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",IE Towards an Integrated Lattice

 For RDR: Complete, integrated Lattice exists: ILC2007b
— avaliable from EDMS: D*0966355

« Goals for the TDR:

* This needs formal specifications now:

| will present proposals that facilitate exchange of
information during design process and derivation of
component lists etc: Open for discussion
— Needs your input now and your cooperation later
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26.9.2011

Lattice File Organization

RDR lattice used complicated file
organization scheme with many include
relations

For TDR we want more ,local” lattice file
organization:

— One directory per TAG

— No inclusion across directories!

— Please: separate beamline description (,,xsif*)
files and command (,,mad“) files

— Please: provide SURVEY and TWISS output
files for your system

Consequence:

— Some information will be duplicated (e.g. SCRF
cavity wakefield data)
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"'{: MAD / MADX / BMAD

 Different accelerator development softwares make
exchange of lattice file difficult

* Nonstandard components (LCAV, WIGG) necessary
for correct simulation

* Proposal:

— Always provide the original files that you used for the
original design

— Please provide in addition a variant that can be read by
MAD8s (with SLAC addition of LCAV) and produces at
least correct SURVEY output

— This should be done by the original designer
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,','E Coordinate Systems

* Global ILC Coordinate System:
— Origin in IP, right handed
— y axis: up
— z axis: in electron beam direction
— X axis: towards DR
— theta: angle in x/z plane, theta=0: +z direction
— electron beam direction: theta=-7mrad
— positron beam: theta = pi-7mrad

» Local coordinate systems can be used, but this should
be

— Clearly communicated
— Transformation to global ILC system must be specified!
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,',IE Treaty Point Definitions

« Treaty Points between DR and Sources / RTML.:
D*0966225

* Treaty Point Definition entails:

« PLEASE:
Provide output of SURVEY and TWISS with initial

values given by the Treaty Point definition
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"'E Lattice Integration @ DESY

* Qur group (DESY-IPP) offers to coordinate the ILC
Design Integration

« Service offered:
— Checking / documentation of beamline geometry
— (Rapid) visualization of beamlines

— Automatic generation of list of elements (magnets, RF)
used in lattice

— Component counts derived directly from lattice for cost
and CFS purposes

e This needs: Your cooperation
— Willingness to provide your lattices

— Willingness to cooperate w.r.t. conventions (mainly:
markers) and to fill out ,,questionnaires*

26.9.2011 B. List: Lattice Design Integration



,','E From Lattice to CFS and Cost

« SURVEY and TWISS output yield:

* But: A single physical part is typically represented by several
and different lattice elements
— need a mapping

* Mapping table links a pattern of beamline elements to a single
element, with a specific design, e.g.:
,Q101PB,M101PB,Q101PB* — Q101PB (Q30L200)

+ We (DESY) will generate tables of all magnets and RF
components in the lattice files, TAGs have to provide the
engineering name and the Cost WBS number for each lattice
name
— Allows automatic generation of component counts
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'-"": Visualization

* Lattice integration of different technical areas and design
integration of different systems: Check interfaces and avoid collisions

* Vision sharing: Optimize contributions to overall performance and
identify needs and opportunities for collaboration

P
Collision checks in crowded areas Accelerator and CF&S Integration
Tunnel model: J. Osborne, CERN Tunnel models: J. Osborne, CERN and N. Welle, DESY
PS and dump line: N. Collomb, STFC Daresbury Based on tunnel cross section by Vic Kuchler, FNAL

DR lattice: D. Rubin, Cornell

RTML and BDS lattices: N. Solyak, D. Angel-Kalin
Lattice visualization and Integration: B. List and S. Suihl, DESY

Lattice visualization and Integration: B. List, DESY
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Part I

Central Region
Specific Issues
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ELTR/PLTR Overview

Mid-plane

26.9.2011

Section A:
Injection/Extraction
lines to/from the DR.
Horizontal bend only.
Approx. 30m long.

Exit angle approx.
24 3mrad = 13.9deg

---QR In)/Ext Straight
.

Section B:

Vertical manipulation
section for positron and
electron injection and
positron extraction. No
horizontal changesl
Nominal 75m length.

Section C:
Horizontal arc of ~26 deg

| Section D:
Straight containing energy
compressor. Length to be
set by the separation between
DR and main tunnels.

To VL =
" ranme
]
L
Section E:
39 5deg (5 x 7.9deq) arc for
spin rotation of injected beam.

Relative Injection & Extraction Locations: e+ =red, e- = blue

—=

PLTR

ELTR

Mark Palmer, Cornell
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"'E My Sketch

DR ca 7/8m
- >
“Section C” “Section A” 4
445.17mrad e “ , . Angle: 240mrad
I~40m (R=90m) Section B
I~75m
“Section D” Treaty point
|~55m?
“Section E” 90m?
692.17mrad
~40m (R=58m)
7mrad f —_  / P

Angles: 5*138.43mrad = 692.17 = 445.17+240+7mrad given by Spin rotation angle
Lengths of Arcs: 40m (length of RTML arc design: dispersion freeness)
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,,'E Section Names for ELTR/IPLTR (%50

* Proposed Naming Convention

« For 2" Positron Ring: Add ,U* for ,Upgrade*“:

PUDRINJ, PUDREXT,
TPS2UDR, TPUDR2RTML,
PLTRELEVU, PRTLCOMBU

« Treaty Point Definition: D*0966225

Section e- injection e- extraction e+ injection e+ extraction
A EDRINJ EDREXT PDRINJ PDREXT
Treaty TES2DR TEDR2RTML TPS2DR TPDR2RTML

B ELTR | ELTRELEV | ERTL @ ERTLCOMB | PLTR | PLTRELEV | PRTL | PRTLCOMB
C ELTRARC2 ERTLTL PLTRARC2 PTRLTL
D ELTREC PLTREC
ELTRSR PLTRSR
E ELTRARCA1 PLTRARCA1

26.9

2011

B. List: Lattice Design Integration

13




,',IE Nailing down the numbers

* Length of straight section ,D": Driven by space
required for PLTR

— need to wait for PLTR design

e Also: CFS sets a limit on minimum distance between
IP and DR tunnels, from influence of detector
movement on DR alignment

* Final design of RTML ERTL/PRTL waits for PLTR, but
this is mainly a length adjustment
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,',IE BDS Lattice: Some Numbers

o Official Lattice:
,oB2009 AD&I, Nov 10 update” — D*0947835

* End point of electron ML (start of PS undulator section):
(xly/z)=(27.116, 0, -3413.679)m
— this is shifted w.r.t. the CAD model of N. Collomb

« Start of e- BDS: (17.44, 0, -2253.46)m
* This lattice is the best we have, but lacks several features:

* Problem: No personpower available

* Help from Daresbury group (D. Angal-Kalinin, J. Jones, N. Collomb) in
spite of 0 funding and other obligations is greatly appreciated

* \We need new ressources!
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,','E (Re)use of ML Cryo Modules

* Cryo modules: Check that your cryomodule definitions
are consistent with ML cryomodules (applies to RTML,
PS, ES bunch/energy compressors and PS/ES 5GeV
boosters)

* Check in ILC2007D:

« 5 GeV boosters will need new types of Cryomodules
with more (2 /4) quads — check how to make them
compatible with ML modules, make sure that cavity
lengths and spacings are correct
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Part Il

Preparations for the BTR at DESY
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17



"'E Preparations for BTR@DESY

« BTR is not a ,workshop®, it is a Review
« Baseline Technical Review:

« Baseline is defined by Documents in EDMS,
not by talks given at the BTR:

Power Point slides are not a surrogate for Technical
Documents!

26.9.2011 B. List: Lattice Design Integration 18



p

COLUMBIA

Power Point is no Documentation

ACCIDENT INYESTIGATION EOARD

ENGINEERING BY VIEWGRAPHS

The Debris Assessment Team presented its analysis in a formal
briefing to the Mission Evaluation Room that relied on Power-
Point shdes from Boeing. When engineering analyses and risk
assessments are condensed to fit on a standard form or overhead
slide, information is inevitably lost. In the process, the prior-
ity assigned to information can be easily misrepresented by its
placement on a chart and the language that is used. Dr. Edward
Tufte of Yale University, an expert in information presentation
who also researched communications failures in the Challenger
accident, smdied how the slides used by the Debris Assessment
Team in their briefing to the Mission Evaluation Room misrep-
resented key information**

The slide created six levels of hierarchy, signified by the title
and the symbols to the left of each line. These levels priontized
information that was already contained in 11 simple sentences.
Tufte also notes that the tifle is confusing. “Review of Test Data
Indicates Conservatism™ refers not to the predicted tile damage,
but to the choice of test models used to predict the damage.

Only at the bottom of the slide do engineers state a key piece of
information: that one estimate of the debris that struck Columbia
was 640 times larger than the data used to calibrate the model on
which engineers based their damage assessments. (Later analy-
sis showed that the debris object was actually 400 times larger).
This difference led Tufte to suggest that a more appropriate
headline would be “Review of Test Data Indicates Imelevance
of Two Models.” *

Tufte also criticized the sloppy language on the slide. “The
vaguely quantitative words ‘significant’ and “significantly’ are
used 5 times on this slide,” he notes, “with de facto meanings
ranging from ‘detectable in largely imelevant calibration cagy
study” to ‘an amount of damage so that everyone dies’ to ‘g

ference of 640-fold.” ’“Auother example of slnppm that
“‘cubic mclles is written inconsistently: “3cu. In,’ 20cu in,”
and 3 cu m.” Wiile such inconsistencies mig

highly technical fields like aerospace eng

veloeity,” the word “it” ac
tive tiles.”

ey exp'lzmuons and supporting mformauon is ﬁl-
@ In this context, it is easy to understand how a senior
pgfficer might read this PowerPomt slide and not realize that it
Pddresses a life-threatening situation.

At many points during its investipation, the Board was sur-
prised to receive simular presentation slides from NASA offi-
cials in place of technical reports. The Board views the endemic
use of PowerPoint briefing slides instead of technical papers as
an illustration of the problematic metheds of techmical com-
munication at NASA.

See Report of Columbia Accident Investigation Board,
vol I, p. 191 at http://caib.nasa.gov/news/report/volume1/default.html

At many points during its investigation, the Board was sur-
prised to receive similar presentation slides from NASA offi-
cials in place of technical reports. The Board views the endemic

use of PowerPoint briefing slides instead of technical papers as
an 1illustration of the problematic methods of technical com-
munication at NASA.

The vaguely quantitative words *significant® and

crable in larzely imelevant
ameunt of damage so that
differsnce of 640-fold.” Nome of
appears to Tefer to the rechnical meaning
al significance.!

Penetration

Review Of Test Data \ndlcales Conservatism for Tile

The low resolution of PowerDoint slides promotes
Te

® The existing SOFI on tile test data used to create Crater

— Crater overpredicted penetration of tile coating
significantl

= with olumsimass of projecilele 3. 2008isec for

to penetrate the relatively hard tile coating—
Ta.r?su sdusﬂ b—v_’s& SEle at sufficent mass
and
+ Convarssly. shce tile is penetrated SOFI can cause
significant damage
riations in tofal energy (abowe peneivation level)
e significant tie camage

* Volume of ramp is 1320cu in vs 3 cu in for test

was reviewed along with STS-107 Southwest Research data
y
+Initial penetration to described by normal velosity +———

- Sigaifical energy 15 required for the safter SOF! partiete|

— Flight condition is significantly outside of test database

orphans, lonely words dangling an 2 seperate line.)

This vague pron
10 the protecti
Cotumbiz. T

reference "it" alludes to damage
5, which caused (e destruction of the

& (sentencs frazments, pa
:lmluple meanings of "siznifi The 3 reports
for high-level NASA officials
who were dendmg whether the threat of wing damage
sequized further invesiigation bsfore the Columbia
attempted return. The officials were satisfied that the
reports indicated that the Columbia was not in danger,
o further examine the threat were

e

e

were part of an oral preseniation and
also were circulated as e-mail attachments

In this slide the same unit of measure for volume

(cubic inches) is shown a different way every time
dew in  1920c 3enin

rather than in clear and uidy exponential form 1920 in?

is 2 corporate-mandzted
engineering reports, then seme competent scientific
typography (rather than the PP market-pitch style) 15

In this slide, the typography is o choppy and
hat it impedes understanding

The analysis by Dr. Edward Tufte of the slide from the Debris Assessment Team brifing. [SOFi=Spray-On Foam Insulation]

20.9.2U11

REFORT VOLUME |

AUGUST 2003 @ 10

iy 0Tk Cimes

Magazine

WORLD U.2. N.Y./REGION EUSINESZ TECHNOLOGY SCIENCE HEALTH SPORTZ  OPINION
PowerPoint Makes You Dumb
y CLIVE THOMPSC
Published: December 14,
In August, the Columbia Accident Investigation Board at NASA B E-MAIL
released Volume 1 of its report on why the space shuttle crashed. As SEND TO
PHONE

expected, the ship's foam insulation was the main cause of the
disaster. But the board also fingered another unusual culprit:
PowerPoint, Microsoft's well-known "slideware" program.

INASA, the board arguad, had become too reliant on presenting

complex information via PowerPoint, instead of by means of
traditional ink-and-paper technical reports. When NASA engineers
assessad possible wing damage during the mission, they presented the findingsin a
confusing PowerPoint slide -- so crammed with nested bullet points and irregular short
forms that it was nearly impossible to untangle. "It is 2asy to understand how a senior

manager might read this PowerFoint slide and not realize that it addresses a

B. LIst: LattiCe life-threatening situation,” the board sternly noted.



,',',‘: Status of Mandatory Documents

 These Mandatory Documents are expected to be
prepared in advance of the BTR

* Responsibility of the TAG Leader

« WBS, beamline summary and sketch: Support
provided by DESY (B.L.)

RTML |DR
WBS OK
System Overview
Beamline Summary
Beamline Sketch
Parameter List Parts
Lattice OK
Treaty Point Definitions OK
CFS Criteria OK
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,',"‘: Design Register

« Status of the Design Work and its Documentation is
documented in the Design Register D*0959505

 TAG leaders (and lattice designers): check it!

« Design Register also contains references to EDMS
documents, and remarks about open issues

« Design Register is a working document for Project
Managers, but may be useful for you as well
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'-'l": Parameter Lists

 Top Level Parameter List: D*0925325

« Subsystem Parameter Lists depend on the top level
list
— if top level list has been updated, all subsystems
have to update their parameters as well

« Changes to the top level parameter set have to be
approved by the Project Managers, and are
communicated via EDMS to all TAGs

« This makes sure that all subsystems are aware of any
parameter changes

 TAG Leaders must acknowledge such notifications,
and must act on it
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","‘: Summary / Conclusions

« Work on an integrated, complete ILC lattice for the
TDR has started

* (Goal is consistency and traceability of cost estimate
and CFS layout with the Iattice

« DESY's EDMS-group will support the Design
Integration by providing 3D visualization and
component lists derived from lattice files
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Backup
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,',',': Goal: Traceability

 TDD should allow to trace
— CFS requirements
— Costs

from lattice to the final specifications/numbers

* Mandatory documents pave the way:
— Parameter list
— Beamline description
— Lattice
— Component lists
— Component specifications
— Derived calculations: Heat, Power supplies, Vacuum
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Documents

3D
visualizatio
Heat Loads
I CFS
—
Mapping Eiz[nponent , Cost
optics types to Power Supplies
enginneering types
) More...
Component
Spec Sheets

26.9.2011
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,','E Automated Lattice Analysis

 We have automated tools to read in original lattice
information and check them

* Needs some help from the lattice designer:
— Markers between all sections
— Lists of mappings from optics elements to physical parts

— Output from SURVEY command in global coordinate
system in MAD's format
(BMAD needs to be investigated)

— Output from TWISS command in MAD's format

« Can create:
— 3D visualization
— Component lists for checks agains official lists
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,""_’: Visualization: Example

~
File Edit Yiew Navigation Actions Tools lleb Concept. Wi ndow Help
& H & C oo L oy | OB A R|(Rerr BR[OSt 4 Bk vy B | a & e e g
O eEl s 3OmED W3 o G A .
o
IItcm Name
--o2hiodels
#OET dic-e
HOORTdic-p1
SRR ditc-pz
w0 dic-e.tunnel
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ST dic-p1.srad
ST dic-pZ.srad
= | P
«=(B/D]a
ITeamcenter Yigualization Professional 8 |08H30f’2011 02144357 PH Hemy 304,1H/1934,2H
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"'{: Combination with Existing Models (*50

/% Part Color %
leb  Concept i ndow Help

_|4|_I_I_I_I ; |_*£I4§§x@5|3$1x%£§%%

/’ Fl it Bow @ el o

Undo last color change

I Item Name

=Ehdodels

A dic-e

SO dtc-p 1

BN dtg-pE

- O dic-e.tunnel
DEF dic_e_srad

'E‘!gIE'STDIleSE?E _01 DDDDDDDE

a0/ a)

ITeamc:e_nter'" Yisualization Professional 8 IOS.#’EOK’QO’li _0_3';31:12_:PH. Memz 3298,0H/1994,3H
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,','E Design Documentation

« Beamline designs are documented by

« The lattice is the foundation of more detailed documents
describing:

« These documents are the basis for

« — This reflects a certain work flow: Lattice and parameters first,
then documentation and tally of components, then CFS and
Costing

« The status of this is summarized in the Design Register
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ile Mandatory Documents

* Mandatory Documents:
A set of documents that should be prepared for all Accelerator Systems

« Mandatory Documents reflect the (idealized) work flow on the Technical
Documentation (and Design itself)

« List (see EDMS D*0959595):
OK 1. WBS (Excel spreadsheet — Node structure in EDMS)
2. System layout (Word): ~2 page summary of system

3. Parameter Table (Excel): Parameters of the system, including special parts (targets
etc) and all beamline

4. Beamline summary: Written overview + sketch of all beamlines, including Treaty
Points and Markers

OK 5. Lattice (xsif files): The lattice

6. Component lists (Excel): List of components (magnets, cavities, BPMs, PS) [partially]
derived from lattice

7. Component Specifications (Excel): ~1 page specification of each component
(magnet, cryomodules, power supplies, vacuum systems, dumps)

(OK) 8. CFS Criteria (Excel): Summary of input data for CFS layout,
plus detailed calculations of heat loads, power supply needs, cryo needs, ventilation,
space (tunnel diameter, alcoves etc)

9. Cost information (Excel): Input data to cost effort
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