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The story of COSY

Brief introduction
Highlights

- Accelerator

- Hadron physics

COSY current status: ideal cradle for challenging projects

FAIR contribution: HESR
Towards storage ring based EDM search for charged particles

Future

Dedicated storage ring for EDM
Platform for multi-disciplinary basic research

Summary and Outlook
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COSY History <) JULICH

1968: Institute of Nuclear Physics at FZJ

= Nuclei investigation with cyclotron (JULIC)

e 1980s: COSY was proposed to provide higher intensity and
resolution for nuclear structure experiments using light ion
beams from JULIC [S. A. Martin et al, NIM A236 (1985) 249-255]

« 1988: COSY foundation, construction started
 1993: 1%t circulating proton beam was achieved at injection
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COoler SYnchrotron

 Circumference: 184 m

| |
e Species: protons, deuterons ¢/
Including polarized beams i/, .
« Maximum beam momentum: : al"
« 3.65 GeV/c |

* For experiments with internal
target as well as and beams in the
extraction beamlines

« Equipped with both stochastic
beam cooling as well as electron
beam cooling

« Cyclotron also produces medical
Isotopes for research

—~~— =
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- #) JULICH
JULIC: COSY injector

—amp * Designed by AEG, 18t beam in 1968
T L

i - Pole diameter: 3.3m/700 Tons iron
- <B>,,=1.35Tesla, B;=1.97 Tesla
- 3ion sources, including polarized ion source
“ » Together with Big-Karl spectrometer,
was the working horse for nuclear

physics until COSY
« Upgraded for COSY in 1990

« Still provides excellent service for
COSY, as well as nuclear medicine
researchetc «—— ..,

routinely 45 MeV H-and 75 MeV D- for COSY
with 20 ms stripping injection/cycle

Courtesy of R. Gebel

Member of the Helmholtz Association
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Highlights of COSY #) JULICH
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* Negative polarized H-/D- source

- 45/35 pA H- / D- output
- ~92% beam polarization in COSY

Lamb shift
Polarimeter

chopper
\V

=
T |1 | pulsed
Jd Polarized ion source:

5m

DPG Spring Meeting, 2016 Courtesy of R. Gebel 6
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Highlights of COSY #) JULICH
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* Electron cooling

M. Bai

 constructed between 1988 -1993

2m long with electron energy from 24.5 -100 keV
electron beam current: <4 A

electron cathode size: 2.54 cm

was the working horse for internal target experiments:

WASA, ANKE, etc
[1] H. J. Stein et al, http://arxiv.org/ftp/arxiv/papers/1101/1101.5963.pdf
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2 MeV electron cooler development

Design parameters

 Energy range: 0.025 - 2 MeV

« High voltage stability: < 104

« Electron current: upto 3A

..+ Electron beam diameter: 10 - 30 mm
 » Cooling section length: 2.7 m

« Toroid radius: 1 m

» Cooling section solenoid: 0.5 - 2 kG

Courtesy of V. Kamerdzhiev

Currently achieved

. Proton energy, MeV Electron energy, MeV Max. electron current, A
200 0.109 0.5
353 0.192 0.5
580 0.316 0.3
1670 0.908 0.9

M. Bai DPG Spring Meeting, 2016 8



Ref 120.00 pwW SWT 1896 ms

2 MeV electron cooler

=0 WIth-cooliing on
« Achieved Ap/p [=5x10>

90.00 p'W

« 5x108 protons at 1.66 GeV, DC

* Electron current 0.8 A, with 1.3
30,00 pw kG solenoid
*00 15238 GHz Center 15239 GHz 15240 GHz

Fes BW 1.00 Hz Span 100.000 kHz Wideo BW 1.00 H

B Courtesy of V. Kamerdzhiev
1.0£55 LUHZ Center 1.5239 GHz 1.5240 GHz
Res BW 1.00 Hz Span 100.000 kHz Video BW 1.00 Hz

/
when cooling off, led
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Highlights of COSY #) JULICH
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° Stochastlc COO“ng at COSY is ?et:rea:siofithr\:ertlicil Biea:n'n:fidlthlduirin? (:oo}lin}g
- Transverse betatron cooling R 0 s e S

§1=3763ec .:&:0.53mm

- Longitudinal cooling using notch 25
filter technique T

- Effective from beam energy 1.5
GeV/cto 3.7 GeV/c

- Bandwidth: 1-3 GHz

FWHM [mm]

rrrrprrrr[rroryrrrryrrorr|prrri
Profimessungen kaldat (ProfiDecrease_1.pkot), H. Stockhorst, 1997

O:::::i:::i |

» Stochastic cooling for HESR ° 00 e T B0l
- Novel compact design of Pickup/Kicker Ring Slot Coupler
~ -~

pickup/kicker
- ring-slot coupler
- bandwidth of 2-4 GHz
- high sensitivity
- fixed aperture

ciation

Courtesy of H. Stockhorst
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Highlights of COSY #) JULICH
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« Was prototyped and tested at COSY and Nuclotron (JINR)

- 2x10° Deuteron beam
- Beam energy at 3 GeV
- Cooling time 480 sec

R. Stassen, H. Stockhorst, et al

Test results from
Nuclotron

. ,’/’Jf& //)//)////////////////)}///)/// .

| _7
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Stochastic cooling pickup

M. Bai DPG Spring Meeting, 2016 11
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« Polarized beam manipulation

- RF solenoid to achieve full spin flip, as well as the tool to place
spin into horizontal plane

M7 7T T T
12 Courtesy of E. Stephenson _|

Normalized Polarization

Effective length: 0.564 m

# of turns: 25

Inductance: 40 uH

Resonant frequency: 425 ~ 1940 kHz
Maximum field strength: 4.3 T-mm

iation
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Highlight of Physics Results of COSY

M. Bai

Quark bound states

Baryon

Litstimec

> 10 yeare [proton)
15 mitules (neetr 04}
<10 % amcomds ol

NEW DISCOVERY FROM JOLICH
Dibaryon

Lretime:

<10 7 geccnda

FAMILIAR STATES

Meson
Letime:
<0 seconds
RECENTLY DXSCOVERED

Tetraquark
L Heeme
< W eorords

For a long time, physicists were only able to reliably verify two different classes of
hadrons: baryons and mesons. Experiments performed at Julich's accelerator
COSY have now shown that, in fact, another class of exotic particles made up of
six quarks exists.

DPG Spring Meeting, 2016
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Highlight of Physics Results of cOSy < 2HCH

Quark bound states

Baryon .
Litstimee

>10 % yeare |proton)

15 mitules (vt 04)
<10 ¥ amcomds jolwry)

NEW DISCOVERY FROM JULICH

FAMILIAR STATES Dibaryon
Lfetime:

PHYSICAL REVIEW LETTERS 23 MAY 2014

PRL 112, 202301 (2014)

Evidence for a New Resonance from Polarized Neutron-Proton Scattering
ENTLY DISCOVERED

P Ad]an‘.nn.l W. f-‘l\.ugu&;l}'nia]-n3 V‘v". ]E.’r:j.n;]unfL M. Bashkanov,” F. S. Er-ergrnannf1 M. ]E.'n;'ri‘u".'.f.v.l-iLT H. Bhatt,” M. Biischer,”'" SEleliEI4
H. Calén,' I Ciepal, * H. Clement,"” D. Cuderrt' IR Czerwinski,” K. Dt’ITLITliLh E. Doroshkevich,” R. Engt'].v..“'lz '
A. Erven,'*"™ W. Erven,"*"" W. E\,nr.h * P. Fedorets,' ' ='® K. Fohl,"” K. Frdnt.t.un F. Gur]d:;'nl'}aurn.ll'lz P. Goslawski,”
A Gu.\.wmu LR R Gnvunewl 1920 0 D Gullstrom,' F. Hduenulem L. HE]]kemk]'t}]d V. Hejny, "2 M. Hodana,”
B. Hiistad," N. Hiisken,” A. Jany,” B.R. Jdm L.Jarczyk,” T. Juhdnaar.m B. Kamys,” G. Kt‘l'l'l.l'l'lt’r]]n‘-' 14,12 F A. Khan,'"'*
A.Khoukaz," D. A. Km]]m *'S. Kistryn,” H. Kleines,*'* B. Kh}k. * M. Krapp,"” W. Krzemien,” P, KU]EHHd A. Kupéc,"'

K. Lalwani,*" D. Lersch,'"" B. Lr.}renla 1112 A Mdmerd R. Maier,'" P Marciniewski,' B. Marianski,”
M. M]k]rl}thmnla HSEA H P Morsch,” P Mmkd] "H. Dhm R Uﬁ:‘r]dmkd E Pt‘rt‘.{. del Rio,* N M. Piskunov,”' ifferent classes of
P.Pudkupai D. Prduuhn AL Pricking, ** D. Pszczel,"' K. Pysz,” A. Pyszniak, ” C.F. Redmer, * J. Ritman,' """
Al Ruy‘lk Z. Rudw 5. 'de;inl st g ‘%hddmdnd "ET Sefrick,' " V. Serdyuk, iy 'Qt'rd\-uk HEH R, Siu ddk 2 S accelerator
T. Skorodko.*” M. Skurzok,” J. '§m\-r~.k1 V. ‘%}pm ® R. Stassen,' "' I. ‘EIepdmdk E. qlt‘phdn * G. Sterzenbach,'"'* ]CleS made Up Of
H. ‘ﬁmkhurul“l H. Stroher,' """ A. Szczurek,™ A. Tdv.hner A. Trzcifiski,” R. Varma,” G. I. V\-duner“ M Wolke,'
A. Wronska,” P. Wiistner,""'* P. Wurm,'""* A. Yamamoto,” L. Yurev,”"" J. Zabierowski,™ M. J. Zielifiski,” A. Zink,"

J. Zlomaficzuk,' P. Zupmn&.k]~ and M. Zurek'""
(WASA-at-COSY Collaboration)|
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Highlight of Physics Results of cOSy < 2HCH

Quark bound states

Wi

<10 ¥ amcoends cl'u £}
NEW DISCOVERY FROM JULICH

FAMILIAR STATES Dibaryon
Lfetime:

PHYSICAL REVIEW LETTERS 23 MAY 2014

PRL 112, 202301 (2014)

Evidence for a New Resonance from Polarized Neutron-Proton Scattering
ENTLY DISCOVERED
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P.Pudkupai D. Prduuhn AL Pricking, ** D. Pszczel,"' K. Pysz,” A. Pyszniak, ” C.F. Redmer, * J. Ritman,' """
Al Ruy‘lk Z. Rudw 5. 'de;inl st g ‘%hddmdnd "ET Sefrick,' " V. Serdyuk, iy 'Qt'rd\-uk HEH R, Siu ddk 2 S accelerator
T. Skorodko.*” M. Skurzok,” J. '§m\-r~.k1 V. ‘%}pm ® R. Stassen,' "' I. ‘EIepdmdk E. qlt‘phdn * G. Sterzenbach,'"'* ]CleS made Up Of
H. ‘ﬁmkhurul“l H. Stroher,' """ A. Szczurek,™ A. Tdv.hner A. Trzcifiski,” R. Varma,” G. I. V\-duner“ M Wolke,'
A. Wronska,” P. Wiistner,""'* P. Wurm,'""* A. Yamamoto,” L. Yurev,”"" J. Zabierowski,™ M. J. Zielifiski,” A. Zink,"

J. Zlomaficzuk,' P. Zupmn&.k]~ and M. Zurek'""
(WASA-at-COSY Collaboration)|
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Polarization of a Stored Beam by Spin-Filtering 4 JOLICH

Antiproton-ProtonScattering Experiments with Polarization (PAX) FORSCHUNGSZENTRUM
http://collaborations.fz-juelich.de/ikp/pax/

'*EL---\ « Motivation: innovative technique
ﬁ [N for establishing polarized anti-
ANKE D\

O/'

v s proton beam
cluster target ..

:/ RF Sﬁlenmd for o  Proof-of-Principle at COSY to
' spin flipping polarized f ; polarize circulating proton beam
as targe . .

_9{_ ¥ / | with a polarized gas target
O
\. ﬂ i‘é‘ £0.015p
E E target polarization -
un-polarized protons stack g oo LEemEEE e
injected in COSY at 45 MeV wooske e A
followed up a quick e
acceleration to 49.3 MeV of
-ﬂ.uusf— ------ + _____
=[I.{}1f—
0,015~ ‘5000 {0000 18000 20000

M. Bai DPG Spring Meeting, 2 filter time (s)
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From COSY to HESR

Trajectory
Dipoles
Quadrupoles
Sextupoles
SteererH
SteererV
BPM

#) J0LICH

FORSCHUNGSZENTRUM

High Energy Storage Ring

| Circumference | __Energy range

COSY
HESR

M. Bai

184m
575m

0.3~ 3.7 GeV/c
1.5~ 15 GeV/c

DPG Spring Meeting, 2016

Proton/deuteron
Antiproton, heavy ion

17



HESR Challenges OJUL'CH

« Design to achieve high resolution and high luminosity for
Internal target operation

- Anti-proton F—\IR

= Accumulating beam from /s o
Collector Ring (CR) at |
injection energy 3 GeV v~

. Decelerationto 1 GeV y Sy
(cooling at 2 GeV, 25 S)Q“u"«\\\““‘_’ «;;' 7 y

= Energy compensation for "
internal target experiment

UNILAC 4

\ ; Rare Isotope

.“'\ "
Production Target

v SUp{'r-FRS

Antiproton
Production Target

iation

Plasma Physics

= Heavy ion

= Injection at 740 MeV/u

= Energy compensation for internal target |
experiment up to 5 GeV/u

Atomic Physics

Member of the Helmholtz Associ

M. Bai 18
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HESR Challenges:
high resolution and high luminosity for internal target operation

%

JULICH

FORSCHUNGSZENTRUM

 Antiproton accumulation: direct injection from Collector Ring (CR)

- Longitudinal stack with moving barrier bucket is favored over the

conventional radial stacking techniqgue (AD@CERN, FNAL)

M. Bai

as well as for stacking

T [usec]

g ime=0 sec

S

Q 5]

© z AE LSy

+— = O

n © my ] =3, ". .

= > 108 p injected
= - .

4::5 E ‘ \'IuA'*‘]

=2 i

c . .

o Time=9.6 sec

— >

°a .

0w < =

O O =

TR

g S

S E

0w

V [kV]

v [kV]

AE [MeV/u]

AE [MeV/u]

- PoP was demonstrated in SIS18@GSI [M. Steck et al, Cool’11]

e

Time=9.2 sec

well cooled DC beam

V [kV]

0
T |usec]

Time=10.0 sec

New injecﬁed bunch

V [kVI]

0
T [usec]

- Save space, and also eliminate the needs of dedicated cooling for injection

Courtesy of H. Stockhorst
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HESR Challenges o JU"'CH

« Beam cooling

- Stochastic cooling
- Needs to cover entire energy range

- compact design and large
bandwidth

. 2-4 GHz first
- 4-6 GHz 2" if necessary

- High sensitivity with fixed aperture

R. Stassen, L. Thorndahl et al

- High energy electron cooling

- With conventional un-bunched electron beam cooling, 8 MeV electron
beam is required to cover the energy range of HESR

Member of the Helmholtz Association

M. Bai DPG Spring Meeting, 2016 20



COSY as atest bed for FAIR A) )0LICH
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« Beam cooling

« Beam instrumentation
A. Halama, AKBP 12: Beam Diagnostics |, 17. Marz 2016, 14:15-14:30, S1/05 23

 Detector tests

Pellet Target

e
oooooo

¥ onom mml

_____ . i % B L inn = JrEtrpy
b jr” m%ﬂ‘%
Residual Gas
Profile Monitor

Barrier Bucket Cavity

Stochastlc Coolmg

. £ R h.n:;.n..1..I..n.x.l..k.s.;in.l..l:::'.z.x:l.z..l..H
M. Bai | DPG Spring Meeting, 2016
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EDM search at COSY A) )0LICH
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 What is EDM? And Why?

Describes the separation of positive Tu
and negative charge inside a particle
It aligns along the spin axis of the + 3

particle, and violates both parity (P) "ﬁ“ y d¢

and time reversal (T) v

- > 1A
Hence, significant EDM -
mea_surer_nent of fun(_jamental i c
particles is an effective probe of CP- 3
violation, could be the key to explain %l
the asymmetry between matter and
antimatter

M. Bai DPG Spring Meeting, 2016 22



Status of EDM search #) J0LICH
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oz magnetic
=
A
o 107
o Gray: Neutron
£ 10°4 Red: Electron
current £ - -
; — 10—
neutron: = SUSY
= o 1
SFLHe _E£ s
target & Lepdipe %= 0/F
&8

Sy
1S

I | | LI
1960 1970 1980 1990 2000,

_.—
ASNS 1D
sasiuaiofieg
yeamonparg

1

New CP vjpolation is needed to explain 7 proton and
matter-antimatter asymmetry. SUSY deuteron EDM
models are one candidate. I Model goal

J.M.Pendlebury and E.A. Hinds,
38 NIMA 440 (2000) 471

. . Lo
M. Bali DPG Spring Meeting, 2016 23

support or exclude current SUSY models. B

Member of the Helmholtz Association

The next generation of EDM searches will - 107 \ )

Courtesy of E. Stephenson
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Storage ring based EDM search

Only way to have direct access to charged particle’s EDM

- Spin motion in a planar-circular accelerator

GyB,+ (1+ G)B, + G—yz_1 - +d(E+ B xB)

d§_ e 35
dt ym

\Spin tune: # of spin precession in a orbital revolution

VvV
M. Bai DPG Spring Meeting, 2016

#) J0LICH

FORSCHUNGSZENTRUM
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Storage ring based EDM search A JULICH

FORSCHUNGSZENTRUM

« Only way to have direct access to access charged particle’s EDM
« Spin frozen method
dS e

D _° 5y
dt ym

GyB;+ (1 + G)B, + G—y ; +d(E+ B xB)

4

Null to remove the MDM contribution to spin motion. And then place
spin vector along the particle’s velocity in the horizontal plane

- If no EDM, the spin vector is glued to B
the horizontal plane W w
- Non-zero EDM results in the E
vertical polarization buildup |
S ENL~T Y
-

M. Bai DPG Spring Meeting, 2016 25
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Storage ring based EDM search A) OLICH
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« Spin frozen method

dS e . - =

- In the absence of systematic errors, vertical spin buildup rate is
proportional to the size of the EDM, as well as the strength of the
Lorentz force

- Spin frozen storage ring: most efficient way!

- Long spin coherence time

- to reach 10-?° e-cm measurement within a year T,,,=107 sec,

T.. > 1000secis needed

spin =

coherent

M. Bai DPG Spring Meeting, 2016 26
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Storage Ring based EDM challenges 4) J0LICH

< Long spin coherence time

<+ Fast polarimeter with high efficiency

> Measure the spin buildup due to EDM signal
> Spin manipulation

<+ Monitor/mitigate systematic fake EDM signals due to various
sources of un-wanted fields

> aradial magnetic field of B, = %Er produces the same signal as

radial E field of E,
> Can be mitigated by CW-CCW rotating beams

> Requires not only state of the art of quality control of the
magnetic/electric fields, but also high precision beam
monitoring/control

M. Bai DPG Spring Meeting, 2016 27
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#) J0LICH

FORSCHUNGSZENTRUM

COSY: a perfect place for EDM development

Long history of polarized beams

= Polarized protons and deuterons

Excellent beam cooling setups for spin manipulations

In house expertise with international collaborations

= Juelich Electric Dipole moment Investigation

= a total of 118 collaborators from
BELARUS, BELGIUM, CHINA, FRANCE, GEORGIA GERMANY
ITALY, KOREA, POLAND, RUSSIA, SWEDEN :
UNITED KINGDOM, USA

M. Bai DPG Spring Meeting, 2016



http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Belarus
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Belgium
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=China
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=France
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Georgia
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Germany
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Italy
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Korea
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Poland
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Russia
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=Sweden
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=United Kingdom
http://collaborations.fz-juelich.de/ikp/jedi/collaboration/members.shtml?country=USA

EDM @ COSY 9 10LicH
« High efficiency polarimeter

« Enables the investigation of spin coherence

COSY storage ring EDDA detector
polarized deuterons, 0.97 GeV/c ==

K\.\
Beampipe "-.::,_I
: Beam I'IE
_“"“—n.agl{ﬂe{ Target :I::._-'I
_?JELL;: " }.-'.""':-.:_ | sl v i }J;J
{Fas: Quad P \.\ ; ::::'E.:E i z
LEFT DOWN RIGHT
Azimuthal angles yield two asymmetries:
Iy P L-R P D-U
i M LR =27 pay
: 3t . 17mm C
target typical depth ~ 0.2 mm

. E LE Polarimeter

=

| /D" Polarized
- Hi MIFCE
1

¥ BN
1
double-hit extraction?:
deflect at (1), then oscillate to (2)

Member of the Helmholtz Association

10m

29

Courtesy of E. Stephenson, “Storage

Ring Polarimetry”, Spin2014
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EDM @ COSY #) JULICH
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« Achieved long spin coherence time with deuteron beams

- Beam momentum: ~970 MeV/c. Beam intensity: ~10°
- pre-cooled with COSY 100 keV e-cooler for ~75 sec

- All sextupole (3 families) were adjusted to minimize both horizontal
and vertical chromaticity

Record Spin Coherence Time for EDM Searches
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Dipole Moments using Storage Rings

number of particle turns n [10°]

Spin tune v, determined to ~ 107° in 2 s time interval,

EDM @ COSY #) J0LICH

« High precision spin tune measurement
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High precision measurement and #) JULICH
observation of accelerator stability

« Observed the change of spin tune from cycle to cycle
 Indication of the machine reproducibility
« Why the difference between the two spin state?

10
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PRL 115, 094801 (2015)
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EDM precursor experiment @ COSY

* Direct deuteron EDM measurement

RF solenoid
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RF wien filter by
S. Mey and R. Gebel

RF wien filter by
J. Slim (RWTH)
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. , o0
Challenges with precursor <) JULICH

Imperfection of the machine tilts stable spin direction away from vertical.
Excluding other systematics, rms c.o ~ 100 um puts the precision limit ~
5x10-18 e-cm
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Challenges with precursor

#) J0LICH
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Imperfection of the machine tilts stable spin direction away from vertical.
Excluding other systematics, rms c.o ~ 100 um puts the precision limit ~

5x1018 e-cm

MS Y QuadCenters in mm
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COSY BPM upgrade are in working progress (C. Boehme, V. Kamerdzhiev)

* reviewed by Bl experts from GSI, CERN and DESY

* Implemented automation of ORM data taking (F. Hinder, M. Simon)

* Implemented ORM based optics measurement (D. Ji [I[HEP])

OSY online model improvement (C. Weidermann)

VAR I R

* ORM based C
-omm-— -
M. Bai
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EPHA Position [m]
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Summary #) JULICH
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COSY served nuclear physics as the working horse for over two
decades with outstanding physics[1], as well as many excellent
PhD students

[1] C. Wilkin et al, The legacy of the Experimental Hadron Physics program at
COSY, EPJ Review, to be submitted

It has been evolved to a test bed for HESR, and challenging
projects like EDM search in a storage ring

In addition, COSY has become a facility for the precision
frontier physics experiments

- EDM precursor experiment: first direct measurement of deuteron
- Antiproton-Proton Scattering Experiments with Polarization (PAX)
- http://collaborations.fz-juelich.de/ikp/pax/

- Time-Reversal Invariance at COSY (TRIC)

- https://apps.fz-juelich.de/pax/paxwiki/index.php/Test_of Time-
Reversal Invariance_at COSY_(TRIC)
M. Bai DPG Spring Meeting, 2016 36
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Outlook ) J0LICH

FORSCHUNGSZENTRUM

« With all the above, we hope we convince you that COSY
as a uniqgue machine still has potential for a bright future.
(there are many older machines that still serve)

Direct charged particle EDM search in a storage ring

|deal test bed for the future success of one of the major
scientific cases at FAIR

Education of beam physics, and beam manipulation

- Compare to current operational high energy
accelerators, COSY has the beauty of being very
accessible to students etc

Multi-disciplinary capabillities for basic research in other
scientific fields

M. Bai DPG Spring Meeting, 2016

36



iation

Member of the Helmholtz Assoc

Extending COSY Capability #) )0LICH
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* COSY has been a dedicated accelerator for hardon physics till now

*It has demonstrated its versatile operational modes: internal target, energy
range, extracted beam. Its full potential still waits to be fully explored

- Increase average beam current in the extraction beamlines

- Beam request from INM-5 on radionuclide study at COSY: > 10 nA
- additional ion species
- others

« As one of the few hadron synchrotrons in Germany, it can also benefit the
scientific community with its unique features

- Nuclear medicine research

- Radiobiology basic research
- Important for radiotherapy

- Nasa Space Radiation Lab @ BNL
M. Bai DPG Spring Meeting, 2016
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With all the above, we hope we convince you that COSY as a
unigue machine still has potential for a bright future. (there
are many older machines who still serves)

In reality, am afraid that COSY'’s future together with the the
physics programs of IKP beyond 2018 are in jeopardy due to
the ongoing Strategy Process at FZJ

We are still fighting for our future at FZJ. Stay tuned!

We appreciate you in supporting us to reach out to the
society about

the importance of fundamental research in Germany

the long term impact to German physics research including
accelerator community
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