Table 1. Materials used for the Hayabusa2 clean room and clean chambers.

	Materials
	Use
	Remark

	Fluorene resin, Barium plate steel
	Walls and ceiling of clean room
	

	Silicon
	Caulking agent
	

	ADC12, Ni-Cr coating
	Grating floor
	

	Epoxy resin 
	Floor paint
	

	Soda lime glass
	Windows for walls
	

	Stainless steel 316L EP, Stainless steel 304 BA w/ acid cleaning
	N2 and compressed air gas pipe
	

	Zinc steel
	Local ventilation
	

	Boron free ULPA
	FFU filters for recycling nitrogen purifiers
	CC

	Stainless steel 304
	Clean chambers, vacuum line
	CC

	A6061
	Jigs and tools used for handling samples
	CC

	Viton
	Sealing for sub-chambers and sample containers
	CC

	Viton-coated butyl
	Gloves for clean chambers
	CC

	Gold
	References for IR spectrometer, terminals of wires
	CC

	PTFE
	Electronic insulators, reference material for an optical microscope, jigs 
	CC

	PFA tube
	Pipes for nitrogen gas lines of desiccators
	CC

	Oxygen-free copper
	Gasket for clean chambers
	CC

	Tempered glass
	Clean chambers
	CC

	Quart glass
	Viewports, containers for samples
	CC

	Sapphire glass
	Viewports, containers for samples
	CC

	Nickel-chrome-molybdenum steel
	Hex keys
	CC

	Kapton film
	Covering of clean chambers for insulation during baking
	CC3-2

	Silver solder (Ag, Au, and Zn)
	Sampling tool for mm-size grains
	CC3-2

	PEEK
	Connectors for power and signal wires, a pair of tweezers for reference weights
	CC4-2

	Nylon tube
	Pipes for compressed air
	

	Nytril
	Gloves
	

	Steel plate w/ melamine-baking finishing
	Cabinets for instruments
	

	Aluminum foil
	Covering of clean chambers for thermal homogenization during baking
	

	Glass fiber
	Insulators for baking heaters
	

	Acryl resin
	Main materials for glove boxes
	

	Teflon grease
	Used for lubrication in clean rooms
	Ulvac Super Z300

	PVC
	Main materials for furniture in acid/alkali cleaning room
	

	PE
	Plastic bags
	

	PP
	Cases for tools and consumables
	

	Polyester
	clean suits, clean cloths
	

	Polyurethane
	Wheels of cabinets and wagons, soles of clean boots for workers
	

	Non-woven textile
	Wipers, hairnets and masks
	


*“CC” indicates materials also used for clean chambers.

Table 2. Preparation schedule for the clean room and clean chambers of Hayabusa2 returned samples.
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Table 3. Remnant magnetism of nozzles of the vacuum tweezer, looped needles, and spatulas made out of stainless steel 304 analyzed using a teslameter Lake Shore Cryotronics Inc. F71.

	Date of analysis
	Analyzed tools
	Quantity
	Maximum magnetism (mT)
	Note

	May 13, 2021
	Spatulas
	3
	0.0253
	

	
	Looped needle
	1
	N. D.
	No magnetism

	May 20, 2021
	Nozzles -S
	2
	0.0084
	No magnetism

	
	Nozzles -M
	1
	0.0158
	No magnetism

	
	Nozzles -L
	1
	0.0328
	

	June 28, 2021
	Nozzles -S03
	1
	0.0046
	No magnetism

	July 28, 2021
	Nozzles -S
	6
	0.0283
	

	
	Nozzles -M
	4
	0.031
	

	
	Nozzles -L
	2
	0.0155
	No magnetism

	August 28, 2021
	Nozzles – used for Chamber A grains
	3
	0.2381
	

	
	Nozzles – used for Chamber A grains
	3
	0.439
	

	
	Nozzles – used for Chamber C grains
	4
	0.588
	

	
	Nozzles – used for Chamber C grains
	2
	0.903
	

	October 12, 2021
	Nozzles -S
	4
	0.0242
	

	
	Spatulas
	3
	0.004
	No magnetism

	February 14, 2022
	Spatulas
	3
	0.006
	No magnetism

	March 16, 2022
	Spatulas
	3
	0.0225
	


*N.D.: not detected


Table 4. Rehearsal schedule for Hayabusa2 sample curation.
[image: ]


[image: ]
Fig. 1. A schematic of floor plan for clean rooms in the Extraterrestrial Sample Curation Center. The clean room for HY2 samples was newly established in 2017 where clean chambers (CCs) for Hayabusa2-returned samples were installed. RS: a return shaft, PS: a pipes shaft, and EPS: an electronics and pipes shaft. 
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Fig. 2. Detailed schematic of a top view (upper) and a side view (below) of CCs for Hayabusa2 samples. CC3-1 and the CC3-2 are designed for sample processing under vacuum condition, whereas CC3-3, CC4-1, and CC4-2 are designed for sample processing under purified nitrogen condition.
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Fig. 3. Image of the interior of the CC3-3. The inner surfaces of all CCs for Hayabusa2 samples have been electrochemically polished like a mirror. This photo was captured during the installation of CC3-3, CC4-1, and CC4-2 at the end of Aug 2018; hence that the chamber was exposed to the air.
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Fig. 4. Mass spectrum of GC-MS obtained from dichloromethane test solution of 2 µL extracted from a surface of a palm part of Viton-coated butyl glove produced by JUGITEC, a German glove company, shows only a few N-alkane peaks, thus indicating its suitability for handling the Hayabusa2-returned samples.
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Fig. 5. Schematics of the CCs for Hayabusa2-returned samples. (a) A cross section of a side view of CC3-1 and CC3-2. CC3-1 is equipped with a container opening system. The container opened in CC3-1 under vacuum would be transferred to the CC3-2. The CC3-2 has three container handling stages to open and remove the cover of the chamber A of the sample catcher, remove a few grains inside the chamber A of the catcher, and transfer the catcher with the remaining samples to CC3-3. (b) A cross section at the position of the stage 1. A cover plate of the chamber A of the catcher was opened at this stage. (c) A cross section at the position of the stage 2. A few mm-sized grains inside the chamber A of the catcher were removed at this stage. (d) A cross section at the position of the stage 3. The catcher including samples was transported to CC3-3 from this stage.
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Fig. 6. Concentrations of (a) organics (ng/cm2), (b) negative and positive ions (ng/m3) and (c) metallic elements (atoms/cm2) detected in the clean rooms and/or the CCs (CC2, CC3-3, CC4-1 and CC4-2). (a, c) Analysis of contaminants deposited on surfaces of Si wafers exposed to the environments for 15–20 hours using GC-MS and ICP-MS, respectively. (b) Contaminants in cleanrooms assessed using the impinger method and analyzed using ICP-MS.
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Fig. 7. Profiles of degrees of vacuum in CC3-1 and CC3-2 since 2019. During the rehearsal for introducing a sample container in CC3-1, the CC3-1 has been frequently purged to the atmospheric pressure from 2019 to the end of 2020. The atmospheric purge of CC3-1 in December 2020, when the Hayabusa2 sampler container was introduced into the chamber. Since then, both of the CCs have been maintained under vacuum level lower than 5 × 10-6 Pa, except for lower January 2022 (lower levels), when the planned electronic outage was conducted and all the valves of the chambers were closed under the vacuum conditions.
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Fig. 8. Impurity concentrations in the nitrogen environment of CC3-3, the CC4-1 and/or CC4-2 analyzed using the API-MS in (a) August 2020, (b) March 2021, and (c) March 2022. The impurity concentrations were lower than 200 ppb.
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Fig. 9. Results of microbial testing for CC4-1, CC4-1 glove, CC4-2, and HY2 sample room. The incubation on (a) triptic soy agar plates, (b) blood agar plates, (c) reasoner's 2 agar (R2A) plates, (d) potato dextrose agar plates, (e) sabourand-dextrose agar plates, (f) sabourand-dextrose with chloramphenicol agar plates, and (g) thioglycolate plates for each of the wiped swabs are displayed. The positive control plate shows multiple colonies on, whereas none of CC4-1 and CC4-2 floor or CC4-2 glove and floor of Hayabusa2 sample room shows any colony. 
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Fig. 10. A sample moving stage in the CC4-2. It is composed of a series of base plates, four shafts, and a sample moving stage capable of moving along the X, Y, Z, and theta axes.
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Fig. 11. Image of (a) a vacuum tweezer, (b) a looped needle, and (c) a spatula used for handling sample grains inside the CCs. Every tool was cleaned using a method of a series of cleaning protocols conducted in the ESCuC (Yoshitake et al., 2021) and also demagnetized with a demagnetization instrument, Hozan HC-31, before being introduced in the CCs.
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Fig. 12. (a) Image of the sample container for aggregate sample grains. The glass container dish is made of sapphire glass, and its cover plate is made of quartz glass. The container outer diameter is 23 mm. The container and the cover plate are enclosed with a lid and an outer case made of stainless steel 304. (b) A container for an individual sample grain. The outer diameter of the sapphire dish is 15 mm. The outer case of the container is made of stainless steel 304, and the dish as well as the cover plate are tightened with a wave washer in the second left and a leftmost stainless-steel ring. There is also a smaller container whose outer diameter of the sapphire dish is 10 mm. (c) A case for storing multiple containers of diameters 15 mm and 10 mm, respectively. Each case includes 10 and 15 of them, respectively, and can be piled up to store several tens of them. (d) A special nozzle customized to handle a quartz glass cover plate of the container. (e) An FFTC for transportation of individual samples without exposing them to air, from Fig. 1 a and b of Ito et al. (2020).
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Fig. 13. (a) A schematic of the HY2 sampler catcher including returned samples. It is composed of three chambers (A, B, and C) and a rotation cylinder through which recovered samples are introduced into each chamber. This figure is from Fig. 14 of Sawada et al. (2017)(Fig. 14). (b) A lifting tool (left) and an attachment (right) to be set to the sample catcher. (c) A catcher holding base. (d) The catcher lifting tool (upper) and a catcher rotation tool (lower). (e) A catcher rotation tool to turn upside down the chamber A of the catcher to which a funnel jig is attached. (f) A catcher supporting jig. Screw bolts to connect a cup of the chamber B are situated inside the holes shown in red and pointed by yellow arrows in the viewgraph. (g) A pin to fix a cup to chamber B. The pin is set to a direction pointed by the yellow arrow. (h) A funnel jig to be set to the cup of the chamber B in the direction indicated by the orange arrow. The cup of chamber C is handled in the same manner as shown in (g) and (h).
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Fig. 14. (a) An image of the bottom of the HY2 sampler container. A certain amount of sample grains are visible. (b) A photograph of the surface of Chamber A of the sample catcher. Fine powdery grains are observed clearly by the illumination with a green LED light, which is useful in recognizing fine dust on the surface of materials. (c) An image of the cover of chamber A of the sample catcher attached on the surface of the electrostatic chuck in CC3-2. The inner surface of the chamber A of the catcher is covered with very fine powdery samples as the reflection on the surface was vague. (d) An image of sample grains in the chamber A of the sample catcher. This is referred from Fig. 1 of Clark (2022). (e) An image of a few sample grains of mm-size, which are preserved in the quartz glass container under the vacuum condition in CC3-2 to date. (f) An image of the powdery samples (pointed by a white arrow) inside the rotation cylinder of the sample catcher situated at the stage 4 in CC3-3. This was shot when the handling jig was about to be attached.
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E9atoms/cm2
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E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	5.3800049999999997	0	1.2825351573758379	11	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	15.19261	30.10397	74.8	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.34384940000000003	36	0.6	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	3.641988	4.5	0	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	21.046140000000001	9.4210720000000006	9.9497518236234719E-2	0.09	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.56285879999999999	2.1895939999999999E-2	21.607084251560924	0	0	0	Cr





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.1	19.191310000000001	0.02	0.18	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.53816980000000003	95.453990000000005	6.7	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.222578	0.81943577901728137	0.2	0.04	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.1284728	0.73323190000000005	1.8	0	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.4502354910362234E-2	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	4.7093790000000002	41.783940000000001	10.206705878321005	0.03	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.81349769999999999	0.2366287	0.13478509999999999	0.4724283480208637	0	308	0	Cu





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.25782860000000002	0.59505209999999997	0.11485746004538241	0.1	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	4.0916090000000001	11.12832	1.7	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.3001299999999998	0.73494235510051642	0.2	0.5	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.34025480000000002	0.22554840000000001	17	0.4	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.14175446018259216	0.4	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	281.08690000000001	132.32320000000001	54.431531872266433	1.7	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.7663329999999999	11.632199999999999	0.1543272	5.3067054324765307E-2	0.52421944267866161	29	2.9	Zn





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	13.64528	46.158110000000001	101.29049797019229	13	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	50.412770000000002	42.358269999999997	247	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	14.977220000000001	273.09216540793625	72	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	26.70626	11.970560000000001	52	11	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	76.557445065655145	27	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	21.623640000000002	45.289169999999999	218.2848088340582	36	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	75	64.587450000000004	91.426190000000005	98.204747596109314	303.23922273592513	370	54	B





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.79458390000000001	62.386539999999997	0	0.1	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	3.2277879999999999	12.058059999999999	4	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	6.2820080000000003	5.4283653470083575	4.9000000000000004	0.8	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	6.419816	2.9274390000000001	64	1	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.7016405291044743	25	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	41.188229999999997	27.176349999999999	15.278612933031074	2.8	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	4.6750170000000004	1.296154	21.082529999999998	0	0	2.6	5.7	Na





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.30679489999999998	2.9961669999999998	0	0.1	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.5733280000000001	6.3109450000000002	1.8	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	4.8845859999999997	1.206106022662115	44	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.7830569999999999	1.040845	29	0.4	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.29038428824263318	9.8000000000000007	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	16.953600000000002	4.3066250000000004	4.9832240969445172	0.1	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.5354990000000002	0.80225659999999999	0.27068700000000001	0.53532580738796687	0.60839004369201721	1	3.9	K





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.23145089999999999	158.7766	0.73913323410556786	0.2	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.4635039999999999	0.56765509999999997	34	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	14.055059999999999	0	0	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.22722690000000001	0	35	0.3	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.4949599999999998	12.08521	170.55950067982377	0.2	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.3180444	0	0	0.81672481444014344	0	0	Ca





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	74.29392	45.698340000000002	0	0.1	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.8848210000000001	36.700780000000002	106	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	7.3919670000000002	0	49	14	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.2799741	88.5886	1100	28	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.99144236712457534	0.8	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	76.338949999999997	19.740570000000002	240.5240439474064	32	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	12.949870000000001	0.26560430000000002	0	0.94077641404488188	0.29078585490214698	1.6	240	Al





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.84022140000000001	8.5486869999999993	0	0.04	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.79181250000000003	2.3287749999999998	7.5	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.58733979999999997	0	1.1000000000000001	14	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.19163839999999999	0.2351982	3.7	2.7	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.6	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	3.8484829999999999	4.061083	27.655676182353822	0.4	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.1166948	0.1508264	0.22470509999999999	0	4.0795248887758179E-2	1.1000000000000001	0.3	Mg





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.4343707	0	0.11566160240929187	1.1000000000000001	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.0159309999999999	1.979463	4.8	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	2.0941831358678313	0.1	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.1305616	0.4	0	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.5165839999999999	1.07969	6.3731903368385315E-2	0.04	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0	1.8227324363358202	0	0	7.0000000000000007E-2	Mn





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.75008980000000003	0	0.08	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.1112447	0.2	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	9.3172638318471279E-2	0.1	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.54	0	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.14000000000000001	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.89275990000000005	0.20491529999999999	3.2533214282287268	0.08	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0	0	0	0	0	Ti





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	6.7618440000000002E-2	0	0	0.1	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.7363054	1.2566109999999999	2.1	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.204262E-2	0.24437078388681183	0	7.0000000000000007E-2	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	2.7083490000000002E-2	0.03	0.05	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.05	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.16477739999999999	0.03	0.02	0.1	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0	0.39736930414782345	1.7063389103735765E-2	0	0.08	Mo





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	4.4342800000000002E-2	1.88958	1.1216991855259898E-2	0.02	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.1608415	0.30728949999999999	0.91	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.29306159999999998	0.26696440615518557	0.03	0.03	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	5.5525390000000001E-2	0.05	0	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.31093460000000001	0.17881150000000001	0.01	0.01	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	1.886964E-2	0.19741905665257423	0	0	0	Co





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.2427455	0.7240991	0	0.2	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.52246300000000001	21.84252	0	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.46026359999999999	0.17403486713594291	0.2	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.21269779999999999	0.47944140000000002	0.1	0	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.46529809999999999	0.43246630000000003	0.05	0.2	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	10.92126	0.1438702	0.104334	8.1411268380118945E-2	0	27	0	Sn





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0.1715074	1.9431192780018702E-2	0.01	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.2368530000000001E-2	3.3308499999999998E-2	0.03	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.73820529999999995	0.21331375467050728	0.04	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.418233E-2	0	0	0	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.3104656674105221E-2	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0.02	3.5618259999999999E-2	0.21101426168745568	0.01	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.6696259999999999E-2	2.552571E-2	1.4622110000000001E-2	2.8877242793384047E-2	0	0	0	W





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	6.3636150000000002E-2	0	0	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.02	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.11	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.12	0	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.49540263898446002	0	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0	0	0	0	0	Sr





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	1.7783739999999999E-2	0	0	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.49	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	2.12911E-2	0	0.42	0	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.02	0.99	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	1.6118190000000001E-2	0	5.1843391663867366E-2	0	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0	0	5.5621929521874449	0	0	Ba





E9atoms/cm2

CC2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0	0	CC3-3	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.04	CC4-2	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.08	0.04	CC4-1	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0.06	7.0000000000000007E-2	SEM	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	HY1 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	2.7592370000000001E-2	5.401059673501585E-3	0	HY2 Room	FY2018 - 2nd H	FY2019 - 1st H	FY2019 - 2nd H	FY2020 - 1st H	FY2020 - 2nd H	FY2021 - 1st H	FY2021 - 2nd H	FY2022 - 1st H	0	0	0	0	3.6511873246954936E-2	0	0.08	Pb
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