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IR requirements & parameters
N T T T —

proton electron
Detector occupied -45m+5.0m
region Beam elements < 1.5°in main
detector
Polarimetry Yes (IR4) local
2"d focus yes
p* @ 275 GeV (h), 10 p”,=80cm p*,=45cm
GeV (e) B,=7.2cm B,=5.6cm
ZDC 0.6m x 0.6m x
2m @ s= 40m
n: + 4 mrad
Roman Pots 0-5 mrad,
@s=30-45m
Scattered particle p: 0 GeV/c < p; <
acceptance 1.3 GeV/c
Q? tagger
X Crossing angle 35 mrad
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Requirements/Constraints

* Fit into the existing RHIC IR8
experimental hall between arcs 7
and 9.

* Preference for a secondary focus.

« Same accelerator equipment as
In IR6 (spin rotators, snake and
crab cavities).

« Second colliding IR and detector
not in project, but the ability to
have one is in the project scope.




IRG layout

* 25 mrad crossing angle
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IR8 full layout (colliding)

35 mrad crossing angle (driven by accelerator geometry).

Second focus point at ~45m.

Space for similar accelerator equipment as IR6.

R S
3 ] \ Hadrons Electrons /
. 4
\ L -
\
\ crab cavities
|
2 - \\ snake
\ | Detector
\ ZDC
\ crab cavities _ TEiys
1 - S spin rotator
\ \ e P [
~an v 8 F - d ;.4\\_‘_\_1 2nd focus
~—~ ) B
— 01 -
< i
/’/
gt Forward spectrometer
~ - (in BO)
-1 4 7
crab cavities =TT
spin rotator
crab cavities

7 7N
((“N\\\\\'\@




IR8 near IR layout

e Space available for luminosity monitor, low Q2 tagger etc..
* All ancillary detectors in outgoing hadron beam side (Forward) integrated
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Acceptance as a function of x;
and py

» x; - fraction of the longitudinal momentum relative to hadron

beam
PL ) without far forward spectrometry

* pr - fraction of the transverse momentum relative to hadron
beam (6 )

180 MeV/c
« pr acceptance atx; =0 o ev/e
: 0 1
. p;zun > 10p001P — 1Op0 i* p with far forward spectrometry
:8 + but no secondary focus
« x; acceptance at p;y =0
ond S 2 180 MeV/c
n Dio
. Ox _ \/Bx ExTPx% 0 MeV/c I
x, <1-102=1-10 h =
with far forward spectrometry
by
« Secondary focus allow for |Dog| > /Be and secondary focus

 Can reach the fundamental limit
* x; <1—100g
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IR8 forward acceptance ™

.| 275Gev o
e This is using NbTi magnets.
* Final focusing quads and the dipoles H H
properties (apertures, lengths etc..) was ]
optimized for forward scattering f
neutron and proton acceptance. ol —
wfHLGeV — 1, 100GeV p—
: 24 F | =g |




IR8 second focus
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. Optlmal ﬁ,%nd _ LR;p Parameters at the 2" focus for different energies
2 Value at
* For the current deSign; xL < 09930 Parameter 41GeV  100GeV 275GeV  Units
* Limit of x; for the given momentum Bx 0.85 0.8 0.5 m
spread is 0.9932 at 275GeV s Ao bam
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Constraints

ESR Forward
side
* Space for magnets. Forward Side
Cryostat
* Geometry of the — e
experimental hall. — L
* Optics requirements SC Magnet AT HSA Forward side
Cryostat

for specific regions
(eg: crab cavities)

: : Hadron Storage Ring

) e SR: Electron Storage Ring

Rear Side | RCS: Rapid Cycling Synchrotron
"""" SC: Superconducting

With Detector
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IR8 hadron optics

* Limited matching space requires some high

' o 3 il Hl [ I |
gradient magnets (quadrupoles) than what A N
. . . 4. 275GeV 4

is available from existing RHIC magnets. 0
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* Near IR magnet include 7 FFQs, 2 Dipoles, 1 1o
corrector and BO. € 110 F
* All magnets are assumed to be NbTi & 11 &

=4 -2.0

Quadrupoles 11 11 | 130

_ 150 4100 -50 0 50 00 150

Dipoles 5 0 s[m]
[Tt I (== I s B (<H M Y i
I =T B = I ==
2 T T T T T T 1.0
By —

100GeV . b o5

15 | * {00

- AN A 1-05
E E E L IP _2'“’ focus \ 110 E
3 g 3 /415 &

50 100 150




IR8 electron optics

» Optics and design similar to IR6
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IR8 information

Summary 2" IR (IR8)

Second colliding IR and detector not in project, but the
ability to have one is in the project scope.

This is a Pre-conceptual design.

;I'Fglg IR8 with the second focus adds complementarity to

Work to be done includes,
g; lI aB-Caviy SI pael eﬁleqlunen;legntg o1 E.I |Ie;35||_n|ael elelssmg a}ngle
bypass-
away-from-1R6-
* Further study needed for the feasibility of the IR magnets.
 Nb3Sn magnets are being evaluated as an option.
» Chromaticity compensation with two IR’s



https://wiki.bnl.gov/eic-detector-2/index.php?title=Project_Information

Thank you!
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