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Rhicf

Out Line

@ Overview of Rhicf
- Observing target
- Motivation

e Simulation

e Summary and Outlook



Rhicf

What to observe?

e Rhic+f(forward)
— Very forward Particle(n>6)

e Neutral Particles(rto,Neutron,Photon)

e Low Energy(relative to LHC)
and Low transverse momentum
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Rhicf

How to observe?
o Use ZDC and LHCf

Intersection
Point

DX
Dipole Magnetl

Tungsten
plales \\ .

®ZDC collects
Cherenkov light
created by
charged particles

@Deposit energy
can be calculated
from PMT'’s signal



Rhicf

LHCf

e Detector for observing forward particle(n>8.4) in LHC (2009~2015)

e Having better position
resolution than ZDC

e Use Arm2

e ZDC + LHCf comb make ever
best resolution



Rhicf

Physics Motivation

e Spin Physics
— Forward neutron’s An

e Verify hadronic interaction model
— This connects to development
of Cosmic Ray Physics



Rhicf

Forward neutron’s An

® Run5 data shows relation
between XF and AN

8.0% systematic scale uncertainty not shown
6.2% (x ,>0) and 5.9% (x,<0)
polarization scale uncertainties not shown
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Rhicf

Ay vs. p_ for leading neutron N _ > Gev
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Rhicf

Hadronic interaction models

e Theoretical basis e Tuning parameters
- pPQCD with data
- Regge Theory

- energy conservation

e Phenomenology(Models)
- hadronization
- Pomeron interaction
- etc..



Rhicf

Various Models

@ QGSJET series : Regge theory + String
dynamics + semi-hadprocess + Pomeron
Interaction..

@ SIBYLL series : mini-jet model + Eikonal
approximation
+ Dual parton model + .....

e DPMJET series, EPOS series and so on....
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Rhicf

Model verification

& tuning
e Verifying or tuning model by experiment

Pre - LHC Post - LHC

/
N .
PP Total ,'/ / P+Pp

EPOS 1.99 7,7 —  EPOS LHC
SSIETI-03 . GSJETII-04
iSJETOI . - * TOTEM

SIBYLL 2.1

TOTEM

Total

" Elastic
5 6
10”7, 10
Vs (GeV)

ATLAS p+ p — chrg Vs = 7 TeV 1| ATLAS p+p— chrg Vs =7 TeV
IN<25 N, >1 p>0.1 GeV IM<25 N,>1 p>0.1 GeV

EPOS 1.99 WL — EPOS LHC
QGSIETII-03 R - QGSJETI-04
QGSJETOI W N

SIBYLL 2.1

100 150 5 100 150
multiplicity n multiplicity n




Rhicf

Why are these models important to
Cosmic Ray Physics?

e Observation of CR(cosmic ray)
- direct method(satellite) > waste space, time and $
- iIndirect method(Surface Detector, Radio telescope)

(}9 COM’O&' r,0~
&
v »
-. 4
2 AC

S — .

o

.

R —— S —
- D

’

.'.'. w ’;( " ——
ye ._“_\\ = ,

; A " - _.“_t. ‘.V.- ’ "l: \ - A —
.' -‘;-.;} \T JI' ‘!a M - g p . r— = “"—‘ : i 'y :
‘ 3 ._.\ ?¢ 'l:'\.ﬂ 0 o \ - — ™

=i e TR 1
, 3 "“E > A | Very Energetic Radiation Telescope Array, Arizona
b g ‘

jmg te tlonal Cosmlc Ray Observatiry

12



Rhicf

Why are these mmdelsumportant to
Cosmlc Physms”

’ Primary cosmic ray

e Primary CR makes'secon
partlcles(th OUC P O@@mﬁlu

Secondary cosmic
- ray in atmosphere
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Rhicf

Schedules
©2015 - Run in LHC

o Installation starts from end of 2015

@ Mainrun in 2016

RHIC RUN
- Definition of cables and DAQ concept

- DAQ element test

Cabling
Support structure installation
Full DAQ dry run and installation test

- LHCf beam test and installation
LHCf 13TeV operation
Removal and cooling
Arrival and checkout at BNL
Installation
Commissioning with collision (parasitic

RHICf operation




Rhicf

Rhicf summary

e Observe neutral particles with Low energy,
small PT and n>6

e Data from Rhicf contributes to spin
physics, cosmic ray physics and
particle physics.

e Operation in 2016
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Simulation

Simulation

® Generally before experiment starts, Need to
estimate results of experiment for determination
of parameter
(e.g:structure of detector, matter and so on)

e Use Geant4 simulator for consistency
between Phenix detectors and LHCf
(present code for Phenix is based on geant3)

® geometry code is completed
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Rhicf

PMMA tubs layers
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Rhicf

Summary & outlook

e Localpol’s geometry code is completed

@ ZDC'’s energy resolution calculation is on going
® Make more proper PhysicsList to Rhicf

@ Need to make Multithread activate

e Calculate efficiency, position resolution and energy
resolution after implementation of LHCf
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Definition of Variables

T = 5{75 = 3‘% Feynman-z

1. E+py _ 11, E+p; C
y = ln —;n-fk = 3In 5= - Rapidity
m3 = p% + m? Transverse mass squared
d*p/E = d’pr Bk = d’py dy Phase space element
N = Ym=0 = — In tan(0/2) Pseudorapidity

pr, = mr sinhy
E = mqp coshy



Transportation in geant4
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Ex® and En (200 GeV p-p / p-N)
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conversion NLL to distance

PILb
Bremsstralung >
lonization » PlLi
Positron Annihiration ¥ PiLp
Transportation » distance to boundary

continue to transport




Hadronic interaction models

Old generation: QGSJETO1 SIBYLL 2.1 DPMJET 2.55 (<1999)
All Glauber based
soft
But differences in hard, Sm Ampt to get
remnants, diffraction ... everything described
in a consistent way
\fnergy sharing)
v o
New generation : (QGS]) ET1 11-03) (DPMJET IlIl) ( EPOSII 99) (2005-2012)

d mm---

LHC tuned - QGSJET 11-04 EPOS LHC (2013-)
Theory ++: Phenomenology ++ :
-Loop diagrams -Nuclear effect
-rho0 resonance -High density effect (QGP)
-optimized for CR -all type of data studied

Only model used in HEP (SPS, RHIC, LHC)
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