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How to choose the position of electron polarimeter and Compton IP

e Have a dipole to separate the scattered photons from the beam;
As close to the ep IP as possible;

Enough rate of scattered photons;

Small smearing in Y position;

 Detect scattered photons and recoil electrons;




Luminosity and Y smearing

L = fb Ne N},G f, = 22852 107; Ne = 6.2 x 1010, N, = 2.84974 x 10'2;

o, = 0.lmm;oc,, =0.1mm;c,, = 1.3mm;

v >y >z
Geometric factor:
— 1 + peosé o, = 10mm; o, =+/e.f, by = 13.4m; f, = 19m;
B ; 1 .
271'\/ o2 + afy\/ o2(B + cos0)? + 62(1 + PcosO)? + (62 + 62)sin%0  OP, = e N N =time™* L™ 6¢ppion * 0.8 * f,/290;

0 = 3mrad; 6¢pp10n = 400mb;

The distribution of the initial electrons would also
produce a smearing of the Y distribution of the scattered
photon; The height of the electron beam at a distance D
from the IP is calculated in the following way:

0,4(D) = 1 [€,,(D) = \ &1/ B,(0) = 2a,(0)D + 7,(0)D?

1 +a2(0)
p,(0)

7,(0) =




Transporting Twiss Parameters

The emittance between two points is /[)’ \ / C2 — ZSC S2 \ /ﬁo \
conserved, regardless of the change in
beam shape and orientation, so the ol=|-CC" (S' C + SC') - S5 o,
twins parameters transform as: ” o ”
V) C -25'C S 7o,
(1 =20 I*) p=B,-2La,+LYy,
Forarift My arie =10 1 =L » a=a,-Ly,
1 Y=Y,
S
For Quadrupole: ¢\, C(s) =cos(VKs), B(s) = C*B, — 2CSay + S?y,

1
S(s) =—— sin(vVKs).
&) =Tr )*a(s)=—CC’ﬂo+(5C'+S'C)“0‘SS'y0

C(s) =ccish(\/Es), }/(S) — C’Zﬂo . ZS,C/(XO + SQ}/O
S(s) :\/—? sinh(VKs)

If K<O
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Optimize IP6 Forward Compton IP
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140

120

100

80

60

40

20

s (m)

20 30 40 60
QUEFS er 5 QOEF_5 Q7EF_5 Q4EF_5 Focusing (top) Q3EF_5
mE—== — - = 5 = —— 5 - :
; Q10EF_5: : Q8EF_5 : Q6EF 5 : Q5EF 5 Defocusing (bottom) :
Compton IP :
P v v v v v v v v
» @ Electron detector positons

Q2EF_5




| = | B |
6000l _ .-1.0*10.00 | QTOEF_mid_x — | e F | OBEF_mid_x
X Entries 1000000 | E Entries 1000000 | & Entries ~ 823721
= | Sobey o1 E | Sobey 1508 | | Sobey 143
5000 f— F -
n . H I = | -
rspins aligned = :
4000 :— | = - |
C I E C I
il ) 3 0] — )
weE ! 54% E ! 73% : ! 63%
- E I ol I
2000f— | | | - |
- | : | - |
1000 f— = C
- I a I [ I
n—lllll llllllll I Il]ll llllllllllllllllllllllll: IIIIIII IIIIIIIIIIIIIIIIIIIIIIII—I IIIIIIIIIIIIIIIIIIIIIIII III I IIIIIIIIIIII
10000 f— | C | ol |
B Q7EF_mid_x = Q6EF_mid_x C Q5EF_mid_x
~ I Entries 823721 | I Entries 823721 | E I Entries 823721
. Mean -191| Mean -1.663 | Mean —-0.948
8000 b— I Std Dev 1.101 - I Std Dev 0.8296 - I Std Dev 0.6446
- | - | — |
. | = | = I
s0oo— 0 5 0 : 0
[ - 70% : | 72% : - 61%
[ | 3 | = |
4000 }— | = | F |
- ! 3 ! = !
2000 }— | a I -
4bUO I_l . I . I :I 1 1 I 1 1 1 I 'l L I L Ll I LA Al 1 I LA L 1 :
S | Q4EF_mid x - 10-0(5)( QEF_mdx | i~ 10.0(5)( | Q2EF_mid X
4000 :— Entries 823721| E Entries 775180 Entries 467007
= | Mean -1.192| F Mean 0.5381 Mean 1.765
3500 | Std Dev 2075) I Std Dev 1.1 Std Dev 2.135
3000 E— | :_ |
2500 E— | (o) [ o |
E 61% _ 25%
2000~ | C |
= I [ I
1500 N
- I - |
1000~ [ |
500~ I - K I I
O—lllllll lll lllllll l]l lll lrl_: l‘-ll III I 'l deahended L L L L A0 L L 1 Ll L I L.l I lllllll lll lllllllllllllllllllllll
5 4 2 —1 0 1 2 3 4 5 4 3 -1 0 1 2 3 4 5 4 3 -1 1 2 3 4 E
X (cm) X (cm) X (cm)
T QQEF 5 Q7EF 5 Q4EF 5 Focusing (top) Q3EF_S5
mEm==== — — _ - : = — = | -
: Q1DEF_5: : Q8EF_5 : : Q6EF_5 : Q5EF_5 Defocusing (bottom) :
v : : ; : : : : :
Compton IP: : : : : : :
v \/ \ 4 \/ \ 4 \/ \ 4

v
*

Electron detector positons



T =
7000 -1.0*10.00 aroer max 1 b QOEF_mid_x SIS
X I Entries 1000000 | | Entries 1000000 Entries 897338
6000— | Mean ~0.6005 | |- Mean -1.728 Mean -1.842
- Std Dev 0.4669 | |- Std Dev 1.365 Std Dev 1.321
«EAnti-aligned x
4000~ I n
3000 :— o :_ 0
- 44% C 68%
2000 :— C
1000 f— :_
n:. 1 o 1 Lol Lol B T I | T P T
- | — |
7000 f— Q7EF_mid_Xx - QBEF_mid_x Q5EF_mid_x
C I Entries 897338 | = I Entries ~ 897338 Entries ~ 897338
- Mean -1.78 - Mean -1.604 Mean -1.031
6000 :_ I Std Dev 1056 ) £ | Std Dev__0.8255 Std Dev___0.6114
- I = I
5000 :— I :_ I
4000 :— I E I
= 0 — (0] (0]
wooF | 75 /0 - | 78 A) 70 /0
- I — I
2000 E— | = I
= - I
1000 — ;— I
n:l III I IIII llIllllIllll:IIIIIIIIIII IILI IIIIIIIIIIIIIIIIIIIIIII III I IIIIIIIIIIII
N | QAEF_mid_x - 1 O -OGX Q3EF_mid_x Q2EF_mid_x
5000|— Entries 897338 Entries 865862 Entries 513964
o | Mean -1.549 | [ Mean 0.65 Mean 1.969
- | StdDev_ 1.823] F Std Dev__ 0.9878 StdDev  1.996
4000}— | C
C n 1
C | [ I
3000— | - |
5 (0] - (0]
: . 12% : 30% |
2000}— .
C I - |
1000 I [ I
B C \ I J
0 o 1....1....1...I.|....1..1...,..r.r.1;...r_....l....I....I .................... I P - P PP RS PR PR P | PR P eT P
-5 4 3 2 -1 0 1 2 3 4 5 —4 -3 2 - 0 1 2 3 4
X (cm) X (cm) X (cm)
Q11E|:_5D2EF - QOEF 5 Q7EF 5 Q4EF 5 Focusing (top) QS3EF_5
W E====== : ——y = - = — = : | : |
: Q10EF_5: : Q8EF_5 Q6EF_5 : QS5EF_5 : Defocusing (bottom) : Q2EF_5
v : ; ; 5 : 5 ;
Compton IP : ; ] : : :
v v v \ 4 \ 4 v v v

v
*

Electron detector positons



Electron detection
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IR6 layout
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IP6 Rear layout
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Electron detection
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Electron detection
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Photon detection

spins alignhed

photonXY_S3

Y (cm)

0.5—

photonXY_S3

Entries 996163
Mean x  0.004064
Meany  0.002683
Std Devx  0.3465

StdDevy  0.179

e,

—600

—1500

—1400

300

200

100

Y (cm)

0.5

Anti-aligned
photonXY_S1

photonXY_S1

Entries 995823
Mean x  0.004085
Meany -0.004228
Std Devx  0.3529

StdDevy 0.1917

4....................\

Photon detector «-------------30 meters-----------»Compton IP

500

400

300

200

100



Magnets constraints in IP6 Rear
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IR6 forward layout
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Theta distribution of scattered photon

— theta_1
— Entries 1149908
16000— Mean  3.38e-06
- Std Dev  0.1206
14000 —
12000—
10000—
8000 —
6000—
4000—
2000 —
B 1 1 1 I | | | | I — 11 I | | | 1 1 1 I 1 1 | | 1 1 1 I 1 1 1

|
—

-08 -06 =04 0.2 0 0.2 0.4 0.6 0.8 1



Magnets constrain in IP6 Rear
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