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Outlook

* Generalities
* Routine operation
* Machine development

 Light-ion program (+ elsewhere, oral rep.
WECCHO01)

 Conclusion

Emphasis on a progress since RUPAC-2010
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Layout

e 4 machines (since Oct 2007):
100 MeV e 2 linacs
* 2 synchrotrons

uU-1.5
1.5 GeV

o

URAL-30
30 MeV

Modes:
» proton (default) URAL30-U1.5-U70
* light-ion (d, C) 1100(2 of 3)-U1.5-U70 to note: OKA (#21), FODS (#22), stretcher (#25)
Light-ion: In a SIS-18, SIS-100 name convention:
* high energy 24.1-34.1 GeV/u | | « LIS-233 [T-m]
* intermediate energy 453-455 MeV/u * LIS-6.9 [T-m]
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Photo album of machines
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Statistics
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CmeHa 2011.12.04 08:00 Uwuknbl 1953 / 1966, 99% Owwnbok HeT

2 runs (7/24) per year:
» short (XPh 10 days ca) 2 MD(p) + ions
*long (XPh 30 days ca) 3 MD(p) + ions

"

3 hr, 1000 cycles
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Extraction (fixed target)

1st %5 of flattop, SSE

Inventory:
* 1-turn FE

- SRE (Q38 & SSE)

T
» Si-CD SE

* flat-bottom (S)SE
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Machine development

4 machines:

* Planned maintenance

« Emergency maintenance

* Development (p- and i-modes)
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Machine development (1)

new Local Control Center for U1.5 ring magnet PS

10 kV, 6 halls B 5 buildings, -
external 2 transformer
stations, 3 switchovers

16 2/3 Hz
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new Control (amplitude, phase) and Interlock System for the U70 RF
accelerating system

40 ferrite loaded RF cavities:
* 2010 — 20 cavities
« 2011 =10, 30 of 40 in total
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Machine development (3)

Beam Loss Monitoring System in the U70

Plan = 120 = No. of CF magnets P r———
2010 — 4 test channels | W
2011 — 30 operational channels ::ﬁ\—w N

Soft- and hard-ware complex (32-channel m—r—=
counters with control programs) e

Start even
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Machine development (4)

Stand-alone runs of 100
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Machine development (5)

Upgrade of RC PS U1.5 RF sustem

Vv 0.1-10 kV

for 0.75-2.8 and 0.56-2.3 MHz
dfy-/dt | 170 and 110 MHz/s

T 60 ms

Pre 60 kW

P 130 kV A

Dynamic range x 15
Transient time x 1/5
Overshoot x 1/10
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Machine development (6)

New digital MO in RF of the U70
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DDS RF MO and Fbcks

RF
o & ADC FRoA DAC © 6f e, O ___ 600 &f./8R,
Lv Master generator L
= Algorithms REAS wrpan P Mymm
R ADC DAC - 400
T PCI Configurati T
interface on device
00 RF ref -100
to G DAC © —1200
= Generator Memory =
Vﬁr:& 256k x 32 ur
Ext - ac [T x2 DAC 1,2 S I N B B e e —0
IV I
= XDSP-3PCM N -200 R
1T —-200
B2 ——
or o] Modueor RS485
— Synchroniz Interface -
[N i —|.400 —u
Reset MDS =300+
ROBO-2000
s 1 ' ' -600 [t |
-1 1] 1 2 3 4 5
f,c
Owmvramens pafo T wevrypa on B2, e 8000 K m Rt i1 O vt MO RE RS 0 Joia 8 1
oc smmiin 35 Hz
1 2 2 4 5 L] T L] .
Bpun 51 EC1, 1 0 5 15 257 04 4 07 an 340
Ky, % 10 e 00 00 1. a0 " 'su ()
-
-
r
£

SW-1.8 HW-2.10 Cratys-Crcreun wonpamss! B2 KG1-fia G- fia Resfla _ 1o T30

erating point, radiofrequenc
Op gp diofrequency |
1\ Master
Radial \;rﬁ _\A Oscillator — _ -
Feedback Phase-Frequency I f@
Loop Feedback Loop
™ Sgrr
h 4 < p —
RF Power | i } | ,_J: i | |
Gr(€2) Gp) Amplifier I S aEREmm—— [ | /f -
. § e |/
Stp _ S‘PB SLPV e — ..L‘J_du 1
I iy
Phase _ S PNy
ddgg/dr Dutc:.'lor Sy ;’ | i s
1 s LT, TP S
| : : | o AN
[: _I B Beam Accelerating | L'"['l"‘"‘““‘“—""‘”“"’_' . ) | 1
c.".-’df " LPB }"([1) i Cavity [ BUTELY BT BUTEDY BT L T, :::..;.I"“ o 7 LTIV TR R B TR B TS ﬂ‘,“,"",, —— T T
1% Agar 2012
LR RIS ;:.:rlfnu

@E IHEP ————
September 24-28, 2012 RUuPAC-2012, St-Petersburg 14 of 19



Digital transverse Fbck
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Instabilities

Back to factory default freq range of RF system, 2.6 (4.5)-6.1 MHz instead of 0 5.5-6.1 MHz
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Flat-bottom S(S)E

Graphite 30 mm (p 1.32 GeV)
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lon program

d q=1a ‘.0 C: q=6,
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Deuterons 2H1+ Carbon 12C6+ ....................... '} ...................... .
i ] .L: 1
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Conclusion

Accelerator Complex U70 of IHEP-Protvino:
« comprises 4 machines (URAL30, 1100, U1.5, and U70 itself),
* readily ensures running the fixed-target physics program,
* is subject to ongoing upgrade program,
 has noticeably improved quality of proton beam,

* is on a way towards routine acceleration of light-ions to 24-34
GeV per nucleon for high-energy nuclear physics

* now has slow extraction of 455 MeV per nucleon of ?C®%* beam

« U1.5 and U70 now belong to PS and (L)IS categories
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