R 8% (Beam Instruments)

BPM, ACCT, Profile-monitor, Faraday-Cup, Emittance-scanner

ANDESUN

V 20260701 T
£ Y X ¥




EOEEENEEE

CONTENTS HBH3x

kT

Company Introduction ...............................

it

Product Introduction .................................

Wwaes! BPM

AN BPM

Button BPM ............................................

j=E! BPM

(%52 BPM

Low_temperature BPM ..............................

=fj BPM

Triangular BPM ......................................

BFZRH

Electronics ..............................................

E{thsRiNERF

Other Beam Instruments ............................

%



CONTENTS H%

i i

7

T AN ™



ANDESUN

Using Technology And Innovation To component
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Beam measurement

Mk{E 7t Company Introduction
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Mk{E 7t Company Introduction

Jiangsu ANDESUN Accelerator Co., Ltd. (Abbreviation: ANDESUN
Technology) is a high-tech enterprise specializing in the R&D and
manufacturing of charged-particle accelerators and their components,
beam-measurement instruments, feedthroughs (FT), vacuum
observation windows (VOW), vacuum isolators (VI) and their related
equipment. ANDESUN Technology has passed the I1S09001 quality
management system certification, and is a qualified supplier to dozens of
companies including China National Nuclear Corporation etc.. ANDESUN
Technology is an Excellent Equipment Development Supplier for the
Shanghai High repetitioN rate XFEL and Extreme light facility (SHINE),
and is a Media Exhibition Enterprise of CCTV's "Strong Nation
Intelligent Manufacturing" column. The company's core tech team is
made up of nationally appointed experts, Russian Academy of Natural
Sciences members, professors, researchers, associate professors and senior
engineers.

Since the establishment of ANDESUN Technology, the company has
accumulated rich experience in the design and manufacturing of ion
sources, superconducting RF cavities, room-temperature RF cavities,
electron accelerators and more than 40 different types of Beam Position
Monitors (including BBPM, BAM, CBPM, SBPM, low-temperature
BPM), Profile-monitors, Faraday-Cups, Emittance-scanners, ACCT,
feedthroughs, Vacuum Observation Windows, Vacuum Isolators and
other products, and is able to provide users with comprehensive services.
After years of R&D and market cultivation and expansion, the ANDESUN's
product quality and services have been widely recognized and highly
praised by customers. The products have been used by nearly a hundred
scientific research institutes & universities and thousands of companies in
the United States, France, Germany, the United Kingdom, Russia,
China and other countries. The products can fully meet the technical
requirements, have stable performance, and have reached the international
leading level.
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FEmmiEif Product Introduction

RAMERENR (BPM) B FMERFHRAFELHRBISENIRE X TR FRIER
FIRER T 5 XIAFF RARB MBI RBR L AE HBER L ESPRESREAME
SN EEERABEGE. REAKEFER FLMREUSENESAHERTFERER
REVEE MIZAT AN R — I BPMER AP EIFHR BV REALE . REBFTE. REAKEF
S AELERM HESHRRRA, RS e,. REBAMLRKEFFEH LI E—RL
HITESHRRISEI B/

Beam position monitor (BPM) is the most common beam diagnostic equipment in particle
accelerators. For electron or positron accelerators, strip electrode and button electrode probes are
mainly used. In addition to the bunch position information, the electrode output signal also
contains information such as the bunch charge and bunch length etc. Therefore, if equipped with
appropriate signal processing electronics and information extraction algorithms, it should be
possible to simultaneously extract parameters such as bunch position, bunch charge, and bunch
length from a single BPM probe. Based on this, parameters such as beam loss, beam life, and

beam cross-section shape factor are derived to achieve the purpose of multi-parameter beam

diagnosis with a single probe.

Strip-line BPM H

PR REATEE 7S HURFFEBR,
—ims|HIES, —imiEit.

FafER: EXNBREHNREE, ERTERA.
Product structure: There are four strip electrodes
distributed around the circumference of the beam
tube, with one end leading out a signal and the
other end grounded.

Product features: Relatively high sensitivity,
suitable for short beam clusters.

Cavity BPM “

FEEEEH: RE MNP A —Pill-BoxiE kA,
BREEI R 5 A AR IR

et TRRERRVNENERE.
Product structure: The inside of the beam tube
forms a PillBox resonant cavity, with four
electrode probes distributed along the circumfer-
ence of the cavity.

Product features: Measurement accuracy of
submicron beam position.

Button BPM m

FrERgER: RENIEE 2R AINE

R
FafiR: BEERR), SRHAE=ED,
BAAAR

Product structure: Four circular button electrodes
are distributed around the circumference of the
beam tube.
Product features: The coupling impedance is
small, occupying less longitudinal space, and the
cost is low.

Linear-cut BPM H

e RENBMMRS BRI =ZAFE
HRAR -

Fatre: MERKRE,
X

Product structure: Two pairs of triangular electr-
ode plates are symmetrically distributed inside
the beam tube.

Product features: Measuring longer beam cluster,
strong signals, and large linear regions.

508, &MKX
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woaeBd BPM SBPM

TR ABPMAEFITTRA L M ENNERZAKFER, FIAR
REBRREFENRNENT, XMSH T HFEBPMAEERRA

EHENR, TR T o BEfREELERRBRAE, FHREBPMEAR
BERERRK, mENESEEHRILANBEERE, THREBPM~%

HEBESHREEE, LFAIUBEEYHEKRES.

The stripline BPM places four orthogonal long electrodes parallel to the
beam, and the lateral offset position is calculated using the induced charge
generated by the beam on the electrodes. Because the stripline BPM has a
larger electrode area, the amplitude of the generated signal is stronger than
that of the button electrode. The electrical signal generated by the stripline
BPM has a wider bandwidth and can cover almost the entire frequency
band. This results in a stripline BPM with a fast time response, which can

be used to distinguish short pulse signals.

BARSH Specification

RE 265 BPM
Type Stripline BPM
AL CF ¥
Beam interface CF Flange

Rz = N7 SMA R 5 75 i)
Signal interface N or SMA Type Feedthrough
TR ToHEAFAN
Main Material Non-magnetic stainless steel
iﬁ/_z‘c% -12 3
Leakage Rate <1 X102 Pasm?/s

< SRET,

Magnetoconductivity 1.OSur (FFT, Except FT)
TARIREE 0 0
Working Temperature -60°C~300°C

N = S
iy L 10 Bar

Pressure Tolerance
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woaeBd BPM SBPM

)) H7=H6 Product examples

R EBPMAE =M, BPMIYIIBEHMEZEELRERASH,
MWEMTFELRE L TTHREEKR, TUREFmXNMESEF,
AT B E5% FBPMIR LA #% 0 B Feedthrough, THABEEAIHE, H
A&22E~NNEN, SREFFNRRESMRGAMIR, KIiE
FmERESETIE.

Strip type BPM is a customized product, and the physical structure of
BPM needs to match the beam parameters, while the mechanical structure
needs to match the installation requirements of upstream and downstream.
Therefore, the final product size and shape vary. The company
independently produces the core component of BPM probes, Feedthrough,
with controllable schedule and full production testing capabilities,
including extreme vacuum and RGA testing of devices, to ensure that the

products are suitable for ultra-high vacuum environments.
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#8308 BPM Button BPM

ANBBPMBE BN EHEF A ER, WERBEBRR E~ER
RNBERFES, NMERHRENERUERZE. AFNEEIRAEE
MRziR, EBIRIESHEE, —RATHERXFIIENE.

The button BPM collect the induced voltage signals generated by the
bunches on the electrodes through several cylindrical electrodes, so as to
calculate the lateral displacement of the bunches. The button electrode has a

fast time response and the electrode signal is weak. It is generally used for

orbit measurement of energy storage rings.

BARZSHE Specification

eyt 414174 BPM
Type Button BPM
LRk qn| CFiE>=%
) Beam interface CF Flange
(ERcE:AN| NI BESMA R L2 Ha il
Signal interface N or SMA Type Feedthrough
TR ToHEANEE AN
Main Material Non-magnetic stainless steel
TR
<1X10-12 Paem3
Leakage Rate SNkt
< iz ’
Magnetoconductivity 1.05ur (FRFT, Except FT)
TARIREE o 0
Working Temperature -60°C=300°C
N = S
iy Uk 10 Bar

Pressure Tolerance
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Beam measurement

#8308 BPM Button BPM

)) H7=H6 Product examples

AINEIBPM A EFIL =5, BPMAIIIBEMEERE RS H,
MWEMEELE FTHEEEKR, TUREFRRIMESER.
NE B E 5 FFBPMIR KA #Z% L BB Feedthrough, T HA# E AT,
BE&SLENEFNRNEED, SERHFNRRETSRGANIK, RIiE
FomERAEsETHE.,

The button BPM is a customized product, and the physical structure of
BPM needs to match the beam parameters, while the mechanical structure
needs to match the installation requirements of upstream and downstream.
Therefore, the final product size and shape vary. The company
independently produces the core component of BPM probes, Feedthrough,
with controllable schedule and full production testing capabilities,
including extreme vacuum and RGA testing of devices, to ensure that the

products are suitable for ultra-high vacuum environments.

-7-
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B8 BPM CBPM

=X BPMR AR 2 SEIREIRIE, HREAFIRFERER, <
BoHHE SR, P TMOI0ERX SREAMERERIEL,
TMIOER SFMRBERIELL, REFTUSERBEWERGLE. B
ABPMTEERE, MIKAS, ESPFE—RMLT lum, #HIZNA
ERESREMERE L.
Cavity BPM adopts the principle of high-frequency resonant cavity. When
the beam passes through the RF resonant cavity, it will excite a high-
frequency electromagnetic field. The TM110 mode is proportional to the
center offset, from which the lateral position of the bunch can be derived.
Cavity BPM has a narrow bandwidth and high processing cost, but the
resolution is generally better than 1um, and is widely used in various high-

energy accelerators.

FEARSH Specification

RKE ffE 30 BPM
Type Cavity BPM
AN CF 7522
Beam interface CF Flange
(ERcEiAE N SMAZY B 75 HiA)
Signal interface N or SMA Type Feedthrough
. AN TG
R EwABH, LaH
Main Material on-magnetic stainless steel

OFC

< 1X10-2 Paem3
Leakage Rate 12107 Pasm?/s

. . < . 7 ’
Magnetoconductivity 1.05ur (BRET, Except FT)
AR o 0
Working Temperature -60°C~300°C
A /:: N

i U 10 Bar

Pressure Tolerance
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B8 BPM CBPM

))] “7=#6 Product examples

3 =g
| Sl

&2

fEXBPMAEHIL =&, BPMHMYIIREWEZLRRRRSH,
MWEHEELE ETHREEXR, IMREFGRXIMEEER.
fEXBPMATHLERRASEIEBHES, NMEEATNERREX
MYBENE, £2EZEATFNERRREBFIRERBMLNEE., AT
B £ 4 FFBPMIR k4% 10 EB 4 Feedthrough, THRH#HE R[4, HE&
SHNESNIRNEES, BRAFERIRESFRGANMIN, RIE~m
ERABSETHER.

The cavity BPM is a customized product, and the physical structure of
BPM needs to match the beam parameters, while the mechanical structure
needs to match the installation requirements of upstream and downstream.
Therefore, the final product size and shape vary. The cavity BPM can be
freely combined by a position cavity and a reference cavity. The position
cavity is used to measure the position of the beam in the X and Y
directions, and the reference cavity is used to measure the beam intensity
and provide a reference for the phase. The company independently
produces the core component of BPM probes, Feedthrough, with
controllable schedule and full production testing capabilities, including
extreme vacuum and RGA testing of devices, to ensure that the products

are suitable for ultra-high vacuum environments.

9-
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(%S BPM Low-temperature BPM

RiEBPME R TEFMER, HTEURREESMERNIE,
TEERZURRX, ZHAAMNERE. XHTHEEBPM, {RKIZBPMEX
REBM ZAKHEEM ALK EETME, mHERFHREARICAIST
SIRFE LURL N BT B o

Low-temperature BPM 1s commonly used in superconducting accelerators
to monitor the position of the beam in the superconducting acceleration
section, operating in the liquid helium temperature region, mostly button
type. Unlike normal temperature BPM, low temperature BPM requires the
ability to withstand temperatures of 4K without vacuum leakage, and

requires very low RF losses on the device surface to reduce operating costs.

BARSH Specification

KA ki BPM
Type Low Temperature BPM
AN P VA
Beam interface Flat Flange
ERcE:AN NEY B 75 B
Signal interface N Type Feedthrough
N NI ) \I‘Eﬂ% % A
AP TR A
. . on-magnetic stainless steel
Main Material .
(Copper plating)
<1X 1012 Paer3
Leakage Rate 12107 Pasm?/s
.. <1.
Magnetoconductivity 1.05ur
TARIREE e 0
Working Temperature -271°C~1207C
[[ERaVES

Pressure Tolerance

10 Bar

-10-
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Beam measurement

(%S BPM Low-temperature BPM

HFTHEEB) Product examples

KEBPMAE I~ m, BPMIYNIEEWEZLA RS, W
WEMTELRE L THREEXR, IUREFRRNNMMESER. AF
B 4 FFBPMIR k4% 10 2B B Feedthrough, THIHE AR, HEES
ZREFNREES, BESRHRRETSFRGAN, RIE~RER
HBEETIMNE.

The low-temperature BPM is a customized product, and the physical
structure of BPM needs to match the beam parameters, while the
mechanical structure needs to match the installation requirements of
upstream and downstream. Therefore, the final product size and shape vary.
The company independently produces the core component of BPM probes,
Feedthrough, with controllable schedule and full production testing
capabilities, including extreme vacuum and RGA testing of devices, to

ensure that the products are suitable for ultra-high vacuum environments.

-11-
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=f BPM Triangular BPM

= ABPMLFRERA N BIBPM, HMERRENELS & BIRERRK,
It 2KBPMAY(E 5388 SRR EX TN ERRERT X, MEHER
MRRENBEIERIRE. KRR S T, BEBRTFESHEBS,
e {5 F et AR IP PR R B SBREARE S RIS . = HABPMEFLIZALE
MR, BEAEMREE, ERFMESFPIZNA.

Triangular BPM, also known as electrostatic induction BPM, consists of a
continuous metal plate surrounding the beam tube, and the signal strength
of such BPM is not related to the distance of the beam from the detection
electrode, but is determined by the extent of the electrode's coverage of the
beam tube. In the actual system, there is capacitive coupling between
adjacent electrodes, so the ground protection is used to reduce the crosstalk
of adjacent electrode signals. Triangle BPM has good linearity in full

aperture and high sensitivity, and is widely used in proton accelerators.

FARSHE Specification

RE =% BPM
Type Linear Cut BPM
AL H CF 7522
Beam interface CF Flange
ERcEiAR NS SMATY B4 HL i
Signal interface N or SMA Type Feedthrough
TR ToHEANTE W
Main Material Non-magnetic stainless steel
R
<1X10-12 Paem3
Leakage Rate SRS
GRS .
< . 7N ’
Magnetoconductivity 1.05ur (FRFT, Except FT)
TARIR s 0
Working Temperature -60°C=300°C
A /=: S
i 10 Bar

Pressure Tolerance

-12-
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Beam measurement

=f BPM Triangular BPM

)) 47=#6] Production examples

=ABPMAEHIL~ M, BPMAYIBLEHMEZLRRR RS,
MWEMTFEELR L THEREKXK, IMREFRXPMMEER. o
7 B £ 4 FEBPMIF L B0 4% 10 ER - Feedthrough, T HASFE RIS, H A
FEEHEMENREES, BEFHMNRIRESFRGANK, FRIiE~
miE ABSETHER.

The Triangular BPM is a customized product, and the physical structure of
BPM needs to match the beam parameters, while the mechanical structure
needs to match the installation requirements of upstream and downstream.
Therefore, the final product size and shape vary. The company
independently produces the core component of BPM probes, Feedthrough,
with controllable schedule and full production testing capabilities,
including extreme vacuum and RGA testing of devices, to ensure that the

products are suitable for ultra-high vacuum environments.

13-
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HFEZRA FElectronics

BPMELR S| H{ESHRBEE R FFERFAITLIE, FRERERENM
BEHIE. EANBETFFELESAGE=M: WL, E@EgiefmEmLLs
o
The signal from the BPM electrode needs to be processed by the electronics
module to obtain the final position data. Commonly used electronics processing
methods include three types: log ratio, amplitude-to-phase conversion, and

difference and ratio methods.

BFENRVNEEMESLERLS R FESLELTE. BEEYK
HMERBRSHFESAHERENRELR, EFREFFHIUT 2HFL
SISET:ESI PSR

Electronics 1s gradually transitioning from initial full analog signal processing to
digital signal processing. With the rapid development of analog-to-digital
conversion circuits and digital signal processing methods, in recent years, there

has been a new trend of fully digital processing in electronics.
ZIEERNATUEEBPMIE TERS, RNAUETIHRETS, T
3T BPMAI#RIE o

Anderson Technology can support the BPM electronics system, and at the same

time, it can complete the calibration of BPM based on the calibration platform.

FFERE S Two kinds of calibration platforms

-14-
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Beam measurement

HERGMNEN=R

Other Beam Instruments

KinBiiBERKzE ACCT

ACCTZHereward T 1960 F B RIZBLH M BIRETERIVEHE, BRERS
K. WHESEREHR., KPREMHEFFNS. SATEAFRELHE
%ER, BEFXYH ACCT HMIERSEH. ACCTHIRRSERZENSMEER
T8RS E. ACCT fERESERBTHERMARRS, LUTENEpKoh3EE I3 L
ﬂ‘ﬂ’\]%Eﬁ*ﬁ?iﬁﬁﬁ?ﬁﬁi’c%?ﬂﬁ#lﬁlT%“%&o RSB FIR R {E B
¥, BTKEBRFESEM.
ACCT is an evolution of the active transformer first proposed by Hereward in
1960, with the advantages of low noise, low DC offset of the output signal, and
excellent long-term stability. When a charged particle beam passes through the
toroid, it acts as the primary winding of the ACCT. The secondary winding of
the ACCT is wound directly and evenly around a circular iron core. The ACCT
sensor is connected to an operational amplifier to obtain a long droop time
constant when measuring a charged particle beam with a pulse width longer than
several microseconds. The sensor and electronics are connected using a cable for

long-distance signal transmission.

-15-
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BARZH Specification

W& Measurement Method 50 Pass-through
WIREFM Beam Flow Range ImA-2A
i Droop <2%/ms
LFHBFE] Rise Time <800ns
Wit Beam interface CF %=~ CF Flange
f&5#:10  Signal interface SMATY 7S H A SMA Type Feedthrough
FEAM KB Main Material TWEAVE N Non-magnetic stainless steel
JRS%E  Leakage Rate <<1X10-12 Pasm3/s
TAE#E  Working Temperature -60°C~150 °C
[TEYAS Pressure Tolerance 10 Bar

AEmEBRRRIMEBETE, BFEH “nput” inOEBEKRB R
HIEIMES, ZLEFMN “Output” iR OMMBIRINMES. HH, LA
, BTFFEEEOSTES.

This product mainly includes the sensor and electronics. The electronics receives
the analog signal from the sensor by the "Input" port, and outputs the analog
signal from the "Output" port after processing. In addition, the specifications of

the probe and the output interface of electronics can be customized.

-16-
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ERISEE
Faraday Cup

FHRERRERNERRNREREMEERANEHREUSE. &itay
FREEHEERRMENARNREREENR TIES RN ERVNEN L
FEERALLE A -

FRESRENTFIX101Pem's . AFESHARBEEFBREHNR
it

The Faraday cup is the simplest and most commonly used destructive detector to
measure the beam current directly. The developed Faraday cup consists of an
isolated copper cup connected to a current sensitive preamplifier and a stepper

motor to control the position of the Faraday cup.

The product vacuum leak rate is less than 12X 10-""Paem3/s. Specific parameters

can be customized according to customer needs.

-17-
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Beam measurement

SR BRI (X

Beam Profile Monitor

RREFUNEMHATUNERRHWARER. WERREBREZRNT
FERIEITRRRBETH B CCD RENSITNIRE L LRI, SHENE
FINKRFENEHAEERL . NURF _EREBER CCD BB A= AN
2E (MK e, BEEIML&E®WE PC.

FmEERERNT1IX101Pasm¥s. BEFESHAIRERZPEREHIHIE
It

The beam profile monitor is used to measure the beam diameter of beam. The
most direct way to measure the beam profile is via the light emitted from a
scintillation screen irradiated by beam and monitored by a CCD camera. The
scintillation screen is controlled by a stepper motor to protrude during the
measurement. The beam spot on the scintillation screen is captured by a CCD
camera through the viewing window (borosilicate glass) on the flange, and the

data are transferred to a PC via a network cable.

The product vacuum leak rate is less than 1X10-""Paem?3/s. Specific parameters

can be customized according to customer needs.

-18-
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Beam measurement

AHIENEN

Allison-type Emittance-scanner

AllisonBL % ST M EXATMNER TN L E . B ER KT
IRk, FRAREHL. EHIRGFBIRER. AllisonB % ST AR X
H—TEIkgE . BMRER. —DE%kE. —NHE BERM— NI ERE
. AMELES, ERAEAREFNFERENIESIRIUAHTERME.
tesh, A ERETEANRAIXR, LRGIRKRIZE).

FRASRENTFIX101Pamys. AESHARBEATREHLE
it

An Allison-type emittance scanner is used to measure the emittance of the beam.
The developed Allison-type scanner consists of a probe, a servo motor, a control
system and a power supply. The probe of the Allison-type emittance scanner
consists of a front slit, two deflecting plates, a rear slit, a suppression electrode
and a collector. During the measurement, the probe is controlled using the
servo motor with an encoder to calculate its location. Besides, two limit switches

are installed on the scanner to limit the motion of the probe.

The product vacuum leak rate is less than 1 X 10-1"Paem3/s. Specific parameters

can be customized according to customer needs.

-19-
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Feedthrough

Component

=t E PRODUCTION PROCESS

BT  Components Manufacturing
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RIBERHX

ANDESUN Technology

ok : ST E R R iR XA WBHREB4FREBERIX
Add : Building B4, Hongfeng Science and Technology Park,
Qixia District, Nanjing City, Jiangsu Province

BX % Contact

MR%E Email : zhangyuelin@andesun.com
2 Name : Ms. Zhang, skt

F | Phone : 18013431313



