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5.3 MeV antiprotons
a shot every ~ 100 sec
to 1 experiment

~4 keV antiprotons/~ 100 sec

Present situation with AD alone:
* experiments slow antiprotons down by ,degrader”
* very inefficient method, most (>99%) antiprotons lost

100 keV antiprotons
a shot every ~100 sec
shared by ~4 experiments

Future situation with AD and ELENA decelerating to 100 keV:

* thinner ,degrader” and increased trapping efficiency (some
experiments use other means to decelerate the beam)

* intensity shared by four experiments allows longer periods
with beam
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L Deceleration of antiprotons from 5.3 MeV to 100 keV to improve efficiency of experiments
O Circumference of 30.4 m (1/6 the size of the AD)
O Fits in available space in AD hall and allows installing all equipment without particular efforts
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ELENA budget

Total cost of the project equals to 26MCHF, from which CERN’s contribution is 22.94MCHF.
In order to facilitate the management of the project, one work package (WP) was created
for each deliverables that has to be provided by groups around CERN. The ELENA WP 2.4
belongs to TE-EPC and it is splitted into 8 smaller sub-work packages.

Activity Expenses total [CHF]

ELENA WP 2.4.1 — CANCUN Power Converters 300 000
ELENA WP 2.4.2 — Commercial Low Power Converters 195 000
ELENA WP 2.4.3 — APOLO Power Converters 253 000
ELENA WP 2.4.4 — HV Power Converters 352 000
ELENA WP 2.4.5 — Controls for HV Power Converters 98 000

ELENA WP 2.4.6 — Power Converter Control Electronics 305 000
ELENA WP 2.4.7 — High Precision Measurements (DCCTs) 55 000

ELENA WP 2.4.8 — Low Power Converters for Cooler 197 000

Total amount of money assigned to TE-EPC for ELENA project is 1 753 000CHF.

More detailed information concerning the budget can be found under the following
address https://issues.cern.ch/browse/EPCCCS-2032
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ELENA - ADELN-C (T60Z-TGU3]
864-TIRAGE CABLES TIMING
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193-EPI_FGC3 AD ELENA
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193-ETHERNET PC TO EPI -

00203  OV6291464 B N 1o05160) BURDELSKI Pawel Andrzej  C213AFAS08 16.09.2016  12.02.2016 620172 620172 a1
864-TIRAGE CABLES TIMING .

90203  OVE310965 o 354 2 566 (1605.1603) GROS Guillaume C213AGA116 03.062016  25.02.2016 334.13 334.13 91
193-EPI_FGC3 AD ELENA

00293  OVe3837e4 eI Cos (o o0 BURDELSKI Pawel Andrzej  C213AFA527 05082016 11.052016 87414 874.14 o1

00203  TTID TIDOTS0373  FGC3/RegFGC3 2016: COMBO (47 6556646 21102016  21.10.2016 1,975.00 1,975.00

90203  TTID TIDO780375 FGC3/RegFGC3 2016: CUTE (#9) B55664827.10.2016  27.10.2016 56,700.00 56,700.00

09293  TTID TIDO780426  FGC3/ RegFGC3 2016: various ( 6556713 27102016 27102016 63,600 00 63,600.00

00203  TTID TIDOTS0S60  FGC3/ RegFGC3 2016: supp. ele 6564768 01.11.2016  01.11.2016 50,025.00 50,025.00

Subtotal for 99293 224,276.96 228,107.94 3,830.98 11,283.00

00294  CAB169374 1200A DCCTs for ELENA HUDSON Gregory 6169374 19022016 01002016 003174 9,031.74 o1

00204  CAB414858 ég;\f’:nggms (o i GUITE HUDSON Gregory 6414858 20102016 15062016 16,47260 16,472 60 a1

00294  CAB508791 VHP202 Resistors CERQUEIRA BASTOS Miguel 65068791 17112016 13092016 1,017.00 1.465.21 44821 72

00204  CL6389882 Goupilles cylindriques, INOX,AT / A2 PINGET Bemard Maurice 6300882 26.06.2016  13.05.2016 117.98 117.98 91

99204  CLG508ED1 ;*ri'ém’ $102 for CUTE CERQUEIRA BASTOS Miguel 6508801 16.09.2016  12.09.2016 229 66 229 66 91

00204  FD15914 TRANSPORT DE MARCHANDISES 18.032016  18.03.2016 107.04 197.04 o1

90204  MAGA 1605 Magasins 05-16 27052016  27.052016 2150 21.50

Subtotal for 99294 27,087.52 27,535.73 448.21

Grand total: 743,078.33 761,431.27 1835294 11,283.00

Rows returned: 296

Budget Code Breakd

Budget Code Charged to Budget Code Annual Commitment Annual Open Commitment Payment Budget Pipeline ‘Commitments incl. Pipeline Balance (Including Pipeline) Balance (Excluding Pipeline) Percentage Bu.dge.l Used (Including
(CHF) (CHF) (CHF) (CHF) (CHF) (CHF) (CHF) (CHF) Pipeline)
68250 32,074.95 40,276.76 8,201.81 87,000.00 0.00 40,276.76 46,723.24 46,723.24 46.30
99250 1,036.15 4,080.15 3,044.00 65,000.00 0.00 4,080.15 60,919.85 60,919.85 6.28
99287 18,038.29 19,516.57 1,478.28 89,000.00 0.00 19,516.57 69,483.43 69,483.43 21.93
99288 149,190.65 149,742 68 552.03 145,000.00 0.00 149,742 68 -4,742 68 -4,742 68 103.27
99201 272,523.30 272,523.29 -0.01 328,000.00 0.00 272,523.29 55,476.71 55,476.71 83.09
99292 18,850.51 19,648.15 797.64 87,000.00 0.00 19,648.15 67,351.85 67,351.85 2258
99293 22427696 228,107 .94 3,830.98 234,000.00 11,283.00 239,390.94 -5,390.94 5,892.06 102.30
99294 27,087.52 27,535.73 448.21 19,000.00 0.00 27,535.73 -8,535.73 -8,535.73 144.92
Grand Total: 743,078.33 761,431.27 18,352.94 1,054,000.00 11,283.00 772,714.27 281,285.73 292,568.73 73.31 |=
Runtime: 0 L
<4 {1} 2
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ELENA ring installation

Timelapse

https://cds.cern.ch/record/2220715
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Powering tests successful

Magnetic tests successful

~ Electron cooler in progress




Commissioning of electrical circuits
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] “ £ . c -
& 3 £ u g | 2 2 £
5 5 £ 2 g sz |8 § 2 | £
@ % T 3 w 9 w - =2 G £ £ B = o
] = 5 |28 : 3 z sl s |35 Bs | E S ol | s
£ ¥ g ER < - - = £ g £ 5 £ & = - H
~ w = c S5 c g = o - ° “ o] 8t 51 2 = [ £ Z
5 £ 2 z 35 o 2 = o - G ] z w £ o & 2 w 20 E_. o
z 5 3 g | 34 b E E : s £ & 2z | 3% | w > TEl 5| %
= 2 L T c o o - £ @n ° . = g FI bt = G + w2 L
g = T = o o 2 5 3 ® 5 E g ge | gk € 5 2z | &= p
5 ] £ 2 - 2 £ = = 2 o 3 g gz | £¢ 5 2 s5 | s %
g 5 3 e 5 5 3 v - o8 | §¢ o - == | z &
& = E8 5 2 5 z v $5 | ¥ 8 e 5 £ z
o= o [ & Y S - - i £ 5
§ = ¥ 3 = [ “¢p = -
8 - - 2 = = s = a a
9 B=2737441A / R=2737440A OKAY OKAY
10 B=2737442A [ R=2737441A OKAY OKAY
11 B=2737443A [ R=2737442A OKAY OKAY
12 |RPADG.193.LNR.RBH.0640 LNR.BHZ 326 OKAY OKAY B=2737444A / R=2737443A OKAY [322,5mQ| 346 mQ | 12,5 MQ | OKAY OKAY OKAY OKAY OKAY OKAY OKAY -- N on top OKAY OKAY OKAY
13 B=2737445A / R=2737444A OKAY OKAY
14 B=2737446A / R=2737445A OKAY OKAY
15 B=2737447A [ R=2737446A OKAY OKAY
16 B=2737449A / R=2737448A OKAY
17 B=2737450A / R=2737449A OKAY 9
18 RPAAN.193.LNR.RQF.0205 LNR.QFND 37 OKAY OKAY B—2737451A;: R=2737050A NA 555,2 mQ|627,5 mQ| 313,0 GO OKAY OKAY OKAY OKAY OKAY OKAY OKAY - S on top right QKAY OKAY OKAY
19 B=2737452A [ R=2737451A OKAY
20 B=2737454A / R=2737453A OKAY
21 B=2737455A / R=2737454A OKAY 9
25 RPAAN.193.LNR.RQD.0210| LNR.QDND 37 OKAY OKAY B-Z?S?ASEA;: R=2737055A NA 555,2 mQ|627,5 mQ| 253,0 GO OKAY OKAY OKAY OKAY OKAY OKAY OKAY — N on top right QKAY OKAY OKAY
23 B=2737457A [ R=2737456A OKAY
24 B=2737459A / R=2737458A OKAY -
4 ... | ELENA layout | WIC1 | Electron cooler | WIC2 | Ion switch | WIC3 | WIC4 | Additional elements Magnet types Power converters requirments Sheet1 @ ] »
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One of the first beam turns in ELENA
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