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Far-forward phy3|cs at EIC

0

e+d exclusive J/Psi events with )
e+p DVCS events W|th lefractlon proton or neutron tagging
proton tagging. '
¥ b
Rapidity
P P gap
\, J J
J
(Sa‘rur'a‘rion
(coherent/incoherent Meson structure: e+He3 with spectator proton
J/y production) » with neutron tagging _
(ep— () =€’ nX). tagging.
Mo » Lambda decays
(A -»pm~ and A = nn®) e+Hed coherent He4 tagging.
e-/v/
/+ e+Au events with neutron
eler <y W tagging to veto breakup and
@ , photon acceptance.
v Ko K*,BO
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|IR-related physics requirements

Table 2.2: Summary of the requirements from the physics program on the overall IR design.

Hadron Lepton

) . +4.5 m main detector
Machine element free region

beam elements < 1.5° in main detector volume

Beam Pipe Low mass material, i.e. Beryllium
Integration of detectors Local Polarimeter
Zero Degree Calorimeter 60cm x60cm x 2m @s = 30m

scattered proton/neutron acc.|Proton: 0.18 GeV/c < pr < 1.3GeV/c
all energies for e+p 0.5 < x. < 1(x = E},/Epeam)
Neutron: pr < 1.3GeV/c

scattered proton/neutron acc. Proton and Neutron:
all energies for e+A # < 6mrad (for /s = 50 GeV)
6 < 4mrad (for \/s = 100 GeV)

Relative Luminosity: R = L*+/~—/L*—/=+ < 104
Luminosity 7 acceptance: =1 mrad
—0L/L < 1%

Low Q*-Tagger Acceptance: Q% < 0.1GeV
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EIC Interaction Region layout (IP6)

1.5
£ X Top view
1.0- 28 3 ‘ Y ( to the sky)

0.5 1

0.0 A

—0.5 A

x (m)
03\
BOpF
BOApF
Q1ApF
Q1BpF
Q2pF
BlpF -/
BV

—1.0 A \u-
—1.51 far-backward far-forward o8
detectors detectors ey
~2.0 . , | | |
z (m)

0 ~9 m around the IP is reserved for the central detector

O But the far forward and far backward detector components are distributed along
the beam line within £35 m

0 Design should be able to operate with different beam energy and high Iummosﬁy

Very important to keep full detector integration in sync with the accele
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Far forward (hadron going) region

» From the installation / integration point of view, this area is
completely independent from the Central detector
» Integration with the beampipe for Roman Pots and Off-

B2pf dipole momentum Detectors is very important
e — 20C

-
U

/
Roman pots
(inside pipe) P Blapf dipole
pz,nucleon ‘ B1pfdipole
X = Off-Momentum
Pz beam Detectors Q1bpf quadrupole
2pf quadrupole
Angular Hadrom o1
Detector apf quadrupole
_“ coming from [P BOapfdlpole

0 < 5.5 mrad About4.0 mradatp ~m BO Silicon Detector

Need 100 cut. Depending (inside magnet bore)
on optics/beam energy,

Roman Pots (2 0.0*<0<5.0 BOpf dipole

stations) e lower @ bound changes.
IP
Off-Momentum 0.0<0<5.0 Roughly 0.4 < x_< 0.6 '
g Detectors mrad .
BO Sensors (4 layers, 5.5<60<20.0 Could change a bit

depending on pipe and

evenly spaced) mrad electron guad

m



BO-detectors

(5.5<0 < 20.0 mrad)

* Create zero field line at electron beam axis _ g
by overlapping large diameter main
qguadrupole and dipole coils.

* Warm space for detector package insert
located inside a vacuum vessel to isolate
from insulating vacuum.

Space for
detectors

INNER CRYOSTAT
DIPOLE COIL

» Shape and coverage of BO tracker
needs to be further evaluated

» Higher granularity detectors needed
in this area ( MAPS) with layers of

ELECTRON fast-timing detectors (LGADS)
BEAM TUBE : o

ELECTRON
QUAD COIL

M.
T
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Large exit flange for forward spectrometer C

BO integration =

> Beampipe: exit window See Charles Hetzel talk

» HCAL and vacuum pumps in
front of BO tracker => high
background area 4420 (11250 e

/— $9.843 [¢8250.00 mm]
/
/

- 57.087 [$180.00 mm]
R N\ (20 mrad)

$2.362 [$60.00 mm]

» Detector integration and
maintenance

ELECTRON BEAM Y/~ HADRON BEAM

— @5.315 [@135.00 mm]
(15 mrad)

SECTION A-A
Need an electron beam
pipe break point here? Electron “warm” beam pipe
BOPF /  BOAPF Q1PF
H /
A 3
Detector - tj&
i\ 4 |
A X,
N\
\ .
BOPF Detector Proton cold beam pipe
Package Break point proton beam pipe Warm cryostat boundary

Highly Simplified Machine Detector Interface Schematic

Break point to IP beam pipe so detector can move
out before opening up the cryostat end volume.

N
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Roman Pots " Station 2

0.0* (100 cut) < 0 < 5.0 mrad

b4
¥ Lo~ SR
: ° Protons with 0.98 < xL < 1.0

o(z) is the Gaussian width of the beam,
B(z) is the RMS transverse beam size.

¢ is the emittance. o(z) = \/g - B(2))

One Layer

25.6 cm
12.8cm

_ m
=

o

3

Top Layer

64cm

Bea m

-—B‘Jﬂo"‘| — -
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Roman Pots

0.0* (100 cut) < 0 < 5.0 mrad

c

o(z) is the Gaussian width of the beam,

B(z) is the RMS transverse beam size.

€ is the emittance. |5(z) = \/g .

One Layer

25.6 cm
12.8cm

Top Layer

Beam 64cm

))

DC conta

~ 2m

[
<«

Station 1 Station 2

Layer 1

Layer 2
Layer 1
Layer 2

Low Gain Avalanche Detectors (LGADs):

Gain 5-100, Large S/N ratio, 30-50 mm thickness

Fast-timing: ~30-50 ps per hit, dominated by Landau fluctuz:
AC-coupling allows fine segmentation
100% fill factor

AC-LGAD 2mmx2mm strip sensor.
Strip pitch = 100um

ct AC-strips
|

JTE

high-p epitaxial layer — p-

-—Bﬂttom — -

Thick CZ substrate — p**
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Roman Pots resolution

Angular divergence

+ The various contributions add in quadrature (this was checked empirically, .

measuring each effect independently). These studies based

A = [(A 24 (A 24 (A 2 on the;‘ “ultimate” N
Pt total f pt,AD)} E Pt,cc)‘ f pt,‘pxlj) machine performancs _ . —_,
! I Y . with strong hadron . I
Angular divergence  Primary vertex Smearing from cooling —
smearing from crab finite pixel size. :

cavity rotaﬂon\ m

Primary vertex smearing

Bt orar MeVIc] - 275 40 28 20 6 11 26 from crab cavity rotation
GeV
APt otar [MeVic] - 100 22 11 9 9 11 16
GeV
Ap¢ torar MeVic] - 41 GeV 14 - 10 9 10 12 \ % y /

Bunch

e - -

* Beam angular divergence

* Beam property, can’t correct for it — sets the lower bound of smearing.

* Subject to change (i.e. get better) — beam parameters not yet set in stone

e *using symmetric divergence parameters in x and y at 100urad.

* Vertex smearing from crab rotation

» Correctable with good timing (~35ps).

* With timing of ~70ps, effective bunch length is 2cm ->.25mm vertex smearing

(~7 MeV/c)
AN \./9 i

= 25mrad

/.. Bunchde-rabbing
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Forward Proton Acceptance — &

R P
5 GeV x 41 GeV 10 GeV x 100 GeV 18 GeV x 275 GeV
o pto » . pto » pto
-~ E Entri - o E - F Entri 20000
C4501 Mr:::s ozgggg c450¢ Aot M:::s mg 5450:— HHJLH’_ M:::s 0.388
3400; AMS  0.1799 34005— r«_/ J‘-l RMS _ 0.1796 lrt“ 00k L‘ N RMS _ 0.1802
350; —— Monte Carlo 350:_ =J 11. —— Monte Carlo 35057 j Ir\ I-L';l. — Monte Carlo
300 E: RP nominal 300 :_ I A RP nominal 300 = I ‘t ~—— RP nominal
B E ] / L
250F |—B8o 250 | 111 —80 2501 | B0
200 200F- ) l\ 200F | | n
150 150 \ 150F g
100F | 100 : 100F- 0,
50 ! 50 M, 3 e
OJJ._...l.‘.l..x.‘ 1“‘1x o:J..l.,,m we'..l.ha.mml“.l ) Lo bt aant o MALLL 1 i)y
0 02 04 0 2 04 06 08 1 12 1.
VCS proton P [GeV/c] DVCS proton P [GeV/c] DVCS proton Pl [GeVic]
Need both detector
systems together here!
. . . High Acceptance: larger * at IP, smaller
High Divergence: smaller §* at IP, but bigger — & ‘B. ’
— . . B(z = 30m) -> lower lumi., smaller beam at
B(z = 30m) -> higher lumi., larger beam at RP RP
i =)
x—y—lmage_RP x_y_image_RP L X‘yfi magefRP S 30; "
Esc: Eniries 11748 =507 £ v Image AP £ 251 15 GeV on 50 GeV 10
= L . Mean x  2.605 g L . ntries C
G ngh Meany 0.2083 b o T ngh Meanx 1.777 Q F
R Soo- a e 2 200
¢ = Divergence Sy 1529, £t Acceptance sy 1s g
"50: :‘50; 14 ? 15i
r F 12 '5 r 15 GeV on 100 GeV 102
oF o 10 % 10
. E 5 & 15GeVon 250 GeV | |
50 -50— 5 (=
, g St
T ~100F 4 o ol W) T L I )
\ r r 2 S) 50 100 150 200 250
_157%0‘ ‘l1|oc‘)‘ ) Lfl,o ~ ‘c‘)‘ B e e o proton momentum [GeV/c]

x coordinate [mm)]

x coordinate [mm]
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Q
NG
o)
BOpf Y o R°
Q\Q

» Protons that come from nuclear breakup have
a different magnetic rigidity than their
respective nuclear beam (x <1)

» This means the protons experience more
bending in the dipoles.

» As a result, small angle (6 < 5mrad) protons
from these events will not make it to the
Roman Pots, and will instead exit the beam
pipe after the last dipole.

! Detec_jging\th;se requires “off-momentum

A\
1))

\_n/' nl
t=(n"-d)>-M,

x_y_image_RP_Ext

y coordinate [mm)

g

Off-momentu
detectors

2

&

u;o 1E0
x coordinate [mm]

MC_Proton_Phi

Ml NPT IR IS I |

1 0 1 2 3
Azimuthal angle, ¢ [rad]

Neutron spe

y coordinate [mm)]

x_y_image_BO

B

g

Single BO .
plane

=100 =50 [] 50 100

x coordinate [mm)]

MC_Proton_Theta




Protons with 0.45 < xL < 0.55

123.75<p < 151.25 GeV/c
0.0 <theta< 4.0 mrad

ZDC
As with neutrons, hope is to

maximize protons impinging at
big angles to minimize effective
material length. Sharp taper,

exit window, etc.
Protons exit pipe over a much smaller length in z

(because they have a weak focal point from the
guads). Having a two-step OMD system allows us

OMD 1 to better cover the gaps between the OMD and RP.



Example (10x100 GeV): ~100% detection for
Lam b d a d e Ca S protons from Lambda. Significant loss = —along
y the beam line (FFQs) due to low momentum of
those pions.
ep> (K) >e"+A+X
L p+m (Br64%) h2vtxptot2

L n+ 70 (Br~36%)

of-Momenti ™ P
Deted-ors
man Pots

-7~ RO
/ ——
e

T[_

ZvEpioie

n Entries YE1
Mean x T.281
Mean y 16 o

SidDevx B.29
S1d Dev y & G493

— — O

o ove 4 ZnC Zvix [m]

h2vtxtheta2
hi2vixtheta2
1o Entries TE11
Mean x 7.281
Mean y 26.5
St Devx B.29
Sid Devy 3.793

Total momentum [GeV]

TC

@ Detecting Lambda’s decays in the target \
fragmentation area is very hard, due to a
very large decay length (meters).

» Would require in addition detection of
negative charged particles (pi-) at the OFF- 10
momentum detector location %

Theta [mrad]

TN T N T T T T T T T A I O
S 10 15 20 2=

Zvix [m]

(&



Zero-degree Calorimeter

OED
' I RP
Mp—
60cm

10°

10¢

10?

102

10

For detection of neutrons and photons EMCAL HCAL

Acceptance:

0<B8<5.5 mrad
(Limited by bore of magnet where the neutron Photons
cone has to exit)

2
— Generated i Note neutrons hit PbWO0, before had section
—ZDC i —
1.5 20 GeV neutrons
Spectator Neutrons i
EM Had
e+d collisions
18x110 GeV/n

05—

Energy / (5000 20 GeV Neutron)
T

0 5 10 15 20 Z5 & T 0 T T wm w
Polar angle, 6 [mrad]
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ZDC resolution

ep->(m) >e’+n+X

o Bx41GeV | —m— | 5x100 eV | ¥

1 p p @A’ PN
3 o ; Size of 60x60 cm should be sufficient,
“E = “F Z high granularity is very important for
- ‘7[;0 — IBUI\') — ISC‘DD = ‘10'00‘ — ‘HIOO‘ — .1200 —30800 = ‘70'0 = ISOIO — ISCIDD == llO'OO‘ — ‘HIDO‘ = ‘1200 g

high-energy operations

Zace 3
B 0 [ 18x275 GeV J

Meany  0.1519

Distance from beam Y [mm]

= StdDevx 5202 O
E StdDevy 5231 -
100 100
15 = zde
E F 300 5X100 Gev 2dc2
o— o— Er 10000
r o M 919.2
E 10 E Meany 01509
- E e StdDevx 5179
100— -100— StdDevy 5232
s C 100
200(— -200—
E 0
= PR RS E I RS BRI ST - L A B |
%00 700 800 900 T Tito 200 3"&m 500" 900 100
Distance from beam X [mm]
~200

ance from beam Y [im]

Neutron samples from Meson T I00 eV
structure group ( for different - L -
energies and ZDC ° . o e
granulanty/spaaal resolution "o -




Neutrons

ZbC p =135.0 GeV/c

OMD 2 0.0 < theta< 3.8 mrad
Neutron cone impinges pipe over long
length (~ 10m) in z.
—____ Ashort taper could serve as a
pseudo exit-window.
This section is not ideal — shallow
OMD 1

incidence angle — want to minimize as
much as possible.



8 Rear Forward
‘ . T T
3 : 1 : © spin

6 | rotator ]

Electron
Injection
Line

Possible
On-energy
lon Injector

Injector
Linac

o L e Mttt e -
Source : ; ‘ ‘ :
8 | | ; ; ;
s -150 -100 -50 0 50 100 150
N il

Injector (RCS)

Coordinate system for detector at IP8 /accelerator
needs to be adjusted to a similar as for IP6 (?)

(Polarized)
lon Source
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|IR8 forward layout after 15% bore
reduction

Protons t5mrad
Ap/lp=0
p= 137 GeV, x =1

Protons £7mrad
Ap/p =-0.5
D= 0.96 GeV, x,_=0.5

x [m]

Yulia Furletova 2 Alex Jentsch
R. Gamage 6/7/2021




P8
IP8 Layout (FF hadron-going)

ZDC QDso01

\ BXDS(V/
*
L
RPSF

phi=0 < 1 » phi = pi

0501 4 OMD

/ Roman Pots

Central trajectory proton at 275 GeV shown traversing the full lattice.

* 35 mrad crossing angle.
Roman pots placed on central axis.
Roman Pots @ Secondary Focus (RPSF) placed after QDSO1.
OMD just placed to grab off-momentum particles — no optimization for placement.
ZDC is placed more or less in the best place, as close to a reasonable beam pipe
diameter (¥6cm) as was comparable to IP6.
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* p=275 GeV protons

Secondary Focus P

IP

BXDSO1A

* Secondary focus behaves nicely and allows for
an additional spot for detectors (or a complete
reconfiguration).

N,

BXDSO01B ﬁ/ Secondary focus.

QDS01
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Drift Roman Pots (z = 26m)

protons (275 GeV settings)
0<6<5mrad

0.95<x,<1.0
Generated Accepted RP Occupancy -
E o 40 g - .E.mo- o
Z‘ 35 E‘ E sn:— 180
2 < © r
J:g 30 g ‘5 F 160 Bx (Z = 257m) =548 m
= T g “of 140
5 = 5 > b - By (z=25.7m)=87m
;'1:: 20 E oz— m 100 Dx = 0.126
é 15 é —20;— 80
-1 -40:— 60
10 s —
| o " 6, @RP=3.10607 mm
4 5 -au;- 20 O'y @ RP =0.372664 mm
: : ! e |
proton Polar Angle, 8 [mrad] ¢) VS. 0 proton Polar Angle, 8 [mrad] x coordinate [mm)]
Generated Accepted Generated Accepted
< S - o S— = 5 4
- | 25 - 25 > =
5 5 3 ]
E X Eo.sn— o o h
'-E 20 "'E' 20 E E
S 5 £ £
Eo.sa Eo.sa— g g oa
E 15 E 15 g g
= =
§09 §097— % % 08
] : 10 3 : 10 H ?
: : £ N
0.96 0.96/-
0.2
= s 4 s 5 ° 0.98y T 3 4 5 5 U %5 0% 097 088 0® 1 Sy e 1
ofmrad] X, VS. 0 8 [mrad] Nucleon Momentum Fraction, X, - /S, X Nucleon Momentum Fractian, X,

TN .'lk’l( )/f\
W



Drift Roman Pots (z = 30m)

Generated
B ' s B
= =
& a0 5
c c
& <
T ]
£ 25 £
3 3
£ E
N 20 N
< <
s §
k<l 15 k]
= a
10
-2
5
_3
0 0
proton Polar Angle, 8 [mrad] ¢) VS. 6 proton Polar Angle, 8 [mrad]
Generated Accepted
o _ . o1 S 25
x F b ol i
b 25 ]
E 0.90k Eo.sn 20
'S w
E 20 E
=1 3
t i €
g 08 g 08 15
: -
[ = c
897 8oog7 10
E] 10 E]
z Z2
0.6 0.96
0.95 1 2 3 4 5 5 0.95 2 3 4 5 5 °
0 [mrad] X, VS. (4] 0 [mrad]

=
>

RP Occupancy

@
=]

y coordinate [mm]
|S|||g||| TTT

N
=]

-50 o 50 100

x coordinate [mm]

250

200

50

protons (275 GeV settings)
0<6<5mrad
0.95<x,<1.0

By (z =29.7m) =338 m
By (z=29.7m)=55m
D, = 0.204

0, @ RP = 2.44373 mm
o, @ RP =0.297106 mm

Generated

o

Transverse Momentum, p_[GeVi/c]

T 097 088 099 1

Nucleon Momentum Fraction, X

Accepted

-
ES

T
-
L)

Transverse Momentum, p_[GeVi/c]

1 1 1
097 0.98 0.98 1
Nucleon Momentum Fraction, X,

TN .'lk’l( )/f\
W




Roman Pots @ SF

o, @ RPSF=0.328283 mm protons (275 GeV settings)
* ' ' 0<H<5mrad
0y, @ RPSF=0.085217 mm. 0.95 < x, < 1.0

Accepted Generated - RPSF Occupancy
: Accepted o ;

Generated

30

25

y coordinate [mm)]
[~}
T

20 of

proton Azimuthal Angle, ¢ [rad]
proton Azimuthal Angle, ¢ [rad]
proton Azimuthal Angle, ¢ [rad]

-1

-2

o i

Fat i ‘]
10 -25 -20 -15-10 -5 0 5 10 15 20 25
proton Polar Angle, 6 [mrad] ¢) VS. 6 proton Polar Angle, 8 [mrad] proton Polar Angle, 6 [mrad] x coordinate [mm]

Generated Accepted Generated Accepted

n
N
=

o

T
T

e
©
©

e
©
@

o
@

o

©

~
=)

Nucleon Momentum Fraction, X
o ;
w0
~

Nucleon Momentum Fraction, X

[=]
8
&
Transverse Momentum, p_[GeVi/c]
o o
e =]
Transverse Momentum, p_[GeVi/c]

o
w©
-]
e
©
@

] 1 2 3 4 5 6 (] 1 3 4 5 5 U s 096 087 098 099 1

ol - E i d
095 . 097 0.98 0.98

Nucleon Momentum Fraction, X,

8 [mrad] XL VS. 9 8 [mrad] Nucleon Momentum Fraction, X, p_l_ VS. XL




All material to simulate physics at 18 GeV x 275 GeV has been
posted at

https://indico.bnl.gov/event/10974/contributions/51160/
» Detailed Read-Me how to use all the provided information

X, acceptance at IP-8:
the most recent optics info was used

Standard RPs 2"d Focus RPs

-
)
N
N

T
T

Transverse Momentum, p_[GeV/c]
o ¢
) 1.

Transverse Momentum, p_[GeV/c]

0.97 0.98 0.99
0.97 0.98 0.99 1 Nucleon Momentum Fraction, X
Nucleon Momentum Fraction, X A

)
% " Yulia Furletova / Alex Jentsch
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https://indico.bnl.gov/event/10974/contributions/51160/

Neutrons

Neutron Azimuthal Angle, ¢ [rad)]

neutron_pt_MC

Generated
Accepted

% 01 02 03 04 05 06 07 08 09 1
Transverse Momentum, p_[GeV/c]

Generated

Neutron Polar Angle, 8 [mrad]

Neutron Azimuthal Angle, ¢ [rad]

neutron_theta_MC

100}

14

12

10

inominal IP
G'....l....l....l....l. AP T T TR £ PP
o 1 2 3 4 5 6 7 & 9 10
Polar Angle, 8 [mrad]
Accepted
-1

5 6 7 & 9 10

Neutron Polar Angle, 8 [mrad]

* p =135 GeV protons
* O<theta<10 mrad

neutron_phi_MC

300f
200

100f

G'I....I....I....I....I....I....I
-3 -2 -1 0 1 2 3

Azimuthal Angle, ¢ [rad]

ZDC

y coordinate [mm]
s+ (4]
RN

g
SN

[=]
LI

PP AP IS EPEEETA AR |
ﬂ‘39?5!:'0 -200 -100 0 100

200 300

x coordinate [mmy]




Far-backward (electron-going) region
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Far-backward (electron- gomg) reglon

120 1 I I 1 | I I I I : I I I 1 [ I I I I : I I 1 I | 1 I I I I I I I 1 : I I I I

@
[$]
- 9 & [ —quasi- real photoproductlon
100— - g ...................................................... % | e
| & 8 +Py1h|a6
- < - :
80 - ,, ..................... { i L
C i : | : : ; 0.8/ -
— w 5 : : : : : 5 5 ‘
60 __8 ........ . ..................... , ................ |
— ; : : : : : : i *
E’ 40 :_ ........ : 06_ ,,,,,,,, N
x — i i
o] I ; i ‘
-E 20 B ;
g F | 0.4 i
JO: 0 __ ...... ” ........ ........................... D_ :
- ﬂ|] P _ |
-20 — % ..... . ........................... a: 0.2 B -
— - T N i
@ : [7]
—40 f—--- g, ........................... b I—SUUUI AT ;
— £ £ B :
[ g 2 0 L1 1 I 1 I 1 1 I 1
B0 e P g =10 0 2 4
- a Lo R log, (@)
-80 oot by by b b vy b by T D Q2 acceptance up to ~‘1 0 -6

-40 -35 -30 —25 —=20 -15 -10 -5 0
Length z (m)

> This area is designed to provide coverage for the low-Q? events
(photoproduction)
» And luminosity detector (ep -> e’py bremsstrahlung photons)
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Low-Q2 coverane

f B Q C
o r o C
S 18} S 18
¢ I ¢ 10°
8 106§| T T T T T T T T T TTT T T T T T T T 1 T w 16 0 w 16 .
S F — All quasitreal electrons r r
IS C g
- [ Tagger 1 14 14f -
[2] L -
= 5 — Tagger 2 N _ C -
G 10 ECAL e [ 10°
o E - - -
C — LY 100
4 -~ N -5 10 C
10°E 1 8[- e 8
= ¥ =" B y 10
A of = ; o
r = C
==
10°E u B u
= f 40 TE- " =—5'.
- r\_IIIIIIIIIII'|-III ] N T N T _IIIIIIIIIIIIIIIIIIIIIII
- <7 i 5 -4 3 ) 27 -6 5 3 2 1
1 02 E Iogm(ee) /0.10 rad Iogm(ee) /0.10 rad
- ,8‘ [T LA I T T T T ™ |_€ LA NARLS RALRS RAARY RARERN RALEN RARRS RAARN RAARN LAAM
- =% 5 M All quasi-real electrons = ZJ_A[!_gggs‘i-real lectrons | =
10 g []Tagger 1 | g "L [Tagger 1
:? F [ Tagger 2 - I Tagger 2
- ol EMECAL o[ MMECAL :
-10 -8 -6 4 -2 0 2 4 -2 -2r
log, (@) - r
-4 -4
FIG. 16: Coverage in Q? for tagger detectors and ECAL. o e
ol R al
710 11 710_IIIIIIII lLIIiIllljlllLiIlllillllillllillllillll
12 0 5 45 4 35 3 25 2 15 1 05 0
log, (x) log (v)

(a) Coverage in = and Q> (b) Coverage in y and Q*

FIG. 18: Coverage in z, y and () for tagger detectors and ECAL.
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Luminosity monitor

LUMINOSITY MEASUREMENT
VIA BETHE-HEITLER PROCESS:

dipole max*y
IP dipole %, UP
¥ | Shoton >[ > |PHOT
exit window IenSW\]‘DOWN
B mlﬁ ) I I I |
e’ Similar to ZEUS/HERA concept " sof o oncey
R

A\

YVVYVYYVY

Luminosity measurements via Bethe-Heitler
process

Photons from IP collinear to e-beam

First dipole bends electrons

Photon conversion to e-/e+ pair
Pair-spectrometer

Synchrotron photons collimation scheme needs to

be further refined
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(a) Bremsstrahlung cross section as a function

of photon energy.




Summary

» IP6 and IP8 have many acceptance overlaps, and places where they enhance
each other. The two IPs together will provide an incredibly strong, complementary
physics program for the EIC!

> First IP8 layout provides good acceptance to both protons and neutrons.
* Almost the same coverage for RP protons as IP6 (theta ~ 4 mrad full
coverage).
» About the same azimuthally symmetric coverage for neutrons (~4 mrad), but
more
acceptance for neutrons at phi = 0.
» Secondary focus is observable in GEANT.
* preliminary checks has been performed
« some optics information still needed (beta functions, emittance, etc.) to do a
more careful look.
» Off-momentum protons have a different overall behavior than in IP6 - will
impact detector placement/usage. In general, may want to re-think the basic layout
of detectors w.r.t. Roman Pots. vs. Roman Pots @ secondary focus, and the OMD.
» Space for BO detector equivalent needs to be understood.
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Backup
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275 GeV DVCS Proton Acceptance
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100 GeV DVCS protons
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41 GeV DVCS protons
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* Only one beam configuration for now.

* Acceptance gap still observed.

* Lower acceptance at high p;.

e BO plays largest role at this beam energy.
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