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Abstract

There are a number of documents on JACoW. org outlining
what and how editing has to be done. The following collec-
tion of recommendations and rules was put together while
editing and producing proceedings during the COVID times
and reflects what often is missed when editors are working
remotely. In general this set should act as a quick reminder
for editors.

PAPER EDITING

* Only official tools are allowed to use: Acrobat Pro (DC, XI,
2020), PitStop (213/2017), MSWord, I£TEX, LibreOffice
with latest updates included,

e In ISTEX jacow.cls v2.14 (2022-08-07) should be used
(it fixes some loaded packages modified since last release,
should detect whether the latest version of I&TEX is used
(2022-06-30) concerning \MakeTextUpper which is used
for \NoCaseChange{text}, it fixes some BibI&TjzX short
coming of IEEEtran style and the comma problem before a
DOI, the DOl is on a line by itself when it otherwise would
be hyphenated).

NOT REGISTERED

Do not edit a paper when no author is registered for the
paper (check before whether the registration data a fed back
to SPMS).

2022-08-27

AFFILIATION BLOCK, TITLES, AND
SECTION HEADINGS

» Formatting the author-affiliation block:

There are two ways to group authors and institutes, only
the first one is documented in the JACoW template (this is
due to only one institute per author therefore no mixture be-
tween authors and institutes which need cross references):

— by institutes: all authors of the same institute are
grouped, the main author starts, further institutes are
listed in alphabetical order.

— by authors: the authors are listed in alphabetical order
and carry a superscript number to refer to the institute,
which is listed below the authors.

Figure 1 shows two screen shots where the different ways
of formatting and their (dis)advantages are shown for each
version. The left graphic shows the formatting “by insti-
tutes”, grouped like in the JACoW template, the right one
“by authors” where the authors are listed with superscripts
referencing their institute(s).

In the “by authors” version we need 6 lines, in the “by insti-
tutes” version 8§ lines. In addition we lose 4 lines of text on
the page. The reason for allowing the “by authors” version is
that the number of groupings becomes confusing when there
are many authors at several institutes. Using superscripts
we have to list 5 institutes, in the “by institutes” version 8
institutes are listed, of which 3 appear twice.

THE ENUBET MULTI MOMENTUM SECONDARY BEAMLINE DESIGN

E.G. Parozzi*""?, N. Charitonidis, CERN, 1211 Geneva 23, Switzerland

G. Brunetti, INFN, Sezione di Milano-Bicox piazza della Scienza 3, Milano, Italy

A. Longhin®, M. Pari®, Phys. Dep. Universita di Padova, via Marzolo 8, Padova, Italy
F. Pupilli, INFN Sezione di Padova, via Marzolo 8, Padova, Italy

F. Terranova, Phys. Dep. Universita di Milano-Bicocca, piazza della Scienza 3, Milano, Italy
! also at INFN, Sezione di Milano-Bicocca, piazza della Scienza 3, Milano, Italy
2 also at Phys. Dep. Universita di Milano-Bicocca, piazza della Scienza 3, Milano, Ttaly

3 also at INFN Sezione di Padova, via Marzolo 8, Padova, Italy

THE ENUBET MULTI MOMENTUM SECONDARY BEAMLINE DESIGN

E.G. Parozzi*">?, G. Brunetti®, N. Charitonidis', A. Longhin®>, M. Pari*, F. Pupilli’, F. Terranova®*
! CERN, 1211 Geneva 23, Switzerland
2 INFN, Sezione di Milano-Bicocca, piazza della Scienza 3, Milano, Ttaly
3 Phys. Dep. Universita di Milano-Bicocca, piazza della Scienza 3, Milano, Italy
4 Phys. Dep. Universita di Padova, via Marzolo 8, Padova, Italy
5 INFN Sezione di Padova, via Marzolo 8, Padova, Italy

Abstract

The aim of neutrino physics for the next decades is to de-
tect effects due to CP violation, mass hierarchy, and search
for effects beyond the Standard Model predictions. Future
experiments need precise measurements of the neutrino in-
teraction cross-sections in the GeV/c regime, currently lim-
ited by the exact knowledge of the initial neutrino flux on
~ 10 ~ 20% uncertainty level. The ENUBET project
proposing a novel facility, capable of constraining the
electron neutrino flux normalization through the
monitoring of the K3 (K* — ¢*n'v,) decay products in
an instrumented decay tunnel. ENUBET can also monitor
muons from the two-body kaon and pion decays (v flux) and
measure the neutrino momentum with about 10% precision
without relying on the event reconstruction at the detector
level. We present here a novel design based on a multi
(4-8.5 GeV/c) momentum range secondary beamline that
widens the cross-section energy range that can be explored
by ENUBET and, therefore, the physics capabilities of the
we discuss target optimization
ry results on the new line’s
optics and the layout design. We finally provide an outlook
on the expected performance of the line.

INTRODUCTION: THE ENUBET PROJECT

Uncertainty on the knowledge of neutrino fluxes currently
limits the precision of cross-section measurements to O(5—
10%) [1]. Most of the present and proposed future neutrino
experiments rely on the appearance of the electron neutrino
(ve), like T2K [2], NOVA (3], DUNE [4] and HyperK [5],
hence the direct measurement of the v, cross-section is at-
tracting great worldwide interest [6], and the problem has not
yet been solved despite the efforts on accelerator neutrino
beams since the 19705 [7, 8]. The ENUBET project aims to
develop an experimental facility that will provide a beam of
Ve originating from the decays of positively charged kaon
mesons(K*) [9]. Such a facility requires the semi-leptonic
of kaons K* — 7% ¢* v, (K,3) to be the only source
of electron neutrinos. The K3 decay is tagged and moni-
tored in a fully instrumented decay tunnel to improve the
precision of the existing cross-section measurements [10]
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by an order of magnitude. For this purpose, a challenging
optmization ofthe secondary particles (kaon) beamline,the

necessary [11], More specifically, the fu-
wre ENUBET neutrino beam will be based on a two-stage
approach. At first, the charged kaons will be produced via
the interaction of high-energy protons on a target material
the kaons will be captured, focused, momen-
d transported through a short (~ 20 = 30 m

nline
mented decay tunnel. At the second stage, inside the d
tunnel, kaons selected in a narrow momentum bite will decay
producing a narrow-band v, beam. The electron neutrino
flux will be therefore monitored by observing the positrons
produced from decays and emitted at a large-angle with a
longitudinally segmented calorimeter instrumenting the de-
cay tunnel. ENUBET is also suitable for monitoring of large
angle muons from kaon decays and low angle muons from
pion decays, which provide a high-precision monitoring of
the v, flux.

PROTON EXTRACTION

In order to monitor the kaon decay products on a particle-
by-particle basis and at the same time maintain a local rate at
the level of ~1 MHz/em? at the tagger, the ideal operation of
ENUBET will be based on a slow-extraction scheme. H
the full proton intensity is continuously extracted during
several seconds. This will also allow for reconstruction on
an event-by-event basis at the detector level. Focusing us-
ing quadrupoles (as an alternative option to a pulsed horn)
would allow a proton extraction up to several seconds, wh
decreases the instantaneous rate of particles in the deca
tunnel by nearly two orders of magnitude with respect to a
burst mode extraction (pile-up mitigation) and shorten the
beamline, thus reducing kaon decay losses, while keeping
nable acceptance. Both options of static and horn
¢ pursued by ENUBET, and the correspond-

xtraction modes have been developed and tested
at the CERN Super Proton Synchrotron - SPS [12]
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momentum selection, the collimators, and finally the decay
tunnel’s length is necessary [11]. More specifically, the
ture ENUBET neutrino beam will be based on a two-stage
approach. At first, the charged kaons will be produced
the interaction of high-energy protons on a target material.
, the kaons will be captured, focused, momen-
. and transported through a short (~ 20 - 30 m
length) beamline up to the entrance of a ~40 m long, instru-
mented decay tunnel. At the second stage, inside the deca

producing a narrow
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Figure 1: Formatting the author-affiliation block “by institutes” or “by authors” as explained in the text.




The other advantage of the “by authors” version is that you
can more easily group a big number of authors alphabetically.

¢ Please ensure that all units with mixed case (keV, MeV,
GHz, ps, ...) are written correctly.

* The same is true for acronyms like (SwissFEL, g-2, Su-
perKEKB, e-BEAM, IsoDAR, ThomX, LhARA, XiPAF,
IoT, FCC-hh, HiSOR, ...). If unsure whether it is a mixed-
case acronym, check the paper how it is written when no
automatic uppercasing is in effect.

The plural of proper nouns and acronyms in uppercase has
to be a LOWERCASE “s* (LINACs, PLMs, ...).

Line breaks in author-affiliation block

if author list and institute has a linebreak, place the institute
on a line by its own (in this case the last author is not
separated from the institute by a comma)

L]

L]

Line breaks in title and section headings:

— Do not let a single word stand on a line,
— Try to break lines by meaning or context,
— Do not hyphenate words.

REFERENCE FORMATTING

e If a DOI for a JACoW conference is present, the entry
“paper xyz...” sh/could be removed

 the DOl is typeset as (example with JACoW)
—\url{doi:10.18429/JACoW-<conference>-<paper>},
never as an URL like
— \url{https://doi.org/10.18429/...}

» If aDOI ends up in a new line because it cannot be hyphen-
ated and the previous line is spread due to justification,
introduce a hard linebreak at the end of the text before the
DOIL. The jacow. cls does this automatically starting with
version 2.13.

Font for DOLI: the old rule was “Lucida Sans Typewriter”
but in some MSWord installations, this font turn out to be
“italic” or it has no discernible Zero. Therefore the font for
MS Word was changed to “Liberation Mono”. The Zero
should look like ”@” [with slash] or 70" [with centered
dot], and not like ”O” [like uppercase letter O]

Funny rules about author names in references according to
IEEE style:

— “first name initial” (+ middle initials) “last name” =>
only this sequence

— “one author + et al.,” => no comma before “et al.”

— “first author and second author” => “and”, no comma
before “and”

— “first author, second author, and third author,” =>
“ and” with comma before last author

— “first author, second author, et al.,” => comma before

“et al.” only if more than one name

Ideally all references to Journals, Books, Manuals, etc.
should have DOIs. Depending on the amount of “paper

wrongness” either dot the paper with RED or enter the
missing data.

Formatting a paper presented at the current conference

(full form):

— presented at the 31st International Linear
Accelerator Conference (LINAC'22), Liverpool,
UK, Aug. 2022, paper WEP16, this conference

Formatting a paper which is presented at the current con-

ference (abbreviated form):

— presented at LINAC'22, Liverpool, UK, Aug.
2022, paper WEP16, this conference

BibBTEX

In addition to the above presented way of typesetting
a reference entry for a paper which is presented at the
current conference, the following Bib-entries should be
used for BibI&TEX to achieve the same result (full form):
@article{bib-key,

title = "{Title of the Paper Presented at---}",
author = {Author, A. N. and Somebody, E.L.S.E.},
journal = {\normalfont{presented at the 31th
International Linear Accelerator
Conference (LINAC'22), Liverpool, UK}},
year = {Aug. 2022, paper WEP16, this conference},
}

In abbreviated form:

@article{bib-key,

title = "{Title of the Paper Presented at ...}",
author = {Author, A. N. and Somebody, E.L.S.E.},
journal = {\normalfont{presented at LINAC'22,
Liverpool, UK}},
year = {Aug. 2022, paper WEP16, this conference},
}

BTEX

If the author uses BibI&TEX, the references look gener-
ally OK, fine tweaking is possible using a version >2.7 of
“jacow.cls”

If the result after applying the “fine tweaking” (v2.7) is
still not OK, then the BibTgX record itself is wrongly filled
(field/value/type mismatch).

BibI4TEX can be use with BibTEX or Biber. As the auto-
matically formatted output of BibI&TEX + Biber is superior
to all other ways of generating a bibliography, this is rec-
ommended. If the requested formatting cannot be achieved,
using BibTEX and pasting the final outcome into the source
is a possibility.

Always run a check on the log file (texlogsieve, etc.) as
you may not see fonts which are missing characters in the
log window of TEXStudio, TEXnicCenter, TEXWorks, etc.

The following “magic comments” are understood by most
TeX-editors (e.g. TEXStudio, TEXnicCenter, TEXWorks).
They are placed before the opening \documentclass[]{}



command and overwrite settings in the TgX-editor:

IBIB TS-program = biber/bibtex

IBIB program = biber/bibtex

ITeX spellcheck = en_GB/en_US

ITeX program = pdflatex/lualatex/xetex
ITEX TS-program = pdflatex/lualatex/xetex
ITeX encoding = utf8/Isolatin/Isolatin
ITEX root = <main file name>

o° o° P of of of o°

TextMate, SublimeText, Atom, vimtex, and Overleaf un-
derstand some of the magic comments.

* When an author uses \usepackage{authblk} you prob-
ably see a spacing between author and affiliation block.
This can be suppressed using

— \setlength{\affilsep}{0pt}

If there is a *“, and” before the last author’s name, this can
be suppressed using

— \renewcommand\Authsep{, }

Equation formatting: the JACoW template requires the
equation numbers to be put in brackets. This can easily
achieved using

— \egref{label} instead of (\ref{label}).

BOUNDING BOX CHECK

* Please make sure that the bounding boxes (Media Box and

Crop Box) are set correctly. The safest way to do this
without PitStop is to use Ivan’s built-in Acrobat scripts
“Crop and Save” (only versions starting with v20190822
or younger should be used). “Crop and Save” removes
the Crop Box which is restored when using “Save as” in
Acrobat (see Fig. 2 for “Crop” option and “JACoW-utils”
revision date).
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Figure 2: Cropping a PDF using built-in JACoW-utils.

 With PitStop you can control the Media Box and Crop

Box in Acrobat Pro using Enfocus Inspector selecting the
“Page Box Overview” and the parameter display Defined
Values as shown in Fig. 3 below.
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Figure 3: Page Box Overview with all settings to show the
real box sizes.

The Media Box is shown in RED and the Crop Box in
. The page size in Acrobat is given as 595.0 [
792.0 pt in the status bar at the bottom. In the wrapping



process while generating the proceedings (adding page

numbers, conference infos, ISSN, ISBN, DOI and Copy-

right) the Crop Box screws up the placement of the page
body.

FINAL QA

ments, what had been done to the file. In cases like the
one shown below in Fig. 4, the paper has to be reprocessed
from before QA or even earlier when errors show up and
it’s not clear where changes had been done in the PDF.

* When you FAIL QA give all reasons WHY you failed
QA. A comment is important even when reassigning the
paper to yourself as in the final stage of wrapping up the
proceedings, problems might show up.

* Please make sure that QA and column marks are not shown
on the paper before uploading it to the file server.

* When checking DOIs and URLs in the paper, please pay
special attention to mangled links. In the case shown
in Fig. 5, PitStop Inspector shows »Courier« as the
font used. The link shown can be copied and pasted
from the PDF file and pasted string of Ref. [1] shows
doi:https://doi.org/10.2172/1029479, [2] shows
doi:10.18429/JACoW-NAPAC2016-MOPOB32. The # at

string end are not picked-up when copying and are obvi-
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MAGNETIC FIELD PENETRATION TECHNIQUE TO STUDY HIGH l_l
FIELD SHIELDING OF MULTILAYERED SUPERCONDUCTORS* A
1 H. Senevirathne™, A. Gurevich')J. R. Delayen'2, A-M Valente-Feliciano®

!Centre for Accelerator Science, Old Dominion University, Norfolk, VA, USA
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the field onset of penetration of vortices [7.8]. Surface mp-
terials and topographic defects can cause premature lodal
penetration of vortices resulting in hot spots on the cavity
surface [9]. The insulating layers block propagation of vdjt-
tices to the bulk of Nb cavity and increases the breakdorjn
field of the cavity. By developing the S-I-S coating tech-
nology. we would be able to achieve high thermal stabilify
to operate cavity at 4.2K to reduce the operating costs.

‘The study of SIS multilayers is important to optimige
their SRF performance. Many such investigations are go-
ing on to study technological issues and SRF characteris-
tics of SIS multilayers [10-17]. This work is based on ip-
vestigation of the behavior of S-I-S multilayer structures fin
an external de magnetic field. Since. maximum accelerdt-
ing gradient is determined by the peak surface magnetic
field at the inner cavity surface. the field onset of magnetic
flux penctration is a key characteristic of the breakdovjn
field and the high-field performance of SRF cavities. To
measure the field of flux penetration in SRE materials. e
developed a simple and efficient technique.

‘This measurement system was used to investigate bulk
Nb. Nbs$n thin films and mulilayer structure which cop-
sists of NbsSn thin films. NbsSn is an attractive choice for
the next generation coating materials which could nearly
double the maximum accelerating gradient as compared fo
the best Nb cavities [5]

Abstract

The SIS structure which consists of alternative thin lay-
ers of superconductors and insulators on a bulk niobium
has been proposed to shield niobium cavity surface from
high magnetic field and hence increase the acceleratifg
geradient. The study of the behavior of multilayer supercop-
ductors in an extemal magnetic field is essential to opfi-
mize their SRF performance. In this work we report the de-
velopment of a simple and efficient technique fo meastjre
penetration of magnetic field into bulk, thin film and ml-
tilayer superconductors. Experimental setup contains|a
small superconducting solenoid which can produce a par-
allel surface magnetic field up to 0.5 T and Hall probes to
detect penetrated magnetic field across the supercondugt-
ing sample. This system was calibrated and used to stufly
the effect of niobium sample thickness on the field of filll
magnetic flux penetration. We determined the optimum
thickness of the niobium substrate to fabricate the mulfi-
layer structure for the measurements in our setup. Tlis
technique was used to measure penetration fields of Nbs$n
thin films and NbsSt/ALO; multilayers deposited on ALD;

wafers. The system was optimized to mitigate thermp-
‘magnetic flux junps at low temperatures

INTRODUCTION

For decades. bulk Nb has been the material of choice for
SRF accelerator cavities due to its machinability and desjr-
able superconducting properties. With continues progress
in SRF technology. the performance of Nb cavities bs
steadily improved and approach theoretical limits. Best b
cavity can reach breakdown field up to the thermodynanic
critical field. B~200 mT which corresponds to accelergt-
ing gradient ~40-50 MVni[1-4]. Further significant ip-
crease of accelerating gradients in the SRF cavities 1~
quires superconductors with superheating fields and crifi-
cal temperatures higher than those for Nb to provide lower
surface resistance R, (high quality factor) and higher break-
down fields (high accelerating gradient) in the Meissner
state [5.6]. Since clean Nb has the highest lower critidal
field By = 180 mT among type-II superconductors, 4l
other alternative materials have Be; lower than B™. fo
address this problem S-I-S multilayer structures with thin
superconductors () with B. >B>® separated by dielectiic This technique is designed to efficiently measure fifll
(1) layers deposited on bulk Nb (Fig. 1) have been propostd | flux penetration across the superconducting sample usige
to enhance the peak surface magnetic field by increasifie | a simple methodology. To mimic the field configuration fn
SRF cavities, the magnetic field from the magnet should be
applied to the one side of the sample so that the field links
are parallel to the surface, as shown in Fig. 2. Here a NbTi
superconducting magnet is placed above the flat sample fo

Insulating layers  Superconducting
layer

e
Applied
R Magnetic Field
Single Cell SRF Cavity | [ Multilayer Structure

Figure 1: SIS multilayers fabricated on niobium cavity efi-
hances peak surface magnetic field at inner cavity surfad
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Figure 4: Uploaded PDF with column marks, barcode and
dotted for printing. In addition the text body is shifted hori-
zontally.
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ously just string delimiters. This is a special case of broken
encoding, which displays different glyphs than encoded in
the string.

WORD

* What has happened, when you open a Word document and

suddenly see chipmunks, rain clouds at a golf hole flag,
black clouds with lightnings, remember ribbons, an italic
bike or an truck with a Swiss flag?
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Figure 6: Chipmunk and rain clouds.
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Figure 7: Chipmunk and rain clouds — part 2.

* You obviously encountered a Word document which used

an outdated version of the Equation Editor, which is not
supported anymore. Conversion to Office Math ML format
as suggested when double clicking! the symbol zoo works
and let you edit the content.

1 Thanks to Michaela for the double-click suggestion!



DOIs FOR arXiv

In general, arXiv references could be treated in the same
way as URLs and DOIs. For some time now, DOIs have
also been assigned for arXiv contributions via Datacite.
Therefore my recommendation is to use the corresponding
DOl instead of the arXiv URL.

arXiv:xxxx.yyyy then becomes
— doi:10.48550/arXiv.xxxx.yyyy

arXiv:physics/zzzzzzzz then becomes

— do0i:10.48550/arXiv.physics/zzzzzzzz

arXiv:physics/030405067v3 becomes

— doi:10.48550/arXiv.physics/030405067

which means that version numbers (revisions) do not
change the DOL.

A full reference to an arXiv preprint (in this case for the
arXiv:xxxx.yyyy variant) should look like the following:
A.N. Author, “Title of the Pre-Print”, year.
doi:10.48550/arXiv.xxxx.yyyy

Up to now I found only one link that didn’t work

that way and it was one of the format without ”.
(@rXiv:xXxxxxxxxx).

Nevertheless is probably better to check the link online
after modifying it to DOI format.

TYPESETTING UNITS

Numbers and units are typeset with the thin space be-
tween them, this should preferably an non-breaking space
to insure that number and unit are not split over line
breaks or column/page breaks. A thin space is en-
tered in IATEX using »\,«. The alternative is to use
the siunitx package (preloaded in jacow.cls) with
\SI{<number>}{<unit>}.

In Word the easiest way to enter a non-breaking space for
the purpose of keeping Numbers and units together is to
use Ctr1-Shift-Space. The spacing is wider than a thin
space but entering it in Word requires hex-input for the
corresponding Unicode character.

The numerical value always precedes the unit, and a space
is always used to separate the unit from the number, e. g.
»30.2 °C« (not »30.2°C« or »30.2° C«).

The only exceptions to this rule are for the unit symbols
for degree, minute, and second for plane angle (»°«, »'«,
and »" «, respectively), for which no space is left between
the numerical value and the unit symbol.

Unicode provides the Celsius symbol at code point
However, this is a compatibility character provided for com-
patibility with legacy encodings. It easily allows correct
rendering for vertically written East Asian scripts, such as
Chinese. The Unicode standard explicitly discourages the
use of this character: In normal use, it is better to repre-
sent degrees Celsius »°C« with a sequence of U+00B0 »°«
DEGREE SIGN »+« U+0043 »C« LATIN CAPITAL LETTERC,
rather than U+2103 »°C« DEGREE CELSIUS. For searching,
treat these two sequences as identical.



