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Outline
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• Scope of work.

• Original IR Design from Pantaleo & Marica.

• Spin rotator version 1-> lessons learned.

• Status of Spin rotator version 2.

• Next Steps.



Scope of Work
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Introduce spin rotator on both sides 
of IP in the HER to provide 

longitudinal polarized electrons at IP 
and thereby maintaining the chromatic 

characteristic of the original design 
necessary for the crab waist scheme, 
the band width and dynamic aperture.
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Original HER FF design
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Δνx= 1.53 
Δνy= 1.32
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Δνy= 1.25
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Δνy= 0.65 Δνx= 3.0 

Δνy= 2.75Δνx= 1.74 
Δνy= 1.75

Δνx= 2.24 
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Δνx= 2.59 
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S=0.8Δνx= 0.009 
Δνy= 0.0009

Δνx= 0.017 
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Note: Δ stands for the phase advance difference between IP and location
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Orig. Chromatic
Functions Ring
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WyIP = 3.62
WxEND = 3.89
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WyARC < 10
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δBEAM ~ 5*10-4

2% of E
δ <=> 40σS



Chromatic 
β Functions
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HER without SR MAD Tracking no error
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Uli’s Spin Rotator
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HER IR with SR1 Linear Optics V7
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original Design 

V7

 0

 100

 200

 300

 400

 500

 600

 700

 0  50  100  150  200  250  300  350  400  450

!
y

s [m]

Chromatic Vertical !-Functions with " = ±10#s. New Design with SR V1.03.007.

"=0
"=10#
"=-10#

!"

!#

!$"

!$#

!%"

!%#

!&"

!" !#" !$"" !$#" !%"" !%#" !&""

!
'

(!)*+

,,!-./0*1234!56/23417!!8,9:4230:(!;32.!"!<!!$"#(=!>/3?3:17!@6(3?:!A>!BC!5$="$=""&=

"<"
"<$"#
"<8$"#

 0

 100

 200

 300

 400

 500

 600

 700

 0  50  100  150  200  250  300  350  400  450

!
y

s [m]

Chromatic Vertical !-Functions with " = ±10#s. New Design with SR V1.03.007.

"=0
"=10#
"=-10#

Chromatic
 βy

√

16/22

√



17/22

HER IR with SR 2 Linear Optics V1.04
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Chromatic
Functions

18/22

!"! #$" $!" %$" &!!" &#$" &$!" &%$" #!!" ##$" #$!"

'()*+

! ,- . !/ 0 ! "

12345(62*5(0(17899

::
181;,<(9=.5>?(::
@2/(A9B(C5>'DE6(F"$&-&$ &$-!#-!G((#&"&$"&%

!"!

$"

&!"

&$"

#!"

#$"

H!"

H$"

I!"

I$"

$!"

7

J&I"

J&#"

J&!"

JF"

JK"

JI"

J#"

!"!

#"

I"

K"

L
M
-
L
!
)*
+

7NMOPMNP

!"! #!!" $!!!" $#!!" %!!!" %#!!"

&'()*

! +, - !. / ! "

01234'51)4'/'06788

99
070:+;'8<-4=>'99
?1.'@8A'B4=&CD5'E"#$,$# $#,!%,!F''%$"$F"%%

!"!

%!!"

G!!"

H!!"

E!!"

$!!!"

$%!!"

$G!!"

$H!!"

6

I$E"

I$#"

I$J"

I$!"

IE"

I#"

IJ"

!"!

J"

#"

E"

$!"

K
L
,
K
!
()
*

6M 6N LMOLNO

FF

Ring



-0.005 -0.003 -0.001 0.001 0.003 0.005

    

Table name = SPECIAL

TITLE: SuperB FF
Mac OSX version 8.51/15 15/02/09  23.18.42
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δBEAM ~ 5*10-4

0.5% of E
δ <=> 10σS

L/L0
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HER with SR 2 MAD Tracking no error
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Table name = TRAC

X0
TITLE: SuperB FF
Mac OSX version 8.51/15 11/02/09  08.17.51
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Table name = TRAC

XP
TITLE: SuperB FF
Mac OSX version 8.51/15 11/02/09  08.17.51
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Table name = TRAC
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TITLE: SuperB FF
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Table name = TRAC

Y0
TITLE: SuperB FF
Mac OSX version 8.51/15 11/02/09  08.17.51
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Table name = TRAC

YP
TITLE: SuperB FF
Mac OSX version 8.51/15 11/02/09  08.17.51
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Table name = TRAC

YM
TITLE: SuperB FF
Mac OSX version 8.51/15 11/02/09  08.17.51
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ICmax: x=0,y=20,δ=0 ICmax: x=0,y=20,δ=10 ICmax: x=0,y=20,δ=-10

ICmax: x=60,y=0,δ=0 ICmax: x=40,y=0,δ=10 ICmax: x=40,y=0,δ=-10



Next Goal (mini MAC)
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Status (Paris Meeting)

Proof of principle: We have a design for an IR with 
spin rotator that satisfies the condition necessary for 
crab waist scheme and sufficient dynamic aperture.

Full solution for machine with no errors: We have a 
complete IR design with reversed bends and closed 
geometry with same length as LER.


