means of

Detectors: ILD Detailed Baseline Design ILC Technical Design Report: Volume 4, Part III 279



ILD Forward Region
 

FIGURE 2.4.3.3 ECal ring mechanical design 
 
 
 

The final configuration of the forward components is the following: 
 

BeamCal

Pump
LHCal

LumiCal
Sensitive 
volume

ECal ring Flange & 
bellow

1st conical BP

BeamCal

Pump
LHCal

LumiCal
Sensitive 
volume

ECal ring Flange & 
bellow

1st conical BP

 
FIGURE 2.4.3.4 Vertical section of the Forward Calorimeters region 
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!
!
!
!
!
!
!

• Detailed design of forward region:

• LumiCal, LHCAL, BeamCal

• Beam Pipe, Bellows, Flanges, Vacuum Pumps

• Optimised (many FTEs in the last ~10y) for 


• operations: no FCAL or masks inside the tracking volume

• assembly and maintenance

• physics: VTX (occupancies and layer radii), FCAL performance, hermeticity

Current Lower Constraints on L*
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FCAL Integration

3.5. Forward calorimetry

3.5.1 Mechanical concept

Monte Carlo simulations have been performed to optimise the design. In both calorimeters a robust
electron and photon shower measurement is essential, making a small Molière radius preferable.
Compact, cylindrical sandwich calorimeters using tungsten absorber disks of one radiation length
thickness, interspersed with finely segmented silicon (LumiCal) or GaAs (BeamCal) sensor planes,
as sketched in Figure III-3.24, are found to match the requirements [310]. For the innermost part
of BeamCal, adjacent to the beam-pipes, also Chemical Vapour Deposition (CVD) diamond sensors
are considered. Since LumiCal is used to measure precisely the polar angle of scattered electrons2, it
must be centred around the outgoing beam.

Both calorimeters consist of two half-cylinders. The tungsten absorber disks are embedded in
a mechanical frame stabilised by steel rods. Finite element calculations were done for the support
structure to ensure the necessary precision and stability. The sensors are fixed on the tungsten
half-disks and connected via a flexible PCB to the front-end readout. The gap between the absorber
disks is minimised to about 1 mm to achieve the smallest possible Molière radius.

The distance between the two calorimeters of LumiCal and the position of the beam with respect
to the calorimeter axis must be known to about 1 mm and 500 µm, respectively. A laser based
position monitoring system has been developed [313] to control the position of LumiCal e.g. with
respect to QD0 with the necessary precision.

3.5.2 LumiCal

Bhabha scattering will be used as the gauge process for the luminosity measurement. The cross
section can be calculated precisely from theory [314], and the luminosity, L, is obtained as L = N

B

/‡
B

,
where ‡

B

is the integral of the di�erential cross section over the considered polar angle range, and
N

B

the number of counted events in the same range. Bhabha scattering events were generated using
the BHWIDE generator [315]. Electromagnetic showers were simulated and reconstructed using the
standard ILD software tools. The sensor pad size was chosen to obtain su�cient polar angle resolution
and to keep the polar angle measurement bias small for fully contained electron showers [310]. The
energy resolution is ‡

E

/E = a
res

/


E
beam

(GeV), where E and ‡
E

are, respectively, the central value
and the standard deviation of the distribution of the energy deposited in the sensors for a beam of
electrons with energy E

beam

and a
res

= (0.21 ± 0.02)
Ô

GeV, as shown in Figure III-3.25. From
the energy depositions in the pads for the passage of minimum ionising particles and for showers of

2‘Electrons’ is used here to describe equally electrons and positrons originating from Bhabha scattering.

Figure III-3.24. Left: The very forward region of the ILD detector. LumiCal, BeamCal and LHCAL are carried
by the support tube for the final focusing quadrupole QD0 and the beam-pipe. TPC denotes the central track
chamber, ECAL the electromagnetic and HCAL the hadron calorimeter. Right: A half layer of an absorber disk with
a sensor sector and front-end electronics.

Detectors: ILD Detailed Baseline Design ILC Technical Design Report: Volume 4, Part III 241

Chapter 3. ILD Calorimeter System

250 GeV electrons [316], the distribution of the charge deposited in a single pad, Q
pad

, was estimated
to range between 4 < Q

pad

< 6000 fC. Signal digitisation with a 10-bit ADC preserves the energy
measurement.

Prototypes of LumiCal sensors have been designed and manufactured by Hamamatsu Photonics.
Their shape is a ring segment of 30¶. The thickness of the n-type silicon bulk is 0.320 mm. The pitch
of the concentric p+ pads is 1.8 mm and the gap between two pads is 0.1 mm. The bias voltage for
full depletion ranges between 39 and 45 V, and the leakage currents per pad are below 5 nA. Pad
capacitances between 8 pF for the smallest pads and 25 pF for the largest pads were measured [317].

3.5.3 BeamCal

BeamCal will be hit after each bunch-crossing by a large amount of beamstrahlung pairs. For the
current ILC beam-parameter set [318], beamstrahlung pairs were generated with the GUINEA-PIG
program [319]. Inside the ILD detector an anti-DID field [320] was assumed. The energy deposited
in the sensors of BeamCal per bunch crossing allow a bunch-by-bunch luminosity estimate and the
determination of beam parameters with a precision of better than 10% [311]. Applying a shower-
finding algorithm, single high energy electrons, as illustrated in Figure III-3.25. can be detected with
high e�ciency even at low polar angles.

The signals expected on the pads range up to 40 pC. Digitising with a 10-bit ADC has no impact
on the performance of the calorimeter [321]. The dose and the neutron fluence in the sensors after
one year of operation with nominal beam parameters are estimated for a sensor layer at the depths of
the shower maximum to be about 1 MGy and 0.4 ◊ 1012 neutrons per mm2 and year, respectively,
near the beam-pipe.

CVD diamond sensors were obtained from Element6 and IAP Freiburg. Large area GaAs sensors,
as shown in Figure III-3.26, were produced by means of the Liquid Encapsulated Czochralski method,
doped by a shallow donor (Sn or Te), and then compensated with Chromium. This results in a
semi-insulating GaAs material with a resistivity of about 107 �m.

Sensors were exposed to a 10 MeV electron beam at the S-DALINAC accelerator [322]. The
diamond sensors were found to keep good performance under irradiation of up to 7 MGy [323]. The
GaAs shows a significant drop in charge collection e�ciency as shown in Figure III-3.26, but even

Figure III-3.25. Left: The energy resolution, a
res

, for electrons as a function of the polar angle, covering the range
of LumiCal. Right: The distribution of the energy deposited by beamstrahlung pairs after one bunch crossing in
the sensors of BeamCal at a depth of 5 radiation lengths. Superimposed is the deposition of a single high energy
electron, seen as red spot on the right side.

242 ILC Technical Design Report: Volume 4, Part III



!
!
!
!
!
!
!
!

• If we keep the dimensions of the detector and want to keep the forward 
calorimeters and masks out of the tracking volume:

• very little maneuvering room: 


• reduce space for pumping, flanges?

• remove LHCAL? physics implications not known…

How to make L* smaller?
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• TESLA QD0s hat L*=3.0 m

• TESLA detector was similar to ILD

• Mask and forward calorimeters were 

sticking into the tracking volume

• Machine induced backgrounds were 

under control

• But tungsten shield and FCAL inside 

the tracking volume were a big 
problem for the particle flow 
performance: high energetic 
particles from the IP strafing the 
mask and showering into ECAL…


• Assembly and maintenance was 
problematic


• No detailed design of LumiCal and 
BeamCal

TESLA History

IV-4 1 The Detector Concept

SIT
VTX/

TPC

ECAL

HCAL

COIL

YOKE

20001150
7400

207

4250
2832
2750

0
160
320

1680
1908

2977

3850

4450

6450

7450

Figure 1.1.1: View of one quadrant of the TESLA Detector. Dimensions are in mm.

A coherent design of the subdetectors will make it possible to acquire as many
details of each event as possible, so that Monte Carlo corrections to the data and thus
systematic errors are as small as possible and the sensitivity for discovery and precision
physics is as large as possible.

The performance goals are summarised in Table 1.3.1. They are backed up by a
decade of world studies [2] -[27].

1.3 Detector R&D

While the detector technology and read-out solutions largely profit from the LEP/SLC
experience as well as from R&D programmes for applications such as the LHC, many ar-
eas remain where specific TESLA applications need to be addressed by novel, dedicated
R&D activities. This has warranted the launching of new detector R&D programmes,
for example within the present ECFA/DESY study (see [3]).

7.1 Backgrounds and the Mask IV-129

background source for the detector. The detector has therefore to be shielded from
these backgrounds. A system of tungsten shields has been designed which absorbs a
large fraction of the pair particles and their secondaries.

7.1.2 Design of the mask

This system of tungsten shields, called the mask, will be installed around the final
quadrupole doublet. The cylindrical mask will have a conical tip towards the IP which
shields the tracking detectors from backscattered particles. The disc shaped tungsten
shield (the so called inner mask) has an inner aperture which is smaller than the
one of the quadrupoles, shielding the inner layer of the vertex detector from pairs
and secondaries which are backscattered from the quadrupoles, and from synchrotron
radiation photons produced further upstream. Graphite serves as a low Z absorber to
reduce the backscattering of showers which develop when the pairs hit the tungsten
shield. Additionally the graphite protects the vertex detector from neutrons originating
from the final focus beam line upstream. Fig. 7.1.2 shows a drawing of the mask
elements.

Vertexdetector

FTD

29
7 

m
m55.5 mrad

83.1 mrad

27.5 mrad

3000 mm

LAT

Tungsten shield

Quadrupole

Graphite

IP

LCAL
Inner Mask

Figure 7.1.2: Mask layout. LCAL: Luminosity Calorimeter, LAT: Low Angle Tagger,
FTD: Forward Tracking Discs. Note the different horizontal and vertical scales.

Part of the mask will be equipped with two calorimeters to provide instrumentation
for low angle measurements and beam diagnostics. The luminosity calorimeter LCAL
is a radiation hard tungsten sampling calorimeter which can stand the high radiation
environment near the beam pipe. This calorimeter is integrated into the inner mask



• Easy solution: keep L* where it is… ruled out by imminent change request from ILC BDS

• Make L* smaller: re-design forward region


• major effort: physics performance, backgrounds, engineering design

• But: what if ILD would become smaller?


• Effort within the ILD performance group to look into smaller radius for the TPC

• If aspect ration is kept, this will make also the length of ILD smaller….

• Many aforesaid arguments still valid: major re-design needed

• But: might result in significant cost savings for all of ILC… so it is worth to look into it


• Or maybe make L* bigger (CLIC proposal)? (also ruled out by change request)

• this makes sense if it is so big that QD0 would not be a part of the detector anymore:


• only one set of stationary QD0s that stay connected to the machine during push-
pull


• if we gain more integrated luminosity by making push-pull easier than we lose by 
all other problems, it might be worth it…. if….


• ILC BDS group sees this not as a viable way forward

Way forward?



• L*>7.0 m if ILD geometry is kept

• if ILD would shrink, this would go down as well…

Smallest big L*
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Beam Commissioning



IP beam tuning
• General philosophy: establish collisions ASAP and use 

beam-beam 
‣ Start with “micron” scale beams 

‣ One bunch (assuming beam jitter is small enough) 

‣ Or short train for feedback 

‣ (long enough train for single-pulse scans) 
• At AWLC we discussed having a “temporary” Shintaki 

monitor @ IP 
‣ Impractical (IMO) [unless detectors are delayed] 

‣ Beam-beam much better 
• 2-beam tuning: beam-beam scans and then luminosity

N. Walker



IP beam tuning
• General philosophy: establish collisions ASAP and use 

beam-beam 
‣ Start with “micron” scale beams 

‣ One bunch (assuming beam jitter is small enough) 

‣ Or short train for feedback 

‣ (long enough train for single-pulse scans) 
• At AWLC we discussed having a “temporary” Shintaki 

monitor @ IP 
‣ Impractical (IMO) [unless detectors are delayed] 

‣ Beam-beam much better 
• 2-beam tuning: beam-beam scans and then luminosity

Beam commissioning relies on 
having a detector in place - 
SiD volunteered to do this at 

AWLC14….

N. Walker



IR laser wire? (SLD did it)

P1: FLM
October 11, 1999 11:19 Annual Reviews AR094-04

?
140 TENENBAUM ■ SHINTAKE

where we have written the power density in terms of the laser power PL and
assumed the laser power is Gaussian-distributed in y and z, and where �s is the
overlap size of the electron beam and laser beam at the waist, � 2s ⌘ � 2y + � 2f . If
we assume a vertical RMS electron beam size of 1 µm and the laser parameters
stated above, the Compton cross-section is 3.47 ⇥ 10�25 cm2, and the expected
number of photons at the laser waist is approximately 8000 for a peak laser power
of 10 MW. Note that this is a slight overestimate; the beam has a horizontal RMS
size of a few microns, which means that some particles are displaced from the
laser waist and encounter a correspondingly lower photon density. This effect is
on the order of 10%. The photon critical angle is 17 microradians, whereas the
electron beam divergence is typically close to 300 microradians.
The beams exiting from the SLC IP enter the opposing final focus system,

which contains several strong bendingmagnets. This allows the primary beam to be
separated from the 25-GeV photon beam and the 20-GeV scattered electrons. The
intensity of either electrons or photons may be recorded for the BSM. Figure 11
shows a measurement of the beam size using degraded electrons for the signal.
It is worth noting that, for a physically realizable installation, the minimum

achievable laser waist (and therefore the smallest beam size measurable) is com-
parable to the laser wavelength. The beams at future linear colliders will be much
more intense at the IP than SLC’s [with up to 1012 particles per machine pulse
and typical linac beam sizes from 1 to 10 µm (36)], and it is anticipated that laser
wires will be the standard BSM for most locations. However, laser wavelengths

Figure 11 Measurement of the beam transverse size with a laser wire. The measured
beam size is approximately 1 µm.
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Figure 9 Schematic of SLC/SLD interaction-point laser wire. Light enters at left,
is focused by a spherical mirror on the right, and collides with the electron beam in
the center. Approximately 1% of the laser power is transmitted through the focusing
mirror and reimaged for diagnostic purposes on the far right. The scan is performed
by transverse motion of the beam via upstream corrector magnets.

beam is brought into collision with the laser beam at the waist. The electron
beam is scanned in position across the laser beam, and the Compton-scattered
photons and/or degraded electrons are collected downstream; a plot of detected
photons/electrons versus electron beam position reveals the size of the electron
beam. The laser beam can be viewed as a wire scanner with an unbreakable and
extremely narrow wire.
Figure 9 shows a diagram of the laser-wire beamline apparatus. A parallel laser

beam [third-harmonic yttrium-lithium-fluoride (YLF), � = 350 nm] is transported
to the apparatus, crosses the beam path, and is reflected by a focusing mirror. The
spent light is then absorbed by glass absorbers. This arrangement permits 1%of the
laser light to be transmitted through the focusing mirror and imaged for diagnostic
purposes. In addition, because the incoming light fills a significant fraction of the
beampipe, it is easier to locate with the electron beam than the light at the laser
focus; this permits an unfocused electron beam to be used to adjust the collision
timing with the laser.
In order to measure small electron spots, the waist of the laser must be smaller

than the smallest anticipated electron beam size. At the same time, the depth of
the focus should be relatively large, so that the sensitivity of the vertical size

Profile monitor “close” to IP? 
Probably can’t do better than 250nm? 
Need to “move waist” to ±X cm? 
Useful? (Q to machine) Feasible? (Q for Det)

N. Walker



• BNL group is working on new QD0 design that could give a smaller crossing 
angle

• lowers risk in crab crossing, probably no big other advantages for ILD


• Current ILD design relies on L*=4.4 m

• ILC machine is pushing for common L*<=4m for ILD and SID

• Making L* smaller at ILD is possible but not easy:


• re-design of forward region might reduce L* by O(0.3)m

• go back to TESLA-like solution with FCAL inside the tracking volume

• make ILD smaller


• A larger L* makes only sense if it is big enough to keep QD0 stationary during 
push-pull

• in current ILD design >7.0m

• might shrink if ILD should shrink…


• We might be asked to put some beam diagnostic devices into already crowded 
areas of ILD…

Summary


