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SAS@LHC: A Spectrometer for Multi-TeV
Forward Particles at the LHC

An idea for a new LHC experiment or subdetector

Introduction: Terra Incognita! Strong interactions and cosmic ray showers
Some physics topics: single- and two- particle inclusive production

TeV particles through 30 Tm spectrometer magnets, special vacuum chamber
Tracking, Calorimetry and Muon detectors

Charged hadron identification : m, K, p with transition radiation detectors

What’s next? A new collaboration or new subdetector for ALICE or LHCb?
(CMS or ATLAS are less favourable)
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COSMIC RAY SHOWERS: ASTROPHYSICS CONNECTION

Spectrum of high energy Cosmic Rays QS(E) 4 E2.5
All particle spectrum
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COSMIC RAY SHOWERSs

Simulated UHE Cosmic ray shower over ICECUBE Event 20 : 1140 TeV v
Auger observatory in Argentina

MUONS!

-------
..............

Wi, — PMTs in Antarctic ice, 1 km?

Simulating showers relies
on particle production
cross sections that are

Water Cherenkov tanks ~ 1 km spacing not well known

One day : p-N and N-N collisions at LHC?
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Vs = 45 GeV, e COMPARISON OF DVARNT
CHLM (MGA inter alia) SAS @ ISR ‘\' b =075 Gev
Nucl Phys B 140 (1978) 189

I

39 years ago !
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Fig. 2. Invariant cross sections for p + p = meson + X, for p = 0.75 GeV, a function of x =
2p1 /+/s. The curves are empirical fits of the form 4 exp{K(1 — x)€} for n*, K* described in
the text. The curve for K™ is hand-drawn. The behaviour at other pt values is similar.
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Idea, using 10 — 15 m of space in front of TAN:

Use MBX dipoles (Integral B.dL ~ 30 Tm) as spectrometer magnets.

Use straight section from ~ 85m to 140m (TAN absorber) space.

Special vacuum chamber design for particles to emerge through minimal material
Precision tracking (silicon strips or pixels) over ~ 2 m (0x, Oy to a few prad)
Transition Radiation Detectors fory = E/m in 10 — 3. 10* region

Hadron Calorimeter for energy measurement

Muon tracking behind calorimeter

Possible addition (not discussed here):
Bent crystal to channel and so accept highest momenta (>~ 4.5 TeV, ~4 mrad bend)
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Xgjorken — Xpj = p(parton)/p(proton)
Xreynman — Xg = p,(hadron)/p(proton) Major industry at HERA, and these PDFs

needed for hard (partonic) interactions at LHC
Xg — Xg; relationship, but less direct than

: . . : H1 and ZEUS
in deep inelastic scattering.

xg u? =10 GeV’
E.g. p 2 mt*is from leading u adding a dbar

p =2 1 is from leading d adding a ubar 08 ESS HERAPDF20 NNLO ]
Ratio at high x reflects u:d in p

u > U
u >d,c,bbar
d
u d C, b
d
Leading 1t*, DY, B* (?) t-channel baryon 0.8
exchange =

(Reggeized) Not measured for x, at Vs > 63 GeV | X

Figure 8: The parton distribution functions of HERAPDF2.0 NNLO, xu,, xd,, xS = 2x(U + D), xg, at
u? = 10GeV? compared to HERAPDF1.5 NNLO on log (top) and linear (bottom) scales.
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D P MJ ET prediCtion Momentum distribution at the IP
Very uncertain! _"
Spectra generated by /DPMJET-MARS

With 10° pp events, Vs = 13 TeV
(N.Mokhov and O.Fornieri)
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In 1 second, with 2808 bunches,
Have 30 x 10° bunch crossings and
30 x 10° x p(= interactions/X) events.

Number per 125 GeV/c bin

| | | 1 | | 1 | 1 | 1 1 | 1 ‘ 1 1 1 1 ‘ 1 | 1 1 ‘ 1 L
1000 2000 3000 4000 5000 6000
P [GeVi/c]

iy

Momentum distribution at the IP

Notes: »
At 0.5 TeV (~ central)
mr=m &K=zK &K/t~ 10%

€ ~ 1 }109s/u1q/20V X 00T ~

p’s >t above 1.5 TeV and flattish;
High x; peak from diffraction

K-(s-ubar) steeper than K* (u-sbar)
1 (d-ubar) steeper than nt* (u-dbar)

Number per 125 GeV/c bin

‘ | ‘ | 1 L 1 1 I |
7000 2000 8000 4000 5000 6000
P [GeV/c]

1 1 ‘

Antiprotons < K but only by a factor ~ 0.5 Neutrons not = protons, K° not = K*/-

6/14/2017 Mike Alorow  Small Angle Spectrometer 9



To illustrate the large spread in predictions even at

LHCf is a small 0° calorimeter measuring photon-like and n-like showers
Only 1.6 A, and 4 cm in size, o(E)/E ~ 40% for neutrons.

much lower Vs (900).

E 104 ) I LI LI I LILELILI I LI I LI I LI | LI | | | I I_:
o LHCf Vs=900GeV Photon like
9 - g ;
g BN 8.77 < < 9.46 (<0> = 234 urad) | ,
E s '—ll—l-lnl*I ZDC in CMS
g 1F e E 7 A\, and 8cm x 10 cm
g m;:*._* : Expect o(E)/E ~ 15% at 3 TeV
3 [ ._.f*:_?_--:_,_ 1
10? 3 _.-ﬂ-u ol E
; o 5 :
[ ¢ Data 2010,_[Ldt=u.30+u.29nb" bl : -
" [[] Data 2010, Stat. + Syst. error T
10| ==~ DPMJET 3.04 ~ K . .
E o QGSJET 1103 e A good 3D-imaging calorimeter
[ - SIBYLL 2.1 § for SAS : o(E)/E <~ 4%
- === EPOS1.99 e
PYTHIAB.145 Gooaias :
1 -_I L1 1 I L1 11 I L1 I LI i1 I I - I Lol | L1 11 l| | O | I I_-
50 100 150 200 250 300 350 400 450
Energy[GeV]
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Example of spread in Cosmic ray shower simulations
# muons on ground / E®® (to flatten curves) vs E. Muon production
p- Air (solid) and Fe- air (dashed)

From FPWG_YELLOW_REPORT : CERN/LHCC 2013-021

These are on air not pp.

-----

LHC has also run p-Pb and Pb-p
and SAS could take data there.
What about p-N and N-N?

|II.;-|I|_I._¥I|IIII|IIII|IIII

Such special running may (should)
be done in future.

Heavy ion groups (ALICE et al)

EPOS e (S JETII-003 .
0.015 - 199 QESJE would support this.
= SIBYLL 2.1 QGSJETN
0.01 L 11 nnl ool Ll L 1 1nnl Lo rll
10" 10" 10" 10" 10" 10™
gy (eV) . .
I Big spread even assuming no
surprises, e.g. high forward

Equivalent FT energy of Vs =13 TeV heavy flavor production

E. = s/2m,
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200 inelastic collisions at Pt 5 ( 13 TeV, B* = 0.55 m): MARS Nikolai Mokhov
Ottavio Fornieri

If u =1 this is 200 bunch crossings = 6 us

cm
15. TOP VIEW Scale factor x:z = 486:1
mom _
Negatives E~2.25 Tev
= [ pi+
?L; a E=1.08 TeV From interaction
-7.500-
;4““‘——~—u pi-
A E=3.99 TeV
Pl %
//
0- ) A > pn-
- \
]
“H‘_\_LHL
primary beam
7.500- E=6.49 TeV
proton
E=4.62 TeV
15+ | | Positives W™
0 4.50x10° 9.00x10° \ 1.35x10%
YA
W — pi+ .
Yo zy=a8e P E=2.09 TeV E~3.65 Tev

E=2.30 TeV
Hitting pipe: 2 - and 4n+ and about 8 protons / 200 collisions. Mostly near horizontal plane



0

MARS simulation (Nikolai Mokhov and Ottavio Fornieri

For Pt.5 (CMS) with B* =0.55m : need to do for B* = 5m at at LHCb, ALICE
Looking along 20 cm diam beam pipe: only particles inside pipe shown, at 3 distances

- ves
+ ves
<€ >

84.3m from IP (2 TeV - 3 TeV)

2 TeV — 3 TeV particles

107.2m from IP (2 TeV - 3 TeV)

131.2m from IP (2 TeV - 3 TeV)

0 G I
¥ [
These all exit pipe between 107 and 131 m

H

| I |
=10

1
10

1]
¥ [cm]

Rectangular shapes are due to the F/D quad field for given energy slice.

>> Only need to cover 10 cm in y on L and R sides, not all ¢

6/14/2017

Mike Albrow

Small Angle Spectrometer

13



Particle transport calculations (Pt.5, B* = 0.55m) using MAD files  Jerry Lamsa

L XvsY, p=2345TeV, p =0.4GeV, z=130m, B =0.55m I
6
i . Positive particles contained
. b in 40 cm diam pipe.
Outgoing p beam ey Only +/- 5 cm in y needed
4 Tev . 0 fOf‘ pT <= 0.4 GeV/C
ofjo 0 0
00 0 0
55‘” 10 00 " Negatives on left side (not shown)
0 0 ] o '
E 0 o0 o ; ; Less y coverage adequate
- b L " | (focusing)
s o Lo X, ¥, 8, and 6, needed for p, p,, ¢
) i oo o 0
N Lo : Calculations shown are for
- o Pt.5 and specific optics.
Ellipses for p; = 0.4 GeV/c, all o. | At Pts 2 and 8, larger B* and
v — 5 different, need specific calculations.

X [cm]

For single particle inclusive spectra do not need full ¢ — coverage, but valuable for correlations
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Beam pipe design for small angle spectrometer (schematic)

50 cm (?) diameter pipe from 85m to 130m (from collision)

Thin window (Be? Al?)
Minimize scattering/imteractions

TOP VIEW \\10-15m for detectors

VACUUM —"

/ |

Inner thin foil or wire grid

/Isoﬂn — /.

]

€ ~ 40 m large pipe —>!

/ 50 cm diam pipe

: -ves +ves
iNCOMING & T /
BEAM OUTGOING
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CERN/LHCC 99-5 ALICE : Early design had a large conical beam pipe for ZDC

ALICE TDR 3 > Centrality etc measurements in Heavy lon (Pb+Pb) collisions
5 March 1999 TOP VIEW
Ml F = MIDDLE OF D1
ZDC g : g 2 g g DL .01
K L1 ] 1 L4 1 1 1 1 I Ll 1 1 Ll 1 1 I I T - i T T N - |. L1 11 1 1 1 I L1 1 1 0 1 1 |]
4775 =Lih
A 400 — - BO00 1273.1 Lﬁ..__ A
= | 4000 =
e R s s M 78] 2058 =
3003 E:: Hl"‘-\.._\_‘_l 000 7000 S054 [ 1000 | 2000 = 300
- ' e S | | T -
- IE=) | ""x._\_\ . =
EW_E I |JI'.‘1I : -\T—h‘- 1l i_m
E |"|I: Beom envelope +19mm | =
= - ] | -
70 cm ML 0 = | E 100
/DC ——= £
BEN 2 3 =
_; ;— 100
z'uu_g E_zm
v E 3
303-—:'- ;—]EHII
Make space in front of calorimeter (with “thin” window) for
tracking, TRDs, and behind calorimeter for muon measurement.
Muons | | Calorimeter || ----------- TRD----------- Tracking | € particles
1m 2.5m 6-8m 2m  total=12-15m
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SAS as a Multi-particle Spectrometer

Acceptance for 2 or more particles from same event.
Positive and negative particles on opposite sides of pipe, near horizontal plane.

Acceptances need to be calculated for realistic design.

Potentially:

I, Q(2S) 2 pt+u-, X 2 )/ +y, Drell-Yan p+p-, yy 2 ptp-
Ko, 2> ', A2 pn
DY = K'rt ... X, =2 ', K*K, etc.

Very forward charm and beauty also measured with single leading e and
Leptons can be identified.

Leptons from mt, K decay will be known, and their decay lengths are very long!

yct (1) = 340 km at 2.5 TeV !
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Heavy —ion collisions (ALICE Specialty)

So far : p + Pb and Pb + Pb, with p + p in ALICE as “control” to study changes.
One day (feasible) : p+ Nand N + N as in atmosphere
Must be many interesting studies to do with SAS.

Bose-Einstein correlations

Head-on view Nucleal;frag:ne.nts: between mn+n+ & n-n- close in
d, t, He®, He®, Li... momentum measure size of
Jets this way pion emission region.

quenched Directional: correlate with ¢(jets)

Jets this way emerge PL 129B (1983) 269 (R807, AFS)

not quenched (@)
2 8 [ A PROTON-PROTON 7

| @ ALPHA-ALPHA
24 1" o pROTON-
ANTIPROTON \

16 + 7

down beam pipe 12 ¢ +

08 [ ]
n n T R S S |
2 4 6 810 12 14
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ALICE has pp collisions for most of the LHC running
Cannot compete with ATLAS and CMS for high mass/high p; pp physics
Luminosity/pile-up much lower (good for SAS) and appropriate detectors.

Focus (pp) is on high multiplicity events, particle correlations, heavy flavor at low p; ...
Can have unique strong interaction program with SAS

LHCb focus is on charm and beauty, forward (but not this forward)
SAS extends spectrometertoy ~ 8§, 9
Acceptances not yet calculated.

LHC=b

49K 43

K IK NP8 (CENTER OF UX 85) 1.9K 5K
03 Q2 G Q1 Q2 Q3|
MBX DIBXMQXA MQXB  MQXA MBXW MQXA  MQXB  MQXADEBXMBX TCOOM  TDI
— o P8 A TR s et
: vBxfis XWS : .
4762 le370.915|55 155 715637 | [o7s_| |34 078 6.370.715| 55 [1] 5.5 [2.9156.37 1 L 4762
4748 181 3550 11.22 181 4748 2895 | 7.0125 4,189
945 53,845 945 3067 22,965 24965 3067 945 53845 945
<€ > <€ >
SAS SAS

6/14/2017 Mike Alorow  Small Angle Spectrometer 19



Tracking

Precision tracking immediately behind (thin!) vacuum pipe window.
No field so straight tracks.

-2 X, v, dx/dz, dy/dzatz o(x,y) =10 pum over 2m -> 5 prad

Cf bend of 6.5 TeV proton ~ 1500 prad

© =0.3 B.L(Tm) / p (TeV/c)

Projection of track back 2 momentum dp/p <~ 0.5% if from primary vertex.
Can be matched with energy from calorimeter if hadron

background from showers in upstream pipe etc. can be reduced or eliminated.
Tracking measures | Q] also. i

[XOIVOIZOI px; pyr pz] ﬁ [XI y; exl ey} E = p]
at collision at z (Q known)

Areas ~ 10cm x 10cm, Silicon pixels possible, not an issue.
Can make level-1 trigger on tracks f[p, x.]
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Calorimeters

Energy measurement complements tracking, rejects halo/backgrounds
Track Ap/p ~ 1% if 1Y, and AE/E ~ 3% probably achievable.

EM maybe not useful behind TRD (a few X, already ... TRD as ECAL?)
HADronic section ... can be very deep (even 3m); A (W) =10 cm

Also good active muon filter

Can profit from major developments in high granularity calorimeters
But our modules much smaller (protoype test module size)

CALICE W-AHCAL

E.g. CALICE and CMS Upgrade HGCAL
high granularity calorimeters

et

CALORIMETRY for SAS can be done

nt event at 80 GeV
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Muon Measurement behind calorimeter

Muons : from primary collision:

Drell-Yan pairs, photo-produced J/{, {(2S), Y, , ; and yy 2 pu (especially in AA)
Some acceptance for measuring both!
Almost prompt, from ¢, b decays. Note BR (D° 2 p+ X) =6.7%
Background from m, K etc decays. yct(m) at 2.8 TeV = 150 km, . yct(K*) = 70 km
Background from upstream interactions in pipes etc.
Momentum from upstream tracking, penetration and energy loss (fn(E)) through calorimeter

TRD signals consistent with m =

Many possible technologies
~ m? so high performance

6/14/2017

p/y =m(n) (= m(m), no separation.)
T |

20 ¥
& pn' on Cu
9100 L =
> C Bethe
E #  Anderson-
= al Ziegler
5 te Radiative
E. 53 effects
- 10 :-5:?’ o reach 1% ~ Radiative ]
o = Minimum / losses 5
= - ionization A
E",‘ " Nuclear SR I
a | 11055‘35 Without &

1 | |

0001 001 0.1 1 10 100 1000 10°  10°

By <>
| | | | | . HERE, |
0.1 1 10 100 1 10 100 1 10 100
[MeV/c] [GeV/c] [TeV/c]
Muon momentum
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Charm and beauty hadrons only measured at LHC in central region.
Some models, e.g. Stan Brodsky “intrinsic heavy flavor” have enhanced forward Q production
-- Massive Quarks in sea carry high momentum for same rapidity (At p; = 0 x, = m.e¥ / Vs)

c, b 2> u gives excess prompt muons at large xF.
In Ax = 0.1 at x = 0.4 about 103 per inelastic event. At PU = 1 have 30 million X/sec : ~ 10% p/s !

10

0.1

0.001

dN/dx [particles / (inelastic event)

10—5 1 1 1 1 1 1 1 1 1 1 L L 1 1 1 1
0.0 0.2 04 0.6 0.8 1.0

Muons from charm decay ,_,g
(from exotic model) x=2E/s

6/14/2017 Mike Alborow  Small Angle Spectrometer 23



Function of y = E/m

y=4*104
y=6*10

6/14/2017

Transition Radiation Detectors - TRD

Anatoli Romaniouk, Mike Cherry et al.

Probably only technique for distinguishing t / K / p at multi-TeV energies
Main technical challenge for SAS@LHC.

Interface between two materials different € > X-ray emission ~ 1/137

Know E = p from tracking and calorimeter, hence m.
Fastest hadrons in SAS ~ 5 TeV m; y = 5000/0.14 ~ 3.6 10

Can “tune” design
Slowest in SAS ~ 1 TeV p; y = 1000/0.94 ~ 1.1 103 5

for y—range : higher y longer

. 10 = T T ™7 TTTT T T T I' TTT IE / T T | TTTT T T
Incident and absorbed - l ! | | g
TR spectrums 7 CHy /A ]
I AR SR o Acmoum,
2 F s um 045 L o0 —mom 1S ot 5o (CHy / He) ® iman= 88 keV
™~ 0.13_— e —Y= —ﬁ?‘gm - = E ) ) E
=, C 6-13 — m‘{"m 3 « F Mylar / Air 3
= 016F SR 5 11=25 um,dg=1.5mm
R+ - - ___"‘-1_“ 3 5 ur, = 12 keV
otaf-| keV | To--Tn 13-24keV £ mox ° 12K 1
0.12F i R ERERS E
— 4 = C . E
01 1 - i 2 F CH, /He .
0.08F # i, {4k ' #y=4pum, 4= 100 um i
ODB #':E :1,_‘_‘1‘11“-.;;‘-; s r | / ?; Yrnax = 1.4 ke
g .'! H“h-‘l-:‘-‘--‘-L'; 10-2:_/ _:
3 T = S e P E v E
' , _ i = > ]
% 10 15 20 25 30 35 i 1 TTV P | > Tevr i . 1
10-_3 L bein L1 idin L1 [ EET |
@, [keV] 108 102 io* io® 0
y= E/ 2 MO8z
Mike Albrow Small Angie specuuineter P



SAS-TRD R&D Group formed : Test beams at CERN (2016, June 2017)
NRNU MEPhi (Russia), Louisiana Uni (USA), Bonn Uni. (Germany)
Bari Uni, (Italy), Lebedev Phys Inst. (Russia), CERN

Compton TRD: concept.

Beam r 1 n

Radiator stacks

20 modules (1-10 low y4 configuration, 11-20 high y configuration)
Radiator + Xe + Compton scintillators

1"BGO 1"BGO 1"BGO 1" BGO 1" BGO
. Beam
Radiator Radiator Radiator Radiator Radiator
1 1 19 20 "
1" BGO 1" BGO 1" BGO 1" BGO

Simulation work in progress
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Angle TRD: concept

Concept is based on the fact that
TR emission angle ~1/y. R %
e Pixel detectors can be used for e
these measurements. F ;\

.
.
.
- '..
. -
. .
. .
\ ..

I g
- 10
TR photon “
Radiator B
TR photon E S |
aws 2 2 5
K ] > -
x—y or pixel F‘x R i — -
detector B “" - ) — ]
Radiating parl‘jcle\ ) )
Module 1 Module 2 Module 10

* Combination angle and TR energy information would significantly improve
identification power of such kind detectors.

* This approach would allow to minimize material budget
* |t combines tracking and TRD functions in one detector
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Summary

Terra Incognita : large phase space (in x;, p;) unexplored from Vs = 63 — 13,000 GeV !
Justification in itself, but ...

Need to understand Strong Interaction in non-perturbative sector
Important to understand UHE cosmic rays : Sampled shower = primary, UHE collisions, muons

Spectrometer magnets and 85m vacuum chamber + 55m straight section

Need special vacuum chamber with thin exit windows. Feasible.

Technology for tracking, calorimeter, muon tracking exist

Particle ID with transition radiation possible (m,K,p) ... interesting challenge to improve.
Open & accessible & small so evolution of techniques natural.

How and where?
Pt.8 (ALICE) has best conditions and better alignment with physics. (Pt.8 — LHCb also possible)
Both should find addition of SAS enhances their physics program, both pp and nuclei
Or : Independent new experiment (expect later merger)
TRD experts are developing suitable TR detectors (SAS-TRD proto-collaboration)
Crystal channeling experts are developing crystals — possible extension

It can be done and it should be done!
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X , (.4 Can we envisage a

“miniaturized”
ring imaging TRD = RITRD?

now we have more
advanced pixel detectors !
(see next talk)

(1.1) X padx = (80.1)

-we can collect with 10 sets radiator/pixel detector = 20 TR photons (better
than a conventional RICH) to overlay on a unique frame to reconstruct aring

-conventional 15 1 foil radiators to let any hadron to radiate + 1 m “espansion
distance”in helium—=> L= 10 m, stilllong, but X, and A;will be negligible!

—-pixel size 5011 x 50 11? (spatial resolution optimized by centroid calculation)
TRD also provides precision tracking information!
-the momenta, namely the rings radil per each kind of particle, are fixed by
the calorimeter: at 1 m of espansion distance =2

R, =1mm @ y=1000 (1 TeV proton) or R, = 0.5mm @ y= 2000 (1 TeV kaon)

6/14/2017 Mike Albrow Sma_IIAn%:?] pectrometer,
Mike Cherry, Louisiana State Univ., summary taIk



Prompt neutrino flux

[Talk by Stasto]
; Prompt neutrinos:
10 Production of charm in the atmosphere
pA — ccX
T 10 D%, D=, D=,:.- 5 vX
i
", 10 * Due to the fa:'.t decay of charmed
g hadrons, no significant energy loss.
g * Prompt flux from charm decay dominates
R PR . the neutrino flux at high energies,
Ll . === ERS Dipole Made| 3« Constitutes a background for the UHE
“ Honda conventional v, neutrinos.
Vl?m' % o 1 * Production of forward charm: dominance
10 . of the very low x gluon.

=3

Large uncertainties (in fact they are larger; not all uncertainties shown in this plot). |

LHeC/FCC-eh can provide important constraints on the gluon at small x and
consequently reduce the uncertainties for the prompt flux.

17

Forward charm can be measured more directly in SAS@LHC
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Broad rapidity coverage in ALICE (here Pb-Pb) _
http://arxiv.org/pdf/1509.07299v1.pdf @\

CERN-PH-EP-2015-257
16 September 2015 -

Centrality evolution of the charged—particle pseudorapidity density over a
broad pseudorapidity range in Pb—Pb collisions at ,/sxy = 2.76 TeV

Centrality evolution of the charged-particle pseudorapidity density in Pb-Pb ALICE Collaboration

rerr=rr T 1rTnr T 1T Ty P‘b_P‘bmzleﬁTﬂv
0- 5%
3-10%
10-20%
20-30%
30-40%
40-50%
30-60%
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80-90%

PLB 726,610 (2013)
Sym.Comb.
Uncorr.syst.unc.

Corr.syst.unc.
Reflected

chh,'fdn
&
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3
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%
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1

|
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1

10 =

Added value for HI collisions: measure nuclear fragments (d, t, He3, He4, ...)
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Agenda: Thursday morning plenary. Meeting : informal, discussions

Thursday, 1 October 2015

09:00 - 13:00

6/14/2017

Plenary

< m B Salle Anderson

Conwvener: Michael Albrow (Fermi National Accelerator Lab. (US))

Location:

09:00

09:20

09:50

10:20

10:35

11:05

11:30

12:10

40-52-A01 - Salle Anderson

Welcome and Introduction 20
Speaker: Michael Albrow (Fermi National Accelerator Lab. (US))

Physics of forward particle production; event generators 300 N0 SP€a ker?

Cosmic ray showers and need for SAS 30
Speaker: Paolo Lipari

Coffee 15

Zero-degree neutral (n, KO, n0,...) measurements at LHC 30
Speaker: Alessia Tricomi {Universita e INFN, Catania (IT))

Studies towards the design of a Small Angle Spectrometer at the LHC 25

Speaker: Ottavio Fornieri (Pisa)

Particle optics and large pipe 20
Speaker: Jerry Lamsa (Iowa State University (US))

(probably not)

LHC Vacuum pipe and window issues 30
Speaker: Benoit Salvant (CERN)
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14:00 - 17:30

6/14/2017

Thursday afternoon parallel session

SAS calorimeter & Tracking e m

Convener: Michael Albrow (Fermi National Accelerator Lab. (US))
Location: 60-2-023

14:00

14:30

15:00

15:20

15:40

High Granularity calorimeter (HGCAL) for CMS upgrade 30’
Speaker: Slawomir Marek Tkaczyk (Fermi National Accelerator Lab. (US))

Test beam experiments with the CALICE scintillator tungsten HCAL 30
Speaker: Eva Sicking (CERN)

CT-PPS Tracking for SAS@LHC TBC 20
Speaker: Nicolo Cartiglia (Universita e INFN Torino (IT))

Muon track detection 20’
Speaker: Michael Albrow (Fermi National Accelerator Lab. (US))

Discussion 30
Speaker: All
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14:00 - 19:00

6/14/2017

Parallel Session: Workshop on TRDs for SAS
TRD workshop < m W 28-5-029

Conveners: Christoph Rembser (CERN), Anatoli Romaniouk {National

Research Nuclear University MEPhI (RU))

Location: 28-5-029

14:00

14:10

14:40

15:00

15:25

15:45

16:05

16:30

16:55

17:20

17:45

18:10

Introduction 1o
Speaker: Christoph Rembser (CERN)

Summary of Graphene radiator studies 30’
Speaker: Anatoli Romaniouk (National Research Muclear University MEPhI (RU))

GasPixel TRD tests in magnetic field 2o
Speaker: Jochen Kaminski (Universitaet Bonn (DE))

Transition radiation from graphene in X-ray domain 25’
Speaker: Alexey Tischenko

Discussion&future plans 2o’
Speaker: ALL

Coffee 20¢

Requirements and general considerations for SAS TRD 25
Speaker: Anatoli Romaniouk (National Research Nuclear University MEPhI {(RU})

Possible configurations for TRD modules for pi/K/p separation in the TeV region 2!
Speaker: Paoclo Spinelli

Straw based and solid state based TRDs for SAS 25
Speaker: Mario Nicola Mazziotta (Universita e INFN, Bari (IT))

Preliminary TRD simulations for Forward Scattering Experiment 25'
Speaker: Michael Cherry (Louisiana State University)

Gas pixel TRD - what they can do? 25
Speaker: Anatoli Romaniouk (National Research Nuclear University MEPhI (RU))

Discussion of the THD co “c?r%%lrﬁ'ﬁgsfg@&gc'trometer
Speaker: ALL
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6/14/2017

09:05

09:35

10:20

10:40

11:00

11:30

12:00

Friday Oct 2"d Plenary

Channeling for high-xF 30’
Speaker: Gianluca Cavoto (Universita e INFN, Roma I (IT))

@ .;ﬁ" erystal channeling

Transition radiation summary report & plans 40’
Speaker: Michael Cherry (Louisiana State University)

@ | [ SAS_CERN_Oct_20.. | 3 SAS_CERN_Oct_20..

Calorimeter summary report 20’
Speaker: Michael Albrow (Fermi National Accelerator Lab. (US))

@ @ calo-trk summary.... :' calo-trk summary....

Coffee Break 2o

LHCb very forward detectors 30
Speaker: Paula Collins (CERN)

@ |[A FSC_LHCb.pdf

SAS at ALICE 30
Speaker: Risto Orava (Helsinki Institute of Physics (FI))

@ | [A ALICEZDC-worksh...

Acceptance, rates, running conditions 20’
Speaker: ALL
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