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« Task force to reply to PAC

— J. Haba, T. Nakaya, K. Nishikawa, H. Yamamoto, N. Saito,
M. Takasaki , M. Tanaka

The PAC considers that it 1s important for the IPNS/J-PARC management to
develop a realistic plan for the completion of the beam lines. This plan should
take into consideration the costs, manpower estimates, overall commissiomng
requirements, radiation safety and other complications associated with the nature of
these projects. The PAC requests to hear a report on this plan at the next meeting,
with the following guideline:



1.

2.

3.

4.

Guidelines given by PAC

Timely commissioning of slow extraction to the K1.8(BR)
line and fast extraction for the neutrino program should be
the highest priority.

In the completion of the other beamline, the safety aspects

especially associated with radiation issues should be
seriously considered.

Realistic plan of the commissioning accelerator / slow
extraction

In the case that a step-by-step plan is required due to limited
resources, the PAC considers the KO beam line to be second
priority, the K1.1BR+K0.8 beam lines for the E06 third
priority followed by the high momentum and K1.1 lines as
lower priority.

the upstream magnet installation should be planned carefully
due to the safety aspects. Several of the K1.1BR magnets
can be installed prior to the KO beam line components, if
this significantly improves the schedule and interference
ISsues



Expected rate with ‘best configuration’ with

a hadron prod

uction model (GEAN"

" QGSP)

acceptance loss

standard cuts | Csl cluster shape cut (50%)
Signal Kr — m%r 6.0£ 0.1 54+0.1 2.70 £ 0.05
K; BG | Kf — 7% 3.7+ 0.2 3.3+0.2 1.7+ 0.1
K; — ataa 0.18 £ 0.08 0.16 £ 0.07 0.08 &£ 0.04
Kr— 7 ety 0.13 £ 0.01 0.03 £ 0.003 0.02 £ 0.001
halon BG | CV — — 0.08
n 8.1 0.6 0.3

New limit <6.7 x 108 (@90% CL, new publication of E391a)

K* —=rtvv : "Grossman-Nir limit'

<14x10°

KO—n0 e* e~ ( Lepton universarity + 3 generation v < 7.8 x 10-10

3o discovery limitis 1.1 x 10-10

— ~3 orders of magnitudes improvement of current limit
— But small room for degrading (backgrounds, accidentals,...)



KL vyield



P.. (proposal)
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BNL E8023EE& (ref.1)

Primary momentum = 14.6 GeV//c
Target = Be, Al, Cu, Au
Production angle = 5to 58 degree
Spectrometer|C L2 EE = AT

T 58]

(TOF&H ZF<.y07) —
pion : 5 GeVicE T - r«r:
kaon : 3.5 GeVfc 3T ‘m _ s
proton : 8 GeV/c £ T i.?".ﬁw :3-"’. e ,I

BF AM ﬂ--: ]L' :"-|~:-*|
”JE”_LH \ x__& .
COUMTER ™ SWiC

25 Movemnber 2007 JUr at Osaka ), T. Momura {(Kyoto)

h“L lEHE

PRD 45 (1992) 3906-3920
NIM B246 (2006)309-321

. -,-l"a

o TX N\

f 1 W
"\':':- i _III I':I‘.-I‘_'JII
" % h— II'. i .III

T\
1= s
. !
FaT -|'.J -||.I..' ';J.'
L II + I
i |
[
i
a 3 J IIl
£



T 5! ):IVIC (ref.2) : K*
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KL yield estimation
E391a

K Yield per POT

Run-11 data 1.30 £ 0.08)x1( 0" We got good agreement

'l
GEANTS3 (1.32 £ 0.03) %107 in KL yields among
GEANT4(QGSP) | (1.31+0.11)x10~7 |  different packages and
GEANT4(QBBC) | (1.54+0.12)x10-7 | obtaineddataat E331a.
FLUKA (1.40 £ 0.02) %107
E14
Ky Yield per POT
GEANT3 (38+0.1)x10-% In the E14 case, there
8 ; - R are discrepancy among
f:]: AN l-l{Qllx‘)P)‘“ {m._?*"..i +(0.1)x 10 ”” packages. We are
G EANT4HORBBO) (27203 HW_L studying the reason.
< FLUKA (8:340.2)x10"% T™>Some hope?




Beam line design and
a possible construction scenario



Factors to be considered

Small room for degrading factors to achieve 1013 &
discovery limit

1. Accelerator and slow extraction schedule

2. Quality of slow extracted beam must be studied
— Beam stability (spot size and position, spill structure)
— Beam halo effect on n-BKG

3. Effects of upstream materials

4. Optimization of the beam line (KL yield vs. n BKG),
collimator design (material, acceptance etc.), detector



Power:at least 20 % of Figuares except RED FY 2007 (H19) FY 2008 (H20) FY 2009 (H21)
X Target Day of Gov. Inspec. |5 8:91011112:1.2:3 5:6: 7:8:91101112:1:2:3|4:5:6 7:8:9:101112.1:2:3
LINAC ”— . g o—9 -8 o—7¢ D e = £ =
Powet kW 5.4<0.25> 5.4<0.6>; :5.4<1.2>.6 15 <18>
Peak Current mA 5-30 - =
Pulse Width usec 50 50~250 -
Beam Rep. (25/n)pps n;Arbitary (10) (25) o P Variable according to MR-Mode
RCS * — s 0—9 ¢ o—To¢ P — -
(MLF)  |Power kW 4 20% [100%| 4 4 100 250 ((280)
Beam Rep. pps 10 10 ("25)
Bunch No. ~—» 2 2 | 2
p's / bunch 42E1 4.2E11 B.5E11 4.2E12 1.1E13 1.2E13
L (a2E11), [(a.2E11)
p's / ring 8.3E11 B.3E11 1.7E12 8.3E12 2.1E13 2.3E13
® Improve Ext. Kicker W3E11) (3.3E1h Variable according to MR-Mode
MR — T p—B ————  I»
Power KW 0.12(100%) 12 36 100 | Stabilize
Energy GeV 3 30 <} pfor High Intensity
Beam Rep. pps 0.3 > 0.3-Max. 0.5
Bunch No. 2 2 6 6 CKeep 6 Months
p's / bunch 42E11 4.2E11 4.2E11 1.2E13
o's / ring 8.3E11 SETT | [25E12 7.2€13
Hadron (Beam Rep 1/3.7 pps or More 1/' Yo ¢ * * — e e
Slow Ext. [Power kW = 1.2 1.2 1.2
« »  2-Bunch&Weak Current
p's / burst \s 8.3E11 25E12 1.2E13
Neutrino |Beam Rep. 0.3 pps (Max.0,5)
Fast Ext. [Power kW 3.6 100 ) | @—>
p’s / burst 2.5E12 7.2E13 {Keep 6 Months

It looks beam studies will be the goal for 2009 and we
expect not much radiation in the area



Beam Ilne deSIQn from a report by Lim

Different situation compared to E391a & w‘f [Scattered neutrons

— | Finite size oftargst image S| w0

— | Start collimator far from production target 10 )

— | Beam Sharing with K1 1 o ['—‘|‘_]r"‘JUI]
— |Longer beam line : Beam size V.5, KL Yield ' o -”L;ﬂ””[ﬂﬂmm"“ gﬁ'ﬁ'ﬂa';ﬁ:l R
— | Larger extraction angle:bettter KL/n ratio, soft neutron - ﬂeutm;;‘“iﬂ““"’“iﬁ““ (cm)
E391a results shows reliability of M.C. study 57 F

— Wye got consistency o
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The effect of upstream materials

11 target

000

from a report by Lim
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Comparison among three different configurations.
With and without K1.1 materials

Table 3: Number of the core neutrons. halo neutorns and Ky 's per spill
(2 x 10™ protons) at the three different configurations.

Core neutron halo neutron Ky
(Ey = 1000MelV) | (R = Bem at Csl Surface, (At the exit of
P, = 2Gel/e) beam line)
KL line alone 3.21 x 10° (0.72 £+ 0.15) x10° (7.7 0.11)x10°
modified K1.] 3.15 x 108 (1.17 £ 0.19) =107 (7.77 £ 0.11) x 108
original K1.] |..AR s HIR (1.38 4+ 0.20) %101 (4.56 + 0.08) = 10°

+ ‘KL line alone’ reduces MN_halo/M_KL as factor of 3.3 compared to that of ‘original K1.1".

+ Modified K1.1 recovers WKL, however the number of halo neutrons s
still larger as factor 1.6 compared to that of ‘KL line alone’.
- YWye need to checls feasibility to make large holes (r=2.5cm)in K1.1 magnets.

will depends also on extracted beam condition
(position stability, halo etc.)




Collimator Material effect

Must be carefully decided

- |Black: B>6.3em
Red : B=R.0cm

Halo neutron production weakly depends on material of collimator.



Further study

« Square shaped beam

— Motivations
+ To adapt target image.
+ To get better KL vield andfor smaller beam size.

— Things to do

+ We installed the collimators into
CEAMNTA/GEANTS

« Cuantitative companson between circular and
squared beam. - Promising.

, IE LS LI L m ow F— L

+ Check background level for neutron/kL related.

— We aim to make a decision by the end of 2007.
« Final design within FY2007.

* Fine tuning of absorber position.

* Fine tuning collimator lines.

IE L L o NoA - L]




Expected radiation level (uSv/h)
30GeV 1.2kW
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e Complete design beam line components in FY2008

 Start survey in late 2009 : estimated by beam channel
group
— 2008 (k¥) total 21,500
e Beam plug (5,000)
* Sweeping magnet and power (9,000)
« Counting hut (7,500)
— 2009 (total 100,100k¥)
 Placement of collimators (500)
« Shields (80,000)
« Magnet transportation / installation (16,100)
« Counting hut interior works (2,500)
 Area preparation (1,000)

Time scale depends on financial situation



Conclusion

The experiment iIs worth pursuing as an intermediate step for
designing the next.

Small room of loosing safety factor of sensitivity for the
experiment to be a meaningful one

Given priority set by PAC, the upstream magnet installation for
K1.1 should be planned carefully for not degrading E14
performance. Step-by-step of review/construction needed.

— It seems the radiation problem will be minor to access target area in 2008
and in 2009.

—  Optimizations of beam line should be examined in KL yield, n-BKG, and
detector acceptance. We encourage the collaboration to develop a detailed
plan of the beam studies to address the issues of KL yield and n-BKG.

— We also encourage that studies on primary beam by close collaboration
with beam channel group
| feel that everything, down stream of T1 target, should be taken
care of by the collaboration



