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MOST COMPELLING SCTENCE QUESTIONS

/~ How are sea quarks and gluons and their spin distributed N
in space and momentum inside the nucleon? -

‘5 How are these quark and gluon distributions correlated with the \gfiAa
over all nucleon properties, such as spin direction? ‘

‘5 What is the role of the motion of sea quarks and gluons i
in building the nucleon spin? N/

/ How does the nuclear environment affect the distribution %g /Q//
of quarks and gluons and their interaction in nuclei?
- How does the transverse spatial distribution of gluons compare to that in the nucleon?

How does matter respond to fast moving color charge passing throughy
‘g Is this response different for light and heavy quarks?
€

4 Where does the saturation of gluon densities set in? %

‘;5 Is there a simple boundary that separates the region from.
more dilute quark gluon matter? If so how do the distribution
of quarks and gluons change as one crosses the boundary?

@ Does this saturation produce matter of universal properties in
the nucleon and all nuclei viewed at nearly the speed of light? /




REQUIREMENTS TO REALIZE THE PROGRAM

- 4
w B

Requirements from Physics:

Q High Luminosity ~ 1033 cm-2s-! and higher

O Flexible center of mass energy

O Electrons and protons/light nuclei (p, He® or D) highly polarised

Q Wide range of nuclear beams (D to V)

Q a wide acceptance detector with good PID (e/h and =, K, p)

Q wide acceptance for protons from elastic reactions and
neutrons from nuclear breakup

J
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- eRHIC DESIGN

0 Up to 21.2 GeV electron beam accelerated with Energy Recovery Linac (ERL) inside existing RHIC
tunnel collides with existing 250 GeV polarized protons and 100 6eV/n HI RHIC beams

0 Single collision of each electron bunch allows for large disruption, giving high luminosity and full
electron polarization transparency

O ERL with 1.32 GeV SRF Linac and two FFAG recirculating rings (1.33 - 6.62 GeV;
7.94 - 21.16 GeV) allow for luminosity 1033 cm-2s-! at 15.9 GeV and reduced luminosity up to
21.2 GeV
> 15.9 GeV as soon as eRHIC turns on

FFAG Recirculating Electron Rings ERL Cryomodules

1.3-6.6 GeV

7.9-21.2 GeV Beam Dump

<

50 mA polarized electron

/ Energy Recovery gun (GQTIing gl.m)
Coherent Linac =

Polarized
Electron Cooler Electron Source

Detector |

hadrons
Detector

electrons

100 meters
—
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Presenter
Presentation Notes
ERL: energy recovery linac
FFAG: Fixed-Field Alternating Gradient accelerator
NS FFAG: non-scaling FFAG


WHAT IS NEEDED TQ REALIZE EIC PROGRAM

all need /s,, > 50 GeV
to access x < 10°3 where

sea quarks and gluons
Nominate
£L~10fb!

L£L=10=100f""1

® multi-dimensional binning
® to reach kr > 1 GeV
® to reach |t| > 1 GeV?

experimental program to address these questions:

_ ~x.. inclusive and semi-inclusive DIS

= longitudinal motion of spinning quarks and gluons

azimuthal asymmetries in DIS

adds their transverse momentum dependence

H " exclusive processes
a+Ef ¢

~ — adds their transverse position
Cm-2g-1

machine & detector: rasjujranﬁ
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WHAT IS NEEDED TQO REALIZE THIS PROGRAM

Inclusive Reactions in ep/eA: P
Q Physics: Structure Fcts.: gy, F,, F, 4
Q Very ood electron id = identify scattered lepton

Q Momentum/energy and angular resolution of e' critical
Q scattered lepton 2 kinematics of event (x,Q3)\

— X,/

F(p,)

Semi-inclusive Reactions in ep/eA:
Q Physics: TMDs, Helicity PDFs, FF = flavor separation, dihadron-corr.,..

=> Kaon asymmetries, cross sections gl

incoming lepton

Q Excellent particle ID: =n* K*,p* separation over a wide range in -3<n<
- excellent p resolution at forward rapidities

Q TMDs: full ®-coverage around Y*, wide p, coverage /_‘“‘“\T;;
O Excellent vertex resolution - Charm, Bottom separation targetnucteoq TN

String Breaking - P

rtual photor

Exclusive Reactions in ep/eA:

O Physics: DVCS, excl. VM/PS prod. & GPDs, parton imaging in br. g(x, Q .by)
2 Exclusivity = large rapidity coverage 2 rapndnty gap events N
N reconstruction of all particles in event /' ;
2 high resolution, wide coverage in + 2 b, = Roman pots n1Q?)
) eA: veto nucleus breakup, determine impact parameter of collision x3/ &
= acceptance for neutrons in ZDCs

g 7P
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LEPTON KINEMATICS

10"

10°

Increasing lepton beam
v energy: scattered lepton
boosted to negative n

10

1

10"

©" Increasing hadron beam

.. energy: no influence on
scattered lepton

o kinematics

4 3 2 4 0 - - - A0 -5 -4-:?»-|2-1
n n

"

2> Q? < 0.1 GeV: scattered lepton needs to be detected in dedicated
low-Q? tagger

- kinematic coverage in Q?-x-n critical for physics, which requires
Rosenbluth separation high to low y reach

1
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X-QF KINEMATIC COVERAGE

Possible limitations in kinematic coverage:

103
fLdt = 10 fb™!

 high y limited by
radiative corrections

— 102 }-can be suppressed by

S “requiring hadronic
o - activi o)
o] i
Q(lj B
10

low y-coverage: limited by E’, re:
= y-coverage can be extended b
= or use hadron or double ang
= CC events require the hadron ¢

Brookhaven Science Associates

20 GeV on 250 GeV

10°

10’

HERA achieved
y>0.005

10°

Resolutions in electron method:

1 OF, 0, sq' =
Yo Ee® tanjeéee

0y, _[1_1|0E, (1 _4
(- el

ox,
xe
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diverges for
y.20
depends on E',

cot%é@é

XB

) , ' diverges for

6Q29 9oL, (wL)tanic‘iﬂ('g 0. >180°

0; E 2 depends on
E'.and @,

le
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SIDIS: PION KINEMATICS

Cuts Q3>1 GeV, 0. 01<y<0 95, z>0.1

h
I |
|
on 250 GeV

Increasing lepton beam
energy boosts hadrons
" more to negative rapidity

10 1 10° 1o 10" 1 1o 10°
Momentum (GeVIc) Momentum (GeVlic) Momentum (GeV/c)
5
4
3
2 |
1 | 10°
=0 E lI || |
-1 II I 10?
-2
-3 ! 10
-4 |- . 1sceVon1oo GeV 1SGeVonZSDGeV
-5 -
10" 1 10 10 1 10 10° 1 0 10?
Momentum (GeV/c) Momentum (GeV/c) Momentum (GeVl/c)

Increasing hadron beam energy influences max. hadron energy at fixed n
- no difference between n*, K*, p*
- Impact on hadron and lepton PID
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Rapidity

O a N W A A O RN L O a N W s oo

Rapidity

o A bAoA

HADRON COVERAGE

Cuts: Q3>1 GeV?, 0.01<y<50.95, p>1GeV
: 4OU§I| 40(
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Rapidity
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L
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pt(GeVIc)

3 4 35 6
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Z z

é -3<n<3 covers entire p, & z-region important for physics
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PID REQUIREMENTS

10 1 10 10" 1 10 10" 1 10 10" 1 10
Momentum (GeV) Momentum (GeV) Momentum (GeV)
.o Lepton-PID:
h*/-, y suppression: 1:1 n <4 to 10*:1 n >-1
o Hadron-PID:
£10° n/K ratio 3-4 K/p ~ 1 independent of nand (Vs)
d107¢ n<-3: 1 GeV< p < 10 GeV

-3<n <-1: 0.1 GeV < p < 4 GeV
-1<n < 1: 0.1 GeV<« p < 4 GeV
1<n < 3: 0.1 GeV<« p < 30 GeV

10" 1 10 10° 10" 1 10 10
Momentum (GeV) Momentum (GeV) 3<n : 1 GeV«< P < 100 GeV
DIQORKIIAVEIN DUIZINILE ASSDLIdLES

RHIC-AGS User | = impact on PID technology



EXCLUSIVE REACTIONS

How can we select events: two methods

£ proton/neutron tag method

0 Measurement of

0 Free of p-diss background

o Higher My range

o to have high acceptance for
Roman Pots / ZDC challenging

Diffractive pe l"
,,m”"’q“]-lq'ﬂ”jL\l

P,

=1— X;p

~ I
1 pa il L ]L!

Need for
Roman Pot
spectrometer
and

ZDC

>

K = IR design /
3 i D
Large Rapidiy 6ap method
Need for HCal
in the ard
0 Xsystem and e’ measured " m;;:;r
o Proton dissociation background
\_ 0 High acceptance inn for detector My 4
5S¢ E E
2F 3 1
DVCS - photon kinematics N - .
Ak -
Cuts: Q?>1 GeV, 2t 10
0.01<y<0.85, 4F 3
5E . ; E | " . f 1
10" 1 10 10™ 1 1 10" 1 10 10?

Energy (GeV)

0
Energy (GeV)

Energy (GeV)

increasing Hadron Beam Energy: influences max. photon energy at fixed n [
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photons are boosted to negative rapidities (lepton direction)
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LARGE RAPIDITY AP METHOD

Diffractive p° production at EIC:

A Identify Most Forward Going Particle (MFP) n of MFP
> Works at HERA but at higher /s M. Lamont
» EIC smaller beam rapidities [ o+p: RAPGAP: MFP in Event
Mimax - l 24100 GeV - DIS
S 5+100 GeV - DIS
Other particles (If any) 0.1F 1281:1183 gg& - g:g
: ——— 30+100 GeV - DIS
| An . A B 2+100 GeV - Diff
: B I I 5+100 GeV - Diff
Rapidity Gap l """" 10+100 GeV - Diff
| o8- || 0 e 20+100 GeV - Diff
 DetectorAceplace o 30+100 GeV - Dif
- T | r
ngi:ém 0 “geam u
p/A direction e direction 0.06 D I S
1 g
_ 0.04 Diffractive
: 4 e ioeV- Py
0.8 L o aw.
i I.;E--:E' ----- 304100 GeV - Puri: 0.02 i
o6l — mmon-owe 3 . S,
‘ —30»10069V-Ef|icie$ o l/)uq.‘i":“ T SNSRI AT e Y= 3 130 AU B WO
-8 6 -4 -2 0 2 4 6 8
- i . s
i i rapidity
0.4 PL ° o ° -
- Hermeticity requirement:
I i * needs just to detector presence
0.2f * does not need momentum or PID
[ (4 * simulations: /s not a show stopper for EIC
P (can achieve 1% contamination, 80% efficienc
O__L_l_l_[m"'llIJlIIIIIlllIIIIIIIIlIIIIIJlIIJlIIIIIJlII Bnonx "E"
5. B -45 -4 85 3 25 -2 -15 -1 -05 0 i R T
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BEAST:
A Model Detector Realizations Study
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THE MODEL DETECTOR

hadron beam +n

=1: DIRC or proximity focusing Aerogel-RICH + TPC: dE/dx
1<|n|<3: RICH
Lepton-ID:
-3 <n< 3: e/p
1<|n|<3: in addition Hcal response & y suppression via tracking
Inl>3:  ECal+Hcal response & y suppression via tracking
.=Dsn+8: Tracking (TPC+GEM+MAPS) ity T

NATIONAL LABORATORY
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TRACKING ELEMENTS

Barrel silicon tracker:
Q 6 layers at [30..160] mm radius

Q 0.37% X, in acceptance per layer simulated precisely

Q digitization: single discrete pixels, one-to-one from MC points
forward/backward silicon trackers:

Q 2x7 disks with up to 180 mm radius

Q N sectors per disk: 200 um silicon-equivalent thickness

Q digitization: discrete ~20x20 pm? pixels

TPC:

Q ~2m long: gas volume radius [200..800] mm
Q 1.2% X, IFC, 4.0% X, OFC; 15.0% X, aluminum end-caps

Q digitization: 1) idealized, assume 1x5 mm GEM pads: 2) complete
(FopiRoot source codes adapted, GEM pad shape tuning in progress)

GEM trackers:
Q 3 disks behind the TPC end-caps
Q STAR FET design
Q digitization: 100 pm resolution in X&Y: gaussian smearing prookiRUEN

NATIONAL LABORATORY
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THE eRHIC MODEL DETECTOR CONCEPT

Q Implemented in quite some detail whenever possible

FOrWArt
GEM
Backward

Silicon
. Tracker.

: GEM

SRUOKHRUEN
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Momentum resolution o, /P [%]

Momentum resolution o, /P [%]

TRACKING PERFORMANCE

n* track momentum resolution vs. pseudo-rapidity

I :fiizziz &
: B { GeVic i_ f-
i; A _‘ Q Excellent tracking resolution
i I S O over a wide range in
[ L Q optimize tracking in combination with
e R S Caee s g magnetic field (sze backup)
I e Q studied alternative tracking setting
i i . . ‘
0 0.5 1 1.5 2 25 3
Pseudo-rapidity

nt track momentum resolution at n=3.0 vs. Silicon thickness

8 ~ 8r
- i T, : . 9_\?_. = : :
vd== Silicon sensor 'equivalent thickhess 70 Silicon sensar ‘pixel size'
= B 800 microns Q. F
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- 5 -
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[ . ) . B
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Maxence Vandenbroucke A N A L TERN A HVE m A CKI'NG smp

=
|

[ (FeGeV)

Q use 6 cylindrical layers of micromegas
instead of TPC (200 um resolution)
Q use forward GEM disks at high rapidity

(=] — L] [ B o =) =4 o w
TTT T TTTTTTT TTT

| L 1 L L L L
2 25 3 3.5

W rack
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BACKWARD EM CALORIMETER (BEMC)

Q PWO-II, layout a la CMS & PANDA
Q -2500mm from the IP

Q both projective and non-projective
geometry implemented

Q digitization based on PANDA R&D

10 GeV/c electron hitting one [ /]

— : .
= '
! g

of the four BEMC quadrants Same event (details of shower develo\pmenﬂ
BROOKHAVEN
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FOR WARD EM CALORIMETER (FEMC)
.

_=
miﬁiimnu;:!%

tower (and fiber) geometry
described precisely

Q tungsten powder scintillating fiber sampling calorimeter
technology

Q +2500mm from the IP: non-projective geometry <y
Q sampling fraction for e/m showers ~2.6% =M ‘\i\ EE TT% 1 194 (rxec)
Q “medium speed” simulation (up to energy deposit in S i o
. -~ ; [ ] Ideal digitization
fiber cores) ) . % ;\1.\ Realistic digi (500pe/GeV)
Q reasonably detailed digitization; “ideal” clustering code @ 10F B Reaiistic digi (200pe/GeV)
- : + T1018 measured data
>~ \\’K
Q “Realistic” digitization: 40MHz SiPM noise in 50ns gate; % = \\*\
Q 4m attenuation length; 5 pixel single tower threshold: S eF L —
Q 70% light reflection on upstream fiber end: S NN \L“‘--—H___q_______ﬁ
A E - 9;‘; +1.1%
-> good agreement with original MC studies -
and measured data 2
Brookhaven Science Associates 0 1 ' 2 ' 3 ' 4 ' 5 ' 6 ' 7 ' 8

RHIC-AGS Use Electron energy [GeV]



BARREL EM CALORIMETER (CEMC)

N 9
8 8_— | [ Endcap: caforfmerer(stre;ightrowars).............................
‘;;" I u Barrel calorimeter (tapered towers)
n 7
S 6 %
7 N
o 5 //
> L
S ¢ -//
Lﬁ 3’ // slope ~0.92
2 7
1
% 1 2 3 4 5 6 7 8
Electron energy [GeV]
g s"?&?:ﬁi::"afm::;; lbers technology as FEMC. -, barrel calorimeter collects less light,
Q non-projective but response (at a fixed 3° angle) is

perfectly linear

T b
EE 14: u Endcap calorimeter (straight towers)
% 12‘_ u Barrel calorimeter (tapered towers) -
E’E 10X
S o . -> simulation does not show any noticeable
gk gy difference in energy resolution between
- T straight and tapered tower calorimeters
4 i
z ; 3 cl'egriee Tmcik-to-tnwelr-mns |Tnc1 Iem' cn?le BROOKHEWUEN
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PRELIMINARY DATA FROM MARCH 2014 RUN

EIC BEMC Linearity. 0 <eta < 0.9

¥* I ndf 293/6

2000 -jren=00 | pO 4177+ 5663 v
F p1 169.2 + 2.202 L
1800 2 Tt 417516 A
1600 | #™00 | PO 042785581 A&
b p1 166.9+2.174 o
1400, Zindl 428416 e
E|@easo | p0 23.83 + 5.452 .s"’
1200 p1 160.8 +2.101 | ot
| ¥
E g
10001 ".,!
= A = : 800 — ,.""
E— - E -
: « : = »
STAR-Forward e e
EIC BEMC o
#
Upgrade 20 g
o e
1] 2 4 5] ] 10 1

2
Beam Energy (GeV)

EIC BEMC at eta=0.9, 0.3, 0, Energy Resolution

=0 B %2 / ndf 11.53/5 .
5 - # Meta=09 | PO 0.01315 + 0.002239 D ||near‘ r‘esponse
5 0.14 — p1 0.09586 + 0.005512
é - #eta=03 :EnlF " 0.01092 i20%2032f2: D h'gh hghf ou.rpu.r
0.12— p1 0.1017 + 0.00565 N
S T =] = good resolution (for central
0.1 - .. . ®ecta=0 PO 0.02415 + 0.002668
L ";\ ‘.g p1 0.09841+ 0.006437 "'OWQI" QI"QO)
0.08|— ?
: A 2 ----‘- -----
; i!='==. L M ° ° .
008 A S .| > more work on improving light
00al gt | COllection uniformity is needed
0 1 1 é 1 1 1 4' 1 1 1 6' 1 1 1 8' 1 1 1 1|0 1 1 | 1|2 1 1
Beam Energy (GeV) BHOOKH“"EN
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RESOLUTION IN KINEMATICS VARIABLES

all plots for 15 GeV on 250 GeV

. N N, .
P t — gen out
high Purity N N 1N, important to

unfold measured quantities to Born level
electron method hadron method: DA method:

-1.0 10° 1.0 10° Lo
-0.9 0.9 0.9
-0.8 ; 0.8 - 0.8
0.7 =
_ ﬁ 107 0.7 ﬁ 107 0.7
T B 0.6 = -] 0.6 .
R 0.5%E o 0.5%E
g ) 0.4 £ b 0.4 €
B 10 0.3 g 10' 0.3
& 0.2 E 0.2
0.1 0.1
10° L ’ . . 10° -+ . "
% 107 107 10t 10° 10¢ 100 107 100 10°
Smeared x5 Smeared x5
[}
E'QCTI“OH PID: E/P Had PID: RICH
adron PID: RI
-3.0<9<-1.0 -3.0<7<-1.0
3.0<p<7.0 1.0<p<3.0 Aerogel
I Electrons 25000 EE Electrons - i
EE Hadrons EEm Hadrons e p res°|u*|on

critical for

EZOOOO

s RICH performance
5 - no photon

& 10000 detector resolution

5000 CF.

" BROOKHRAEN
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PWO-crystals extremely hard to get AL TERNA UVE BEMC

- test alternative calorimeters
- lead-glass: 5.95% / JE + 0.76% (based on current PHENIX performance)
- tungsten powder ala FEMC: 9.7% / VE + 1.4%

2> Q% ~ 1 GEV - lepton n > -4 still excellent tracking resolution

. 2 Main impact e/|

20 GeV on 250 GeV

5 4 3 2 4 0 1

n n n
2500 . . - 2500 . ; ; .
-3.0<n<-1.0
lead glas 0<p<250
2000 2000 I Electrons g
[ Hadrons

e/p still looks

reasonable

- more studies

- Hcal will clean
it up

Bng?mﬁz'm
NATIQ, L LABORATORY
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0<p<250
mmm Electrons
[ Hadrons
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Counts (arb. units)
Counts (arb. units)




40 — -
:_ e ¢'e” data B
! o pip)-p data ]
o eip data ﬁLT_-..IPHD[]IIJIALIPHJ { low Smultiplicity: 4-10 10
30 2 1 /s = 55-145 GeV - | ‘ | |15
/ Na(epyNa(eA) « Ny(pa) | 19 6oV x 290 GeV )
25 |- 3 ﬁ 10° L
N JADE, TASSO | B -
= 20F mf“}'r" f ° 107
. =l 3 |
15 § J* bpazyi ] S Lo S ¢ Charged|]
S ¢ Neutral ;102
10 _ v12, MARK [ '* t ) o 154 __ § Total
; ﬂJﬁ -"/'P 4 ] 10'3 \ \
5 N M o % RH B
e 7 et zevs [BRHIC
r Chambers %" . L 7
ﬂl 10 1{:|2 102 107 ! \ \ )
7 (GeV) } Charged| 15 GeV x 250 GeV
Neutral
Cross section:c <o . <O 10°]| ¢ Neutra :
ep r*p TP ¢ Total ;
Pythia o,,: 0.030 - 0.060 mb g|§§ 10°| |
Lummosnty 103 em-! s-! = 10 mb-! s-!
. 10° L o
—==== Interaction rate:
30 - 60 kHz 03
IRVEN
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eRHIC:
Interaction Region
lepton-Polarimetry
and

Luminosity

BROOKHRVEN
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REQUIREMENTS FROM PHYSICS ON IR

Summarized at:
https://wiki.bnl.gov/eic/index.php/IR_Design_Regquirements

Hadron Beam:
1. the detection of neutrons of nuclear break up in the ou

direction 2 location/acceptance of ZDC
2. the detection of the scattered =-—

4. mini<z< impact of detector magnetic field on lepton beam
= synchrotron radiation

3. space for low Q? scattered lepton detection

4. space for the luminosity monitor in the outgoing lepton beam direction

5. space for lepton polarimetry

BROOKHRVEN
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https://wiki.bnl.gov/eic/index.php/IR_Design_Requirements
https://wiki.bnl.gov/eic/index.php/IR_Design_Requirements

IR DESIGN
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the use of crab cavities

10 mrad crossing angle
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detect forward particles in the(
warm sectian between the IR

Philosophy: :
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Design
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Horizontal Displacement (mm)

eRHIC: IR DESIGN

|Jfl

p = 50%p, p = 80%p,

\\ZDCI'

''''''''''''

g MDI Treaty Line:
® ;
@ 45 m:
o
8 —
8 -
°© — RRCEEEERN V6
Electrons pass Q
S | through essentially
v zero B-field

0 5000

3\ Neutrons

I [

IR design integrated in Detector MC framework:

Brookhaven Science Associates

= Direct import of CAD files
u Geometry
m Material tags

m Direct import of .madx field info files
m Detectors: Roman pots, ZDC, Lumi monitor,
e-Polarimeter




IR DESIGN: FFAEG BYPASS
by Stephen Brooks

The bypass is 2.40m outside the current RHIC IP.
The detector centre line is 2.10m inside the current
RHIC IP.

Relative spacing is 4.5m.

FFAG lattice

P
“IR-8 hall

- space constraints in experimental area are rather tough!

DIS 2014 Warsaw A Kiselev



P’ FROM EXCLUSIVE REACTIONS

TEHP YD

0.02

15 GeV on 50 GeV e

20 GeV on 250 GeV

< L
>

[)

2 102} | 06 |
2

l’w 10} E 04 |
[&]

>

o

g 1 1 0.2

tector acceptance: 17>4.5

xg F(xg, br) (fm2)

w
o
Lol .||||||| I ||||-
—
o
-
2
2

R L 0.004 < xg < 0.0063
- 10 < Q2/GeV2 < 17.8 4
'al"' '::: 15 Gev on 100 Gev 102 0-10 02 04 06 08 1 12 14 16 0O 02 04 06 038 1 12 14 16
10 e Itl (GeV?) br (fm)
15 GeV on 250 GeV 10

b

o P
\\\\l\\ll‘ll\I‘\II\’I\\IlI\\I

I

Q t (~p;?) reach influences by uncertainty
S 1F|>0 L 26;) fipad Tmin™ 0.175 GeV? > 300 GeV? 5f/f > 50%

proton momentum [GeV/c] Q beam cooling critical to achieve high
low t (p;) acceptance

proton scattering angle [mrad]
o

=]
o .

simulated

200 Entries 100001 simuloted <+
100 108 Quqd-qcceptqnce simulated +
o » Quad-acceptance +
o Fre o 10 o BC clearance 20x250
200 £ b A - ) zuuz— Entries 67542 10 _
e N - i i
[mm] 00F 10 100f i
_ AT 1:12g
| AP PN BN B B B 1 ‘im'_ TR 1 | | m— Generd'l'ed
Moo 200 100 o B W E + QUCd cper‘ture
Brookhaven Science Associates F 1 I R? ‘ (.q*l zonl‘) aclcept il
32 RHIC- AGS L T —T T 'x [rér;'] 00200 50¢ 0 02 04 06 08 ! 12 P, [(!é%ﬂc]



KINEMATICS OF BREAKUP NEUTRONS

Results from GEMINI++ for 50 GeV Au

| theta distribution of neutrons at E* =10 MeV | hizstoThetall |
Entriez 9143 |

250" ]| Important:
u - - : H : histo Theta500
- |« For coherent VM-production rejection power histoThatasto
20 | of incoherent needed up to 10* Moan 1445
B = ZDC detection efficiency is critical
150
wof. | Can we reconstruct the eA collision geometry:
: - i
e f ot
o o
b 2 2 & 8 10 12 14 16 d‘l:fm;u B S B R N AT R TRET d?fmiﬂ
= et N I u
:IIIIIIIIIIIIIIIIJ‘lTI—IrI-“'\Ll_‘IhIIIIIIIIIIIIIII
DD 1 2 3 4 3 i T 8
mrad
== +/-Bmrad acceptance seems sufficient
BROOKHRUEN
Brookhaven Science Associates NATIONAL LABORATORY
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LOW Q¥ -TAGGER

> Task: detect low Q? scattered electrons
—>quasi-real photoproduction physics

10° 10°
102 3 3 10°
- i
a'm 3 3 3 = 107 DIS electron
G| . : 5 _ _ kinematics
1k
] | o ey
-1 o ———— P T e s SRR TP o o s S 1
043 2 1 0 5 -4 -3 2 - B 4 3510
M M M

- at nominal energy can not register scattered electrons with Q%<0.1 in main spectrometer!

> need a separate device designed similar to the JLab Hall D
tagger (finely spaced scintillator array):

beam line

e'-detector NS plane

NATIONAL LABORATORY

DIS 2014 Warsaw A Kiselev
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LUMINOSITY MEASUREMENT : PHYSICS PROCESSES

Bremsstrahluna en = evn:

¢ ZEUS LUMI system: 2 y detectors
- ~100 m from I.P.
side view ons, but
ZEUS ~ toE\\iiew ~ dipole - ‘ance
S gt ep !\{lg AT |
]] exit window
em-Tagger - Pk
Photon calor. (PCAL)
e tagger @ 6m from I.P. @ Direct measure y
@ Measure scattered e 3
ector

@ W-scint. spaghetti calor.
@ Check photon accept.
(work in progress...)
@ Also for physics:
tag high W photoprod. HERA Concept:

@ Not discussed more here... » normally only y is measured
1 » Hera: reached 1-2% systematic uncertamty

Pair spectrometer
@ Meas:urg pairs fr_om ics
y—e’€e in exit window

NC DLO.

Q in (x,Q?) range where F, is known to O(1%)

Q for relative normalisation and mid-term yield control
BROOKHEVEN

NATIONAL LABORATORY
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POLARIZATION AND LUMINOSITY COUPLING

0 Concept:
Use Bremsstrahluno =:

nositY ==2
m Z?-depen

dence

~— — no experience no polarized ep collider jet

- have started to calculate a with the help « =
PHEP BSU, Minsk), the CERN CLIC-QED « =

- ho efullyaissmall
Brookhaven Sciehce Associales
RHIC-AGS User Meeting 20 Eoum




LUMINOSITY DETECTORS

1 zero degree calorimeter
> high rate > measured energy proportional to # photons
> subject to synchrotron radiation

J alternative pair spectrometer

very thin Dipole Magnet
Converter

L &
etle- Y
Segmented
ECal
L, L Ly
<« — | <€ 2 )I( >

0 The calorimeters ‘are outside of the primary synchrotron radiation fan
0 The exit window conversion fraction reduces the overall rate
0 The spectrometer geometry imposes a low energy cutoff in the photon

spectrum, which depends on the magnitude of the dipole ﬂllllllKlHlUEN

transverse location of the calorimeters Rl SRE S el R
E.C. Aschenauer
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= eRHIC LEPTON BEAM

» eRHIC design is using the idea of a “Gatling” electron gun with a combiner?
= 20 cathodes
= one proton bunch collides always with electrons from one specific cathode

Q How much polarization loss do we expect from the source to flat top in the ERL.
- Losses in the arcs have been significant at SLC

Q Is there the possibility for a polarization profile for the lepton bunches
= if then in the longitudinal direction can be circumvented with 352 MHz RF
BROOKHRVEN

Brookhaven Science Associates NATIONAL LABORATORY
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Presenter
Presentation Notes
The entire idea of the Gatling gun approach assumes that capabilities of individual cathodes are not affected by the physical presence of other cathodes. This assumption has to be proven experimentally. 



LEPTON POLARIZATION

 Method: Compton backscattering

"u__IIaserlab, room 616 beam expand. c.able shaft (no. 150)
e SR N entrance @® 572 nm pulsed laser
Pockels celli\ % wind .
(:-(@-03-*-[(-0- @ laser transport system: ~80m
IS T | @ laser light polarisation measured

o I 7 F=: 1) . continuously in box #2
E .
= o6l 105 m
N
= @ T m }2
= 05F
e Lt o o8 Ak el ally ok YR L T AR Ler ARG | e/ WY | Sk e
S 04f
= :
2

03

. ¥ = - nsy calorimeter
02 o colliding b = ' \\:%‘- I (
01F e pon-collidi: \ 1 - ] HERA exit window positrons <
e 8
0 (I) ”"5 SIO I", Hcv > 200 : light analyzerbor #2 HERA tunnel, section East right (OR) 5

- 1
bunch number

Multi-Photon Mode: B
Ac;Jva:ﬂ'ag::s:o o An= (3o Lip) /(I3 + 11)

=P, P, A, A=0.184

350

- eff. independent of brems. bkg
and photon energy cutoff
- dP/P = 0.01 in 1 min

Disadvantage: wl [Mk rJtH

- no easy monitoring of calorimeter 150 J

counts

300 &
—— spin 3/2 i

performance o1

50 ” 5 J tﬁ W 'Luy

i iate " il el . S
Brookhaven Science Associates 0 135 -t e P 300

RHIC-AGS User Meeting 2014 ' Ly 3 (au)




THE LEPTON POLARIMETER: LOCATION?

solenoid aligned

ith am o
with ion be Polarimeter

2
Compton V \ / /1\
detector —
| larisati
“needs tobe P

O Measure Polarization at IP  monitored

QArter IP:
[ does collision reduce polarization?
Q need to measure at location, where bremsstrahlung contribution is small
QO Before IP:
Q need to find room for photon calorimeter

Brookhaven Science Associates NATIONAL LABORATORY
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GEANT SIMULATION SETUP

ROOQOT event display

hadron-going side beam line elements

Goals:

Q Directly import CAD files
Q Import magnetic field maps
O Implement Roman Pots, ZDC, Lumi Monitor, Electron Polarimeter

-> work in progress ..

3rookhave
41 DIS 2014 Warsaw A.Kiselev



SUMMARY

 Established and documented requirements from physics on the
detector and IR design

> https://wiki.bnl.gov/eic/index.php/Detector Design Requirements
> https://wiki.bnl.gov/eic/index.php/IR Design Requirements

O Working hand-in-hand with CAD to integrate into the IR-design
» Roman Pots and a low Q? tagger
> the luminosity detector
> electron and hadron polarimeters

0 To capitalize on the eRHIC physics potential as well as on its
high luminosity a new uncompromised detector is needed
BeAST

g Continue to optimize and finalize current detector and IR design
THANKS TQ MY EIC-BNL-TF COLLEAGUES AND.CAD. ...

Brookhaven Science Associates NATIONAL LABORATORY
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https://wiki.bnl.gov/eic/index.php/Detector_Design_Requirements
https://wiki.bnl.gov/eic/index.php/Detector_Design_Requirements
https://wiki.bnl.gov/eic/index.php/IR_Design_Requirements

BACKUP

BROOKHRVEN
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EIC SOLENQID MODELING

= Constant field option available (of course
= OPERA 2D/3D output adapted

-0.5

-1.0

-1.5

-2.0

Presently used design: MRS-B1

-2.5

-3.0

-3.5

R coord 800.0 800.0 800.0 800.0 800.0 800.0
Z coord -5000.0 -3000.0 -1000.0 1000.0 3000.0 5000.0
Values of BZ : R=800mm
_ _ Values of BZ : R=600mm
__ Values of BZ : R=400mm
_ . _ Values of BZ : R=200mm

NATIONAL LABORATORY

48/4. BROOKHERVEN
oRhaven Science Associates
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EIC SOLENOID MODELING

Map contours: B
4.233001 E+0

Other options investigated
"& 3.500000E+0

4-th concept solenoid design

Y —— Z.000000E-+0

—— 2.500000E-+0

H— 1.500000E-+10

—— 1.000000E-+0

[ 5.000000E-0
3.643342E-0

Integral = 3.3475

g =
26 / \
2.4 JI,'Ill \'
Z

/

18 "r
/

/

1.6

1.4
1.2

os f \
0.6 Jlr \
0.4 /{ \
| / \

0.2

X coord 0.0 0.0 oo oo 0.0 0.0

Y coord 0.0 0.0 0.0 0.0 . .

Z coord -8000.0 -4200.0 -1600.0 1600.0 4800.0 8000.0
— Component BMOD, from buffer: Line, Integral = 9325.49955929712

a5/4, Bng?mﬁz'm
o8 aven Science Associates NATIONAL LABORATORY
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EIC SOLENOID MODELING

main requirements:

= Yield large enough bending for charged tracks at large n
= Keep field inside TPC volume as homogeneous as possible
» Keep magnetic field inside RICH volume(s) small

14 -> use OPERA-3D/2D
1.2
1o software
0.8 B
0.6 // |
3 /]
00 === 1 Presently used design: MRS-B1
-0.2
0.4
-0.6
o Total Length : 2.4 m
12 Inner Radius : 1.0 m
1.4

Dooord Koo  Wwo  Uowo  o6de 30000 20000, Outer Radius : 1.1 m

" Vais of BR : R-00mm Central B field: 30T
__ Values of BR : R=400mm . .
_ . _ Values of BR : R=200mm

NATIONAL LABORATORY

RHIC-AGS User Meeting 2014 E.C. Aschenauer
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THE MODEL DETECTOR CALORIMETER SYSTEM

C(entral)EMC:

= same tungsten powder + fibers technology as FEMC, ..

= .. but towers are tapered

= non-projective; radial distance from beam line

[815-980] mm

= barrel calorimeter collects less light, but response
(at a fixed 3° angle) is perfectly linear

F(orward)EMC:

= tungsten powder scintillating fiber sampling

calorimeter technology

= +2500 mm from the IP: non-projective geometry

= sampling fraction for e/m showers ~2.6%

= “medium speed” simulation (up to energy deposit in fiber cores)

» “Realistic” digitization: 40 MHz SiPM noise in 50 ns gate:
4m attenuation length: 5 pixel single tower threshold:
70% light reflection on upstream fiber end:

B(ack)EMC:

» PWO-II, layout a la CMS & PANDA

= -2500 mm from the IP

= both projective and non-projective geometry impleméhtéy

= digitization based on PANDA R&D

Brookhaven Science Associates

RHIC-AGS User N

nergy resolution [%]

14

-
N

10

8

Energy resolution [%]

14

12

10

C L] Endcap calorimeler (straight towers)
x u Barrel calorimeter (tapered fowers)
- ——
1 2 3 4 5 6 7 8
Electron energy [GeV]
TR BEMC: GEANT4 simulation”
| ] FEMC: GEANT4 simulation
w

FEMC: T1018 test run data

Electron energy [GeV]



ePHENIX DETECTOR PERFORMANCE

Momentum Resolution:
Bremsstrahlung Sources

for electron, JB and DA method ' -z()

. gen out
Purity =
Nyw=N,u + N,
Mix
i Electron 10 1
E: 3
{u_.-'; [ 1) [ 0.8
O o

10k 10E

0.1

1

plots for 15 GeV on
BROOKHEVEN

NATIONAL LABORATORY
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ePHENIX DETECTOR PERFORMANCE

Hadron PID at n=4 for a CF, gas based RICH detector:

ha ]

1ls.0anf p

recon

=50 GeV 3 =70 GeV

4.0 ajd p, ], =30 GeV ]

@Iinzs: 90% efficiency

E§88588¢¢

=5,

Riaconstructic Mass(a i) [GaV)

ol
£ 11— .
3 -
1 f—
0.8 -
B ° °
o5l 4 assumed radius resolution 2.5%
|| ePHENIX + PYTHIA e+p 10x250 GeV, n=4.0 N per- phO"'Oﬂ
0.4[{ === mat00% Effic. ]
- K at 80% Effic. .
0.2+ ====x=== K at 85% Efflc. (asym cuts) ]
| ———pat 90% Efflc. ]
B ] II ! ! I 4 1 I\ b ! I ! ! '\ l 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 i
0!] 10<11.3> 20<20.8> 30=<29.1> 40<37.3> 50=45.7> 60<54.0= 7T0=<G2.5>

Reconstructed Momentum [GeV] <True Momentums

gMomenmm reconstructed through tracking and HCal

BROOKHRVEN
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eSTAR DETECTOR PERFORMANCE

Coverage Orientation| Tracking EMC HCAL | Resolution (momentum or energy)
A2 Electron BsO oo B=2%A E®0.75%
Beam
2l direction; | iTPC+GTE @'p=1/(pr/pe-1/6) 20(0.45%pr20.3%)
D+ETOF &(pz/pr) %0 2%/p/B
EAST
lep=l Mid- SMD+EMC oeE=14%A Ea2% PID Performance:
Rapidity | TPC+TOF o,/p=0.45%pr20.3% S0.2%/p/B
e in" = K P
leg<l 7 Hadron | iTPC+TOF Tl p=1/(pr'pe-1/4) (0. 45%pr20.3%) !
Beam S(pa/pr) x0.2%p/B 4cp<2| ¥ | ¥ N . .
directiom; - —
l=p=2 iTPC+FTS SMD+EMC o E=16% E&2% Deg=-1| ¥ N
WEST -
255 FTS W-fiber EMC UE\."E;].E'H-"‘\' E_-E'l.45‘ﬁ Alo=p=1 Y Y 0l=p=15GeV |0l =p=3GeV| 0.l =p=35GeV
HCAL o F=38%~ E=3%
—= —= 0 - = = l=m=17 Y Y
p and E RCSO'U*IOHS 17=p=2| ¥ | ¥ N N N
Iepg=13 Tracking without PID (charged hadrons)
23=pg=3| Y ¥ Tracking and Energy without PID
@ resolutions in kinematic variables from the lepton method
combining new and very well understood STAR detectors. . Npw=N,.
urt
N;Da I105 gma: Imf’
g N g 3
Bk i Sk 1
10 E = 10°
il ] i b
“: —; 10° “: —; 10°
10} i E 10 ™ E

Q% (Gev?) X



PROTON DISTRIBUTIONIN Y VS X AT S=20 M

without quadrupole aperture limit

3001 300r
200 zoxzso Entries 100001 200 ___' : "% 1| Entries 100001
: S
1001 102 100
T [ T E
E o T E 0
> | = "
a r E"‘;-?:.'.. 1
-100— 10 “1007 “%
:
-200— 200" - _
g S : - 10
_I o b by b b _I Ll T..H-l.'l:t-{l — Z ::ll--I-IJ:l Ll
-30-300 -200 -100 0 100 200 300 1 -:m-gﬂl] -200 -100 100 200 300
X [mm] . . o X [mm]
with quodruﬂpole aperture limit
3001 1 3001
F 20x250 - 5x50
200 . Entries 99992 200— Entries 64323
100 102 1001
E [ E
E o T~ E ot
> r v = :_J:' 1
100~ 10 100~
-200( -2001
B B 10
-Sog_ L L L L | L L L L | L L L L | L L L L | L L L L | L L L L 1 -309_ L L L L | L L L L | L L L L | L L L L | L L L L | L L L L ﬁn"E“
-300 =200 -100 0 100 200 300 -300 =200 -100 0 100 200 300 BORATORY

x [mm]
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ACCEPTED IN "ROMAN POT” (EXAMPLE) AT S=20M

300

300~ E—
- 25x250 - 5x50 I
200— Entries 67542 200+ Entries 36266
B B = 10
100 1001 ]
E [ k- T : ' .
E o : E o | N
> - - '___ ._= - - - : | 1
100F -100[ 1
200} -200(~
B B 10
. I TN N I NS N ST TN S N ST S SNNT SN ST N ST S Y ST SR - Lo by b b b
3ﬂ-gl]l:l -200 =100 0 100 200 300 30—300 =200 -100 0 100 200 300
x [mm] x [mm]

25x250

10° 10°

102 102

10 |
10 E

— Generated

- —— Quad aperture limited B

- = RP (at 20m) accepted e | N
1 PR T R N T TN N T SN TN N TN TR SN NN TR S M N SN T L | L1 1 L1 I - T T | L1 L Y

’ °2 o4 0808 1 Hi‘lﬁﬁ(;ﬁ%ﬂ User Me:ting 20514 v e 1 e

1.4
P; [GeVic]



KINEMATICS OF BREAKUP NEUTRONS

Results from GEMINI++ for 50 GeV Au

| theta distribution of neutrons at E* =10 MeV | hizstoThetall |
Entriez 9143 |

— n | thntas dictribotinm af moardtenne ot E* EM R~ F | | hi=ztoThataS0 |

Results:
With an aperture of =3 mrad we are in relative good shape 5058
- enough “detection” power for t > 0.025 GeV? 0.5048
- below t ~ 0.02 GeV? we have to look into photon detection
» Is it needed?
Question:
* For some physics rejection power for incoherent is needed ~10*
- How efficient can the ZDCs be made?
E 400 W0
%82, : 30F
200 -
B 20
. T 10
S — BT T S
by Thomas Ullrich mrad
Y &= +/-Bmrad acceptance seems sufficient
BROOKHRVEN
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eRHIC: HIGH-LUMINOSITY IR

" 20%280 |

eRHIC - Vertical beam line to IP matching 30 GeV clectrons

AN A

>
88L& S

i
eRHIC - Geometry high-lumi IR with p*=5 cm, I*=4.
and 10 mrad crossing angle 2> 103 cm-2 s°!

10 mrad crossing angle and crab-crossing R
High gradient (200 T/m) large aperture Nb;Sn focusing magnets
Arranged free-field electron pass through the hadron triplet magnets

Integration with the detector: efficient separation and registration of low
angle collision products

Gentle bending of the electrons to avoid SR impact in the detector

102E

0 Generated
(.'B.lad ager‘l‘ure [
RP (at 20m) acc

12 14
[ [GeVic]

U D000

BROOKHRVEN
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INTERNATIONAL CONTEXT

Electron-"Ion" colliders in the past and future:

HERA@DESY LHeC@CERN eRHIC@BNL MEIC@JLab  HIAF@CAS ENC@GSI

Ecn (GeV) 320 800-1300 45-175 12-140 12 > 65 14

proton x_. 1x10°% 5 %107 3x10° 5x 10+ 7 x103 5x103

>3x10

ion p p to Pb ptoU p to Pb ptolU p to ~4Ca

polarization - - p, 3He p, d, *He (8Li) p, d, *He p,d

L [em2 s1] 2 x 1031 1033 103334 103334 103233 3 1035 1032

IP 2 1 2+ 2+ 1 1

Year 1992-2007 2022 (?) 2022 Post-12 GeV 2019 > 2030 UPEi:r::'qu to
BROOKHEVEN

NATIONAL LABORATORY
E.C. Aschenauer
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eRHIC:
A very novel machine design

BROOKHRVEN

Brookhaven Science Associates NATIONAL LABORATORY

RHIC-AGS User Meeting 2014 E.C. Aschenauer



RHIC — A HIGH LUMINOSITY (POLARIZED

HADRON COLLIDE

;.:-l"" - - } - _— :‘._: - ... E — LD — —
SRS Polarized™Jet Target
Eleé'frﬁ'ulenses 12:00 o’clock :
10:00 o’clock ; (Electron coohng)
; RH I C 2:00 0 c40tak
IPHENIX "N SGa. .
8:00 0’CloCKE St Ty W
e 4:00 o’clock
LINAC
> S&WEBIS NSR'!"
’%ﬁooster _

A¥e=ssl Operated modes (beam energies):
o 3.8/4.6/5.8/10/14/32/65/100 GeV/n
96.4 GeV/n
11/31/100 GeV/n
11/31/100/205/250/255 GeV
100 GeV/n

Achieved peak luminosities: iy 100 GeV/n

Au —Au (100 GeV/n) 195 x 10° cm2s A '; & Planned or possible future modes:

pT —pT (255 GeV) 245 x103%cm?2s ! ,; =3 _“ Au—-Au 25 GeV/n

Other large hadron colliders (scaled to 255 GeV): [EES=SSEry pT — A* 100 GeV/n (A =Au, Cu, Al)
Tevatron (p —pbar) 110 x 103°cm2s ! 5 A S3He —A* 100 GeV/n (A =Au, Cu, Al)
LH8Zp - p) 493 x 10%° cm? s 1RHIC-AGS [EEEIEIa, RO HeT* 166 GeVIn E(msyavanuisdisisity)



WHAT 1S eRHIC

Add an electron accelerator to the existing $2.58 RHIC
including existing RHIC tunnel and cryo facility

Electron accelerator @ RHIC

QT 70% Polarized protons
50-250 GeV

)
Unpolarized and .

polarized leptons . } { Light iqns (d,Si,Cu)
5-20 (30) GeV T - - Heavy ions (Au,V)

50-100 GeV/u
|

70% e~ beam polarization goal ‘T Polarized light ions
\

polarized positrons? He3 166 GeV/u

Center mass energy range: /s=30-200 GeV: L~100-1000xHera
any polarization direction in electron-hadron collisions

protons
electrons — e —> = —> — —>
— € e = —> —> —> — - T T -
ooPTT @ oo o> : I > UEN
Brookhaven Science Associates !I! ? NATIONAL LABORATORY
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RHIC HADRON POLARIMETRY

Polarized hydrogen Jet Polarimeter (HJet)
Source of absolute polarization (normalization of other polarimeters)
Slow (low rates = needs looong time to get precise measurements)

Proton-Carbon Polarimeter (pC) @ RHIC and AGS
Very fast = main polarization monitoring tool

Measures polarization profile (polarization is higher in beam center) and
lifetime

Needs to be normalized to HJet

Local Polarimeters (in PHENIX and STAR experiments)
Defines spin direction in experimental area
Needs to be normalized to HJet

Brookhaven Science Associates NATIONAL LABORATORY
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RHIC HADRON POLARISATION
Account for

beam polarization decay through fill > P(t)=Pyexp(-1/z,)

growth of beam polarization profile R through fill pCarbon

polarimeter

At injection energy|

- different physics triggers mix over fill

-0.15

o e m su 2
§ 08 De n w Rt
06} 2
& oaf o ¢ U Op
L\ 2 ar 250 GeV
oo g 3w
00 02 04 06 08 10 12 5
Time in Fill, hours ME [ [ I
e hep s o=t e
Polarization lifetime has consequences for - | T —o—pe—
physics analysis - T

= different <P>

Brookhaven Science Associates
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DETECTOR AND IR-DESIEN

All optimized for dedicated detector
Have +/-4.5m for main-detector
= p: roman pots / ZDC __®

. 2 AWy
2> e:low Q -foggerd@“o\_& 0.0@36‘

eRHIC-Detector:

collider detector with
-4<n<4 rapidity coverage
and excellent PID

Central

LUMI system: 2 y detectors
SRHIC " ~100 m from I.P.
Detector side view
top view
e B‘\h ™ dipole -
— calorimeters e
_— ca— _] 100$ -question:
l exit window - PCAL
R Can we combine
Photon calor. (PCAL)
e tagger @ 6m from |.P. @ Direct measure y lOW Qz‘*ﬂgge"
@ Measure scattered e lU'ﬂi"\'\Oﬂ“‘Ol‘
@ W-scint. spaghetti calor. Pair spectrometer .
@ Check photon accept. P . and comp‘l'on pO'OI"l"\QfQI"
(work in progress...) # Measure pairs from . det 2
a Also for physics: y—e'e in exit window in one ae mmm
tag high W photoprod. ‘
@ Not discussed more here. . RHIC-AGS U“!‘ M“ﬁ“g 2014 E.C. Aschenauer



EM CALORIMETER ENEREGY RESOLUTION

The setup:

Q Forward - FEMC - (n > 1): tungsten powder scintillating fiber
sampling technology (STAR calorimeter upgrade)

Q Central - CEMC - (-1 <n<1):same as forward, but tapered towers
Q Backward - BEMC - (n <-1):PWO crystals (~PANDA design)

—
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Energy resolution [%]

[ | FEMC: GEANT4 simulation
-|- FEMC T10181‘est run data
Nov 201 2

BEMC: GEANT4 simulation

T ——
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Electron energy [GeV]

-> reasonable agreement between GEANT simulation
and test run data for FEMC/CEMC prototypes
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LOW QF-TAGGER

Qe’-tagger:
> detect low Q? scattered electrons E
> quasi-real photoproduction physics -

> possibly also detect lepton from lepton polarimeter comptg
scattering

> design could follow the Hall-D tagger design
O pileup can be avoided by fine segmentation of tagger/

beam line

e'-detector

Array of Scintillators

very finely spaced

might need less segmentation
Scintillator > Calorimeter

Brookhaven Science Associates

RHIC-AGS Us ing 2014 E.C. Aschenauer



FURTHER TALKS ON eRHIC AND DOCUMENTS/PAPERS

d Wednesday WG-7
> A. Kiselev: Baseline Design of an eRHIC Detector and Interaction region
> E. Sichtermann: eSTAS-a detector for eRHIC
> A. Bazilevsky: ePHENIX: An EIC detector built around the BaBar magnet
> J.H. Lee: Probing Gluon saturation through Dihadron Correlations at an EIC

d Thursday WG-6+7
> T. Burton: Charged current DIS on longitudinally polarised nucleons at an EIC

d Documents

» INT-Report: Gluons and the quark sea at high energies: distributions, polarization,
tomography arXiv:1108.1713

> EIC-WP: arXiv:1212.1701

O Physics Papers:

QO Probing gluon saturation through dihadron correlations at an Electron-Ion Collider; L. Zheng, E. C.
Aschenauer, J. H. Lee, Bo-wen Xiao arXiv:1403.2413 PRD 89 (2014) 074037

O Prospects for Charged Current Deep-Inelastic Scattering off Polarized Nucleons at a Future
Electron-Ion Collider; Elke C. Aschenauer, Thomas Burton, Till Martini, Hubert Spiesberger, Marco
Stratmann arXiv:1309.5327 PRD 88 (2013) 114025

O Deeply Virtual Compton Scattering at a Proposed High-Luminosity Electron-Ion Collider;
Aschenauer, E.C., Fazio, S., Kumericki, K. and Mueller, D. arXiv:1304.0077, JHEP09(2013)093

O Helicity Parton Distributions at a Future Electron-Ion Collider: A Quantitative Appraisal:
Aschenauer, E.C., Sassot, R. and Stratmann, M. arXiv:1206.6014 Phys.Rev. D86 (2012) 054020
0 The dipole model Monte Carlo generator Sartre 1; Toll, T. and Ullrich, T.: arXiv:1307.8059

O Exclusive diffractive processes in electron-ion collisions; Toll, T. and Ullrich, T.;

arXiv:1211.3048 Phys.Rev. €87 (2013) 024913 BROOKHEVEN
Brookhaven Science Associates NATIONAL LABORATORY
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