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e The RD{R"‘Iow power” option may.be a machine “cost
saving” set buﬂt_,,ii"is not a favorite set for detectors:
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e Improved Low P may require.tighter IP focusing,
and use of “travelling focus” [V.Balakin, 1990]
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o Reductlon of beam POWEer : = potential cost reduction
e reduced,cﬁ/o system ‘smaller diameter damping rings, etc.
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| 'cpf spemal techniques to keep luminosity and
H)F' 1stra}hlung

cus,’, :

| ongliudlnal prpfllp of th&e bunch
|

e Red ion orPes |uminosity from 2E34 to 1E34 may also
be conSidered =>"eWeR_higher. cost saving

e Oide argues that high peakfaminosity is not necessarily optimal
from the integrated luminosity point.of view

e Lower peak L~1E34 may give the same-integr. L? (to be studied)




o RDFé cases -
‘e.1: Nomm'al RDR' -

' ocdls cases]
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e Analytical predictions not Valid — use Guinea-Pig
code |
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Case ID 1 2 3 30 4 5
E CM (GeV) 500 500 500 500 500 500
N 2.0E+10 2.0E+10 2.0E+10 2.0E+10 2.0E+10 2.0E+10
n, 2625 1320 1320 1320 1105 1320
F (Hz) 5 5 5 5 5 5
P, (MW) 10.5 5.3 5.3 5.3 4.4 5.3
1e, (M) 1.0E-05 1.0E-05 1.0E-05 1.0E-05 1.0E-05 1.0E-05
vy (M) 4.0E-08 3.6E-08 3.6E-08 3.6E-08 3.0E-08 3.0E-08
Bx (m) 2.0E-02 1.1E-02 1.1E-02 1.1E-02 7.0E-03 1.5E-02
m 4.0E-04 2.0E-04 2.0E-04 1.0E-04 1.0E-04 1.0E-04
Travelling focus No No Yes Yes Yes Yes
Z-distribution * Gauss Gauss Gauss Flat Flat Flat
o, (m) 6.39E-07 4.74E-07 4.74E-07 4.74E-07 3.78E-07 5.54E-07
G, (M) 5.7E-09 3.8E-09 3.8E-09 2.7E-09 2.5E-09 2.5E-09
o, (m) 3.0E-04 2.0E-04 3.0E-04 3.0E-04 5.0E-04 2.0E-04
Guinea-Pig OE/E 0.023 0.045 0.036 0.036 0.039 0.038
Guinea-Pig L (cm-2s-1) 2.02E+34 1.86E+34 1.92E+34 1.98E+34 2.00E+34 2.02E+34
Guinea-Pig Lumi in 1% 1.50E+34 1.09E+34 1.18E+34 1.17E+34 1.06E+34 1.24E+34




+¢+¢+ to? Lot N#f#%ﬂ%ﬁ ¥4
* A P +¥

nw . H+ % e AN
¢+

*

A

&
*

*

\ A
gk

+



26} ol / N
< ~ 18} - .
— 24 ", -.
S Case 3 2 K
N 2ol -
- & Y —
a —&—normal -
S —¥— Travelling focus | | ter 4
14 — 30
1.8¢ 4
13 —5
1 -6 I : I | | 1 | | 1 | | 1
0 0.1 0.2 0.3 04 4708 w06 w04 02 0 02 04 06 08 1
B (mm) Offset y (nm)

o Lumi'n-os kept WPtighter focusing (B’y<c,) while the moving
focus and Beam-bean Tosce keep. beam focusmg each other

e Higher disruption needed, whilel _produces higher sensitivity to

offset of the beams -

e Operation of intratrain luminosity optimization is more
challenging




RDR Nominal

ribution in 6-P

pairs di
|mportant for V X background
 RDR Low P: edge higher=>
unfavarable for background
Rl ° New Low P: edgelocation similar

il asRDR Nomina

New Low Power (Travelling focus)

S

t

RDR Low Power

'Pairs abovetheline
Increase background
iInVX detector . . -

Need to be verified by full simulations
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S Small (~%) uncompensated chromaticity
CorrF1at|on

"ﬂ$*kL

i ]Wh re k is relat|ve amount of uncompensated chromaticity
Jla 14 -3 times > incoherent spread in the bunch

%,Ik 15% L* .=6m

cH

e That gives z-correlated foeusing
e parameters to be figured out




o Although th’s may have only academic

: ﬂa e parameter cases which give
211, nd have extremely low
&# th! g energy spread. ..




Nominal RDR

E-R-N

E-R-T

E CM (GeV)

500

500

500

N

2.0E+10

5.0E+09

5.0E+09

Ny

2625

15000

11000

Tsep (ns)

369.2

90.0

90.0

lave in train (A)

0.0087

0.0089

0.0089

fop(H2)

5

5

5

P, (MW)

10.5

15.0

11.0

vy (M)

1.0E-05

2.0E-06

4.0E-06

Yey (M)

4.0E-08

2.0E-08

2.0E-08

Bx (m)

2.0E-02

4.0E-02

2.0E-02

By (m)

4.0E-04

1.0E-03

4.0E-04

o, (M)

6.39E-07

4.04E-07

4.04E-07

o, (m)

5.7E-09

6.4E-09

4.0E-09

o, (M)

3.0E-04

3.0E-04

6.0E-04

0.17

0.11

0.21

19.0

6.7

21.2

0.047

0.018

0.009

0.023

0.004

0.002

P_Beamstrahlung (MW)

0.24

0.060

0.024

ngamma

1.29

0.52

0.53

Hd

1.70

1.84

1.53

Geom Lumi (cm-2 s-1)

1.14E+34

5.77E+33

6.69E+33

Luminosity (cm-2 s-1)

1.95E+34

1.06E+34

1.02E+34

e Parameter sets

wiith vvarvs 1wy
VVILIIl VUi IAUATAT)

beamstrahlung

e N: normal

e T:travelling
focus
(Gauss z distr.)

Further =
optimization is
possible

Low beamstrahlung

Analytical, except:




L .,~185e+033, L ., =1.79e+033 Fraction of beam within dE/E from ED

About 97% of
luminosity is in
1% peak

Cumulative
distribution
of disrupted

Fraction of beam

% About 92% of beam
i have dE/E < 1%

nn.
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Disrupted beam

. :Wﬂ\ere ’..ts,‘dE/E will be 25%
™. ® Emittance da not limit deceleration

0
X (um)
. Disrupted beam

low energy @
enwronmentally friendly: electricity and radiation




e Certainly not very serious at the:moment

o If it were possible; one would need to avoid collision of

bunches |E£he1|nac e.g! like this:

o Collimate about ~5-10% of beam
hefe, to feduce dE/E to about 1% Path difference A/2 of RF, to

111 , get to deceleration
' | |May areate E-Z correlation here,
| | for be}ter deceleration ;

T : Extract and

Beam delivery
5km

Train format
i1 1 B R R B

Use mini-trains with gaps to avoid collisions inthe linac:
- length of mini-trains equal to full length of beam delivery
-> gap between mini-trains = 2* linac length to extraction poeint + BDS length




e The preyvious slide, where recycled beam decelerated in the
same linac, requiref longer RF pulse (more cryo loss),
poss,lbly redesrgn of cavities to reduce HOMs, etc.

o ﬂlternat e’épproach IS to make dual aperture cryomodule?
\ i ryorlojule rrore expensive, but not factor of two

ol

F || ] 1 1] Dual aperture ILC cryomodule?
| Ili ! |
|| a' III f' ’ :‘

difor Iopger train and gaps

i

111 ]
cryomodule

For acceleration For deceleration




S For'ILC beam and energy recycling may likely be
et or practlcally impassible...

il ‘.,J [

[ 'éﬁﬂpro ch'to
’ | et .

parameter optimization, resulted

IFD worth_,applying to multi-TeV
there are possibility to reduce

lledgement B8fscomments and critics on
beam/energy recycling: Chiis Adolphsen, Greg
Loew, Nikolai Solyak, Slava Yakoviev




e New low P parameter set
S lees 2E34 Wlth % of beam power
. ‘Better for background than RDR Low P

e %Iocqs helps recovering luminosity while
| ’g wer/beamstrahlung 6z and Y and

Jt}re nbed to have short bunches

H ghtqr’focusmq :

e "her sensitivity to beam offset at IP

"ated by full background
simulatiens :

e Wil be further discussed within ILC “minimal
machine” study




