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QD

Carbon fiber 
stiffener

Cantilevered 
support tube

FFTB style 
cam movers

nm-mover

EXT
Andy Ringwall

Knut Skarpaas
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1 cm
LHe Flow Space Coil Support Tubes

Sextupole Coil

Quadrupole Coil Layers Thermal Shield and Cold 
Mass Support Structure
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Goal: Stabilize Single Bock in all 6 axes

Accelerometers / 
Geophones

ES-Pushers 
/ Piezos

Translation 
stages & 
springs

Status: Developing non-magnetic inertial sensor with adequate sensitivity, 
noise, and low frequency response
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HS-1 geophone integrated 
rms noise ~1000nm at 0.1 Hz
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Goal: 
Compact non-magnetic 
capacitive sensor with 
0.1nm integrated rms
noise to 0.1 Hz



���������	
���

���

�����!�������������8������ ������5�*
�

@*�4	
������������&����� �
@*��
���
	
���
#�0��� ����������

��*'������
������'�����'����77������������
��
���������������

B��C�	���
D�	�)�%:%��
C�#&&��
D�0	4���	���

���0	���	*�&��&��
����
2�	�� �ω3�	��5��	*�)�����



���������	
���

���

��
������ !���*
�������7� %���������!�����
�*������'��� �
���� 9:4;<<<$�&��������'�'0

,C<�
����D�*	������
��5�����
�����	�#�����?	�
�9#	�
�
+��5���
����

,!�)�*	������
��5�����
����	�&*�)�	
�E!"$�����#*	
���C�*��D�5��)�	��

,�#����
*+�)�����557*���������5
�	��



���������	
���

���

=�(��
�����&���
7�
�����
�

Platform Displacement & Sensor Value

�#�7�������*#
������	�#�����
5���������
0�&0�
�)��)���⇒
)��4��&����������*���)�*��&

UBC Setup
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Amp

BPM

Kicker

BPM
Processor

IP      Round
      Trip
     Delay
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5 ��Initial Offset  (13 nm)
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YIP

(nm)

SLAC & 
Oxford/QMC
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QD0
SD0

M1

Calorimeter

Pair LumMon

M2

Beampipe

Low Z 
shield 

32 mrad M1 
acceptance

Support Tube

6.3 mrad 
Lum-Mon 
acceptance

1 mrad exit 
aperture

QF1 SF1

52 mrad Cal 
acceptance

Feedback BPM & 
Kicker
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500 GeV TRC Optics w/ Large Detector
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STS2 STS2 STS2STS2 STS2

Witness IF

O.A. IF

7m

7m

.5m

4.5m
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Door Support 
(3.2m)

Endcap ECAL@ 3m

Permanent Support / 
Moveable Shielding

Pit Wall (14.8m)

Moveable Shielding / 
Moveable Support

6.7m

10.4m
Tunnel Plug?
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•Stiffness and mass of 50cm diameter tube: material, wall, …
Carbon Fiber, Stainless, Aluminum,….

–For inertial, depends on performance of sensor under design

M1=Tube

M2=QD0

M3=Sensor

Ground
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Beam offset in BPM for  1 nm  beam offset at IP

Design beam 
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σ
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Beam-Beam Deflection gives 1nm stability resolution 
for beam spots from 1-400nm

BPM
res

400nm
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σz=150 µm 

Producing NLC-like beams cannot help 
but increase confidence in the program

Various tests relevant to NLC or 
exploiting the short bunches may be 
performed:

•Plasma wakefield acceleration studies

•Traveling focus study

•Low latency Feed-forward orbit 
correction

•Collimator tests

•Instrumentation test-bed

Energy 
correlation
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