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1. The DR Complex

• Positron Damping Ring(DR)
• Linac To Ring(LTR) : DR
	%!)
• Ring To Linac(RTL) : DR�
	"!)
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Phase 2 Phase3 -

2018& 2019&�
gex [µm] < 200 < 100

gey [µm] < 40 < 15

sd [%] 0.16 0.1

$�( [nC] 1.5 4.0

WEOLP01, Y. Ohnishi, #

0. DR
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FODO Cell with Negative Bend
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µ

� =
(1 + r2)(3 + cos µ)� 8r

16 sin2(µ/2)
�2
1

r = �2/�1

DR: Arc cell

QD QFB1 B2
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Phase advance per cell     (rad)

•Wide tunable range in 
momentum compactionr = 0.35

�1 = 0.277

B1

B2

B1

B2

(M. Kikuchi, NIM A556(2006) 13-19)
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• Apply negative bend to shorten  the radiation damping time.

Positive Bend (B1)
Negative Bend (B2)

Quadrupole Sextupole

Dipole field ~ 1.3 T

- B1 : Positive Bend  (angle >0)
- B2 : Negative Bend (angle <0)

H. Sugimoto0. DR

Radiation Damping Time�
������Negative Bend�	���(M. Kikuchi)
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DR Parameters
New Model

H. Sugimoto0. DR

Bucket Height 1.5 %

gex/gex( µm)=64.3/3.2

DR��
��

DR 
���

gex(µm) 2800 64.3

gey(µm) 2600 3.2

sz(mm) �30* 6.6

sd(%) �1.5* 0.055
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1. DR complex

]VI0�+23+FC

• LTR: XJ_
• 7;2*.,?/?3=�0�(FC)(MOP063, Y. Enomoto, Q)	!�]VI�NH[F�
CR�G
"
�#�>.�TA�

• DR�(4<)�&*/80?.1.5%@W�Y�#���LTR��XJ6�:�(4<
)�G
"%L����
$��!���→ Energy Compression System(ECS)

• R56= - 0.6 m, Vc=41 MV
• RTL: KJ_

• DR�L�����(920?.%PR�����B^��\O�#�
• DR	!�5?1U�6.6mm�U����LINAC�S-band�M�#���S���
$�
�!��� → Bunch Compression System(BSC)

• R56= - 1.05 m, Vc=21.5 MV

Sector 3Sector 2Sector 1

ECS
BCS

LT
R

RTL

�
5%

�
1.

5%sz=�6.6mm

sz=�1.33mm

DR��
��

DR 
���

gex(µm) 2800 64.3

gey(µm) 2600 3.2

sz(mm) �30* 6.6

sd(%) �1.5* 0.055

* Full width

1. DR Complex
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Site of the DR

KEK Site

DR Site

Borderline

�30m

DR�KEK��
���	��

1. DR Complex
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2. LTR�������	�
• 2018D1223C

• LTR�% �'"*�/4
• 1224C���LTR6;��$�&�B:
��

• A7�FC�
�0.75nC/bunch�-?
• DR�KEK�0.F,�1����$�&)��
>�E��	�������
• LTR=8
• LTR�RTL�@59�DR��#(���3��

� !

)��<+�
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Beam Dump
(Beam shutter 2)

COL1
COL2

COL3

QF QD

ACC

BEND

STEERING
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e+

sx, sy

bx, by

hx Beam Dump
(Beam shutter 2)

SY2

LTR Optics Plot
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Accelerator
Structures

R56=-0.61
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1. DS�+'�3�6%M��]W

• DS3�6��Z>'�)`�+97�/����f���
• ECS Off����3�6
3�62(4�U&\%^"���]W�
• DS3�6�ECS�=Y]W%�"�.:):-%[��

2. DRaO]W��DS3�6%N��I��
• e����VIdH=YEB\T�K$�"�

3. +97�/�%A�"
4. LF��?_3�6�g��
5. �#<J�?_3�6�RC�]W%���� ���

Screen M.
at hx=0.7m

2. LTR+50,81;*

XbcK60%�

Longitudinal Phase Space (Simulation)
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������ECS�� Y. Seimiya, N. Iida
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LTR�������
��(WS)���
	�����

FC
Stb
0.75nC

FC
Acc
5kV
1.5nC

�� FC : Stand-by FC : 5kV
gex [µm] 2350 2760

gey [µm] 2310 2450

BMAGx 1.58 1.53

BMAGy 1.00 1.01

X Y X Y

X Y X Y

X Y X Y

X Y X Y

FC�On/Off
�/5
���"��(��
1	�)�������

�0�.(ABCD)�'�%���$���LTR4-6�,3�!�#���/5�+7�

A

B

C

D

A

B

C

D

N. Iida, Y. Yano, F Miyahara, and Y. Ohnishi

DR �� ��� ��
gex(µm) 2800 89.3

gey(µm) 2600 4.5

sz(mm) �30* 6.6

sd(%) �1.5* 0.055

2. LTR��"��& (�

,*2 /52
0.75nC 1.5nC4nC
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H. SugimotoDR���	��

� DR����LINAC����
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H. SugimotoDR�������	�
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H. SugimotoDR�������	�
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H. SugimotoDR�������	�
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H. SugimotoDR�������	�
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H. SugimotoDR�������	�
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H. SugimotoDR�������	�
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RTL �� >����

Accelerating 
structure

>����
R56=-1.05

BCS.=/
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1. 0B?:��BCS.=/�Stand-by��
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1�� B�DispersionF9
<hx> [m] <hy> [m] Quad�Fudge Factor

Correction Before After Before After [%]

LTR>��� 0.037 0.018 0.019 0.016 -3.3, -2.4

RTL>��� 0.079 0.019 0.0094 0.0077 - 4.5

RTL>��� 1.05 0.09 0.02 0.01 - 8.2

H�RTL>��� 

87�'��
87%*&, DC Bends

3. RTL�"+'#-(/!

Y. SeimiyaF9; F94

DR��).���D��=����Bend�Quad�2��0:�D�
�
�'���%*&,�����Response<@�5�
�

G3A

?�+'&/$�E6���1�� �Dispersion	C������
���

RTL Optics
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0.7 [nC] Sector 3 DR(Optics Calculation)
/'( *����

/'#
*����
/'#

gex [µm] 293�44.5 192�22.4 126�8.2 64.3
gey [µm] 1.84�0.163 2.01�0.363 1.5�0.1 XY coupling at DR 

=1.5/64.3
<=2.3�0.2%

&.Dispersion�,- !�� DR�XY Coupling�2.3% !�%+
���

A

B

C

D

X Y

3. RTL���������

�LTR�")�
�$�
	����
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0.7 [nC] WS�����
 SuperKEKB-LER
�����


Sector 3 Sector 5 Phase-2 Phase-3
gex (µm) 126�8.2 189�64 < 200 < 100
gey (µm) 1.5�0.1 1.9�0.3 < 40 < 15

• ��� �!���%"!(�24�*3������
• Transverse Wake Field�;5�
• Offset +7���Wake Field�Cancel�-	<6�

• 19�%"!(�������Phase-3).�SuperKEKB-
LER
��8/$�&0,�:
�����

X Y

A

B

C

D

3. RTL��%"�'#(�

DR �� �	 
	
gex(µm) 2800 64.3

gey(µm) 2600 3.2

sz(mm) �30* 6.6

sd(%) �1.5* 0.055

� �!�
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DR��Dispersion�������	
H. Sugimoto

H [m] d De[nm] Dge[µm] e [µm] De/e
X 6.08e-5

5.5e-4
1.84e-2 0.04 64.3 (from DR Optics calculation) 6.2e-4

Y 4.49e-5 1.36e-2 0.03 1.9  (from WS measurement) 1.5e-2

DR"!(
%'���$)Dispersion��RTL�
������
�+��
RTL

�������&�	* 
����#���

3. RTL
��������
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�
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Dex~40µm

���Simulation

18.4MV 21.5MV 23MV14MV0MV
sz vs. sd in Simulation

DR
������64.3µm�
	��

0.7nC

DR��
���!��� �6.6mm�	���

Y. Seimiya, M. Kikuchi, N. Iida��
��
Wire Scanner�"

WEP084, H. Ikeda, �

���!�"
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•-0
��+4�"��%����

1. BCS�Vc&.,	���

• !%�/�CSR��
• �������!%�/-0	25

• � $��(	��+43)�*68��
2. 1'7&.,	���

• CSR��
• �����Transverse Wake�

• DR��"��%�-0	25

3. RTL��"��#�%�

��� (nC) ����(MV) γβεx (μm) γβεy (μm)
0.7 0 88�7.6 1.4�0.4
1.5 0 104�7.4 3.7�0.5

24



�	�������
�
CSR

Zk(k) =
1

c

Z 1

0
dzWk(z)e

�ikz

=
Z0

2⇡

eI⇡/6

31/3
�

✓
2

3

◆
k1/3

R2/3
<latexit sha1_base64="idQJR4HDzZVu6qM7cxH8GJ7wCNc="></latexit><latexit sha1_base64="idQJR4HDzZVu6qM7cxH8GJ7wCNc="></latexit><latexit sha1_base64="idQJR4HDzZVu6qM7cxH8GJ7wCNc="></latexit><latexit sha1_base64="tYftSoGZaTQNU787HsJZF370noI="></latexit>

Z0=377
R=3.35m
sz=1�7mm
L=0.7938m
cc=1nC, 
E=1.1GeV
I=cc/sz*c
"$�SUS316L

dE=Z(k)L*I/E
dex=(hx*dE)2/bx
Dgex=Sum∑ dex)i=0.81µm < 40µm

Resistive wall

Handbook of Accelerator Physics and Engineering

Zk
m

L
=

!

c
=

Z?
m

L

=
Z0c/(⇡b2m)

[1 + sgn(!)i](1 + �m0)bc
q

�cZ0c
2|!| � ib2!

m+1 + imc2

!
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Dgex=Sum∑ dex)i=0.0012µm << 40µm
�����#
�� �%
��
��	�
��CSR�Tracking simulation�!'&

�D. Zhou and Y. Seimiya�

3. RTL���������
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