	Title of Workshop:  


What do ice cream and rockets have in common?
	Description for the brochure:


Learn about cryogenics and its multiple uses. Watch a rose shatter after it has been frozen cryogenically, and make ice cream in minutes with liquid nitrogen.
	Science Category


Cryogenics, chemistry, engineering
	Objective

Explain the objective of this workshop. What major points are you trying to get across to the young women?


Realize that chemistry can be lots of fun.  Learn about phase changes and applications of cryogenics.
	Suggested students per adult ratio

 


Young Women = 20
Adults = 2
	Supplies needed for each student:

List supplies you will need to not only run the workshop but also the consumables that the young women will need 


Supplies are listed for 1 workshop, run 3 times

· Thermal Gloves (1 pair min)

· Insulated bowls (1 tall, 3 short)

· N2 dewars (1)

· N2 tank (1, from US Welding)

· Spigot for N2 tank

· Safety goggles (3 pairs min)

· Metal Tongs (1 pair)

· Balloons filled with Argon (Argon can be obtained from M-9)
· Racquet balls (3)

· Wood board & nails (1 boards)

· Ping Pong Balls with pin holes (9)

· Balloons (3)

· Roses (3)

· 1 metal mixing bowl

· Measuring cup
· Ice Cream ingredients/toppings

· Bananas (3)

· Wood spoons (3)

· 1 metal mixing bowl

· Bouncing balls (as many as possible—it is nice for each girl to have one to take home)

· Plastic Spoons (one for each girl)

· Plastic Cups (one for each girl)

· Napkins/Paper Towels (one for each girl)
	Pre-workshop preparations:


Get liquid nitrogen delivered to the school the day beforehand (we have used US Welding).  We store it in the janitor’s closet.
Fill balloons with Argon (one place to get argon is M-9)

	Set up of environment/class room:


A half-circle works well so that everyone can see the demonstrations—being able to see is always a problem.  Bring extra things to freeze to use up time at the end of the workshop if you go too fast.  Rubber bouncing balls work well because you can freeze enough that each girl gets a chance to play with one.
	Details of workshop flow:


· Introduction (5 minutes)

· Details might include - Tell the girls who you are, family details, work details, your hopes for them etc

· Go through slides (5 minutes)

· Hands-on activity (35 minutes)

· Begin freezing the banana, racquet ball, and rose at the beginning of the class.

· Demonstrate bouncing ball and begin freezing balls to give to the girls

· Punch a pinhole in a ping-pong ball and fill with N2.  Drop on floor and watch it propel itself.

· Show the Argon balloon

· Smash racquet ball 

· Smash banana

· Hammer nail with banana

· Smash the rose as the finale

· Make ice cream (if there are several workshops and supplies are short, it works to have one workshop make ice cream first and the other make it last so you can share supplies)

· Clean-up / Closing / Questions (10 minutes)

· If you made ice cream at the end—chat with the girls while they are eating ice crea
· If you made ice cream at the beginning—let the girls line up and each play with a frozen bouncing ball (make sure each girl has gloves and safety glasses)
	Sources

· 


· Joanne Bingham (ATK employee) has some supplies at M-53.  

· M-585 (ATK building referenced) can help supply extra dewars.  

· Argon can be obtained from M-9 (ATK building referenced).
· N2 cylinder obtained from US Welding, Joe, 801-621-4050
· Microsoft Power Point file “What Does Ice Cream and Rockets Have in Common – Support PPT”
· An example of other liquid nitrogen workshops obtained from the internet is attached “What Does Ice Cream and Rockets Have in Common – Other Example of from EYH site”
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