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* The current configuration that Zhenggiao suggested has the IP in the middle of Q9EF,
the electron detector in front of Q7EF (~9.3m DS from IP) and the photon detector in
front of Q3EF (~44m DS from IP)

* This configuration has the Q8EF magnet (after the dipole) being focusing for
electrons which significantly reduces the horizontal width at the electron detector
location

e Simulation ran with ~45degree angle for spin direction (in the xz plane)
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Compton photons at the detector location

Asymmetry
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* The sensitivity to the transverse component would be
increased in this configuration

* The distance between the “peaks” is 2mm compared to the
previous ~1.2mm
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Compton electrons at detector location

* Because the low energy (high positive
analyzing power) electrons are more

affected by the focusing quad we can
see we have about 7mm of clearance
from the main beam o be able to catch

the 0-crossing

* |f we assume similar divergences as before
(500um) then 10sigma is already at 5mm

* We can expect that this would be worse at
5GeV

* The distortion could potentially add to
our systematic budget
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* | would like to suggest a different configuration where the IP would be upstream of the Q6
quad

* The electron detector would be in front of Q4 (about the same distance from IP) but behind
a defocusing quad

* The photon detector would remain in front of Q3 with a distance for about 29m from the IP

* The IP would be on the beamline and NOT in a quad which should simplify the engineering
and construction
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* In this configuration we would
need to “holes” in Q4 only
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gamma
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* The transverse size of the photons would be about 5mm (at
18GeV)

* The distance between the peaks would be 1.2mm (comparable
to the previous setup)
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Compton scattered electrons
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* We can see that the spread at the electron detector is
roughly 100 mm

* The defocusing quad helps a lot =
* We would need to get as close as 30mm to the beam which

0.05

would give us plenty of room i
* The previous configuration had to get as close as 22mm
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Conclusions

* Having the IP in the middle of Q9 would basically mean abandoning an
electron measurement

* A high precision longitudinal measurement with the photon detector alone would be
rather challenging

* In contrast putting the IP before the last Q6 seem to preserve about the same
FOM as we have studied in detail in the previous lattice, with some important
additional advantages

 Studies should be done at 5GeV to see how things stand up, but | am hopeful

* We should get the spin direction at the different IP locations to extract the appropriate
analyzing power

* This configuration puts the electron detector in front of the sync spray from the US
dipoles, but we should be able to shield that effectively if it is proven to be an issue
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Backup
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X-check beam simulation (V3
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* Beam started at middle
of Q09
(0.246,0,85.8796) with
angle of -0.00024298
rad (same as quad
angle)

e Deviations from
calculated center at
each detector plane are
under mostly under
1mm

15



pXsec q09DS :500000 pXsec q08US :49999% pXsec q08DS :49999% pXsec q07US :499999

O Poof N ;
' E | 0asf : F Pooep
hotons .
F r 04 r
0.03f L 0aF
DDS: 0.05[ s
0.02 L r 0.05
e V3 : : E E
0.01F 0 0 L
F L [ I of
e e . F N \\ﬂ{/ H.[/ : ™ rf
* The sensitivity to i v |
the transverse j: |
£ ~0. L F
-0.02F L [ L
com Onent o e e b b e e e 736 238 24D 242 244 248 248 250 252 254 736 238 240 042 544 48 248 250 252 254 015 e Tas 235 040 G4z Dai Dap 248 250 052
x[mm] =[mm] x[mm] x[mm]

would be

i ncrease d | nt h | S pXsec q07DS :499999 pXsec qOBUS :499999 pXsec qOBDS :499999 pXsec qO5US (499641

configuration i . ~ n
" nasf P o L ot r
ﬂ‘: o 0'1: mf [
0.05F 005 0.05F 0.05 [r
of o oF J j:
: N7 ~ : e 5 ~|
-0.05f -0.05 f: -0.05} r( -0.05F [r(
~0aF U -0.1 UJ[ —0.f -0
NS e b han hap bad b4 b4 250 55 B T T R TR T Yo TTR TUR TE R R T R T N TV VLR YT 015 e b pa " aa a0 Fap B Ba s b0
x[mm] %[mm] x[mm] x[mm]
pXsec q05DS 499639 pXsec q04US :499639 pXsec q04DS 499638 pXsec q03US :499618
0:2f ] Po02F ﬂ {02l 1 {0z fi
' o : E © sk : H

| .

—
=3
"

=3
o
RS bt S
=3
n

=]
=1
[
TT T T

\\
|
|

/
.
\

I

0.05f IJJ 0.05F ’f 0.05
G: \ o 0: P \)]J /,,_...{ D: ‘_‘-'—\\ J | 0
-0.05F [(J/ -0.05f -0.05F J;( -0.05 ll |j/’/
~0.4f -0 ]Url —0f U Y Uf
—0.15k —D.15k -p.15L -0.15
232 234 236 238 240 242 244 245 248 250 230 232 234 236 238 240 242 244 245 248 930 232 234 936 238 240 242 244 245 248 226 228 230 232 234 236 238 240 242 244
x[mm] x[mm] x[mm] x[mm]

MISSISSIPPI STATE UNIVERSITY..

AND ASTRONONY Ciprian Gal 16



X-check beam simulation (V3pl

o8F- 08 osf- 08f
na; "E; 05; nsé
C C r C L]
04 04f 04af 0af PY
Beam started at middle of
o Empty ok Empty o Empty ok Empty .
-04F 04 -04F -04F ° I ) ) ° ; WI I I
—0.6F 06 —0.6F 06
_osE o8k osf o8
E | 1 1 | | | | | | E | 1 1 1 | | | | | E 1 1 | | | 1 1 | 1 E 1 1 | | | | 1 | 1 a I l e O - ra
"1 08 0B D4 D02 0 02 04 06 08 _11 D8 08 D4 D2 O 02 04 06 D8 1 "1 D8 0B 04 D02 D 02 04 06 08 _11 -08 D6 D4 D2 0O 02 04 06 08 1 L]
q0BUS_hits.x-426.799988 q08DS_hits.x-446.600006 q05US_hits.x-476.299988 S a m e a S l I a d a n | e
Entries 1000 Entries 1000 Entries 1000
F 1000~ Mean 1018 1000/= Mean  1.082 1000 - Mean 03307
0.8~ r F r
ﬁﬁ:_ 800; EGDL EOD; L] L]
: ; : * Deviations from calculate
o2 so0- 600 soo[-
o Empty . s .
center at each detector
—0af L L [
06 200 200 200
i i i lane are under mostl
E ¥ ¥ P R | P I B
08 08 04 02 0 02 04 06 08 Y52 0a 08 0B 1 12 14 16 18 2 B2 525408 08 1 12 T4 18 18 2 82 ] ] 05 7 75
OBUS_hits.x-426.799988 qO6DS_hits.x-446 600006 GSUS_hits.x-476.299988
q05DS_hits.x-477.399994 q04US_hits.x-480.299988 q04DS_hits.x-481.299988 q03US_hits.x-495.600006 UI Id e r I I I lI I l
Enlrigs 1000 Entries 1000 Enlrigs 1000 Entries 1000
1000 Mean 001461 1000~ Mean -0.535 1000 Mean  -0.6598 1000 — Mean 2567
a00] soo |- 800l a00 |-
so0[- so0| so0- s00[-
a00]- 00 a00- 400
ZGD; 200 ; ZGD; 200 ;
Lt | L | Lo I I | 1 L I 1 | | L 1 | 1 I
-1 05 055 - 05 -15 —1 055 -3

05 1 ) 05 05 0 05 25 -2 15
q05DS_hits x-477 399994 g04US_hits x-480 299988 G04DS_hils x-481 298988 g03US_hits.x-485 600006

MISSISSIPPI STATE UNIVERSITY..

DEPARTMENT OF PHYSICS inri
AND ASTRONOMY Clprlan Gal



pXsec q09DS :0 pXsec q08US :0 pXsec q08DS :0 pXsec q07US :0

2 2 z =
T 1 T 1 g 1 g 1
E | E | E E |
g1 g0 £ E 0
2 L 2 | 2 2 |
0.8 0.8 0.8 0.8
0.8 0.8 0.8 0.6
[ ] V3 p 1 0.4 0.4 0.4 0.4
0.2 02 02 0.2
D_\III\I\III\I\III\IIIII\IIIII\I D_I\IIIII\IIIII\IIIII\III\I\III TIN5 A A B I DT\I||||\|||||\|||||\|||\|\|||\
238 240 242 244 246 248 250 252 254 256 266 268 270 272 274 276 278 280 282 284 94 ped mes 290 92 294 296 298 500 02 342 344 348 348 350 352 354 0356 358 360
x[mm] x[mm] x[mm] x[mm]
pXsec q07DS :0 pXsec q0BUS :1000000 pXsec q06DS :1000000 pXsec q05US :999996
54 : E h h F
© F H i : F
E ] D045F {008 : r
£ E : H L oasf
30 " oosaf . P
08 F i r
[ 0.035f 0.04 04L
L 0.03f [
0.6 E 0.02 0.05
F 0.025F L [
r .02f r of
0.4 E 0 F \“
i D015 i L
r F [ -D.05F
0.2 0.01F -0.02] N
[ 0.005F r —0aF
362 364 366 368 370 372 374 376 378 380 4B 420 422 424 425 428 430 432 434 438 440 442 444 448 448 450 452 454 455 458 496 498 500 502 504 508 508 510 512 514
x[mm] x[mm] x[mm] x[mm]
pXsec q05DS 999996 pXsec q04US :999996 pXsec q04DS 999996 pXsec q03US :996942
Yooz : F : : [
s Pooep {oozf f Poozf
' pasf ; : ; : \ g f
o " oasf o.15f ©oasf } L
o oaf 0.1F oF JA
.05 0.05f .05 .05
of oF ok okE o j i
C | r I J{ SN / b ~./ //
—0.05f i -0.05F ! —p.05F ~0.05F \
F } —paf F [ —01: ’f
oif 0.1: il —0.1p J.I F U
"8 520 b2z 524 528 528 630 532 53l 538 015 7 5e0 532 B+ Bas EhA bod bo2 5a4 boe “ 00 602 604 608 608 610 612 B4 618 618 et b ta1 “Sus “Bes Bo Boo boi  bon
A[mm] x[mm] x[mm] =[mm)]

MISSISSIPPI STATE UNIVERSITY..

i | DR TE ST Ciprian Gal 1



pXsec q07DS :0 pXsec q06US :1000000 pXsec q06DS :1000000 pXsec q05US 1000000

2 : F : E F
2 1 T 0.045F  0.045F ' [
E i E £ P03
= F N F 5 I~ 5 C
I I T 0.04 T 004 ; s
e e C rO S < o) g g L oasp
T 0.035F 0.035F E L
L E E 0z2f
L 0.03F 0.03F E Ll
0.8 E E 015F
F 0.025[ 0.0250 F L[
[ E E 01F
r 0.02 0.02 E
0.4 E E E \
L F £ 0.05
[ 0,015 0.015F E L
0zl 0o1f .01E °F ]‘ j
L o.00sF o.00sF ~0.05F U
P N AT PR RN A L E.\...\..... L PRI BrE M E.. L1 o e b e by _o:
Dzeo zeo 300 320 340 360 380 0™ 30 30 0 s80 400 420 075 380 380 400 420 440 B T T TR T —TT)
x[mm] %[mm] x[mm] x[mm]
pXsec q05DS :1000000 pXsec q04US :1000000 pXsec q04DS :1000000 pXsec g03US :881303
. E P E yo03F : F
: F ; F i b0z
0.3F i P03k H‘m : L‘\ : 1
o \ T o -
0.25F 0.25F ! g ! ,.
g ll( i \\ 02f * or
0.2F 0.2 E x\ r
E WL F 0.15F _o.ook
0.15F 0.15F F 1\1 [ 4
E L“ F \\L 0.1f [ /
0ap \L oap N F \ -0.04
E E 0.05[ h i ;
0.05F 0.05F N r “‘1\ i H /
F E \l\ of 1 008
1 / } \ : NS N
—o.0sf | —0.0sf ~0.05F i ;
| v i N : N e e
0.1 -0 0.1
380 380 400 420 440 460 480 380 400 420 440 460 480 380 400 420 440 460 480 380 400 420 440 460 480 500
x[mm] x[mm] x[mm] x[mm]

* V3pl

MISSISSIPPI STATE UNIVERSITY..

v ) PHOEENSSHIRS Ciprian Gal 19




