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IPNS Neutron Scattering Instruments
7 Diffractometers for Measuring Atomic Positions

GLAD (Glass Liquid and Amorphous Diffractometer)

GPPD (General Purpose Powder Diffractometer)

HIPD (High Intensity Powder Diffractometer) 

SCD (Single Crystal Diffractometer)

SAD (Small Angle Diffractometer)

SAND (Small Angle Neutron Diffractometer)

SEPD (Special Environment Powder Diffractometer)

4 Spectrometers for Measuring Atomic Motions
HRMECS (High Resolution Medium Energy Chopper Spectrometer)

LRMECS (Low Resolution Medium Energy Chopper Spectrometer)

QENS (Quasi-Elastic Neutron Spectrometer)

CHEX (Chemical Excitation Spectrometer) 

2 Reflectometers for Measuring Surface Properties
POSY (Polarized Neutron Reflectometer)

POSY II (Unpolarized Neutron Reflectometer)
1 Instrument Test Station

QUIP (QENS Upgrade Instrument Protoype)

	Ancillary Equipment at the IPNS

	Ancillary Equipment
	Parameter Range
	Neutron Scattering Instruments

	High Temperature

	Heated Sample Changer
	T = RT - 300C

10 Positions
	SAND, SAD

	Coffee Can Furnace
	T = RT to 350C
	GLAD, SEPD, GPPD

	PolyStat( Constant Temperature Bath 
	T = -20 to 125C
	QENS, SAND, SAD

	APD Hot Stage Displex(
	T = 20 to 800K(527C)
	QENS, GLAD, SEPD, LRMECS, GPPD

	Howe Furnace
	T = RT to 1100C
	QENS, GLAD, SEPD, GPPD

	In-Situ Furnace
	T = RT to 250C
	POSY II

	Klipper Furnace
	T = RT to 700C
	SAD

	LUCYFE Furnace
	T = RT to 1100C
	GLAD

	Miller I & II Furnaces
	T = RT to 1300C in a static air; flowing inert, oxidizing, or reducing atmosphere; or vacuum.
	SEPD, GPPD

	Pt Foil Furnace
	T = RT to 700C
	SCD


	Ancillary Equipment at the IPNS

	Ancillary Equipment
	Parameter Range
	Neutron Scattering Instruments

	Low Temperature

	Closed Cycle Helium Refrigerator

APD Displex( or Leybold Coolpower(
	T = 10K to RT
	HRMECS, QENS, GLAD, SCD, SEPD, LRMECS, SAND, SAD, HIPD, GPPD, CHEX

	APD Heli-tran(
	T = 2.5K to RT
	SCD

	ILL 50mm Orange Cryostat
	T = 1.5K to RT
	HRMECS, QENS, GLAD, SEPD, LRMECS, HIPD, GPPD

	ILL 100mm Orange Cryostat
	T = 1.5K to RT
	HRMECS, QENS, GLAD, SEPD, LRMECS, HIPD, GPPD

	Oxford Instruments Cryostat

WM HV-4H Magnet
	T = 1.5K to RT

B = 0 to 5kG(0.5T)
	POSY


	Ancillary Equipment at the IPNS

	Ancillary Equipment
	Parameter Range
	Neutron Scattering Instruments

	High Pressure

	Hydraulic Pressure System
	P = 0 to 4 kbar
	SAND, SAD

	Pneumatic Pressure System

2W Displex(
	P = 0 to 2 kbar Helium

T = 10K to RT
	SCD, HIPD

	Pneumatic Pressure System

APD DE208 Displex(
	P = 0 to 7 kbar Helium

T = 20K to RT
	SEPD


	Ancillary Equipment at the IPNS

	Ancillary Equipment
	Parameter Range
	Neutron Scattering Instruments

	High Magnetic Field

	WM HV-4H Magnet 

Oxford Instruments Cryostat
	B = 0 to 5kG

T = 1.5K to RT
	POSY

	GMW 5403 Magnet

APD DE202 Displex(
	B = 0 to 10kG

T = 10K to RT
	SAND, SAD

	Janis Triple Axis Superconducting Magnet
	Under Development
	POSY II




	Ancillary Equipment at the IPNS

	Ancillary Equipment
	Parameter Range
	Neutron Scattering Instruments

	Sample Changers

	Room Temperature Sample Changer
	10 Positions
	GLAD, SEPD, GPPD

	Sample Changer
	  4 Positions
	POSY II

	Heated Sample Changer
	10 Positions

T = RT - 300C
	SAND, SAD

	Low Temperature Sample Changer
	5 Positions

T = 10K to RT
	GLAD 

(Under Development)

	Sample Positioners

	Sample Orienter
	360 ( and 360(
	GPPD

	Sample Orienter
	360 ( and   90(
	SCD

	Sample Rotator
	
	SAND, SAD

	X-Y-( Translator
	360 (
	SCD

	X-Y-Z-( Translator
	360 (
	GPPD


	Ancillary Equipment at the IPNS

	Ancillary Equipment
	Parameter Range
	Neutron Scattering Instruments

	Special Equipment

	Hydrogen Charging System 
	150CC & 1000CC Std Volumes
	QENS, LRMECS, 

POSY II

	Residual Stress Analyzer
	Contact Instrument Scientist
	GPPD

	Shear Cell
	Under Development
	SAND

	Super Critical Fluid Cell
	P = 0 to 200 bar

T = RT to 80C
	GLAD

	Containerless Sample Levitator
	Under Development
	GLAD 
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Success
Howe & LUCYFE Furnaces

[RAL/ISIS design and construction]

T = RT to 1100(C
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Success
Miller I & II Furnaces

[ANL/IPNS design and construction]

T = RT to 1300(C

Sample Atmosphere = static air; flowing inert, oxidizing, or reducing atmosphere; or vacuum.
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Success
SEPD 7 kbar Pressure Cell

[ANL/MSD design and construction]

P = 0 to 90,000 PSI (6kbar)
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$697K Total - $199K New Sample Environments

Furnaces

Cryostats and CCRs

Pressure Generators & Cells

Electromagnetic Field Environment

Static and Dynamic Chemical Environment

Sample Changers and Positioners

Thermometry and Control

Sample Containers

Shielding Materials

Special Materials

Vacuum Components & Gauging

Tools and Test Equipment

Computers and Software

Miscellaneous

GLAD - LUCYFE Furnace

SAND - Shear Cell

General Use - ILL Orange Cryostat

QENS - APD Cryogenics Displex

SAND - Constant Temperature Bath

SAND - GMW 13kG Magnet

SCD - 800K Interface

SAND - Vacuum Furnace


Success
Hot Stage Displex

[APD & ANL/PNS design and construction]

T = 10K to 800K
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Success
Hot Stage Displex

[ANL/PNS design and construction]

T = 10K to 800K
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Success

Heated Polymer Cell

[ANL design and construction]

[image: image14.jpg]


T = RT - 350(C

Challenge
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GLAD/GPPD Effusion Cell
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Challenge
GPPD Electrochemical Cell 
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Challenge
GLAD Containerless Levitator

[Part CRI design and construction and part ANL/IPNS design and construction]
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Challenge
SAND Shear Cell

[ANL/IPNS design and construction]
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Challenge
GLAD Super Critical Fluid Cell

[Wormold Pressure Cell – 

RAL/ISIS design and construction]

P = 200 bar  T = -20(C to 80(C (Pressure Cell limited)
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Success
Sample Encapsulation
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Vanadium Cans for RT and low temperature
Metal Technologies, Inc.

Success
Sample Encapsulation
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Vanadium Cans for low to high temperature 
T = 10K to 800K

Metal Technologies, Inc.

Copper clad C-ring

Advanced Products Company

Challenge
Sample Encapsulation
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Ceramic sample holder for containing molten nickel at 1600(C [ILL experiment]. 

Biggest Challenges

· Maintain existing sample environment equipment in the face of increasing run schedule from 25 weeks to 30 weeks per year.

· Accommodate instrument scientist requests for new and/or upgraded sample environments.

· Accommodate users with special unique requests for sample environments with limited usage.

· Maintain expertise within the IPNS to support sample environment effort. 
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BESAC SE Costs

				Year		Ancillary Equipment Expenditures		Costs [$K]				Year		Ancillary Equipment Expenditures		Costs [$K]

						Last 6 years								Next 5 years

		Operations		1995-2000		Furnaces		$   59		Operations		2001-2005		Furnaces		$   54

				1995-2000		Cryostats and CCRs		$   23				2001-2005		Cryostats and CCRs		$   54

				1995-2000		Pressure Generators & Cells		$   36				2001-2005		Pressure Generators & Cells		$   27

				1995-2000		Electromagnetic Field Environment		$   4				2001-2005		Electromagnetic Field Environment		$   6

				1995-2000		Static and Dynamic Chemical Environment		$   4				2001-2005		Static and Dynamic Chemical Environment		$   3

				1995-2000		Sample Changers and Positioners		$   - 0				2001-2005		Sample Changers and Positioners		$   6

				1995-2000		Thermometry and Control		$   133				2001-2005		Thermometry and Control		$   108

				1995-2000		Sample Containers		$   60				2001-2005		Sample Containers		$   81

				1995-2000		Shielding Materials		$   12				2001-2005		Shielding Materials		$   22

				1995-2000		Special Materials		$   4				2001-2005		Special Materials		$   3

				1995-2000		Vacuum Components & Gauging		$   65				2001-2005		Vacuum Components & Gauging		$   54

				1995-2000		Tools and Test Equipment		$   21				2001-2005		Tools and Test Equipment		$   17

				1995-2000		Computers and Software		$   62				2001-2005		Computers and Software		$   22

				1995-2000		Miscellaneous		$   15				2001-2005		Miscellaneous		$   11

		New Sample Environments		1996		GLAD - LUCYFE Furnace		$   60		New Sample Environments		2001-2005		HIPD - Pressure Generator		$   16

				1998		SAND - Shear Cell		$   80				2001-2005		LRMECS - Large Bore Furnace		$   72

				1999		General Use - ILL Orange Cryostat		$   22				2001-2005		General Use - Hot Stage Interface		$   5

				1999		QENS - APD Cryogenics Displex		$   20				2001-2005		SAND - Heated Optical Cell		$   19

				1999		SAND - Constant Temperature Bath		$   4				2001-2005		SEPD - CCR Upgrade		$   40

				1999		SAND - GMW 13kG Magnet		$   5				2001-2005		LRMECS - CCR Upgrade		$   20

				2000		SCD - 800K Interface		$   2				2001-2005		QENS - Pressure System		$   5

				2000		SAND - Vacuum Furnace		$   6				2001-2005		GLAD - Pressure Generator		$   8

												2001-2005		GLAD - Pressure Cell Furnace		$   3

												2001-2005		GPPD - Miller Furnace Upgrade		$   15

						Total		$   697						Total		$   671

		Notes: Figures are rounded up to the nearest $K.

								$   199



&C&12IPNS Ancillary Equipment Costs

&CPrepared by Ken Volin &D
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IPNS Ancillary Equipment Expenditures 1995-2000
$697K Total - $199K New Sample Environments



SE Cost Details

		IPNS Ancillary Equipment Annual Expenditures

		#		Expenditure Category		Last Six Years														Next Five Years

						FY95-FY97		FY98		FY99		FY00		Actual Total
1998-2000		Average 
1998-2000		Est Total
1995-2000		FY01		FY01-FY05

		1		Furnaces		Data Not Available		$   10,291		$   12,174		$   6,557		$   29,022		$   9,674		$   58,044		$   10,000		$   54,000

		2		Cryostats and CCRs		Data Not Available		$   3,023		$   - 0		$   8,422		$   11,445		$   3,815		$   22,890		$   10,000		$   54,000

		3		Pressure Generators & Cells		Data Not Available		$   - 0		$   8,978		$   8,850		$   17,828		$   5,943		$   35,656		$   5,000		$   27,000

		4		Electromagnetic Field Environment		Data Not Available		$   - 0		$   1,500		$   129		$   1,629		$   543		$   3,258		$   1,000		$   5,400

		5		Static and Dynamic Chemical Environment		Data Not Available		$   - 0		$   - 0		$   1,855		$   1,855		$   618		$   3,710		$   500		$   2,700

		6		Sample Changers and Positioners		Data Not Available		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   1,000		$   5,400

		7		Thermometry and Control		Data Not Available		$   28,424		$   23,318		$   14,486		$   66,228		$   22,076		$   132,456		$   20,000		$   108,000

		8		Sample Containers		Data Not Available		$   - 0		$   7,537		$   22,277		$   29,814		$   9,938		$   59,628		$   15,000		$   81,000

		9		Shielding Materials		Data Not Available		$   2,283		$   728		$   2,657		$   5,668		$   1,889		$   11,336		$   4,000		$   21,600

		10		Special Materials		Data Not Available		$   658		$   800		$   165		$   1,623		$   541		$   3,246		$   500		$   2,700

		11		Vacuum Components & Gauging		Data Not Available		$   11,259		$   2,826		$   17,930		$   32,015		$   10,672		$   64,030		$   10,000		$   54,000

		12		Tools and Test Equipment		Data Not Available		$   5,092		$   1,316		$   3,909		$   10,317		$   3,439		$   20,634		$   3,000		$   16,200

		13		Computers and Software		Data Not Available		$   9,792		$   1,391		$   19,619		$   30,802		$   10,267		$   61,604		$   4,000		$   21,600

		14		Miscellaneous		Data Not Available		$   4,539		$   151		$   2,781		$   7,471		$   2,490		$   14,942		$   2,000		$   10,800

		New Sample Environments		GLAD - LUCYFE Furnace		$   60,000								$   60,000				$   60,000						1996

				SAND - Shear Cell				$   80,000						$   80,000				$   80,000						1998

				Gen Use - ILL Orange Cryostat						$   21,835				$   21,835				$   21,835						1999

				QENS - APD Cryogenics Displex						$   19,787				$   19,787				$   19,787						1999

				SAND - Constant Temperature Bath						$   3,371				$   3,371				$   3,371						1999

				SAND - GMW 13kG Magnet						$   4,390				$   4,390				$   4,390						1999

				SCD - 800K Interface								$   2,000		$   2,000				$   2,000						2000

				SAND - Vacuum Furnace								$   5,200		$   5,200				$   5,200						2000

				HIPD - Pressure Generator																		$   16,000

				LRMECS - Large Bore Furnace																		$   72,000

				General Use - Hot Stage Interface																		$   5,000

				SAND - Heated Optical Cell																		$   19,000

				SEPD - CCR Upgrade																		$   40,000

				LRMECS - CCR Upgrade																		$   20,000

				QENS - Pressure System																		$   5,000

				GLAD - Pressure Generator																		$   8,000

				GLAD - Pressure Cell Furnace																		$   3,000

				GPPD - Miller Furnace Upgrade																		$   15,000

				QENS - RT Sample Changer																		$   10,000

				Total Expenditures		Data Not Available		$   155,361		$   110,102		$   116,837		$   442,300		$   81,906		$   688,017		$   86,000		$   677,400

						Notes: Est Total 1995-2000 for categories 1-13 is equal to the Average 1998-2000 x 6
           FY01 is the current Ancillary Equipment Budget estimate for FY01
           FY01-FY05 for categories 1-13 is FY01*5*1.08 estimating a 8% increase in costs.



&C&12IPNS Ancillary Equipment Costs Details

&CPrepared by Ken Volin &D




